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QUANTI ZATI ON | N FUNCTI ON OF VI SUAL PROPERTI ES AND CALCULATED CCODI NG RATE
BACKGROUND OF THE INVENTION s Field of the Invention The present invention
relates to a video coding device, and nore particularly to a device for
coding and transmtting noving pictureg.. Description of the Background Art
lo (First Conventional Exanple) Conventional video conpression coding
systens for noving picture communication at a low bit rate include |ITU
Recommendat i on H. 26ADER GOIANG DEHCECADAPIYNGNQERNTIAGTIONE structure of a
vi deo codi ng device for realizing the video coding systemrecomended in

H 261. St riNcEUNETI@NIOBPASMALIORROFERAES AND CALICUIATED SODMNG RATRNal
exanple will be described below. In Fig.18, a video coding device 90
includes a video input portion 11, a coding device 12, a transm ssion
control device 17 and an out put device 18. The transm ssion control device

17 i ncl uBACKGRQIMNRI QK TdHE INYERITI@NR1L and a transmi ssion control portion

172. 20 H 'ﬂﬁg*' portion 11, conposed of a canera etc., perforns
inputgof H\}alef%\eﬁ('g Hg@(@g@? ng device 12 codes the video inputted fromthe

vi deo input pdhei predéntage@ntbngrdlatesheo viadeRieeo diotthgreddask, r eagmgsded in
H 261. The transm ssion buffer 171 stores _the video data coded in the

codi ng degrticelarly topdeyice frioding and FRNeBIting Mg PEiUreBansnits the coded
video data stored in the zs transm ssion buffer 171 to a video receivVing
device 1000 at a predetermi ned transm ssion rate through the output device
18. Fi g. Desceptiorbbbitle BackgraomdAdwi ng nore detail ed structure of the coding

device 12 in Flj-'i .18, VIn Fi .I_;LQ, ‘t]h codi ng device 12 includes a video input
devi ¢& 100, a(cg‘:ﬂlj%' BiPPE] PR o 101, a SW(switch) 102, a scan
corton o5, SHEERATAD PSS ColRy| QIS 1, HapAGE |
portion ggm:mla‘licatjmeahgd@wwimme irclude $TU Recommendation H.261. Fig.18 is a
block diagram showing the structure of a video coding device for realizing the
video coding system recommended in H.261. Structures and operations of parts
15  of this first conventional example will be described below. '

In Fig.18, a video coding device 90 includes a video input portion 11, a
coding device 12, a transmission control device 17 and an output device 18. The
transmission control device 17 includes a fransmission buffer 171 and a
transmission control portion 172.

20 The video input portion 11, composed of a camera etc., performs input of
video. The coding device 12 codes the video inputted from the video input portion
11 according to the video coding method recommended in H.261. The
transmission buffer 171 stores the video data coded in the coding device 12. The
transmission control portion 172 transmits the coded video data stored in the

25 transmission buffer 171 to a video receiving device 1000 at a predetermined
transmission rate through the output device 18.

Fig.19 is a block diagram showing more detailed structure of the coding
device 12 in Fig.18. In Fig.19, the coding device 12 includes a video input device
100, a coding control portion 101, a SW (switch) 102, a scan conversion portion

30 103, a differential portion 104, a quantization portion 105, a motion vector

detecting portion 106, a motion compensation portion 107, a frame memory 108, a




i nverse quantization portion 109, an addition portion 10a, a mnultipl exer
10b and a code output device 10c. The SW 102 sw tches whether to code or
not a video franme inputted fromthe video input portion 11 (that is, frame
dropping or not). The coding control s portion 101 carries out frane
droppi ng control for controlling whether. the video frame inputted at the
video input portion 11 is to be coded and transmtted, or to be dropped

wi t hout coded and quanti zation control for determ ning the nost suitable
quant i zativense gapntizatient sartiohdiod, aheadditjurogotioni 104, \a eiultiphexeraitiboamdaad t he
video quality. The, scan conversion portion 103 scan-converts the noving
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find a prediction error and outputs it to the quantization rtion 105. The
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transm ssion buffer 171 2s through the code output device 10c. The

transm ssion control portion 172 transmts the coded video data in the
transm ssion buffer 171 at a predeterm ned transm ssion rate to the video
recei ving device 1000 through the output device 18. Next, the frane

droppi ng control perforned in the coding control portion 101 wll be
descri bed. Conventionally, as the frame droppin-control system the so
system of determ ning whether frame dropping is required or not on the
basi s of conparison between the accunul ated anount in the transm ssion
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io threshold, it does not code that video frane, but drops the frame. (That
is to say, it connects the devices 1-3 of the SW102.) In Fig.20, at the
points (T1l, T3) at which coding of the frane 2 and the frane 4 is started,
t he accunul ated anount in the transm ssion buffer 171 exceeds the
threshold, so that the franes 2 and 4_are dropped. is Next, the

quanti zation control nmade in the coding control portion 101 wll be

descri bed. Conventionally, the coding control systemof determning .a
quanti zation Shepnwivirgy fpiktuee deaed hpan&d Urdrdtha &RIFIoNthguat soibnal { eigdy
coded video frames is proposed. (Refer to Japanese Patent Laying-Open
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is show the range of the visually nost suitable coding rates, 2221 to 2225
show t he quanti zati on accuracy, the character shows visually nbst suitable
operating points, and the characters shows transient operating points. The
vertical axis shows the coding rate and the horizontal axis shows the
quanti zation accuracy. On the horizontgl axis, the quantization accuracy
becones | ower and the spatial zo distortion of the displayed video becones
| arger as it gets to the right. On the vertical axis, the coding rate
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(Ref er tmeleqsrangsaeﬂatlﬂow bavesgrifgren No. 3-78383.) Fig.23 is a block

di agr am show M{;e structure of the low bit rate codi ng device for
tel evision si E oy &he8xamplenio gaging epptrol im thegcanyentinral 6adbDt r at e

codi pg dgyhte& L98tem. In Fig.21, lines 101A-101D show coding rate-quantization
accuracy characteristics, the line 102 shows the upper limit values of the visually

most suitable coding rates, the line 103 shows the lower limit values of the visually

most suitable coding rates, 104A shows the first quantization accuracy, 104B

shows the second quantization accuracy, 104C shows the third quantization

30 accuracy, the character shows the visually most suitable operating points, and

the character shows transient operating points. The vertical axis shows the

coding rate and the horizontal axis shows the quantization accuracy. On the




includes a | owpass filter 131, a sub-sanpling circuit 132, a predictive
coding circuit 133, a buffer nenory 134, a device control circuit 137, a
variable length 30 coding circuit 135 and an error correction coding
circuit 136. Operation of the low bit rate coding device for television
signal s constructed as shown in Fig.23sw |l be described bel ow. The output
of the variable Iength ~g_coding circuit 135 is inputted to the error
correction coding circuit 136. The error correction coding circuit 136 adds

an error hofirsetal axig, thedgudmizatien watinalledeehtishored efd\dprmi drltartiohhs error
correcting code length is switched by a normal/fall back node sel ection
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video data is shorter than that in is the nornal node, the error correcting
code 1an be rrhl%tItbﬁg@dlngvﬁt%quahfezaélpncﬁccumcy ma@eristmdimsmnhewwout
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the magnitude timewise of motion of the input video and spacial frequency
components. The curve 101 representing the coding rate-quantization accuracy
characteristics moves down to the right on the coordinates shown in Fig.21 if the
displayed video includes large motion or fine pattern and it moves up to the left if
20  motion is small.
The upper limit curve 102 is a curve obtained by connecting points
representing upper limit values of the most suitable coding rates on the curves 101
and the lower limit curve 103 is a curve obtained by connecting the points
representing the lower limit values of the most suitable coding rates on the curves
25 101. That is to say, in a visually most suitable region assumed on the curves 101,
the upper limit curve 102 of the most suitable coding rate is obtained by
connecting the points of the largest coding rates and the lower limit curve 103 of
the most suitable coding rate is obtained by connecting the points of the smallest
coding rates.
30 When the coding rate resulting from coding with the first quantization
accuracy 104A is larger than the upper limit value 102 of the coding rate most

suitable in view of visual properties corresponding to the first quantization




The vi deo codi ng device according to the aforenentioned first conventi onal
exanpl e has the four problens described below so [First Problem The video
codi ng device according to the first conventional exanple cal cul ates the
coding rate on the basis of the amount of generated information g coded
one frame before and the transm ssion_gate and determ nes the quantization
step size for the coded object frame using that cal cul ated coding rate.
Therefore, if the object suddenly noves, the coding nay be perforned with
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out wit h AN Qﬁ?lgaﬁl{ra%n‘? Fherastetst eﬁh%‘i"§ evighal Uh”l?@éssq'@?'engp@?? tnge

coded obpgfits, fémwhwa&é}@, qgﬁam&?éqs%tﬁp%ﬁ%%ﬁéChrm%véh%apasi%d
object 30 frane is selected. As a resu e unnatur al
t he qual showsfthe reoding raig @md:ttm& dovizdntab axiseshows e mhanhmtlort hecuracy.
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To sl ve Arhibe hiBeoHACa R ik Al iERunE SCuBm Fierrndl Tondn 883 T SRafiRl s
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the sum ¥erigar pdipeHRColina Irateebeeames layenanchthe aresibility of frame drppainge
range topdebRel Highdr AYANEREALLRA. STRE: R' &8 <59 RS BNAMdY distokiBR of the

displayed video becomes larger.

or

For example, if such a small motion of the object that the coding rate-
25 quantization accuracy characteristic moves from 2231 to 2232 occurs when
operating at the operating point A, the frame in which the small motion of the
object occurs is coded with the quantization accuracy 2221 and the operating point
shifts to the operating point B. The coding rate at this time is between the upper
limit and the lower limit of coding rate for the quantization accuracy 2221, so that

30 the next video frame is also coded with the quantization accuracy 2221.
if such a rapid movement of the object that the coding rate-quantization
accuracy characteristic moves from 2231 to 2233 occurs, the frame in which the




features of the coded object frame. (Refer to Japanese Patent Layi ng-Open
No. S336513. ) (2) A buffer nenory control circuit of a video coding device
whi ch determ nes whether notion is large or small on the basis of the size
-of motion io vector, and if the notion vector is |arge, perfornms coding

. wWith a quantization step size with a Large quantization step size, and if
the notion vector is small, it perfornms coding with a quantization step
size with a small quantization step size. (Refer to Japanese Patent

Layi ng- Opaypid Meover8itd the obfdct Aceudse cdadddngtiihg qanizafibn bBelinade221
plurality of quantization portions is and perfornms quantization wth
quant i za@ngriherQRerating pobidngeas tvtheopierating Roigiuant TRecreindstae atithis wit h
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zo often fails, an n.the same proble ioned in the fi robl em
ari ses. \ﬂﬁﬁreémgﬁéo*ﬂm@? tﬁ&@?%?ge@aﬁgmm fnﬁﬁaethﬁmq ze)tedgtt_a@mrffﬁ%ﬁams

quant | zaichg8d %iﬁ'PtI’? ﬁﬁ?ﬁ’t&attiBﬁ at&gfascfﬁﬂi“?s ahdé&r ﬂ'fﬁ foer TRt 8P tﬁ(f%ﬁirng the
anount of generated i'nfornmation does not necessarily Increase if the“notion

vect or i satedogthe Guantizatioprediracy @222y sorthaictheewxt ¥ ideodsamaris bedesdmlith i f
the notign vectpor follows th tion,of the object., zs Accordingly,. coding
s made W% AUAMGeAfioh atettary 2268 21 deopRraingl PAIt SRV Tt RPEtERYs: ze
even i f phmtE080bsejuctfifeirt £iné BbartRin i8RepSatdARinti| tHeOstHInG Rt EtdN
vector is large, and then the video quality Is deteriorated nore than
needddl. thevislaBomestsuitpdevegien dantl she gusntizationatsuraqyl 2828 istachigved.)

guanti zati on rti . t 2 Ci.[ CHH C | ar an he cost
I ncreases. 30 hi@%ﬁﬁ%&ne%%ﬁj}n&?%se 'bi 5@2“@0%%9?@%@0%%@% F‘?r%’?
convent i qoahtizatwmpstep dire Todt Roto edyg the qaintizhidredtapssing i$ Bmatlarhen
transm ssion rate regardl ess, of the communi cation 1 conditions, so

that t h_eﬂ&%auﬁ@ﬁﬁgpﬂgacwﬁw &1599@ (Righy s hmswar&EaSOéfﬁéeﬁ Skt iSolRragrep
o eon SRS Qe aRSPRRR B or on 1 ons, A cal o on
follass. Coding Rate = (LOS)/RO s Note that in the expression above;

(Second Conventional Example)

Structure and operation of a conventional video coding device with video
data length and error cotrecting code mode variable according to the conditions of
communication will be described below.

20 Conventionally, such a low bit rate coding device for television signals is
proposed as enlarges the video data length and adds an error correcting code with
a low error correcting capability when the communication condition is good, and on
the other hand, when the communication condition becomes bad, shortens the
video data length and adds an error correcting code with high error correcting

25 capability. (Refer to Japanese Patent Laying-Open No.3-78383.) Fig.23 is a block
diagram showing the structure of the low bit rate coding device for television
signals disclosed in this reference. In Fig.23, the low bit rate coding device 130
includes a low-pass filter 131, a sub-sampling circuit 132, a predictive coding
circuit 133, a buffer memory 134, a device control circuit 137, a variable length

30  coding circuit 135 and an error correction coding circuit 136.

Operation of the low bit rate coding device for television signals constructed
as shown in Fig.23 will be described below. The output of the variable length




LO transmission rate (constant); S : the nunber of franme sanplings per
second, and RO the anount of generated information of the frane coded
before (one frame before.) As can be seen fromthe expressi on above, when a
transm ssion lo error occurs due to deterioration of the comrunication
condition, the video coding device on_ighe transm ssion side nmakes

retransm ssion and the transm ssion throughput changes, then an unsuitable
guanti zati on step size not nmatching the comunication condition is

det er mi neddingocieitvE3d Reinpbtted o tiob leior dbereetion kedmppiitaM3®f ThBrisresent
i nvention has is proposed_in Japanese Patent Application No.6-104007 a
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200nsec. sﬂék]ﬁﬁlzewlt‘neallangg qutlzaﬁbmgtdpaSrze)JSWlﬁath@ @fﬁﬁﬂﬁ%aﬁ@mﬁmdﬁi@hl on
rate therebetween wi L% cause the robI emthat the burst error is dom nant

and corr Q@P?Wﬁ*s Qparaligre gnode is) switehad#pm ithe nrEMabmasls teother &l
met hod, Rgy i ' I'téﬁfaglorgirg(eﬂn V\E fnewmeffg.ew dé@ﬁa&?% t’cﬁa fthélhiﬁaf rame

preV|oust cod I S ho he change
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rapidly, the correction of ,.the coding rate cannot s overtake .and, in
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transm sghep cBHbERig 66dd.Fases, resulting in overflow of the buffer.

(Third Conventional Example)

20 A conventional video coding device which performs hierarchical coding with
coded regions divided operates as follows.

That is to say, a priority area and a non-priority area are previously
determined in a coded area of video captured from a camera. In the video coding
portion, coding of the priority area is made with a quantization accuracy higher

25 than the quantization accuracy for the non-priority area.

(Problems of the First Conventional Example)
The video coding device according to the aforementioned first conventional
example has the four problems described below.
30 [First Problem]
The video coding device according to the first conventional example

calculates the coding rate on the basis of the amount of generated information




Mor eover, a retransm ssion control nethod by CGo-Back-N is assuned here, and
the average throughput is calculated by the transmttal confirnmation bit
nunber of the frames between when the coding of the n-th frane is started
and i o when the next coding is started. In the retransm ssion contr ol

met hod by Go-Back-N, however, after tcagnsm ssion of eight franmes, for
exanple, transmttal confirmation or retransm ssion request is waited on
the receiving side, and in the case of retransm ssion request, all franes
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repeated ntil tra%sm%ﬁ flrrred In the retransm ssiqn control
met hod b;? WSIESIRE &yeet erisieg thal Qﬂ'f‘éﬂ\atﬁﬁé‘?@é]%iﬁt% fieggiore
transm s [ r he

xtronel y oo oey SaqEginoles hl Ring rhalf o AETSRS] MRS st ve
Rej ect i sodimgweatué oviath yloeenrmt deatel thé wotbd fraene afsva yesult) tbera:rn@.intrm°t hod

by 2 S | ect Rej th id f npl e, t
35 {1 aneonPiaieh T tor Rk e sess auh e Seley Se Beiara AEPIAIEAIOR B of de.
sel ecti vebarilihg "Gtk lificFeisas! théh e endvi ﬁg“%nétﬂré"’%ﬂh uﬁﬂa réIOFndt%ndﬁ/}IleBbed

When recei vi ng reject, the transm ssion side | medi ate y retransmts t he
frame. Thiisplayadson thereesiving side. i burthermere, pecatmemﬂthenmcmseenraam@mtsm on

trol t F t h_Probl th ti
cont 1ol REtecoseratad bl Fafth, B, gl drbPriGr b Foslh thieaiEE Hhazo ' "
codi ng dentereiation Wetiveen franidie This Will textvRNthieaidbus sRER! that MeedmoBit gm of
the di splayed video is too large or the transm ssion throp(ghput Y]

consilfler 88Ngrajed faraationiacrensgs|alsqtor dhe videodrame gadad 86xbn errors, both

t he space res t t

(coding rate) %rrgybgé(h&ﬂg@%éeﬁteﬂr‘ér)n%sm H?%C?é}rﬁd?@gt %Q'@aeu dﬁ/lcgﬁg%:#' Byp@m

un}oer mi Eimdneasedm a::noun&bf geneltdh@dlg‘iformaﬂ&dmbbe degchised In@fem‘m;} s Elgtzml ein

sel ectable frade-o atio The coding,r uanti z n accuracy

char act eF a2t @g‘oﬁ’ﬁeti‘ﬁéfegb r@ the, B WD bt e veOEaRR o4dso, Fading

. non-r edugdapey Bifotd BiePoifPY af MictSa Slddsn Mtiemt i te BhictPYEIRE! thahd
fineness of the pattern, and the transmssion rate for transmitting s the

codeds damvem&mfe)fffaetahjectaﬁ;esm@henﬂ|thgs thoe lpeecgcumrnerrbuﬂ)emeem fnaIB'ld!H isg to

sel ect. ﬁel ct ab e ﬁganél zation acc;,(llaac es P are consi d@éed as

par anet eﬁ@a 559 1FRUlp €410 15 Appde Wity & agaR ;eﬁ Y atePegEEnv t@v@@ﬁ’"t he

upper i aiuhnﬁzmm S8 st anlieht ey im@doeeuweex%@éd m@ﬁ{sefchwethé%mt

conditions. However, the "nobst suitable" here is nerely relatively best
under t h&@1gatwhichoine sudden mavement @fb@@l ohjetlogerd. chdingbsonade with ot h

ert 1 OHERGLAROAIEH SRR RS PSR sfon BRETA SR P RaRE i e v
and the greditiicraeron Beteeeaclyamed, résuliaglimghe adalap dinfe dFC1ZEBAsES dndey g0

down to the rjght aProbI em of the Second Conventional Exanple) is The | ow
bit ratel@RM wgﬂaef/ %ér%@stEhe\ﬁaﬂ%ﬁogﬁg@éhegt%eemuPﬂgh@%l%@te@tsm
conventi t S I
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data | enframesnimcrénses; itive amourdotfi generatéel infognatiorAnoeatesgland tHust e
conmmuni Cﬁt bo condl tion was good at the tine when the normal/fall back node
selectio 3 BECHES 1 ecei ved and then the nornal/fall back node

sel egfi on si g[@écdmwé,ﬂ t he normal node was received, but the

conmuni cati on condition deteriorates at the tine of actual transnissi on, a
probl em wi | | betheheideatending devige aosording 49 the firstidonventienal sixaople hihenor nal

vecomes. PBREAPSRARLFLes IF senmdT i PBPtLSiadatly o R, B Prorg PohPes, o
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t hen t hetrepmoeingepitius Wwilbbe kieteritrateel @l it!wlqehgmnonrsiepatzlengatdhmg‘ thiel back
node was received, but the c?nnunlcatlon condi ti on becones good when
actuaIIyCW§?§ﬂ ect QM isselstteduch a probl em as shown bel ow occurs. That is
to say, in this case, 14 since the fall back mode is selected, coding is
made so that the video data | ength becones shorter and a | ong (mﬁth hi gh
error correcting capability) error correcting code is added. Accordingly,

t he video displayed on the receiving side is deteriorated nore than that in
the normal node. 5 (Problem of the Third Conventional Exanple) In the video
codlng deV|ce accordlng to the thlrd conventlonal exanple t he prlorlty
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anount of generated information increases, or if the comunication

t hroughput i o0 decreases due to deterioration of conditions of the

comuni cation path, then the quantization accuracy mnmust be | owered by

codi ng control to decrease the anobunt of generated information. At this
time, when the anount of generated infqgoation extrenely increases or the
communi cati on throughput decreases with the size of the priority area
unchanged, the quantization accuracy not only for the non-priority is area
but al so for floesgive dhe tfiystasredh seustd peoblangelsyich anreddevibe< br wirclits as
consi der apl gqaetrgrqa\ﬁ th%g\éi deo quality of the priority area. SUMARY OF THE
| NVENTI ORP@¢8 S'Iay? nd¥pReseeonventighalent i nvention is to provide a
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syst em usi ng e Still anather, object of th resent inventipn is to
ot ovi de a i ol A SameBC SofiPk AMel phe aifecGuany SBHER R b
si npl e cabtarhmtés whatlisrambotidatis ¢argst 6P shiaficomaBé badis 8Pl szevbeWdtbnVi sual
properties for a video franme after a rapid -15 increase of the anount of
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transm sgan,suskeg, 'd“u%ntti?%icﬁf’lg?ecp /i A0 Y SRt v%;gﬁ)rpirse&?@h jt
invention 1's to provide a video codl ng device and a quantrzation control

met hod wpedbrmercbdivg with ecqbantizatibn stey isize With & smakhUadtizatiomnstepi sizé.t y

area and l%h]te uanti zatign s} Size according to the amount of generated
*infor _rmti(_?\eégﬁi ?ﬂ@?ﬁ%ﬁgﬂ@n E&Q”@' ey 0&-1?’&@869); ect) and deternine a
. quantization g3eR vidFLcoms d%Ulcbﬂ}@}HiEh'iﬁblMaé‘é’Vaﬁfluﬁé!\Aig@f'%ﬁr@ESfiéﬁ ﬁanfo?a the
I al ways be kept.

priority area so that stabfe video quality ca n order to

© achi é¥e 8hd pArfarotss quadohization heitip reeatization step sizebachangedhtar deteemirst Bcs as

~sh bel ow. .. A ing.t fi h ' ti, id
2odi ng_ aa0PRUAER Sbhiiee win cohuRRRT IRdter iR orRg ERL Palet rbRpen;
+ video inpat4-peBogey for formng a video frame froma picture signal and

outputting the video frame; 15 a coding portion for coding the video frame
“forned in t heHpweveri suabgus thres dexicesaerseirastsarroduts such dreve pooblemsvi deo

bor i on ESTOMES ThEP ot B4R e Yfeet SEnPeREN Riog ol {I0TE AR Dy o
certaon bftansaiissand thehetheasdraaperodlem bmehésnst spare dirBEpresiant aeiseodi ng

portion d the transm ssion buffer for tepporarily storing the video data
of the vVl tFPM@é@%@aowncqm@I gbenihgt Fordatenmings the quantization step size

on the basis of the size of the motion vector, the amount of generated information
does not necessarily increase if the motion vector is large, for the prediction error
between frames can be small if the motion vector follows the motion of the object.
25 Accordingly, coding is made with a quantization step size with a large quantization
step size even if the amount of generated information is small though the motion
vector is large, and then the video quality is deteriorated more than needed. The
video coding device of (3) must include a plurality of quantization portions, so that
the circuit scale becomes large and the cost increases.
30 [Third Problem]
In the video coding device of the first conventional example, the coding rate

is calculated using the same transmission rate regardless of the communication




~a franme dropping/quantization control portion for determ ning whether to 25
store into the transm ssion buffer the video data in the tenporary buffer
and determ ning a quantization step size for a video frane coded next;
wherei n when the anount of information of the video frame stored in the
tenporary buffer is larger than a predejerm ned frame dropping threshold,
the frame dropping/ quantization control portion perfornms frame dropping
control not to so store the video data in the tenporary buffer into the

transm ssbnditibnéf s tleatdhs eodirg magnbeé zakrianost With Sinzensuvitablaqaartivatiaat i on
step size IargZ'%r h%{l a quantization step -16 size used to code the video
frame st SHRIS] Mt'i'& 8rRpdrRatyMBiaty die Homreunigatiomcogdiionszath ealcutalignsi ze

to the C%QH}%SRW%P% c&dlflg kA if sl Egnﬁtfobggﬂ]&@ﬁgﬁ%iéﬁﬁgmrg%!I(B\F/é‘.me coded

next with quanti zation step size s
dr oppi ng/ quanCadintg BatecarfL©@)/ROrti on. s As stated above, according to the

first as t en an object suddenly noves, for exanple, franme dropping is
appl i 2d F@??H@%? CYR'E OWE’?WVQ’ rapi d i ncrease in amount of generated

i nformation apg:tReshisdioy r48qchh&aRt) S coded with a |arger quantization
step size. This suppresses the armunt)' of generated information and reduces

the del ay ti nm®.: theqwmabergifyranae sermiplinpgppet seeond, 8hdt o snoot h novenent can
be di spl ayed the receiyi si de. . Accordin a.second aspect, in the
~first aspect, meﬁeaé'@8%ﬂf]g_8??'@ﬁe%ﬂ'%§mﬁ%fﬁPtﬂﬁgam?ecqijffi%eﬁq{ea(o@ﬁn not
be nor naffayeipernied AB can 8§ @k¥h TebriaMé Exphdditon hBSvd, \AREAaSEFaRdmigsiBh! ol
portion further nakes automatic retransm ssion and sends error information

i ndi d&t i RO RECWSAHe thdelegpration gfdhe nesmuRication sonditionstherddeo coding

dr oppi ng/ t] | .0 . I on; | nid zation
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dr oppi ngthroughiral chdryesd¢thar annimguitabis haantiaatishosteptdies ot esatdhing the t he
tenporary buffer into tcEe tyapnsm ssion buffer fromthe predeterm ned val ue
when r ecEPTIMHIEAROT RAGOHIS (&#?@P’”Pﬁf ormation fromthe 20 transnission

control portiq@, s\ &wagj'traslehﬁ‘sbw%}'ftﬁﬁ%fpﬁgﬁﬁ%%fttﬁé @Fé’s@r@.iﬁ\%nkiﬁﬁ has

pr edet er mi ned val ue en n recelvin ce o rror informatiron from
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gcr)gwni C?étieq?r alﬁ n;:mgémbpa? %@bﬁd(?%spc%rﬂhﬁ?%a@iasaic}afé%ﬁ ﬂ'h%taﬁ?ft%oaldgfmé frame
ppi ng control to be performed w e conmuni cation conditiontaken
i nt o acc8dhtframe to the start of the next coding.
However, according to "Improvement Techniques of Picture Coding Quality
20  Deteriorations for Mobile Communications” (Hisashi IBARAKI, et al., The Institute
of Image Electronics Engineers of Japan, vol.23, No.5 (1994), pp.445-453), the
Doppler frequency is SHz at the walking rate of a human (3Km/h) in the frequency
band of the so-called PHS (Personal Handy-phone System), and then the number
of times of one-digit deterioration of transmission error is 3.5 times/second and the
25  average continuation time is 20msec. That is to say, to recognize the burst errors
occurring in the PHS on average, it is necessary to measure the average in the
time width of at least 300msec. While the number of video frames deteriorates
below 30 pieces/second when a moving picture is transmitted at a low bit rate,
even if it deteriorates to 5 pieces/second, the time from when the n-th frame is
30 coded until when the next frame is coded is 200msec. Then correcting the coding
rate using the average communication rate therebetween will cause the problem

that the burst error is dominant and correction goes to extremes.




According to a third aspect, in the first aspect, the transm ssion control
portion, further, calculates an average throughput in a predeterm ned
constant period of tine and sends the average throughput to 30 the frane

dr oppi ng/ quanti zati on control portion, and the frame dropping/ quanti zation
control portion, further, -17 calculptes a maxi mum anount of the

i nformation transmttable in a maxi num perm ssible delay tinme on basis of a
pr edet er mi ned maxi num perm ssi ble delay tine and the average throughput
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determ nin ether. the.video frame in t.he tenporary buffer is o

dr oppad BVERBRS it o ey, 8 B B i bRk st st el i Sene
communi @ {rRMtrAtbisEioRbuTRe GREAIZREs! RsaltihgUh DVeARAESE thelBuffdpe third aspect,
t he frame dropping/quantization control portion, further, calculates an

aver age del ay Maraeveyn airetrapemisgiinscasitral methed hycGariaohtN df assumed heraat ed

the_aver 203 e cuBrmdt rohGRfEL i€ FRIUEIeEE K o SGRRLARD BRhy R B Th™
maxi mum periies fithe friehey between Mhedt thbecatiy of tiie eothdiragietie sthrged audt h
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t he d%neM‘leéothP } fedingds sariefe vi deo frame transnitted in a const ant
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transnittable in the average delay time is al so calcul ated, and then the
cal cul at &rdnamissiin obft ledghtnffoammas) ofori sexeampleas ttamenitiale séaifidmtion f rane

dropping contral.. This allaws franme dropping.control coryesponding tag the
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picture includes: a video input portion for formng a video frame froma
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- delay time of the transmission line is large, resulting in the transmission efficiency
is extremely degraded. Therefore, a retransmission control method by Selective
Reject is conventionally considered. In the retransmission control method by
20 Selective Reject, the transmission side transmits, for example, up to 32 frames
without waiting transmittal confirmation, and the receiving side selectively
transmits reject to the frame in which an error is detected. When receiving reject,
the transmission side immediately retransmits the frame. The transmittal
confirmation is not performed in the retransmission control method by Selective
25 Reject.
[Fourth Problem]
In the quantization control method performed in the coding control portion
101 of the video coding device according to the first conventional example, when
motion of the displayed video is too large or the transmission throughput
30 considerably decreases due to a large amount of transmission errors, both the
space resolution (quantization accuracy) and the time resolution {coding rate) may

exceed the permissible limits to cause visually unpermissible deterioration, though




a first quantization control portion for determ ning a nost suitable
quanti zation step size in view of both reproducibility of notion and video
quality; a second quantization control portion for controlling a

guanti zati on step size according to communi cation conditions; and s a
transm ssion control portion for transggtting the video data in the
transm ssion buffer at a certain transm ssion rate, and when a

comuni cation error occurs and the video data can not be nornally decoded
on a recdhey npylbeithe rsostesuitable iy salettaii itadeasff somiiretions. amitk sedidigng

error informati gn i.ndicatin %Ggro currence of the retransm ssion to the
p |
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the co ni,cation condition. According to a sixth aspect, in the fifth
aspect, thE'&§9%¥ coding device further includes, so a tenporary buffer
di sposed bet wepgHIdif of Ak BScHM b'dpﬁ}eﬁﬁ&]é[@ah{ m ssion buffer for
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tenporarily storing the video data of the vi rame coded in the coding

-~ _portitdn, and Thelowaif iaéereodingsisiviag fpn deleviskni signals mccotdimpta thensdomnd
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sets a quantization step size with a larger quantization step size than a
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t enpor ar f : t]. i st.ep size to the coding
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control is nmadem ¥hd lotiver leaved el the acmmiLBRREOE ddHARTOM WhsUPAH | att th@ time
communi cation condition settles into a good condition. This allows frame

dr oppi ngWo&At e nosmelifaieback raede sselgation: gigneh wamireaeived aruthdhendiet aken
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dr oppi ngf}aﬂﬁwrﬁpsﬂ%isﬁﬁﬁ@owpg mﬁérsﬁ]w E’?'QY‘&W,"& That is to say, in this case,




cal cul ates a maxi mrum anount of the information transmttable in a maxi num
perm ssible delay tinme on basis of a predeterm ned maxi nrum -20

perm ssible delay tine and the average throughput calculated in the

transm ssion control portion, and uses the cal cul ated nmaxi mum anount of the
information as the frame dropping threghold. s As state above, according to
the seventh aspect, the anmount of information transmttable in the maxi num
perm ssible delay tine is calculated fromthe predeterm ned naxi num

per m ssi Bincedbkdsgll baok nao® isheelested agading i mziiputo tiad thdeideal dath deregthanount

of inforpmation i sed as t hreshol d for determ ning, whether the video
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time. As nentioned above, according the ei ghth aspect, an average del ay
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information is used as the threshold for frame dropping control. Thi
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invention is directed to a video codi evi operating points
i s predepéganemtednfarnbatican cAt thés tieen whemethiesaamduist off gererathdeinfarnfatione

d i i t i t i i t f f ]
o anem ¢ eRr@el Maed e Srbtubialian Bratspuf Shudees M easiee At i on
step si zeha\pRdrity el iuhchahdged MNP RBHtiPNIdFPHNSad) HBNMI? gﬁ.l flrwcﬁm- it‘iﬁritg ow

transmtting the coded video data through a comiuni cat I ne

- bit At earecbuk alisadot hespriariy apea surst benlargely downetewhiatewillcentisidgrallyi ce

i ncl udes; i NRplell riion for.formng a video frane froma picture
si gnal aﬁa%c?ﬁegﬁgt\djdr% ‘ﬁ%@%%@@ Ff’f%{ﬁ%,%rea--zl a coding portion for coding
the video frame fornmed in the video input portion; a transm ssion buffer

for storing the videg data coded in the coding portion; a quantization

control PSIMMARY BF HEEINYENHEN. quanti zation step size s corresponding to
f?gg‘sjm f?lt hgnﬁ%g&gﬂlr@é%n%wa?gﬁg’h 6{ Li@ﬂ?é?eﬁ?in%nﬁ&’mé & pRR%dd QVid&S coding
© 20 device which can suppress a delay time so that a moving picture with smooth
movement can be displayed on the receiving side even when the amount of
generated information rapidly increases due to sudden movement of an object, for
example, or when the transmission throughput varies and a video transmission
system using the same.

25 Another object of the present invention is to provide a video coding device
capable of most suitable quantization control and selection of error correcting
codes corresponding to the communication conditions and a video transmission
system using the same.

Still another object of the present invention is to provide a video coding

30 device which can instantaneously determine with simple calculation a quantization

step size most suitable in view of visual properties for a video frame after a rapid




transm ssion buffer at a certain transm ssion rate; wherein the

quanti zation control portion cal cul ates an average throughput in the
constant period of tine, io calculates the coding rate on basis of the

cal cul at ed average throughput and the amount of generated information per
one frame resulting fromcoding in theigoding portion, determ nes a

quanti zation step size nost suitable in view of visual properties
corresponding to the cal culated coding rate and sends the quantization is
step si zéndreaséhof tmdamgupbof gemeratetdinfenugionh@a fearde VgtipRIrgé emotiannsfithee to
code one ¥)i d?)g%r{c{)arre \Ag?n t he remini n% amount of data in the transm ssion
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the ninth aspeChutrdr 6RRCPBS i SrosentRlvEHtSH Ritd Sdificd RIEH Gifing REAIANPUL
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control coarresponding to,the co ni.cation condition, According to,a tenth
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dr oppi ng/ guanti zati on control portion, calculates the amount of information

t r andfri t caBIastaristigs 38,aNeWmn BRIGY: ssibl e delay time on the basis of a

pr edet er m ned e rERp S| VR i .
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frame dr fppicdingand trahsmitting @ rabeing pidterevindkdedat a in the tenporary buffer
into the transm.Ssian t;[uff r if the anount of infotrmation of the video
frame s storef YHE?HRPY eﬁ’ﬂfgf’ﬁr@r g § ¥ideg, frameriem @ mictdrs gignaband

i nf or mat bt JidléPfr@me? the maxi num perm ssible delay tinme and sets a
guanti zation step size with a larger quantization step size than a
quantlf zat i on @&t epdisg zeortise dfor ccading: thé evidéea doarheafoemetloine thé rviddee inpartpor ary
buf f er aggﬂ Eds the quantization step size to the coding portion. io As
ment i oneti“apbove, according to the tenth aspect, the anount of information

transni tt abl eaitfaridisissiBiibufr RS SoRsd MRo@AtaYoftthBRideo FaheUbdicRCinftham t he
predet er mi ned maxi num perm ssible delay tine and the average throughput and

the cal cGP@NEPOEMNINt of information is used as a threshold for deternining

whet her the vid ' t a ffer.. 0 h [o d.or, not.
This is all ow? ?’% gt‘%ﬁﬁsﬁ%ﬁp&%@%éoﬁwgf] i%rr ?@EB@%P%I‘*{% ﬁﬂ%o c %ﬁum ctg?i on
condie i otrandmissiahi bgffératancertain eanbmissi@statel N the ninth aspect, the video
codi ng device fyrther inglydes, a tenporary buffer disposed between the

codi ng portiofl 3RAPPHEYt PAHER dispesethupebyean, theefssting i Portienoandy thae
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droppi ng/ quanti zati on cont portion erm ni ng whe 0 store the
vi deo daimathiercading pertipor ang buffer into the transm ssion buffer and
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25  store into the transmission buffer the video data in the temporary buffer and
determining a quantization step size for a video frame coded next;
wherein when the amount of information of the video frame stored in the
temporary buffer is larger than a predetermined frame dropping threshold, the
frame dropping/quantization control portion performs frame dropping control not to
30  store the video data in the temporary buffer into the transmission buffer and sets a

quantization step size with a quantization step size larger than a quantization step




zs cal cul ates an average delay tinme on the basis of an average anmount of
the generated information of the video franme transmtted in a constant
period of tinme and the average throughput calculated in the quantization
control portion, calculates the amount of information transmttable in the
average delay time on the basis of thejg@verage throughput and the average
delay tine, and 30 perforns franme dropping control of not storing the video
data in the tenporary buffer into the transm ssion buffer if the anmount of

i nf or mat istze wded e code dbe fviderefratner sidrédin tiee tampomsay Yulfef bad sendsahger
t han t he armgznt. of informatjo -23 transmttable in the average del ay
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cal cul ates the average throughput, the time over which the average is

cal cdf at &qoth Movemand caphsr dpplgyed oprdbeeseidinpsida. error occurs or not. is
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€ errors.oc setting the time over which the

dition. where burst t ,
aver :ag'eog@eo@ﬁej#ﬁﬁéf?\*%q%ﬁmwrpqm%n Hyther ekes UtRIRANG ExiansBTisIRR apdr st
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stable even with burst errors. ng to a thirteenth aspect, In

ni nt K3 as frase dropging/eurntizatiomednirohartion, gt i od of time for cal cul ating the
aver age throughput i ot less than.300 nsec. As ioned aboye, ordi ng
fo the thi rt echbrTans lBbpr Gl AR oR coltabeaiAn 1 brepaURy A Eshad0 msec
or | ongeeofesindft IBw@wiRg (thd atdrAd dFepBing | thRiafold RIFRIAEPRRINGOWRBINGE 9 stdtech do
not go unstable even with occurrence of the burst error.” According to a
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20 transmission control portion, and returning the frame dropping threshold to the
predetermined value when not receiving the notice of error information from the
transmission control portion in a predetermined constant period of time,
As state above, according to the second aspect, the frame dropping control
is made with a decreased frame dropping threshold untii the communication
25 condition settles into a good condition. This allows frame dropping control to be
performed with the communication condition taken into account.
According to a third aspect, in the first aspect,
the transmission control portion, further, calculates an average throughput
in a predetermined constant period of time and sends the average throughput to
30 the frame dropping/quantization control portion, and

the frame dropping/quantization control portion, further,




outputting the video frane; -24 a coding portion for coding the video
frame formed in the video input portion; a transm ssion buffer for storing
the video data of the video frame coded in the coding portion; s a

guanti zation control portion for determ ning a quantization step size used
in coding; a transmssion control portipn for transmtting the video data
in the transm ssion buffer at a certain transmssion rate; a notion
threshold storing portion for storing a notion threshold for io determning

whet her not i ocalellaes odj eeixirham amgeurdr of Mkl linfardaBonTegcamittaBleTigsabl e
delay tine storing portion for storing a maxi mum perm ssible delay tine

whi ch i s MEAIMEM  RRrmyssiblgn dalayi Breq@nayasia of dodrredsterovngd WexiRUMY
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not i on t eoplblgpattion,tencquant i zati on control portion, obtains a quantization
ratio_which is a rstio of {a(ﬂuant_i zation step,size used to code the video

f rame’ exceedi H§SY HEEnERIPYAIGT eMBUM Aeountqbh the Jatorewrtien ps dhe drame whi ch
the amugiofingitesiRtiI8d i nformation is to be predicted, 2o predicts the
anount of information generated when the quantization step size is changed
fromthe anouhs ofienjiemedatabdvenfancoadingntofthehéhind despeict,atiee exmeadi raf t he

tep si 2 ORI PRasniBeR Fiberatm permieslitoeaudrs Kot A ete
pr edi ct ethefpatite@hing@ MAARIFR N IgErMigEMIE Ablay AMe28nd rtﬁ@%@?e?égé)fhrb_ otnd the

maxi mum perm ssi bl e delay tinme and sends thHe quantization ep size to the
codi A¢ pandith calgidatedcarmedntgf jdetmatiorcisdesed he athresheldaioe datermining

guant i zat,j t ' gr izati o nirol portion.
stated ag}g\%@?&a@%o\?gléﬁgfﬁﬁerﬁét'ﬁetﬂg]ot%%ggms%i%e@tt?) §$$88P%‘2 oF aﬂcﬁb Bﬁgt he so
quant i zatllows $taepe droppingcertasl correppending té five edminictiopaitdidiiond
information utili z'nrbg the characteristics that the amount of generated

d

i nformati on of‘CF‘Hr i & & aftis a5peeixi it g ithird n\asivget. pribporirama t o
the . quangigpin@BuahtiitidhzontBBrtion; ftther, calculates an average delay time on

15 the basis of an average amount of the generated information of the video frame
transmitted in a constant period of time and the average throughput, and
uses the calculated average delay time as the maximum permissible delay
time.
As state above, according to the fourth aspect, an average delay time is
20 calculated from the average amount of the generated information of the video
frame transmitted in a constant period of time and the average throughput, and the
amount of information transmittable in the average delay time is also calculated,
and then the calculated amount of the information is used as the threshold for
frame dropping control. This allows frame dropping control corresponding to the
25  moving video characteristics and communication conditions.
According to a fifth aspect, a video coding device for coding and
transmitting a moving picture includes:
a video input portion for forming a video frame from a picture signal and
outputting the video frame;
30 a coding portion for coding the video frame formed in the video input
portion;

a transmission buffer for storing video data coded in the coding portion;




the notion of the object is |large, the anmount of generated information can
be predicted with sinple calculation and the quantization step size
transmittable in the nmaxi mum permi ssible delay time can be determ ned

i nstantaneously after the large notion of the object. s According to a
fifteenth aspect, in the fourteenth aspgct, the transm ssion control
portion, further, calculates an average throughput in a predeterm ned
constant period of tine and sends the average throughput to the
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f r om t he SFi0E @ce¥isANshibentides detaccarenelrka sarmalyoleradedon @ recehdng damicai ssi on

Conds t gt FiAan pIHGHARIraAGideish R EHRE Gt o B et hbove,
accor di ngcturremee 6f theaetrbhsmigsiei to theseeohd quantzatinn ddnt@lgbhish; i s used to

determ ne the uantiéation teg size in the case in which the notion of the
objedf is lar Q"&',er%ﬂ”d 8SEFRE ABANtEationGoplrol BeRIB8pondi ng to the change zs in

throughput cag,H l‘é%bﬁfr{ﬂr]ﬂ\%dnotﬁ%cﬁ dr&Ginkd ti%i'u)ﬂbcﬁﬁ hé tr%ﬁgﬁlgélﬁi%li ggﬁt?ﬁe

fifteenth aspect, when e transm ssion contr ortion ca
aver age Phrisuglsets a quantizatien etep side wiih téhtargee gagetizationbstep rsizk ittsarvar i abl e
~according to.whether a.burst error. occyrs or not, 30,As state abpve,.

Scoor di ngupBilEn Fepchifk olreSharding a5 bE SiatPation Mdp Bk SRle AT RGN ne
average #d ¢ivst qlRirtizalidiicbAffoPpoftidh é&@%bhaéltth@rq]@hﬁﬁat%rz@t §PetBeth@Dt | On

_ 0
of the object is large quickly responsive to a change I n throughput, and in

.26 tlhe &od@OtRAsHONMENG burst type errors occur, setting the tine for

~obtaining the r r . t.h cle of. the.occurrence of the burst
“errors allows V@\e‘ét?I e@nﬁﬁéﬁogﬁ t'&%r}foﬁ'ggc?ﬁéﬁ%ef@f ifRIroEtion grpgbﬁeotrwlsgpgbl e
even Wi t bohtrolsportion o 9. prédetralined tonstafepyeidEeNtimeasBAES thé ubhtzdtioht eent h
aspect, the s predeterm ned constant period of tinme for cal culating the

aver age BHPoSERptietermings: in e firstaauaniizative cconteol rartien mehanged toatbeor di ng

to the sg¥gin gﬂnighaaﬁﬁect, setting the time for obtaining the average to
300 nsec or P nger ‘pernits determnmination of the quantization step size when

t he notion of théheodingeportion domlegea twiddee fansd gbtied eexh with the gbantizatienof
occurrenceq of. the gyr st,, error. ,Accordi %ﬁ to an eighteenth aspect, a video
5 44

codi ng d8WAPCE2¢ SPNLTERNHRS SRgoPd qHERY FUtRHPPREP I cture i ncl udes:

As mentioned above, according to the fifth aspect, coding is performed with
an increased quantization step size until the communication condition settles into a
good condition, so that the delay time can be reduced even when the
25 communication condition is bad and a moving picture with smooth motion can be
displayed on the receiving side. Thus, quantization control can be made without
affected by fluctuation of the communication condition.
According to a sixth aspect, in the fifth aspect, the video coding device
further includes,
30 a temporary buffer disposed between the coding portion and the
transmission buffer for temporarily storing the video data of the video frame coded
in the coding portion, and




a video input portion for formng a video frane froma picture signal and
outputting the video franme; is a coding portion for coding the video frane
formed in the video input portion; a transm ssion buffer for storing video
data of the video frane coded in the coding portion; a quantization control
portion for determ ning a quantizati onigtep size used zo in coding;, a
transm ssion control portion for transmtting the video data in the

transm ssion buffer at a certain transm ssion rate; a notion threshold
storing porti énfrage drapring/quantitation comted hporiioh dior dktenminingneyhether Hor

por 1 on 578 FilpolAeteGE Tn teGibomn BiieidrhnEans ek Bftomhes mos:

sui t abl e defermiging@f qiaritizatioR eLsikb 85 AFidRoTAHMEe8doghereN ti mewi se
di stortion due to frame dropping according to a coding rate which is a rate

of frames tramdiireinatire fransmissiont jopwtrahdpertien i aendii sher efron infeemation

oy oo it ; e :
per oie. 1GRATIES FfeneRomeE ocR RETRERIT g TWFRH orol < tie B Enan
t he noti enoppingsdahtizationecami@h bbarin, ardcont rol portion, -27 obtains a

gquanti zation ratio which is a ratig of a qluant_ization step size used to
code the vi dedh® frame dRpREG GHptRatigm EcPBROkRNTE@MOl d and a quanti zation step

size for whic | nf tel [ . he LGt ed,

b odi cts the BenOfnSCRindls QAR “OCtMI, Bt | dobflinel sBESHRA &,
size is detergedingrehethee tansione the yieleor datadin e rteniposaryobuffdreintd de frane
exceedi ng the. . noti eshol d %ﬁg t he qvu ntization ratio, calculates the

th
codi f§ r SBESHHTHH RUTTEE gimcs efeBURNeds a_t?lFPeW_ REESENING IREJIGHEEI A ETEMd t he
transm sgfefmafdeirof e dRIRMEEBR BnfdPRbHiGAL 4 réth ng e rQPl%tdrégR@@bl ein

view of the visual io properties fromthe calculate g rate t he
i deal cuthreshold tedbe predetarmined a@lum wherp reit zreceivinghdhe otbtivg pbrarran, and

th dir ' | deg f ith th i.zat.i t '
sent roleREAIENE AR feEutisEn SRFRoRoMAS 8 & BeFumstEned SRy o
the ei ghpefiod lof tifRsahd | i ke the fourteenth rs aspect, the anount of

generated information can be predicted with sinple calculation and a
quantifzat i on SVReN e ameyst obinferamtion of the videsr datadn dhe teroperary bufferis be

et o Pabt A B8 SHEoR" bR SONENRG, HTAE, uPbaf g e o

o - :performs frame dropping control of not storing the video data in the temporary
buffer into the transmission buffer and also sets a quantization step size with a
larger quantization step size than a quantization step size used to code the video

20 frame stored in the temporary buffer and sends the quantization step size to the
coding portion.

As stated above, according to the sixth aspect, the frame dropping control is
made with a lowered frame dropping threshold until the communication condition
settles into a good condition. This allows frame dropping control to be performed

25 with the communication condition taken into account.

