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Field of the Invention The present invention relates to a video codi ﬁ\‘ e
device, and nore particularly to a device for coding and transmtting

novi ng pictures. Description of the Bgﬁk_ground Art 1o (First Conventional
Exanpl e) Conventional video conpression coding systens for noving picture
comuni cation at a low bit rate include I TU Recormendation H. 261. Fig.18 is

a_block di agram siERICHIINE DESABEATAPTINGISOARPgEATIGIRVi ce for

realizing the video coding systemrecomen .261. Structures and
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portion 11, a coding device 12, a transmi ssion control device 17 and an
out put device 18. The transm ssion control device 17 includes a

transm sgpKERUIEIDITR T INVENTRDRM ssion control portion 172. 20 The
vi deo inEut portion 11, conposed of a camera etc., performs input of

vi deos Thield elitheglnyenti@e 12 codes the video inputted fromthe video input

portion 11 a rdi 0. yid di.ng d ﬁ%ﬂﬂ? i,n4H. . The
transm ssi on Eﬁgf grr@%.}'& { oﬁgéhtﬁegat(\;elgdég 82??%00%’? I %}gggogﬁﬁg evi ce
12. The phrtro&TyS®iDdcwos foradodiny the rahéaittingmsaving pidheresoded vi deo data
stored in the 25 transm ssion buffer 171 to a video receiving device 1000

at a predetermned transm ssion rate through the output device 18. Fig. 19

is ablo i 1 etailed structure of the coding device 12
PesFh PRIl e AR

in Fig. 1l odi ng device 12 includes a video i nput device
-100, 14 codi ng(EicsttCariveptionaldexarile)a SW (swi tch) 102, a scan conversion

“portion 30 10 a d.fferenfial portion 104,.a quantization partion, 105 a
not i on vector%O(ﬁ'é{?B eR g"ﬁiﬁoti RE8SIoR Fo0iNgh DEtRBRs 1Y Jﬁgﬂﬁgtpﬁurfm, a
frame megBmmdi8atich attael¥ HORRe iclude ITU 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 transmission buffer 171 and a
transmission contro! 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 nultiplexer

10b and a code output device 10 The SW102 switches whether to cgdggmvnfbf.
a video frame inputted from the video input portion 11 (that is,=fr uuh
dropping or not). The coding control s portion 101 carries out frame T
droppi ng control for controlling whet hér the video franme inputted at the
video input portion 11 is to be coded &nd transnmtted, or to be dropped
wi t hout coded and quanti zation control for determ ning the nost suitable
guanti zat | ge f oduei hidd -0, d the
vi deo qLHa\tﬁé ﬁ%hﬁ%@%’gg{ Ogg?%@gpg i %ﬂeaf)%r |noﬁblﬁ'8§ 'isd(?ta%é- @ggyﬁegqpﬁeéhﬁg\gi ng
pi cture datl@outputreuiceedd rom t he vi deo i nput device 100 and outputs it as
data in block_unit conposed of a f?l urality of pixels. The npotion vector

det ecting por 0n8m>WoE0swiishes whatherta ed& 8F N6F aoYidep drame ipRytisdidrom
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and out B%@péd‘ﬁitﬁ@unfecod-@&leaﬁ%fqgjgbﬁf%tkﬁﬂ cRRFIION dfnfifthg ¥héhsst shRable

di fference between the data bl romthe scan conversion portion 103 and
t he prediquehtizatival stepf sivenfrare badhitba repoodusihiityseft thenmetioniand ey videoout put

a prediction error. The quantizati,on tion 105 guantizes ediction

e Por 1 GhBle" TRY petB GomiErionf Bl B8 SeRfi-cenyer 308 ufidind Biiscthl « Pon
109 iipveigrittedafiant tHe viddte ilpRIdSNESON 08 BAH GWPDtd Aeds idatd e blgdknirizat i on
-portion 105. The addition portion 10a adds the prediction error inversely

‘gquant i zegomposgd aof pRibEdityahpikelsat Tl medion; waetarndetasting pertionetcdetsatsval ue

25 f ' ' i ;
pi cture i aotdreGaFRf 16 dai dige bibutieh i fiefoah BB BOMRY,
mul ti pl eX€s. the: framedinetricoy 108rstoreguacsli deadbdied rhbeing yreture dbfacomepfratrieon 105

and the notion_yector detected_ in the nptjon_ vector detecti ortjon 106.
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later. -_iiﬁfomﬁaticm)@'melﬁ is an output of the motion vector detecting portion 106 and

outputs the same.
The differential portion 104 caiculates the difference between the data block
from the scan conversion portion 103 and the prediction value from the motion
20 compensation portion 107 to output a prediction error. The quantization portion
105 quantizes the prediction error from the differential portion 104. The inverse
guantization portion 109 inversely quantizes the prediction error quantized in the
quantization portion 105. The addition portion 10a adds the prediction error
inversely quantized in the inverse quantization portion 109 and the prediction value
25  from the motion compensation portion 107 to calculate decode moving picture data
and stores it in the frame memory 108. The multiplexer 10b multiplexes the
prediction error quantized in the quantization portion 105 and the motion vector
detected in the motion vector detecting portion 106.
Coding operation of the conventional video coding device constructed as
30 described above will now be described. The frame dropping control and the

quantization control by the coding control portion 101 will be described later.




The nmoving picture franme inputted fromthe video input portion 11_j

I nputted to the coding device 12. In the coding device 12, the m)vig(ﬂav 2005
picture signal inputted fromthe video input device 100 is scan-converted
by the scan conversion portion 103 and then inputted to the notion vector
detecting portion 5 106 for each block,formed of a plurality of pixels. The
notion vector detecting portion 106 bg}r?par es the | ocal decoded video data
one frame before stored in the frame nenory 108 and the bl ock inputted

fromthe scan n jon. ti [ i.on; t andq ouL.put s
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nmoti on cipipeeadabl the podihyodeviéy 121 nlis tike aoxdires devdient,i thepmedingt pictureal ue
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Por t1 on BOGIoNTIAS FmARIEedRoTIdacRERd 1 Jam T baing B0 e ohBer ror
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and outputs It to e mul t1pl exer a he inverse quantization portion
109. Theobtaie msaticqpuuector andovsutpotst it do the Indtinre coripgngation pegion he7 2od

predictign error and Qutputs it to the addition portien I tion
Por t1 on T TulHieRHuh Thb Javlen, Saimeodafon kiR iy BPs A ariripeltf
prediigt i gredigtidtevallE Fkbrh aHe videdtiAtadnTRE iing @RaAOSA1 09 BnlRe ek dOthet O
.decode the video data and stores it in the frane rrermra{aIlOB., The quanti zed

‘predi cti gpustedonotienr) veeler infermoationeand outputs itdglthe gliftsreatialpartien Hit@nd exer
10b and | sm ssion buffer 171 25 through the code out put
devi ce 13@905%865"3%@@%{ i@éﬂon control portion 172 transmts the coded video

data in the tTaesdifesential bpbftion 104 edicaatesedeidifferenesl bdtwasanttesiblock at e
to the video receiving device 1000 t hrough the outBut deviCﬁ e

f rame ‘dr @HH?Lﬁ@dcfﬁ?mrtBP SEBR CONNBEPIGHPPRIENC A ﬁ@d S preslicasy va B%%i‘mwe%ﬁ I It hbe
Syat din ot oIS FitibR 1R miondfio IRrli6 ToTH6TRR 4 pFANERSH oRLF eRTlodRs 0°
basi s 0of te¢dhpaquantizatieh weentionht0%.c c iha| quardtizationnpottiont he5 tquandizes sthésn
buffer and .determ nation threshold, is proposed. ef t o JYasuhiro,
Taki shi nRredictign _esnprgy@faya quan{lzation step ste Befsermln in the coding ¢ohirdl -
~ portion 101 and outputs it to the multiplexer 10b and the inverse quantization
portion 109. The inverse quantization portion 109 inversely quantizes the
20 prediction error and outputs it to the addition portion 10a. The addition portion 10a
adds the inversely quantized prediction error and the prediction value outputted
from the motion compensation portion 107 to decode the video data and stores it
in the frame memory 108. The quantized prediction error and the motion vector
are multiplexed in the multiplexer 10b and stored in the transmission buffer 171
25 through the code output device 10c. The transmission control portion 172
transmits the coded video data in the transmission buffer 171 at a predetermined
transmission rate to the video receiving device 1000 through the output device 18.
Next, the frame dropping control performed in the coding control portion 101
will be described. Conventionally, as the frame droppin__control system, the
30 system of determining whether frame dropping is required or not on the basis of
comparison between the accumulated amount in the transmission buffer and a

determination threshold is proposed. (Refer to Yasuhiro Takishima et al.:"A Study