According to a seventh aspect, in the sixth aspect, the transmission control
portion, further, calculates an average throughput in a predetermined constant
period of time and sends the average throughput to the frame
dropping/quantization control portion, and

30 the frame dropping/quantization control portion, further,
calculates a maximum amount of the information transmittable in a

maximum permissible delay time on basis of a predetermined maximum




According to a nineteenth aspect, in the eighteenth aspect, the

transm ssion 20 control portion, further, cal cul ates an average throughput
in a predeterm ned constant period of tine and sends the average throughput
to the quantization control portion, and when the anount of generated
information per one frane resulting fr@mcoding in the coding portion is

| arger than the notion threshold, the quantization 2s control portion,
obtains a quantization ratio which is a ratio of a quantization step size
used to @edvissie detiydime zans thecawtagg thioeghpti calclatessimolhe teambraission
gquanti zat | ize, the anount of generated information for which is to
be predi 8P§ﬁ?ﬁé)c§'g(aﬁ’cquthe anount of information generated when the
quantization 669 the Ghlgelated GRANARE fAARBGUANE! WO URtorRiatisRNSE ah&%rame
information of the video frane exceeding the notion threshold and the
quant i za@reppirgthreshold- 28 cal cul ates the coding rate fromthe predicted

Chroughput  ard e rves 25O g i BPads I meBug AR Bt RNy o
of vi sualtrapsopieatiié ein theomMmakimuml sernaissBleC Adizlo tihid s agdicliBRd geMh ther ve

and sendsEéFPe 5 _(r:]luanti zation step_size to the coding portion. As nentioned
above, aPrASIERYNed rAYMIM Pesaifsible detay time) and the averagedfeoudhpot gigut  and

t he i dea d i i i i t he
ot on' ot (CEVCEE, BBt SCRRGIIBNN 1o o8 oS & iRt W HeftBR ) e,
si ze canwhetikrt thenvided ftarkerig thbeteoipongy bifférhis tohbeutrbppéd iortrtacTiignt . 1 0
Accor di nglto 2 tvveati et h a%ﬁecﬁt’ in tlgcii ni net eent h aspect, when the

t r andfhi s Sl1OWS {ame Siorpig soniral sorgsaerding te the epmpumicationangdition: he ti ne
over which thecayfimeetd birined,d ariha gé‘%ﬂ [ bur st
error occurs or not@Asd :?rgt E@Ql{)}gvgéﬁeadé’cc;bd?b\‘g to t tg %Eﬁﬁ’%ﬁ%@%m

decr easi AfPRMRY/aUaBLIZadion gantrobpaititing further, azleulates ahlavesagendeldygttinarionat i on

of the ¢ L.zat i size when.the notion, of the.object is, | eto

qui ckry MECBBRE Yo BleElack §RolliE Br Ink gRReretdu, fafolmitety of SieyiRiesiiRe: o
burst typansmittidSinas ttistanebéridtbof the ahdRhe voeradfdl BifoidHpuRvaidRge is -

obt ai ned I onger than the cycle of the occurrence of the burst errors allows
‘the d&ter ni nat'Few the calsblaigrhaverane delay tigs a5 the maioup peaniseible/dalayi t h zo
burst ergpfes. According to a twenty-first aspect, in the nineteenth aspect,
the predeterm ned constant period of tine for calculating the average

- +throughput i sAsahehticrred dbove3Rcorihey thiseighth aspwd, abhaveragecdaladting iso t he

_twenty-firﬁtkgﬁg ct, the tine for zs obtainiqg_the ayerage of 300 msec or
1 onger pERHIAeEOB He aveRgermaUBhe! ganeted infpraatien phihe Midegdsamen
whi ch t hgaRBitRY #f o ESné’thfv‘%Eribé SRHAR 4hi ghedgvé}%begﬁrﬂgﬁ | Eng AR W ! h
occurrence of a burst error. twenty-second aspect~of t resen

i nved® i oamasindliof éefoedation &ranisthittabile dmdhe svermyes dekagniirha isvalsth calcuiated

Fecer vi ng tauphahe et AUl e ithe iBedaton s tsercBe e dRRiel o a ar o
connect effaffe BiPpIAdIEINEAN THIBTBIBWEHSme droBBing\A&%t?dlrbgtrF&pﬁhgiﬁla ftbﬁﬁgi ving

device calculates an error rate of the received video data an
cal cul at BWVHIG Wdep gharasiersiies andcearaiunicatior shotlidiont r ansnits an error

signal to theaviififPagRsth 9 16 présint MUEntBR i¥ uf8Ltee R £9idle sHnd BELIEeS:
25 in which operating points is predetermined as a balance between timewise
distortion due to frame dropping according to a coding rate, which is a rate of
frames transmittable per unit time, and spacial distortion due to a quantization step
size when low bit rate compression coding a moving picture and transmitting the
coded video data through a communication line with a low bit rate. According to
30 the present invention, the video coding device includes:
a video input portion for forming a video frame from a picture signal and
outputting the video frame;




S a video input portion for formng a video frane froma picture signal and
outputting the video franme, a coding portion for coding the video frane
formed in the video input portion, a transm ssion buffer for storing the

vi deo data coded in the coding portion, i0 a transm ssion control portion
for transmtting the video data in thefransm ssion buffer at a certain
transm ssion rate, a first quantization control portion for determning a
nost suitable quantization step size in view of both reproducibility of

moti on and vi deoodjngl porfionafor ecading dhe redés ofrarmediompepoit iten video adslitng
error correcting codes with is different error correcting capabilities to
the vi de®°8Q% coded in the coding portion, and a second quantization

control porti i R j i i ﬁﬁﬁﬁg"‘ ng to
comuni cat i ong(r:tgén ingligﬁﬁg an k%n@?%ﬁ#fﬁ%%ﬁ%@c@ﬁ@%% ?gﬁ% odl ng
portion accor @i qyanizatioa eonivel podioal for2detdrmining &hquardizatidn gstept sizat i on
cont rgl portion .Wn?n recei Vi 1 the error signal fromthe video receiving
devi c&, SRUESRORAIAR e camminicaton cQhdtiqns; AN ™| ar ger quanti zation step size
than a quanti zati@ridsien St&ﬂrdIOPbﬁ@Ho'PéP Marsmifting HENiidRtdAB # AReSi 2€
determned in the first quantization control portion and sends the

quant i zatiapamigséon buffer ata eerdain ddinsmigaien rale; and 2s out puts a sel ection

signal instrugi r [ codin rtion to add an, err.or
correcting co ee\?\?i Ptﬁﬁgqﬁ%bﬁé%&ﬁo‘#&g@ ngp?‘néd’"gﬁgf?ﬁiqq ?\ﬁragﬁ%rlopgn@tlt n

recei vi n¢hd benstani pericef ofitirgeerror signal in a predeterm ned constant period
of time, sends the quantization step size determned in the first

quantifzat i on E8leHIades Yo ognauFRia Ry dasisoot the salsuiaied gverage treughipwut s a
selectio i i Wplef 0 i i i 4.0 add
on orr or 208 B8%mStht SCAEMTRl R inindlidroper 8¢ Herhd Realig HoRPLOURE o T
codi ng pthe coding gpebetiort,he vi deo frane with the quantization step size sent
fromthe secoagg‘guanti zation cogt rol, portion $a{nd the error, corrpection

codi ng porti off°GddE¢hHP e‘ﬂ‘l‘%}ﬂZ@_ PR etle n&'zﬁ’od@o n&HE%?'@d'rbyV'?Weo _eY'%'é“i"i on
si gnal t gréfatiad E8RSMRIRG UG thd BalbRtsPEbMagRatd 5R4 seﬁd%@ﬁéﬁﬁﬂi%nabover :
according to the twenty-second aspect, codi ng I's made with an-increased
: quantlﬁzaﬁt&ﬂﬁiée@ptfﬁ-wﬁwpbﬁlm‘hendommni cation condition settles into a '
" good condition_an he coding i.s made with an.error correctin ode, with a
hi gh error co??ﬁ%githa%%(ﬁg%iﬁt?#?n %’Hr?og’cﬁog’s chde 9'&%5‘@8‘?9\ r"ﬂpggﬁﬁﬁ'ﬁttgﬁe of
codi-ng Wrériamiriamountdf @atash eie FhASmRRIINSUffer fall9BelBVAa tERaMI tAFbshbRP Si ze -
and an i 0 error correcting code with a high error correcting capability in

spite of a gob§ EantigRedagbere, casenrdingnio dhecointieraspegt, aheodingathianisage of

codi ng w : i Py1S Vi ' j t Si ze
and an ecpbuPidd UG 3y Q0eBEMROAAIR O F QR RP SRl R,

spi t eo of qaabtizhtioonstem sizetfopthecoexdiftanosis detemnitheddlsing thedicbgingaate.ofrhigan be
nmade in Cﬁrresgondeqce with the ns comunj cation condition. According to a
t went y- t AlPYS JugREFationCanil CaRRERRNAIRG HthesgrIBMUNigadiopicgagitipBe ei vi ng

devi ce cal cul fffh =1 el i t%fﬁ%'tc . i :

pr edet er m nedﬂggﬁg@%?d?erl od%%'Pbteﬁrlr@ téﬁ&uﬁtﬁ e c’awgﬁ lgtggdébéj\%g gg\enceerror
rate exclugtheranaudesin threshold, sends the error signal to the video

codi ng device, zo As state_aboye, accordjing to,the twenty-third aspect, the
vi deo recei vi ﬁg%%WPE%VcQ”é@FaPE?OQﬁ ab@b’é%@i‘ ofne; h@cﬁ\peg 0 O'F'Qf’e,anéﬁdt?\?{nen
the ayer geRs®igstin bafier X Eangsrdrifesterifg 2he Viddtedhatairagd Yddo frdmbeed ts an
error signal to the video coding devicée so that the coding control

unaf f ect 8uthgycading pediop, §8dd/ bad communi cation condition can be nade in the

second or t et jaf: EPHREALANPRIOE, Gub Haffiof dot sBERiFbmcpReleF o, 2
t enpor ar gtdveifther vides pestadirb ee\eempb iy Ciogferginge rthis Otagdidliskivd buffes Angsi on

buffer for ter:rr*{)_orarily storing the video data of the video frame coded in
the codi AGE5BY 'Paﬁ,qmlzg’aow%pa?’ée tarepbyreg fiamaepded next. cont rol  portion

for determini MBmﬁﬁﬁ@?rah%eﬁog)’H@%@Faﬁﬂzgﬁ& d8hfof Pordiff, temporary buffer

into the transm ssion bu ermning a quantrzation step size for a
vi deo frame codedlatextthe amount of information transmittable in a maximum

permissible delay time on the basis of a predetermined maximum permissible




-31 wherein the frame dropping/quantization control portion, perforns
threshold control of lowering a frane dropping threshold for determ ni hg
whether to store the video data in the tenporary buffer into the

transm ssion buffer froma predeterm ned val ue when receiving the error
signal s fromthe video receiving devige, and when not receiving notice of
the error signal in a predeterm ned constant period of tinme, returning the
frame dropping threshold to the predeterm ned value, and if the anmount of

i nf or mat idetayotinchandi theo adatage throbghpetmpaicaraieduhf e gaahtidzgion thdrolt he
frame droppin tgreshold controlled in the threshold control, io perforns
frame dr&ﬁﬁifﬁga@ ntrol not to store the video data in the tenporary buffer

into the ”a”%%ﬁhQﬂamgaﬁffgirf@;@orﬁﬁ%%% Stof ﬂ@\%{eégitaité)fh %@t@@'tbo with a

| arger quantization step Si an a quantirzation s Sl ze Use ode
t he vi debuffeairdo $he tradsmisdidre buffepirtbe anhadrftesf iafodmationl of the vigieanframat i on

t i ze, to,the codi i i s, tated above, ding.to th
RIS O L RS M RN T N
decr easegshsHiarié AP M haxdthamobthissble dﬂaﬁ' tiFRTEHD e R 4 ﬁmagﬁﬁﬂg&d nggg

settles into a good condition, the frame dropping control c
t aki ng t KEecwithraiager qoantzation step sizet haoangquantization steprsizaarsed-tbicods

. o Ce di s hem sei
ayotem | itk BEGRaEREH W bpbry GiiEs el oo hd AubnBEtRg " Sefovi ng
pi cture aix@ to thé dedinggeetivhng device for applying certain processing to

recei ved videq data are connected so _that they can communi cate, wherein the
vi ded®recei vi N§ desntiosedaipbara: accarding rior thai tenth asnedtedes vemountied dat a

and trans{p ' ' [ . i deo
codi ng amipiatatfrEhdlitab¥ f he el BARRINEERY dife 0o B York =
f rgm a pﬂm p_r%jaéi]gmiaéd ar?dximlgpmmr'lrgsiblbéﬁeré}da‘md andehe averstenthrpoghputn f or
codi ng the,video, fr or e, n.the video input portion, so a transm SsSion
but for 1 BRIdNBGAIeRE YTAUE! ALORRRIAN [Srutab as dbitgshel 6 detamining
transm sgHahdéOome! AledGrirheNn Rk tbﬁgﬁ?ﬁﬂyt b M Bé%ﬁegg&ﬂ %fn!ﬁbtt Nehis
transm ssion buffer at a certain transm’ssion rate, - a first

quantl$ z agllews fema diopping centrd sorreepending itn hexcomeurseationtdomditiomnt | zat i on

step size in vyiew of both reproducibility gf notjon an i dep, qual i,ty, an
error correct ﬁorfm E% %reﬁé)‘iﬁ?q? P& |¥'gﬂl§ N c@fﬂ?@g’t h?g‘@?&e@%ﬁh
di f f er entegicEdurtigsinelolesg capabilities to the video data coded in the

codi ng portion, s and )
a temporary buffer disposed between the coding portion and the

transmission buffer for temporarily storing the video data of the video frame coded
20  in the coding portion, and
a frame dropping/quantization control portion for determining whether to
store the video data in the temporary buffer into the transmission buffer and
determining a quantization step size for a video frame coded next,
wherein the frame dropping/quantization control portion,

- 25 calculates an average delay time on the basis of an average amount of the
generated information of the video frame transmitted in a constant period of time
and the average throughput calculated in the quantization control portion,

calculates the amount of information transmittable in the average delay time

on the basis of the average throughput and the average delay time, and
30 performs frame dropping control of not storing the video data in the
temporary buffer into the transmission buffer if the amount of information of the

video frame stored in the temporary buffer is larger than the amount of information




a second quantization control portion for determ ning a quantization step
si ze corresponding to comruni cation conditions and controlling the error
correction coding portion according to the error rate, wherein the second
guanti zation control portion, io if the error rate received fromthe video
recei ving devi ce exceeds a predetermngg_-threshold, sets a quantization
step size with a |arger quantization step size than a quantization step
size corresponding to the quantization step size determned in the first
quant i zattfamsniibatile dh theravieoageddlayetirde dritk sqtsantquantizatiorssep size evittpat he
codi ng pgrtion apd outputs.a selection signal instructing the error rs
cor rect i GHIELHAGIRION TRP SiFealign: h GuaptizHidioT PR Sizenysedb He cosle heyvidiegh
error co [ b lyd j e

hr eshol e staed M toiporef ufor R S 1 hRariRalon Slofkaes e
quant i zattodmgspastiosi ze determined in the first quantization control portion

unchanged to the codin rtion and outputs a,selection signal,6 20 ..

instr g_cti ng t 'B?Pﬂ?“%%gﬁ‘a\é%a&ﬁOEfﬂ%ﬁ! ﬁbeoﬁ{ﬂy?f‘%a?&? o ?H%r%«g?rd&%a%wt"?ecti ng
code wi t hs 8alcaMite froi ®Rr H\RFAGE AnAREBE hbhdratdd MiGAtt csfqaé'v%émﬁlﬁfé the
video frame with the quantization step Size sent fromthe secon

quant i zatiapsmitted dvla sonsiash pesied ehémer aod ther aeenagenthcodihpytpanditbe adds

the error t.] i.ndi . Y. sel ection .signal to the video
dat a coddauRt i AneRRRRG s EribBE I duma e BEBVLImaS S elotlstehe

t went y- f iahtdhthespibet calctlatedl deictitiofaHe vifirieitioh e aiHS ith@tthAssheRNErt | on
is good %[ bag acqording to_the error rate fromthe video receiving device

and dBdi HGMe dRRARY FRATQ) t hhigrallows EasedmpRing sentrdrcastasposding tonthel t he
communi Cahdiry GiiRe drlapakteficsSd fﬁteoco??]tglﬁﬂ%ﬁ%n%%gﬁibhpn’ and the coding s

made with an error correcting code w er error correcting capability,
whi ch perm t s Acodiding dora vedlfth asbect] dmdéhe orimtasgspedis)gviien thee goantiamionat | on

condi tion. - 33..Accor di 0 a twenty-sixth ct, in the twenty-fifth
aspect , tCR-Bt"Q'e%‘EJHB”&a[ﬂr‘ﬁ‘qg%}f?%ﬁ"%r@HPrt%TO”@BPPFgﬁg B evTarhich 36 AV 286 of
the. err ofis éAL@atRrRIVERDbId S8R rRgb IRRRECE bUFASHIP VLEGrs! &t ot Pr edet er mi ned

constant period of tinme, 5 if the calculated average error rate exceeds a
pr edds er m ned Ashstatasbalioves erosording dm the wellth aspept, deceeading the Heregever

quanti zat,| R.. Sl t.h antization.step size corresponding to the
quant i z.ati'"l}hgﬁg!1 thlépa%réie d%?&@ﬁ%gaé]fowst Auaptizaiion, ganirel apd gfé)@%rérpgp'"ﬁort i on
and .sendgohtiél quisklyir28poRsive teR GhaRyd 1 IGUGASLItNENA O the BoABBoAURAHES @
sel ection S|gnal instructing the error correction coding portion to to add

the erroPUESRAYRR EMMREP eeRl. settiRgdhaitige everrwhichithe expeagd istabtaiaed longeme

aver age hufelg r l¢ i A term

const ant ?@%rffhgrda{)cfe tgf)ﬁ%’ serq'?s'f'%g F?g tlﬁ]%QHtl f’g‘?’?gﬁﬂg\f"gﬁﬁg%g&%& é%f]oﬁ%&di n the
f i r sto quénamezditappingccortrallto eep istablel edangtcburst émerscodi ng portion and
outputs a selectio nal i nstﬁ_gcti ng the error correction codi ng, portion

to add the er 67 ."égﬁgr%ék‘mﬁn @Peirt i 4ne RNy pepecothe PreeRfeERINgS: 1 i ty.
As st at edoabianepeAsd of ﬂhfégfo'i"éamfatﬂ@gﬂé}éfv%'ré%@ﬂﬁﬁﬂﬁl%l{t ié”ﬁoﬂé%%acﬂﬁn é%foot he
Vi cal cul'a e

error rate fromthe €0 recel Vving-device I ed 1Tnh the video
codi ng déWese and it is determ ned whether the conmmunication condition is

good or bad on_the hasig of the_cal cul ated, aver.age error rate. The coding

i s perforned %St i '098ai ﬁé?‘é%{s@ﬁcﬂam }t‘}aflhieoﬁq'ag%'ﬂ)t siaﬁaeqnttﬁﬁ time for
comyRi cabtamingohei véragecdtt BeS mBee dtORAgEP BNkt Nquatdatitl® eRfio@ngs made
with an error correcting code with higher error correcting capability,

whi ch peifdmesd@pgingcesial vhich domet gerinstable evporwitthgeewrarnee efdheiirgtat i on
condi tiog ro19\ccordi ng to a twenty-seventh aspect, in the twenty-sixth
aspect, tFle video 2s codi ng device further includes,

According to a fourteenth aspect, a video coding device for coding and
transmitting a moving picture includes:
30 a video input portion for forming a video frame from a picture signal and
outputting the video frame;




a tenporary buffer disposed between the coding portion and the transnission
buffer for tenporarily storing the video data of the video frame coded in
the coding portion, and a frame droppi ng/ quanti zation control portion for
determ ning whether to so store the video data in the tenporary buffer into
the transm ssion buffer and determ ningga quantization step size for a
video franme coded next, wherein the frame dropping/quantization control
portion, -34 pertorns threshold control of |lowering a frame dropping

threshol d for alebeingi poriignwitet beding othet videot hremei fiemediatra the ideo tiepgtor ary
buffer into, the transm ssion buffer froma predeterm ned val ue when the
aver age Mrate calculated in the second quanti zati on control port| on

exceeds a preqefshdrh §E>n5bdf‘ferr§§€gl{oﬁng (f‘%g}ejﬁé'ﬂartﬁ tﬁQ%léé@ﬁSnﬂr&Rﬁ Al

threshold to the pre eterm ne average error rat
exceed t ke chdiaghirtion;n a predet er m ned constant period of tinme, and

perfornms franme dro contrpol of oring the videq da alnthe
tenporary buf @egu?'ﬂ&@w'ﬂ@opf@ﬁe#@& ﬁdﬁfﬂ"‘f’”'éﬁ“ﬁgta ﬂtﬁé‘t&ﬁﬁ% R SzRUeRat i on
of the '%Eb@'ﬁ% data in the tenporary buffer is larger than the frane

0

droppi ng threshold controlled in the threshold control and al so sets a
quant i zati on € dignsnyesion t eonirelapgaiongdanttransmitings the dilee datan im the

guanti za he Vld o frane stored in the tenporary
buf fer aﬁt\%ﬂgnﬁ%s‘j@n ﬁ@%ﬁ%ﬁ%%@gpﬁ%@ 'gpfﬂeto the coding portion. Is As
ment i oned aboe metiarotHrgdBiold dtdving V\ﬁtmudn SR estofings Be fiotioan tiéehalde fef t he
error rate framthe video receivi n(% device is calculated and it is

det erfii nélgterunaingavhather wmetind &f @atatiect s ladge ooamad; g0dd or bad on the basis

of the cal cul optral i d with
a decreased fr%ta"?rr't%li gﬁop;?%ﬁ%ﬁ?%sﬁ%ﬁ t'rgl-?e#o'%ﬁcg p@%noﬁ]mﬁqrcéa% mlcﬁ a([:)ﬁ{nafg%%n
settles ipermisgide dedmd titeomhicto isvai tirhit pefr @i transmuidsiog dalay vahich aldes done
with the comunication co dltion.tetken into account. According to a

t went y- eicaHf’ﬁV!i‘s'ﬁg H”n?fh" FHOFGRIRY-fifth aspect the vi deo coding device

further incl umreﬁwe@ﬂpﬂt@mho%tbepeﬁée@@&ﬁﬁ Y&Fgert&teﬁ%ﬂt AL 'On

and the 25 transm ssion buffer for tenporarily storing the
t he VP dedrom seasingdedthen easing qetirtign pisr largar than thef magtion threshold, the

dr oppi ng/ tiQ ontrol portion for determining whether to store the'
vi deo dat? ggﬁﬁ&?tf? ‘E%ﬂ&?@P&F&F’%uffer into the transm ssion buffer and -

det erni ni ng aoftsing bZfldnbitatiére fatid whRichas. aara\rbctﬁca &ﬁéﬁ'&a@i@ﬁ&ﬂe;ﬁ‘%&b
wherein the frane drop?| ng/ quanti zation control portion, perforns threshol d

control & cpeadhendde fragia: eyeessing ghe matismothyeshnld @adea Huantigationesiepr t o
store thepd AP the' dnbiitt JrgURrAeY itdih&lioh R l';gs;edlctgg,

20 predicts the amount of information generated when the quantization step
size is changed from the amount of generated information of the video frame
exceeding the motion threshold and the quantization ratio, and

determines a quantization step size transmittable in the maximum
permissible delay time from the predicted amount of generated information, the

25 transmission rate and the maximum permissible delay time and sends the
guantization step size to the coding portion, and

the coding portion codes the video frame with the quantization step size
sent from the quantization control portion.
As stated above, according to the fourteenth aspect, since the ratio of the

30 guantization step size is used to predict the amount of generated information
utilizing the characteristics that the amount of generated information of the video

frame is approximately in inverse proportion to the quantization step size, when




transm ssion buffer froma predeterm ned val ue when the error rate received
fromthe video receiving device exceeds a predeterm ned threshold, and
returning the frame dropping threshold to the predeterm ned val ue when the
error rate does not exceed the threshold in a predeterm ned constant period
of time, and s perfornms franme droppingygontrol not to store the video data
in the tenporary buffer into the transm ssion buffer if the anount of
information of the video data in the tenporary buffer is larger than the

frame d_r@mimidmbeshglabj@anrsr|@+¢rethhienamhani lor efihelateg ORfdrMatiBR et B@ sets
a quantization step size wt h a

ep | a larger quantization s_teF size than a
quant i zaﬂr@ﬁic@ﬁéﬁ't%ﬁmlﬁﬁwuﬁiio&ﬁi@i thecuantization siep sizetreasmittablein the

por 1 on. RHTLR! FRRiSEICSIAT S ot Bl SRR I Rt b ATl e e
condi ti otargé maorcohherogedti on is determined in the video coding device on
the basis of the error ag%% fromthe video receiving device, and frane

r A T
droppPng cont ABCOTANG o ¢ thi aapest. da dhe deddeenthinasnachpieniiansipissionol d
until th BT“bBHﬁﬁ\ti ndi. | [ i 10N, ich :
permts ?gﬁlﬁng contr o@?tth% i ‘rjig't"%' ﬁge%?)anrfr%%,éa% g)ﬁr}'bggﬁ'?l?iﬂgnacﬁﬂg%étb%mewn
consi der &onstant Aeriwdnofy timenahd aspeist thef avbmger trsenghputvienttieoguaelizdtien t o a
vi deo trans l;gcl?{ﬁn systemin which a video coding device for coding and
transm ttcf)ﬂglo 9 n%"‘{)l cture and a video receiving device for applying

certain procegthBGhridumf fGRiried iﬁfﬁﬁ@tieﬁtcp;er%% ﬁ%@%&@lﬁn%?dﬁ%dh ey can

communi cate, wherein the video coding devi obtains an err rate o
r eceilfed iv it 6odingaportian dsillarges than thee magiondhradheld rthe rquantizatitn eonied i n a

pr edet er '0 q.' constant period of tine, and transmts the cal cul ated average

error rate 10’'the video coding device, 2s the video coding device includes,

a video input optdihs Qﬂidamizé@cﬁrifré’tﬂ). whichd€@ faftideT d qeantizakibh isteesizedird and
out putti % the video frane, a codi ng@ﬁportl on for coding the video frane

formed i fP CREehasiden fiameyexesashing &e aatioanttweshnld @ngua asiantization stebng t he

vi deo da i i LAE - 0SS C rol portion for
{ranari 1 £7eq0] R e imBRY druchRE b IoMbliGh ol BRf8Y, e, Fai
t rangsi ssi on patdicts the38mauht of infarmation generatednihien th Guantizdtion step

determning a st supi_t abl uantization step size in view of both

repr odu’cislﬁ% IS¢ gﬁ%ﬁg%ﬁﬁﬁﬁ% tgﬁga‘VP'd'étoO{]Q&P?W‘?gdﬂf%ﬂa@ﬂa” & thecvidgm Eadeng
portion } } ﬁgasq Lok J nt error correcting
capabi | i Ie?gzéﬁggmﬁfﬂtig@gﬁﬁﬁhg@%@%ﬁ t t}gaggﬁ?%ﬁg&%{)n?ti on, s and a second
quanti zati on detarminhepoat iquantizatiodetstepi sizeg tearmmatiableatin othest @xanum
correspondin nicatiop conditions an ntrolli the error
correcti @%"@%&ﬁ%c&%@ﬁl% rg&ﬁ'\ﬁcﬁ)rﬁalc&ﬁgﬂpugg@f egWB{é%r’Q Qrmafipa, then ¢t he

second qt@nbhistior® akthe Cvdpagé itRidbughputVana m@en\%&ﬁﬁ@.&e?éﬁﬁ@éibr@a@iay
~received fromthe video receiving devi ce exceeds a predeterm ned thréshol d,

sets a qiHRandeeRds heopuantization stepssizaiqthe epding ipertidnon step size than a

quanti zation e i LLesp i t e izatl .St ep. si

det erm ned 1 n Prienioied dHoR3r g8 6 IeCHbiaith; SRR bl e bk rage
quant i zathroongspatps sised to aletdrenine thenquantization Gl sizetinuhs casé &h adlidoihe S
si gnal instrug(tajta‘g he error correction coding portion to add the error

correcti AP iectiis {Aroe, 3 guaptization: sipp sizeerresnapdinghie theeshange
aver gge ﬁ{ﬂ-ﬁéuécﬁéﬁ AP%se &%nﬁmed the threshold in a predeterm ned
0

constant perio time, sends the quantization step size determned in the
first quantizéccorin®@ntr dd gigteentn aspEthngedtte fiffteenttodaspegtorwhem e and

et L e T AR RO AR S T
which the average is obtained is variable according to whether a burst error occurs
or not.
30 As state above, according to the sixteenth aspect, decreasing the time for
obtaining the average allows determination of the quantization step size when the

motion of the object is large quickly responsive to a change in throughput, and in




t he coding portion codes the video frane with the quantization step size
sent fromthe second quantization control portion, and the error correction
codi ng portion adds the error correcting code indicated 2s by the sel ection
signal to the video data coded in the coding portion. As state above,
according to the twenty-ninth aspect,_?@gd/bad of the comuni cation
condition is determ ned on the basis of the average error rate fromthe

vi deo receiving device, and coding is performed with an increased

quant i zatheosttionsiwherdiburdt the €RORLBLER! iseftirkP il tiheh fsebblaafing the good
condition, and the so coding is performed with an error correcting code

wi t h hi gRveragsr lengaretamghe Lyalsi 1aft the weremenes mft thec bursigedora @pws

unaf f ect : 0 i p.an:conditio - [ 0 a
Phirti ot ReLepREBRSARE RSB AL Ratie ivaB TR s Sl cc
further incl udesording etponarseventdeith dizzpesed ibetheerfiftb8RthC osdpr@t,Pathiki on
and the transm ssign buffer for tenporarily storing the video data of the
vi deo®f r RFRASieHRIRed copstant peded R4 times: for salcuialing dhe pyasage throughput is not

dr oppi ngiLHeaRb i 2abi (RBecoNnt rol portion for determ ning whether to store the
video data in the tenporary buffer into the transm ssion buffer and

det er mi ni ng aAguaertiiasd abow, eresidieg ftothe sevetdeefithaaspecqdettineitte tiwser ei n
the framg_ drpppi.ng/.quanti zati.on ntrol portion, io perforns threshold
control 5 PRGNS SYerade dPoail TusehBoRBOE PerMi s ANAL IR REr ¢ o
store t hquuhfiaionaitap skl iRer HEPRIAbY dftid 8bjebﬂfsqa.fgée?otl{e%@5§&6|§' Qentitl T er

froma predeterni ned val ue when the average ‘error e recelved fromthe
vi ded?r ethg timepfecuaenes obthgsburshemdet er mi ned t hreshol d, and returning the

error rate dobeoRsfiae boSehlfh ZERERL S Netbor Rt iiibec " SRR AP80e: | o
of time, trangmitting armsvihgpicutl ipBRIdeg: control of not storing the video data

in the tenporary buffer into the transm ssion buffer if the anmount of
information of YiHeonRidorertien fon fermng anvistesr framerfrem a Pictureysioneh&ndt he

frame dr ggml{f@]aqmeeﬁagéﬁaa%.control led in the threshold control and al so

sets a qua Ion step siZze with a larger quantization step size than a
‘quantib zat i on at epdiegzportisr dfor ccadiag thbevided efparheafoemetoire the rvidde ihputpor ary
buffer and sends the quantization step size to the coding portion. As

- menti OI’]EHOEE’(B\’IE, according to the thirtieth aspect, the video coding 2s

devi ce deter%ﬁ%s\mgéik}ﬁrbdfﬁé?fﬁ%fw : | hb! | oo y
deteriorated on the basis of the av§$ggjeécgg?%%ﬁgté%doﬁaﬁﬁe%%&g the
r ecei vi ngodisgipsetionind perforns frame dropping control with a decreased

frame droppin hreshold until the ¢o ni cation conditjon settles into a
G000 conatv1 of ARt PRt portia i DRBIRETAE B At gt startizgyised
t enpeg ar sh €sdiRgni cation condition. 30 A thirty-first aspect of the present

invention is intended for a video transm ssion systemin which a video
codi ng devi ce@f gANEBURSHYN srntal apariont fforg teansmitting the video data in the

transmission buffer at a certain transmission rate;
a motion threshold storing portion for storing a motion threshold for

determining whether motion of an object is large or small; and

25 an ideal curve storing portion for storing an ideal curve with predetermined
operating points most suitable in view of visual properties as a balance between
timewise distortion due to frame dropping according o a coding rate which is a
rate of frames transmittable per unit time and spacial distortion due to a
quantization step size;

30 wherein if the amount of generated information per one frame resulting from
coding in the coding portion is larger than the motion threshold, the quantization
control portion,




-38 noving picture and a video receiving device for applying certain
processing to received video data are conmuni catably connected, wherein the
vi deo receiving device calculates an error rate of the received video data
and transmts an error signal to the video coding device if the cal cul ated
S error rate exceeds a certain threshod, and the video coding device
i ncludes, a video input portion for formng a video frane froma picture
signal and outputting the video frame, a coding portion for coding the
video frane fobtains amuahtizaticrertionphichiie apatib ioda; quaritizatismists) sipe lgbfier for
storing %he aigeo data_coded in the coding portion, a transmssjon control
dFoHe e W

porti on aner %ﬁ@”len‘éxciﬁe@wHbﬁH‘qt'ﬁntméeﬁho%§ﬁ¢s%ﬂ§ﬁnﬂﬁﬁﬁpér3tﬁp a
certai n biARsMhRhAe st b1 (RABRIEE InBHhhn g!tﬁ@%ﬁ@gdf&%dveen the coding

portion an I's transm ssi r temporari ring’the video data
of the video pragiescibdeamount b infodhatiprpgehembed aviferathe quantization step

droppi ng/ gquantization.control portion for determni et her, to store into
ther U7 ansiPe8: Bhatsse) apn i rhaantast qenpratem inBrmahan ol doe: vroa e

det er m NeReeddiny #E bfibh hreSheld A el Qartiziliciefatld, ame coded next, and 20
an error correction coding portion for adding error correcting codes wth

di f ferent err 6alculatesdbe mp aptd ifmome ghe opredisted deoowtdt of ithe tgemetategor ar y
buffer a i i n. the transm ssion buffer, wherein the frane
dr oppi ngWﬂ%ﬁﬁ%&?%ﬂ’eec@%%%ﬂissﬁgrrﬁ%r?,n%perfor ms threshold control of
lowering a fraswerehimepianguaiti2sioal skeposizésmest euftalblene Weat Rethé ovisifr e the

video data in the tenporary buffer into the transm ssion buffer froma
pr edé® er RIGREIM figen he rcal@datedi aedingerate rand &heyideal euive candsesds the

sel ecti 0gugh@Atonidleb bRl e KBAINGPdiof Yot on coding portion to add an
error correcting code wth a hi gH rror 'correcting capability, perforns
t hreshol d contheokodihgr portioni cugleshibel videe feume pivitty thd rqeahtizatidro stdpeside

pr edet er m n@d v !Hue if.not rec iYin .nhotice of the error signal in a

pr edet er APH 5‘"@3 s AyApt H"o‘i?"g‘io PP_&E’,”-and_ outputs a sel ection signal

instructing tphg @htef abové,9aasaram§t t@@h&%ﬁ%msemré#&t,t ﬁk@gﬁe TBufseRh
[ 1ty, and pe

correcting code wwth a low error correct capabi rfornms franme
. dr opps-ngaspestr dhe namauat sefogenerated t informationnicani be préddietedt ndthvisithegledat a

in the t orary buffer if._the amount of inforpation of the video data in 5
e 1 empORERR AP o danlizglih SRR Fien dostauaBRoBoYRY AV GTESEIRE of I oc
~in the thas9ealceedintd Pond i RedPcHvband RBHIEHRA AMoBhESS thedfenriiBda

| arger quantization step size than a quanti zation step size used to code

t he vi detfeimgtionsinsiastenaepusheattenthe dargg motiareef thedbiestds the quanti zation
LD e ot MBS Bk RRet BB BB SERLTEIFATBREN, T e
vi dego datentesldpdrtion, tfhethedediguiatest iadnaverage throughput in a predetermined
constant period of time and sends the average throughput to the quantization
control portion, and
when the amount of generated information per one frame resulting from
coding in the coding portion is larger than the motion threshold, the quantization
25 control portion,
obtains a quantization ratio which is a ratio of a quantization step size used
to code the video frame exceeding the motion threshold and a quantization step
size the amount of genérated information for which is to be predicted,
predicts the amount of information generated when the quantization step
30 size is changed from the amount of generated information of the video frame
exceeding the motion threshold and the guantization ratio,




As state above, according to the thirty-first aspect, since frame dropping
control is perforned with a decreased frane dropping threshold until the

comuni cation condition settles into a good condition, the frame dropping
control can be made taking the communication condition into consideration.
is . According to a thirty-second aspegg. in the thirty-first aspect, the
vi deo receiving device cal cul ates an average of the error rate cal cul ated
in a predeterm ned constant period of tine and if the cal cul ated average

error rate exceittates dheteidding hats i, theepriglidibe smoont 8f ghal gdrerated vi deo
codi ng devfj ce. ,Astggnti oned above, according to the thirty-second aspect,

the vi ded2ENglbille Fgnamissien e anddhe avaraos braughst, ansk error rate and
if th ] hol i
orror s, onat cotified 9 Calkiealn 2oRbl S A SUaBER IS el bro0REA 2" .

per f or m forepartids dpphnipeccaitulatecuceliingctatd dmd tteepdeslr yurgeocand agnds the
conmuni cati o ondition. Athirty-third aspect relates to a video
t r ansHi SQ”BHR@%WPﬁ'%ﬁoéheéog?a@eﬁp@gncodi ng device for coding and

transmi tting As¥shiished bV RBHrny ilaR ARGRerNESHEN! SRob He BRBIAYENG

certain processing to receive ta are commun y connec
wher ei n tiveughpeloanad ¢ Vdea) aleve aee ciskdubadatsrminectheoquardization stdpe sizecei ved

vi deo da t i the errqr rate to the video,cqdin evice,, and so

Uhaco: Gauhelife MBS o the OBl s Vorgeh i kRl mash sBitde hrligrid a1 oo
franme frepescdn I5é derrAimdtblakiiytheWnamgll dTahé BfoMyNS@ ihfoPdfRount.- 40 a codi ng

portion for coding the video frame fornmed in the video input portion, a

t randfi ssi on KHGEPELNg die & dwenlipth haspeetedn diitea ninrteenthn aspectc odhery ther ti on,
t i ) S ) G g
Fr anam s S2ns st ddttrol Hdr, ceftuateRTHE blbihe Bfollbfis 385 B, bV,

di sposed wiidiwhenatdrage idlobiginzer it ivaniabledaddoeding o Whetiséom btst ketor becurs

tenporaril}q ftori ng the video data of the video frame coded in the coding
portion, ®A"Pl-ame droppi ng/ quanti zati on control portion for determ ning

whet her to i 0agt Qags 566@/@&%5%51@]@%%!?&%@” PPN, epréséing%g Hlk for |

transm ssi on buffer and deter ng a quan Sl z or a video
f r amgs coobthiniagtthe aaverage alloves theodetecminationanfithg quantizatiorf stepasizié mdeer r or

correcti codes with different error.correcti capahilities to the, video
datain M RRlRBGPLG ShiertlsTaier L4 ShickY feroondite R Ghasce Bribiruaing
buffer, ianduhensicBndifien widre bﬂfrﬁﬁ%;@%’n‘ﬁ@'@kb&@sbﬂmgqﬂﬁttﬁﬁ% oQ@LWh?I‘v the -
performs threshold control of lowering a frame dropping threshold for

det er ni niaMgragieeishebtaineds fanger ithan thé eycleant he ocourréndd of théeduvstdemonsat a i n
the te f redet ermn |l ue. when the error rate.exceeds
 or oot AN f dternbafoR d1IRE H Eileaton Set Sh T KGRE HHRR! ol ME The

err orpzobamtrepairs.on codi ng portion to add the error correcting code with a
hi gh error correctjng capabi Iit%/, perforns threshold control of returning
Yt

the frame drof\SFREINGr &3hal dWeptrist paeerater i nbe \ineleeienasprCterter rate
oo oo o REIE R EASUR BORMST U Mkt h SRR AR e
correct i @ssdbdn¥POpuséd.on to add the error correcting code with a | ow error
correcting CaB\%bHeain bhed néjbove, according to the twenty-first aspect, the time for
25  obtaining the average of 300 msec or longer permits determination of quantization
step size for the case in which the motion of the object is large which do not go
unstable even with occurrence of a burst error.
A twenty-second aspect of the present invention is directed to a video
transmission system in which a video coding device for coding and transmitting a
30 moving picture and a video receiving device for applying certain processing to

received video data are connected so that they can communicate,




perforns frame dropping control of not storing the video data in the
tenporary buffer into the transm ssion buffer if the anmount of information
of the video data in the tenporary buffer is |larger than the frame dropping
threshold so controlled in the threshold control and al so sets a

quanti zation step size with a larger gp@ptization step size than a

quanti zation step size used to code the video -41 frane stored in the
tenporary buffer and sends the quantization step size to the coding
portion, and whereinrthe ides esddiving eletidegcdlolibicdnameadr rhe 6 therregeivedct i ng
code i ndi (f:{%te&aby t he F:el ection signal to the video data coded in the

codi ng pdHEofatasang ifdhgicalcilaied ereiciataiaxgeeds areertaim tagpshealds franspélst . t he
vi deo codj i i t conmruni cation condition is

good/ det ?P{%}Fﬂf\s\e{wﬁgmeg{ﬂggg%?d}g@e@%gé%ré}@r rate fromthe video receiving
devi ce, and f thargiddoamogimpdeves noludes, performed with a decreased frane
dropping threshal,d until the co ni.cation condition settles into, goad
condi tion, whPcHOIBRIAPYLSPPHIQRLOR ImMING R ¥isieor BaMeaikpMga i RICIUFR: SIBRhARACat | on
condi ti oputiitthdfHeOHBbo frAREOr ding to a thirty-fourth aspect, in the
thirty-third aspect, the video coding device further includes an average
error rate cal@caddingnpgomiont fosncdding dhk cvidati ingmenfcamedaine tlee nidea anmutwhi ch
is an aver of the error rate received fromthe video receiving device in
a predet Pﬁ?ﬁ’ed constant period of tine, is wherein the frane

dr oppi ng/ quaniitrisnsissieaiufiel f&@t@ﬂir@thd@ﬁﬂé@aaﬁ EAURPIAGhE cBalNg $irtioh,

| owering a frame dropping threshold Tor determ ning whether to store the

vi ded®dat a i n@t H@nsMigsipor eeRirabupedion; e tiansmiitiags e svideo bidtaein fthem a

pr edet er g : error_rate exceeds a predeterm ned

t hr eshol ?aﬁgﬁ]%ﬁlgtﬁ%%a} %gﬁ%ﬁ%ﬁ’%&'ﬁ{éﬁ@tﬁmructi ng the zo error
correction codi rigstpayuantination acshtesd @ortion cfor r défarmihicgda whddt auhalgh error
correcting ¢ bility,. performs éhreshold contral of returning the frane

dr oppi ngqgﬁP@l%%@lnth?%st N yiew ef Beth isesoduaibiityiof metionang Yigeo&uab. r at e

- does not exce ; ] h \ 4 I ne Lant
~period of ti rrgi;I éaﬁgr ggﬁgﬁ%cg{ gb g@?’efg?ft@ﬁ ‘?srd%c!dg?nnile?{oﬁs rrﬁ%:%ﬁgéh%nﬁtﬁor
corr égt i diffesenti ergopeonéatingtcapabidities te the videordata tcodgd dodhee wodinggpdribion,er r or
correcti ng capability, and perfornms frame dropping control of not storing
the vi de8 gata in the tenporary buffer into the transm ssion buffer if the
amount of i nf ar&addnen i id {cPIRRRAET 41 IS rger
than the frane droppi ﬁ??tﬁﬁgﬁoﬁﬁ%%ﬁ?ﬂwgﬁ in tﬁ%%’ﬁ?ééﬂ%&ftgn&tﬁ r ol
and al sos&et soregoandingatte ogosaynicatian weanditionsarayel cprtrollingt then ertap si ze

the t empboarytat oS BRI AGORRD Gk BBbRBRl slep size to ihe coding

porthken, and Wwhersnithe seosrdguastizatiof doatdPpoition, adds the error correcting
code indicated by the selection signal to the video data coded in the
codi ng porti oWheg receiting die ovesigaat fiom he rdden deeeivingy devige: Betss pect

an 2yer aFaizdibh, 65 e G o BRI B 0600 LEESLYA MRS GRS = 0

and good e comuni c fon I's erm ne St's of

t he cal ceizetcadresponding terthe quantizatiohhstep Sizandetdmippt g treofitst gLantizatienf or med

w th a decreased frane, droppi threshald uyntil the comupication condition

settles Pﬂ%&ap%'ea %%ﬁepﬂgﬁ,ﬂgiw 28 Otae#ﬁﬁ)t%zq ﬁ%ﬁee&%ﬁw RPTHIhENEl ¢t o

be done batputd aldife ARMIGhSITHEROCHR ! P8 ESHEHRANSIHSS Porith toadd

t hi rty-fif{tﬁh aspect is dlgfecte_d toa vi d’go transm@oﬁé?ystemin whi'ch a

vi deo co@lrRgCerEectng cade wishianjghedrorcamssting capakilitypandg picture and a

g;f'goa[ gcflsv'cgﬁ;g‘]ﬁr}éggﬁir{goﬁgﬁﬁgﬁféegg 158 A LG8 S5 ndad@rniped dSdiantdeO
period of time, sends the quantization step size determined in the first quantization

control portion unchanged to the coding portion and outputs a selection signal
30 instructing the error correction coding portion to add an error correcting code with

a low error correcting capability,




wherein the video receiving device obtains an error rate of the received

vi deo data, cal culates an average of the error rate obtained in a
predet erm ned constant period of time and transmts the cal cul ated average
error rate to the video coding device, and 20 the video codi ng device

i ncl udes, a video input portion for fogging a video frame froma picture
signal and outputting the video frane, a coding portion for coding the

video frame forned in the video input portion, 25 a transm ssion buffer for
storing the vithizcodingaporidadcadest the videbnigamer wittoihe ajuanénatiors stepnsigent r ol
ortion for transmtting the.video data in the transm ssion buffer at a
Eertain ?PQH&WW&B?&WCP@?8938“¥@WB6FHFVﬁBBﬁF@Faﬂﬂsposed bet ween the coding

portion and t g biraReahasid cbihhHorligh duBERAE Aior ofbling Gpb8hatbalen data

of the video franme coded so in t codi ng portion,
dr oppi ngbyub@selestion signahta thie yidee deta ¢adeddietthe wodinggpotienher to store the

i deo_data in,the t buffer intq th i ssi on_buf d .
Geterfini ng AASUARPTIRY GROuepobrainG dp' 1o, MERYSeaRed canpbtst nendngaa an
error Comnigis With AP HoEaR GiaMiAaBbn ai8h "L LA the YInPlhRELiIEA EBRditohh S

different error correcti ng__capabl lities to the video data in the tenporary
buf f er afftiesdriong gord ceadiionanchihe: eedisgis Biagie With Borerratarsdting eeder ane

dr oppi ng A ' . 0N, e erage error, rate exceeds
a pr edet SMAISTRREE cEREOHS BBRRIR T Boor Baf¥Rhf B Histlvifge S ane
dr oppi ng codingshith & quantidatien step sigemiinea lbfl%ei quaht¥atioh ey istRoaitRba 1N
the tenporary buffer into the transm ssion butfer froma predeterm ned

val ud? afHOHROBRCENgG cade-withoR higlyRiron ratrecting aapabilityeinr spite &f ra@oodn

cCapabi | | Cy AL AICTE COPRNRES o KoV ERel QuRE edthallidie o oS uff B req ™

t hr eshol duastization giep dzedravinged sauikduearttization stbpodizé and arperrdrocarsedtingeshol d

control qof ,returni the franme dropping .threshold to the, predeterm ned

val ue, aﬁad%u‘?’ r&t%qgwsgrrggtqqupc%ng gapgolﬁty In spite of a Ead communication
condition. Accordingly, coding control can be made in correspondence with the

15 communication condition.

According to a twenty-third aspect, in the twenty-second aspect, the video
receiving device calculates an average of the error rate calculated in a
predetermined constant period of time and if the calculated average error rate
exceeds a certain threshold, sends the error signal fo the video coding device.

20 As state above, according to the twenty-third aspect, the video receiving
device calculates an average of the error rate, and when the average error rate
exceeds the predetermined threshold, it transmits an error signal to the video
coding device so that the coding control unaffected by temporary good/bad
communication condition can be made in the video coding device.

25 According to a twenty-fourth aspect, in the twenty second or twenty-third
aspect, the video coding device further includes,

a temporary buffer disposed between the coding portion and the
transmission buffer for temporarily storing the video data of the video frame coded
in the coding portion, and

30 a frame dropping/quantization control portion for determining whether to
store the video data in the temporary buffer into the transmission buffer and

determining a quantization step size for a video frame coded next,




signal instructing the error correction coding portion to add an error
correcting code with a low error correcting capability, and when the anopunt
of information of the video data in the tenporary buffer is 20 | arger than
the frame dropping threshold controlled in the threshold control, perforns
frame dropping control of not storing 3he video data in the tenporary
buffer into the transm ssion buffer, and also sets a quantization step size
with a larger quantization step size than a quantization step size used to
code the vi dewhereimdhe frenwidioppingéquantizatian gobudlf ortiamd sends t he

ti ti I t 2 i ti d, the ti
dodi ng” por 1 oReARHE® (Reeiaid ekl &, Mgt e Rraa aireabBg INtesSaHeEE! on
si gnal t detdiminihgeRhemien 1608k ithet Vil OMAAYINPBd itepolfy dasfr es! tABove,

accordi n? to the thirty-fifth aspect, the video coding device determ nes
whet her {rREsEdsHIRMPEEET HRME EnBl migeq oo wheadreseMing the epmsisigndl t he

cont 1o fonbind 8o OB S L RN R BB teR BB TR e
- 44 commima grédeterminrdi donstart gleribdofitiite) ratgnng themdinié aroppiy Hresiesldi t s

frame dr ing control unaffected by tenporary conmunication condition. A
t hi rty-s?‘gﬁ'ﬁ %@H@Eﬁrw@ed YaleRd@ f or " a video transmission systemin which a

video codi ng #_%lecﬁnfaaﬁt Bf%fﬂﬂnét{ilﬁh LF RS Viddd A3t i ’igmpbf’éﬁgr&f?é?gsa.
video s receiving device for applyling cértain processing to received video
dat a ar elargendbardhsuframeharoppiey thaesholdmeoritcdied, inwvties ehreshiofd \dotarol,

receiyvin evi ce counts the n er of bits of, data correctly received in a
p_redé?erﬂleﬁ%f’%ﬁ’ﬂmeaﬂ'@opam %‘L{ not f%_sfgﬁ%?hwﬂgﬂi fhinecismrasan s of
bits to e tHé dRmshSLioN Hifer Cand 3G "sé’tsté‘%luéhﬂféliﬁpgﬂe?%igé‘Wiﬁ?a' lafjéﬂde& a
video input portion for formng a video frame froma picture signal” and

out put t i AYantivatipndiep rizenthana gudntizptioor step sizeouserbtt ngde ke vidéedrameane

Vi deo dap B Ly erbB8 e BORE! BB eBr® e SRRP S 9P o e BhEhan ror
det er m npogiod. quanti zati on step size corresponding to conmuni cation -

conditions, and a transm ssion control portion for transmtting the video
datalin the tA&n§Hted; APuT PEFOrdinga te etheaitwentyaliourhs espect; siacaritame

P e . ) ; e ot
Fhe" quan PR BRI T REoRAeh S Aifocitaltd k! HBPoIBIBISSRR: PRI B8, < Pon,
cal cul at esmanravationgeortditicn gbiies into s good doaditiope theflanfe dioppirncofteolbasi s

of the bitn BaThsde kg e communication candnion ints conardaration > ' ©™
A twenty-fifth aspect of the present invention is directed to a video
20 transmission system in which a video coding device for coding and transmitting a
moving picture and a video receiving device for applying certain processing to
received video data are connected so that they can communicate,
wherein the video receiving device calculates an error rate of the received
video data and transmits the error rate to the video coding device, and
25 the video coding device includes,
a video input portion for forming a video frame from a picture signal and
outputting the video frame,
a coding portion for coding the video frame formed in the video input
portion,
30 a transmission buffer for storing the video data coded in the coding portion,
a transmission control portion for transmitting the video data in the
transmission buffer at a certain transmission rate,




calculates a coding rate on the basis of the cal cul ated average throughput
zs and the anount of generated information per one franme resulting from
coding in the coding portion, and determ nes a quantization step size nost
suitable in view of visual properties corresponding to the cal cul ated
coding rate and sends the quantizatiomstep size to the coding portion. 30
As state above, according to the thirty-sixth aspect, as the video coding
devi ce side can know the nunber of bits correctly transmtted to the video
recei ving deviacdirsin quastinatiant cqrstrol ogostiort | o€, datedminig@t hoMmEANEHRAbIBDSt
suitable for, -45 the throughput between the two devices can be nmade even
with a pRURalzatipnsitep siedniviaw shbpitepreduaibiityraf anetion and widge siuelityon t he
conmruni cat i on ghi 3 VI CES. rdi 1 hi - ent h
aspect, in thght ﬁﬁ)ﬂ%{&ﬁ?%ﬁ g@%@ t?gﬁ%lgnﬁ? haed%stﬁ%t?gh{}?czgearfﬁcglﬂbc%({rﬁéréoﬁ'ﬁ%orti on

cal cul at ddferbet ever egeedtingaapapilities td¢hé videowsts colded hn the coading agetidrs
obt ai ned ia vari abl e according to the variation of the bit nunber received
from the®fansni ssion control neans. As stated above, accor di ng to the

thirty-seventh gsipef q%%rﬁtiztatﬂﬁntéifﬁlicﬁ YorH %fﬂ%rhﬂﬁn@‘rﬁﬁggﬁtiiaﬁioﬁhﬁé ened,

the quantization contr can qui y respond to 10 a I'n throughput.
I n the c6iZ€i tqosiesphadiagbde scompmenieatiar scaraditions i dnd heorttralling ctheol@rairni ng

t he aver i Jonger than the cycle of the occurrence of the burst
errors, ?ﬁﬁeé@iﬁqgﬁlp’g "LLRTTS 'n8§9¥IR‘:é8B'°5fa$_BI e even with the burst
errors. Accor dhegeih@h@ sbbbid YushteftibnaoR®Re| portibnt he thirty-sixth aspect,
t he predeterm ned constant period of tinme for calcul ating the average

t hr odghput i sifnlite iesrareEet Frpeihvaol fiese ctheAvideenrecsivig adeviee exaseddi ag t o

t he thir{ysei . i ng tai.nin he aver to 300
nmsec or Pﬁendgéég#ﬁté'@??nﬁﬁgeg&‘S%’f\fs }e;%? i %élﬁ'@g%klgﬁlsft%is%% @gﬂr?o?aréﬁleﬁﬁgﬁté%%gneven
wi t h occetepesize thdn a duansization step sizd Bbrrbypdidind) tateqlantizatbh etdedizEo a

vi deo tran m sséfgn t,ilysft emin which a zo video codi ng device for_ coding and
transmit Pﬁi‘gw Iy 175 TEslquaniization gootrakrertie @nd; sandsdbe cwantizatigspsterng
certain o ' AV ' t ; e E can
conmint care. Cany ol BBRIoNE bnfl SERAS o SBIEER GRAChsREch T ing bri Y
of dafa correelinr ycodangeipaelibn o aagd dllet erroi redrectingt code weth @d high térree,

cal cul ates_an.2s av r.%?e t hroughput fromthe counted bit nunber and
transmtgo?ﬁ%’%ﬁ?%@é" H¥lighput to the video coding device, and the video
codi ng devi ceifitng ldiff FatedddeSIRGE &Xddd %rth}'%’hoflcffn ngj’rﬁgé‘t%rrﬁin\é'g%sftélﬁ”?
froma picture signal and outputting the video frane, 30 a coding portion
for codi RENeHhef imgesendsithe quantization steresizedieterirmiped iptha firshguantization

L6 quanro b A B oo R BB R GUtP Ui h PSRBT o1 e
corr espoimdtrogtit® trpEmonteréttih €8dAg Podtith toPadd hd BABP BbSLIY 660 Wath

portion for transmtting the video data in the transm ssion buffer at a
certain BrANSHAsoFecting sapaki!yut put ting the average 5 throughput received

fromthe videghd g68iY' PEHIGA dotds! the' 18ed Yriths ARl We HUhGiZAtidH Sldp Bize
sent from the second quantization control portion, and -

the error correction coding portion adds the error correcting code indicated

25 by the selection signal to the video data coded in the coding portion.