-4 on Control Method for Low Bit Rate Video Coding," The Institute of

El ectronics, Information and Communi cation Engineers, Spring NatTond{(V 2005
Meeting, D-31 1, pp.7- 63, 1990.) The coding control portion 101 perforns
frame dropping control using the technique disclosed in this paper. 5
Fig.20 is a sequence di agram show ng operation of the conventional frane
dropping control system Referring to Fi'g.20, the coding control portion
101 carries out coding of video frame if the accunul ated anount in the

of “Codi nan (ConipdlMEhoh Tor LoD BR A VIgRR, ol S The BRI bctolfies &
but - dr 8“”“2“‘“"“”“3”@“"%?61“ S B e e dov tos 1" 3For 1 EZE
SW 102. p%?’n 39@ agEe ggdmec%rth@ﬁﬂ 10?@9@(%@9 eRRAg C@ﬂtrphgsmane 2
and thel%@ﬁgégg %] (ﬁfi tﬁrﬁep _rrul ated anmobunt in the transn ssion

buf fer so that the franmes 2 and 4 are dropped.
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will be ,described nv nt|o al e _codjn cont.ol syst em of
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will now be described. Fig. 21 shows an exanp of codi n% control in
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rates, 104A shows the first quantization accuracy, 104B shows the second
quant i zafijﬂPe&’ccuracy 104C shows the third quantization 30 accuracy, the

Char acter shonele Yafalo A AR bRy Bonfg) Sfon 308 WltE,
codi ng r describretl.t heChoverdiomadly, athies coldings chrirejuaysterat iobndatroniting. aOn t he
* quantization step size for a coded frame using a coding rate of already coded

video frames is proposed. (Refer to Japanese Patent Laying-Open No.7-107482.)

The coding control portion 101 adopts the coding control system disclosed in this

20 reference to achieve quantization control to enhance video quality as far as

reproducibility of motion is not deteriorated. The conventionai coding control

_ system for determining the quantization step size for a coded object frame using
the coding rate will now be described.

Fig.21 shows an example of coding control in the conventional coding

25 control system. 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 guantization accuracy. On the




2005 4 NOV 2005 -5 horizontal axis, the quantization accuracy becones |ower
and spaci al distortion of the di spl ayed vi deo becones | arger as- |gE§8istﬁ%
the right. On the vertical axis, the coding rate becones |ower and the
possibility of franme dropping becorres higher as it gets down. That is to
say, the tinmew se distortion of the di ﬁpl ayed video 5 becones | arger.

Here, the coding rate is a value show g the ratio of coding VI deo franes.
If all video frames inputted fromthe vi deo i nput portion I in Fig.18

are COde@lon Hal )QQ,'{PI% rﬁlz!aﬁogr a@cHen t 2 iﬁB{?’loWe‘? %ﬁ%cgé]%ﬁst?ﬂfonedfery

frames (one rane roppl ng ng rate i's
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of the space resolutlon and the resolution is ref err to as coding
rat e- auah@DQ@BBﬁwgebcuracy characteristics 15 herein. The coding

rate-quantiza cc haracteristics v acc he magni t ude
ot sa of - nbterey e ein i 85l Siying 1k Yaf SPEGBT difeo SiBeRa R s
The curva] lﬁlded &amanpumgd fiden elesivior inbat F@fmhl 7RI Ply. 88 Gvé ad¥ed, the
characteristics noves down to the right on the coordinates shown in Fig.21

if the @PdipURAR isildboanthi imsaneaoz@ftedr@nc@rfOR)ewryn@quénan*@Sn(cmdframermves
up to thg{)éﬁdltl%% %r?fple'@)tdlr?é"rété Iés’ﬁ‘egl The upper limt curve 102 is a curve
CO

obt ai ned repireésenting upper limt values of the npst

sui t abl g codi dnh@g(t ahesodmgﬂaee-quan&thIacwmby dftmrlaotmsndr:]é Wlilltb@deslvcmb‘éais is a
curve o ai pe connec oints represen the lower limt