As mentioned above, according to the twenty-fifth aspect, it is determined
whether the communication condition is good or bad according to the error rate
from the video receiving device and coding is performed with an increased
quantization step size until the communication condition settles into a good

30 condition, and the coding is made with an error correcting code with higher error
correcting capability, which permits coding control to be done corresponding to the
communication condition.




wherein the quantization control portion, calculates a coding rate on the
basis of the average throughput received fromthe transm ssion control
portion and the anmount of generated information per 10 one frane resulting
fromcoding in the coding portion, and determ nes a quantization step size
nost suitable in view of visual propergges corresponding to the cal cul at ed
coding rate and sends the quantization step size to the coding portion. As
stated above, according to the thirty-ninth aspect, the video receiving 15
devi ce cal cul #oesrdihg ta\e hagetytdixthugdnset, ihribe thentpdifthesspeict, bihessanpndect | y
received in constant perjod of time and transmts it to the video coding
devi ce. ﬁﬁléf'g?@f%‘, CQR?@‘I PR a plurality of transnission |ines having
different thr O j | lng: et j ces,
t he quanti zat ;&g@(‘%ﬁ?ro a{rlr%?lg%sui tab%@%#c g@etﬂﬁgekvﬁgofﬁgﬁgakhﬁg%&mggﬁQYW t wo
devi ces danidean mapredefdminddconstant peximelcof tise,di rected to a vi deo

g L e e
to recei veguantiRfionadtap &g wwna@?aﬂamﬁ&we@d?igartﬁaﬁ% R Enfatidh ©

relay stations, wherein when detecting an error o e received data, the
vi deo reStapisip Zormgsper@ngaice theauquandiizaion ateprsing sidterminedwise theadirstcent

occur r encbefisdiort BOUABoBR8, i Sphed dhe i RBIRANGH 'sTork SR Boding, o
the vi degoetut agd datputea safuttibhsighal asstarRtdhg thélerbe eofreeioti@sding pBHBHO

i nput portiaon for formng a video frame froma picture signal and so
out pdft i #2dHdhe pres cerrasiing sodawith @ hightwosecting capability, 8Aé vi deo frane

formed in the;a j rLd.0 = r 1.S54-00 : byf for. st,oring
t he vi deo dat gvﬂcﬁ'g?ebg r?ﬁéj{eﬁ@i)cr%ﬂ i%espg?ﬁgﬁ%ehatﬂg ﬁﬁ}s%ﬂgﬁd;h ?Zﬁargﬁ%tgpr@g% r ol
portion fconsthat @enipdiofgtirnegeemds it igoantzationsstee sips tdaterniabd dén ithe \firstw of
both reproducihbilit f nmotjon and video quality, a second quantization
control ﬂaﬁﬂﬁ%%'%ﬁ%aﬁﬂhp& 1o ging Ugﬁ_giti)atﬂi‘%ncé@&) @@r?en_sa'a@c%tavt%gato
comuni cabieRfiof 8ighdll RREucHY the IrATISEAREiRA Ewbgq%orﬂeﬁttboﬂdé Qhe error
transmtting the Video datan the transm ssion ffer at a certain
‘trandfi ssporcting epdemithehiow arrcpoonedtingtdapabdity.or occurs bet ween adj acent
one of the rel S i.pns and the video coding. device, making automatic
retransm ssi oﬁ‘%\éﬁtﬁgﬁﬁgﬂﬁ% AU for &eaﬁ"eﬁ%%?’%ﬁ a_gﬁﬁbtl(?n( AUCTAGGe di ng
devi ce, andrwaRNMrémMehbnAdSITesEidAg GRAVIde0k daflaten ihitRehMddBKkS&Sing device
retransm ssion, or when it receives the retransm ssion occurrence

i nf or mat B0A it IofAtteR@inadiwbether dheiapnaeticetion senditiog isrgasd ombad et then

i ndi cati h o] r 1 sshon Qg th aptization
control %%I’Stsl §E?ﬁ%dr@ﬂ%%fj hévéljé 8@*@32%1{&} z:fln%oﬁa‘g'ght &o'ﬁgg@?ﬁ?@ﬁwm EMhen

r eceizvi nindreasetquaatizdtidrhetey size unfiotheacommuntieaticrheohdribRNEStieSIneoNt r ol
portion, sets a quanti éahi on step size with a |larger quantization step size
than a qS2RHicLRCHON, 8nddhe;cnding is Badsnwith g rremecrireting sede withdiighersi ze
determn i of Nt I ; : i e :

quant | 2t oh SOpEeing Eabati WhidH p@finEsbhain el BFoaRRre iesdBding 1 ne
noti ce oto theecemmamidativoraomditoon. f rom t he transmi ssion control portion over
a predeterm ned copstant period of tine, sends fhe quantiization step size
Geber i ned | nACRATG & afHERbrSareniR SSBRET OF (o Mo B ERGEY e v

codi Bg peblingdevidediurifer iRflides, portion codes a video frame coded next wth
the quantization 25 step size sent fromthe second quantization control

porlt i onl. As sPattempepaive, budles odispeged o behﬁeerbrghee_tdﬁocﬁsgegbrﬁr?mear:jd htheed_ar e
ebi oo angtefis< S BEMERLMnkbRily MEMGRe Yike Tl e Giedl on

control wmthe @mjhgpbhmn, Br t hey nake retransm ssion control w th adjacent

ones of relay s}atlons, t he L ) .
a frame dropping/quantization control portion for determining whether to

30 store the video data in the temporary buffer into the transmission buffer and
determining a quantization step size for a video frame coded next,

wherein the frame dropping/quantization control portion,




so delay tinme can be reduced so that a noving picture with snooth novenent
can be displayed on the receiving side even if retransm ssion is nade on

ei ther side and the comuni cation condition deteriorates. -48 Accordi ng
to a forty-first aspect, in the fortieth aspect, the video codi ng device
‘further includes, a tenporary buffer .3gsposed between the coding portion
and the transm ssion buffer for tenporarily storing the video data of the
video frame coded 5 in the coding portion, and a frane

dr oppi ng/ quanpedatms ntheeshiold | cqmbral | afin Idveerinde tae frainme rdroppiagh #rreslowldt fore i nt o

the transnj ssi.an buffer the videp data in the tenporary buffer and
det er m nidf?r. rQ'WUSnWL?’E‘ﬁ&H §tl°é% tg?z‘é'df’%rd%avi”dg't?n}%‘?@ﬁ@}/%ééﬁ‘?bﬂ? tWﬁer_ei n
the trang@hsmiior Yifep! frdfr A1 lRdeeHIndd & af1d Wh rgfug‘g a%ﬁigrgﬁb 1dreitgati ng

t he occurrence of_ the retransm ssion further to t
dr oppi ngktglestaied anitbe senondofuantization, cantob! tpoetion axecdds @pipnedatemninedat i on

control portian, rforns threshold control of lowerin rame dr i ng

t hr eshol @‘fﬁﬁsb&gef‘ﬁﬁ?ﬁ\f 'BQV%HESW&PG%OEQ'BQ gh'ieﬁéokgi t&et@ed%fae{eﬁmfrﬁép‘(éﬁ%or ary
buf fer i ahentthe hveragansforseit® sl A6 exdedd hePRESHEA ThNE predetEeninkgn
receiving notice of the error information fromthe transm ssion control

porti on, Canstarheeriorbef irveedNd ng the notice of the error information from

e st ur i RanefS 8 e Ak LR FoRkE b RRE BPouLRE: AR JaPLe.

and 20 pesrhporasy huffer ittoappi transrissionl buffernipthe aaidund dftiaformaeen dsdttaei n t he

terrporarz,@ggffer into the transm ssion buffer if the ampunt of infornmation
)

of th® v datealn Fhe_c HRmperasy ufier darlatger ithan dhg rampagropRing Hugehalfoppi ng
t hreshol @oﬁf?&LécPlri b HrebhGId SRR Un ?I@Btge% aaﬂﬂaﬁﬂizsa?ioﬁeétépasi?é’w ati.on
step size with a |arger quantization step size t'han a quantlzation step

si ze usethrger quaidization \steie siz25than earguantiratidni step sizet esgabteacydd tHd eideand

sends th uantizatign step sSiz t he codi ortion. As, explained above,
accor di ng'aﬁl? ?{‘Pée&('ﬂ &'}F ?‘?’PEW%%@@‘%{ aQErﬁ%‘dﬁ&gF‘r&%'ﬁﬁf'% Sé%gﬂzﬁltoitgerrade
with a desgdipasRetibs.ame dropping threshold until the comunication condition

settles into a good condition, franme dropping control can 30 be nade taking
~ the édmmuni cafNsoneotionied abave,naecaading datthe Aweohi-yewantb raspash cut avéraghe

. present | ni. | i i1 to a videq transm ssjon,systemin which a
D oo col M BBl S R 35 ool it i BRIt 3R ER AdlsMBnedLre
and a vi deethierahe \Corgmaeicaticn tondigonliygoed 6ebhdion tAeRESHMNBetldlsedVed

vi deo data are connected_such that they can make comuni cati on, wherein the

vi deo r eBUPRAGRgEURN 2le- cdfiRfsCatiad manbiet i Peppisediwidaten desraesed| fjamecei ved
et SFRUTID SERRORL A S Aol BoREfot AHGEL o e
i ncl maleswhich permits coding control to be done with the communication condition taken
into account.
According to a twenty-eighth aspect, in the twenty-fifth aspect, the video
coding device further includes,
a temporary buffer disposed between the coding portion and the
25  transmission buffer for temporarily storing the video data of the video frame coded
in the coding portion, and
a frame dropping/quantization contro! portion for determining whether to
store the video data in the temporary buffer into the transmission buffer and
determining a quantization step size for a video frame coded next,
30 wherein the frame dropping/quantization control portion,
' performs threshold control of lowering a frame dropping threshold for

determining whether to store the video data in the temporary buffer into the




a video input portion for formng a video frane froma picture signal and
outputting the video franme, a coding portion for coding the video frane
formed in the video input 10 portion, a transm ssion buffer for storing the
vi deo data of the video frame coded in the coding portion, a tenporary
buffer di sposed between the coding porggson and the transm ssion buffer for
tenporarily storing the video data of the video frame coded i5 in the
codi ng portion, a franme dropping/quantization control portion for

det er mi nitiagswiissidre buffer fremoa eredetermnitded \dhiawhentthe drempateaarecevetiffesmi nt o

the t 1 SSj buf f d det i tzati t ize f
che {renam ceLen Bl Nt Sl o o Sucnll gl o0 step Slee e
the vi degrafiad ardppird®iréshdld 39 eha o d%ﬂelﬁ‘n;ﬁﬁéé Waftle WheR rtﬁ%"eﬁo? rr&@?dﬂ%%#&n rate

and cal cul ating an "average throughput omthe bit nunber receive romthe
vi deo r e€¥C&eGhthedibvesi|d Wha peddetetminedaonstinb ppriog ofjtienat, andt i on cont rol

portion, calcuyl he appunt of inforpation transmttable in a maxi num
per mi 25! bl e d§F§§Ffﬁ§ﬁ{g%gﬁ'ﬁ?glr@ag?rgrquog?qﬁtga%%@@ﬁg afal] WﬁﬂPB@Pfﬁ‘rgsi bl e
2s del ay puffgrintd the tranevRisREELIRSIOR P HnouADEf RESHITR & RERidEPRRENE
control of not stori n%@I nto the transm ssion buffer the video data in the

t enpor ar Y igneerary bufier isnergrr iban; thedrame idsapring ttheeshioltk coirelied isttbeed i n

the tenp LAl t info tion transmttable
1 the marBaloB-orfol afg A6iShts 4 MlehRZaRIHED die WS TBber Buph @AY f ey
size w t Btep siae dieain quprintizatioroBie} sipe Hised tb adeahgWaido Frafreostofddeid thbze
used to fode the video franme stored jn the tenporary buffer and sends the

quant'? z at§BROEE puber,and sendthetianiizatien stap size tatliencoding PPEI®Y above,
according to BE5RR RS DR t I I vica.si can
know t he nunbg? Qgéﬁﬂli)%égs corré(‘?te ?y trgatncgl?]ﬁettpgglq gﬁﬁ Hgggéé&gbtﬂrsedggﬂﬁ\'@hg&devi ce
in a contheasomprunicationf ist determinest insthiet videe dodame ddvioppmthe basisadf theki ng

t he throughput, hetween the two devices into -account can be pade even 5 when
a pl ural £ Gited M THT YidPg oo Iog device oA BR AremriBAGRBLIPLS AT IMEH  t he
comuni c@ithoB bédieabed Wedtfiet depbiy UHESAER uARCH B rhEniBalid tbnbiftbhd
aspect, in the forty-second aspect, the frane dropping/quantization control
port ildn, selieshdnto cal 8aPdAt eondiiony ewhiph deerayitst | cadiog chetrblasiakingf the

aver age. of.. th . gener inf.ormation of the video frane
‘transmt ?g@%mgét@tonn%n;aﬁﬁbﬁfq g‘éﬁgge'ﬁt'%‘ and the average throughput, and -
uses the cal cAl awefihanigtaggspedtanft tHee mresbite iventBNM reRitas SiJ bh evidabay
time. As_nentioned above, according to the forty-third aspect; an average
del ay i strapgission sydamaineyhichanvides codingdevisadancodingtans anemittingla

i nfor mat bRy pidi§re and a video receiving device for applying certain processing to

20 received video data are connected so that they can communicate,
wherein the video coding device obtains an error rate of the received video
data, calculates an average of the error rate obtained in a predetermined constant
period of time, and transmits the calculated average error rate to the video coding
device,
25 the video coding device includes,
a video input portion for forming a video frame from a picture signal and
outputting the video frame,
a coding portion for coding the video frame formed in the video input
portion,
30 a transmission buffer for storing the video data coded in the coding portion,
a transmission control portion for transmitting the video data in the

transmission buffer at a certain transmission rate,




video franme transmtted in a constant period of tine and the average

t hroughput, and the anmpbunt of information transmttable in the average
delay tine is also calculated, and then the cal cul ated anount of the
information is used as the threshold for frame dropping control. This

all ows frame dropping control 20 corresponding to the noving video
characteristics and the conmuni cation condition. According to a
forty-fourth aspect, in the forty-second aspect, when the transn ssion
control porti an festl cuiaatizatiarhecentel agertidm doghgetermirtieg t &8 menast e suitdtile h
average i s _optained is.variable_according tq. variatjon of the transm ssion
e conti AaBtHTIDateh Fizg byt B eIy B sattioPranc Yo aurlic y- f ourt h
aspect, decr eani &igort BSrrbéfBh fceaingbbameh%rt irfg%rr@ﬂec&}é Mg 5({]0%'§ewﬂ oppi ng
control quickly responsive to a Change in throughput, and inh the condition
wher e bugdéteregtperrerreurastiogaapabilities itothe Wdeoidata todedlin Hiencoding lpertiorgr age
Iongeg tgﬁg the cycle of the occurrence of the so burst errors allows frane
dr oppi ng ntrol to keep stable even with burst errors. -51 According to
a forty-fifthaasaemld qidntizatiohQdntros @Rpich ?&pééﬁermlr'm%l@ adﬁﬁtﬁdﬁbﬁeﬂe?
constant period of time for calculating the average throughput is not |ess
t han 300 SHBe COMRSPABAND o i@ d carvicalicor epnditians tans f eantsplling ttheagpwst . t he

time for - gl i -\ f Q er allows frame

dr oppi ngcéggﬁ%' &vﬂﬁ%ﬁ’gﬁbﬁ‘sg%‘gﬁ&&@ taﬁi%ggé%%gvég#r&ng%n a burst error. A
forty-sixth asyheesinitise decared qdantizationicdeérol peien] ssi on systemin which a
vi deo codi ng device for coding and transmtting a noving picture and a

vi ded?r ecei vi Hg"eﬂeﬁlecé“’fa@gea 1oy ide deceiyer ipo e videq Jeclviigy 88VigRdeo
data are ; C ”HH&?H : r&i e v

receivi ng%%%ﬁé%ﬁ%%ei@rﬁéﬁ%ﬁ%@?l%% Iébslct% S0 t@%'gnc%gﬁeﬁ?y 'drFlegel?&geg in a
pr edet er guaetizationststep gize i thdnofa tquantizatidre dtap esizan cawespodingr tughput

f th 1t ed bit b d.t asmits.,. t th hpyt to th
i Geo. colimytaRipnceteritre: doliinsd ke it R oheRalebition antico
i nput poEEh@S tﬁ@_rqéjfggfi?éﬂtm atef @&g_ {0 & chHPIY Boioh! HRE cuitstd! a @Rfbction

outputting the vide rame, a coding portion for coding the video frane
formdd i BlONRE IRstasEng rthaterpar evesticro cading sprtips dpoadd die errar osorgaadingng t he

vi deo da : Vi f . in fhe coding portion, a tenporary
buffer dlk’g%%&vé h%rémegﬁortc{%’?%gﬁgg%gﬁ%\h%3ﬁdand the transm ssion buffer for
tenporarily sibiennghé haverageo elidrargte tdeesVindeoekdatite hedestesRoldhen cadi ng
portion, 2s a frame droppi ng/ quanti zation control portion for determ ning
whet her PEASIRIRINGd GOPHaNt r perod saf dingursandst Hae v ayaBtization isiep heize:

t enpor ar : e t I i i frame
coded neg?{,&l% daﬁp ﬁgggé%eidsngggg%ﬁ? ?Wpdgﬁ-ﬁﬁs %ﬁﬂ?@éﬁ%d:iﬁ?ﬁ‘let 9 ngd/ t"g@B\r}i deo
dat a20 n &hé cutputs @ ssectionsighalrinatructingethe arrortcoarstios $oding pdréioats add

out put ti t he average so, t hroughput received fromjihe video receiving
devi ce tﬂ%tﬂréo? ?‘%{'ﬁ%:%ggcﬁ?&eﬁﬁ'ﬂhﬁgﬂ iezaricgﬁregﬁlp,g FaPabidts i on, wherein the

f rane dr oppi NEHeNBaMhpZFOriBA CRids! Bl PAES fPAme with the quantization step size
sent from the second quantization control portion, and

the error correction coding portion adds the error correcting code indicated
25 by the selection signal to the video data coded in the coding portion.

As state above, according to the twenty-ninth aspect, good/bad of the
communication condition is determined on the basis of the average error rate from
the video receiving device, and coding is performed with an increased quantization
step size until the communication condition settles into good condition, and the

30 coding is performed with an error correcting code with high error correcting
capability, which permits coding control unaffected by temporary communication
condition,




-52 cal cul ates an anount of the information transmttable in a maxi nrum
perm ssible delay tinme on the basis of a predeterm ned nmaxi mum perm ssi bl e
delay tinme and the average throughput, and perforns frame dropping control
not to store the video data in the tenporary s buffer into the transm ssion
buffer if the amount of information of3The video frame stored in the
tenporary buffer is larger than the anmount of information transmttable in
t he maxi mum pernmissible delay tinme and al so sets a quantization step size
wi th a | ar ger Apsarding & iadhirtietbpaspect intibe teeglyaminitzaspen, theeidad zedinged t o

code the i tored in the tenporary buffer and sends the
quantizatd?ég%%ﬁghéggﬁc@id%@to the coding portion. As stated above, according

to the forty-si xempas@ecibuffdhe dispdeed " eeaidemItHeVisding apsHioAt asnd Nde
average throughput fromthe nunber of bits correctly transmtted in a

const ant Uig@sissien buffarfos femppeaiityrbiosingtthe yideredatadfdhe witleogframseicoded

Theretor Ve L.upality of transm ssion |lines having different
throuéhpu tsr?el (géhelwgprtg’r?ptaﬁé comuni cation |ine between the two devices, the

nost suitabl eaf frame drappmgiguantitatioh esitrdiepdrigde fopistaiadining WhetHehreughput
bet ween tPe t devi cas. A forty-seventh aspect relates to a video

transm sSIYR é\'@si’@ﬁpi alghin: the tompeRY bRy ddQilbe taasmigsiond buffenamdt t i ng
a nmovi ng gt hikifig @Sy L6 SLel V| ' | certain
processing to [Iﬁ@gEI veaj‘tl\\?:agg'gs té{gg?%récg%ﬁdcng ggﬁgé}ég%%ect ed, wherein the
vi deo recei vi mihedeinithe fraoandeoppirey/quartizatioh cointrel pdrtidaf a correctly recei ved

In a _predeterm ned constagnt period of tinme and transmts the counted bit
nunbel to the p\‘?ﬁﬁ%sc%%t@e\’ﬁ'ﬁ@? %'In(IPW"’cQﬁ@ Jraee deaping dwesbeldi il udes,

a video idemstinimAgt WRBtHeP" tof Sfofé NBedvidbeedathr RTehd ftegip%ré}'t/%b'ﬁ@r #Higngk and
outputting the video frame, a coding portion for coding the video frane
formed i Hrapp@IsgieRedUfiepuTorpoat predetermined rvahserivisérorthe uéferagé cerrart cateng t he

i deo d f ' C. in th di i -53
quanti o afcasived Bt Hoet BB RN PR RedRb iRy tresBifang used
i n-codi ngetuenihg athenframieo drayspihg thrédtiold @0 el predEismhihbl Nealb8ewMbse@edat a

in the transm ssion buffer at a certain transm ssion rate and cal cul ating
“an avér a§¥erage error rate does not exceed the threshold in a predetermined constant

period of time, and

performs-.frame dropping control of not storing the video data in the
temporary buffer into the transmission buffer if the amount of information of the
video data in the temporary buffer is larger than the frame dropping threshold
20 controlled in the threshold control and also sets a quantization step size with a
larger quantization step size than a quantization step size used to code the video
frame stored in the temporary buffer and sends the quantization step size to the
coding portion.
As mentioned above, according to the thirtieth aspect, the video coding
25 device determines whether the communication condition is good or deteriorated on
the basis of the average error rate from the video receiving device, and performs
frame dropping control with a decreased frame dropping threshold until the
communication condition settles into a good condition, which permits frame
dropping control unaffected by temporary communication condition.
30 A thirty-first aspect of the present invention is intended for a video

transmission system in which a video coding device for coding and transmitting a




5 throughput fromthe nunber of bits transm ssion confirned in the
predeterm ned constant period of tinme and outputting the average throughput
to the quantization control portion, a notion threshold storing portion for
storing a notion threshold for determ ning whether notion of an object is
large or small, and io a maxi mum perrmiggible delay tinme storing portion for
storing a nmaxi mum perm ssible delay tine whichis alimt of a transm ssion
del ay whi ch does not cause visually unnatural inpression, wherein if the
amount omméme pidted and e Midd reqeiving deviceafidr appiving oertdinoproeesking ton t he
coding portion,is larger than the notion threshold, the quantization is
.control“ﬁ3¥“¥bwge?%@ arsheommniGatablycopRestgti o which is a ratio of a

quant| zat i on §hfeifithe ViRESI ARG Helke bR ATRroK SR M REcARY! O
threshol d and a quantization step size for I'ch™t he "anbunt or generated

i nf or mat viskeoi data @nlddraseniiscare drrop sigdaktosthe videancoeding divicefibthesdalcutated
gener ated when the antization st 20, size is changed fromthe anount of
gener at e§TORF Prﬁi‘f’?%&s gcefiaun &rﬁéﬂﬁg’r%ﬁﬁs exceedi ng the notion threshold and

the ‘quanti zat ypnyiHabicedifbvi&d Ricilida@s a quantization step size
transmttable in the maximum perr%mssi ble delay time fromthe predicted
amount of t heagédeo aneut pertion rfar faming ree viseor faamet flomug picture sigmal and

transm ssj F and the maxi mum perm ssible delay 2s tinme and sends the
guant i za?’i"ﬁﬂ'%ﬁg’es‘f@%oﬁanﬁe codi ng portion, and the coding portion codes

the video fragecydihg pdriofURAtEatihdg QRe SYigo SrarPeSRINNelr PMthd &ids Mpat i on
control portion. As stated above, according to the forty-seventh aspect,
t he V9 de®OBKM. ng devi ce determines a quantization step size transnittable

in the maxi nu LSH i . i . of the
generated inf é!)]rtﬁrfﬁisﬁg%lé%ﬁﬂuﬁé%&%@rﬁig’@'%@ﬁéfagf%% ttﬁ%%ggﬁg?@'% ] ect
and the aver age tiahsmiggigrt cdrgd dporichhéorbittangmiitiay tres evides datamin hthevi deo
recei vi ng devi ce. tI)—I&!?ce, even if there,  -54 are a plurality of _
transm sSPIRYISIRILOUeNALR 8RB AansANStioMFAIEs on the conmunication Iine
bet ween two dgviy ayiedt | t tysui iohh rgughput s
between the two g@\?%&g’g can Eeuz% Sﬁlga;dbe{,&%é(%fdﬁh%g %cgmaff E?ﬁt’?bef‘ag thtﬂgspect,
i n the fangmissienbiffersioetemportzsily stoeng the aiten datbaf the videol frametdoded

cal cul ates tthPéﬁver a'ge t hroughput, the tine for averaging is variable

accor di n§! e RARGPPIRNGF + he number of bits whose transnmission are
confirned. Asaskaf@ddrippy ?%ﬁ%}aﬁbﬁ%drﬂrdl Nortion tfér %@éﬁml nitgP#Rbther to

decr easi nt%th_e time over wn e average 1s obtained alloWws quantization
control glarekinip tke gansmission bufier theanigeo datehindbapemparary buffehand

conditio . r 2 LLOr cur.,. ting the tine_aoyer which the
aver age pg@ﬁ@?ﬁéﬂﬁégﬁofﬁ%ﬁ) ?Q‘ﬁé?%ﬁY'Qaﬁtt’mm%°8@%%P%ﬁ~.@8dof t he bur st
errops al | owsafuamdr zeireolior: ebilingl pdliokefop FddMi) erfiredorvddtingbtbdds Athor S.
According _to a forty-ninth aspect, in the_ forty-seventh aspect, the is

: | pect. _ .
pr edet er HifieERNtcRIFRN Gaiteqig; pabilities de the vides dalbdnithy temeornsratier and

t hr oughp i : nment i oned above, according to the
forty-ni ﬁt rfngglggtgta',tf g%{}?érbes}?g?lggg)gjgleﬁisng t he average of 300 nsec or

| onger per mi t whewzinthe farendoppingguantization gontrd! pertionst abl e even when a
burst error occyrs. A fiftieth aspect |s intended for a videp

transni ssion Q?é?@?ﬁ iztﬁrmogi %r\%ﬁoﬁe‘?{pgﬂfﬁr@ ELS p‘éf&PHtﬁ‘gaﬁ@'eﬁh‘é'Hs Rt ting
a noyk g dBickniiiRg AWFethel | t8e8torE ARk Viil8o d8HACH ?rﬂf'téh@%r " batdr i9cHRs! N9
to received video data are connected such that they can communi cate,

wher ei n traeswissém buter {romy aderedeteroined yalusewhentreceivingothes eobr gignel,

correctl ived [,h a.predeternmn constant period.of ti.ne,
cal cul at B8BTS pLlecthr BRSO i e ST rBieclh PORPOLE B A ¢
t he aver ageridriconebing cb@e Wit & hidpterf@diciebctifYicePabiind
performs threshold control of returning the frame dropping threshold to the
30 predetermined value if not receiving notice of the error signal in a predetermined

constant period of time, and outputs a selection signal instructing the error




the video coding device includes, a video input portion for formng a video
frame froma picture signal and 30 outputting the video frane, a coding
portion for coding the video frame forned in the video input portion, -55
a transm ssion buffer for storing video data of the video franme coded in
the coding portion, a quantization conggol portion for determning a

quanti zation step size used in coding, 5 a transm ssion control portion for
transmtting the video data in the transm ssion buffer at a certain

transni ssioaRction eoding pautigrutd adg ahkerar\coFRgtnd Bos UtBU lowesebvestrédtipg t he
vi deo receivij n_?y device to the quantization control portion, a notion
@]

t hr eshol #2RabITY@nHBortion for storing a notion threshold for io determ ning

whet her notio ' | ; el L Sgl.bl e
ol 2y time. ot ETonRS HEE Hlodcind B5orior Ricre S WEREH R REM R P

whi ch i s viddd data infthe témposany beifonif died aynount off irdoesativet ofctestden dagl iny
unnat ural,, i npressi on, wherein en tﬁphe anount of generated informatjon
peroné f #%%gepmegmwma‘erés s @'@Hi § framerdroppnorgreshold saniralladaing®e t han
the moti gprelshbRISER I ahiealgydBtd 5?&&13‘?@2&% 5Q) .QQ% Witha lﬁgéﬁhﬂﬁn@zati n
guanti zation ratio which is a rati 0o of a quantization step size used to
code t he st¢pisizefthama quardization stdresigetised tbhoodehtbedidewlframgustorédzimt then st ep

size the ampunt of _generated informatian for which is tg be predicted, 20
or edi ct s TRECEHMPHIBEATT Seatning avenizaln st SR thoceflagPriian Rtst ep
size is changege bfefcbRechom eodingf pdribR S tAE forldofrottifg @obie an@icateaeedi ng
the notion threshold and the quantization ratio, and determ nes a

quantiPzatydhe selgstion signal imthe vided data eodedbintheicedingoeentivBsi bl e del ay time

thr oughput 8 EPEEREE, Bhod SR RIS MRS, Rnck RS VB RS v

and sendsgohtrel deapeifamiednwith ep slezredsedt fantd ddrdgphey ttheishorNdirtinetheodi ng
portion codes the video frane with the quantization step size sent fromthe

quant i zattPBKNEIRRtIQN cordition setties intgp fovdicansiiiian, the deme diprring Bentek ti et h

aspect, 1cBf bt fi8Be tAhG e BYARRGalR Stttk QR0GLARLAON Step size fxom

the predicted anmount o generated 1 ntormation e video frane with
| ar gasnot i on dfccotdinglipeatthatydsedomdaaspagte ih htheutitinbyfirst exspiock dtHer oideiohe
video r e?eeci:é/i\i/iﬂa %cea\\ﬁc%e 'catc':%?actgé gxegvieltagtehec;fe tﬁé eegl'or rate calculated in a
predetermined constant period of time and if the calculated average error rate
exceeds a certain threshold, sends the error signal to the video coding device.
As mentioned above, according to the thirty-second aspect, the video
20 receiving device calculates an average of the error rate and if the average error
rate exceeds a predetermined threshold, it sends an error signal to the video
coding device so that the video coding device can perform frame dropping control
unaffected by temporary good/bad communication condition.
A thirty-third aspect relates to a video transmission system in which a video
- 25 coding device for coding and transmitting a moving picture and a video receiving
device for applying certain processing to received video data are communicatably
connected,
wherein the video receiving device calculates an error rate of the received
video data and transmits the error rate to the video coding device, and
30 the video coding device includes,
a video input portion for forming a video frame from a picture signal and
outputting the video frame,




-56 plurality of transm ssion lines with different throughputs on the
communi cation |ine between two devices, quantization control npbst suitable
for the throughputs between the two devices can be applied. A fifty-first
aspect relates to a video transm ssion systemin which a video s coding
device coding and transmtting a novingypicture and a video receiving

devi ce applying certain processing to received video data are connected so
that they can communi cate, wherein the video receiving device counts the

nunber of bita obdidgtpgortionr et dadifigane vaded Nframpr RS i B8 s imiilt
period of tinme and transmts the counted bit io nunber to the video coding
devi ce, ®RHAMe video codi ng device includes a video input portion for

formng a vid ; ' ; ' t ' frame,
2 Codi ng- port o ERTEsich By Rl Herlio B3G5 Ut h hdeabiRg page, T "
portion, a trandmansmissiomutdrerolf portiohofomdraviseetingatiae ofidédedatadao theane

coded _in,the codin u@&?rt lon, g quantization control portion for determning

a quant i JRPPEIFSION: A q,eIRIN Arans|ision sfea tr ansmi ssion control portion
for transm tthngeﬁ@‘ﬁaé(rgd%ﬁ‘lé?t BispBstf € bk K f %r;tni% Arigertha! n

transmssion rate al cul ates an average throughput™ f he nunber of
bi ts tratranseidsion bofén foméemparasil\pstedegeheivivesd datasifdné viokeioi foaimefcodede and

out putting,.the average throughput to the quantization control portion, 25 a
mtion_tﬂ?@n‘%ﬂ(’?ﬁ%% Ry portion for storing a motion threshold for
determ ni ng wWaefrhge piiY/QhamtizaBbhe&dntich pcHIGE fOF @@Himin?“ﬂhéﬂei“%m

curve storing portion for storing an ideal ‘curve wth predeterm ned
oper a0 i n§lgiei thesvideet dalai tralthe temporaw buffer indal ther bprsmissionabutiebandnce

i o 1< SeerihgR iAo Siel e Fet A PRET PRE A s pat el

di stortion duenterrer qoaetiicraicogingspeitioni o8, adding erites@idttngesoddiewount
of generﬁtﬁad i.nformati on per one franme resulting fromcoding in the coding
portion PHEraRtGRFOR ¢RIFRGling GRRabiites He dke yideo d#ia igdhademreran buder aod

PO o0, SRS LIPS FARYERAGHE! T 2 = Tal o of = wuentizatien
a quamti zat i owheraip the frame dropping/quantization control portion,
performs threshold control of lowering a frame dropping threshold for
determining whether to store into the transmission buffer the video data in the
temporary buffer from a predetermined value when the error rate exceeds a
predetermined threshold, and outputs a selection signal instructing the error
20  correction coding portion to add the error correcting code with a high error
correcting capability,
performs threshold control of returning the frame dropping threshold to the
predetermined value when the error rate does not exceed the predetermined
threshold in a predetermined constant period of time, and outputs a selection
25 signal instructing the error correction coding portion to add the error correcting
- code with a low error correcting capability, and
performs frame dropping control of not stbring the video data in the
temporary buffer into the transmission buffer if the amount of information of the
video data in the temporary buffer is larger than the frame dropping threshold
30 controlled in the threshold control and also sets a quantization step size with a

larger quantization step size than a quantization step size used to code the video




size for which the amobunt of generated information is to be predicted,
predicts the anmount of information generated when the quantization step
size is changed fromthe amount of generated information of the video franme
exceeding the notion threshold and the quantization ratio, io calcul ates
the coding rate fromthe predicted ampgnt of the generated information, the
transm ssion rate and the average throughput, and determ nes a quanti zation
step size nost suitable in view of visual properties fromthe cal cul ated
codi ng r &eneastbredien ithleadmporare baffdr seddserdeethauqitritzatiow Bei SPesbafet 0 the
codi ng portjon, and is the coding portion codes the video frame with the
quant i zaCPENIRAHOR 3N sent fromthe quantization control portion. As
stated above, [ £ f ' ' {: evi ce
et er i nos. ¢ heGaaar cebfrt B oficn balis 3 Riigr cblteclin §Bag Heigef

properti &y the selectien gigeail td e \Adew diateaooddikinghe ebdingthdrtibror mat i on of t he
video frame w,th 20 | ar\ge? noti on of the object, the average throughput

based’on the BiS SREHRRIVE, @CEPTHng 1 the thixhy- Irdesnech dne Vit oneading dgmiget he
i deal CUHéﬁernﬁ#éhcﬁheﬁpé‘?'ﬂné"@@ﬁn‘il.ﬂﬁézﬁioﬂr(?orﬁlitmd‘irsﬁdcicfd)/dé{%rk%rra?&f8?1?ﬁé QQSiE' nes
g e t wo

with different throughputs on the comunicati o I ne ween evi ces,
quant i za®of dine esrerrrate from thaiividsol eededving lievide; anghfraime  teippegn comeolt iso

fi11y-ri peroRBpBRp & oeoReeSr i, aioPpine, treFanarunt Bh cammuPiFeben: ne

aver age tbhoriohpistied e Pbas N tio) WHICHR BEFTARE frafePBfPpiRAcostro abking! €
accordi ng]to variation of the nunber of bits whose transm’™ssi on are

conf i1f mede peMankicatipacaNeidion intcaesatintg to the fifty-second aspect, if the

qut okl v r espohCoRitt o8 BYRLRIAN B WIS, nEMEB HebRl R Vier Sy
type errcodingcdevicei furtiee inchRicksoan avefigeblepioni flet BalcalaBhgJBortions tr

| onger tha]g }h.e cycle of the occurrence of the burst errors, the
quant i zafP HigBgat HIRAVEERYEBERT &lgpyRIch s rrWAXAragenol the efrporatgciegelyed
Accordin 7! s Al } i £ = f ek .t he

pr edet er ﬁ"ioﬁgg%c\g%é% g%%ékgggidggﬁgﬁ E'Eal Fsrnjead%%?méﬁ%%?@[téﬁttgp efq’ e éi/"gr]%’ge

t hr oughput i swhereindss fiahend RpPing/guardizafion mentrobpatioabove, according to

the fifty-third aspec etting,the tine for ohtaining the gverage to 300
nsec or Iongepeﬁﬁﬁt@hﬁ%@ﬁéi?g’ﬁ%@émqrmg VhiTeameAr BP'ngo%Uﬁgﬂ%'gl feven
when a buéfémmﬁihgrwﬁém@fsrp ofréfthé'&i@éétﬁbtgsﬁﬁﬂﬁef@h@b@a@g? Buffer” ifl& the

d codi ng an

transm ssion systemin which a video io coding devic
t r ansni t frAAgMissATY itwdfepi feoror @ predetermiinkd vabueiwhery the vavarage pdryomgateer t ai n

Cormun o Sret S HREEMIadn DS ENREG & et Sond Hefblinadhen: « <
of data efor e:otrrle}zﬁtidirﬁf@@bit@dﬂbﬂioﬁ tBr &4te e &irene Ho R BbdP Siired mbhtédrfﬂ? and

cal cul ates an_average. is throughput fromthe counted bit nunber an
transmi t SOFRElng 3 ityhr oughput to the video coding device, and the video

oo s e RPS Riesoll A5t BEYRGFY RS e (RSSAE alhIROCIRRTT
for codi peddiermindd oatuenifehé averdie ardhmividdes notmxceed the predetermined
threshold in a predetermined constant period of time, and outputs a selection
25 signal instructing the error correction coding portion to add an error correcting
code with a low error correcting capability, and
performs frame dropping control of not storing the video data in the
temporary buffer into the transmission buffer if the amount of information of the
video data in the temporary buffer is larger than the frame dropping threshold
30  controlled in the threshold control and also sets a quantization step size with a

larger quantization step size than a quantization step size used to code the video




portion, a transm ssion buffer for storing video data of the video franme
coded in the coding portion, a quantization control portion for determ ning
a quantization step size used zs in coding, a transm ssion control portion
for transmtting the video data in the transm ssion buffer at a certain
transm ssion rate and outputting the aygrage throughput received fromthe
vi deo receiving device to the quantization control portion, 30 a notion
threshold storing portion for storing a notion threshold for determning
whet her rinaime stavéd dam tied termporasy Ibarfige aod sarald theaqehntizafidn atep dizal toctheve
storing portion r&or stcﬂri ng an ideal curve with predeterm ned operating

poi nts mySHINGRATEPMNANh vi ew of visual properties as a bal ance between

di stortion ingpd ; r j ' : ' : ich
s a rato of 1 SRof $Bnbgid CORNG RRRbAGAS RS tid? By o0 ALRRT Gl
to the gbxrihé satectionSignabio tierddeadatecodathiarthe wedmgmportionf gener at ed
inforpation per. one frame resul ting, fromcaqding,in the codin ortionis
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wherein the video: receiving device obtains an error rate of the received
video data, calculates an average of the error rate obtained in a predetermined
constant period of time and transmits the calculated average error rate to the video
coding device, and
20 the video coding device includes,
a video input portion for forming a video frame from a picture signal and
outputting the video frame,
a coding portion for coding the video frame formed in the video input
portion,
25 a transmission buffer for storing the video data coded in the coding portion,
a transmission control portion for transmitting the video data in the
transmission buffer at a certain fransmission rate,
a temporary buffer disposed between the coding portion and the
transmission buffer for temporarily storing the video data of the video frame coded
30 inthe coding portion,




2s average throughput received fromthe video receiving device. Hence, even
if there are a plurality of transmssion lines with different throughputs
on the comuni cation |ine between the two devices, quantization control

nost suitable for the throughputs between the two devices can be applied. A
fifty-fifth aspect is directed to a viggo transm ssion systemin which a 30
vi deo codi ng device coding and transmtting a noving picture and a video
recei ving device applying certain processing to received video data are
connect ed t hr auframendrappimg/gaantdaaipnstaiticinsoriion tibatddideninibanwhethantbeat e,
-60 wherein V\,Pen detecting an error of the received data, the video

r ecei vi n§iUEVINGe VidgRedatay i Hae i temperannBrifesinda thet aesmisgjonc brtfeb@adof t he
rel ay st ag.i ; i . i g retransm ssion
bet ween 3’?}‘@@%‘? a%n%ﬁagﬁizét'?ﬁ%%%ﬁ%ﬁf%ﬁ%ﬁ&%%?ggpg %Qﬁ detecting an
error of receianeerrdatcarreatibr rcading pertioat fornsddisg ierrorocaveatiagceodasf adthmat i on

i ndicating.the occurrence of the retransm ssign to the video ¢codjng device,
and the #&%8%%@?@%%@%@R?Ea‘ﬁuﬁééﬁﬁ%V & g’'§ ind Gtteﬁ@Pﬁ%pr?g@F agr ni ng
a video TSGR tthiﬁt@irP{k@%@snﬁfsQ@ﬁ'bLﬁféﬂ outputting the video franme, a

coding portion for coding the video frane forned in the video input
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controlling a quantization step size according to communication conditions,
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adj acent relg.. station and the video coding device, and when the
transni sSBBAPEYnt rol portion itself makes a retransmission, or when it
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receivfng device, sending error I nformation I ndl cat occurrence of
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corresponding to the quantization step siZe determned in the first

quant i zaCPea Wb loy epor eowectingicanabidy.tarel quanti zation step size to the

codi ng portio - . i ving t notice of the error
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vi degs codbdtgditiGie.anthi ch permts quantization control taking the
conmmuni cation condition between devices into account.
the error correction coding portion adds the error correcting code indicated

by the selection signal to the video data coded in the coding portion.
As described above, according to the thirty-fifth aspect, the video coding
device determines whether the communication condition is good or bad on the
30 basis of the average error rate from the video receiving device, and frame

dropping control is performed with a decreased frame dropping threshold until the




A fifty-sixth aspect is directed to a video transm ssion systemin which a
vi deo codi ng device coding and transmtting a noving picture and a video is
recei ving device applying certain processing to received video data are
connected through one or nore relay stations so that they can comuni cat e,
wherei n when detecting an error of thejgreceived data, the video receiving
devi ce nakes automatic retransm ssion between adjacent one of the rel ay
stations and itself, 20 the relay station nakes automatic retransm ssion
bet ween adjracenitatione cohdition settiey #itat & ogSodnsbriditid, f witledn paahestragean
error of the received data and transmts retransm sSi on occurrence
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determ ning a quantization step size for a video frame coded next, wherein
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transm ssion control porti oP; and returning the frame dropping threshold to
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i nf or mat heRidyr om the transm ssion control portion in a predetermned
constant period of tine, and Is perforns frame dropping control of not
storilthg i nto BHEnrsmission beiffenfdrstéring theevidea datadedded in théeotdimgpmrtory, buf f er
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quant i zatbABsEdrRInG t& GoMmiriunhicatiod’ @iditfidnkhdat i on step size than a
guanti zation step size used to code the video frane stored in the tenporary

buf f er 20 andas#&gasmigsornyueantiol aporions farp transmittiogt te cddemgdatar in dhe and

t he codi ; th I fr oded next w th the guanti,zation

step si 2080 SISsIotT KERRESt D Fertail Sh o Rat AR R oLt B P ac

st at ed absvelvedltony tievidddreceiing Bévics ity i gemariation kontrél gortishat i on makes
automatic retransm ssion between itself and an adjacent relay station, or

the video 2s WOEEFithe JHBONZAHIOBRPNIARGTHONs the retransni ssion occurrence
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condi t i onf thet hiepumber rexeived from the transmission control portion,
calculates a coding rate on the basis of the calculated average throughput
25 and the amount of generated information per one frame resuiting from coding in
the coding portion, and
determines a quantization step size most suitable in view of visual
properties corresponding to the calculated coding rate and sends the quantization
step size to the coding portion.
30 As state above, according to the thirty-sixth aspect, as the video coding
device side can know the number of bits correctly transmitted to the video

receiving device in a constant period of time, quantization control most suitable for




into account. According to a fifty-seventh aspect, a video codi ng device
coding and so transmtting a noving picture includes: -63 a video coding
portion for coding a priority area with a first quantization accuracy and a
non-priority area with a second quantization accuracy in a video area to be
coded to generate a video coded bit siggng;, a priority area/non-priority
area changing portion for determning and s changing the priority area and
the non-priority area according to the anmount of generated information of

t he vi dethedietghput betweeate the tgongeviesd can; beamade evenskitssi pluralinptafol
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priority area being coded wwth a relativel rst “qua i on
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t he operatign node .noves fromthe first operation node to the second
oper at i offGRIYBY @pyice for applying certain processing to received video data are
connected so that they can communicate,
wherein the video receiving device counts the number of bits of data
correctly received in a predetermined constant period of time, calculates an
25  average throughput from the counted bit number and transmits the average
throughput to the video coding device, and
the video coding device includes,
a video input portion for forming a video frame from a picture signal and
outputting the video frame,
30 a coding portion for coding the video frame formed in the video input
portion,

a transmission buffer for storing the video data coded in the coding portion,




when the size of the priority area determned in the second operation node
reaches its maxi mum the operation node noves fromthe second operation
node to to the first operation node. As stated above, according to the
fifty-eighth aspect, when the spatial video quality absolutely due to an
error in quantization accuracy and corggsponding frame junp are in the
perm ssi bl e range, the conventional quantization control considering the
visual properties is nade. ~l/hen the spatial video quality end the is
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a video input portion for forming a video frame from a picture signal and
30 outputting the video frame,
a coding portion for coding the video frame formed in the video input
portion,




-66 According to a sixty-third aspect, in the seventh or eighth aspect,
when the transm ssion control portion calculates the average throughput,
the tinme for obtaining the average is variable according to variation of

t he nunber of bits whose transm ssion are confirnmed. s As nentioned above,
according to the sixty-third aspect, degreasing the time over which the
average is obtained allows quantization control and frane droppi nhg control
qui ckly responsive to a change in throughput, and in the condition where
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aspect, PHt they make eatrensspission eandrobrwithe agiademt dnesnet selay putations, ohet i ne
for ¢al cybaltife EHA bRYBHAGE 58 tRAX RSVl pidRire WitSsrhbafh R30eMBRE can be
displayed on the receiving side even if retransmission is made on either side and
the communication condition deteriorates.




so As nentioned above, according to the sixty-ninth aspect, the tine for
obt ai ning the average of 300 nsec or |onger permts quantization control

whi ch do not go unstable even with occurrence of a burst error. - 68
According to a seventieth aspect, in the fifty-fourth aspect, when the

vi deo receiving device cal cul ates the.gyerage throughput, the time over

whi ch average is obtained is variable according to variation of the nunber
of bits of correctly received data. 5 As nenti oned above, according to the
seventi et h aspecbrdingdoeadong-firdteaspane, by eie Whitieth hbpecty @@ didds cobingi ned
al l ows quanti zatjon control quickly responsive to a change in throughput,
and int VE’@ﬁHftb?'E)'HClM‘i@ﬁe burst type errors occur, setting the tine over
whi ch the aver, i ' I t I t C of

t he burst errg?qgmp?ﬂﬁdadﬁzgﬁi%ﬁégo%m%&?o egegocg{]%bpgﬂ&%e%rl{ogn%gth
bur st er tansmigsic bdffegfdrdempserinsioringrthe vidgredata ofrthe hMiddo frimef cogietdh
aspect, th redeterm ned constant period of time for calculating the

aver age t"i’lﬁlﬁﬁ@‘l‘fﬁﬂg ppg}%tanﬁess than 300 msec. As nentioned above, according
to the seventy fraiid dAARARG/quaheftiohNoltrdIPhonibA fol UetNiRing Wieltf BYer age
is set to 300 nsec or longer, determ nation of the quantization step size
whi ch doé&#arenito be dnansmissiobl buiere thewvideca data st tber temporany duifer aadl | zed

when t he v 0 e abject is large.. Agcordin 0 _a seventy-second
nopect R AR b eBBh Sintite 1 & Tep b sRded Befor “port ) on

cal cul ates t heyiirgihadige t fraRsteizRion. cdntroMepdron 28ekdd aHbalkhdg ffGmatRmage is
vari abl e according to whether burst errors occur or not. As stated above,
accortfi ndndieatinge e REGUIERRG d Ohs e t retraasmissiong fuitheri e other fameh t he
aver age | ' : ' nt.j.zation control and the frame dropping
control &’E?@@f‘@"qu@%%aﬁwvéﬁ}t@§°§K’3‘né@ai n throughput, and in the condition
wher e burst t yipeframeod®ppingiquartiehtiomgontnel gortien,over whi ch the average is

2s obtained larger than the cycle of_ the occurrence of the burst errors
all ows quanti P PHﬁscg‘ﬁ?Wﬂﬁd agﬂ?{‘tforl a?feﬁ‘?}?’%rﬂﬁﬂ Ry frame r dopping daesbeldh i even

Wi th bur etrfifihg- wheRr Yo 8tdr@ MeSGieB! ¥athid @hgste rariynﬁﬁﬁ'@r GHE VAL h
aspect, when the“quantization control portion cal cll ates’the average
-1 hr oughpiransutigsien buffénfrosva paddeteanined vdhee ahenageeivingyanticebdethaceroordi ng

to whet her. burst error,s occur or, not. st at ed above, according to,the
 sovent - TpHaden, Ho? BeclaaimRsion, conil PpRione aTeL Wi Bot RECaVBR ahe
. al | ows t hpticelast itkat bAdr Ci‘h'ftﬁrfﬁtioﬁn(frdnh‘etﬁ;]er afEhsHiSABh n%ntro@%gf?:lﬂé Al a

qui ckly res(-g)nsive to a change in throughput, and in the con n where

bur st typeestesniged aanstandqrariotgot et retsrming thevilaste drepping thrgehold to
obt ai nedtﬁ@é%?{etérjﬂ‘ﬂﬂ?ﬁ k}?"’%%‘ﬁhm t he occurrence of the burst errors all ows

the quantiz on contro e frame dropping control to keep stable even

wi thaburst er performd Raser drojtpihg cortl et Yot Ostblilg aBRECideo Aatd1ant @Rt h
aspect, the gr edeterm ned certain tjime for cal cul ating

! ! the .
aver aget FBRgIRY YT dfo theskansmissisnobyiiercil the ameunidlapirmatioace ieng t o
t he seve f I tyl f.o Sl . IS set
o 300, mueo, S In B Hinpofd Huteh s 1aRier Mlan et B2 ctatbiy $h2dfoks
control cantrékashirsthebltiresheld eortiol andsalser sets sa quandeationdstep sieeawith a

ty-fifth Y th th ct, the. d i d { ai
e f or AP aRERERoR el S lien A ABRETION SO G124 U8 EhARISRS MR As
stat ed aRanfs sRFEQTRING téRpbRfy TR¥RALN éérid%l ﬁ%p@gnﬁtz%tiaﬁ%téﬁ‘%izfé {SBtheor

obtaining the average is set to 300 nsec or |ong e quanti zation

control &pdingarien.frame droppi ng control can keep stable even with burst
errors. As explained above, according to the forty-first aspect, since frame
dropping control is made with a decreased frame dropping threshold until the
communication condition settles into a good condition, frame dropping control can
30 be made taking the communication condition into account.

' A forty-second aspect of the present invention is directed to a video

transmission system in which a video coding device for coding and transmitting a




" -.seventeenth

According to a seventy-sixth aspect, in the fourth aspect, when the

transm ssion control portion calculates the average throughput, the tine
for calculating the average is variable according to whether burst errors
occur or not. As stated above, according to the seventy-sixth aspect,
decreasing the tinme zo over which the.gyerage is obtained permts the
quanti zation control and the frane dropping control quickly responsive to a
change in throughput, and in the condition where burst type errors occur,
setting thavibg rEctanerandha olidédieecsieinggdevise dbt applthd aegein ploeessing toycl e
of the occurrence of the burst errors allows the quantization control and

the framdSeribphYiIgoHR PSR Copngcieg suehHat tho FANMAKCRATBUBICAEPR,  7¢
According to gRe¥RNtNe W&Ptr@cé}\?lﬁgc evik8 écfl.ﬁ*ntgotﬂét Hu%@ﬁ%‘ bitd'®f data

predetermned certain tinme for ca a I'ng aver age throughput 1S not
| ess t hagogeotlyseceived lntaapmﬁeda@maed aonetatit pEeriod bmameammsans&menmb
aspect, sinc he avera%e is set to 300 nsec or

h i f. L
| onger, (fﬁgﬂﬁdtz@?mé%rn&f&?{gtﬁﬂp‘t ?fl %QeH'PSp Mhg control can keep stable

even W th bur she Qidedldbding dg\ﬂcé\md@sng to a seventy-eighth aspect, in the
ei ghth aspect, when the transm ssion control portion calcul ates the average

t hr oughput , t levideadnpiek pediosuionfomging e videer figmel fovaaipitiues signat dindg t o
whet her r_or not. As stated above, according to the
seventy- %ﬂgﬂhﬂﬁégﬁ%@figggém%am ng the 5 tine over which the average is

obt ai ned al | o&s cadiagt paionoforcesding! thandidbb affBmeér fRIdAD irf MG NadedlUhsigl Y
responsive to a change in throughput, and in the condition where burst type

errorld o®eMON.set t i ng the tine over which the average is obtained |arger

than the cyclg @ Qérﬁi‘%s@é\%@e‘?@?gﬁ@ha{; e l?/H:fe%t r&rtﬁ?olc{!(e%mﬁaﬁﬂ[g qded ip,

quantization con oppi ng co roI eep’s
wi t h bur dlte eodiagporiian,According to a seventy-ninth aspect, in the eighth
aspect, the pre et erm ne i for calcul ati nggt he average

t ai t
t hr oughput i s 2ndEMRQEayt e:r!io Eﬁrﬁl’é’éég‘e@“%?%ﬁ eleabeRAiNg abeBiom rAd othﬁhe
seventy- ’ﬁ'aﬂ%ﬁnﬁi&?ﬁhffeﬁfd?‘i@mgﬁﬁ‘arﬁy Qfonh c%d‘ﬂé‘l% 5fr1§e§v d%roaﬁlgmbsc

300 nsec | onger, quanti zati on cont frame ppl ng con roI can
+ keep 18t aln ﬁl%mng\poﬁldnUrst errors. Accordl ng to. an eightieth aspect, in
~any of thethlrﬁgtofourth sevent.h to thirte fteenlht

M8 HFePRing/AlanYZA tip, Sqntral  Be Of‘hfPEt atemanig, 5&#}6& togy -

. 'sevent y- sefrenthet QideoV aatay iithé Heﬁ@l@%ﬂlsbuﬁé\emtéVlﬁbaﬁﬁnéle%W Butfef Yngt he
certain tine is calculated on the basis of the amount of data outputted in

“a unit 28eiarminipg e auantization sisrsize fora idepdrangicoted e&}sbuaadu ly stores the
Coe et o ou AR EonPaSRAGHY S ARL R4 VBB S, 3 B, o
transoi ssiaosmisgidre huffée- dtaakedtain Gaheaicbiod Rebestd C@ﬁcm@t:rﬁgi@w aderged
retransm i'?r%'ugﬁput fE'om the bit number received from the video receiving device,
wherein the frame dropping/quantization control portion,
calculates the amount of information transmittable in a maximum
permissible delay time on the basis of a predetermined maximum permissible
25 delay time and the average throughput, and
performs frame dropping control of not storing into the transmission buffer
the video data in the temporary buffer if the amount of information of the video
frame stored in the temporary buffer is larger than the amount of information
transmittable in the maximum permissible delay time and also sets a quantization
30 step size with a larger quantization step size than a quantization step size used to
code the video frame stored in the temporary buifer and sends the quantization

step size to the coding portion.