‘val ues oPTER: HhEoving pig r@gcesmeh ¢ gbae Eﬁ?oﬂ%@fb{ﬂ“@ggzwnl@‘icurﬁ%taﬂds to
say, in e
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connect i egmibiratiopisnt Shefset loé theucgebinatimhisnef that sEacentbsohdionoawd the fiime curve
103 of the ,npst .sui abI connect,i ng the.points |

of the sierailn oo Boes Saue e rdaBiamion , deSTREL Araragefsy
- codi R Wihefeih heThé collindd PatbidtRinti®Ation accuracy characteristics vary according to
. 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
Lo representing upper limit values of the most suitable coding rates on the curves 101
and the lower [imit 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. Thatis 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 resulling from coding with the first guantization
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




accuracy 104A is larger than the upper limt value 102 of the coding rate
nost suitable in view of visual properties corresponding to the firgthy 2005
guanti zati on 4 NOV 2005 -6 accuracy, the coding control portion 101

perfornms next coding with the second quantization accuracy 104B nore
accurate than the first quantization agcuracy. If it is smaller than the
lower Iimt value 103, it perfornms next”  coding wwth the third quantization
accuracy 104C | ess accurate than the first quantization accuracy. 5 Wen

the codi RGchRco § ' ' ' fidgt i OB @i acy
104A is i nclfI he?’r elgéiglr??in?’?c%ﬁer oﬁtﬂbﬂgxq* i’ggf)@svﬁ’ﬁ Ctoﬁg@f]wt@ﬁhc?ug%t I zati on
accur acy quaotizetionf aeouratiatl 04 Beoroatsugateothiandhe dfivstt guantizatiors aotclmcly If
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suitable In view of visual properties correspondi ng that quanti th I on
accur acy Wherxtthe raeiding raig resulting. from codingnwitlvrthe frstduantization chcaunacyhe
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char act eriogAL cs After npat,223d  ¢aiRdg 1dordtfol s peridnheto1angfilady tdienhineg! the nost
sui tabl e codgggi rates, 2221 to 2225 show the quantization accuracy, the

char act elUSRBEAIGR acavTagYniRst nexti cading apeardinonde thei relatiomainl magnitude
char act e hoys, [ﬁﬁl%i { {4 }: . EL A t he
codi ng rzti% (ta‘i§ and t‘}t’éa h rr?f%&}e,{%@ﬁfn%}(ﬁr@ﬂgﬁ%%q t Iteh %Ecaen |"{zgﬁ ?ﬁtﬁfgzglgi'u?éaég@&a’ On
t he hori andt éhe aseigion tdfe cqdimgt iraigli orosicsuitslsly ecismsof ongral aprbpdhies
‘spatial 20 _di stor.ti&g of the di splayed video becones larger as it gets to
the ri ghCOTERPPIPRING J@ thatayantizelion ageUragi ng rate becones | ower and the

possibility of i b Y : | HOWMY inTWhRkhis to
say, the ti nevl\\nlécsxg’ Si sr?i(F)' !tq ieomng'g t% ﬁ@vr@gllashg géglga\slcldggggﬁ{eﬁ]ones |'2r‘g'2’33?‘ af:or
exanpl e, rapidgpetior of anl dbject deoursfwil e degosibedt Hat Figlg2, diods 1223 abe223%

tizat] teristi f 231 tq. 223
et gl i Chilih. RGBT Ata SR HaTRH R e Z2LT 102 o of
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operating point sﬁlfts to the operating point ™ B. The coding rate at this

tine is SkEREzaionecawesy, . the reharagigr t héhbwaevisLally mest swithble) aneratingr t he
quant i Zatpio s,agﬁd',r’cﬁ‘&%h%%ersso shg%ts transient operating points. The vertical axis
shows the coding rate and the horizontal axis shows the quantization accuracy.
On the horizontal axis, the quantization accuracy becomes lower and the spatial
20 distortion of the displayed video becomes larger as it gets to the right. On the
vertical axis, the coding rate becomes lower and the possibility of frame dropping
L becomes higher as it gets down. That is to say, the timewise distortion of the
displayed video becomes larger.
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