According to an eighty-first aspect, in any of the third to fourth, seventh
to 25 thirteenth, fifteenth to seventeenth, nineteenth to twenty-first,
sixty-first to sixty fourth, or seventy-second to seventy-ninth aspects,

t he average throughput for the certain tine is cal culated as each of the
certain tine passes, by dividing by thggcertain tine the anount of data
outputted for the certain tinme, which 1s obtained by accunul ating the
anount of data outputted in the unit tinmet for the certain tine, as so

each of the c At mentibhed ahavsecaccAelirg] & eite FORY-Sechrit TabFe@tl Gt tef Vitigbd
aspect, ﬁqjaan val ue is cal cul ated by dividing the total nunber of bits for

the cert &PAINGiJRYiGH SidReSareknow the Pﬁmu%pfé&féquwectlyimﬁsméectmlm videpne and
out pUtte??]cféNm i‘l%khc%fmté‘@o&?{aﬁt%é’notd SBimuh h‘% ?ﬁféﬂléﬁaﬁ?&l ﬁ?ﬁ&?lldotﬁe%ﬂolt he

aver age t roug put by a sinple 'process and er nor e

CGo- back- kakimg $ed dloougbpiepeinteensthe tved danRessaicoacemirftasn Be qnadk rgeho an
ei ghty-second as ' of the third

ect, 1N _an to. . fourth, seventh 5 to
Chi Tt Benthent pr pLERth 9% traBvIRsia, 'Hesn‘ﬂ’ﬁ%t‘gﬁﬁﬁﬁ'ttfgmqﬁzﬁﬁ’&% Eqgsfron the
si xty-fi bghrﬁﬁlééﬂg,yﬁwﬁétmeegrthéWgw,(’%gcond to seventy-ninth aspects, the
aver age throu% put for the certain tine 1s calculated as each of a unit
c

tinme t passes/ bqrctmgutdla]dotty-tmrcb aspethiin tHemfortyhsecomauaspedt, dhe aframeput t ed
inthe c ich is ther t of accunul ating the anount of data
out putteghﬁﬁ) ﬁg{éhﬁﬁﬁiqa‘f‘@ nh%@?'ﬁé’@ "54 esent io time and the certain tine
prior to the paeaRiés hhWerdfe 686l thie bAGhE Mdsid bfdn aaér%@% arfust GiRe

above, accordln? to the elghty second aspect, the nmean value is cal cul ated

by dildi dogge infeematinmab theovideptirame transited imarcanstanttperiodeokcineai n
time forg ?qﬁeg(, rta@%tHFBJ Pﬂ%n% and outputted for' each of the unit tinme

t. This alTows t e-avera oughput to be updated for each of the unit

time t and peusés ¢hé salcalaeémbvembrdélayﬁimé Beth® heaxirarPpeimibkible &glagct i ve
Rej ect can be adopted as the retransm ssion nethod. According to an

ei ghty-tH"®d aspect, in any of the third to fourth, seventh to thirteenth,

fifteenth to ﬁ%"rﬁ@ﬁﬁ&%&‘gb&é‘e&cﬁﬁﬂilﬁg 4%Q tﬁ%"?&tt%tﬁ#d éé;?ef:' éltx %v%l'efgg?:{ H%@MS' xty

fourth, or seventy-second to seventy®ni nt ghput
for the Hmecsrcaicwmedrﬁorrsthfalaaeﬂmedmunt béthageaetﬂteﬁ hafoanmatmn affthdata

out putt ed. nt ti ch e .a d frame od of the
Codod vt B Partl tharsniind 18 BLsastaniritaiiba ebideiad the. fviraas thraboHbe

dat a. ASaﬁaath@dambgheofaﬁﬁ%ﬂhm tﬁamsﬁmaabgm id B\/é% éfés/ tuﬁaw@t hieg the

~unit tinmet with the vid frame period of the code perm t
synchr onfalgtiated,weng tlaelzstheom!ﬂ'glat&dnamunm@foﬂm wrgotma’rmn es gisleyl asdheh

Saheet . htReRokort B Atk ] by, T By MR Bl BRI " L
20 corresponding to the moving wdeo -characteristics and the communication
condition.

According to a forty-fourth aspect, in the forty-second aspect, when the
transmission control portion calculates the average throughput, the time over
which average is obtained is variable according to variation of the transmission

25 confirmed number of bits.

As stated above, according to the forty-fourth aspect, decreasing the time
for obtaining the average allows frame dropping control quickly responsive to a
change in throughput, and in the condition where burst type errors occur, setting
the time for obtaining the average longer than the cycle of the occurrence of the

30 burst errors allows frame dropping control to keep stable even with burst errors.




fourth, or seventy-second to seventy-ninth aspects, the average throughput
for the certain tinme is calculated as each of the certain tinme passes, by
dividing by the 30 certain tinme the amount of data outputted for the
certain tine, which is obtained by accunul ati ng the anount of data
outputted in the unit tine t equal to % video frame -72 period of coded
video for the certain tine for the certain tinme, as each of the certain
time passes. As nentioned above, according to the eighty-fourth aspect,
equating the éwecordingreta wi tfhrtyHfi€hviaspect,r afrmetrpmrfarblj-sﬁcdnde asyebet] \/cheleo

permts synchronizgtion 5 wt.h t Q Furt her

Dal e | s PR EnB coRSians Pafing of fiwerior Sftchiaing fhe pvrade hichnil Barital
time by & tgarA0MEéde for each of the certain tinme and outputted for
each of the certain time, resulting in calculating the average throughput
by the sinpl eAsr owesdionedc sbpve,ngcearding do gtitey foity-fifih asprast, ther tmg & t he

ni net 2o RN BYEFAGE bt rhopid o BRGEL aloks FEicpldbeie BB ietecona

to seventj;aeglnotQoampmm§evmma@bgﬁstbhgrumt time t equal to the video
frame period of the coded video passes, by dividing by the certain tine the

amount of dat & fypRixiheasrest is sirestad: 9 A idem tranBmission; system ewheclrba
I t t t h
Cortain R, bofinBelite For €8k NP tidrSihitdlol Aaniiib hiptle af B GRE0LC

t hr oughpu&;ce‘iwngtﬂw;cerﬂoal applynmg certalal prdcesethgado ercbivetl Viteoudata targe t
equal to the vi a L a‘\1g| period of the coded video passes. As nentioned
abovd? aCRBNEFIRG spshak e¥|°@ﬁt‘ipmmf‘f‘ﬁa?spect equating the unit ti rre t with

the video fragmepghi #f qfdetweeaé?ﬂﬁg SeiEe RRind ttﬁesa{r}ﬁBfePerzaLy i didgh 20

the coding timng. Furthernore mean value is ca ated i ng
t he tot alcorraniherreoéwed tig Bopradetenminedi constant pegrivdheofc timeai caltulatest an each

of the u 0 utted for t he u ti t.. whi ch nakes
"t poss: Brerass TsbuBiin oY dhe oeo Pied i stimtdly aBd et TindhenAYSRoRe.
and maketifranghpit t6 ARé VRleo AN dewige tahdn ei ghty-sixth aspect, in any of
the third to fourth, seventh to 25 thirteenth, fifteenth to seventeenth,

ni netl&ent h tothwdepcpﬁmde\éwmudasm to sixty fourth, or seventy second

cal cul ated ond NSER AR okl Y RfiiFo o VBiEP Pene hrea Hitle Hofe! e ¢
equal tooatpmumgﬂ-@rmcieo frenw, the transmtted frarres fromthe transm ssion
a coding portion for coding the video frame formed in the video input
portion,

20 a transmission buffer for storing the video data of the video frame coded in
the coding portion,

a temporary buffer disposed between the coding portion and the
transmission buffer for temporarily storing the video data of the video frame coded
in the coding portion,

25 a frame dropping/quantization control portion for determining whether to
store into the transmission buffer the video data in the temporary buffer and
determining a quantization step size of a video frame coded next, and

a transmission control portion for transmitting the video data in the
transmission buffer at a certain transmission rate and outputting the average

30 throughput received from the video receiving device to the frame
dropping/quantization control portion,

wherein the frame dropping/quantization control portion,




buffer tenporarily storing the coded data. so As nentioned above, according
to the eighty-sixth aspect, equating the unit time t with the one frane
time of the transm ssion franes nakes it possible to -73 readily
synchronize with a transmssion timng of the transmtted franmes and
furthernore, adopt Co-back-N or Sel ectgye Reject as the retransm ssion

nmet hod. According to an eighty-seventh aspect, in any of the third to
fourth, seventh to thirteenth, fifteenth to seventeenth, nineteenth to
twenty-first, caloale;tesﬁiarstamousii xfythe fitformabtionr traesmitttples ¢ omdmiagimum

seventy-ninth @%e t he av&ﬁage ,thr ugh@be for the certain tine is

cal cul at 8§TAES %"le t“ﬂée &8y apienet paRtoeteyned VnaxiRYIe ParmEslet ai n

tinme thed@[gy.mﬁe%fndc{ﬁé%vgggq@m &%]H‘r@rt %{Jﬂp certain time, which is the result
ertain

of accumnul ating for the c e anmount of data outputted in the
unit tine t e@ea‘brmafnam droppingacenttal met td stohe the eidedidatath thederporary each

of the c ti,e.i 0 _pas tloneda cor

oi gt 3- o SR} b o e RsBEET nyfen d nnei et M GrmACom Y e VIR B e of
the trangfregi an lfhféartﬁmp@?ér‘{' YulreF Nist ﬂal‘ré;\éﬁcﬂféh“'tﬁét iafibutt t Bf t B rmation
transm ssion timng of the fransmtted frames. Furthernore, the nean val ue

is cal cultraﬂémittﬁwl@mwhﬁ MgXiRem: prratissiblendglap tins asd falgo setstaquantization t i me

Che cort S99 TPl LoBer R Aichied idsdhene dFaRagut SR aRE R0 Brhe

si npl e pcodeshe vide frdhvg siopedin ehghémperatitburies part sehds & qQAntiZgiohhi r d
to fourth, seventh to thirteenth, fifteenth to seventeenth, n| neteenth to

t wentl) - f Steft sizg tqihe ¢¢4ing PpEios. xt v 20 fourth or seventy second to

sevent y-ni nt h aas e i I ane

time of the tr%ngﬁfécfega??aarreeés})ran ses fé%# 'S&gj Eggtattn%q’é%&?aﬁgﬁ&y%ge t he

anmount oﬂedlaeacaluutahas ettjefaverage ttmnﬂgln;nutt from tlmdal nibmber tdfe bite sedrrectiy

accurrulaln e, anount of data, o utted in the unit time t between the
ot ® deé

certain ‘?do'ln 7 gongfantperiad, endoranianit: B4 e Yidre CopRg @RMdfage
thr oughpcrhefabré @eas,vw h@imram?/ra thahshAbSith 3h8d navi ﬁeRefnt ttlkn}%gt]ﬂeﬁtst e t

equal to the one franme tinme of fhe transmtted rarre passes nti oned
abovéds ag¥ist anribe commeniealign Lmeebgtwqeeratmemm de\qoe& ithg m«m switablet framet Wit h

i th et el ot i, NROR ey Tad Fhro bt BeskeBt i Mr o,
t he nmeandevicegs. i s cal cul ated by dividing the total nunber of bits for the

certain tinme Qy the certain tine for each of the unit time t and outputted
for A’ forty-seventh aspect relates to a video transmission system in which a

video coding device coding and transmitting a moving picture and a video
20 receiving device applying certain processing to received video data are
communicatably connected, wherein
the video receiving device counts the number of bits of data correctly
received in a predetermined constant period of time and transmits the counted bit
number fo the video coding device, and
25 the video coding device includes,
a video input portion for forming a video frame from a picture signal and
outputting the video frame,
a coding portion for coding the video frame formed in the video input
portion,
30 a transmission buffer for storing the video data of the video frame coded in
the coding portion,




-74 each of the unit tine t, which nmakes it possible to update the average
t hroughput for each of the unit time t and achi eve careful control.
According to an eighty-ninth aspect, in any of the third to fourth, seventh
tothirteenth, fifteenth to seventeenth, nineteenth to twenty-first,
sixty-first to sixtys fourth, or sevengy-second to seventy-ninth aspects,
the average throughput for the certain tine is calculated on the basis of

t he amount of data outputted for a unit time t which is equal to a | east
common mul ti plaequentizator icdatolf partien der de@reinind e qenedaficages sipd isbd one
frame tine of. the transm ssion franmes fromthe transm ssion buffer

t enpor ar i §°4P8ri ng the coded data. io As mentioned above, according to the
eighty-ninth as i i e i i the 0, n; iple
of the transm?sgti%@%w%gérri %&%&aﬁgﬁ’tohetf%ﬂgﬁégg}@?mgi g{eé(;a\ﬁrraa?((gs I br{(;]sj,dsq{ebl eto
readi |y #ansmission duffier ratbat ¢ertdin t themsraisdichuratb eamb reajcudatiogt aGoaberakeN

or Sel ect | ject as . the retra 1 §si on .net hod. .According to ni hetieth
as pec? , :t%%gﬂRﬁb@T }r?WethPhWng?'bofgiﬁ 37?,"89@%%9'? r?oﬂﬂfmggﬂ%itfr‘g@é?ﬁ%?r inefeent h
to sevenicoastaht paHiod bt BRid1ah® cunRHing & ' ' ' h, or
sevent y- second FQ sevent y- ni ntoﬁl asp%%me,; %’?\Ig@aeyg?%agdypt%ﬁrt%:%igﬁ%m?%ﬁbbhe
certai n CPREOlROE@ANCcul ated as each of the certain time passes, by dividing

by the certai i t nt dat a..outputted for the cegptain ti whi ch
i s obtai ned b?fl g‘é@ﬁ’ﬁuﬁ@ﬁﬁﬁﬁgﬁf c?Fé)r[Weapc‘%P?%i RBr sihing 3 melgh; thypshplffor
out put t edeterniming whidthér metitn 20af Gbfdct iDlarde ot &@all, &gdmon nul tiple of the
video frame period of the coded video and the one frane tinme of the

trandfi ssi on fr RFKENURAPeMisHbletRlak tinge strring gottiont iee stening acmeximyact |
setting i 1 im0 egqs o eig1e Y . 1,S5i on
frame ti Egﬁgﬁglbhtgep I’IEH(-I)r% %tﬁ:ﬁth \%i ﬁoﬂg% eas?ﬁ%;@%%’?s@%%‘%i%@%g %03 wth
bot h of tchese visbalbouenatutdiémpesssiorgl ue z5 is cal cul ated by dividing the

total nunber of bi.ts _for the certain tine by the certain tinme for each of
the certain t.‘“’#ﬂé’fﬁndf%at%u?lf@cp%&neé%ieﬁ IfPrAkon BeE ane fiameeresulting fl9mg i n

cal cul at iegingfintthe c@dﬁgﬁlssrtrdh][ RUSRRIHthEY thd éﬂidﬁJHﬁeEiﬁ&a,e ggsltmﬁfa%ﬁg to a

ninety-first aspect, in any of the third to fourth, sevent I rteenth,
fi.ft éent BoRBolqieR.eent h, nineteenth to twenty-first, sixty-first to-

ani ¢t oduians § A RBYRRET P MBI Al & ot Ty ArEefion 59 e U5el od of
the codeth ¢cbdethanitiddfameeetdetiin 'tH@mﬁtiohhﬂrédh@Itﬁ%H%@Q’quﬁahﬁi@%np%?es, by
dividing by the certain tine -75 the amount of data outputted for the

certain BEREOT WhichHhe amownté generated infoumatien isrtg beheredintecht of data
A s R e L
cal cod at sideais elarigenf frohre thenidmdbunteot gpassfed information of the video frame
exceeding the motion threshold and the quantization ratio, and
determines a quantization step size transmittable in the maximum
permissible delay time from the predicted amount of the generated information, the
average throughput, the transmission rate and the maximum permissible delay
25  time and sends the quantization step size to the coding portion, and
the coding portion codes the video frame with the quantization step size
sent from the quantization control portion.
As stated above, according to the forty-seventh aspect, the video coding
device determines a quantization step size ftransmittable in the maximum
30 permissible delay time from the predicted amount of the generated information of
the video frame with large motion of the object and the average throughput based

on the bit number received from the video receiving device. Hence, even if there




s As described above, in the ninety-first aspect, setting the unit tine t
to the I east comon nultiple of the transm ssion frane tinme and the period
of the video easily permts synchronization with both of them Moreover,
the nean value is calculated by dividing the total nunber of bits for the
certain tinme by the certain time for egch of the unit time f and outputted
for each of the unit tine t, which io nakes it possible to update the

aver age throughput for each of the unit time t and make careful control.
Accor di ngre oaa pluradityy - slecvadsraispiect |, liigs twith t kiiffdrgani thirbugiaest onwithe t he

video receivin evice cal cul ates the average throughput, the tine for

cal cul at FH@WQ@C%{%}I%W ?\‘?&&WQ@%"%@SH@F&@"P{? %?rpgmoéhs%'?at{'?@rﬁbﬁber of
b'sts of tm@u%ﬁﬁﬁtbbeﬁeéﬁ% Wd&%ﬁs cAls e ib§ed above, according to the
ni nety-second aspect, decreasing the tinme over which the average is

obt ai ned al | ofscorgng ite s faty-eightr aspegti ik itlye fepoasenth aspeat,clvhegehéen
th h .in th dj.ti t ot ,.setli th
e Sver enaPiriom onfief itton bR, e raerdie ot g fie dimgclorne

occur r enagerigindgs buasAbIET BBESdMd QWS vEHAWH Z81 i S@RbEP! oft Bitke@Poskabl e
even with burst errors. According to a ninety-third aspect, in the

t hi rty- niraDpMigsiBLare ¢ardinmeddet ermi ned certain tine for cal cul ating the

average throu S I 0 ec. . ZzS_As stated above, .according
to the ninet yﬂ? %%ﬁda%%&et‘ ,a%§§ﬁ"?€ﬂ3° ?Iﬁ% f‘ﬁ)ﬁé'gpﬁ} 38B?C§i ﬁ?ﬁ@aFW@ etFH‘ae_ to
300 nsecover whishgiee aeabjes bbt_ah@panuwg\tquaﬁﬁzamncwwc@huw@b#e%ﬁaeumew th
burst errors. According to a ninety-fourth aspect, an average throughput

for 40celd & ghangs inrthroughpet,andet the cardiiariwhere burshivRmENSrs @SCHr,
P e U _ SV .
Soriny Setiigfieitihe dvefftict? ine B9Bldhe SX0REIRA BRBH AT i BRI Bl ing,

aspect, eceweendecofheragst emomsuajiops quantizationlcahtrdl tonkddpestbbii evenf withe
nunber o& bits read fromthe -76 transm ssion buffer, Go-back-N or
Sel ecti vBUREEEOfS-can be adopted as the retransmission nethod. According to

a ninety-fiftpacas 1o Th URPLYDARGE Yad et t fin .aﬁﬁ-?%ﬂly@sé?/% -trPdaé-;ﬁ;édf‘,hitﬁQ the

amount of data outputted in the unit ting t is shorter than a
pr edés er piasieiemnined gonstant pededof tneffonealchiating Hres aversigerthtwighput isnwtt aken

as a certai I stated above, according to the ninety-fifth aspect,
t aki ng t%g%gg%‘é@ohsﬁr st errors as the certaintine T enables to

cal cul at e t heAgveientionédr sihieD UdcdorGiRg Nt IhabbRYWMIAtA BEFeQCaHE rRABCIRT
burst errors. io Accordi [}8 to a ninety-sixth aspect, in the ninety-fourth

aspect, PhR@INNGhgaveTRIs YA Meee of itngsspeamits Kuastization centrlvdididas each
of the c%tt%tn?gggreoé'v#ﬂ@ﬁgﬁ,atayrsg%ﬁf%gb‘%&\}\,gy the certain time T the anount

of data out certain ich is obtained by accunul ati ng

t he asount of Adiitieth@sppot isdatendet ior aimidecttramsniis§ion systep® i whightd Wded, as
each of the certain tipe T gﬁqsses., IS As stated above, in the ninety-sixth
aspect, SOHRYA&MER COAING 3PE HANKRIUNRG @i MoyINgy Pigherer 8P4 a YifRR:FeGRVIRgt s f or

the certgabficé ia%ly?}-nggbfferitﬁﬁ pT6E&iny d F?ce$/efdm9§ﬁﬂgté)%1'é E@m‘r‘&&éfhﬂ?itﬂﬁ T and

outputted for eac _the certain time enables to calc e the
aver age theyaaghgammowicate whengine process. According to a ni nety-seventh

P e TR e ARG L S bR S BT el iy ©f
25 received in a predetermined constant period of time, calculates an average
throughput from the counted bit number and transmits the average throughput to
the video coding device, and
the video coding device includes,
a video input portion for forming a video frame from a picture signal and
30  outputting the video frame,

a coding portion for coding the video frame formed in the video input
portion,




predeterm ned threshold is detected fromthe transm ssion buffer and taken
as the certain tine T. As stated above, according to the ninety-seventh
aspect, taking the period of burst errors as the certain tinme T nmakes it
possi ble to cal cul ate the average zs throughput keeping stable with the
occurrence of burst errors. According g®._a ninety-eighth aspect, in the
ninety-fourth aspect, the average throughput for the certain tine T is

cal cul ated as each of the unit time t passes, by dividing by the certain
time T the amaumanswhissiahdudfer port sternf eiddchéataesftthe wviddokame odtlethinithe

obt ai ned by. accupul ati ng the anpbunt of data outputted in the unit tine t so
bet ween Pﬂé'”gr%ﬁa@’ time and the certain tinme T prior to the present tine,
as each of th iitizbii i (ﬂE@ ; ks t he

ni nety-ei ght hgaqéugeﬁgltz?t"tmﬁgeﬁnggﬁ&\’/rgmgg'iygéc%gmﬁitg e ;‘Eﬁﬁ'@fggﬁgg Itgﬁgtste gt al
nunber ofn &9diBgfor the certain tine T by the certain time T for each of the

it ti t d.out put ted f h.,of th it ot t, which all th
aver age t hr oughp ST R GPPRIoNe o tErsEbng e ides 1ddlag M dher i s

control tranb@idesri QuiRed. atAG COSrHIN drafsAisBioReFate NArd %Lﬁﬁlﬂﬁﬁ?dhé”&}@@% e,
ni nety-ei ghth aspect, the period in which the amount of dala outputted in
t he uni t thrPHEhRUY Eecsivgd Bem the vides acsiving devicedta Hre santizationdeorttoled
fromthe tpansm ssion buffer and taken as the certain tinme T. io As stated
above, agcor drng to the ninety-ninth aspect, taking the period of burst

errors as theacendtiwinn thieshol medthey iﬁomsrbblﬁoﬁ@%cal idtidh e tHrBshald efgrge
throu(();hplét keepi ng stable with the occurrence of burst errors. According to
hu

a oné? huAgiesaing ker matiomef An ebiget iolargeor smallyaid - ni nt h aspects, the
unit tine t i Lide i : i . 18 . As
stated above, %a@%gmrﬁg)c%rﬂﬁ ?%%Igoﬁ%ggﬁirﬁ? %ﬁﬁ@ggg@gbhﬁéﬁﬁé r?'%gmdn'ﬁt tinme
t with thermisdibde fdetayetimer whithofs ahlemit afeal trandatsgien sy syhicthidoss zadti on
with the_codi n% tirlxm n[?. A(icordi ng to a one-hundred-first aspect, in the

ni net y- f 5aYHVEYalY HRYSRURI IPRTESSEXLt . the unit time t is taken as the one

frame time of whaeihniitesafbuht fBenerafed SR MR fraffetedlffig! o the

one-hundred-first aspect, taking the unit tinme t as the one frane
“the if an¥Rmsdlasing rianthe @adingy pestion tis Bygehitian Ahei owticnt threskold, the

 one- hunaPEa B L by 2T ey L FaUrth to ni netyni nth aspects, the
sunit time t i sbtekea q@ntzAtRASIatioONRRA il fatielof a0dudhiRatibd 87 §izE L3eB
peri od of the coded video and the ohe frame tinme of the transm ssion
. to code the video frame exceeding the motion threshold and a quantization step
size the amount of generated information for which is to be predicted,

20 predicts the amount of information generated when the quantization step
size is changed from the amount of information of the video frame exceeding the
motion threshold and the quantization ratio, and

determines a quantization step size transmittable in the maximum
permissible delay time from the predicted amount of the generated information, the

25 average throughput, the transmission rate and the maximum permissible delay
time and sends the quantization step size to the coding portion, and

the coding portion codes the video frame with the quantization step size
sent from the quantization control portion.
As explained above, according to the fiftieth aspect, the video coding device

30 determines a quantization step size from the predicted amount of the generated
information of the video frame with large motion of the object and the average

throughput received from the video receiving device. Hence, even if there are a




frames. As nentioned above, according to the one-hundred-second aspect,
taking the unit time t as the least common nmultiple of the transm ssion
frame tine and the period of video readily permts synchronization with
both of them 30 According to a one-hundred-third aspect, in any of the
twel fth, sixteenth, twentieth, sixty-fggst, sixty-third, seventy-second to
seventy-third, seventy-f[fth, or seventy-eighth aspects, the period in

whi ch the anount of data outputted in the 78 wunit timet is smaller

t han t he pluralitytof transadssidm éindo hithi difidieine diredglhpaadntet cansoniation lihef f er
t enpor ar iblﬁévstori ng the coded data and taken as an average tine used in

cal cul at PREVESTE t&'\‘Pg Agyices nayaghistion genkehimesteauitande clor abeo thpughpws

one- hundig -éé‘ﬂ{rgtg%o&@p i period of burst errors as the
aver agi ng ?‘?’rre used I n 5%?%?%? ﬁgaﬁjﬁge%ver age throughput allows the
quant i zat i on éofifty-bist msgetheeldtearte avidepi thansmistionl syisterkdapvisitialyl eidegen
with the occurrence of, burst, errors. Accordin tcgltla one- hundred-faqurth

aspect, IR Ingy deYICe oding: andniraasny Eh MR PRY TR 28F @ YI§5¢ ggceiving
si xty-t higediceS&yNhy 'c%?@ﬂﬂﬁrddés§%§eﬁbéﬁiveﬁd¥iﬁ§8% %‘ré'd&hﬁe@(ed' & that

seventy-ei ghth ‘aspecCts, the perio I ch e anount of data outputted in
t he uni t theyhean cagoninicatewiersire frame tine of the transmission frames is

lIler th det er.ni threshold.is detected f. the t i SSi
butter tenpor 115 1AL Speghe ettt CURts 4h8 AiThERERY 1S R B SV e
used in esdeNddin Aprédstemrpeddnishiiddtof tinfe AhdRIHIMREthedUIRad bit

according to the one-hundred-fourth aspect, taking the period of burst
error® aBupher iy theayrag coring daMiee.iandobt ai ni ng t he average t hr oughput

all ows the q“%@i@%&c%in@%&fi@é ind etshe frame dropping control to keep

stabl'e even w e occurrence O urst errors. According to a

one- hundr ed- f &f videadmauit portion oy farmitd e Videbf rdmesfrahes Hidture2 sighakeahtiet h,
sixty-first, siXx -thir?, seventy-second to seventy-third, seventy-sixth or
seventy- &8H %&%e‘ﬂg%? "BA¥:period in which the anbunt of data outputted in

the unit. tinegt s4Ha! v'(ﬂﬁﬁ%f r4 0 rfe‘:tp :
snmal | er than rtahg prgd%(%rg?ﬁ‘ihﬁédét r sthglnﬁdigg f&@ﬂgg‘i"é@%ﬁ @mt \éh r-aﬁ'lﬁrﬁjtssi on
buffeéf tepgonarily storing the coded data and taken as the averaging tine
used in calculating.the zs_average .t hroughpuyt. ment i pned abpve,
according to gﬁ&a §ﬂ8ﬂéﬁ“§%-r ?‘?W&ﬂr'ﬁgﬁ%@?’, é)éiﬁlarﬁﬁetvﬁge%ﬁﬁmoc%%db'ﬂrt@?
errors agodifg povesrRgi Nng time used in obtaining the average throughput

al lows the quantization control and the franme dropping control to keep
st abl e ‘even wRtQuantizatioreenirgl, portion for determining a quantization step size used

in coding,

20 a transmission control portion for tfransmitting the video data in the
transmission buffer at a certain transmission rate and calculates an average
throughput from the number of bits transmission confirmed in a predetermined
constant period of time and outputting the average throughput to the quantization
control portion,

25 a motion threshold storing portion for storing a motion threshold for
determining whether motion of an object is large or small, and

an ideal curve storing portion for storing an ideal curve with predetermined
operating points most suitable in view of visual properties as a balance between
distortion in time due to frame dropping according to a coding rate which is a rate

30 of frames transmittable per unit time and spacial distortion due to a quantization

step size,




30 According to a one-hundred-sixth aspect, in any of the twelfth,
sixteenth, twentieth, sixty-first, sixty-third, seventy-second to
seventy-third, seventy-sixth or seventy-eighth aspects, the period in which
t he amount of data outputted in the 79 wunit tine t equal to the | east
comon nultiple of the video frame pergpd of the coded video and the one
frame tinme of the transm ssion franmes is smaller than the predeterm ned
threshold is detected fromthe transm ssion buffer tenporarily storing the
coded data anavheatiarwiesn theamoantof ggnéiated irfemhatibrcpérconairang tdialting
average throu Q{)ut.. AﬁTrrent i oned above, according to the one-hundred-sixth
aspect , Wn‘g) M PefoLWHNG RAUtOR, IBolI08E thAR  Rigemfiany thiesBolds dei n

obt ai ni ngubRBzAEH &4frd) Fbgtgg,hput al lows the quantization control and the
frame dropping control to keép stable even with burst errors. io According
t o a one- hundobthisgaequantiagiiat tatia whichds tahiatibyofrd gearstization stephsimetusedvi deo
recei yi ng_devi calculates the average thropyghput, the tine faor

cal cuf at ig%é:ofjﬁéﬁg\yéq% ame %{‘f‘q%@f‘% ﬂ?;\%&ﬂtlﬂ"ng"g?g‘%ﬁn + @ QYapHzaton $leRber of
bi t's cor ispetioy whigeineashmditdr AherRBH iNBAAafb9 0 @&@@d@ﬂ\}g@, to the

one- hundr ed-seventh aspect; is decreasing the tinme over Ich the average

i s obtai ned péredicls hreamotnt iof infoonatiemgeokrajed okhgn thes poasiizadionostepchange

in throu ut., i ndi 1. ere hurst_ t errors occur, setting
the t1 e Sagels offtadd o /68 HBOLE oh BB JhisiRRind A1 e EBERLame: ne
occur r enegceédihg ehd mictionehreshslahd®ire Glientira@hird®d,i on control to keep
stable even with burst errors. zo According to a one-hundred-ei ghth aspect,

in tHA8 thirtyCRlcHiates Jhetcoding rgie dare ithenpredicted amounthef the genesated: i ng

t he aver d LS j oned above,

accordi ngﬁtsgﬁﬂdygﬁ%%ﬂ%@#%ﬁﬁnel}agﬁﬁhgggggg Paiég@f?ur%@ﬁ}uggé}ﬁ me for

cal cul ati ng t detamenege t quaniizhation siep Istxs rhbstn s3Rables éc dbwows Vibgalzs

guanti zation control to keielﬂ t abl g eveq Wi t(? bur_at errors: According to a

one- hund PRPHIRE (rame Jog calp 3%@08 Ingneate@ng Jogjides| eyvenand wengatthe

f orty- segaBAtizRionadt laf f t o forty-ninth, or fifty-first

to fi .ft'yt@Ihi rél alsSg{:_%%{gitehtgnp]ﬁ%gmwlsﬁ’s%%cei ved wi thout errors for the

certdbn tine, theéhicodingspotioni eastesbineavideouframengitli dhe tquantizatian step sizet he

nunber of, Rj receive o W thout errors for a predetermned unit time t
spR ma P bRt ot bofid

as each _ _ S ‘'sent to the video coding device as
each of the cestdbied abdve)2ee6fling to Mk Aty RFARPBDINE viRRCEIHhG BelRet he
one- hundred-ni nth aspect, the nunber of bits received wthout efrors for
the cert Splermings & qyaniization steedsise most syitableincdew ofndsual propertieseo

codi ng dey| £ rtaibn tine c be
obt ai ned Toh it BfediuEurafolil 8P dbobRlief HironRaua B e ik rafie, WA

t hi r 2y - nlargl, mbtiot yofsthe lobjdotf theetdverddd tircugtpth based ton fthét it triumber
seventy-first; ndr ed- seventh to onehundred-ei ghth aspects, as each

r ope-h ] J
of the cEpgelyeH ﬁ'Pma *}?a‘é@@%,rewwam%%aw the ddeal oupyer  Hemget Aeemuissr of
bits recedargd i t S C It i i J by
accumul aﬁérfg ?i(?r étqﬁﬂeﬁ@ftgfntr%l?énrgrs? E)en ﬁhé e\?\ht%f Hﬁe{%mrﬁg#@tﬁﬂ%m%ﬁgﬁg io
errors fepmmyrieatianding belveani twvot dewicas, quhatizatimagmttch msd spitableédor thike
certain {ine is sent to the videa coding device as each of the certain tine
passes. kﬁoﬁgfa?%a%ﬁ%%??‘?%“ﬁ SYRes ﬁﬁﬂ%le(ﬁi)—ptl'gﬁth aspect, the average
throughput f opcEORIiINE tbain fiftyBecend BSpecd] Gl Meedft 4ﬁr§th%sﬁééi?|\ﬁn8ﬁ Ofgss and
in the video coding device the average throughput for each of the certain
time canlrBESOERSITh&ONtPE paciien dialylates atheneverager dtouglmentthe atipecoveri n any

of the thikty:Si : i - el o y-second..to forty-fifth, . .
forty-s e\%1 r'ﬁtr%a?%')ébgr’% 3/) b&lé]h%{%¥s g?ﬁ%lp t%ﬁcg’ﬁiﬁg S(? d alr'iap?'}-qf ﬁl?? ﬁug&%&f&ttst he
nunber ofvhbisttrangadssien ave tbofiimery.rors for the certain tinme, which is
obtained by ,as each of a predetermined unit tine t passes, accunul ating

t he nunber  of ABi fesqribed slevan agsemdingrtoothe fifsy-seernd, sispeet, rigthe Eavémn t he

cert%ngt-,il- j : ng. -Li i to the
¥ gt 0 SR o MERIGE & AR, dulfiuador B TR bubkiTlrebBotE R of
accor di nghange hethomezHpuhd tretheetenditisrhwasmebtirst sgrdérmysiovcugatihedfmafami t
time t the nunber of bits received without errors for the certain tine to

t he video coding device makes it possible to obtain the average throughput
for




zs each of the unit tine t and performcareful control in the video coding
devi ce. According to an one-hundred-twel fth aspect, in any of the
thirty-ninth, fortysixth, fiftieth, fifty-fourth, sixty-fifth to
seventy-first, or one-hundred-seventh to onehundred-ei ghth aspects, as each
of a predeterm ned unit tinme passes, lygdividing by the certain tine the
bit nunber received without errors for the certain tinme, so which is

obtai ned by accunulating the bit nunber received without errors for the

uni t ti mebtaibiegvtheraviehage &y af longemthdrefie eyale pfeBerdectiiraReand thd dupstesent
time, the - aver.age throu?hput for the certain time is sent to the

vi deo co&i‘”rﬁés’dé@iqé‘@n PRGPHOT £AB kgap stablesven yhenea buist egoaPeelEbove, in

t he one- hundr egs : g r ¢ fior the
certain tine ?\gcﬁ)@%@éﬂo gog-lhpr(ljggIé evi (r:qen @1'8% a@%t(%stéﬁ[g?gé %ﬁ%&?ﬁﬁr@ep

perm ts cansiaot penod pdtimerfot belculaliag the diveeagiethroeghpAd dondt legstticamB00

one- hundred-thirteenth aspect, in any of the thirty-sixth to thirty-eighth,
fortyésegaﬁ‘?&'to forty-fifth, forty-seventh to forty-ninth, or fifty-first
to fifty-thirdsas [ i by ' i i on of
coding to tr.a.ngm' tg ﬁ%%edogbgédt%%\ﬁlgggb ‘(t:’l'(l)%?ﬁ%ﬂ&%?g@@%bggﬁngﬁgﬁnﬁggrt
nunber r @btaiviag the akerageuo ¥ msecfaplongar pesmitaiquaniizationvbdntrol whiclodoai ned

by ,as e f certaj i sses, accunulating for the certain tine
the bit ﬁ&ﬂ%‘grun%%%éﬁ §\é{%ﬁ%ﬂph&nﬁu%ﬁe[{pgbgwma unit time t equal to a video
frame period ¢ffiftjousiddasbect siates tbsa Vitiao Wnshfiskib® siyS@nY irRRichadiagodevi ce
as each of the certain_ tine passes. As stated above, 'in the

one- h¥indeedingnfeviee Roding gaet trapsiitingh@ mayvinghipicture engea tvidea weedivngi deo
frame pepi ' readi | v.per i i .ON_ W a

- codi ng tiEj%Q%S. R‘E{IPP ﬁ%&%ﬁl‘%ﬂ'le}ﬂ%%§§g{gt %nté%é\%%r\ggélévdg%gv%? %%cg)ﬂ?' aéﬂre(rao?aémﬂﬁ%r t he
certai n thewycaracornmunidate) whediby a sinple process and the average

t hroughput for, the certain ti .can be obtained in the video coding device.
According to b"%ﬂ@%ﬁ%‘?eé‘é‘ngogg‘f"é%rﬁwrﬁ%ﬁ@%t'?umﬁe'ér%f Rjts Ohedatai ¢arieGiiynt n,
the zo f ' : b Yese t - =i o the
seventy- ﬁ ‘%—és{‘Eeﬁ ﬁ Iat %ﬁga%ﬁéermﬂ%c?tggn g{g&g rﬁéﬁlt)? oOft ﬁgbo%%q tﬁ% 'r?c(':]l féé[ég éng h{t’%'%gtsepect S,
- t he v§ dethroughputi fngmdbeiaosinkes bit treingtzarearidi transmits dhe cyverage througlapd ot

vi deos ag_the video codi.ng device does, and, as each of the constant period
Bss 28ed hiihg i

of time: ki t he constant period of time the bit nunber

recei ved wi t hen viged ebgingdeVideinefilsant zs period of time, which is the

result of accunul ating the bit nunber received without errors for the unit

time t equal Rovider RPUerpripafer ferming avidepdrameciiom aqictutesignak andnst ant

peri od OE {gd{% t?lré\ﬂﬁfd&;ﬂ'g ethroughput for the constant period of tine is
R g

sent to 0 codin evice as each of the constant period of tine
passes. As st at esdinopertionciopr chidigy tthe t Vige® feaenfbire@dl puUkheaiddo asmeact ,
equating sq the unit tinet with the video franme period of the coded videos
easi |y eR8BI%s synchronization with the coding timng. Furthermore, the
aver age t hr oughpiHsnhiQfi : i i - W th
si npl e processi ng, aln%o{!'@f@?@%agcgﬁgjgg’d?ﬁéoﬁéﬁ%lﬁ Oﬁggfe\‘eg%c?d(ﬁoa@hee

const ant cpdinggwradn,t i ne can be obtained in the video codi ng device.
According to a one-hundred-fifteenth aspect, .in any of the thirty-sixth to
Thet ni 1oy oi BiiRteRiT EoaGoluTEn R EE nd 5 quariralion slatFics Sedent h
to the fpréodingnth, S or the fifty-first to the fifty-third aspects, the

vi deo receiving device has the same function of coding to transmt videos
as the video 8oHEAgMIRSIQT ccardwd | pamiont fer Miansmittingr thee cddleeddatiat iroutheer ror s

for the ri f_t) . ich.is the.result of .. as,each of the
ani ¢ty e oSillor? BUE ez i i Pioh "fate A oo B SYeBoes
accunul atHrogghet feickivednem fRe Qideedratieiiity de®Tde0tc thd lqubRtizatitint chbhtf® t to
which is befween the constant period of tine before the present tine and
the presBAfION e, is sent to the video coding device as each of the unit
time passes a v j ng- ed-f] ept h
aspe%(% , equat an'ﬁ)tﬁ%g Hﬁ%? ﬁ@lﬂrrgtqrﬁ&c %ﬂfﬂg féfo%@%ﬁa%e%@%oﬁ"%%%'ﬁeﬂ%oded
vi deos edsidrminpeg mihetherymotisroof aabbipet W largd besmatigarid m ng. Furt her nore,
sending the bit nunber 15 received without errors for the constant period
of time to the video coding device for each of the unit tine t allows the
vi deo codi ng device to obtain the average




t hroughput for each of the unit tinme t and careful control can be realized.
According to a one-hundred-si xteenth aspect, in the thirty-ninth, the forty
sixth, the fiftieth, the fifty-fourth, the sixty-fifth to the
seventy-first, or the one 20 hundred-seventh to the one-hundred-eighth
aspects, the video receiving device hasggthe sane function of coding to
transmt videos as the video codi ng device does, and, as each of the unit
time t equal to the video frame period of the coded vi deos passes, by

di vidi ng by tla® ideakstume sheningfodiontforstdrimg dn idealsbare with @radstemhineaut
errors for the constant perj of time, which is the result of accunul ating

25 the biPCSHEHNGPOPECEIOH &U{M?gﬁdﬂtvi@v Brsuad proprrignias @ ibaancewpptegens
bet veen ldioftAshaihe BEE!E frthe Hh%fﬁ)irﬁ’q aBEorthd R I%Bﬁﬁ;ﬁaté WiRcPR®S e
roughput ¥ or n

present tinme, the average t he “const a errod of tineis
sent to tofdrametetacsrditiablalper geit timeeauh spéciahdistoniion Huedo the gaaetizatids
st at eg above,. according to the one-hundred-sixteenth aspect, equating 30
the uhit YSHEZE with the video frane period of the coded videos easily
enabl es synchigirgitiRén W Bridipt epgsnéﬂa@d*ﬁwfoﬁgéﬂdf?ﬁ?é%ﬁe fréﬁﬁedl'e'éﬂghge

od o e

aver age -83 throughput for the cohstant peri Ime to the vi
codi ng déing ecading eific thepfcading wprirtion i ise largen dbae stheamedtign dloneshold, i thet he

vi deo cod;j . I C ing to a one-hundred-seventeenth aspect, in any
of the t%“?ﬁ%}g@gx ??or}@?ﬁﬁg%{hi rty-eighth, the forty-second to the
forty-fifth, obeaihoatquaatizatdm rdty WhRhf 8 dsioifd Buaktizatibe stéf sivefigest to
t he flft){-thll’d aspects, the bit nunber received wthout errors for the

®

constlént pé&pAgdhervidearirame rxesedirg thr mation thresholdandag iquentizationcetest ant
period olsigd g RASHADE GRAGHATEY MibRfafidiPrd WiniOh [EIbd Blehifed Wi thout errors
equa (0] ramne

for the unit tine he onée ime of etransmtted franes
for the const prediptsrthedambunht o infermatién genkfxed ivilesn tiasligngntigationesiep each

of the io,constant riod of tine passes. As s_t‘at ed above, according to the
one- hundrPE§- ?ef?@ﬂ?%%ﬁtf W”&§E@c@’?°'é@f_58? Orgetated Jalarmating ¢f U’\]_et MidgRefr frame
Lime of hgedding e Mdtin{thAERSICAR tne GRil-aflof YRGdYr oni zalion with the

transmission tining of the transmtted frames. ‘hernore, the bit nunber
. receilyed wi t heatcugtesr thef moding: ratesframt ther pratliictedt ianwunt obrgdrerated

cal cul at wi.th sigple processi and, t he average throughput for each of

‘t he co_ns?'ﬁﬂfm%téqq’JlggHlanEW'%F‘?R%@nggbﬁiaﬁﬁ@qent?‘?wm%cgodi ng device.
According to degimmimetd edariigionesled 3oBeRost ishitable A vidwe drthbt Vispaint h,
the . . forty-sixth; the fiftieth, the fifty-fourth, the sixty-fifth to the

sevent y- Prepgarties fram dhgnedlowatast codingntate tand Itee ddealhoutecandisginds thepect s,
as each ] rl of 1.1 sses, by dividing by the
const ant aggbﬁ%ac}%gﬁ%?%&ef@etﬂ ictoaﬁ]gré)oé—bblﬁr’g%rgqaved w thout errors for the

conskant peri ¢tk ebdingnportiohi edddssttiehegidessiarneokitaahe ralaatizatod BeePisizenunber
recei ved vvi{{l]out errors for the unit time t equal to the one franme tine of

the tranSRNt¥eR the gvastization sRNEI PSR period of tine, the average
th hput f { t i ; i f i j
roughpu Oﬁso?é?cﬁ%ﬂ 8o SAddaing ! iR fr'@/-p ars.Beé‘lJ;?rsx%! 3{?’(@% g@gf\p 9 zZS

devi ce as eac e constant period of ti asses.
accor di ndevicet deteomindsu rdgeantiatjibn egtep hsias pleorn, theg pacdiogpdt hmount toft fhee t

with the one frange ti of .the transmtted franmes easily permts
synchr onpfg?f%ﬁg\,n\ﬁpﬁngﬁ@ PP‘;’?‘%HC@& AME; Wity darge mpHoR Péﬁ%%qbleé% Wa"rli‘@s.
Fur t her mayradefrcihpae foddet BbRthe \Vled ﬂ&e%&&éﬁ&epﬂér&@, 8fer iffReredn be
30 calculated with sinple processing, and the average throughput for each
of the camst &ntplgeliibdobf transmission biinesbt withediifferenhethrodghputsdiong thevi ce.
communication line between the two devices, quantization control most suitable for
the throughputs between the two devices can be applied.
A fifty-fifth aspect is directed to a video transmission system in which a
30 video coding device coding and transmitting a moving picture and a video
receiving device applying certain processing to received video data are connected

through one or more relay stations so that they can communicate,




-84 According to a one-hundred-nineteenth aspect, in any of the
thirty-sixth to the thirty-eighth, the forty-second to the forty-fifth, the
forty-seventh to the fortyninth, or the fifty-first to the fifty-third
aspects, the bit nunber received wthout errors for the constant period of
time, which is the result of, as eachgf_the unit time s t equal to the one
frame tinme of the transmtted franmes passes, accunmulating the bit nunber
received without errors for the unit tinme t between the constant period of
time before thdepsiasendn detartiagdar keroplof 388tretéivdd data, SBBLvidéb réesivihgeo
codi ng device as each of the unit tine t passes. As stated above, according
to the ofEYVIREAKRE MtpREticeanspission kefweenmagiacent paewiithe relax statighsh t he
one frangnlijgifof the transmtted franes easily permts synchronization
with the transnission timng of the transmtted franmes. Furthernore, by
sendi Pg t he bihe mlﬁjoetati_oaaeiakwl awi:drhhaﬂin rararrmmiséﬁion Hdﬁﬁe@@@@ljaﬁjght pgéicﬁd gf
time for eac he unit t t, .the average throughput. can be obtaine

! fitseh et

of :
for eachf relaestiatipps an plecting @prry of daseived data and franamitfie

vi deo cogiththsmibsioH®Vd&RirrefEE O ifidMhatiBnd iRBRaANG I tRY- LR Pefpk, N
any of the Lhirty-ninth, the fc;rty-sﬁlg?h,lﬂl?ﬁghwf e hd,&Phgﬁ{??f &t Bk h
t he si xt yelfarfsnissiont he seventy-first, or the onehundred-seventh to the

One-hund&‘?ﬁi?e‘hgg‘%EB%B;%}SH%%Z‘HeaCh of the unit time t equal to the one

frame pe frames passes, by dividing by the 20

constant peri gtb ¢ilebicoBingh®evidd inel/dear received without errors for the
constant period of tinme, which is obtained by accunul ating the bit nunber

receil%ed wi t hauyide fepw paestion Her fprming iarvideobisamediomhe pieines aignapandod of
time bef B[Jﬁmtttti}ﬁﬁ\%e\ﬁc?%frhh{éﬁ and the present tine, the average throughput
sta

for the Co period o ime is sent to the video coding device as each

of the unit taneodingasstion @b dwling ahe dvidde Vitamacemednih tife titkeo input
one- hundred-twentieth aspect, equating the unit tinme t with the one frane

time of PRBOMansnitted franes easily enables synchronization with the

Lransi ssi on irihisdon B RSB aB0 MRS ool AL Wifg pEAGHTT | e

aver age throughput for the constant ne for ea e unit
timels to theavirdequantifiatigndmnitoe poetion for detemhiningc arquanitization sepsizei deo
codi ng device.. Acgcordin 0 one- hupdred-twenty-first aspect, in any of
the thi rmf’-siﬂ!ttﬁﬁ?&’ Vigw” ‘Pftrﬁqtﬁjeef Wﬂ!tYHE"&'Pﬂﬁr@e‘e‘g%qP yhe forty-fifth,
the forty-sevanidioh@ quBRtizatidnycontréd poRtidh gar cBhterﬁgfd ﬂﬁé’ﬁtfiaﬁéﬁ stéh ke
fifty-third aspects, the video receiving device ha$ the sane function of
codi ng t 8ceqrdingriotcommubicatien chadilivdecarsbdi ng devi ce does, and the bit

nurber recel ngtr%gni?s%ﬁoneréo ftrol f 5rtitoﬂef§ro?|%tnaslpntiﬁiﬁgr jthOed v?giecg icr!TaEté Y\r@itﬁg 's
20 transmission buffer at a certain transmission rate, and if a communication error
occurs between adjacent one of the relay stations and the video coding device,
making automatic retransmission between the adjacent relay station and the video
-coding device, and when the transmission control portion itself makes a
retransmission, or when it receives the retransmission occurrence information from
25 the video receiving device, sending error information indicating the occurrence of
the retransmission to the second quantization control portion,
wherein the second quantization control portion,
when receiving the notice of the error information from the transmission
control portion, sets a quantization step size with a larger quantization step size
30 than a quantization step size comresponding to the quantization step size
determined in the first quantization control portion and sends the quantization step

size to the coding portion, and




obt ai ned, as each of the constant period of tine passes, by accunul ating
the bit s nunber received without errors for the unit tine t equal to the

| east common nultiple of the video franme period of the coded videos and the
one frame tine of the transmtted frames for the constant period of tine,
is sent to the video coding device as_gpach of the constant period of time
passes. As stated above, according to the one-hundred-twenty-first aspect,
taking 1o the unit tine t as the |least conmon nmultiple of the transn ssion

frame time anehehengtaeceidingftheirttios ofasé leyroe ebirasticry frohy B tzaigntissivht h
bot h of the{p Furthernore, the bit nunber received without errors for the
const ant SBBIPLPAHOR | q¥erc #h Hedetarmined cePnstamt Peripte opr imessseryls 4ha t he

aver age | t 3ch opstiant spKri ' b ai ned
T he v daRHER, st SR8 dRloriified GRS AR A cRepafion o) Bl
aspect, iunchanygexf totthe dolding pemiont bndt he forty-sixth, the fiftieth, the

fifty-fourth, ;the sixty-fifth o the seyenty-first, or th o
one- htindr ed- séhﬁ‘eﬁf’ﬁ'nﬂog?fﬁe“ -%u%d’_r’%‘?? é’?ﬂﬁlﬁog%%é@%,w'&h&evﬂ%@'@%i vi ng
devi ce hage &ige SBAEGMNALISRBORY ﬁﬁg]ﬂﬁﬁidncbdrﬁr%ﬂﬁﬁ?ﬁon‘.” deos as the video

codi ng device does, and, as eac e constaht period of tinme passes, by
di vi di ng by t A¢ explainest ahovereatcantding ta fiee tiifty-fifint aspediethe aekbiyv sthitinnt hout

f . 1.0d of ti Jwhich is t | t of,. ac | ati
the bi ¢ e BOREHE KerRRrntioR deruPen ne Bhd shadibedriacey olaich Tohene -
l'east contiden radeivimy @ieQice! BRJ rditenitd 818 r@Pindisibnt fepriRE nfdtrREoANd the
one frame tine of the transmtted frames for the constant period of tineg,

tEe d@grérgﬁcatirvﬁogbmﬁuoowrreﬂﬁ% afoifiet Eaitansetissien dp thie;midpfg ceding adeviga.t ed to
. = ar e . > e
St at ed antfdf pBAAE €uehi22idREB0 kg BE BBkl SonlivdR BARRER, . C e

uni.t ti melevicas intbeacceast. comon nultiple of the transm ssion frame period
and the perio ' | es synchronization with the both. so

Furt her nor e, &ﬁﬁﬁéféﬂgégpg S%Léirﬁefﬁgg ft8ra tvieoc BABS ARSI BYHEMLIN WhiRh 8an be
e bonar e ChIRyTBERcE 058RE SRy Al 5" Fgny FRASED Sha' 3 vBED ©
- 86 Agcorettaigng desicerapying cedainprucgssingid rasgieed video data aoé cohrected
_ thirty- S%ﬁ(rtongﬁ Bne o'r.more relay stations so that they can communicate,
wherein when detecting an error of the:received data, the video receiving
device makes automatic retransmission between adjacent one of the relay stations
and itself,
20 the relay station makes automatic retransmission between adjacent one of
the relay stations and itself when detecting an error of the received data and
transmits retransmission occurrence information indicating the occurrence of the
retransmission to the video coding device, and
the video coding device includes,
25 a video input portion for forming a video frame from a picture signal and
' outputting the video frame,
a coding portion for coding the video frame formed in the video input
portion,
a transmission buffer for storing video data of the video frame coded in the
30  coding portion,
a transmission control portion for transmitting the video data in the

transmission buffer at a certain transmission rate,




the thirty-eighth, the forty-second to the forty-fifth, the forty-seventh
to the fortyninth, or the fifty-first to the fifty-third aspects, the video
recei ving device has the sanme function of coding to transmt videos as the
vi deo codi ng device does, and s the bit nunber received without errors for
the constant period of time, which is_ghe result of, as each of the unit
time t equal to the | east common nultiple of the video frame period of the
coded videos and the one franme tinme of the transmtted franes passes,
accumul ati ng tehetehigorawyntiriffer e daipoedd Wikichooén ethiedr soding  pbeioanidnd i thie t

bet ween the constant period of time before the present tinme and the present
Lime, |0 lRBsETeRRRPufiebiar demRerarvisloriasdngyidRa, siee aldhe AlpaoFamACagaRt 1 i me

t passesj, & akpyv according to the one-hundred-twenty-third
aspect, taﬁl'%ng tﬁggﬁnfb?]t‘apgre t as the |l east conmmon nmultiple of the

transm ssi on far famet drppamglguaetizationocontfolvpaition feasidterneinimpl #hether to
synchroni zatign with hot h. of them and transmtting the, bi unmber
recei ved Sfﬁr{eh@\?t V@PPOB@% 8t ﬂﬂﬁ’lgemﬁ%{ngzﬁ%ﬁ f"gﬁ Be rpfgmission &)F%?r &agh of
the unit dtetémﬁﬁingcao(glhzﬁﬂwaﬂs.esféﬁﬂéiaef&%b@%o fpﬁ?%saé@aerﬁ Wr@ﬂgihput can be

obt ai ned for eac e unit tinme t and care control 'can be realized in
t he vi deo -coditigfraemg dreppingéauaritizgtion cantoleedrtiontr ed- t went y-f ourt h aspect,

in any of the i -ninth,,.the . forty-sixth, the fiftieth, the
e ot bbb St | Ol Lo ivdidy & Magpé | doPitio Biyshold for
hundr ed- glevarniifingowhBiepnte- Brongrivg- ¢idabt Ha@s REGhS  tehipRrarydBaffée b Vinag

device has the sane function of coding to transmt videoS as the video
codi 1§ d&ansmissies buffanfrogsa paedetermingd vatie whiepgeceiwinganotics ofifbel ereast

common mild | ' L L ' . |.d one
frame 1 nonReforio et fiBTRoRfEL 85wBh. Bf st o e ahitBan:
peri od othresheldt foetha preuetérenined caluedhedn Mot Rezeivitg ties sotios dflthe cargt ant
period of tine, V\/?i ch '\_ls the result of accumulating the bit, nunber received
wi t hout dFPEpatiqn, fram dhgniransmisgion sentfRleROFIGR b & Predetpepingd eanstamte
before tha/gse8Rie, bhAe and the present time, the average throughput for
the constant period of time is sent to the video coding device as each of
the ufit tineperfpassdmmsdragpisg apattohbbnet stacingridionthet randraission buffer

one- hundged-twent y-foyrth.aspect akin he unit ting t as t | east
comon mils Yiea q5ka {1k e[{éérllgcﬁ?%l? rf"?"%\%:éh}?e?méinﬁﬂ{)‘gfq{@%gpingh%f"cépdeos
easily efamestorddGhtRe témMpofdty Muier 19 14rgRet théleMhe Hathe drbhingd tRRSAbIGL | NO
the average throughput for the constant period of tine to the video coding
devi ce f@ndealem sefs arpuantizatian siep: sismavithes laegesiquantizatiorosteipnsizéidhan aeo
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codi ng t antirsengsithe dasatizatidnastes eireto e @odingepdriion,adHy yi ng certain
processing to received data are connected ) )
-~ the coding portion codes the video frame coded next with the quantization
step size sent from the frame dropping/quantization control portion.
As stated above, according to the fifty-sixth aspect, the relay station makes
automatic retransmission between itself and an adjacent relay station, or the video
25 receiving device and transmits the retransmission occurrence information
indicative of the occurrence of the retransmission to the video coding device,
which permits coding control-taking-the-communication condition between devices
into account.
According to a fifty-seventh aspect, a video coding device coding and
30 transmitting a moving picture includes:




so that they can communi cate, wherein the receiving device transmts the
bit nunber received without errors for the constant period of tine T, which
is the result of, as each of a io predeterm ned constant period of tinme T
passes, accunulating the bit nunber received without errors for a
predetermned unit time t for the consgsnt period of time T, to the coding
device as each of the tine T passes, and the codi ng device cal cul ates the
average throughput for the constant period of time T on the basis of the
bit nunmber reaevided dodimy tpoetiore dwi vodigg e \priotity heeaAwitht atfirst ahanigzation
accordi n%cto the%}c()pe-hundr_ed-tv\ent y-fifth aspect, the bit number received
wi t hout ECFERRSYHId 8 OBty fAreadvitha sscondniuantigafiom @cewiasy|iateMidgPt h

si npl e pr. ' put. f.or each of the constant
peri od ofﬁﬁﬁbgggg%@g%bgﬁ?%rﬁég&?ené ﬁ%{g@g?{r@ device. A

one- hundr ed- t wempripribi >arba/mepeuriority aree ghesging poxtient ifon detediniagt @ddt o a

20 data transm.ssion.systemin ich a codjng device for coding to transmt
dat a gnd chanding; Fn@'ﬂﬁ\&i%@af%ﬁ'ﬂ%ﬂwﬁ'%{@f %‘5%35%@@&#91 he dmEtiQfed
data ar e geABRAEE AtofRatidibf ﬂaEGWdé‘@eoaéHTH%meC@iheo cmﬂgj?d(]?i%@; i

predet erm ned constant period of tine T passes, by di y the const ant
period of ti m@ tanswisgipn centrbbpontiondon/isansmittirguthecrides soded bit strirgs const ant

period of ti T ] ' e result . of agcunul ating the.bit nunmber ,
Fece ved wi t navmepiafel plove ageBilive it AP SHth Rt e NG Slant
period olgeherated infoimeaticritichidi@s @ ths eofrmEitai Sthrd Ry (e asrasBs B Ut
for the constant period of tine T as the predeterm ned constant period of

time !t p&edig. the mylogite Aresoiearerc deaniithe nenrieribh erean dhe dPnatitnt gresi xt h
aspect, : age r uf. C nt., per i f et an be
ol cul at SHERIRR EGHBRCREBLINE: bridRy g8 JHIAN il aBfng b \ddBrefy
aspect ofinfolmeatiore sestppressed iaod the vde®quealityt of thedorarity rass g set Gingslyst em
in which a coding device for coding and transmtting data and a receiving
devi ce fgﬁteét%ﬂ? ng certain processing to received data are connected so

that they cancqffiaifiatdspett Wificled 6 4 SHEhBLNr AH R gﬂéﬁi‘iic??ig‘[-.he bi t

nunber received without errors for a predetermn const an erio tinme
- T,. whif choperatioa whkencodiog g sisleodramefin ahdden eddingrdevieainvhicht operatingasses,

e umen PRl G B R A8 6 oS aSTh bl |
+and the peRsedt timdWise tdistofforc adeN® #8MIC Brabpifg Hecsfdid@o a coding rate

which is a rate of frames transmittable per unit time and spacial distortion due to

quantization accuracy when low bit rate compression coding a moving picture and
20 transmitting the coded moving picture through a communication line with a low bit
rate, comprising:

a first operation mode in which a quantization accuracy for next coding is
determined according to the relation in magnitude between a coding rate resuiting
from coding an entire video frame with a certain quantization accuracy and a

25 coding rate at a point most suitable in view of the visual properties corresponding
to that quantization accuracy; and

a second operation mode in which a video area to be coded is divided into a
priority area and a non-priority area, the priority area being coded with a relatively
high first quantization accuracy and the non-priority area being coded with a

30 relatively low second quantization accuracy, and the quantization accuracy and
sizes of the priority area and the non-priority area for the next coding are

determined according to the relation in magnitude between coding rate resulting




o predetermined unit tine t passes, and the codi ng device cal cul ates the
aver age throughput for the constant period of tinme T on the basis of the
bit nunber received fromthe receiving device. As stated above, according
to the one-hundred-twenty-seventh aspect, by transmtting the bit nunber
received without errors for the constagj.period of tinme T i5 to he coding
device for each of the unit tinet , the average throughput for each of the
unit tinme t can be obtained in the coding device. A

one- hundffredh togingywith e firshape cecond ghantizativendcdursaias and d soding eateest to a
data transm ssion ﬁyste I n_which odi ng devi ce for codi n% fo transmt
data and %a PPEEeMPPhg ecénf\(ﬂ?wasgﬁﬁﬁnzyse@lr PEPRETHRD CRUISRGNEWSr & dNed
data are qpapfefictthd@rades hat they can communicate, wherein the receiving
device divides as each of a predetermned unit time t passes, by a

pr edet er m ned whenginawhepdhe aiamtizaliore atcutaey dddtemuinbdrinrthedirse dpaiationut

errorg f h nst ant riod.of , tine T a, which.is the_result of .

Sccuml athor BIIE Hie A mBdeaTinuded nerisehBuoNEr it Valle of 1 thpatization ¢
bet ween tdegurady PiRIGH&EIDA Soded RHRB AR the dir&f ofdrifon] niRfeOftthd dUc@Rant
time and the present tinme, to cal culate the average throughput for the

const ant operatied wedeiaRd T as each of the unit time t passes. As stated
above, accordj ta t - Uk - nty-el ghth aspect, the average
hrovghpat 1 ot enfe sie 8Ffie i Siod BRRt LI Vo BERbY Rl e o
30 the umeacHdsrits maximurdtheAsEratibmendde Mo08E frobtheaskdonaiperatidh modepect ,
I n ang o&qh_zee,one-hun_dred twenty-fifth to the one-hundred-twenty-eighth

S

asped first eperatignimede.t aken as a one frame time of the transmtted

frames. As st i . - dred- - . l.,ng the
s et e A Bol i B LM A ANERRLE yich BERpEbe Ui
synchr oniqualityoabsalutelyt ldeectdiangetromimguatdizatich rgcumcg and corresponding

one- hundred-thirtieth. agpect in.?ny of the one-hyndredtwepty-fifth to the
one- hund 8§ WERPATE; hTe Reppissible aRde.cthe GrRyentiona QUﬁaﬁzeﬁm caniol

.. functi oncehsiaBihd thd QistbPPEPeki ! ' i i kes
the io ur?i tS]t i me@t_ aslst heﬁl?gteg'éfiﬁgﬁneéi%r m&gﬁi{ﬁ%&%‘ﬁ%ﬂggtﬁg‘ﬂy@@ slﬁngt ed
~ abovd$ afrenaifmpping exeeeth&rehpadnissibienlimiti thenvidepemuality akthegspaialuarea ti ne

b ast he wish ](sr:ﬁg?vénjy%podcrts}nrﬁn thEVR éot fsegacfzrlrf%ggssoe Sé‘itltfﬁa%ﬂggtlioenscontrol
+- considering the visual properties can be applied to the important spacial area.
- Then, coding parameters for the changing input video can be kept at values at
which the balance between the reproducibility of motion and the spacial resolution

20 is the most suitable in view of the visual properties.

According to a fifty-ninth aspect, in the fifty-eighth aspect, the coding rates
most suitable in view of the visual properties corresponding to each of the
quantization accuracies are each determined as a set of points in a region
surrounded by an upper limit value and a lower limit value,

25 in the first and second operation modes,

the quantization accuracy for the next coding is increased when the coding
rate resulting from coding with a certain quantization accuracy exceeds the upper
limit value,

the quantization accuracy for the next coding is decreased when the coding

30 rate resulting from coding with a certain quantization accuracy falls below the
lower limit value, and




synchroni zation with the transmtting timng of the transmtted franes.
According to a one-hundred=thirty-first aspect, in any of the one-hundred
is twenty-fifth to one-hundred-twenty-ei ghth aspects, the receiving device
has the same function of coding to tPansmt data as the coding device does,
and taking the unit time t as the | easggcomon nultiple of the data frane
period of the coded data and the one frane tinme of the transmtted franes.
As stated above, according to the one-hundred-thirty-first aspect, taking
the 20 unit tiwhent tres cobing eatet resuitingn fiud tdodlirex wath bheetiaianguasiiationf r ame
time and the per.i od,aqf gata eas| It\(qﬁenabl es synchroni zation with both of
them Ac@GPYARY B Vithip {Be Heqmneaetyaan {hes HepRt imipwalve and the lawer ijpitni nt h

aspect. VBRR, IeqYarftBatibh eBbillaR) frieiRad BbaHG3S Bt tilhqaer age throughput,

the time for averaging Is variable according to wnether’ a burst error

occurs or not Aszstated sibavedaatarding &z dbe diftygninth Bbpect, most stable coding

one-hundred-thirty-secand aspect, decreasing the ti ver ich the

average ang%lt ‘é?fhi’& f?@?‘ﬁ?q se‘@ﬁewaﬁﬁﬁﬁ?25?‘@‘5%’0]@8HW%Wﬁg?EQP%eQWHEgve to

a_change sbihel IMIUEIRY thealbublly iHstC QNtiECBLAHE! Bt 1P lealohPRUSRH KB OCCUT
age 1s obtalned |

setting the time over which the aver arger than the cycle
of the oé@etdegyice of the burst errors allows the quantization control so to

keep stable e . rst..errors.. . -90 carding to a . . .

one- hundr ed- t Ei%g?@"ﬁ#% §§tbe§[?tafsqeﬁt’t'ﬂet ?ﬁ@ﬁ'gﬁk?%ﬁp&m[ﬂ"ﬂﬂ%s?ﬁ@fvi deo
recei vi nthelquantzatishcidcatasy Whén @nangae it HefSh Bul . sdcbAd BRE A ehddes®e |s
vari abl e, according to whether burst errors occur or not. st at ed above,

accor®i ni ehpsendos sizeuiiiess thanra yalugi atavhish ecdifferenge af swacial) distertionne
over whi : ) S, obtained permts the frane dropping control

qui ckly gg%tgﬁﬁgaggggb%hange in throughput, and in the condition where
burst type er Asr stabed lahoveetadoogdinhetd ithe sixiethwaspdut! iee asiamgee of she

obt ai ned | arger. t han the CKIC| e of tgf( occurrence of the burst errors allows
the f r an@UaPRToRAHRROENED REIL img: & BowRoRtse Bl Sbe ahapgs. ofi e
Accor di ngishaIAnfiae shialle dfetdting! Noi ' idbbfdl RRECL
when t he [vi de% receivi ng%gevi cg '%:(%'If‘%éaﬁbeag%?ﬁgé%eg’3‘&5’26‘9%?538?5%9‘?‘6@ﬁe'-ti me
~ for aver &owmgdi s variabl e according to whether burst errors occur or nat.

As stated abo cording.to.the one:hundred-thirty-fourth aspect,

‘decr easi ng thé%f:?'%@‘%\;%ra TSt sRest: 'Qgﬂ"q g"ﬁﬂ?&ifﬁ‘éﬁhpﬂeﬁﬁﬁcﬁ Wﬁﬁ'é the _
quant i zatraAsmissidioton@bl PR @aldupites AhePRAGGEOHE@Ih U T irh€SRRRST Ve
to a change in throughput, and in the condition where burst type errors

occur, s¥hishgverngetis pbtained iswadable rscatdingde vagation of thel numbgeof thitan t he
cycl e of %BE??ﬁﬁgHiﬂ?gﬁﬁP%cémn%w st errors allows the quantization control
a en wt ar's

to keep st e even errors. According to a

one- bundr ed- t Asmhyntiorfddnalsmes atcording faethbi ditty-firstaspca seetdasid@ tihimet he

vi deo regeiving.deyvice cal cul ates the average throughput, the tinme for

aver agi nﬁ"’i Qbigning Hie ayerageqrlinyvs suapiésatien santed asd, sameodiopping cemfrol As
stated a | t - thL ety f e asi ng
the t1 e tauRy FEPORSLRR0S chafiglR MR dhd W he (oRoRRASfhore BEI
control Bipe emersfocove, setting it tivenfor abtajningkthe avesage inger ttham tikdapgle i n zs

t hroughpuyt .,,and in the ¢ itjon where buyrst t .errors qccur, setting the
time ove#lI Hhe cﬂcqqﬁr?ng@epg(}gei bu@Bt‘ﬂT‘?fédaw%‘f"ﬁe‘i“yﬁ?’ﬁgﬁ{'?‘ﬂecw& cald frame
occups engopping Bentholts keBp stilsie BVLRtH Bl sPE@sid zation control and the
frame droppi ng to keep stable even with burst errors. According to a

one- hundr ed- t Areerding o ha asislyesscond aspedf in hibeo thirch ondfoeudtbo ashecet ytheecond

to the ope; . | NN i in.whi,ch the bit numnber.received
wtt hout BIEGBIERgA LBLLENE bbidd at fBRPt SflpiiBudd 1iC aldiRod thdlihBat 1553
less than 300 msec.
As mentioned above, according to the sixty-second aspect, the time for
30 obtaining the average of 300 msec or longer permits quantization control and

frame dropping control which do not go unstable even when a burst error occurs.




predeterm ned threshold is detected, and taken as the averaging tinme for
use in calculating the average throughput. As stated above, according to

t he one-hundred-thirty-sixth aspect, taking the burst error cycle as the
averaging tine for use in obtaining the average s throughput permts the
stabl e quantization control and the frgge dropping control toward burst
errors. According to a one-hundred-thirty-seventh aspect, in any of the
onehundred-thirty-second to one-hundred thirty-fifth, the period in which
the bit nunbeAccertny tdawittirdbird aspectsinf the sdventiniot eightte aspecty alhehdhthe one
frame tine of .io the ttrgns l.tted frapnes is smaller than the t?redete m ned

FOANRP d the

t hr eshol FESMRRAL Gl iaR efPigulatate the cRYRIRAG g riBg 1l at i ng
the aVer%ﬁﬁ‘aiﬁihgolﬁ@hﬂ%réﬁésis%ﬁﬁﬁﬂeaé&%?dinﬁtclﬁg(/ idtbnl Bf thée number of bits

one- hundred-thrrty-seventh aspect, taking urst error cycle as t

aver agi ngvhosedransetssion asdcanfirmegl.t he average t hroughput pernmits the stable
quant i zation ntrol. and the franme droppi control is t rd burst errors.
According to %oﬁ'?phﬁﬂ%&eqﬁqvﬁi aEGe "&h&‘ﬁ tﬁgp%’étﬁ’jthrﬁin %ﬁ%‘?cg}l\@?%@aﬂﬂg-thﬁndred:
thirty- seamndveowhivh EReNEReef bbidined BlI6WE Qrifizhfion (BRI 4RE fFAREI Vi ng

devi ce has the sane function of coding and transmtting videos as the video

codi ng dEVRRNG eRtrokqickle respenisiveviniaphangs ipi throughpet, anscisithe donditinout

errors f (R e he video, f eriod. of .the coded
vi deos i gfhsetrrr%i% g‘:!r} twﬁéa%F@ngoéﬁgdg%b%ﬁﬁ%yhﬁ%é‘%h‘gw&hﬁgg@&?@q&‘e‘&,Ob&ﬂ’ﬁegaken
as the algrgeyithgn tthetoyske df fthe crRiueiehati ¢TothehBuRY &ITRGS dlidWaU ghantization

st ated above, rding to the one-hundred-thi rty-gllﬂght h aspect, taking the

bur stt@er PBP"‘ER%_%E ragerqiereecagirebta kaap siable evan with Auritegrarte average 2s
Lo e EEbRING G0 S (MBI dspbt IR FRNLEmnmAS: biafiul (ATRCETARP N0

control toward burst” errors.” Accor 0 a one- red-thirt It
any of t peedeterninad cedstant pesise obtinhetfor thleulating e dvedgerthraughbuf ishot
aspects, recei ving device has the sanme function of coding to

t he, vi
| t_ransrﬁt'?ﬁsggﬁgggg "PE-vi deo coding device does, the 30 period in which the
<bit nunber epgi KRAUBhENCHoVe! ANCBIdiRG £t Rbity i taspBLE 1eOel RSt

~ common nul tiplex between the vi rame perio odéed vi deos and the
. one flf anrebtainiag dhet aAeeragansndOf gusée ardonger peanite rquantmatidre gontrdetedm ned

BRI e S X R e

one- hundeggrt hirty-ninth aspect, taking the burst error cycle as the
averaging tinme used for obtaini ng t he average s throughput permts the
stabl e quant i ASEPEING dRt PolsiXiyrhilth haspecimdn dthsp forysbdint aspect.olke dramest

errors. ?jmqﬁ@ﬁaﬁvﬁﬁbgg@nﬁ%} é%ﬂi[)ﬁaﬁﬂh%?,’ aspects and advantages of the

pr esent econe re apparent fromthe follow ng detail ed
desceopti on otalchiatgs asentragevdsthy dimebeithéd blisis dfithe anerayet ambum dfithihe

acg:orrpanégrqgra?erc? mfgﬁ'ﬁétici)noof tﬁeg\?idgﬁ If%ﬁng%%%gln%{é% g:coﬂgltzan[’ﬁfé\g'\iyogegf time
and the average throughput, and
uses the calculated average delay time as the maximum permissible delay
time.

25 As mentioned above, according to the sixty-fifth aspect, the average delay
time is calculated from the average amount of generated information of video
frame transmitted in a constant period of time and the average throughput and the
amount of information transmittable in the average delay time is also calculated.
Then the calculated amount of information is used as the threshold for the frame

30 dropping control. This allows frame dropping control corresponding to the moving

video characteristics and communication condition.




Fig.1 is a block diagram showi ng the structure of an inmage codi ng device
according to a first enbodi nent of the present invention. Fig.2 is a

di agram showi ng neasurenents of the delay tinme and the s transmtted frane
interval in the first enbodi ment of the present invention. Fig.3 is a block
di agram showi ng anot her exanpl e of thegstructure of the frane

droppi ng/ quanti zati on control device in the first enbodi nent of the present
invention. Fig.4 is a block diagram showi ng the structure of an image

codi ng devi ce/licooaﬁngpltcdhrm%p(ty@i)ah aﬁpecﬁ imﬂtmﬂj;cmm&xmfasrimt,pm@aeﬂ’ie Vidﬁent i on.
Fig.5 is a timng char oW the timng of state transition in the
second efBSIYIRBIEVEE Cfaﬁ.@s'%f@éé@%@vw&mwhmitdhe time qvey| Whikh &S

showi ng GBeaiséd USt Wl RBof ﬁoCQQié}%lgd%Y'_}ﬁ& ﬁlﬁﬁ@%ld'o'?%'fsoo‘?‘ tﬁ@'iélla_
enbodi nent of the present i1nvention. is Fig.7 s a block o|| agram show ng

t he strucbueetipfecaivadrage codi ng device according to a fourth enbodi nent of

th t ti . Fiqg.8 i b). ' . | th . I f
e DE e LS Rk BBne 8 cfel Soa L o hE RIS e rdu ks vy TR ©
fourth efhrdolBNWiith the RERRRMs OBEAREd ANowdOfrking: ardpgirﬁg BbREY dhidmyam

showi ng the structure of an image transmi ssion systemaccording to a’fifth
enmbodi nefgspEMsivectopr ebange imtcpughput, andyinthe conditiirowhers bynstiypstewnsg t he

structur f ' 1 SSi ystem accardi ng ,to a sixth enbodiment
of "t he. pPglu, 38rGaE dé SRR AR SR RGN biiadh Bif e SRR R L o
of an i nige ocodiregcal ey itise babstaaredrsdaiitvd fratnd eY&iPilg @ohadl iR Rbepfstille
present invention. Fig.12 is a graph show ng the anount of generated

i nf orlPrat ieMﬁ"Witt["hbWéE%’éQ'fS-tp the quantization step size in an eighth
embodi ment  of AtcESrd?ﬁgisfﬂ“ | BRNLEUhth F'agpégt 'ﬁ}athB' ‘?8@{-%%9@@@&0%89 the
mage codi ng i hg

structure of an’i | evi ce acco o a ni enbodi ment " of the
present predetemoined donBiagt périod odtimexfanphleuttingitvé aiverageftheoughpag s hdgtane in
the case in i the size of the priority area is changed in two steps in

the ni nt FSSBBRISOBITSF t he present invention.
' As mentioned above, according to the sixty-seventh aspect, the time for

- .15  obtaining the average of 300 msec or longer permits frame dropping control which
do not go unstable even with occurrence of a burst error.

According to a sixty-eighth aspect, in the fiftieth aspect, when the video
receiving device calculates the average throughput, the time over which the
average is obtained is variable according to variation of the number of bits of data

20 correctly received.

As mentioned above, according to the sixty-eighth aspect, decreasing the
time over which the average is obtained allows quantization control quickly
responsive to a change in throughput, and in the condition where burst type errors
occeur, setting the time over which the average is obtained longer than the cycle of

25 the occurrence of the burst errors allows quantization control to keep stable even
with burst errors.

According to the sixty-ninth aspect, in the fiftieth aspect, the predetermined
constant period of time for calculating the average throughput is not less than 300
msec.

30 _ As mentioned above, according fo the sixty-ninth aspect, the time for
obtaining the average of 300 msec or longer permits quantization control which do

not go unstable even with occurrence of a burst error.




-94 Fig.15 is a process flowin the case in which the size of the priority
area i s changed in the ninth enbodi nent of the present invention. Fig.16 is
a diagram for describing the area control for the priority area and
non-priority area and the quantization control in a tenth enbodi rent of the
present s invention. Fig.l7 is a contrgg-flow of the area control for the
priority area and nonpriority area and the quantization control in the
tenth enbodi nrent of the present invention. Fig.18 is a bl ock diagram

showi ng an exa&¢pbrling t¢ beseventiethuaspent, ia the fifgrioarthi aspekt, iwiesre theodidag

device. Fig.l.9 is a block diagram show n n | e of the structure of
the codi ReeHle cBvite g as 16 SVaderdhiiipuE 168 are.Grermiih Suecdd i ng

t he cpnygbtai@éualisf\raa\_ra%réi_raae@rdm% agn{aRation ©f Rthe- Rdmbér %fdbi?&ro%cg%cuy
descri bing the guantlzatlon control in the conventional imge coding

devi ce. Feeeived dataa di agram for describing the quantization control when a

rapi d.noti on qf .0bJ Kk l.ace.in the conventional  image cadi ng
dovi c& i g 255 e dghar BEaMRE1c he, SuSHR Fosef e dBRief dhe"or o
20 convetiieomaer |Whichi the aiveragdiig oistaiiede aflews t fhati-ation soitfs! guickiyg. 24
is a diagram show ng the neasurenents of the delay tinme and the tranSmtted

frame i nfR¥RAASVErOhENARGRE Bhihrenaliput nengk incibe: sapdition whereDRSSKIVPE QoreF THE
Show no LR SOPUPOrS (7o 8% §hisTIORERIke e taibet oot BBM A E9EEr

enmbodi methe otcurnenger of thet burst @ntor allowssnqirardization kentrtodgpkegslistabléeyeae 10
i ncl udes a‘pvi deo inlput portion 11, a coding device 12, a tenporary buffer
13, A0fi M DU RTPEch) 14, a generated information amount cal cul ating
portion 15, 3 r 9PRi Lfﬁ.&tlg%jé n;co okadevi

transm ssi on ?gﬁ?idé@gte%i%eg%%tgnd an utcgut"qd(lg,\p\ileir cﬁﬁ‘g@ur&ﬁr%ﬁjeercﬁ‘ortg? t he
frane dr omsiaigmejoad consatandpedoch bf inedov caleulzéing tid aderage thraughpdt somwtng
control [)%rthgﬁ bﬁl a threshold storing -95 portion 162 and a first
guanti za |34 ﬁ dT'S?)%rti on 163. The transm ssion control device 17

~includes a trAgSHibABORY BBB\T{@,Ya%cz)}diﬂ@dcoathgfﬁﬁmyﬁﬁﬂs?%sﬁééﬂ rsﬂ{cﬁpwetﬂgﬂ@ 172.
n

“The coding device 12 performs the sane coding processing as the coding s

.. devi é& 1§0Tj ablaiingibe cavrsase | iseself fo S00comseenot dongere determinatioh aff dhe

o tne r Hgfifh, f8 sE8 Sih Bore pbF BRonec el o B uber Bl /et 1S
buf fer neoTurg.is véulizbd vevgrthermbyersbat éBthbhjedtderrg@t a coded in the coding

device 12. The generated informati on anount cal cul atiegg portion 15
cal cul ates the ano@RECEING ¥ 2 se¥eRlitsasengiaspret, i thatandh aspesinviea the

t enpor ar S Lot e or,| h i at e
tonpor ar JUEFEPNS cBNEEE Ao CtallflbRes P avBrde idichRyErs e Toh
t enpee ar galoulatisg tise avexpgedsivatieblersczosding taddietss butst eredrisngctiher nof. t e

osition of the video data into,.the t orary buffer 13. The frame droppin
(F:)ont rol porti g‘ﬁ Sﬁa%% 2RONE, Ascording zﬂéﬁgprsrﬁ"ﬁa 'ﬁefﬁoé‘gh%?Rfc&nﬁe@rﬁ@S'ﬁﬁﬂgﬁt pgf )

time over which the average is obtained permits the quantization control and the
frame dropping control quickly responsive to a change in throughput, and in the
condition where burst type errors occur, setting the time over which the average is
25 obtained larger than the cycle of the occurrence of the burst errors allows
guantization control and frame dropping control to keep stable even with burst
errors.
According to a seventy-third aspect, in the eleventh aspect, when the
quantization control portion calculates the average throughput, the time for
30 calculating the average is variable according to whether burst errors occur or not.
As stated above, according to the seventy-third aspect, decreasing the time

for calculating the average allows the quantization control and the frame dropping




s information of the video data calculated in :the generated information
anount cal culating portion 15. If the threshold is larger, it perforns
frame dropping of the video data in the tenporary buffer 13. The threshold
storage portion 162 is fornmed of nenory, for exanple, which stores the
threshol d for determ ning whether to efdect frame dropping of the video
data in the tenporary buffer 13. The first 20 quantization control portion
163 controls the quantization step size according to the frane dropping

i nf or mat icontrbr quicklyeebpamsivel to ppeiangeoint thebughaiiit] and 16 the Thaditibnleghdraput
portion hljbﬁgd the transm ssjon control device 17 have the sane structures
and func YBE eITRES O6FYe 8pUiRGItRY tiie exar WhichHBeravesaoe ratkiatiedrargssxanpl e
shown i n ki ; iptd r r 2s
ext 11 SrinEorche of Rl oHARTIcRlAANE DU fiftre B the RS Sialt o,

i n the vianddhe drehnmedebppingecaritoiio keefristable wivéh with mesiogndred. Not e t hat t he

codi ng operati,on nd, the fr droppi ng control operation and the
quant ?za!tO i on é\?ﬁ??ﬁ@mg e F&V?@Mﬁﬁe%'é%gpaﬁgw tpﬁéeam%meci)fth? Rf ?f?%fm'ﬂﬁd
rapi dly icegaRedas for @ldhstifpinR &ﬁaré@ég?r‘ﬁ'oh hpSs hbt %%ﬁﬁ’éwsﬁb'n% wl. exanple,

so that the frame dropping control operation and the quanti zation
control oper afisosiatgdeabavee aggording td thensevardyffaurth appelity sinne tea diewe forl y

borti on oociinfie Hlefage is 38410, 400 TTred 81 Sorighh Hed fuatERipR b anary
buf fer 1the ﬁémeqmdbpmgdﬁ)ﬂtr@ecéﬂ kesp Rtibie bhen WitArburéeéierd, step size used to

quanti ze the video frame stored in the tenporary buffer 13 to the first
quantifzat i on ASRPTANY plR t Rorseventy-fithe gepestat iy the nelevemthi aspaeburthe

he.vi deb srarine ceafT s B Egich i W dhvePaad FIEHGPAR 1t MoP eF bR,

buf f er sB860agse@oi nter before storage of the video data and the tenporary
buf fer storage poi th‘dgr after the vi de@ data storage and qQutputs it to the
frame droppi n§ScHAGLAPPY.13¢5Prding  to; : eﬁ%’efniti_é:ﬁfgh JASBEpH- r?@'_‘%mq Bmepfﬂfti on
161 conpapkiinihgeheBierhgdls 98NRY 806 Mdt BF BHdeP 8ﬁ£|ﬁi£é'tigﬁcbdﬁ%f‘ahﬂ the
tenporary buffér 13 calculated in the generated I nformation anoun

cal cuf at theyframetdropping camdrol han peep stablerewen withrtessibérorst ored in the

t hreshol d stori n ortion 162. If .the threshold is |larger, it switches the
connection of A{:ﬁ@lﬁ(ﬁ@g Ry §\/\/sfﬁe'§t¥'st”ﬂgt a?ﬂ‘:é&déoi ﬂ'& fou h Q?@?‘éom ?tgge | f
the is thraasmasibi scont@l | grtioh h@élcm!jlatesvwﬁ@:naaé?ﬁgénﬁm%@ut} R iAB! Rt
rapidly increases, the frame dropping control portion 1 switches the
connect | 6AlcHlatingdhe averags\is varigblernsesding thwhedardusstierors occhiaor nole vi deo

data in the t Y. f Wi t transmtted. Wien the threshold
is smaller, t g&? é%ﬁea &%p%%%%rap nt.f)rtgg%&?ﬁy()ﬂ%ﬁﬁpgﬁﬁﬁﬁc eI QT?EtL"H?oppi ng
. si gnab i odercwhichghthaverdgeaBeolstaiveni prniifs thBeyudngiggtion control and the frame
dropping control quickly responsive to a change in throughput, and in the condition

where burst type errors occur, sefting the time over which the average is obtained
larger than the cycle of the occurrence of the burst errors allows the quantization
control and the frame dropping control to keep stable even with burst errors.

25 According to a seventy-seventh aspect, in the fourth aspect, the
predetermined
certain time for calculating the average throughput is not less than 300 msec.

As stated above, according to the seventy-seventh aspect, since the time

for obtaining the average is set to 300 msec or longer, quantization control and

30 frame dropping control can keep stable even with burst errors.




B quanti zation

20 data in the tenporary buffer 13 is nade to the first quantization
portion 163. On receiving the frame dropping signal fromthe frane dropping
control portion 161, the first quantization control portion 163 sets a
guanti zation step size with a quantization step size |larger than that of

t he quantization step size (outputted #gyom the codi ng device 12) used when
coding the video frane to be 2s dropped (the video franme in the tenporary
buffer 13) and outputs it to the coding device 12. The codi ng device 12
quanti zes t heActoming tana sevelnby-cigihtid aepcict,wirt thé heglothantpeett iviersttep si ze

rovided,fromthe first quaptization control portion 163. Next,.referrin
PR oS rahamisin, soatipl, Tahen, “Gindiss the Aeregmhipiahss e LTSaRr Fi o, 2
° 0 . e

shows t heaBERSGHG SRR Mverade rshﬁar%@élxcé%[g@g@%é}ﬁeﬁ bAIEhaR ﬁéebtﬁ%rhbﬁne

interval in the"case whefe the frane ng contro guant | zati on
control are nAdestbied Abové,daordidonty they seertg-cighth respict, sdecredsing rteat |

whi ch Al | | v.sh th lati on bet t he, .del ti the f
e el By8 phic e abadecisnabBihal pllEES Adftaciatl caniol ARe dtaie' Goo.
to suddeg rdWr?Tt@ﬂﬁtr(ﬂfqdié]@ FREpeAkiveltd dFtitarge Bro(@hbLE @IndaN ithe SBAMEORK he

delay tinme and the horizontal axis shows the transmtted franme number. At
t he poi nwhepe bufs typeieaors eeasiri setling dhe dmeneverawhiah the aneraggdstabtaingdn st ep

Then, 1 r SHactnat AERle By OB Retarl M lrR el AESR e SRR i
quant i zedontréltarichibedtsamné dzasping cohledl toikeep stable Aenavittebutist errbe del ay tine
was 257 msec, ,and the nunber of |junped franes between the frame dropping

cont 1®1 and t AECHEING ciRled \SYEOY-NHWR \RsBedt f immiRe wighthwaaspert, itBeseen
that th o fhe f il ' ~fifth
o compaP o eRiiihE BRar (el bF ERiclIiRqHE BREr Hrofiihud 10Wht IRl | 1

descri be@0@Imesee, according to the first enbodi ment, when the anount of
generated infQrmatjan exceeds a,.predeterm ned threshold, that video_frane
7o Cancel ed ah SHEd RAVEy AIEB TG o (1S SEUTaN T P Rech RS 148 A O ep
size wit Bb@idiﬁ? %0 aferBklig bt RGO Aided! 8PICNBBR JubnfzsiiPcatidl 4id fdlfe
step size used'is when coding that video frame. Thus, the
del ays t i #eonping conrirel wandeepsstablerayenunigh burst berorssduced to about one-fifth

Feceivi ng.si dRotaelfi K AN ROU AR adtethy o B S eRitafe 1 d650H< névete e oy
and | essttimt@enth| fiffeenthh® sewdrRentADMiNEIo8HBNtd BRASHIQTrsOHiXtolfirsterd Sktyl6 i n
the first enbodi ment
fourth, or seventy-second to seventy-ninth aspects, the average throughput for the
“certain time is calculated on the basis of the amount of data outputted in a unit
20 time t from the transmission buffer which temporarily stores the coded data.

As stated above, according to the eightieth aspect, since the average
throughput is calculated based on the number of bits read from the transmission
buffer, Go-back-N or Selective Reject can be adopted as a retransmission method.

According to an eighty-first aspect, in any of the third to fourth, seventh to

25 thirteenth, fifteenth to seventeenth, nineteenth to twenty-first, sixty-first to sixty-
fourth, or seventy-second to seventy-ninth aspects, the average throughput for the
certain time is calculated as each of the certain time passes, by dividing by the
certain time the amount of data outputted for the certain time, which is obtained by
accumulating the amount of data outputted in the unit time t for the certain time, as

30 each of the certain time passes.

As stated above, in the eighty-first aspect, a mean value is calculated by
dividing the total number of bits for the certain time by the certain time for each of




zo controls frame dropping and quantization on the basis of the anount of
information of the video data in the tenporary buffer 13. However, |ike the
frame dropping/quantization control device 16' shown in Fig.3, a generated
i nformation ampunt storing portion 32 for storing the anmount of information
of video data in the tenporary buffer.48_.and a differential portion 31 for
taking a difference between zs the video data in the tenporary buffer 13
and the amount of information stored in the generated information anount
storing phe téestaiB2tinrayabhe ostpliteddidedeacndft then derale tii@ppibidh qeriiitel and
guanti zatipon control will be effected when the difference bhetween the
anount oPa%é'F?gﬂoQt Qg et Brerage othreohmit by resimplendreerssdand turlbepneig . ous

time and 54RgraNBHL-IcKIRE S SR RABHRL! ARefinddBsishdRgbpame to so be

transmtted this time is larger th res e Trame
dr oppi ng/ quanticzatding t€ enteigitydeebnd abpect, fire aniy df ¢hé trrdtorfoyrthe seventded -

i nt i o i i i ch pect wll di spl d. 98
ot or bty ity i, SRuiemhv e tiata S pregbdins o st Shomct: on
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droppi ng takes place, a quantization step size wth a quanti on step
si ze | ar gertainrime is aelculated as @aah of aatribimsttgasses,doyidividing bethe cettdin fir st

guant i zat; | .pOfti 3wl be set for the.non-priorit rea of
the next WL Ao, ol ot m oS Cestfiny Ghe BEIGE™ g thatibate” -
this casaccwhelatihgahe shoont oDdarkestpbttadan therurith®mBonb&inedhi 4 Yoras&s, the
codi ng device 12 may be controlled not to perform codi ng operation and
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bl ock di agicatated dy digidirethe totelt numbef of bits dep thp denginditme 48y tiecosdaing to a
second enbodi nent , of tbge greseﬂéni nvention. | i deo i s coding

In Fig.4, the: ]
devi ce 48T QAR o 1p 488 timp Lieng griRUSied Ter eac'&_eﬂtwrubweé- This gllows
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cal cul ati ng . portion quanti1zation contro Vi ce

- dropp$ ngrgteiult ¢ontralorurtermose, Gevhank-M2r Selectives Rejasicsarc bataduptetbaisce 43
and an o vi.ce 18 _ Furthernore, the quantization ,control device 41

i ncl-udesﬂiéageg@gﬁmﬁﬂg'ﬁmeztg? 'on zo control portion 411, a third quantization

“‘control porti prcdiingBsian SIPSS-tRid @8hEEN iPaRY icPthé ird TR iHhABBventh to
droppi ng/ quanti zati on control “device 42 includes a frame dropping control
porti on WBreenth; fiftegpiy tp savertaeni, punetesnthu il twantydireh dsigyvigstoto sixty-r st

et quinTiro o PRy qePBnd i selal A6 dnistis dhé albBids et frdf o as”

i ncl udescedain timaris vatcilatedad tee bagit, ofatheeamanatos danolitulited iASd uatd a
transm ssion, contyo] portion 432. Operation of the coding device 12 is

similar {i&e havhic Jtshs%%'o%-%éfﬂﬁq Pang iResiodc shvibat PRART vidaamitas thet it
5o AR oA i PRTERAITAR. 3 VAT 27, S0P 17
dr oppi ng/ quanfszfatedratoyet aotording toethé Zighthdhigl aspéctaedoatireg the wiizéme
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25  coding timing.

According to an eighty-fourth aspect, in any of the third to fourth, seventh to
thirteenth, fifteenth to seventeenth, nineteenth to twenty-first, sixty-first to sixty-
fourth, or seventy-second to seventy-ninth aspects, the average throughput for the
certain time is calculated as each of the certain time passes, by dividing by the

30 certain time the amount of data outputted for the certain time, which is obtained by

accumulating the amount of data outputted in the unit time t equal to a video frame




_99 The second quantization control portion 411 perforns the sane

quanti zation control (refer to Fig.21 ) as described in the first
conventional exanple above. The third quantization control portion 412
changes the quantization step size of the quantization step size set in the
second quanti zation control portion 414> s according to the condition of
communi cation and outputs it to the coding device 12. The node sel ection
portion 413 determ nes an error free node and an error node according to

t he commperiodtéfocodmhdideicofor theecataiortiche dor e eenaan sintdhads eath aisthiessi on
due to co nication error has not been made in the transm ssion control
devi ce 4§gg]é@rt"ﬂe;5’ia§8%§'erm ned constant period of time period and the io
error node ne midh t MoS.8h @ ] i r eLmened
const ant peri?&sof tPprg@pefe@:@%daﬁ?%ghd;?%gﬁ%%éb@f&#ﬂﬁ?ﬂ%ﬁ%ggtI nttlﬁgrlme

det er m nagitttinee émilbr thervidearraseaperietef the coderbdideomerinitstsysckronization

i cat.j i tior i t ches .t h ti, f th d 422,
The f br o it MeiRing Lihd n GuBbtTaR she o Vil i€ CabuiRAt by i Bedbe
t hr eshol gothPruMBEr bifbits fer tMaekdiein &i%ezggrtﬁfe tBRa §i88 fRbach bf tech@amor ary

buffer 13 in the transm ssi on buffer in the error free node: The second

t hr eshol dims and aytpsiedi foneact of ther easthin times resylting irocalsulating the Bueragbor

det er m ni i Lh the tenporary buffer 13 should be st or ed
in the t#@%gﬁﬁéémt%ﬁﬁ@}edﬁfp%egg not in the error node. The threshold
st-ored in theAccosting to bhrsighglfiftts hopadiginbary oP thet third s fourthakeeenthabue
than the threshold stored in the second threshold storing portion 424. The

r et r afsnmiiEesRthy fiftegptinto seyentegnify, dinglenpity ta dwesbidirh @ivlydisst tmsbtunder
‘ > L . ; . dat

i the ¢ ool a8y EhGANPoRa 13 bt bt Nreol ot P b Iritdne L B0 3" 2
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the vi degce@@BiatingAhEhEentO0Gatal dutplitéy A IRV bifit et bRIWEEH i cbfigihcat i ng

the inplenentation of the retransmssion to the m)ma sel ection portion 413
and tlhe- fimeephon tp the presenbtimertoi tbe prasent3iimeethe avéragprtboapihpat idr thiee

1.SSLON:.W . i bed briefly. ..Th id L Vi devi 000
out put o St ke it cBBuRTRE Rr 88PN B i it B 1 Pl Yo Vidde W iRs Bidc oded
because of the @@Umag@tpbggegrror, or the |ike. The -100 transm ssion

control portion 432 transpmits the video data in the retransm ssion buffer
431 to the vi &8oneptiensd agow\acserdiogdoithe eighpwlieth aspecheequatiop\the unit

{r anam oLt il 6 Sep PAPE Q081 HERE P bLIRRS Sindiiniedfon Wiftocks
in the cmwemii;rl!grt'm?ingi dﬁmlremgllo]!? tde\fneag ﬁhtﬂl}g‘isic{mlc{gj\}vﬂfﬂ&% ﬂiv&jmgam %qr%;i onis
not r t ed. ) rar uf f er , e firs , e generate
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functions as correspondi ng ocC In the first nd 1rts 1o
descr i pt frsaugkpuidor eagieaf the urdt tmeRiamdSInake aatefuli cuptrohart showi ng t he

timng at whi { de _sel.ecti ortjon 413 d.the threghold switchin
porti gn 421 s&ﬁ%%ﬂﬁfgﬂgo Bﬂﬁ%ﬁyﬂqﬁéggef’{) R ﬁ‘@yéﬁ@? ﬂp,lﬁggp E}urﬁhéeg?p rtofreeg
node2on tHigedasi Fiftebnithe eevariteBAH, GRndteeRt S tivEARSHTSE SSi-r8Ntd Qixtyor tion
432. The character (a) in Fig.5 shows the tinme basé. is Thé character (b)

in Fi g. SfaBwer spuentyrmasgndioweventytatheasnactsdhe everageythrenghput fortheode

Say it CRen g, S SAaakih e BB, 6 M bipde oB Yk Sirilite b GruntS
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retransnt eiotemppragly sieingmthe ¢lad@atar et r ansni ssi on request. The character
(c) @ Fig.-5 aRpeniidifed above, according to the eighty-sixth aspect, equating the unit

time t with the one frame time of the transmission frames makes it possible to




timng at which the state changes to the error node. The character (d) in
Fig.5 shows the timng at which the state changes to the error free node.
Now, quantization control operation in the quantization control device 41
and threshold control operation in the frame dropping/ quantization contr ol
device 25 42 at the points Ato Fin Fg.5 will be described bel ow. Coding
operation in the coding device 12 and quantization control operation in the
second quanti zation control portion 411 are not described because they are
Ehe sane rea;dityheﬁmhmnilzbewﬁboaetfatwnishibedtitfriiﬂ@tofClthEV&Bhénﬂh’@d fraangl Eng
Qperatign_at the Ppint A in Fjg. SQ en a communi cation error takes

pl ace an@@Wﬁmfﬁ@fqﬁﬁqﬁvﬁﬁﬁﬁh&g@@cﬁ%\geﬁ%ﬁ§ﬁh@ Eetpansanissag melipdn
request to th ! f \& T 1 S& I
port on 432 oLt ety kdh Mg serEntilasrect sk o he WRIIC TP, SRS g
t he t hr eshthidesniht éfieenthgorsdventetnth, Meekientmtp twentesfirstr smot-firse o sixéy-node

mode Po. (AL RAVEIN AR B FeUaRVFUNIn et ne aTeraae it o fige '
third quaskhmafimens C@idIfledPs EheR cﬂf%ﬁe%@rﬁaiﬁtiﬁs@ghsﬁ,'tﬂﬁdﬁm@ yZBeW th a

quantization step size |larger than the quantization step’size i'ndicated by
t he quantCeRain tne the pmeoupg ofidater eutpulied fortthe cedamiimguarhichzatihe ressdtmfr ol

boant | 2 acteHGBY B s cbahih,tde B2 ADEuACH e’ Gubhibindhimt ey
recei ves eghal fodtatdrid fraimcoimeiciniaé traRdhitedd fienide asig=eh dfrtee cerem fimem t he

node sel ection portion 413. The codi ng device 12 quanti zes the video frane
usi ng%t h®ag§eRHht i zati on step size'set in the third quantization control

portion 412. M r j 1 r %%-%ltd i p.ng

portion 421 s?i‘n%tq@ﬁé{sl t %Q@gﬁéfe%clogrﬁhg]& Sttﬁ%%\@%tr?%ggweg ’f?%‘yrﬁtinﬁgth e

connect i anitbimectewithhthey sne. fraimei time 4f & t@insmisdien drames tdasily eirmeten t he
ntains this connection

devi 2 d 3. Aft fThat; t d SW 422 i
ant 11 swPYaTEaiene Wit ebieo| GRSESRIN B | O S, TeNRHEA Ao ng
control mﬁhbﬂﬁo@%h@%gwf gaiukhs daiHlﬂ‘étBB'tgrr ﬁg@@tﬂoé;t&t@en@ﬁseﬁér big ghol d -

storing portion 424 and the amount of i nf e video data stored
in thé t dpoerain thoe foyr the3certaip dinde fon dacinef dheopgritaig tioos andl owputéact for

guanti zat i trol,similar to those in the first enbodjnent. eration
o he” PeeRl S ERb S Tind) sttty RS caBulatife dhesveigs dhfieniut pliah®
transm sgimpleqpoédsy. portion 432 receives the retransm ssion request and
then outputs the error notice to the node selection portion 413 and the

threshol d swi BERPIENG IS an eighip-eightis aspectein aay of the thirddo fauthwsenenthetopoi nt s

A and B | i t Lt 0_.not e he
const ant haer . SEEH i BpEheanl. "URpERhIL B SuB0P freh MRGR L Spae

i dentofi éaurtinor seysaty-setdnddd isegehtyaninthr aypetty] @steadhhsf thBiund timanegaalt | on
control Eé) tion 5}12. Acco&gi ngly, the third quantization. control portion
412 oper pRe {iaang ime Qllhedtangmittad fiamnes passeslydivlgingby thi cadainy ane
dr oppi ng4; i i i.ce I - At €S, 4 LS L i i t the
i mor A, ke MG BNGR G Bafoultiten it 48 SEnARHBeERNA in e festl 521 o
portion accumbigtingtthe credunt efhdataroudputiext irctheoueit timme b hetween free cedainf ti ne
T after geception of the error notice at the pgint C it outputs_ .th

[ dent i 11 U8 B0rcio e PreRant tive 19 thedrestn: o tiaraueracs thirkidhiu for the
quantk zakkAgInCHNE 9 baRalHté®@Bs Ehén dfithe GPRARE t dgtal I H 05! FaeZ fneOsF
control Egertlon 412 directly 5 outputs the quantization step size

det er m né transmisteddbnes gaases.zat i on control portion 411 to the coding

operates i n t A8 BERIPMY dbdfe ALESEME R Sldtly BRI GiseBe 4B egna
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t he codi ng device 12 quantizes the video frame using the quantization step
si ze set Sypehrenizatior eWithd thaadtansmissen c§min®| opothe difamsmission frames.