30 the next video frane is also coded with the quantization accuracy 2221.
| f such a rapid noverment of the object that the coding rate-quanti*ZatNbh 2005
accuracy characteristic noves from 2231 to 2233 occurs, the frane in which
the 4 NOV 2005 -7 rapid novenent of the object occurs is coded with the
quantization accuracy 2221 and the operating point noves to the operating
point C. The coding rate at this tinme is under the lower |imt of the
coding rate for the quantization accuracy 2221, so that the next video
frame is rggdeovérhént dTahWhjddt BRELANisacetatith Bvlduaitizatibl aecaRRyaidINg
point shifts to the operating point D. The coding rate of the video frane
coded wi eRdtthe epsiating aoindrmavesuiate 2pemting poidef. t ibelopaking ratgiat tbis t he

coding tate. f L zat | acgur ac 2 so t.hat the next.video
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noves t 0 sbitRatoipermdxt VileddPame i&.codul aTBRL fuantizBBos ABBURRS 22R0Ihd the
repeated until the coding rate enters io the visually nost suitable region
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| ar ger en the quanti zatio curacy is bad (low). 15 (Second .
Oongent i %IQUEQH | acgirgey &%%aﬁ@ﬁ‘ 6%%%@“‘%906“ dBANRHEQ diaIoPeraiing

codi ng dewt ' | : | :

vari abl e Pobk S (PuOsYULHRy, (8] Carh U i TR 1 DA e B o
bel oup 2theDsisually moshbuiggbls wegion (Uohil the uaatizatioodicoy raimy2225 fscachietesl) si on

;signals is proposed as enlarges the video_data |en and adds, an grror
Correcting codBBwEANZAUR, HRIEHTE et Ay EaRabIE y CHFRIPARe 10 e
comuni cajubAtizRRIMstepWize.S THAOH tR88Y,Ohe dUtmtRbiieh shg)8ize W MAIRe when
conmuni cati on condi ti on becones bad,” shortens the video data |ength and

adds an &he guaptizatisg: pegyracyiés good (highh and the quantizationgstep sizgimlarger .
Refer t e 231 & LNg-= 3-78383.) Fig.23 is a block
f:li agram 2%”336%3 Cﬁ‘%@@%ﬁ‘ﬂi?{:}%&g}?'ﬁcﬁi&('%&)m t rate coding device for

tel eyssi on signals disclosed in this reference. In Fig.23, the |ow bit
rate coding device 130 includes a |ow pass filter 131, a sub-sanpling

circuit 132, &Spee eenyentional fyample)

Structure and operation of a conventional video coding device with video

data length and error correcting 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




circuit 133, a buffer nmenory 134, a device control circuit 137, a-vg m¥§P2%
length 30 coding circuit 135 and an error correction coding circuit 65
Qperation of the low bit rate coding device for television signals
constructed as shown in Fig.23 will be described bel ow. The output of the
variable I ength 4 NOV 2005 -8 coding cigrcuit 135 is inputted to the error
correction coding circuit 136. The error correction coding circuit 136
adds an error correcting code to the variable length coded video data. The
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- rate can be suppressed low without enlarging the entire code length (video data +

error correcting code.)