30 Furthermore, the mean value is calculated by dividing the total number of bits for
the certain time by the certain time for each of the unit time t and outputted for




Not receiving the error notice in the constant period of tinme T after
reception of the error notice at the point C, the threshold sw tching
portion 421 switches the connection of the second SW422 fromthe
connecti on between the devices 2 and 3 to the connection between the
devices 1 and 3. Thus, the frame droppfdg i5 control _ portion 161 conpares
the threshold stored in the first threshold storing portion 423 and the
amount of the: information of the video data stored in the tenporary buffer
13 to perBshmfthe wadtisngi.nghicbrmalkeds dndsgibinta apdaterthe@verage thrieghputt he

first e i s ratlon at the Poi Ein,Fig.S. 20 Wen a
conmmuni ﬁ?‘?%ﬁ frtgé%@é@ﬁ%?%ﬁ@?b\eag&af%le?%t g device 1000 transmts a
retransm ssi oAccomiegto bA difitty\isthadpedt, N M§\dfdRe Mird T ROUHRREUEMAI BN
control portion 432, receiving the retransm Ssion request, outputs the

error nothieenty, fifeeruto severterot, pinetesntiu i twaatytiitet, tsixtydisll 1 sbdy-chi ng
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control giortton_ 12 seﬁ a quantization step size havi nfg a quantization
step si z&M&l Yhich isfAuahdo Gulgast sammen sultipla pf the widessEame Peasipd: ¢fdthe

guant i zatg i epql LNyt he n ti i ol
Bor i on S2A84kAReS 41 AR5CbAb amer ikt of AfRC RS IR Tl ey e ng
portion 4zpsniission bufter tempdnarily storingthiercddieg. dytaswi t ches t he connecti on of
t he cond SW, 422 fromthe connection between the -103 devices, 1 and 3 to
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quantization control as in the first embodiment. (Cperation at the Point F
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exceed t A I .t hg node lection .portion, 413
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T, it perforns the operation for the error free node: e quanti zation

cont 20| eeauakle the leasiscemmarenulitiple af the visleguiiatmiezpericahof thet codedheidendi ng
to the c igf ] co ni.cation. so, according to the second _
enbodi me Bg t'ﬁ‘!ﬁgﬂ??'{f%ﬁ’i@ﬁ?@p%‘aﬁr&ﬂ'ﬁﬂv?%ﬁam% control device 42 switches
the threshol dAkastatdatatiove) BT fREthet MinSidth adpaet, ettt Ry ! dnit fimkhao -

t
tenporary buffer 13 into the transm ssion buffer 171 according to the error

noti ce i Hif least sgMmen snwiple: phbtheotransmissiesnfragieotimeyandéhe penodi efsthen

control AN eTo . v i | . i I
i oppi ng- o R PerPlt s BBl B el pBictefish8diar Pae, on
condit i ois caléulbted e diyiding itk@ totahngmber of bite Yorchedlartdimeimd Bgthd cenginnay be
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non-prio r c atlgr [ aged

D i'meyf%r gach of fhecRerain timgr 80 PutPyited dorieashagb dhe waeriain tinsy
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Then, in the érror node, a I on ep size W a quanti zation step
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third i zati tyol tion 412 will t.f
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to the least common multiple of the video frame period of the coded video and the

one frame time of the transmitted frames passes, by dividing by the certain time




transm ssion operation for the non-priority area, or high-frequency
conponents of the input video may be elimnated with a prefilter, or

| ow f requency conponents of the DCT coefficient only may be coded. In the
frame droppi ng/ quanti zation control device 42, the video frame may s be
divided into a priority area and a namgpriority area with a new function
provided for setting the quantization step size for each area. Then when
frame dropping takes place, the quantization step size for the non-priority
area of thee amegunividedatar aviputtdd foe thet cedaia diuant whithi i Hhicepesilzeofwi th a

ti ti i | th f h 1 ti ti i
denor nr oSt lRBo B amaiatar A it i ing BTEIMd CRCMEPrLIE setnded (o
the codi Behedbfofe thHe? prédent tifnef éﬁd'%é’b%ﬁz@nf‘ﬂn‘?&?‘%ﬁéa%%@%ght@r@ﬂg?&ﬁhgew ce

12 may be controlled not to perform coding operation m ssi on
oper at i ofertain time imeaicyatast as gach ofitheninjhtimed passey. conponents of the i nput

vi deo_may be gl.im ith a prefilte or lowfre ncy ..co ents of
the DCT coeff%@i @%ﬁ%ﬁhﬁgf%$ Hb g Ey—ﬁrj% aszegthéeﬁQggﬁp %ﬁ"gﬁqﬁﬂf%@i deo
frane is|eksticdamndmieulfifle dTithetidngndsion &Rehd AmeAid MHd ?éﬁéd/ offrRavidegen
frame droppi ng takes place, the frame dropping/quantization control device

42 may BRI BRIMES syBcypnizagentwith bettyef dhemheMeseoysri 8rd meanr valuelis t he

case in ' Vi j i Vi Lnto the L.Or the zo
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dr oppi ngtimearfor zath @f theniriotimeeane obidputind fisteddheotithNuniz dinel) WwhieR Si ze
for the noq(épﬁ)r.torléé area to a quantization steg}ra ze with a_c{uantl zation
st ep 18i zB'4KgEJePOsHRIR tPiipdaly themavejagrithronahaHt Ky @ackicidheswil tree taBd t he
non- pri opddie &reful _%nttrtﬂ.e dropped video frame and provide it to the coding
device 12. 25 O, in the case in which the video frane is divided into the
priority areaAsndrdifg tov@nnimetypsetondaspect] fin thankirgrronthi agpaciketenltace, t he
frame droppi ng/ quanti,zation, contr devi ce 42 optrol the codjng device
15750 ¢ naeerRaBRY EAke RRIEIRES dhe GV8 e, ol et om0t colbulbBeat | on
for.the gpnapeiade ksyvaifie a%ofuli@@ﬁ r\%?féﬁgﬁz’ofctﬁﬁpﬁlﬂﬁﬂéls oP itk & é&%&lyx'ed%&

may be elimnated by a so prefilter, frequency conponents of
coef if ci Eefeivafl §atday be coded. (Third Embodinent) -105 Fig.6 is a bl ock

di agr am show . e_of vi.d codi.ng device accqrding.to,a third
crbad ment - of APHIEHERL HbUE atordng B i Rt ey ASeBSC B dinalnE. o

i ncludestimeviottep wiipht theotaveriyells cbtaPRUNalGRY i §6antation t esmes| agyickyf f er
13, a first SW14, a generated information anount cal culating s portion 15,
a t'r ansnT@&HHSIVEdRtd enangs, incraughpat.qanchin thetsanditicsnwhere I@nér\s? tpesarrors fr ane
dr oppi ng ' [ i I 2C L ing
devi ce a2y pRRG B9 (FRF LLELWARH 68 deradls BBafiecharg eR e PR .
firsvo er ther ocaurrercel afthedslirspeporg allowsS §iantizationctuht®l to keeprstasieievencodi ng
portion Giﬁ and a second SW613. The transm ssion control device 17

i ncl udes™. t%ﬁg‘?ﬁ%@i on io buffer 171 and a transmi ssion control portion

172. Recelvi Nfioadraffg Ofo ShIMHetltAR  BEpdtlem MEei Mt | 66dd00ne! he
transm ssion control™ portion 172 outputs ah error notice Indicating the
recept i oprestetem@inedr or signal to the quantization control device 41 and the

Loal g - SRE AN R daf iy H3UVethoS BiroliGnpidt is RBPIdss 1REn SbbFsee " o<t O
25 As stated above, according to the ninety-third aspect, setting the time for
obtaining the average to 300 msec. or longer enables to keep quantization control
stable even with burst errors.
According to a ninety-fourth aspect, an average throughput for a certain
time T is calculated on the basis of an amount of data outputted in an unit time t
30 from a transmission buffer temporarily storing coded data.
As described above, according to the ninety-fourth aspect, since the

average throughput is calculated on the basis of the number of bits read from the




is 611 adds an error correcting code with |ow error correcting capability
to the video data coded in the coding device 12 and stores it in the
tenporary buffer 13. The second error correction coding portion 612 adds an
error correcting code having error correcting capability higher than the
error correcting code added in the firgt_error correction coding portion
611 to the coded video data and stores It in the zo tenporary buffer 13.
The connection of the third SW613 is switched by the quantization control
devi ce 4tranSimissiprarufior} iGo-backiN abr $eledtived Rejddtkear e bupied add dthe
control device 41 in the second enbodi nent (re%er to Fig.4), includes the
second qlRtFRNSFAIERION BeRPAol portion 411, the third quantization control
portion 412 a ki i C :

sel ection por?‘?gér@l@g? ﬁ?gﬁgfl?lﬁn%gpg% I@ghév%ﬁ?%%grtb %@%ﬂﬁae tﬂgﬂ Bt the
third Swadilch adber dmugint coft deteeroudputtedanntide waitd titriee telsr hortedethaiha vi deo
i nput _porti 11 a th ansnm ssion buffer 171 have the s structures
and funcPf e%‘“?ﬁi“@éﬁf’@ﬁo Pﬁb"db{']%'@k@ei W@%‘%'PF‘S@U%&W@%@H&@S 8xanpl e
of Fig.18ertsip tirhatr.t he description thereof is not repeated here. The coding
so device 12, the tenporary buffer 13, the first SW14, the generated
“information afsustateshhboveitacogrdiogttodhe itinetyHiistt napectdtaking thg gesdadiafat i on

cont rol i.ce -106 have.the_sa structyres, and functiops as, the

corres poﬁﬁﬁﬁgerﬁqﬁ%cii the, '%881&’1185 8%@8? ntgn(?aﬂcéate[ ﬂ!ﬁ aﬁ’ﬁ@%’eﬂgpp%@‘?@n

t hereof keepiy staealigrtheeiceurdasé of blpsteperat i on of the video coding

devi ce 60 shown in Fi ? 6 will be described. Note that the quantization
h

cont ABl oper afceArdHg {ha njoelytsithtashect datthe ninetydourde aspecinthe avenageeshol d

control i Lnt : k i i i . i 42 are
the saneaeughhtot he Wl BA FicBALIRIAL A bERH e R Slne DS et ey cor
i's not rbEeiSali@idghﬁ/rth]?.cﬁlmaimmieﬁ@t@@h. latlhmf dal‘iatdmmmd d'htlfbﬂdémﬁniﬁ"néﬂf ]'Eh?
sane as that jn the first conventional exanple, and description thereof is
not repediEh Isbignedhy sccwpulialing dhe gmaunt of data extutigddndheriitiimed i o
codi ng dey =Y t f i i descri bed bel ow. Now,
the vi degdﬁrtgggi@\eia[]g gw?es é%%ggdfégélﬁggtg@?hg%wvéar%%gr radio to the video
codi ng devi ceAsOstates] abdumadn ithe nirfetysixtnlaspeoly a meaervaine istalcofated bgi ved

Lo iR ) Ral Ko I PR oSS e, byihe Rerk i g fog den ' €0
pr edet er gf fROcdrkaif HRRS TN odt?uft/ti&g félessh ¢¥ithe fhe?tfairpm%arf,imcﬁ@ngyesi th is

assunmed that the error rate o eo data is larger than the predeterm ned
t hr eshol galculate e ayrrage dhoughpuieby theesimpde pradesg. devi ce 1000 outputs the

error signal 2 videq. i vice 60. Receivin he er signal, the
transm ssi on ?:\gﬁ %ggoogﬁ'@%gf’%eﬁ ?%eg?,i 'Hetgecwa?t%@s%‘@\ﬂs@gcégh&ﬂeg@as an
er ropo noir eehitindhe aémognt lbé dtarawpuiéd dh theeunttrihe St @ adier tthgn the
qguanti zation control device 41 and the frame droppi ng/ guantizati on control

devi ce 4Prededemniped dhreghols;is sleteged drom thestrgnsmission buferand tekenasthee 41
makes a ghtabig tw@fsition fromthe error free node to the error node and
perfornms the same quantization control as in the error node in the second
enbodi ment. FAstdiatedoatmves, lecqutimy ia #ie nimetypséveanthdmpeck tdking ihé gegiodzs t he
connect i Of‘l of tt he thirdg SWQ13 so t.Eat t he devi c%s 1- 3 are cgnnect ed.
Accor di nl PUrStHETS RS the & a'i”n@‘t’i‘?t dnakesite presiblads salchlate ia AYerage | s
quanbi zehrshioik Keepitig Stablelit tiRPoshiafortldt ratapikzati on step size

| arger than In the error free node and provided wth an error correcting
code with hi ghcepiding tooa ningty-eighth papedt; intheminely-fegdbrspect, the averaget i on

coding p i d en.outputte o the, video receiving device
1000, 1 FERASTR G Rl shis Bt GPulele 85 s e 68 uhEaER L PRRES oy
Si gna} IEM&i:ﬁ@%ththjérlfa@ﬁﬁhw Tahé avhdimt B9 A=py dutputRiderRe ties BeRam fimeey, t hat
is, i e. . . ) ]
which is obtained by accumulating the amount of data outputted in the unit time t
30 between the present time and the certain time T prior to the present time, as each

of the unit time passes.




-107 transm ssion control portion 172 did not provide the error notice to
the guantization control device 41 over the predetermned tine, the

guanti zation control device 41 nmakes a transition in state fromthe error
node to the error free node and perfornms quantization control simlar to
that in the error free node in the secpnd s enbodi nent. Furthernore, the
quanti zation control device 41 switches the connectioh of the third SW613
to connect the devices 1 and 2. Hence, the video frane inputted fromthe

Vi dlelo i nput pjéist?;t_eltedlabd)\&,cp,mntdiﬁgado%é fmri]raetg@@'tthmtped' o) tgéeme@j gal(tjmi {shha
smal | er quanti zatiop step, size than in the error node an rovided with an
error cogﬁ@zﬁ[qt%@tb&dﬂ‘éawgﬂheﬁefelwr@wmﬁ#@éprng eartaipitime | by the,eetaipgy
error iog ; o]
Fecel vi na ooy oh S5 67 g RORATHE A are el 16eRN BN EHIT S MR e
error fraowsdks avermgedthratighput tmbe oiptatdd fbeeacke of theenit Grmest avad oadeful
quant%zati 0{3 l&orﬁt}arol and Cgerform; coding :control to add an error

corre tircl;an 8 'PWCH'H’V? rror correcting capability; 15 and imthe error
node, it setsAgcatdmY tzatni ' ; ; i\ ' S i | ar ger
t han the quanti zation step'%s}?/‘z?irﬂgeat%'piégt’mgﬂbeﬁlpgﬁlpggﬁ%%%%t’(t{hﬁg)ez@ﬁgt. of
vi deo: dathictbdbeneonst 9f date eetnuieds in becudit nimeohtis osmabemdiamrther r or

correcti AW i Lror # [ capabi lit t he unt t he
error co:a ?%@?ﬁ@w%gg'ﬁ@g@%ﬁés&t%ﬁgﬁﬁ% ﬁ'ﬂ%gﬁ‘“ GESIY %lb‘%ﬁrrﬂda%g‘fep@p fidi ng
to the zeedgmtimédati on condition can be realized easily, and if the

communi cation condition is deteriorated, the delay tine until the noving

pictdfe is di §IHUgEd above@opeting e dhe ninely-aith espeobdaliaa the pewad of
Al thoughylig GOGEUAE GRE AR | PinbRedI S BRELRRMIS LaldifatBoRS a0k

error rate 1n the video receiving device enbo
may be zthrooghpkeepirgpstabkt with thevodmorereeasfbungt eteisce 1000 transmits the

error rate to,the video codi device 60 instead of the error signal, and
t he vi deo podﬁ‘fﬁoﬁjén\ﬁ 3% %@nﬁgﬂ@dﬁ’ sa?f??é"_te}”rﬁ}e Riety-fpurth éo é}"ﬂﬂy'mr_ﬂtbe node
on the bagpsctsf thbhﬁlitniﬂfﬁlé't‘is%%’(eﬁfastth@ \ﬁicf‘éiﬁfré{@@t%fo‘arofrtﬁé%odgﬁ videde Vi deo

codi ng device 60 may cal cul ate an average o error rate received from
t he v deo recésstatgddehovse atooaling talthe onetheinthediB aspect requating dhe timit er r or

free nod n basi t he cal.cyl.ated average error rate. . -108.(r, the
i deo e a5 Flco et el R B EPeBY et pF i siirianization Witk o

cal cul at ¢tk eddiag BRREGt er m ned constant period of tine, and if the

cal cul ated average error rate exceeds a certain threshold, transmt the
error signal Aeceling feaenabundreddisicassat, iarthetninstytfourthita aunetydiinth

device 6 g Ll rf.0f ' ip.th hird. odj ment on
t he basi gs%\%étt W(%el#rgg%%tet? g@(r%@?a Sgﬁh%@e%%ﬁf@ t?ﬁ%oﬁrﬁe a’ﬁséﬁ'ég\‘?ﬁﬁga'ﬂ%?n ce 1000
may teansmit Asestaigdcabbate; dicauriing to e oheMindréd fithaispeds aakingithe uigvi ce

60 and the video coding device 60 may performthe same operatjion as that in
the thir "@nﬁo@?r’r@?ﬁ %’?P’t amg, dime o‘P%/ ttR% Hagamissirn oramas pasihy \ralmifser age

er ror ra%?ncHr8nibBtiéﬁ‘ﬁvitﬂ?tﬁ@ﬁiaﬁ%liﬂié%?oﬁﬁﬁicir‘rigbff?\%"ﬂ’é&%nﬁ%sipfﬁﬁarﬁé eo frame may

be divided into a priority area In an obj ect e di'splayed and a
non-priority Acearding téhiacbne-hbadiagk-secahdnaspedieinditep himpbdfonirthhtoanimesty-

function _provided for setting the ant i ion step si for ch area. In
tﬁi s Las-@,nﬂi‘ \r‘%’lspﬁgtse 'P%HJ%@B% ttﬁetagéﬁrﬁ‘slf %‘Zﬁe:aéﬂcewﬁ%:"ﬁ t'P’Srofﬁ'@ video

non- ps i ofrahie peAadi e &Rl chb@ed VidéA HnidZ Bd SReSHBMSHAR bf the Parsmission
guanti zati on step size larger than that of the quantization step size

determ n#@mes-th e third quantization control portion 412 and sent to the

codi ng devi ce d re, .l . r.or node, . far the non-priority

aren. Ot ho. coaftanaitiiidr BBl ad@raB P ahd criaiiharsSiade O Hbs dgking

oper at i otheauntit timarts theileastaR@imbh onultiple dfliBe agBniisHoh aame GABRMIERES Of
may be elimnated 20 wth a prefilter, or |owfrequency

Conponenbeie of videbasadbepe 24
nponen PeiMiiseHNCHFpRiZatgn With both of them.
30 According to a one-hundred-third aspect, in any of the twelfth, sixteenth,
twentieth, sixty-first, sixty-third, seventy-second to seventy-third, seventy-fifth, or
seventy-eighth aspects, the period in which the amount of data outputted in the




coded. fn the franme droppingl quanti zation control device 42, the video
frame may be divided into a priority area and a non-priority area, with a
new function provided to set the quantization step size for each area,

t hen, when frane dropping takes 25 place, the quantization step size for
the non-priority area of the next videpgtrane will be set to a quantization
step size with a quantization step size |arger than that of the

guanti zation step size determined in the first quantization control portion
163 and mndvtichedt tis srhallerottiamg tioke iredettPmirtad tivesholdeis deteotedlifrgm digei ce 12
may be control.l ed no# tge erform codi n% oger ation and transm ssi on

oper at i ot SMIFHN HYFes fﬁppmx §toxingather ceqechdats apgitakent aRe pVarege or

t he high i i deo may be elimnated by a
prefil te;tlfrﬁeggéﬁ??%%@&yﬂiﬁggrg%%ﬂﬁg%b% the DCT coefficient only may
be coded. - Peomentivhed catxwenwlaecerdimg the dem-humdreditbirdliaspdet] taking thiee

i it . t - i it A f e d i t ak | ,
Phe 1 Panetip Bl murtahers o i efrino e used ThapbRiRas Cbf: fusds
enl ar ge tfeugppdealiwg iR §@antBatienicontdl 8ad the @famé"'HFcfbipﬁﬁtchﬁl%gofl{ééﬁe

divided into a priority area and a non-priority area, rame droppi ng
t akes pl &table eNenwitintbedcsppenes gilawst egorsn control device 42 may set the

guanti zation st i fo F RO rea_to uant.ization step
d2e i th a quuprahd o bed R Ruflotderd R aay ofi ARbihanbfebaihon
step si zéwestiisth] sixefiet,! Sitypirdpeeesitiscabaa tof sdveatydimpapedvantgaixthragme and
provide it to the io coding device 12. O, when the video frane is divided
i nt o Phe SEYERYYraighthr aspegtsr thaePatinthin whiah, ther amount of data outritiedniy thekes

pl ace, f @t Bl 1Ot . Lng/ b i trol
Gevi ce 43 e ERAUBN el ncliiane bR of B raiiSy B M 1€ ghaflr R

codi ng opre ftédﬂteaninedrthmhoﬁkd i ia)d%wpw(hfrbtrgthf)trahhmis{csiclghbafférrmnmrah Ipily
conponent . of the input video nmay be opitte a prefilter, or the | ow

f requency B eﬁ?‘?‘%ﬁ d@kﬂe aﬁ@'ﬁa%%'équ {Heeﬁi’e‘@ﬂ?/ H&l‘? B%G‘S:HH&GE’U@G‘&W
Enbodi merbgrdgedthfolghpt bl ock di agram showi ng the structure of a video
coding device 20 according to a fourth enbodi nent of the present invention.
-I'n Filg. 7, theAs thentiooed apayeyiaceording e [the esneahundred-fourintagpect,i takingl, a
codi ng deyi 12, t orary. buffer 13, a first SW14 a. geperated

ot or vt T BB o BORERARS o5t Blerming vine Bedh AbtaRrE g BvStaem ce

71, a fr gwreughempalRgISIthRNgidRizZa86n CORt:bPANdeNé HanT drabpinEBEMreIStbMeegoNt T O
device 43, and an out F'Ut device 18. zs Furthernore, the duantization

control &tahle even withdhgassuaanes of bt effoesighput cal cul ating portion 711, a

coding rate ca| ' I  cand u ugniizat i trol _
portion 713. %?ga#oﬁlg%goéf) S{?E)al ’ﬂg}déé&irﬁ?tﬁ Zaa%?(%cg, %%P?oﬁn%gv%ééﬂg’zgﬁg%qr@&es a
per mizssi ibventibth agixty-fimst,ssirtyt-thisd peevérig-sé2dnd dotserpaty-thirablseventlyaigat dron

anount cal cul ati, porti ?n&EZZ, a frame dropping control portion 161, so

and a fi PEYCHYHIITMDAIR56S Jhe rRarioshiny which die ameent phdisia syirtegoin; thel

devi ce 43ni } 55y tf ] SSi fara3l
and o tr Shrng Tl b6 W5 WD) PAme heyRid o g GobGIARTIR Smalid el i

oper at es peedeaterainet ethreshaltieisf detetctexbrfiemt then dtansrasgidre, buffer templdrbfigrs i n
that it des i deo, franme ' a gyantization _step size determned in
t he q:Jantg’Fofgllgi @WVIE% 4 gﬁ?ad@{)ﬁ?éﬂg'l a&?{ﬁena{’éféghgaﬂg’edﬁﬁ%iﬁgﬁfﬁgﬁmz&'ﬁ Ion
cont nel edesiae throughpiiti N that it determnes the video frame s to be coded

in response to the notice formthe quantization control device 71, where
t he quanti zat Asnmentipned atoveit agoerdiag toriheane-hundred-iibpasngautakingztei on

control LGe o S LorJ.t T t hp cal cul atin ortion
711 receﬂ\é}eﬁg&t(Plfe%f“)llpé1 ﬁﬁ%serésr ﬁ}fd V?S#ﬁé%?aﬂéﬁ#ggi §ht%?ge¢1elﬁygf €a

pr edet er throaghput dlidwsthet qlddrairatibe coptrbl ane the Haai ampipﬁngrc@@trréii torkedp2 and
cal cul ates tlhe th\(p&llﬂn hput in the constant period of tine as the average
t hr oughp§tablergyen g@}gsﬁ?ﬁ'@f@ghput cal cul ati ng nmethod may be a net hod shown
in an,el event i el 1 ' a I u0g
port 7on 715 cALEaREL T8 2 oRESERURREShat Srpert i 4B, GPuThiafif SHhetr,
transm t tvedntetbesixtyafitst,t sinty-thindt bevdrigisecond tthesexeatyaihird; Beoagymikthasd t he
is ampunt _of .generated informatio er one frane. The fourth quantization
contr ol ﬁﬁY?qtgﬁ'%g %’g)rchsr. ﬁéetn?é'ogaﬁewal?gnmez%'ﬁoéiﬂt E’gﬁiﬁ %P“E@ﬂ‘eﬁi ner i r st
conventional exanple (refer to Fig.21 ), using the coding rate cal cul ated
fromthe average throughput when determ ning the quantization step size of
the next video franme. However, the fourth quantization control portion 713
sends a notice to the coding zo device 12 to performone frame codi ng when
t he remai ning anount of data in the transm ssion buffer 17 is smaller than
a certain threshold. The coding device 12 which receives the notice codes

N o, 1 N o -, = . o - N T




zs until again receiving the notice fromthe quantization device 71 that
the remai ning anobunt of data in the transm ssion buffer 171 is smaller than
the threshold. The perm ssible delay tine storing portion 721 stores the
maxi mum delay tinme permtted in view of the gap between video and sound,
for exanple, when a noving picture is gsplayed in the video receiving

devi ce 1000. The transmttable 30 information anount cal cul ating portion
722 cal cul ates the nunber of bits transmittable in the maxi mum perm ssible
del ay ti maitstiroe ddedual tthehpdeasissorhh®rdeiudiiple iofehe tidéo fraper penod &2 theThe

frame dropping. contr ortion 161 c ares . -.11 t he number of bits
cal cul at é’gg?ﬂ%i @'?(ghéeﬁ‘?ri‘? t{Bm@’ ti'ri‘ﬁ96§ RE? {TEASANRSIAT %%@Péﬁ amnamgr g@tntthﬁn 722
and the apEys} HN H O i t @ aC i ed
i nf or mat ?on. a%%ﬁi&? chﬁgﬂ?ﬂ?i l%ge%?ﬁ%gﬁrdﬁ. tEhlef ﬁaﬁgﬁsﬁ’er%ﬁ rlJeb:tletﬁ cé‘ﬁigul at ed
in the tstning theabdded dater anditekemrasutie aedragingt timg wsed irocalédRting thar ger ,

5it perfor frame dropping of the video data in the tenporary buffer 13.
The t an?ﬁ?'ﬁqeothr%%‘tpt“gl portion 432 perforns the sane operation as the

transni ssi on genheations hbéVe, 4¥éotding 'ft?tﬁ%?éﬁ@%uﬁﬂﬁélﬂé&?ﬂés@&,%kin?ﬁﬁb It
outputs the bit nunber read fromthe transm ssion buffer 171 in the

pr edet er REAed @hibursti aeors we thee ayesaging aimenusethtin opblaining ¢helavéraghe

id [ ' . 1S5 f 71 h t.h

st ruot ur S1oudP AR S MR tOS DB BEHAT 1P Bl dehR Tl o 45 ¥R
convent i staille exanplite taheverrémg. Fi g. 18, so that the description thereof is
not repeated here. The tenporary buffer 13, the first SW14, the generated

i nf offrat i on afSGRMIRG Q8 I08ErNdsBeSeyRNtEasRass: Infthe trirmiRp PRBCCoWNED|
portion l.vidde lecbRindl 4 ide U Qa8 ! avePage PARUGHBULS T ihe! B,

retransm ssion buffer e sane structuies an urict’i ons ‘as
cor r espordicotptibgolhlesaverapbeis seriahde exxbortimed ,vanation cirttensambaplofiibited
here. First eration,in the quantization control device 71 will be
descri be&prr%tgprgeé;ﬁg’regt%ai nformati on amount cal cul ati ng portion 15

cal cul ates t hasarpemtionell 2Bovaf Oé;cf&iréiiﬁgh% e SHeARMABHA LRGP hdpect he

tenporary buffer 13 and outputs it to e coding rate calculating portion
- 712 ahd trercasigether bppi ougrodrich dhe pyeragm isl elitairkicepemaitss thes guantizationr ol

~portion a | gt n er, of bits read fromthe transm ssi.on b_uffer'
Do REPTRTRP o 1B Chetoe n e Tl 258 b Tog, GBAGEP Juere

-t hr oughpburst aysalbabragciN bétting 1Ad tinfd evavehreahb et oalred iafdery 25

portion 711 cal cul ates the average throughput in the constant period of

time T ofhamibeisle obthe prcusignserofdhe hiurgt errarsaliows the santisatiomaenidsi on
control Rﬁkééﬁ’&aﬁ@e@é}g th’t).l?’étseri' gl O the coding rate cal culating portion
t ta i

712 and e transmt e informatron anount cal culating portion 722. The
codi pg rate cAlkcotditg hg P ane-mmdréd-cigithuhsgers, Inthe ddiitpainataspeennthehe so

average thr hput ,and the ampunt, of .Information in the tenporary buffer 13
usi ng ther%ﬁegg@ggﬁgr?e in) t‘@ﬁ%ﬁﬁ?%[‘?’é‘ngttﬁ?@vﬁﬁ@q Bupughritdn ol dassoRaBont r ol

portion Epagdmdeding rate = (LNS)/RN ... (1) - 112 In the expression (1
) above, LN : average throughput, S : the nunmber of frame sanpling per
second, and RAs:mentongwahovefateurdingsto the dme-hbedieehpightly pspedtf cetting. s

The T our b, bl 83k Ain§ RS Rbr R rSloHi fRTILS! an'dih SRS USRI HE: T on
25 quantization control to keep stable even with burst errors.
According to a one-hundred-ninth aspect, in any of the thirty-sixth to thirty-
eighth, forty-second to forty-fifth, forty-seventh to forty-ninth, or fifty-first to fifty-
third aspects, the number of bits received without errors for the certain time, which
is obtained by accumulating for the certain time the number of bits received
30 without errors for a predetermined unit time t as each of the certain time passes, is

sent to the video coding device as each of the certain time passes.




control as in the first conventional exanple (refer to Fig.21 ) using the
cal cul ated coding rate and outputs the determ ned quanti zation step size to
the coding device 12. At this tine, if the tine for neasuring the average

t hroughput LN is 300 nsec or |onger, burst error of the PHS can be well
averaged. However, the franme to be io g®ded is determ ned on the basis of
the remai ning anobunt of the data in the transm ssion buffer 171, which
differs fromthat in the first conventional exanple. Next, operation in the
franme droppi néyslated akavesmccomiingto thevorehuadsid-tintreastesit rthbedimtidreof

amount. oPBrEReee; ARt w R B, 67 Gatdh (2 [t bl cliied R ele

maxi mum pesdesssand én diet a§ddd BBdIAY ddiicd @ BvefadehthiraY§H Aol RaeHBiPME 1 n
the constant period of time T calculated in the average throughput

cal cul at CRgalpdime ganpelobtatnedhe naxi num permissible delay tine in the

1 $si bl e dg| ] | ' 7 d t It, to t f
G oppi ng cont Fororind o ¥ Bk eRPed-ditn SbsilinabHt Fod b, WA
conpar es shdte, fiftisthp fiftpfourttg dixtgmisthi tbtsaveaty-ire0orRiicoRurdteabveh® 1islea dat a
in the t% 8r , B ffer 13, and if the anount of the transmttable
| nf or mat PHROTE-FIghLASPREiSS 88 oot it EetipbhiBe paRses; byt Ggwings by dhenat
the devi eftah thiié ti AUMDEPBPBAS RsteiEd RithbMrndrd 36 AR @rlih LS WAIOGA!Y

buffer 13 is stored in the transmssion buffer ransmtte t he

t ransmi ssobtained by rasicupulatingnfot 3Be cestairf timbethe mumiberodf bitsareoaivisdalitieout

inforpatign is snaller than ,the video data in the tenporary buffer 13, that
0" RO T i Plblor e

is, i tREOGF P Rpdetermipgd unit trpe 4, thenrverage throughp GrEBiInatme i n

the vi de@s §6tad e Gidde\douhgl@8fcvat lilah it ' L§sd bl e delay tine,
the frame dropping control g:;ortion lgl se?hs t géﬂé?gﬁigtg%%%é'of the first SW

14 so that thésdiateseabaver intke oparferdsed-tenthefsipect, thé ravesagl ppughpuf t he

so vi deo | he,. ry ffer,13. Furthernore, the frape dropping
control {)OI‘@I%O%&}%'E %@?gﬁﬂ%g ?$§W§?ecﬂ %’Bpﬁhﬁgs'gf AArorRRh A86 g gldeg

i npl ementadingrievicd therscfage firoggiuttibesadfenthd et dimtifnde dres@ 8p@ineduf f er
13 to the first quantization -113 portion 163. The first quantization .

cont fdl port i 6FCAEHNG e @ ovpryndred-erevienthi aspeeth dn anynaf the dhirtytsixthrtane

Gt o SuSpleidHinPRiry. Sekol g Rt 2ot KATISBIOR, BBBndl Cor iRy Gran
codi ng t filty-tickaspecisptheonbmber op pitd rétdieed ivilthout adks ifdr theecdrtdienpgs, ary

buffer 13).like.in. tgia’fi rst odiment, qutputs it to the coding device
12, and WG EdtRiREd lyarsSashat apresetymined ynitions t paskes, mecwakiatingdeo

frane. ThHenimber ¥F bR FeBEivES vﬁiﬁfoéjft Widrd GRRALAE Bhne ?g?ﬁfgeéh W@%ﬁéiﬁt i on

|
step size for the next coding I's determned using a co rate obtal ned
f r om2é hetimger depfoteh mopigispot time angrtbegiresenintimiec imseanto fies ividbootodinge, t he

condi 1 0eU5E AP hE Aot ek FRste v oughput changes due to
retransm ssi oAs statddidbRve! H€cording to the one-hundred-eleventh aspect, sending for
each of a unit time t the number of bits received without errors for the certain time
to the video coding device makes it possible to obtain the average throughput for

25 each of the unit time t and perform careful control in the video coding device.

According to an one-hundred-twelfth aspect, in any of the thirty-ninth, forty-
sixth, fiftieth, fifty-fourth, sixty-fifth to seventy-first, or one-hundred-seventh to one-
hundred-eighth aspects, as each of a predetermined unit time passes, by dividing
by the certain time the bit number received without errors for the certain time,
30 which is obtained by accumulating the bit number received without errors for the

unit time t between the certain time before a present time and the present time, the




Furthernore, the amount of information transmttable in a perm ssible del ay
time is calculated on the basis of the predeterm ned perm ssible delay tine
and the average throughput and the cal cul ated anount of the information is
used as a is threshold for determ ning whether to make franme droppi ng of
the video frame in the tenporary buff€e8143. This allows franme dropping
control corresponding to the conmmunication condition. . Since the average

t hroughput is calcul ated on the basis of the bit nunber read fromthe
transni s$§V8rRasuihreughpet fordheertaintimedk -sanbio thel wdeo veding device as eashbe
adapt ed r.et 1.5SLQN net hod. Moreover, since the control of buffer
is al so S’Z% ,uﬁﬁgﬁgtst;abﬂ%gbgbdi ng control can be achieved without failure
even in the tAsnstated abodk,t imnthehene-ilrired-anekths sispact; atrénshRitEthe The
guanti zation control device 71 and the frame dropping/quantization control
devi ce 78VRERZeHBroynNE fercthe seriain imey tockhepyides godinaedevirs, fas@achreithe2s i n
FIG 3. Gt bamifl cltehlieohtaiTh the Lfid-lifgygenstant or a curve in
whi ch the quanti zation step size 1s always co ant may be used as an i deal
curve in the dwaotdingté an awbundrepahirteamtty 28péct, irhany winthé 2hirtyasixthdot r ol
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quanti zation control device 71. O, e quantization step sSize ma
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non- pri ofPeS aPda28RAR ALWS GRREIas: Rarled abdme passes.i by dividingubyitheat i on
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of the next video franme nmay be set to a quantization step Sizé W a
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determned in the first ti zat,i trol i on 163 and, i ded t
the. cod wiompr o bl Rine'tEiMiaL 8 ng VinEa arde s a! the reuall HePas enBecodi ng
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transm ssion o eratlon tor the non-priori ar ea rane oppI Ng t akes
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synchronization with the coding timing. Furthermore, the average throughput for

the constant period of time can be calculated with simple processing, and the




dr oppi ng/ quanti zati on control device 42 may performcontrol to enlarge the
range of the non-priority area. Although the average throughput in the
predet erm ned constant period of time T is calculated in the fourth

enbodi nent, the tine T for obtaining the average s may be variable
according to the error condition of thgcommunication path. Shortening the
time T for obtaining the average enabl es quick response to a change in

t hroughput to perform quantization control and frane dropping control.
However , aygtage theugiondifen each ahiheecanstant period efrtiroe sapere obliairedd i thecur on
the co ' ' th, if control is made using an average in an extrenely
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short io ge throughput value |argely decreases when a burst

error occurs,wdrmg?lﬁmﬁm-hmwréﬁﬁﬁmtﬁ BEgetdhipudny f e PRECSRE doahge, and
control is not stabilized. According to "Inprovenent Techni ques of Picture

Codi Ing Qiirtysjahb: the Bryrseseadriarthrbrtydiftto theu fartyasevendh (eitle forty-nBARAKI |
| i : r.oni . 5 4) 45- 453) ;
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occurs O0f@fctionnafsconingetd transmiteidenzphethd viikbedteling tBvied tibeg, aagdahe bitki ng

t he section in which thﬁ@bit nungﬁ_r read fromthe transm ssion buffer 171
in the uftmherreceived without errors gy the constant perpd < dime, akhigh s tha resultor
section, ogde i t ra i i i . st zo
crror seStT o8 CEIibhe AL { RuaTRT D MebHoaha Befiodiof e RBuRdFIdBUSS, 2
time T ppasseR atcupidatingthe bitt numbeomeécaiVedmdthous merods dpp ity uaidntmelt whi ch

d t abl wh t . oIn this situation, th
oper a0 oRHIRE ERERHEHE tad ot hekloel fine Betish theritev8pt Huts B0R Bt o
i nterval ppdsapitifie, & %Mﬁ@'thé Yideb dbdid dEviteasafch! dtife BRR Yime Fy4ddagr . when

the interval at which the burst error zs section occurs exceeds a certain
length, it isAgetlatad abave.nagcardingetol henonedusdras-fiteenthraspeictrequatingi ne T

for obtaig ng..t ver t. e of th hr ou ut. is imredi atel
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control device 71, 30 a structure may be adapted i n which the average
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- taki ng t.Heoughputtfonreath eftheheittime tamdtdarefui oentfolfcan biadlinesg the aver age.
The vi deo dat outd%%"t &ng fromthe transm ssion control portion 432 through

t he out put de¢{°ERN ¢ pRe-fundies-gixiaenty aspasld intee Shifurmioths dhe ferty-
transm t S Hen Vikde ) eqehyi I I $-Gase, -
transm s??g’ln’ trhgggﬁlgﬁ'tiﬁg W%g%m ét@%ogi?yuﬁ@]eéggggéﬁiﬂ rﬁgﬁné%?ég%gﬁ]%ont rol
port 2on hapdisidaseypenttade dhdi ong-bundred-eighthi pémedtsgtheavideo MEeaiving device

t hr oughp t vicdeq. dat a _changes, accor.di. to not anly the condjtion
where t hggg%%r%‘?ﬂ% Jﬂ?&ﬁjunt °§F8§' H@F‘Smﬁe"@%%&saﬁ& Waﬁércm% deyice

mul ti pl edboy, AR Ws eABEf the diflt Bmel £ &@idl 9 the VIded friifetfHRHIGIME &RBgbe 10

known once the amount of data read fromthe transm ssion buffer 432 is
known, t MidSOP PASEES.ORY Eividingdy thaconsiant dreriedtof tinm the bitmyuaberereceiveidg. 9 i s

bl bk, g . _ | : et o e e
aecorai nythaS BIOR Y 8 coPicnl wafbH & e whlchR bR TS oF ARt c
vi deos cothengitduunber fddivett witheu eders dectid ngit diwé cewhich igrisctaesnenbed to

base stati or}s %SZ.accht . 153 _b\é r%cgeo, respectively. The base stations 152
and 153 SPRSlEBhRQGa’ Hpenrios to nepasephiimsandsthediesart trpei theaveTagehe

control HSS | ki j 4 i i in the
adi o s ATNARIBNINS cOSERF RenBB bl fint I¥ SSREITE ViR Biling, deyiBEGs
stati on €8¢ obthe yhiktimedipassesti on B (between the base station 153 and the

vi deo decodi ng _device 151 ). The strycture of the video coding device 150
is al npst t he%aﬁi@{egsati’%’& a5fot \t‘}?g@% OE’SEJWY&}"%&\?P@%Q% asheckrequatipgg. 7)
in the fMe Lhitarhod WRRtthe Nided3&fnéd titlricNofl e | ’ rol
portion 156. The base station 153 iﬁg?ﬁ%@sogﬁfgb?g%@gﬁéﬁﬁggﬁéﬁpgﬂﬁ?ﬁ% 157
and a tr8yjyfreRizatior owith othepotadeontimg. Therthetvorejesodiing deei aecrage

i ncludes an error control portion 151a, a bit counting portion 151 b, a
decodi ng device 151 ¢ and a video display portion 151 d. The video codi ng
device 150 transmts coded data to the base station 152 and al so stores the
transmtted data in the retransm ssion buffer 431. The error so control
portion 156 of the base station 152 perfornms error detection of the data

bl ock received fromthe video coding device 150. If it detects an error, it
makes a retransm ssion request for the data block of the error to the video
codi ng device




-117 150. Wen the retransm ssion request is nade fromthe base station
152, the transm ssion control portion 432 of the video coding device 150
retransmts the corresponding data block in the retransnm ssion buffer 431.
The transm ssion control portion 158 of the base station 153 transmts data
s received fromthe base station 152 tg3the video decodi ng device 151 and
al so stores the transmtted data block in the retransm ssion buffer 157.
The error control portion 151 a in the video decodi ng device 151 nakes
error detteeugbpubfortthe agastart|pecikdrafctimedd the oidad eodiag elesvicat fopreath3of and

if it de Lan error,.. 1t es etransm ssi qn request for the error
data bl Oéﬁ&@ﬁlt?{ﬂ&e g%'%%mg% 8?5%3'511 %%Oli At Wigheo F%&Pgﬂﬁg%m ssion request is

made from t he Ajcdeding &S atbritghdidreassclhted it abpa&s M &y B Otmrfyp%ix tion
158 of the base station 153 retransmts the correspondi ng data bl ock in the
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nt r.ol
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shown in Fi : i. codi ng device. 150 can kn only th nber of
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vi deo dakacuirdeRitingdhsibithmhber reRbiveRYwilfoLd &%@gﬂeﬁgm tirfle & eglidPld thit

enbodi ment. O, the base station 153 nay count er of bits correctly
recei vedonf framentime; ek éheldesemitiedidiares forl the toohatanh epgrioddef dinmg, nibe
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aver age tbvicegismachoof thbeohsising pefiod betimegysesf bits correctly received in
the video _decg%isﬁrgg device 151 within the ,ﬁr edet ermi ned constant period of
time T and tr tediabqvs. areordingsle henegherdredeeighteepth asnastgeauating

f eedback ; tehe; J j =ont | Ge 1 Vi may
be. i vi oty (i e R0 one ira iR GRS o e S si rafies; wasiR difiR 2
non- pri osynghranizatiomemdtht hiheb atedgemissidnwi tirhinge ol stpleayteshsmhitted. fearhegict i on
new y prEvi ed for settin thﬁgqu nti z ti%; step size for each area. In
this casEUHRAERCENNEAYHEIPa O@Md rathgo capegnt denedeal dimegam 8¢ t he
codi g dexicaRitdd wiBY siepleOpYobesdifg, ARl the Wérﬁgé %&ﬁ@rh@ﬁt 350 eLERGF IS On
operations as to the non-priority area, or, t hi g guency conponent of
t he i nputongtaabpengd oktireicanri= ektainsidip the pidei dadimg devicehe | ow-f r equency
conponent of the DCT coefficient only may be coded. In the frane :

dr oppi ng/ quanti zati on control device 72, the video frane may zs be divided
into a priority area and a non-priority area, with a function newy
provided for setting a quantization step size for each area. Then, when the
frame dropping occurs, the quantization step size for the non-priority area
of the next video frane will be set to a quantization step size with a
guanti zation step size larger than that of the quantization step size
determined in the first quantization so step size control portion 163 and
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frequency conponent of the input video may be omtted by a prefilter, or
the | owfrequency conponent of the DCT coefficient only may be coded. In the
case where the video franme is divided into the priority area and the
non-priority area, if frame dropping occurs, the frame

dr oppi ng/ quanti zati on control s deviceg42 may performcontrol to enl arge
the range of the non-priority area. In the structure of the fifth

enbodi nent descri bed above, the bit nunber of data received wthout error

Wi t hin the prédeoaling ted croebundiederinetebntli aspewt, Th maytafdhs rhirtyesixthrtom t he
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transmtted to the video coding device 150 through the fee oop. The
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to the error cong):rtlon on the comuni cation path. If the time T for

obt ai ni ngf tife BetOre e pesand timmand the preseristime is sentrtedpenddepucedting to a
change i %{M& f j zation control and frane dropping
control . aﬁg%ver, [ Oﬁgﬁgﬁglt&ﬁ%} gréggegémi ng an average in an extrenely zo

short time understateddilidivenacedreirg fouthetorierpendredaiineteentrosssat | squetingr on
the co ni cati.on léw(@" t he average _ throughput val ue |argely decreases when
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device 151. In this case, the transmssion rate o eo dat'a outputted
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mul ti pl ey Latd o . IS, r hput of. t.he video data changes
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the sound andAststateddabave] eiccoiding b edeé dBeIffidredAVERtIGA ddPett, Séduidhpon,
si nce thﬁéga@gﬁgg? of the video data can be known once the nunber of bits

of the v i thedone tffsne tme of the tansitied Hiasnes eesily enakles have
t he sane : ( St o D Fleg 10 i I Lagna i Ng
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and the video codi.ng devj ce 164 are respectively 20 connected to base
stati onseﬁ%k 053591% @yerfa{ﬂ the ¥ideOneraing davicsneeraits sagelasgontrol in the

30  video coding device.

According to a one-hundred-twenty-first aspect, in any of the thirty-sixth to
the thirty-eighth, the forty-second to the forty-fifth, the forty-seventh to the forty-




are connected by wire. Like the fifth enbodinment, the situation is
considered in which retransmssion is controlled in the radio section A
(between the video coding device 163 and the base station 152) and the
radio section B (between the base station 153 and the video decodi ng device
164). 2s The structure of the video coghng device 163 is al nost the sane as
that of the video coding device 40 (refer to Fig.4) in the second

enbodi ment, and the structures of the base stations 152 and 153 are the
same as ﬁ‘liﬂib,eoﬁ t’ﬂet fifty-fitst td therfiftgitniechtaspe&lsf tre videbirec8ivingTthevise hastthee of
thevide dec devi 4|saertthe ang as that of the vide
decodi ng é‘é‘c O 1‘305'6‘81@ tf?'??'@'ﬁ‘ﬁf th%gﬁﬁﬂt(’% deyige gloesr aBEnt r ol

portion w@ndmrﬁséas rédbiRId Withblt BAGA YSothdaksh sk of GineansRicaSEoN, it
transmts retransni ssion occurrence information to e - 127 video

codi ng debtaired.6® eacloftha venstastibatad mdsqme( pamezs stnjcattanmﬂam thesbit i on

153 b seq I 0 tra n contr rtion 432
of thgél vl é@%é%c%ggae@ﬁh(gutl%@&t?uf%% tgp? egllb? @ t%é‘?‘? Or%@gpved

t he abovenutiipile @ighe Sideonframeupsmir of ihef élidé%t idBo§ andofetdife ﬁbﬁ\@otlrﬁé%id' ng
device 164 and nmmde retransm ssion by itself or when it received the

r et r ansni&strapsitieg: rames onihe: aristant. penshot timey istsentdedha yidrey ceding63
performsd[:,gké Sé% 6fqﬂ Istra?l't th&?g% iMe ésg _he vi deo decodi ng devi ce
now the s

164, it can |on occurre errors between it and the

vi deo decodi ngsohaatecdeaﬁﬁm cmcddnﬁngatal Methﬁ hﬂndn'etl thamty-firstedpect, taking
retrans SSIOP.b itself or not. However, in such a case as shown in Fig.lO
wher &0 an}ﬂeuﬁ“%f PF% ts theleastgananpp mulbiplerefithe Fgnsetissien iramedinaeed thee

vi deo cogibpgd QﬁWld@)slégmﬁ}“gnéﬂ@s Iﬁ%ﬂrcﬁi\‘?fé?i@hr\gitlﬁi%‘ﬂtﬁ%f]tﬁém tF'ﬂﬁth&hﬂSFé codi ng

device 163 can not grasp the error occurrence situation In'the
section Bie Aicoumbagrgceived witheid e]‘mrscﬁonghelemnsmmGpemmhm rtints damebe

retransm ccurrence inf.ormati to the v eo co I.n Vi 163

t hr ough T S i deo
AELRR BuRE SYE WiRehSiRer Bha e Risiose hieraih o rar chdng

codi ng deyhstaniSSricof firfewahte shikirid ﬁﬂh@ﬁno%rcﬁfdusg:aé%&énce bet ween the

vi deo codi ng device 163 and the video decodi ng device 164. Thus, the video

- godl Ay devi ceAtedrdinghiore pRervnderd-srentysesond aspeet, ipany of therthirty-ainth, .
it he qUE R 2endil SR SielimbRirt B sy in 20 0E SHERRETSTArdBh Thi o

a priori bye&tmdremsmmh tn thd] ené-huhtitedosighits Rispyets, M@ Fidenrcdidngt y
ich a b round will be displayed with a new function provided

{ (r)reasle'[] t %cw@sq Pame fuBetion & aading o transant yideas andie videa pediggr or
To%% qunSePUEPS I b SPDR el af P AR DESIIpOTARIIL 8 O,
of the qoamtantpedod fdpmsithe hdtenembeme-écéwedhﬁlthdfutrekrmafdrlthetamtmﬂnt r ol
port on 6%%0 FI tir%%%vhti& Esht?lecr%ghlr’g%f %gg&r%ﬁla%r%g the bit number received without
errors for the unit time t equal to the least common multiple of the video frame
‘period of the coded videos and the one frame time of the transmitted frames for
the constant period of time, the average throughput for the constant period of time
25 is transmitted to the video coding device as each of the constant period of time
passes.

As stated above, according to the one-hundred-twenty-second aspect,
taking the unit time t as the least common multiple of the transmission frame
period and the period of videos easily enables synchronization with the both.

30 Furthermore, the average throughput for the constant period of time can be
~calculated with simple processing, and the average throughput for each of the

constant period of time can be obtained in the video coding device.




Furthernore, in the error node, for the non-priority area, the quantization
control device 41 may control the coding device 12 so that it does not
perform codi ng so operation and transm ssion operation, or the

hi gh-frequency conponent of the input video may be elimnated with a
prefilter, or |owfrequency conponent-®d.the DCT coefficient only may be
coded. -122 In the frame dropping/ quantization control device 42, the
video frame nmay be divided into a priority area and a non-priority area,
with a new f udscbuting t®ai atedhfindreddiveinhgthindeagpemhtin zatyi airthe tthiptysdizth thor

For 't ho- R SRV e B St B8 hEi TR Refr i i vt o o = 7

quant i zahiMiA, &f e fifty-Brabith Iha Myanid zabkeR. MeERidRbzRcbRfFlelibedhasRE of

the quantization step size determned in the first quantrzation control
portion seMmeafiincien of codingetocisansmit ditdasead the Figephending devichelassdiang

devi 1 . f di i d, .
transhi oS BHSREHSRTBReYeT Rl SitoBs TasthE roariaa? pRRe? BhtiTir SBIEHS Peices
pl ace, otreduteot)i Geddreaiirhit tine 2 EROBPD thefleddiRoniREh ntiliisie Jfe Peo
elimnated by a prefilter, or the | owfrequency conponent of the DCT

coef fi ci ERMDALSOGHA]thecadedvideamand tie one deend timeeofithe dianstitied fameshe

priority - i Qr | . . j q t. zat.i on
ot ol * Basr oy S maf 1RE o hishioBf Foorhelf HRUE sore Tak s Ay

enl ar ge bebveemdhe ebnsizat peried of timet lyeforeethe preésentQime Wnertht peesdrdeiond,r ane
is divided into. tge %I:.I orjty area . and the nonpriority area, if frane

dr oppf ng '§ tRReMittedde, ?H@’epr%ﬁﬁngjg‘é\’iﬁﬁ r@@/%‘fgrﬁfitﬁ%ﬂﬂﬁ'mﬁ)ﬁ@@ﬁﬁesdevi ce 42 may
set the quanti i i ; SR Ed ARy ﬁﬁ% : 1.zation
step size wt ﬁzsgétgfjégnté?%’iséocﬁ%@g% téimj% ar@éﬁr&%ﬂ?r{{e at 'r?n?a g?ﬁgﬂatgklhﬁ

quant i zatheunitioe tashedsast cammodenultiplenafithe tiamsmissian érame timbeandr thpped

id fr. d ide, i h di i 2. O, wh he vid
Fran | PO e oS\ RESi fepPiey SYGAVanGal WiEh Tithopt E3SE @nd B 11 ame

_dr oppi ng tiapkRfiting A6E bittMfmbérrReficAPRIiiELit A if8PIHOEo AT oricedf Red2 May
control the codi n%pdew ce 12 so that it does not Eerform codi ng operation

- ?nd-tlﬁa.n&ﬁ%%qtbﬁf ew;dttimﬁ tft@rthﬁhéqmﬁ‘?@iﬂ'go)‘&\lﬁf;&_é @@,;egagetihuﬁoma;ryjlutz:an-
the T ows PectRERaTEr Sach T P MR IR E R ER AT AR RS BRE b e vnen

- ret ransnvigeoctodhmg dedicet he retransm:ssion occurrence information is
transmtted fromthe video decodi ng device 164 to the video codi ng device

163 t hrough t AECPElng ir R Insspundredrwenbninurty aspecdnBoannehthe tirty-ninthvay be

so 30 co ! L el Sl SR i werence | NEoenRt | | She
Cranam ¢ B Ope Tk, DRs b RBLER, fio SEEHERCEIGthpII b6ihe S

r et r als mhsdat)-seventin do thd eaneshdndrgdasighiteadsectahthe viglevaresiviig) devisecur s.
-123 (Seyent,h Enbodinment) Fig. 1l i bl ock .di agram showi ng the structure
of 2 vi abe® e srnadurdion, ot Bedinggth BanoGhuless apober Winp G deies en

i nvent i oBoe$ Nafd 9-akl ead8f méjﬁﬁitﬁin‘ié’@'éﬂﬂlaﬂ?d“tﬁk?#éb%@ cbﬁﬁ'h&??ﬁulﬁpl\é' &epe! nput
portion 11, a coding device |2, a tenporary buffer 13, a first' SW14, a
gener at edidenfisamatnaswdoafdbatcodedaidens and pe oherfrarse time phthenirassmittedont r ol

e o2, Mg AR WOPH PRI SERY S0 e e kil elivgy
devi ge 6ithoat urters forfthe Yonetarlpefiotr sfclirhe Nwhkli BAhBAEELRBf Gtéumalating
the bit number received without errors for the unit time t between the constant
period of time before the present time and the present time, the average
throughput for the constant period of time is sent to the video coding device as
each of the unit time t passes.
30 As stated above, according to the one-hundred-twenty-fourth aspect, taking
the unit time t as the least common multiple of the transmission frame period and
the period of videos easily enables synchronization with both of them, and




i o second error correction coding portion 612 and a second SW613. The
transm ssion control device 17 includes a transm ssion buffer 171 and a
transm ssion control portion 172. The transm ssion control portion 172
transmts the video data at a predeterm ned transm ssion rate to the video
recei ving device 1000, and when it . i®7creceives an error signal fromthe
vi deo receiving device 1000, it outputs error . notice indicating reception
of the error signal to the franme dropping/ quantization control device 111.
The fi r strassmiiting dhe eaveirage dladiughpypbfdrithe Gibtaddseran ef tioector thecvideg code
with |owerror correctin abi |t o the video data coded .in the coding
fevi ce 15O A BF el o MRS Ehi e LoyilEs faietasomian ettt ppdndso
correcti gavigedi ng portion 612 adds an error correcting code having higher

error correcting capability than the error correcting code added in the
first error cdypeetiupdrasbiwverdyhihtaspect of the prérent daleantionde dlinkaten tme

it byf f.er, 13, Th i he thifd SW.613
oo BBy PSSR N KT OB IS, gl biRa b BEYT, S
to the fmamecaigingdenpefor applying aéitain redddsig BEMceRrafdiZdats dri@onnesed
enbodi mrent shown in Fig.4, the franme dropping/quantization control device

111 i ncl §8dBatthey crRmeMIPERSAlRy control portion 161, the first quantization
trol ti , -2ch 1 i . , SW 422
cont ol oor | el g s A AHNNP Y Bl Eea TR

portion E&brder shd woostamh mEriceivof dimend, 3ehicheiscthen esdulio bf, ods teaeht & Bd SW.
613 accordi&eqe;go e error, free de and the error node in the second

. 1 2 .
enbodf meRf® -'E'E&HTWS\W'HeBeW'%[& et | fiasses. apeupglating thevpit eumbeing t he
transm sgg AL L ; se of
the. cor et WIRDEEORTI, 3 BRod SRk A (e PRA theReBifR deFioh 8ro o'
t hat thetigesEr tq)%eo godingrdeyvice gs eath of peatied Tipassedhand thepooding devicker 13,

the firs 4 nd the nerated.s informatjon.a t | cyl atin ortion
15 have FRBUERRS 1R Pyirp 2EFRTRbH 0k therensiBht Rl B insohanrbSbraBid”l

the secomitk birbagiber Récdivedfréin thedebbBingeddliddt i on is not repeated here.
Furthernore, the first error correction coding device 611 and the second

er r oS cor r ect A§nstatsdi Ao vacserding thdbe aneshyrdreddwenty-fitte aspact, thedbiti ons

he ¢ i: . ‘ ‘ A (Fig.7 '
Gescr pt LR d8ckifel BHREHE el OF 1< ROSERERAT By o vo e ng
devi ce 1wlthsbimplei proBegsihg, ahtl thee adergei fiedugiinitefor hedcH of thedidibtant
operation in.t gw‘%oﬂlcng device 12 is the sanme_as that in the first

convent i BRAPD af bejgptaineddn the coding@evigescri bed here. Accordingly,
operation in . Lo bl gh i i 1.8V] ; ; i is an
errorsignal w h?nﬁgévﬁglgadeg@cr gggfaéggg,%fﬁﬂg F;\B?%ée“otqwé%@fo\]/rﬂ%g& e@%’dégéfooo
connect edatytranstnission $ysterie whithn atdoeing device doli cadinkg ¥ trandhit dws aad
function_of calculating the error rate of received videp data, and also has
a functi 8rCGPVIELURYIGe g‘r‘f RN G PERFESRRgViofEseve P GRNREGEEe | f

t he cal cgbahfdhey cah coRirfuhitatedr ger than a predeterm ned zo threshold. In
the description of operation nmade below, it is assunmed that the error rate
of the video WAEEINsas & predeteraringed eopstanbperiod 0 dime Teparsied, by dividiegabove

case, thg vide i vi ice 0,.0utputs the.error, signal to the video
codi ng dg%t‘ég %S{S?ﬁe#r@cgfy ngﬁ’% Qﬁ L@qrgwgpfvephgltp?gtggﬁpgssfq;nttllngont r ol
porteon Edadstant peeodi sfetimeod| nehictevs ahe rkBuRUSfPaESUrRtIEOhg Bk i€ riuptberat | ng

25 the reception of the error signal to the frame drogpl ng/ quanti zati on

control FREAG withoutragors forea gredaiemgngd amit timei tofer dbataosstant \nesied 1af1

when recgi\ g e . | i rr e node

fo the ofmbr Thive raling s SalcEED e R HFCLEBPLL Y el Ginsti S

cont rol period of timecT astheprsistarmtihed senstadt potiod bfrémie. T bassédwr nore, the

frame droppi ng{fqg@get({ z§ti on control device sp 111 changes the connection of
3

the third SW pVen aceiding 4o ithg eneshypdreds y-8ixth |aspeet, thee

vi degy f r gi@BragBRHEGWRMPhLE ﬂiﬁtﬁ@%oﬁ&‘éﬁ?g&ﬁ@&'hf ARt 28n bk %zlﬁf:@{%)%}q \ﬁﬁltq ﬁﬁhﬁ[@ an

error correcting code wth high error correcting capa -125
second epPragessidgr ecti on coding portion 612 and then outputted to the video
recei ving device 1000.




If the transm ssion control portion 172 did not receive the error signal
fromthe video receiving device 1000 over a predetermned tinme, that is, if
the s transm ssion control portion 172 did not transfer the error notice to
t he franme dropping/quantization control device 111 over a constant period
of time, the frame dropping/quantizatigmn-control device 111 changes its
state fromthe error node to the error free node and perforns the sane
frame dropping, quantization control as those in the error free node in the
second enbodi Wepine-hBodtcdetwente sevérthiaspbraoafthdrppppentdghprdioniis airecieddont r ol

device 111,changes the conpection .of the,thifd.SW613 so that the devices 1
ot 5 ar & LSRR SBRT b Whidh s PG deVin [ ot A AREEE N put

portion Hhtd andrLYeeainyideic R dplyifg det@ld PEhceR9MgWiot fackRWASdHte are
correcting capability in the first error correction gogl ng portion 611 and
t hen out ganpeeted sotthat theys@nresseinunicgtalevi ce 1000. is This way, in the

h embodi : d i ng/ j,zat . | deyice 111
o for s coa etein B redsMRa Gt AErSBR LS g RuRt Rprv B oy
correcti egoesfort picgtdrmitdteconistant péRRl ODfRe aNYHIEH SthEFesREbNGs &thr ol to

add an error correcting code with high error coding capability (the anount
of the effdhe Jupdelermiedcual time teRasses, macumelasing oihenbitl mumbiesrecayednount

xanpl o, ieuERmof BF B LA aREsn e phdRENET coRtreblr ol BEbig' U
codi ng i 9 pefofeamedsentttme agdaheipreseértrtingé et thiezsddmg Hevick as0Rich of the

guanti zat i 041 ste_ﬁ ai ze f.han that of the quantization step size used to code
the VP deB"FIARENTIRESYLIMG t RESTESaRRdiNGppPHiRY devifsecaleriaterytheonyeiane

corr espoltolghb fdietrtl EBHNaARIIABICHN T N o i bR b3S 28 ey, and
even if the Communication condi'tion I's deteriorated, the delay tinme until

t he novi necgived froe the raceipingydavider t he vi deo receiving device 1000 can be

duced. Alth h i cat.i dition i i ned h is of
the error rat o8 HalaiEabvE ieoRing tadhaac: Bindie tarbresGayi ashect B ° °
embodi mefranskiiteny it Bit HANRE eevdined ARKbGEerkORGorE édrféﬁ‘ﬁrg 6erﬁ)'a%hf‘?irn'it=9‘;l]' rate

to the video coding device 110 instead of the error sig so that the
vi deds colt Hip erding deyice fengacieoting ynit ime tethe averagse throughwut fareachrafe node

on the bgsi am??ﬂ?%qﬁ%df@%i?%tﬁﬁiﬁogfnaﬂ‘g%&@ﬁ%@g\ﬁ&-t h- 126 error rate. The video

codi ng devi ce n e error rate received from

t he vi deo rec@i onerpundnedeierehpBighth dspedtioriite bhsest iiventionl & QiredtBe te&ar or
free node on the pasis of the cal cul ated average error rate. The video

r ecei vi n§atflAREMIESIHR $userndn wiiel @ qosincdeyiag éorosoding te trapsmitgata and

cal cul at kB ] %ﬁﬂ ﬁ f Ll t r ! error
si gnal tgqF ng\ﬁdgg‘gﬂg%géﬁr%ﬁg\?gce br eﬁbﬁﬁeﬁcakcb:%gt%ééaa\?gr%gséegr%raor

r at e 2exceedisatdhey conicomrhumisate, d, and then the vi deo codi ng device 110 can
performthe sape aperation .as |[n.the seventh enbodi nent, on the hasis of the
Fecei ved er r ofMErgRane refehiig deyicedvEESaHR. pag BLaIEIatoTDINGR, R ARGt ¢« ho
cal cul at paseeeTRER prdetdrfindd Bnbint PRrbtdsCHfRATNGIBY Ikfndel Oret@ivhat the
vi deo codi ng device 110 can performthe sanme operation as 1 n the seventh
enbodi memithgt taieorpakirsthe aonstardgpetiedicofotimener raceavhichl iavtheageswt rafr

rate. In ' 1zati.on contro vice 111 . the video
frame mgCRanyRRGe PRMABIBELEE WL BfrCrardRe PR spe 1 bileeh GEDH &
new tsincpreafetermained adnstant fpdricgiedt tie Thsefakaat prabhDinRt 8Rd hé pregénteach
area. Then, when franme droppincO takes place, a quantization step size: for
t he non- BMeetQ £9lcHiaa ths ayeragadhroughaublor thersonstant peried of timeal as each

quant i zab¥ ' ursit GRetia8ssth a quantization step size larger than that of
t he quanti zation ste;?%m ze determined in the first quantization control

portion 163 aAd ginted dbdve,ocaddredingdionthedené-tendfed-fwarithesighin easpeeg tiedi ng
devi ce
average throughput for the constant period of time T can be calculated for each of
30 the unittime t.




20 12 may be controlled not to perform coding operation and transm ssion
operation for the non-priority area if frame dropping takes place, or the
hi gh-frequency conponent of the input video nay be omtted by a prefilter,
or the | owfrequency conponent of the DCT coefficient only may be coded. 25
(Ei ghth Enbodi nent) Now, the nethod ofggleterm ning the quantization step
size in the first quantization control portion 163 in the first through
sevent h enbodi nents will be described referring to Fig.12. Fig.12 is a

gr aph showi ngAckerdirg ttt & eneduindiedtwehiy-rjntdmaspeeat,iio anytof the bae-haindentl t he

anount o n t i.nf ormat i on when the, video franme in which venent of
o o) o MBS e AR Rl BB eioRih aSeE e it DR (s (Ao 308, 1
Fig. 12, tae fephé tifR okt Iraviiged Hanwgount of generated infornmation and

-127 the horizontal axis shows the quantization step size. The eval uation

vi deo for theAsestaiedabaveoinf thee poe:hundnediweniyirsnthSaspest, tEking theven# used
the t i i d i i 0. th i | ati de with,
e amsS o s 08 ¥ 98l ok betpy &b rdfied st Rerdils SErcBigaliat fafi b8’ 2° o

i s cl ear chbdimgptirhiagl2, the anount of generated information has the property

of being al nost inversely proportional to the ratio of the quantization
step size w t MCERRIRG ot anedaundredrtbistiatht asnest.gin Ay cofete onetwedeg-ect |

e g ee LSOO A AEL AL, T BXSSRRO BB ERSAERT

Accor di ngame fuhetidn oStodjng o traatimindatards e dading a8viedBoes, g tdkgssthe

t hrough third | Xt h d seventh odi nents determ nes the quantization

st ep 1&i ZENEHpriq ﬁ%s h’@x&a ifﬁgﬁepﬁﬁﬁg%}m%soi%d@tﬁpressi on (2) given bel ow

cxpr essi on. (31 ahose, “Rext a0 e Mo et dbell ¥ e

vi deo frdni iyodet asethe one frame time of the transmitted frames easily enables
synchronization with the transmitting timing of the transmitted frames.

According to a one-hundred-thirty-first aspect, in any of the one-hundred-

15 . twenty-fith to one-hundred-twenty-eighth éspects, the receiving device has the
same function of coding to transmit data as the coding device does, and taking the
unit time t as the least common muitiple of the data frame period---of the coded data
and the one frame time of the transmitted frames. _

As stated above, according to the one-hundred-thirty-first aspect, taking the

20 unit time t as the least common multiplex of the transmission frame time and the
period of data easily enables synchronization with both of them.

According to a one-hundred-thirty-second aspect, in the thirty-ninth aspect,
when the video receiving device calculates the average throughput, the time for
averaging is variable according to whether a burst error occurs or not.

25 As stated above, according to the one-hundred-thirty-second aspect,
decreasing the time over which the average is obtained permits the quantization
control quickly responsive to a change in throughput, and in the condition where
burst type errors occur, setting the time over which the average is obtained larger
than the cycle of the occurrence of the burst errors allows the quantization control

30 to keep stable even with burst errors.




Now Q : the quantization step size-used when coding a video frane with a

| ar ge novenent of an object, Bits : the anmount of generated information
resulting fromcoding the video 20 frame with the | arge novenent of the
object, Max- Delay- Time : the maxi mnum perm ssible delay tinme (transm ssion
delay tinme which does not cause visual$§y-unnatural inpression:500nsec), and
Rate : transm ssion rate. The first quantization control portion 163 in the
fourth and fifth enbodi nents 2s predicts the amount of generated

i nf or mat i on wiesotdirg doaat drrahundresitthpptysihird aspadiairgdide Usitpgittheasaot,essi on

(3) given . bel ow, .cal cul at.es t he codi rate usin he expression (1 ) in
the four HEEHBBAFEN oINS dedics: caipddies BgURTagh TaRghints Merevarhginb
transm s st i$ daifalRe ckHRl iRy &) WEBtHSR bAkd RPirs 0B8RS slgidtr m nes a quanti zati on
step size so that the coding rate falls between the upper Iimt 102 of the

visual ly 30 mpst satadabakovepdiasgording tmdthehconenendiadathirty:titrdof aspeet,

vi sual.ly | | £ _codi rate in Fig. 21..Pred-. Bits =.

(quant pePRastit B8 g BuER AR 3, 5\dhach, i chivnct Brmuts dhe (jmep eo-
Bits : tleomsiegiconed quitkipresiorishe: @ederatRdin thtSUdgHput &hd RUABconditibA
quanti zation step size used to code a video frane with |arge novenent of an
obj ect, viese biwsitdype efmees goeur setiinodhe dimgover whichrtharaveragenis ehteined of

: ! iy ot ) | . _
Gener at olPp8t IR h8loyde ot Uk REEGHEAEEorERE, BUT ¢rrdydCofiBldhe amp. g
movemnent dodppihg cobfreldb ke€pistablevwwenwhiinbiilzeefroes.ng rat e- quanti zati on

accuracy chargcterjstic io largely changes due to | arge novenent of an
obj edP, "the W&PO [il¢) é‘bﬁéf’flﬁ]gwg&?&tthm'%ﬂb agpget, da the Eftiet espectn wbes v

det er m negh CAAES SRRBAINY ddVidd ARS8 i UViIag @t HrdiiHut Z #hd OfimBC R acy
characteristic by sinpl@® cal culation.
averaging is variable according to whether burst errors occur or not.

As stated above, according to the one-hundred-thirty-fourth aspect,

decreasing the time over which the average is obtained permits the quantization

15 - control and the frame dropping control quickly responsive to a change in

throughput, and in the condition where burst type errors occur, setting the. time

- -over which the average is obtained larger than the cycle of the occurrence of the
burst errors allows the quantization control to keep stable even with burst errors.

According to a one-hundred-thirty-fifth aspect, in the fifty-fourth aspect,

20 when the video receiving device calculates the average throughput, the time for
averaging is variable according to whether burst errors occur or not.

As stated above, according to the one-hundred-thirty-fifth aspect,
decreasing the time over which the average is obtained permits the quantization
control and the frame dropping control quickly responsive to a change in

25  throughput, and in the condition where burst type errors occur, setting the time
over which the average is obtained larger than the cycle of the occurrence of the
burst errors allows the quantization control and the frame dropping to keep stable
even with burst errors.

According to a one-hundred-thirty-sixth aspect, in any of the one-hundred-

30  thirty-second to the one-hundred-thirty-fifth, a period in which the bit number

received without errors for a predetermined unit time t is smaller than a




In the first through third, sixth and seventh enbodi nents, if the video
frame is divided into a priority area in which an object will be displayed
and a non-priority is area where a backgrourxd will be displayed, the first
guanti zati on control device 163 may determ ne the quantization step size
for the non-priority area using the exptession (4) shown bel ow. Next BG Q
=(Now BG Q ~k BG Bits) 20 /(Max- Delay Tine *Rate-Clear Bits) ... (4) In
t he above expression (4), Next BG Q: the quantization step size used for
a non- pr iPsedetgrmained theedheld inldetestad,  andotekeB@s he avéragmgatimezfar iuse ist ep

si ze use -prjorit rea 25 of a video franme with | arge

novenent %‘6]%%5#%%&]1%&@,8%%%59@9”?1 he amobunt of generated information

resul ting froRsco@itat abbvé hacaNaimg e bnéfrﬁm&éd-ﬁﬂﬂﬂyﬁéiﬂﬁ*%sbé@ﬂﬁammgr
e

| arge novenent of an object, Max- Delay- Tinme : the maxi mum permi ssi
del ay ti tRe (Rurel ORI aveleo@sdtheapveiagindutime favasenist obtainiag viheuaverpge

e e PBRREChAits B ERE: quifhgRt . eahl B s PRglT HpralY rab B o1 1)

area of tidwand lest émrarse with | arge novenent of the object. -129 In the
fourth and fifth epbodi ments, when the video frane is divided into a

priority areaPSRardingde- gr operiupdsedsthirtysevenife aspset iy aevi efe the one-t he

P o b [ . 0 i e
embodi ron e OtetEttice-Secorkd (80Gnt HindldP InFOMNHG 8% Helod>th WhiEAnel HC
codi ng devimber TecEived dvithoat eintes farittiengnitiBrieceedddl toathe stne fratriectimp paf
limt of ,the visual t . suitabl ' t d. the lower lipnit of th
i sudf Ty st fafuatin gmeles el B Breqiorngeg ihreanolth s detiieher o
the vi deanfirtakén b th 4islRdirdiRe URBJ RS é‘élb&i&tirt?g?]ﬁ?e Magb%hr%agnﬁm;or ity

area, and cal culate the prediction anount of e generated information for

the priority Asedatgddhaye, peeerding torthaemerhursiredthirtyeaeyeatheaspast,i takiognat i on

for the - Lo t nti.zation ,step_size is,changed from
‘the expr S RIEC pliof Qe 0o Vs, R 86y 16" olebing et AlRGe:

- sui t abl e thiroaghpataperaiitssthepstableeqdaritizadem cangal Ahdthé hani 8fipping Boaw@unt. of
generated informati on of each quanti zation step size for each area and the

- “upper3| i RWargRELITOISwer 1init of the coding rate for the case where the

yideo frane | AckSrdihy o5 brieMihdrid.thfy Yighth ApBet 3 %nl 4 tAOBRBH M 2 2.
. .. thirty-second to the one-hundred-thirty-fifth aspects, the video receiving device has -
the same function of coding and transmitting videos as the video coding device
does, the period in which the bit number received without errors for the unit fime t
20 equal to the video frame period of the coded videos is smaller than the
predetermined threshold is detected, and taken as
the averaging time used for calculating the average throughput.

As stated above, according to the one-hundred-thirty-eighth aspect, taking

the burst error cycle as the averaging time used for obtaining the average
25 throughput permits the stable quantization control and the frame dropping control
toward burst errors.

According to a one-hundred-thirty-ninth, in any of the one-hundred-thirty-
second to the one-hundred-thirty-fifth aspects, the video receiving device has the
same function of coding to transmit videos as the video coding device does, the

30 period in which the bit number received without errors for the unit time t equal to a
least common multiplex between the video frame period of the coded videos and

the one frame time of the transmitted frames is smaller than the predetermined




=(Cl ear Quant/Paraneter) * Clear Bits ... (5) BG_ Pred- Bits = (BG

Quant/ Paraneter) zo * BG Bits ... (6) In the expression (5) above; G ear-
Pred- Bits : the predicted amount of the generated information for the
priority area, Clear Quant : the quantization step size used to code the
priority area of 25 a video frame w thgd arge novenent of the object,
Paranmeter : the quantization step size at which the anmount of generated
information is to be predicted, and Cear Bits : the anmount of generated

i nf or mat ithneshelsluist detectedomndotdikag ad thehavprdging tiyneaused dbr aalcukitingfthane
with large novepent .of the object. so In the expression (6) above; BG
Pred- Bi E¥eraga,or ULt ed ampunt of generated information for the
non-priority @ge t it bR dHi BN i : to
code the non-pri (Q;t;a it?dyaggg%B%cﬁ@@vﬁodteﬁgﬁ P%@“W‘%‘W’@ Sgﬂﬁroév ﬁéﬁttag[ﬁ 8t he
obj ect, HRe drdrsteerrort eusleuamtthe aaveragimgefims zset oforwbbiaming ehanaveragef

t j I i t i cl.ed, d i t . th t of
Goner at odelpBoiER B, Be etk MlatizalShcaBioLand Gie Bt fraprnd EoHol he
vi deo fr apgand st &frgk@. novenent of the object. The transm ssion rate Rate

in the above expressions (2%, 3) and (4) may be set by considering the
aver age t hr oughgge angt@h@r o Jeﬂgﬁs faatunes, aspectnerd iadvantages ofdhe lpgesentn the

Ul t abt o entibn 3 KBedfe tHord Bopgfefit Molifia BuBHRY 46@eq eSt ik o8l nput
rate ... pté9ent Mventiofmwhe takeh in EbiguhStidrswith %@Q&c&hp@ﬂiﬁﬁ%ﬁm g. the
structure of a video coding device is according to a ninth enbodi nent of

the pPesent invention. In Fig.13, the video coding device of this

enbodi ment includes a video input portion 11, a video coding device 12, a
priority area/non-priority area changing portion 1301 and a transm ssion
control portion 172. The codi ng device 12 codes a noving picture of the
OCl F size captured 20 fromthe video input portion 11 according to | TU
Recommendat i on H. 261 and generates the coded bit string. Here, the coded
-video of the OCIF is diivided into a priority area and a non-priority area,
which are coded with different quantization accuracies. The priority

area/ non-priority area changing portion 1301 determnes a priority area and
a non-priority area of the QCIF (176x144 dots size) coded video 2s on the
‘basi s of the anount of generated information of the previous coded frane.
The transm ssion control portion 172 transmits this coded bit string and

al so nonitors the comuni cation throughput. As an exanple, operation of
changing the size of the priority area in tw steps will be described using
the flow of Fig.15. so The initial value of the priority area is the size
of the center of the QCIF -




video shown in Fig.14 (a). (The size of 112x112 dots.) One franme is coded
(Step S105), and then if the amount of generated information exceeds a
certain - 131 threshold 1 (Step S101 ), the priority area is reduced to
the size of the center of the video shown in Fig.14(b) (80x80 dots) (Step
S102) to reduce the amount of generate@3information. On the other hand, if
t he anobunt of generated infornmation falls below a certain threshold 2 (Step
S103), then the priority area is enlarged s again to the size of the center
of the viBPé&Fo@EEC@IPI(éN QF A& PRAWINGS2x112) (Step S104) to enlarge the
clear area. S e .he areas are coded wth_different guantization
accur aci es (Sﬁ%qggfgbg hcga%rrainbrsﬁf)‘f}”r%%@f SHCH e Oh 8R- 131398, $9AN% OEXICE o
changed iaecbming tep Sirdterithedimient bf @iesdsembvertin, t hey can be changed in a
| arger nunmber of steps. io Although the priority area and the non-priority
area are detefid-Beld andiagsamashewiy mrasanementsobf gbaedelagdtimaf andrathieon of

the previ 2 Wy j i the priority area and the
non- pe i of e s fallAfer ) h ofe SR e B REN(5he meSe HhiEtbl: Fon
t hr oughput noifig.8rieda biockhéiayraan Shoasn® BNGHHYrTeXanife ldfdRe SRUENSF thasi s of

t he codi ? rate cal cul ated fromthe anmpunt of fgener ated is informati on and
the co me,frenping{Ayagtivation contey dexicedn the firskeembadinmentrafdhemsasent) n
this casgydntiohhe coding rate exceeds a predeterm ned threshold; the video
codi ng device 12 may be controlled not to do coding operation and

transm ssi on bjigeddsishlocardiagrmmshewinigothict ytractars obantibmaghi gitihg eevicecy

conmpanent. of the, i nput vide be imnated by a prefilter, or the
I OV\rr/PfIPeq@gﬁ%@'%%%_ﬁ@ﬁ?niSnﬁpg?rﬁ%ntﬂf%%é’é‘ﬁqrﬁi'@ﬁ%‘“_@ﬂf y may be coded.
Al t hough the Eﬁ{{lSHélaOﬁhﬁ?q]@ﬁ@ﬁ_éh%M@% Vi BF3nie 4 sfionicieAbond

different fromthat for e priority area in the nint iment, 1t may
be confi §mnhagiment ethetnresergrinygntionity area is not coded, or the

hi gh-frequency-: of: Lpput video be, el i.m nat ed,.usi ng. a
prefilter, or ﬁﬁchgq?%\j\/s?’%le(q(ﬁ%é@& éﬁﬁw%ﬁhe %tf'&%ﬁ’@ 9t apdpags5qding é’ﬁg IC8nl y
may be cadedtdingitd ditsirccasodinient\uf des preveatirventiéncoded changes accordi ng
to the anobunt of _generated infornmation and the comuni cation throughput. It

my Bé constrE@H-Eds@ob@ﬁhtqi%ﬁéﬂhéh@\ﬁagameoﬁr@fufet phABHMegeoepdip@ devicen ar e
not madeaEQcBrdegto”é’%Lﬁfﬁd%bbﬁin?élﬁ%f‘fﬁgﬂrés%ﬂt g&éﬁﬂ ,0f generated information

so of the previous code rame excee a‘pre ‘ned threshold, or the
hi gh Fig.8 is a block diagram showing another example of the structure of the
frame dropping/quantization control device in the fourth embodiment of the present
invention.
20 Fig.9 is a block diagram showing the structure of an image transmission

system according to a fifth embodiment of the present invention.
Fig.10 is a block diagram showing the structure of an image transmission
system according to a sixth embodiment of the present invention.
Fig.11 is a block diagram showing the structure of an image coding device
25 according to a seventh embodiment of the present invention.
Fig.12 is a graph showing the amount of generated information with respect
to the quantization step size in an eighth embodiment of the present invention.
Fig.13 is a block diagram showing the structure of an image coding device
according to a ninth embodiment of the present invention.
30 Fig.14 is an example of division of an image frame in the case in which the

size of the priority area is changed in two steps in the ninth embodiment of the
present invention.




frequency conponent of the input video may be elimnated with a prefilter,
or the [ owfrequency conponent of the DCT coefficient only nmay be coded.
-132 This way, according to the ninth enbodi nent, even if the anount of
generated information extrenely increases or the comuni cation throughput
decreases, the video quality of the pré#rity area is not |argely
deteriorated. 5 (Tenth Enbodi nent) Now, a tenth enbodi nent of the present
invention will_be described referring to the drawings. Fig.l6 is a diagram
for describi ngid-Ae ipei proceseflow intbe cagerig vdoch the siretdidbe geiootywlares iso t he
tenth e ' f 1t pnvention. |n Fig. 16, 101 lo indicates
codi ng pgﬁgb%é;m%arﬁ'%n%@@%wo ﬁ‘ée;alasgp* @tVFego%s(q) = L/R(q), which
change accor difig16ds bhdiagran ibridesphbintPHicoardacditia? f6f tHehsridripdrey iapgo and
the spatial frequency conponents, and noves down to the right” when |arge
not i on oMOPrRTIOriEkalasE and the gedniizalion £eatrabines tanth ephasémeef of the presentnot i on
is a Endir'r{%%ﬂ pWile the coding rate-quantization accuracy characteristics
and objects oP the present invention are not explained here because they
have been des®ig.hEdsian cdetral flowroftthe arféescontrslifon tied prideihBarda)baadnsbrArt,
the coding r. te#gualgcﬁi zation accuracy characteristics 101A to 101D are
shifted BPOUY #16& aRd the qURNtiZationcontealin the topthrembedient of theauesentt he
conventi gR@intisht because the lower Iimt 20 value for the quantization
accuracy 1s set in Fig.16. However, the operating principle is the sane.
The ref erenceFithd8aist ar bb@R dimgoares showingppar ekampte \ofl the sfrutiuee vofsaal | y

most ﬁui tcabletco%i% rate,. and 103 denotes the lower limt value of the
vi sud |y HE¥EHA 7 8?)‘3[’9 &life. The obj ective function can be assuned

to be a set OFig$9 ROk MSckediadhing BhbhEaTRLAMICHT e dthRnFadifiNe E:agrﬁ 105
and the %ua.nt i zation accuracy 104 becones visually nost suitable, utg this
i s act uadeyicg iR fiig-8+ i vel y obt ai ned val ue, whi ch changes according to the

a vi sual 1y mobta OE s3hEbfds. MEoithd S ReCOGC TS Ut sl Pame- of

f unct i ondespping costrelssumed that the group of 30 points at which the cading
rate is the largest in that region forns the upper |imt value 102 of the
vi sudfly nost Fid#T alf e cE@oryMy dofe, deseibinge theowyantizatisimt eonikol wil clhet he
coding r kS ; i at region forns the lower limt value 103
- 133 of t@&@v%rftg;ﬁ%ﬁnﬁé%é?&iégldt g[??é coding rate. Here, the lower Iimt value
104C of the qban22zsta disgracufacgessibirhe sebntiZdtan tontrel Whgn 4 trapid an
object to locate the, operati oint in the region surrounded by the upper
i mit vamPé'OBfOfﬁh%Oglev&Egﬁ‘ieﬁﬂ% Indhecanventiona! ipaga cedinaieMicter 1 it

val ue of the yigpal isyanBick SHiabflthesFAWingg t i 4 val ue
of the quanti z_aggi on accuracy. Fig. 1% (TWSJnQ Pﬁo%ﬁéﬁg%{]%hﬂg]\% %gwﬁféé p‘?ﬁo%‘edure
of tAe ceanyrntiooat low bitrrate eedingededcen fpritelevisiont siphalsenbodi nent of t he

present inventjohn, .Referrin o Fig.6 and Fiqg.1l7, e di cont.rol

net hod accor dH?gQ% (55%@39@58 r?ti‘é’??‘b"éﬁg e me‘ﬁ"'r?'ﬁgmﬁr ‘éfts&'ﬁt S&HVBE‘P? @Iﬁ'dV\’Bﬁ be
descr i bethansmitidaiframennesel iméie 6alichliohs! iRRIgEdHRsY Wklibea fir st

guanti zati on accuracy 104A in Step S201, for "exanple. Then, if the coding
rat e-quantizati on accuracy characteristic of the input video is 101A or
101Bin [ . i i j i-tdhin the visually nost

sui t abl eBrl%gclglgirliﬂQﬁldémﬁ%oﬂ?%geBBEe@g%%é%@Eﬂ(t%ed the upper limt ofthe
vi suad | y nost {Srst Eadbedioettng rate (the determination in Step is S202 is

"NO"), and doEs Fot f%H bg,l ow the lower |imt of the visual Idy nost

sui tabl e codi hi§-14d% & bladkediggrasp shoaring he rsteictiyesplg yideo \goding device
Accordin i j i 2 han -and i 104A.
Nt 1 v Sxdordlrtoc A3t bhbodRNeACGnS Dloqent Aorfi8AT 9 #i0 T wieiBod Soling.
(Step S2d&yicari® intlades extiden tipuf podioet T,ar ceting SesiceSE) b fenfsorbfy bifeercodi ng
rate-quapti zati cur characteristjc of. the i nput video congs 101 C
while t hiép?gfasse@{‘ﬁ g‘"GCﬁ?éf‘ea geiie{ated iaspmatipn arpiuntGalculaling BQHIOR 10, ¢ he

oper g§ i ng fREhAUreEpieg/quantifion’ eshtict abviRBefAtd f#en&iRisBlonCconthst deRilienpy rate
at the operating point Cis over the upper I'imt value of the visually npst

sui t abl e2@@AMEUIrt devine fifie budhernmere e deme adegopiog/guantizatitet eonirolat i on
N Step gevice 16 includes a frame dropping control portion 161, a threshold storing




zs S202 is "YES'), so that the quantization accuracy is enhanced to 104B,
for exanple. (Step S205) Then, frame dropping is done corresponding to the
anount of generated code (Step S204), and then, coding is nade with the
guanti zati on accuracy 104B. (Step S201 ) If the coding rate-quantization
accuracy characteristic for the input-g5deo remains at 101 C, then the next
operating point is so the operating point D, which is within the visually
nost suitable region again. Simlarly, if the coding rate-quantization
accur acy poninmté2kingta firsifquaintizatiputontralqmriond$3t of Hd fraPsmission opreralt i ng

at the operating.point B, then the operaj.l -134 point noves to the
t ransi en%&ﬁgrgﬁi'rﬁﬁu%ﬁ At g STHRRIOA ol i}a{]%ngta &rﬁ"§ﬁ'ﬂ~°ﬁ’|‘é” centinlieerticRe
| ower |inmi7p, value of the visually nost suitable coding rate (the

determ nation_in Step S203 is "YES'), so that the quantization accuracy is
decreased to Tbecoding dexissplZ pefores tg208meNending presessihgoap ithey ceding

correspongd| . n f. rated code i s perforned, (St S204), and
t hen §1ex'zEfg gi((}gi 'fn%"’\t Q.'%p%tﬁ%'ﬁ%%nb%éﬁﬁﬁfi%\frﬁlo‘?ﬂtgx&ﬂ@eoﬂgfleén@'ﬁg'dﬁsn € s set
to the vigeaatizatiomostiers Wiicahisedorgr #id Qﬂrﬂéﬁﬂ?tcdﬂed\'@ﬂﬂeo iffamid1GoCHE Wast

rate-quantization accuracy characteristic of the input video cones to 101 E

whi | e op&tantizafion: cemEeoloprtian . pdihe: tampensey Gudentlidnig adiufteriremery.hen
NATR ; . . _ Yty r h
Convent| St (EREBRINE8S he igeb aoaoobddWin 366 X4lS ddice 2 TGl ye

103 of t lgenersedl ihformationsambabl ealcotiiting pettien i Becaltdntdsztlid amaet usfacy
for the neTxt codi ng 'hs brou%Et tfo 104D, and the operating point is_brought

to H0on TRENHMLOT AR dVidet, fam the depRArABnbUTR; Rlosage Poiighbeferei on
accur acy e : :

quant i zat ﬁ@?&‘?ﬁ@é?%ﬁ?f eﬁaér 1tr‘;:ji ﬂat | anbgtfé'i g{%\/r\%% #g}nt%ﬁéﬁgﬁ%tr?{nﬁgaﬁeon
accur acy Visiee dataddhedapypdrany hudteristorsge poBae7 meansN@' addness imdicatigethea

riorit LS. set... which i,s _quantized without decreasing the, |

Quant i 21 5% PoeliaRdrme Jideh 1By Ine Bivndrady BureS 4 dhel ameuironing
quant i zacbatolapeHioHC Y e cepafed Wreddtdfminal tHreshdlfcaRd | B! Bihdingdof (Step
S208) Then, the area 20 iguantl zed with the quantization accuracy 104C

becortes #iamaions ef tthat vidpe dateunalculatert e rtieegenermitadranfoonation ravacedt, and

th di oo 1 zati . teristi to 101 As
rosult, CHCBBOTAG 18 (PhEGRUSRI, S WRREEhe Tt FRME CPaltge ™
sur r oundeidlebydatadn thepiempdraiyt buffdrus. ofhé tireshcid Btdragaiticii 621 Rreedi ng
rate, the_lower limt value of the visually nost suitable coding rate zs

. Yy .
and the PHREMPHHiTEr expmplefwhich sjoras thathresheldclor defermininghwhether doi ng
poi nt do ' ; I L b b T s val [ |1 it abl e
codi ng rgtﬁ‘ga?f]ratﬁ‘%éﬁﬁe'psuﬁ@gogttp%ld%?”q.éhtg %r #ger ?%@bggg,%%ﬁé%%?ﬁ
pri oedt y qaamtizationf conthe rparéoiudéd conttdie the>duantidatian s{ep sizeSRABYdihg tbhe

ti i nt d h | |.m f the vi | 1 St i tabl
codi ng r el SOBPGa ioATALEN Gom fnedraebgbping ooalral pOTIRGP T ho pr i or i ty
area is enl ar gpd.vidsd RpuBpbRion {1 LhE St,lg%gf?{d'ssw?\l%éﬁ%oﬁﬁal @é\}ic@ﬁgl‘eﬂg\mﬂb -

enlarged (the determnation in Step owever,
quant i zafPBE HewtresandsSupstians astheodarespondB®) bcks inethe fustcecordientjonal t he

tenth i j t hod i | i [ i,Gh

repr oduc PP, B Figh . S8bAEhe cEpEBte tisreRTareenlebPerBatiNe: sui tanl y
bal ansed in vNewt,dfarié srsppig eortrdl siserBtion AR qRiak@Rétidt contht opepatdin i most
sui tabl e_operating regi on can be narrowed down nore as 5 the unit control

si ze of thee vidgantading ideNicgcehavge jn iFég-ﬂa‘ﬁ@ laerglesseribed.n Nofpdthahtie cadimgverEjl
t i :
|1 the. spBedtish”ehdba%n EOFRAG el Seelitin, g e SRR BiFtFo) °ay

be di ver gperatibh exveptimihencthetambusi aleinfdrnidtienoeditly dreaseaeditRc¥aig made
| ar ger, thet sgeed @f {'ym | ow ”&qﬁ%ﬁ changie of input video increases, but the
oper at i ngS rBErS AN the trskaoRve aPac sar ey the TryRerdrpping control

det e Or 8h&GtioACHR tHegLdintizdtiohTdrirel %ﬁgé?éj(iénh@heﬁ e UrhbuiOsy irn?c}rrrﬁiti%ﬁ of

the quantization accuracy is set so that the accuracy of control I's around
t he cognrafidly éndreases ohlytvilh beidasalibed bpes.t i es. Al t hough the met hod of
setting the priority area is not discussed in detail, it




may be set to tl-ie area in which a face of a person is displayed, or may
be set tois the center of three divisions of the frame. Al though the
guanti zati on accuracy is decreased for coding of the non priority area in
t he description of the enbodi nents above, it may be configured so that
information is not transmtted at all.g®t the high-frequency conponent of
the input video may be elimnated with a prefilter, or the | owfrequency
conponent of 20 the DCT coefficient only may be coded. O, the coding rate
may be corr ectfestidsiot fratiee inpuitbed niromt tlmvtdeoowimlbqiqrtm‘f 11 s gegledban the
construct ea so,t hat od| ng g rat on and tran Ssion_operation are not
34 819TPg

conduct e§OPHE ‘F%‘@C(?l gt 3 eMRoRaNYc €|"fg1$ atldhegeding deyice 12
pr edet er gufiRfs s %ﬁaﬁilibtlo%f’st(eﬁl%ﬂégd hﬂfé'rtﬁe L ideb! famé stéljé% IP the

transmission control portion 432 outputs data at a certain rate,
exanpl e, {empotasy budfer 38 tohthePfitst geaniibgtion Mrolrm)rtlmmriﬁm sihergeﬂeraiedoccur S

£ anot samalh, i Abteg FREkch o, Salstiashe (b PBWSC ! SAPBIES! r ane

i N whi chir@Brrhatasts fbis HeO NidRio' BatP &F Yhé téﬁﬁ)dré’dyesﬁﬁérsﬁ%ﬁ tﬁé%@élé‘%frtﬁée' ving
side, the frame is read fromthe retransm ssion buffer 431 to be outputted,

not read @mBatary ebuffer) sorage npeintesi befobef storageTind theawideos slabm anthtthel

bt er 1t S7pQER) BurOESEHERE bofter i fe Bed bR RelAC AN Grln AR A T3P on

711. | f fraeneudhidppirigeoritrol podtion tgt.for transmtting one frane, for exanple,
20 ms, in the Base of the franme of 80 byte when the frame has s a fixed
| engtth, synchiBRifERIDE SFORRIRY &@”HQ%P‘P'?’Oﬂa@nCOmPGFQS the aypauntfaansrated

I T S
time t i#fommeaticrasmovotrualoutating igarior d Svarehthicheretietemminets thoesticldstorkdme  and
the peri Od’the tft'nreshoidd e%rmg pon%on 162. If the threshold is larger, it switches the
connection of the first SW 14 so that the devices 1-3.are connected. If the -
15 threshold is smaller, that is, when the amount of information rapidly increases, the
frame dropping control portion 161 switches the connection of the first SW 14 to
connect the devices 1-2 so that the video data in the temporary buffer 13 will not
be transmitted. When the threshold is smaller, the frame dropping control portion
161 outputs a frame dropping signal indicating that frame dropping of the video
20  data in the temporary buffer 13 is made to the first quantization portion 163.

On receiving the frame dropping signal from the frame dropping control
portion 161, the first quantization control portion 163 sets a quantization step size
with a quantization step size larger than that of the quantization step size
(outputted from the coding device 12) used when coding the video frame to be

25 dropped (the video frame in the temporary buffer 13) and outputs it to the coding
device 12. The coding device 12 quantizes the video frame to be coded next with
the quantization step size provided from the first quantization control portion 163.
Next, referring to Fig.2, the changes in delay time and frame jump will be
described. Fig.2 shows the measurements of the delay time and the transmission
30 frame interval in the case where the frame dropping control and the quantization
control are made by the video coding device 10 in the first embodiment, which
particularly shows the relation between the delay time and the frame jump when




possi ble to synchronize with both of them The average throughput
calculating io portion 711 cal cul ates the nean val ue of the throughput for
the constant period of time T fromthe nunber of bits read fromthe
transm ssion buffer for the unit time t received fromthe transm ssion
control portion 432. For a sinplified-gaLculating nethod, it is suggested
that the nean val ue obtained by dividing the sumof the nunber of bits for
the constant period of time T by the constant period of tinme Tis is

cal cul at gbe fiorourdohgehertated pdorsation mprdlpdwcoéaﬁds%eﬁdmdnbnmbm:ﬁé&doﬁ or

h of t tant_. od of. tine t ocess of th net hod
fgcex? reﬁgg)‘?%g%iy?%tﬁfd)?ot Ve ‘?F"!tari%s §la%‘85 ef?lﬁglypi RRer e%lﬂ'@f)m & R&Ser r or s
occur et Cshowéeﬁfeeﬁ:ﬁﬁsﬁnﬂtefdhﬁaﬁm\éepﬁ%lPhrwm@g&n& %C\fnuea éqsémstburst

error occurs has an effect on a deo to b ur| ng t const ant
peri od ofquantized’. withhethef quantizationc stegx ame 22" e cbrmb odmoiunte of gmseratmdbe
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the case of Jtﬁq‘bﬁgo 32 kbps. The video receiving 30 device 151 cal cul ates
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e device. Accordingly, on the receiving side, a smooth moving picture can be
displayed with less delay and less frame jump.
The frame dropping/quantization control device 16 in the first embodiment
20  controls frame dropping and quantization on the basis of the amount of information
of the video data in the temporary buffer 13. However, like the frame
dropping/quantization control device 16' shown in Fig.3, a generated information
amount storing portion 32 for storing the amount of information of video data in the
temporary buffer 13 and a differential portion 31 for taking a difference between
25  the video data in the temporary buffer 13 and the amount of information stored in
the generated information amount storing portion 32 may be newly added, and
then frame dropping .control and quantization control will be effected when the
difference between the amount of generated information of the video frame coded
in the previous time and the amount of generated information of the video frame to
30  be transmitted this time is larger than the threshold.
In the frame dropping/quantization control device 16, the video frame may

be divided into a priority area in which an object will be displayed and a non-




Two net hods can be suggested for transmtting the nunber of bits of the

vi deo data received without error for the constant period of tinme T. In a
first nethod, the bit nunmber counting portion 151b cal culates the io nunber
of bits of video data received without error for the constant period of
time T fromthe nunber of bits of the-ggdeo data received without error for
the unit tinme t fromthe video coding device 150, and transmts the nunber
of bits to the video coding device 150 for each of the constant period of
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case 187 CREMEIRST 08ly mBYde eadedyi deo recei ving device 151 cal cul ates the
nunber of bits of the video data received without error during the unit
time t. If the unit tinet is atime for transmtting one frane, for -138
exanpl e, 20 m§Second Reefetied Eonbadiment)lane of 80 byte when the franme has a
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device 42, a transmission control device 43 and an output device 18.
Furthermore, the quantization control device 41 includes a second quantization
20 control portion 411, a third quantization control portion 412 and a mode selection
portion 413. The frame dropping/quantization control device 42 includes a frame
dropping control portion 161, a threshold switching portion 421, a second SW 422,
a first threshold storing portion 423, a second threshold storing portion 424 and a
first quantization control portion 163. The transmission control device 43 includes
25 a transmission buffer 171, a retransmission buffer 431 and a transmission control
portion 432.
Operation of the coding device 12 is similar to that in the above-described
first conventional example, but it is different in that it codes video frames using a
quantization step size determined in the quantization control device 41 or in the
30 frame dropping/quantization control device 42, the quantization step size

determined in the frame dropping/quantization control device 42 having priority.




o In a first nmethod, the bit nunmber counting portion 151b cal cul ates the
nunber of bits of video data received wthout error for the constant period
of time T fromthe nunmber of bits of the video data received w thout error
for the unit tinme t fromthe video coding device 150a cal cul ates, for each
of the constant period of ine T, the ngmn val ue obtained by dividing: the
sum of the nunber of bits of the is constant period of tinme T by the
constant period of tine T, and outputs the nean val ue for each of the
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second threshold storing portion 424.
The retransmission buffer 431 is a buffer memory for storing video data
under transmission. The transmission control portion 432 outputs the video data in
the transmission buffer 171 at a predetermined transmission rate and stores the
25  video data in transmission into the retransmission buffer 431. When it receives a
retransmission request from the video receiving device 1000, it outputs the video
data in the retransmission buffer 431 to the video receiving device 1000. It also
outputs an error notice indicating the implementation of the retransmission to the
mode selection portion 413 and the threshold switching portion 421.
30 Here, the procedure of the retransmission will be described briefly. The
video receiving device 1000 outputs a retransmission request if received video

data can not be decoded because of a communication error, or the like. The




t hroughput and the anount of generated information per one frame resulting
fromcoding in said coding neans, and determ nes a quantization step size
nost suitable in view of visual z5 properties corresponding to the

cal cul ated coding rate and sends the quantization step size to said coding
means, and sends said coding portion-d00c6tice to code one video frane when
the remai ning anobunt of data in said transm ssion buffer falls bellow a
certain threshold. -140 2. The video codi ng device according to claim1,
further ESRBAISHION Controkppeicar 93%Ltfa‘r@mlta ﬂm)yéi@obéame@nﬂwuretrMmgorreans
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MEans,  mode selection portion 413 and the threshold switching portion 421. That is to
say, it shows that a communication error took place and then the video receiving
device 1000 could -not decode received video data and made a retransmission
request, and the transmission control portion 432 made retransmission in

20 response to this retransmission request. The character (c) in Fig.5 shows the
timing at which the state changes to the error mode. The character (d) in Fig.5
shows the timing at which the state changes to the error free mode.

Now, quantization control operation in the quantization control device 41
and threshold control operation in the frame dropping/quantization control device

25 42 at the points A to F in Fig.5 will be described below. Coding operation in the
coding device 12 and quantization control operation in the second quantization
control portion 411 are not described because they are the same as those in the
above-described first conventional example.

(Operation at the Point A in Fig.5)
30 When a communication error takes place and the video receiving device

1000 transmits a retransmission request to the video coding device 40, the




- 141 calcul ates an average delay tinme on the basis of an average anount
of the generated information of the video franme transmtted in a constant
period of time and the average throughput calculated in said quantization
control neans, calcul ates the ambunt of information transmttable in the
average delay s time on the basis of -ggid average throughput and said
average delay tine, and perforns frame dropping control of not storing the
video data in said tenporary buffer into said transm ssion buffer if the
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said video receivin vi ce counts the nunper of bits of data correctly
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pi ct ure sHghtizationcstep sizet st iy thenthindi qlsatizatiorecontoalipogtioredh2. f or codi ng t he
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© switches the connection of the second SW 422 from the connection between the
- 15 devices 1 and 3 to the connection between the devices 2 and 3. After that, the.
-second SW 422 maintains this connection until switched by the threshold switching
‘portion 421. The frame drdpping control portion 161 compares the threshold
stored in the second threshold storing portion 424 and the amount of information of
the video data stored in the temporary buffer 13 to perform frame dropping control

20 and quantization control similar to those in the first embodiment.

(Operation at the Points B, C in Fig.5)

Like the operation at the point A, the transmission control portion 432
receives the retransmission request and then outputs the error notice to the mode
selection portion 413 and the threshold switching portion 421.

25 Since the time width between the points A and B and the time width
between the points B and C do not exceed the constant period of time T, the mode
selection portion 413 oufputs the identification signal indicating the error mode to
the third quantization control portion 412. Accordingly, the third quantization
control portion 412 operates in the same way as at the point A stated above. The

30 frame dropping/quantization control device 42 also operates just as it did at the
time A.

(Operation at the Point D in Fig.5)




means, quantization control neans for determ ning a quantization step size
correspondi ng to conmmuni cati on conditions, and io transm ssion control

nmeans for transmtting the video data in said transm ssion buffer at a
certain transm ssion rate and outputting said bit nunber received from said
vi deo receiving device to said quanti.zgpi-on control neans, wherein said
quanti zation control neans, cal cul ates an average throughput in said
constant period of tine on the is basis of said bit nunber received from
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temporary buffer 13 to perform frame dropping control and quantization control like
in the first embodiment.
(Operation at the Point E in Fig.5).

20 - When a communication error occurs, the video receiving device 1000
transmits a retransmission request to the video coding device 40. The
transmission control portion 432, receiving the retransmission request, outputs the
error notice to the mode selection portion 413 and the threshold switching portion
421,

25 The mode selection portion 413, like at the time A in Fig.5, outputs the
identification signal indicating the error mode to the third quantization control
portion 412. In response, the third quantization control portion 412 sets a
quantization step size having a quantization step size larger than the quantization
step size represented by the guantization step size determined in the second

30  quantization control portion 411 and outputs it to the coding device 12.

The threshold switching portion 421, just like at the point A in Fig.5,
switches the connection of the second SW 422 from the connection between the




transm ssion control neans for transmtting the video data in said
transm ssion buffer at a certain transm ssion rate and outputting said
aver age throughput received fromsaid video receiving device to said
guanti zation control 25 neans, wherein said quantization control neans,
calculates a coding rate on the basi s 168 -t he average throughput received
fromsaid transm ssion control neans and the anount of generated

i nformati on per one frame resulting fromcoding in said coding neans, and
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wher ei n PHOUWY dhe gsrarhddisghindicating that @ tdrarsimissionehass beah cubde dd the each
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certain tine, as each of said certain tinme passes. s 16. The video coding

“devi é& a8qde. ang whertha inferyat of erroprotiapstastains the constant period of time T,
it performs the operation for the error free mode. The quantization control device

41 thus can readily achieve quantization control according to the condition of the .
communication.
Also, according to the second embodiment, the frame dropping/quantization

20 control device 42 switches the threshold for determining whether to store the video
data in the temporary buffer 13 into the transmission buffer 171 according to the
error notice indicating implementation of retransmission by the transmission
control portion 432 and the error notice interval. This allows frame dropping
control and quantization control suitable for the communication condition. |

25 In the quantization control device 41, the video frame may be divided into a
priority area in which an object will be displayed and a non-priority area in which a
background will be displayed, with a new function provided for setting the
quantization step size for each area. Then, in the error mode, a quantization step
size with a quantization step size larger than that of the quantization step size

30 determined in the third quantization control portion 412 will be set for the non-
priority area and provided to the coding device 12. Or, in the error mode, the

coding device 12 may be controlled not to perform coding operation and




wherein as each of a unit tinme passes, by dividing by said certain tinme the
anount of data outputted in said certain tine, which is the result of
accurrul ati ng the amount of data outputted in said unit tinme t between a
present tinme and said certain tinme prior to the present tinme t, the average
t hroughput for the certain tinme io isi@dlcul ated as each of said unit tine
t passes. 17. The video coding device according to any of clains 1 to 5, or
10 to 13, wherein the average throughput for certain tinme is calculated on
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the non-priority area.

In the case in which the video frame is divided into the priority area and the

20 non-priority area, if frame dropping takes place, the frame dropping/quantization
control device 42 may set the quantization step size for the non-priority area to a
quantization step size with a quantization step size larger than that of the
quantization step size used to code the non-priority area of the dropped video
frame and provide it to the coding device 12,

25 Or, in the case in which the video frame is divided into the priority area and
the non-priority area, if frame dropping takes place, the frame
dropping/quantization control device 42 may control the coding device 12 so that it
does not perform coding operation and transmission operation for the non-priority
area, or high-frequency components of the input video may be eliminated by a

30 prefilter, or low-frequency components of the DCT coefficient only may be coded.

(Third Embodiment)




wherein as each of a unit tinme equal to the one frane tinme of the
transmtted franmes passes, by dividing by said certain tinme the anount of
data outputted for 20 said certain tinme, which is the result of
accunul ati ng the amount of data outputted in said unit tinme t between said
certain tine prior to the present tiogpgnd the present tine, the average

t hroughput for said certain tinme is calculated as each of said unit tine t
passes. zs 23. The video coding device as in any of claims 1 to 5, or 10 to
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~calcul at fﬁ% agrrg,aGQQQLI St%i dthlénicguatr{tiggtién Pe3Rtror c%é)vice 41 and the frame

dropping/quantization control device 42. The first error correction coding portion

15 611 adds an error correcting code with low error correcting capability to the video

- data coded in the coding device 12 and stores it in the temporary buffer 13. The

.. second error correction coding portion 612 adds an error corresting code having

error correcting capability higher than the error correcting code added in the first

error correction coding portion 611 to the coded video data and stores it in the

20 temporary buffer 13. The connection of the third SW 613 is switched by the
quantization control device 41. The quantization control device 41, like the .

quantization control device 41 in the second embodiment (refer to Fig.4), includes

the second quantization control portion 411, the third quantization control portion

412 and the mode selection portion 413. Note that the mode selection portion 413

25 has a function of switching the connection of the third SW 613 according to the

error free mode and the error mode.