(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




30 [First Problen] The video coding device according to the first. ; Ny e
conventional exanple <calculates the coding rate on the basis ofﬁthb‘hﬁbaﬁtl
of generated information 4 NOV 2005 4 O -9 coded one franme before and the-
transm ssion rate and determ nes the quantization step size for the coded
obj ect frame using that calculated codigng rate. Therefore, if the object
suddenly noves, the coding may be performed with an unsuitable coding

val ue which does not match the coded frane. As a result, the amount of 5
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st epg5 whemoveneerthyfetbe shjdcteisl smalbaad, thubehefpedictiotiengr between frames is
small. As a result, coding is made with a quantization step size with a small
quantization step size, and the delay time does not exceed 440msec. At the point
P1 at which the sudden movement of the object occurs, coding is made with a
quantization step size with a small quantization step size in spite of the increase in
20 prediction error between frames, resulting in the delay time of 1275msec and
frame jump of 42 frames. The frame coded after the point P1 has low inter-frame
L relation because of the jump of 42 frames, so that the prediction error between
frames increases, the amount of generated information increases, and thus the
delay time increases.
25 [Second Problem]
In the video coding device according to the first conventional example, the
operating point moves in steps when the object suddenly moves, therefore coding
is carried out with an unsuitable quantization step size which does not match the
coded object frame until the quantization step size matching the coded object
30 frame is selected. As a resulf, the movement may be unnatural or the quality of
the moving picture will be deteriorated until the quantization step size matching the
coded object frame is selected.




Is carried out with an unsuitable quantization step size which doez not
match the coded object frame until the quantization step size nétehk¥fiy 2058
coded object 30 frane is selected. As a result, the novenent may be
unnatural or the quality of the noving picture will be deteriorated until
the quantization step size matching thgy _coded object frame is selected. 4
NOV 2005 10 To solve the first and second probl ens, such three devices or
circuits as shown bel ow have been proposed conventionally. (1) A video
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smallt hougrqtléahti%nnsottébosri]ze with good vision. (Refer to Japanese Patent Laying-Open
N0.4-323961.)
However, the above three devices or circuits produce such new problems
as follows. That is to say, in the video signal coding device of (1), the prediction
20 often fails, and then the same problem mentioned in the first problem arises.
While the buffer memory control circuit of (2) determines 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




. vector is large, and then the video quality is deteriorated nore than
needed. The video coding device of (3) nust include a plurali ty“’of- NOV 2005
guanti zation portions, so that the circuit scale becones |arge and the
cost increases. 30 [Third Problen] In the video coding device of the first
conventional exanple, the coding rate-14s cal cul ated using the sane

transm ssion rate regardl ess of the conmunication 4 NOV 2005 - 11
conditions, so that the coding may be carried out with an unsuitable
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unsui tabl e quanti zati on step size not matching the conmunication condition
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(H sashi IBARAKI, et al., The Institute of Image Electronics Engineers of
Japan, vihroaghpiocanges9dhen pn. yAsLiebB) quahtizatibmpsieer size ambanalehing ez at

pris (Per SORENERTR SHSHENESTHRMEHG thon the number of fimes of o
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25 average continuation tinme is 2onsec. That is to say, to recognize the
bur stl5er PEyROsed in Japanese Patent Application No.6-104007 a coding control:method for
making correction by using, as the transmission rate LO for calculating a coding
rate for an n-th frame, an average communication rate from the start of coding the
n-th frame 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
L Doppler frequency is 5Hz 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 o 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 1o 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.




occurring in the PHS on average, it is necessary to neasure the Qymgﬁ ;?
the tinme width of at |east 300nsec. Wiile the nunber of video fra alit
deteriorates below 30 pieces/second when a noving picture is transmtted
at alowhbit rate, even if it deteriorates to 5 pieces/second, the tine
fromwhen the n-th franme is 30 coded ufgil when the next frame is coded is
200nmsec. Then correcting the coding rate using the average comruni cation
rate therebetween will cause the problem that the burst error is dom nant
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.. Sel ect i veelay 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 foo large or the transmission throughput
30 considerably decreases due to a large amount of transmission errors, both the
space resolution (guantization accuracy) and the time resolution (coding rate) may

exceed the permissible limits to cause visually unpermissible deterioration, though