The video input portion 11 and the transmission buffer 171 have the same
structures and functions as the corresponding blocks in the first conventional
example of Fig.18, so that the description thereof is not repeated here. The coding

- 30 device 12, the temporary buffer 13, the first SW 14, the generated information

amount calculating portion 15, the frame dropping/quantization control device 42




26. The video transm ssion systemaccording to claim9, wherein when said
vi deo receiving device cal cul ates the average throughput, the tinme for
calculating the average is variable according to variation of the nunber of
bits of correctly received data. zs 27. The video transm ssion system
according to claim9, wherein said pcggdgterm ned certain tine for

cal cul ating said average throughput is not |ess than 300 nsec. - 148 28.
The video coding device as in any of clains 4, 10, or 11, wherein a period
i n whi chhate thersame sifuctiaea andtfpntticerd asttencamedponding blotiks snthklsecohdan a

predetermned.threshqld is detected fromsaid transn ssion buffer
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coding device as in any of clainms 4, 10, or 11, wherein a period in which
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ner 09, obehBaot: M sl ie TR MR BBl Bl R Sabin e o
and t akethexeofai nbtaepeaiol gAtEdringhe oparatict oHlyain the ddie WHeradR video
t hroughput. 31, The video coding device as in any of clainms 4, 10, or 11,
wher ét? n coding device 60 receives the error signal will be described below.
_ Now, the video receiving device 1000 connected by wire or radio to the
video coding device 60 has a function of calculating the error rate of received
video data and also has a function of sending an error signal to the video
-transmission device if the calculated error rate is larger than a predetermined
15 threshold. In the description of operation-' below, it is assumed that the error rate of
- video data is larger than the predetermined threshold. |
In the above case, the video receiving device 1000 outputs the error signal
- to the video coding device 60. Receiving the error signal, the transmissicn control
- portion 172 in the video coding device 60 outputs an error notice indicating the
20 receipt of the error signal to the quantization control device 41 and the frame
dropping/quantization control device 42. Receiving the error notice, the
quantization control device 41 makes a state transition from the error free mode to
the error mode and performs the same quantization control as in the error mode in
the second embodiment. Furthermore, the quantization controt device 41 switches
25 the connection of the third SW 613 so that the devices 1-3 are connected.
Accordingly, the video frame inputted from the video input portion 11 is quantized
-with a quantization step size with a quantization step size larger than in the error
free mode and provided with an error correcting code with high error correcting
capability in the second error correction coding portion 612 and then outputted to
30 the video receiving device 1000.
If the transmission control portion 172 did not receive the error signal from

the video receiving device 100 over a predetermined time, that is, if the




20 the period in which the anount of data outputted in a unit tinme t equal
to a | east cormon nmultiple of the video franme period of the coded video and
the one frame tinme of the transm ssion frames is smaller than the
predeterm ned threshold is detected fromsaid transm ssion buffer
tenporarily storing the coded data andgiyaken as said averaging tine used in
cal cul ating the average throughput. 25 32. The video transm ssion system
according to claim9, wherein when said video receiving device cal cul ates
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dropping/quantization control device 42 may control the coding device 12 so that it

does not perform coding operation and transmission operation, or the high-

15.  frequency component of the input video may be omitted by a prefilter, or the low-
frequency component of the DCT coefficient only may be coded.

(Fourth Embodiment)
Fig.7 is a block diagram showing the structure of a video coding device
20 according to a fourth embodiment of the present invention. In Fig.7, the video
coding device 70 includes a video input portion 11, a coding device 12, a
temporary buffer 13, a first SW 14, a generated information amount calculating
portion 15, a quantization control device 71, a frame dropping/quantization control
device 72, a fransmission control device 43, and an output device 18.
25 Furthermore, the quantization control device 71 includes an average throughput
calculating portion 711, a coding rate calculating portion 712 and a fourth
quantization control portion 713. The frame dropping/quantization control device
72 includes a permissible delay time storing portion 721, a transmittable
information amount calculating portion 722, a frame dropping control portion 161,
30 and a first quantization control portion 163. The transmission control device 43
includes a transmission buffer 171, a retransmission buffer 431 and a transmission

control portion 432.
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However, the fourth quantization control portion 713 sends a notice to the coding

20 device 12 to perform one frame coding when the remaining amount of data in the

transmission buffer 17 is smaller than a certain threshold. The coding device 12

which receives the notice codes an input video at that time with the quantization

step size determined by the quantization control device 71 or the frame

dropping/quantization control device 72, and continues to perform frame dropping

25 until again receiving the notice from the quantization device 71 that the remaining
amount of data in the transmission buffer 171 is smaller than the threshold.

The permissible delay time storing portion 721 stores the maximum delay

time permitted in view of the gap between video and sound, for example, when a

moving picture is displayed in the video receiving device 1000. The transmittable

30 information amount calculating portion 722 calculates the number of bits

transmittable in the maximum permissible delay time stored in the permissible

delay time storing portion 721. The frame dropping control portion 161 compares
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structures and functions as the corresponding blocks in the first conventional
example shown in Fig.18, so that the description thereof is not repeated here. The
temporary buffer 13, the first SW 14, the generated information amount calculating
portion 15, the: frame dropping control portion 161, the first quantization control
15 portion 163 and the retransmission buffer 431 have the. same structures and
functions as the corresponding blocks in the second embodiment, which are not
explained here. _
First, operation in the quantization control device 71 will be described. The
generated information amount calculating portion 15 calculates the amount of
20 information of the video data stored in the temporary buffer 13 and outputs it to the
coding rate calculating portion 712 and the frame dropping control portion 161.
The transmission control portion 432 calculates the number of bits read from the
transmission buffer 171 in the predetermined unit time t and outputs it to the
average throughput calculating portion 711. The average throughput calculating
25 portion 711 calculates the average throughput in the constant period of time T on
the basis of the number of bits outputted from the transmission control portion 432
and outputs it to the coding rate calculating portion 712 and the transmittable
information amount calculating portion 722.
The coding rate calculating portion 712 calculates the coding rate from the
30 average throughput and the amount of information in the temporary buffer 13 using
the expression (1) and outputs it to the fourth quantization control portion 713.
Coding rate = (LN/S)RN ...(1)




10 10i : nf 10%& () -
hL_1 wU3~\ : *I N) +$10%-BHB& () - ! >) +$109XX& ()- ! x&10% Br B& ()-"! G&LOYABABE' ()
-"18&10%BzB& ()-"!&10%BzB& ()-"1%wzI "P1*| @0%& ()- 10:B:B 10:B: B
10: B: B! @ : $10% B: B& () -
| @y8$10% B: B& ()-) +$109B&' ()- ! G +$10%ARAB& () - wucaB P1*| @OV$10% & () -
YP'109%J& ()-zP"10%& ()-!, $10988& () - @" 109%& ()-3"10%& ()-, s} < P1*! F(P"1
09%&' ()- F& 10%& ()-1 m10%& ()-!=%40%& () -
Lot 100 J& () Jotelongrassipn Wb EaBRL * | | 6510%)& () - 9310%& () -

,2@L0%I& () - 0P 10% & @éﬁ‘ | F- 10%]3& ()-)P"10%& ()-]
okt bC | &109%R&H(Y - 28 o9& ()- 103 10J
10Jy810%& () F-oHOhEldber ofﬁéh‘ﬁ%%’ﬂgﬁgﬁ gSEAPIR& () - 1090& () - $109%0& (
)- $10%R () -s@10%R& ()-1xY7bCr! 1c! )=
y1092& () - ! os R othier @npyiniFof information in the temporary buffer 13.

,S}\l,%lg foc(%z?g,* %]ng?’th% @éia%é%gé‘?ét)rol\ QK@%\E/)\% ée(ﬁgo?%%%"’é ngtg guantization

8c) $10% /cBhfrdt &8¢ 5&1@%s:f/a:&véhuénéi)a@Wé*(kéf@Pfé@?@i@ (nén}aFthéQ%a&létbdMO% &
()- 3" 10% & ()-f@0% & ée 10?? 10?? 10?7?21 bCxY7*
P 10% & @ggg_ay%a@gj cyinyts fpglatermined quantization step size to the codlng device

. 15100 R, 0 L o by O 750 O

10_8nt 10%r &r(ger FF&s08erét 6) tiRNPRGYeAt by -WelPaVcrafed (—bov&ém(\m@tf@mﬁ@b@‘)/& ()-
| #CS$109&' () - | .#
csgidﬂ/«& E?&%%%%f@i@mﬁe&s%ﬁ%m Wlngmmwob/&f (the 19ata in the

$109& f,

Siove () MphStSatbuter 176 ("‘)"ﬁé'qg“*f% mF* trh i g trst ivensignal eemple. () 10

10 10a$VaBuS4Nexd 1apegaiion wmeoﬁmne)dregpmm\ﬁ%a/m?w?tf% W/&Z Wil be

3109& *11A#109& 0 C 0 - 0

|s710%%3 {j}és%}g‘ () gy I gi%ﬁabﬂ ﬂé}kn()am?u ting '95%&7@? lic(P
" 109 ()cal‘cﬁ%’téé"i’ﬁe(émélﬁwt of transmittable lnforma’?%u1 which is trlagsinolttable in the

Y $L09R' () - ! p<_=*I11VSI0%& ()-#! *VS10%& () - #
10i y8109@§myes pegissiclayl tieme! e ghe dmasiy of/rtl@m@caw througlasatsinoe () - v!

F#$109%&

P oo PO ok ik YRl the averass, rouatput srloutaing ogioe: () v
F#$100%& GM%\aifdgﬂBe@éﬁnﬁﬁ? ‘éﬁﬁ%%gdl&d(e) i Flégq gg/é peNaisstekdéthy time storing

3#10% & )ort;%anT/gfL a(n)d c;ultgu/gs it (to _thg V\flrlfn?e dropping (?ontrol portion 161. The frame

dropping control portion 161 compares the amount of the transmittable information

20 and the video data in the temporary buffer 13, and if the amount of the
transmittable information is larger, it sets the connection of the first SW 14 so that
the devices 1 and 3 are connected. Thus, the video data in the temporary buffer
13 is stored in the transmission buffer 171 and transmitted by the transmission
control portion 432,

25 ' If the amount of transmittable information is smaller than the video data in
the temporary buffer 13, that is, if the video data in the temporary buffer 13 can not
be displayed in the video receiving device 1000 within the maximum permissible
delay time, the frame dropping control portion 161 sets the connection of the first
SW 14 so that the devices 1-2 are connected and effects frame dropping of the

30 video data in the temporary buffer 13. Furthermore, the frame dropping control
portion 161 outputs a frame dropping signal indicating the implementation of frame
dropping of the video data in the temporary buffer 13 to the first quantization
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| @ 0$10%& () -This way, accordlng to the fourth embodiment, since a quantization step
size for the next coding is determined using a coding rate obtained from the
average throughput in a predetermined constant period of time, the most suitable
10 quantization step size corresponding to the communication condition can be
determined even if the throughput changes due to retransmission, and the like.
Furthermore, the amount of information transmittable in a permissible delay
time is calculated on the basis of the predetermined permissible delay time and the
average throughput and the calculated amount of the information is used as a
15 threshold for determining whether to make frame dropping of the video frame in
the temporary buffer 13. This allows frame dropping control corresponding to the
communication condition.
g Since the average throughput is calculated on the basis of the bit number
read from the transmission buffer 171, either Go-back-N or Selective Reject can
20 be adapted as a retransmission method. Moreover, since the control of buffer is
also used, the stable coding control can be achieved without failure even in the
transient condition where the transmission rate changes. -
The quantization control device 71 and the frame dropping/quantization
control device 72 may be independently used by combining other devices shown
25 inFIG. 7. A curve in which the frame rate is always constant or a curve in which
the quantization step size is always constant may be used as an ideal curve in the
quantization control portion 713 in the quantization control device 71. The
quantization step size may be determined by using a table combining the coding
rate and the quantization step size as a control algorithm of the fourth quantization
30 control portion 713 in the quantization control device 71. Or, the quantization step

size may be determined so that the frame rate is constant and operated with the
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and transmission operation for the non-priority area, or the high-frequency
. component of the input video may be omitted with a prefilter, or the low-frequency
component of the DCT coefficient only may be coded.

20 Or, in the frame dropping/quantization control device 72, with the video
frame divided into a priority area and a non-priority area and a new function
provided for setting the quantization step size for each area, a quantization step
size for the non-priority area of the next video frame may be set to a quantization
step size with a quantization step size larger than that of the quantization step size

25 determined in the first quantization control portion 163 and provided to the coding
device 12 in the case of frame dropping. Furthermore, the coding device 12 may
be controfled not to perform coding operation and transmission operation for the
non-priority area when frame dropping takes place, or the high-frequency
components of the input video may be eliminated by a prefilter, or the low-

30 frequency components of the DCT coefficient only may be coded.

In the case where the video frame is divided into the priority area and the

non-priority area, when frame dropping takes place, the frame
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Deteriorations for Mobile Communications (Hlsashl IBARAKI, et al., Society of
Video Electronlcs vol.23, No.5 (1994), pp,445-453), when the Doppler frequency .-
15. . is constant, the burst error periodically occurs 0.35 times more than the Doppler
frequency.
~In such :a case, taking the section in which the bit number read from the -
transmission buffer 171 in the unit time t is smaller than a certain threshold as a -
burst error section, detecting the period by measuring intervals at which the burst
20  error section occurs, and obtaining the mean value taking the period as a time T
provide stable quantization control and frame dropping control which do not go
unstable even when a burst error occurs. In this situation, the operation becomes
more stable if the period is obtained by averaging the interval at which a plurality of
burst error sections occur. Further, when the interval at which the burst error
25 section occurs exceeds a certain length, it is determined that there is no burst
error, and when the time T for obtaining the average, the change of the throughput
is immediately responded.
While the fourth embodiment shows the structure in which the average
throughput calculating portion 711 is included in the quantization control device 71,
30 a structure may be adapted in which the average throughput calculating portion
711 is included in the transmission control device 43. Furthermore, there may be

a structure in which the average is not calculated in the average throughput
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: data outputted from the transmission control portion 432 changes according to the
multiplexing ratio. That is, the throughput of the video data changes according to

not only the condition where the errors occur but also whether the sound and other

data for multiplexing occur. Also in this situation, since the throughput can be

10 known once the amount of data read from the transmission buffer 432 is known,

this invention can have the same effect.

(Fifth Embodiment)
Fig.9 is a. block diagram showing the structure of a video transmission
15 system according to a fifth embodiment of the present invention. In Fig.9, the
'video coding device 150 and the video decoding device 151 are connected to base
stations 152 and 153 by radio, respectively. The base stations 152 and 153 are
connected by wire. The situation is considered in which the control of
retransmission described in the second embodiment is made in the radio section A
20 (between the video coding device 150 and the base station 152) and the radio
section B (between the base station 153 and the video decoding device 151).

The structure of the video coding device 150 is almost the same as that of
the video coding device 70 (refer to Fig.7) in the fourth embodiment. The base
station 152 includes an error control portion 156. The base station 153 includes a

25 retransmission buffer 157 and a transmission control portion 158. The video
decoding device 151 includes an error control portion 151a, a bit counting portion
151b, a decoding device 151¢ and a video display portion' 151d.

The video coding device 150 transmits coded data to the base station 152
and also stores the transmitted data in the retransmission buffer 431. The error

30 control portion 156 of the base station 152 performs error detection of the data
block received from the video coding device 150. If it detects an error, it makes a
retransmission request for the data block of the error to the video coding device
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5 received from the base station 152 to the video decoding device 151 and also
stores the transmitted data block in the retransmission buffer 157. The error
control portion 151a in the video decoding device 151 makes error detection of the
data block received from the base station 153, and if it detects an error, it makes a
retransmission request for the error data block to the base station 153. When the

10 retransmission request is made from the video decoding device 151, the
fransmission control portion 158 of the base station 153 retransmits the
corresponding data block in the retransmission buffer 157. The video decoding
device 151 decodes the correctly received data in the decoding device 151¢ and
displays it in the video display portion 151d. The bit counting portion 151b of the

15.  video decoding device 151 counts the number of bits of data received without error
in a predetermined constant period of time T and transmits it to the video coding
device 150 through the feedback loop (radio section B base station 153 base
station 152 radio section A).

The transmission control portion 432 of the video coding device 150

20 receives the bit number information from the video decoding device 151 and
outputs it to the quantization control device 71.

The video coding device 150 can know the number of bits correctly received
in the video decoding device 151 when performing retransmission control directly
with the video decoding device 151. However, if a plurality of retransmission

25 control sections exist between the video coding device 150 and the video decoding
device 151, as shown in Fig.9, the video coding device 150 can know only the
number of bits correctly received in the base station 152, i.e., the throughput in the
radio section A, from the retransmission control made by itself. The throughputs in
the radio sections A and B are not always the same. If the throughput in the radio

30 section B is lower than the throughput in the wired section or the radio section A,
the communication throughput between the video coding device 150 and the video
decoding device 151 is limited by the throughput in the radio section B.
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5 decoding device 151. Then the video coding device 150 can achieve correct
quantization control and frame dropping control on the basis of this known
communication throughput. The method of calculating the number of bits of video
data received without error may be a method shown in a twelfth embodiment.
Or, the base station 153 may count the number of bits correctly received in
10 the video decoding device 151 within the predetermined constant period of time T
and transmit it to the video coding device 150 through the feedback loop.
Or, the base station 153 may calculate the average throughput on the basis
of the number of bits correctly received in the video decoding device 151 within the
. predetermined constant period of time T and transmit it to the video coding dewce
15 150 through the feedback loop.
| In the quantization control device 71, the video frame may be divided into a
priority area where an object will be displayed and a non-priority area where the
background will be displayed with. a function newly provided for setting the
quantization step size for each area. In this case, when the coding rate exceeds a
20  predetermined threshold, the coding device 12 may be controlled not to perform
coding and transmission operations as to the non-priority area, or, the high-
frequency component of the input video may be eliminated using a prefilter, or the
low-frequency component of the DCT coefficient only may be coded.
In the frame dropping/quantization control device 72, the video frame may
25 be divided into a priority area and a non-priority area, with a function newly
provided for setting a quantization step size for each area. Then, when the frame
dropping occurs, the quantization step size for the non-priority area of the next
video frame will be set to a quantization step size with a quantization step size
farger than that of the quantization step size determined in the first quantization
30  step size control portion 163 and sent to the coding device 12. Furthermore, when
frame dropping occurs, the coding device 12 may be controlled not to perform

coding operation and transmission operation for the non-priority area, or the high-
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non-priority area, if frame dropping occurs, the frame dropping/quantization control
5 device 42 may perform control to enlarge the range of the non-priority area.

In the structure of the fifth embodiment described above, the bit number of
data received without error within the predetermined constant period of time T is
transmitted from the video decoding device 151 to the video coding device 150
and the ‘average throughput is calculated in the video coding device 150.

- 10 However, the average throughput may be calculated in the video decoding device

151 and transmitted to the video coding device 150 through the feedback loop.

The average throughput calculating method will be shown in a thirteen
embodiment described later.

- Furthermore, although in the fifth embodiment the average throughput in the

15 predetermined constant period of time T is calculated, the time T for obtaining the

- average may be variable according to the error condition on the communication

path. If the time T for obtaining the average.is shortened, it is possible to respond

quickly to a change in throughput to perform quantization control and frame

dropping control. However, if control is made using an average in an extremely

20 short time under conditions where burst type errors periodically occur on the

communication line, the average throughput value largely decreases when the

burst error occurs, and otherwise, the average throughput value becomes large

and control is not stabilized. According to "Improvement Technigues of Picture

Coding Quality Deteriorations for Mobile Communications (Hisashi IBARAKI, et al.,

25  Society of Video Electronics, vol.23, No.5 (1994), pp.445-453), when the Doppler

frequency is constant, the burst error periodically occurs 0.35 times more than the

Doppler frequency. In such a case, taking the section in which the number of bits

received from the video coding device 150 in the unit time t is smaller than a

certain threshold as a burst error section, detecting the period by measuring

30 intervals at which the burst error section occurs, and obtaining the mean value

taking the period as a time T provide stable guantization control and frame

dropping control which do not go unstable even when a burst error ocours. In this
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' the ouzput device 18 may'be multiplexed by sound and other data and transmitted
to the video decoding device 151. In this case, the transmission rate of the video
data outputted from the transmission control portion 432 changes according to the

10 multiplexing ratio. That is, the throughput of the video data changes according to
not only the condition where the errors occur but also whether the sound and other
data for multiplexing occur. Also in this situation, since the throughput of the video
data can be known once the number of bits of the video data received without
error is known, this invention can have the same effect. .-

15 '

(Sixth Embodiment)

Fig.10 is a block diagram showing the structure of a video transmission
system according to a sixth embodiment of the present invention. In Fig.10, the
video coding device 163 and the video decoding device 164 are respectively

20 . connected to base stations 152 and 153 by radio. The base stations 152 and 153
are connected by wire. Like the fifth embodiment, the situation is considered in
which retransmission is controlled in the radio section A (between the video coding
device 163 and the base station 152) and the radio section B (between the base
station 153 and the video decoding device‘164).

25 The structure of the video coding device 163 is almost the same as that of
the video coding device 40 (refer to Fig.4) in the second embodiment, and the
structures of the base stations 152 and 153 are the same as those in the fifth
embodiment. (Refer to Fig.9.) The structure of the video decoding device 164 is
almost the same as that of the video decoding device 151 of the fifth embodiment,

30 but when the error control portion 164a detects an error in received data and

makes retransmission, it transmits retransmission occurrence information to the
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received the retransmission occurrence information.

When the video coding device 163 performs retransmission control directly
with the video decoding device 164, it can know the situation of occurrence of
errors between it and the video decoding device 164 on the basis whether it has

10 made retransmission by itself or not. However, in such a case as shown in Fig.10
where a plurality of retransmission control sections exist between the video coding
device 163 and the video decoding device 164, the video coding device 163 can
not grasp the error occurrence situation in the radio section B.

Accordingly, the video decoding device 164 transmits the retransmission

15 occurrence information to the vidéo coding device 163 through the feedback loop
‘when retransmission is made, and then the video coding device 163 can know the

s situation of error occurrence between the video coding device 163 and the video
decoding device 164. Thus, the video coding device 163 can perform correct
quantization control and frame dropping control on the basis of the known error

20  occurrence situation.
In the quantization control device 41, the video frame may be divided into a

priority area in which an object will be displayed and a non-priority area in which a

background will be displayed with a new function provided for setting the
quantization step size for each area. Then, in the error mode, the quantization
25 step size for the non-priority area will be set to a quantization step size with a
quantization step size larger than that of the quantization step size determined in

the third quantization control portion 412 and sent to the coding device 12.

Furthermore, in the error mode, for the non-priority area, the quantization control

device 41 may control the coding device 12 so that it does not perform coding
30 operation and transmission operation, or the high-frequency component of the
input video may be eliminated with a prefilter, or low-frequency component of the

DCT coefficient only may be coded.
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frame will be set to a quantization step size with a quantization step size larger

than that of the quantization step size determined in the first quantization control
portion 163 and sent to the coding device 12. Furthermore, the coding device 12
may be controlled not to perform coding operation and transmission operation for
the non-priority area if frame dropping takes place, or the high-frequency
component of the input video may be eliminated by a prefilter, or the low-frequency
component of the DCT coefficient only may be coded.

When the video frame is divided into the priority area and the non-priority

area, the frame dropping/quantization control device 42 may make control when

.frame dropping takes place to enlarge the range of the non-priority area.

Or, when the video frame is divided into the priority area and the non-

- priority area, if frame dropping takes place, the frame dropping/quantization control
device 42 may set the quantization step size for the non-priority area to a

- quantization step size with a quantization step size larger than that of the

quantization step size used to code the non-priority area of the dropped video
frame and provide it to the coding device 12.

Or, when the video frame is divided into the priority area and the non-
priority area, if frame dropping takes place, the frame dropping/quantization control
device 42 may control the coding device 12 so that it does not perform coding
operation and fransmission operation for the non-priority area, or the high-
frequency component of the input video may be omitted by a prefilter, or the low-
frequency component of the DCT coefficient only may be coded.

When retransmission occurs, the retransmission occurrence information is
transmitted from the video decoding device 164 to the video coding device 163
through the feedback loop in the above sixth embodiment, but it may be so
constructed that the retransmission occurrence information is transmitted from the
base station 153 (the device which has made the retransmission) to the video

coding device 163 when retransmission occurs.
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- notice indicating reception of the error signal to the frame droppmg/quantlzatlon
-control.device 111. The first error correction coding portion 611 adds an error . -
correcting code with low error correcting capability to the video data coded in the -
coding device 12 and stores it in the temporary buffer 13. The second error
20  correction coding portion 612 adds an error correcting code having higher error
correcting capability than the error correcting code added in the first error
correction coding portion 611 to the coded video data and stores it in the
temporary buffer 13. The connection of the third SW 613 is switched by the frame
dropping/quantization control device 111.: Similarly to the frame
25  dropping/quantization control device 42 in the second embodiment shown in Fig.4,
the frame dropping/quantization control device 111 includes the frame dropping
control portion 161, the first quantization control portion 163, the threshold
switching portion 421, the second SW 422 and the second threshold switching
portion 424. The frame dropping control portion 161 has a function of switching
30 the connection of the third SW 613 according to the error free mode and the error
mode in the second embodiment.
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Next, operation of the video coding device 110 shown in Fig.11 will be
described. Note that the coding operation in the coding device 12 is the same as
that in the first conventional example of Fig.18, so it is not described here.
Accordingly, operation in the case in which the video coding device 110 receives

15 an error signal will now be described. _ |
Here, the video receiving device 1000 connected by radio or by wire with
- the video coding device 110 has a function of calculating the error rate of received
video data, and also has a function of sending an error signal to the video
transmission device if the calculated error rate is larger than a predetermined
20 threshold. In the description of operation made below, it is assumed that the error
rate of the video data is larger than the predetermined threshold.

In the above case, the video receiving device 1000 outputs the error signal
to the video coding device 60. When receiving the error signal, the transmission
control portion 172 in the video coding device 110 outputs error notice indicating

25 the reception of the error signal to the frame dropping/quantization control device
111. The frame dropping/quantization control device 111, when receiving the error
notice, changes its state from the error free mode to the error mode and performs

~ the same frame dropping and quantization control as in the error mode in the
second embodiment. Furthermore, the frame dropping/quantization control device

30 111 changes the connection of the third SW 613 so that the devices 1 and 3 are
connected. Hence, the video frame inputted from the video input portion 11 is

provided with an error correcting code with high error correcting capability in the
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10- ui XS1S-L)r(‘zéamue&dr(o)ppl n-lalélflél\r{l\{ﬁzaﬁon control device 111 changes the connection of the third
SW 613 so that the devices 1 and 2 are connected. Hence, the video frame
inputted from the video input portion 11 is provided with an error correcting code
with low error correcting capability in the first error correction coding portion 611
. and then outputted to the Video receiving device 1000. _
15 This way, in the seventh embodiment, the frame dropping/quantization
- control device 111 performs coding control to add an error correcting code with low
error correcting capability -in the error free mode and pérforms coding control to
add an error correcting code with high error coding capability (the amount of the
error correcting code increases) in the error mode. When the amount of generated
20 information increases due to movement of the object, for example, to cause frame
dropping, it controls the coding device 12 so that coding is performed with a .
quantization step size with a larger quantization step size than that of the
quantization step size used to code the video frame undergoing the frame
dropping. Hence, coding control corresponding to the communication condition
25 can be realized easily, and even if the communication condition is deteriorated, the
delay time until the moving picture is displayed in the video receiving device 1000
can be reduced.
Although the communication condition is determined on the basis of the
error rate in the video receiving device 1000 in the seventh embodiment, the video
30 receiving device 1000 may transmit the error rate to the video coding device 110
instead of the error signal so that the video coding device 110 can determine the

error mode or the error free mode on the basis of the magnitude of the received
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Or, the video receiving device 1000 may transmit the calculated average
10 error rate to the video coding device 110 so that the video coding device 110 can
perform the same operation as in the seventh embodiment on the basis of the
magnitude of the received average error rate.
In the frame dropping/quantization control device 111, the video frame may
be divided into a priority area and a non-priority area, with a new function provided
15 for setting the quantization step size for each area. Then, when frame dropping
takes place, a quantization step size. for the non-priority area of the next video -
frame will be set to a quantization step size with a quantization step size larger
than that of the quantization step size determined in the first quantization control
portion 163 and provided to the coding device 12. Furthermore, the coding device
20 12 may be controlled not to perform coding operation and transmission operation
for the non-priority area if frame dropping takes place, or the high-frequency
component of the input video may be omitted by a prefilter, or the low-frequency

component of the DCT coefficient only may be coded.

25 (Eighth Embodiment)

Now, the method of determining the quantization step size in the first
quantization control portion 163 in the first through seventh embodiments will be
described referring to Fig.12.

Fig.12 is a graph showing the relation between the quantization step size

30 and the amount of generated information when the video frame in which
movement of an object becomes large is coded with changed quantization step

sizes. In Fig.12, the vertical axis shows the amount of generated information and
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property of being almost inversely proportionat to the ratio of the quantization step
size with respect to video frames with large movement of the object, that is, video -
frames with transmission delay fime exceeding the maximum delay time
(500msec) which does not cause visually unnatural impression.

10 Accordingly, the first quantization control portion 163 in the first through
third, sixth and seventh embodiments determines the quantization step size for the
next video frame using the expression (2) given below.

Next__ Q=(Now__ Q *k Bits)
/{Max__ Delay__ Time * Rate) ...(2)
15 . In the expression (2) above, _
| Next _ Q : the quantization step size used for the video frame coded next,
Now__ Q :the quantization step size-used when coding a video frame with
a large movement of an object,
Bits : the amount of generated information resulting from coding the video

20  frame with the large movement of the object,

Max__ Delay _ Time : the maximum permissible delay time (transmission
delay time which does not cause visually unnatural impression:500msec), and

Rate : transmission rate.

The first quantization control portion 163 in the fourth and fifth embodiments

25  predicts the amount of generated information when the quantization step size is
changed using the expression (3} given below, calculates the coding rate using the
expression (1) in the fourth embodiment from the predicted amount of information,
the transmission rate and the average throughput, and determines a quantization
step size so that the coding rate falls between the upper limit 102 of the visually

30 most suitable coding rate and the lower limit 103 of the visually most suitable
coding rate in Fig.21.

Pred___ Bits = (Quant/Parameter) % Bits ... (3)
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the amount of generated ‘information resultant from coding of the
video frame with large movement of the object.
Thus, even when the coding rate-quantization accuracy characteristic
10 largely changes due to large movement of an object, the most suitable
quantization step size can be instantaneously determined corresponding to the
changed coding rate-quantization accuracy characteristic by simple calculation.
In the first through third, sixth and seventh embodiments, if the video frame
is divided into a priority area in which an object will be displayed and a non-priority
15 area where a background will be displayed, the first quantization control device
163 may determine the quantization step size for the non-priority area using the

expression (4) shown below.

Next  BG_ Q
=(Now__ BG__ Q% BG__ Bits)
20 /{(Max__ Delay _ Time % Rate-Clear__ Bits) ... (4)

In the above expression (4),
Next BG__ Q: the quantization step size used for a non-priority area to
be coded next,
Now__ BG__ Q: the quantization step size used to code a non-priority area
25 of a video frame with large movement of an object,
BG___ Bits : the amount of generated information resulting from coding of
the non-priority area of the video frame with large movement of an object,
Max__ Delay__ Time : the maximum permissible delay time (a transmission
delay time which does not cause visually unnatural impression: 500msec),
30 Rate : transmission rate, and
Clear___ Bits : the amount of generated information resulting from coding of

the priority area of the video frame with large movement of the object.
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10 information for the non-priority area when the quantization step size is changed
from the expressions (5) and (6) given below, thereby to determine the most
suitable quantization step size for each area from the prediction amount of
generated information of each quantization step size for each area and the upper
limit and the lower limit of the coding rate for the case where the video frame is
15 divided into the priority area and the non-priority area.
Clear__ Pred__ Bits
=(Clear__ Quant/Parameter)
* Clear___Bits ... (5)
BG__ Pred__ Bits = (BG__ Quant/Parameter)
20 * BG__ Bits ... (6)
In the expression (5) above;
Clear__ Pred___ Bits : the predicted amount of the generated information for
the priority area,
Clear__ Quant : the quantization step size used to code the priority area of
25  avideo frame with large movement of the object,
Parameter : the quantization step size at which the amount of generated
information is to be predicted, and
Clear___ Bits : the amount of generated information resultant from coding of
the priority area of a video frame with large movement of the object.
30 in the expression (6) above;

BG__ Pred__ Bits : the predicted amount of generated information for the
non-priority area,
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' (Ninth Embodiment) _
Fig.13 is a block diagram showing the structure of a video coding device
15, according to a ninth embodiment of the present invention. In Fig.13, the video
coding device of this embodiment includes a video input portion 11, a video coding
device 12, a priority area/non-priority area changing portion 1301 and a
~transmission control portion 172.
The coding device 12 codes a moving picture of the QCIF size captured
20 from the video input portion 11 according to ITU Recommendation H.261 and
generates the coded bit string. Here, the coded video of the QCIF is divided into a
priority area and a non-priority area, which are coded with different quantization
accuracies. The priority area/non-priority area changing portion 1301 determines
a priority area and a non-priority area of the QCIF (176x144 dots size) coded video
25 on the basis of the amount of generated information of the previous coded frame.
The transmission control portion 172 transmits this coded bit string and also
monitors the communication throughput.
As an example, operation of changing the size of the priority area in two
steps will be described using the flow of Fig.15.
30 The initial value of the priority area is the size of the center of the QCIF
video shown in Fig.14 (a). (The size of 112x112 dots.) One frame is coded (Step

5105), and then if the amount of generated information exceeds a certain
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% $10% generated information. On the other hand, if the amount of generated information
falls below a certain threshold 2 (Step $103), then the priority area is enlarged
5  again to the size of the center of the video of Fig.14(a) (the size of 112x112) (Step
5104) to enlarge the clear area. Subsequently, the areas are coded with different
quantization accuracies (Step $105.)

The priority area and the non-priority area are changed in two steps in the
ninth embodiment, but they can be changed in a larger number of steps.

10 Although the priority area and the non-priority area are determined on the
basis of the amount of generated information of the previous coded frame in the
ninth embodiment, the priority area and the non-priority area may be changed on
the basis of the communication throughput monitored in the transmission control
portion, or-on the basis of the coding rate calculated from the amount of generated -

15 information and the communication throughput, as explained in the fourth
embodiment.. In this case, if the coding rate exceeds a predetermined threshold, -
the video coding device 12 may be controlled not to do coding operation and-
transmission operation for the non-priority area, or the high-frequency component -
of the input video may be eliminated by a prefilter, or the low-frequency component

20 of the DCT coefficient only may be coded.

Although the non-priority area is coded with quantization accuracy different
from that for the priority area in the ninth embodiment, it may be configured so that
the non-priority area is not coded, or the high-frequency component of the input
video may be eliminated using a prefilter, or the low-frequency component of the

25 DCT coefficient only may be coded. In this case, the video range to be coded
changes according to the amount of generated information and the communication
throughput.

It may be constructed so that coding operation and transmission operation
are not made for the non-priority area when the amount of generated information

30 of the previous coded frame exceeds a predetermined threshold, or the high-
frequency component of the input video may be eliminated with a prefilter, or the
low-frequency component of the DCT coefficient only may be coded.
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- motion or fine pattern is included, and moves up to the left if less motion is

15 included. While the coding rate-quantization accuracy characteristics and objects

| of the present invention are not explained here because they have been described

in detail in the -Description of the Background Art, the coding rate-quantization

- accuracy characteristics 101A to 101D are shifted up to the left in Fig.16 as

compared with those described in the conventional art because the lower limit

20 value for the quantization accuracy is set in Fig.16. However, the operating

principle is the same.

The reference character 102 denotes the upper limit value of the visually

most suitable coding rate, and 103 denotes the lower limit value of the visually

most suitable coding rate. The objective function can be assumed to be a set of

25  points at which the combination of the coding rate 105 and the quantization

accuracy 104 becomes visually most suitable, but this is actually a subjectively

obtained value, which changes according to the distance and angle when seeing

the video and tastes of individuals. Hence, a visually most suitable region is

assumed on the video quality trade-off function and it is assumed that the group of

30 points at which the coding rate is the largest in that region forms the upper limit

value 102 of the visually most suitable coding rate, and the group of points at

which the coding rate is the smallest in that region forms the lower limit value 103
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B is within the visually most suitable region, and the coding rate does not exceed
- the upper limit of the visually most suitable coding' rate (the determinat_ic'n .in Step

15, $202 is "NO"), and does not fall below the lower limit of the visually most suitable
coding rate (the determination in Step S$203 is "NO".) Accordingly, the
quantization accuracy is not changed and remains at 104A. Next, frame dropping
is made according to the amount of generated code (Step S204) and then next
coding is performed (Step S201.)

20 If the coding rate-quantization accuracy characteristic of the input video
comes to 101C while the processings in Step $201 to S204 are repeated, for
example, the operating point moves to the transient operating point C. The coding
rate at the operating point C is over the upper limit value of the visually most
suitable coding rate for the quantization accuracy 104A (the determination in Step

25 S202 is "YES"), so that the quantization accuracy is enhanced to 104B, for
example. (Step S205) Then, frame dropping is done corresponding to the amount
of generated code (Step S204), and then, coding is made with the quantization
accuracy 104B. (Step S201) |If the coding rate-quantization accuracy
characteristic for fhe input video remains at 101C, then the next operating point is

30 the operating point D, which is within the visually most suitable region again.

Similarly, if the coding rate-quantization accuracy characteristic of the input

video comes to 101D while operating at the operating point B, then the operating
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then next coding is performed. (Step S201) Thus the operating point is set to the
visually most suitable operating point F.

Next, if the coding rate-quantization accuracy characteristic of the input

video comes to 101E while operating at the operating point F, the operating point
10 is then the transient operating point G. At this time, according to the conventional
algorithm, as the coding rate is under the lower limit value 103 of the visually most
suitable coding rate, the quantization accuracy for the next coding is brought to
104D, and the operating point is brought to H. On the other hand, in the tenth
embodiment, since the quantization accuracy value 104D is under the lower limit
15 value 104C of the quantization accuracy, the determination as to whether the
quantization accuracy ¢an be decreased or not in Step S207 is "NO". In this case,
a priority area is set, which is quantized without decreasing the quantization
accuracy, and the non-priority area is quantized with a quantization accuracy
which is lower than that for the priority area. (Step S208) Then, the area
20 quantized with the quantization accuracy 104C becomes smaller so that the
amount of generated information decreases, and the coding rate-quantization
accuracy characteristic comes to 101F. As a result, the operating point moves to |,
which is within the region surrounded by the upper limit value of the visually most
suitable coding rate, the lower limit value of the visually most suitable coding rate
25 and the lower limit value of the quantization accuracy.

If the operating point does not satisfy the lower limit value of the visually
most suitable coding rate in the first setting of the priority area, however, the
priority area is further reduced in the next coding. (Step S208) If the operating
point exceeds the upper limit of the visually most suitable coding rate (the

30 determination in Step $202 is "YES"), then the priority area is enlarged. (Step
5210) If the priority area can not be further enlarged (the determination in Step
5209 is "NO"), however, the quantization accuracy is moved to 104A.
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and if the Speed of change of the input V|deo can not be followed, control may be
diverged. - If the unit control size of the quantization accuracy is made larger, the
speed of following the change of input video increases, but the operating region is

10 enlarged and the accuracy of control is deteriorated. Accordingly, it is preferred
that the unit control size of the quantization accuracy is set so that the accuracy of
control is around the cognizable limit of the visual properties.

Although the method of setting the priority area is not discussed in detail, it
may be set to the area in which a face of a person is displayed, or may be set fo

15 . the center of three divisions of the frame.

Although the quantization accuracy is decreased for coding of the non-
priority area in the description of the embodiments above, it may be configured so
that information is not transmitted at all, or the high-frequency component of the
input video may be eliminated with a prefilter, or the low-frequency component of

20 the DCT coefficient only may be coded.

Or, the coding rate may be corrected with the communication throughput,
or, it may be constructed so that coding operation and transmission operation are
not conducted for the non-priority area if the coding rate exceeds a predetermined
threshold.

25

(Eteventh Embodiment)

In Fig. 7, the transmission control portion 432 outputs data at a certain rate,
for example, in the case of the PHS, 32 kbps. When no transmission error occurs
and no reject is sent from the receiving side, all data read from the transmission

30 buffer 171 is framed to be outputted. However, for a frame in which an
transmission error occurs and reject is sent from the receiving side, the frame is

read from the retransmission buffer 431 to be outputted, not read from the
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possible to synchronize with both of them. The average throughput calculating
10 portion 711 calculates the mean value of the throughput for the constant period of
time T from the number of bits read from the transmission buffer for the unit time t
received from the transmission control portion 432. For a simplified calculating
method, it is suggested that the mean value obtained by dividing the sum of the
number of bits for the constant period of time T by the constant period of time T is
15  calculated for each of the constant period of time T to be outputted for each of the
constant period of time T. Since the processing of the method is extremely easy
but rough, in the case of the PHS where burst-like errors occur etc., decrease in
the average throughput in a section where an burst error occurs has an effect on
all video to be coded during the constant period of time T. Therefore, the constant
20  period of time T has to be sufficiently long. For a second calculating method, it is
suggested that the mean value obtained by dividing the sum of the number of bits
for the constant period of time T by the constant period of time T is calculated for
each of the unit time t to be outputted for each of the unit time t. In this case,
although the processing of the method is complicated, the average throughput is

25 updated for each of the unit time t to permit more precise control.

(Twelfth Embodiment})
In Fig. 9, the transmission control portion 432 is assumed to output data at
a certain rate, for example, in the case of the PHS, 32 kbps. The video receiving
30 device 151 calculates the number of bits of the video data received without error
during the unit time t. If the unit time t is a time for transmitting one frame, for

example, 20 ms, in the case of the frame of 80 byte when the frame has a fixed
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Two methods can be suggested for transmitting the number of bits of the

video data received without error for the constant period of time T.

In a first method, the bit number counting portion 151b calculates the

10 number of bits of video data received without error for the constant period of time T
from the number of bits of the video data received without error for the unit time t
from the video coding device 150, and transmits the number of bits to the video
coding device 150 for each of the constant period of time T. In this method, since
the processing is extremely easy but rough, in the case of the PHS where burst-

15 like errors occur etc., decrease in the average throughput in a section where an
burst error occurs has an effect on all video to be coded during the constant period

- oftime T. Therefore, the constant period of time T has fo be sufficiently long.
In this method, if the unit time t is the constant period of time T, the
processing can be easier.

20 A second calculating method is to calculate, for each of the unit time t, the
sum of the number of bits for the constant period of time T and output the sum for
each of the unit time t. In this case, although the processing of the method is
complicated, the average throughput is updated for each of the unit time t in the
video coding device 150 to permit more precise control.

25 The average throughput calculating method will be shown in a thirteenth
embodiment described later.

(Thirteenth Embodiment)
In Fig. 9, the transmission control portion 432 is assumed to output data at
30 the certain rate, for example, in the case of the PHS, 32 kbps. The video receiving
device 151 calculates the number of bits of the video data received without error

during the unit time t. If the unit time t is a time for transmitting one frame, for
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is the least common multiple between the transmission frame time and the
sampling cycle of the video, it is possible to synchronize with both of them.
Two methods can be suggested for calculating the average throughput for
the constani period of time T.
10 In a first method, the bit number counting portion 151b calculates the
number of bits of video data received without error for the constant period of time T
from the number of bits of the video data received without error for the unit time t
from the video coding device 150, calculates, for each of the constant period of
time T, the mean value obtained by dividing the sum of the number of bits of the
15.. .constant period of time T by the constant period of time T, and outputs.the-mean
wvalue for each of the constant period of time T. In this method, since the
- processing is extremely easy but rough, in the case of the PHS where burst-like
-errors occur etc., decrease in the average throughput in a section where an burst
error occurs has an effect on all video to be coded during the constant period of
20 time T. Therefore, the constant period of time T has to be sufficiently long.
In this method, if the unit time t is the constant period of time T, the
processing can be easier.
A second calculating method is to calculate, for each of the unit time £, the
mean value obtained by dividing the sum of the number of bits for the constant
25 period of time T by the constant period of time T and output the mean value for
each of the unit time t. In this case, although the processing of the method is
complicated, the average throughput is updated for each of the unit time t in the
video coding device 150 to permit the precise control.
While the invention has been described in detalil, the foregoing description
30 s in all aspects illustrative and not restrictive. It is understood that numerous -other
modifications and variations can be devised without departing from the scope of
the invention.
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line with a low bit rate, comprising:

video input means for forming a video frame from a picture signal and
10  outputting the video frame;

coding means for coding the video frame formed in said video input
means; '

a transmission buffer for storing the video data coded in said coding | '
means; ' '

15 “quantization control means for determining a quantization step size

corresponding to communication conditions; and

transmission control means for transmitting the video data in said

transmission buffer at a certain transmission rate;

wherein said quantization control means calculates an average
20  throughput in a predetermined constant period of time,

calculates the coding rate on the basis of the calculated average
throughput and the amount of generated information per one frame resulting from

coding in said coding means, and

determines a quantization step size most suitable in view of visual
25 properties corresponding to the calculated coding rate and sends the quantization
step size to said coding means, and

sends said coding portion a notice to code one video frame when the
remaining amount of data in said transmission buffer falls bellow a certain
threshold.
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determining a quantization step size for a video frame coded next,
wherein said frame dropping/quantization control means,

calculates the amount of information transmittable in a maximum
10 permissible delay time on the basis of a predetermined maximum permissible

delay time and the average throughput calculated in said quantization control
means, and

~ performs frame dropping control not to store the video data in said

temporary buffer into said transmission buffer if the amount of information of the

15 video frame stored in said temporary buffer is larger than the amount of

' information transmittable in said maximum permissible delay time and sets a

quantization step size with a larger quantization step size than a quantization step

size used to code the video frame stored in said temporary buffer and sends the
quantization step size to said coding means.

20

3. The video coding device according to claim 1, further comprising,

a temporary buffer disposed between said coding means and said
transmission buffer for temporarily storing the video data of the video frame coded
in said coding means, and

25 frame dropping/quantization control means for determining whether to

store the video data in said temporary buffer into said transmission buffer and
determining a quantization step size for a video frame coded next,

wherein said frame dropping/quantization control means,
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1. Relz K1 &g@pera d information of the video frame transmitted in a constant period of

time and the average throughput calculated in said quantization control means,

calculates the amount of information transmittable in the average delay

5 time on the basis of said average throughput and said average delay time, and

performs frame dropping control of not storing the video data in said
temporary buffer into said transmission buffer if the amount of information of the
video frame stored in said temporary buffer is larger than the amount of
information transmittable in said average delay time and sets a quantization step
10 size with a larger quantization step size than a quantization step size used to code
the video frame stored in said temporary buffer and sends the quantization step

size to said coding means.

; 4. The video codlng dewce accordlng to claim 1, wherein when said

15 quantlzatlon control means. calculates said average throughput, the time over
which the average is calculated is variable according to whether a burst error
occurs or not.

5. The video coding device according to claim 1, wherein said
20 predetermined constant period of time for calculating said average throughput is
not less than 300 msec.

6. A video transmission system in which a video coding device for

coding and transmitting a moving picture and a video receiving device for applying

25  certain processing to received video data are connected such that they can
communicate,

wherein said video receiving device counts the number of bits of data
correctly received in a predetermined constant period of time and transmits the

counted number of bits to said video coding device, and
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outputting the video frame,

coding means for coding the video frame formed in said video input
5 means,

a transmission buffer for storing the video data coded in said coding
means,

quantization control means for determining a quantization step size
corresponding to communication conditions, and

10 transmission control means for transmitting the video data in said
transmission buffer at a certain transmission rate and outputting said bit number

received from said video receiving device to said quantization control means,
wherein said quantization control means,

_ calculates an average throﬁghput in said constant period of time on the
15  basis of said bit number received from.said transmission control means,

calculates a coding rate on the basis of the calculated average
throughput and the amount of generated information per one frame resulting from
coding in said coding means, and

determines a quantization step size most suitable in view of visual
20  properties corresponding to the calculated coding rate and sends the quantization
step size to said coding means.

7. The video transmission system according to claim 6, wherein when
said quantization control means calculates said average throughput, the time for
25 obtaining the average is variable according to variation of said number of bits.
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not less than 300 msec.

5 9. A video transmission system in which a video coding device for
coding and transmitting a moving picture and a video receiving device for applying

certain processing to received video data are connected so that they can

communicate,

wherein said video receiving device counts the number of bits of data

10 correctly received in a predetermined constant period of time, calculates an

average throughput from the counted bit number and transmits the average
throughput to said video coding device, and

said video coding device comprises,

video -input means for forming a video frame from a picture signal and
15 outputting the video frame, |

coding means for coding the video frame formed in said video input
means,

a transmission buffer for storing the video data coded in said coding

means,

20 quantization control means for determining a quantization step size
corresponding to communication conditions, and

transmission control means for transmitting the video data in said
transmission buffer at a certain transmission rate and outputting said average
throughput received from said video receiving device to said quantization control

25  means,

wherein said quantization control means,

calculates a coding rate on the basis of the average throughput
received from said transmission control means and the amount of generated

information per one frame resulting from coding in said coding means, and
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step size to said coding means.

5 10. The video coding device according to claim 2, wherein when said
quantization control means calculates said average throughput, the time for

calculating the average is variable according to whether burst errors occur or not.

11. The video coding device according to claim 3, wherein when said
10 gquantization control means calculates said average throughput, the time for
calculating the average is variable according to whether burst errors occur or not.

12. The video coding device according to- claim 2, wherein said
predetermined certain time for calculating said average throughput is not less than
15 300 msec. -

13. The video coding device according to claim 3, wherein said
predetermined certain time for calculating said average throughput is not less than

300 msec.
20
14. The video coding device as in any of claims 1 to 5, or 10 fo 13,
wherein the average throughput for said certain time is calculated on the basis of
the amount of data outputted in a unit time t from said transmission buffer which
temporarily stores the coded data.
25

15. The video coding device as in any of claims 1 to 5, or 10 to 13,
wherein the average throughput for said certain time is calculated as each of said

certain time passes, by dividing by said certain time the amount of data outputted
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for said certain time, which is obtained by accumulating the amount of data

outputted in the unit time t for said certain time, as each of said certain time
passes.

5 16. The video coding device as in any of claims 1 to 5, or 10 to 13,
wherein as each of a unit time passes, by dividing by said certain time the amount
of data outputted in said certain time, which is the resuit of accumulating the
amount of data outputted in said unit time t between a present time and said
certain time prior to the present time t, the average throughput for the certain time

10 is calculated as each of said unit time t passes.

17. The video coding device according to any of claims 1 to 5, or 10 to

13, wherein the average throughput for certain time is calculated on the basis of

- the amount of data oufputted in a unit time t which is équal fo the video frame

15 period of the coded video from said transmission buffer temporarily storing the
coded data.

18. The video coding device as in any of claims 1 to 5, or 10 to 13,
wherein the average throughput for said certain time is calculated as each of said
20 certain time passes, by dividing by said certain time the amount of data outputted
for said certain time, which is obtained by accumulating the amount of data
outputted in the unit time t equal to a video frame period of the coded video for

said certain time, as each of said certai‘n time passes.

25 19. The video coding device as in any of claims 1 to 5, or 10 to 13,
wherein as each of the unit time t equal to the video frame period of the coded
video passes, by dividing by said certain time the amount of data outputted for said
certain time, which is the result of accumulating the amount of data outputted in

said unit time t between said certain time prior to the present time to the present
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-amount of data 'outputted in the unit time t e-q‘ual to the one frame time of the

15 -transmitted _frames.

22. The video coding device as in any of claims 1 to 5, or 10 to 13,
wherein as each of a unit time equal o the one frame time of the transmitted
frames passes, by dividing by said certain time the amount of data outputted for

20  said certain time, which is the result of accumulating the amount of data outputted
in said unit time t between said certain time prior to the present time and the

present time, the average throughput for said certain time is calculated as each of
said unit time t passes.

25 23. The video coding device as in any of claims 1 to 5, or 10 to 13,
wherein the average throughput for said certain time is calculated on the basis of
the amount of data outputted for a unit time t which is equal to a least common
multiple of the video frame period of the coded video and the one frame time of the
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transmission frames from said transmission buffer temporarily storing the coded
data.

24. The video coding device as in any of claims 1 to 5, or 10 to 13,
wherein by dividing by said certain time the amount of data outputted for said
certain time, which is obtained by accumulating for said certain time the amount of
data outputted in the unit time t equal to the least common multiple of the video
frame period of the coded video and the one frame time of the transmission
frames, as each of said certain time passes, the average throughput for said
certain time is calculated as each of said certain time passes.

25. The video coding device as in any of claims 1 to 5, or 10 to 13,
wherein as each of the unit time equal to the least common multiple of the video
frame period of the coded video and the one frame time of the transmitted frames
passes, by dividing by said certain time the amount of data outputted for said
certain time, which is the result of accumulating the amount of data outputted in
said unit time t between said certain time before the present time and the present
time, the average throughput for said certain time is calculated as each of said unit
time t passes.

26. The video transmission system according to claim 9, wherein when
said video receiving device calculates the average throughput, the time for
calculating the average is variable according to variation of the number of bits of
correctly received data.

27. The video fransmission system according to claim 9, wherein said
predetermined certain time for calculating said average throughput is not less than
300 msec.
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28. The video coding device as in any of claims 4, 10, or 11, wherein a
period in which the amount of data outputted in an unit time t is smaller than a
predetermined threshold is detected from said transmission buffer temporarily
storing the coded data and taken as said averaging time used in calculating the
average throughput.

29. The video coding device as in any of claims 4, 10, or 11, wherein
the period in which the amount of data outputted in a unit time t equal to a one
frame time of transmission frames is smaller than the predetermined threshold is
detected from said transmission buffer temporarily storing the coded data and
taken as said averaging time used in calculating the average throughput.

30. The video coding device as in any of claims 4, 10, or 11, wherein a
period in which the amount of data outputted in a unit time t equal to a video frame
period of coded video is smaller than the predetermined threshold is detected from
said transmission buffer temporarily storing the coded data and taken as said
averaging time used in calculating the average throughput.

31. The video coding device as in any of claims 4, 10, or 11, wherein
the period in which the amount of data outputted in a unit time t equal to a least
common multiple of the video frame period of the coded video and the one frame
time of the transmission frames is smaller than the predetermined threshold is
detected from said transmission buffer temporarily storing the coded data and
taken as said averaging time used in calculating the average throughput.

32. The video transmission system according to ¢laim 9, wherein when
said video receiving device calculates said average throughput, the time for
calculating the average is variable according to variation of said number of bits

correctly received data.
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33. The video transmission system according fo claim 9, wherein said

predetermined certain time for calculating said average throughput is not less than
300 msec.