25 Reject. [Fourth Problenm] In the quantization control nethod perf rq@?,{@S
the coding control portion 101 of the video coding device accordrng ¥ tqq
first conventional exanple, when notion of the displayed video is too

| arge or the transm ssion throughput 30 considerably decreases due to a

| arge anount of transm ssion errors, bogh the space resolution

(quanti zation accuracy) and the tine resolution (coding rate) may exceed
the permssible limts to cause visually unperm ssible deterioration,
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node according to the iInstantaneous co nication condition to control the
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t he conngghﬁgﬁé€$ condition was good at the time when the normal/fall back
node sel 0 fgnal 20 was received and then the normal/fall back node
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according to the instantaneous communication condition to control the video data

length and the error correcting code length. Accordingly, if the communication

condition was good at the time when the normal/fall back mode selection signal

20 was received and then the normal/fall back mode selection signal indicating the

normal mode was received, but the communication condition deteriorates at the

time of actual transmission, a problem will be encountered. That is to say, in this

case, since the normal mode is being selected, coding is made so that the video

data length becomes longer and a short (with low error correcting capability) error

25 correcting code is added. However, since the communication condition is bad,

and then a transmission error exceeding the error correcting capability will occur to
render the decoding on the receiving side impossible.

On the other hand, if the communication condition was bad at the time

when the normal/fall back mode selection signal was received and then the

30 normalffall back mode selection signal indicating the fall back mode was received,

but the communication condition becomes good when actually making

transmission, such a problem as shown below occurs. That is to say, in this case,




data | ength becones | onger and a short (with low error correctingé NOV 2005
capability) error 25 correcting code is added. However, since the

comuni cation condition is bad, and then a transni ssion error exceeding
the error correcting capability will occur to render the decoding on the
recei ving side inpossible. On the othetdhand, if the communication
condition was bad at the time when the normal/fall back node sel ection
signal was received and then the 30 normal/fall back nbde sel ection signal
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SUMMARY OF THE INVENTION
Accordingly, an object of the present invention is to provide a video 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



system usi ng the sane. 25 Another object of the present invention is to
provi de a video coding device capable of npst suitable quantizatién¥y 2305
control and selection of error correcting codes corresponding to the
conmuni cation conditions and a video transm ssion system using the sane.
Still another object of the present inV8Rtion is to provide a video coding
30 device which can instantaneously determine with sinple calculation a

quanti zation step size nost suitable in view of visual properties for a
vi deo fr HifEeaseq ef the ampugt of gengrated pdormation (cirameawith larpe raptinmof tie
gener at ed.| [ JE: W r tiQ f the object) and a
vi deo trgr%%ft)gésﬁ%} V@%ﬁ%ﬁ%@%ﬁg&%@@ﬁ%&%ﬁﬁﬂ% obj ect of the present

invention is #ofupther iobiect of thiteprezedt iryefieivh £ to prsbide guaddd 86dihgHewiet I ol
met hod whi Eh control allocation of a priority area and a 5 non-priority
area and3A& guariizalignicontrel Betaee which spatreipliosatior: of aouriarity Arefeaed & ed

I nf or mat LERA. AR ogi a mid-0on L.ect d, de 1L.he
quant ] zaf P oy o 8 Ahd Anb2lGahfiRitoR” siie, 515 Wb8Rio BCHES BRIPCHR, e
pri oritygenesmted informatican abt éhe icdeingyesat i(iotioarofsheapiedipake pletertiin@der t o

achi eve the pbjects above, the present, inventigon has _  iqQ characteristics as
shown beﬂﬂap&éép&%?ﬂé'ztedhﬁs??’LF'%b?%ﬁb\é'@W fivisyrl pEprRartins %W@@rﬂﬂ%‘?ﬂ agayj deo

codi ng_ dguitfat sthBle \idh Gaif)Eah'aARGM bhikapta MoVing picture includes: a
vi deo input portion for formng a video ane froma picture signal and

out putting t héh vowes to agehieve theodbjegispatiaven ther predéemly inventionddwast r ane
for i Vi | _Nput rtion; a transm ssion buffer for storing video
dat g?gf ?Ré%%f@@?&%@‘%&b@%é% the coding portion; a transm ssion
‘control porti grchriing tRashitst bspact! Grethei ﬁ#‘é@eﬁﬁﬁﬁehﬁb%@ vidd ESARG Bevideln

buffer at a certain transm ssion rate; a tenporary buffer di spoSed between
the codi fRf G96hNg 8nd Hapsiting ermpvisoqicture ndludes: for tenporarily storing the

video data of 4t{igaylifiR S&ABR 6P %5ithink ™ VRS RIHAIFBA &' $8iurd Mnal an
outputting the video frame; - :
15 . 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
coding portion;
a transmission control portion for transmitting the video data in the
20 transmission buffer at a certain transmission rate;
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 frame dropping/quantization control portion for determining whether to
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



a frame dropping/quantization control portion for determning mhgtg &OWGS
25 store into the transm ssion buffer the video data in the tenpor ﬁ&h £
buffer and determ ning a quantization step size for a video frane coded
next; wherein when the anmount of information of the video frane stored in
the tenporary buffer is larger than alpredeterni ned frane dropping
threshold, the frame dropping/ quantization control portion perforns franme
dropping control not tog 30 store the video data in the tenporary buffer

i nto theStACat¥eA L2 rcefie dhe rvideafiameestored iy dhmternperasy bitfiep andzeends thea
quant i Zag;'ugﬂtifétg)‘h ﬁhﬁgiieg%gﬁ% &Hﬁ&sﬁ%@éﬁ%ﬁ&at lon step - 4 NOV 2005 -16

size used to code the Vi ramne n the tenporary buffer and sends

the quanti zathecodingmpartiae dodetthe addbofraper toded nexidwithahe ediantizativnt | on
codes thetvi deo fl‘y@ gﬁﬁdid next wiith the quantization step size sent from
the fram8‘<ht 9pPBiSRY g& PAEAMe FreRRing/auaptizatiogrrontrohgodion: ed above,

accorging to W&?stfaitéosta_b6§8,eSEc%ﬁg'ﬂﬁ"gﬁ;@??ﬂrﬁcés\mﬁéﬁ,dgzﬂrbépam\bﬁd dufdefikaP! e,

frame dropping is applied tot rane Id ncrease I’n
anount ofmaueseifarn exampliey rirame cdroppihgt Iseaplicd 0 de® videnméran®e editied rapidt h a

| arger quantization step.size. This suppresses the appunt of generated

i nf or nat :'j%ﬁé‘%ﬁj n @Hl?éiéﬁ qftﬂfr@é? 'PMEP RO |t%lr§¢xp§'c{%8\/ﬁﬁ@‘ pPct with
| 0 SOt RyithDN SARR cﬁﬁhti?ﬁti&\ SRIPKRE. OThidSupsressad Mgk %n‘?&mt/’eﬁcgér%r%dt 02
second aspect, in the first aspect, when a conmunication errof occurs and
t he vi dedfaenatiammndoredicasothaidejay dicrrie dAoeordingly.ev mayingepictare svidhe, t he
trangm sgj Lt b her kes automatic retransm ssion and
_-sendzmerr§g{ryalﬂﬁ or #ﬁ#qrﬁ%al n%?%’gﬁ{aﬁfsgt%gtﬁgégﬁ?l?’@ﬁcséé%f the retransm ssion to

‘the 15 frameAdcopinagds Guestdrthbipects AN ttid firicispeen. whsd 4 bemhi@i®ation
dr oppi ng/ %uantlzatlon cont rol Portlon further perforns threshold control

of | ower PHET CREUS3NskEthe it data ¢anaeidreinesraliedesaded oryavipesiviag deyicet or e

t he vi deg; ' : V. Il 7 SSi fer_ from
the ' prodscarns MAnPRETEARREIAHON Tthdl RekBF ALITHRRL PR ARG el

f r om t he se0ds rexrenindeationoirtdicdtingotie etcuretces ef uhei rgrdrsenissieneodiheppi ng
threshol_? to the .rr@qr/edeterm ned ﬁﬁl ue when not receiving the notice of
“errofd i nfiEMRTOPRING/QRNtaton CORYR RITIGA: @t rol portion in a predet erni ned

tCﬁQS]E ?gﬁrepgi Lgﬁg\iegga@'gﬁpgpﬁlg%ﬁérﬁizéﬁw Ronf6FBRIoRYutRel PEBRAS IHreRRBRCT -
control of lowering the frame dropping threshold for determining whether to store
the video data in the temporary buffer into the transmission buffer from the
predetermined value when receiving the notice of error information from the
20 transmission control portion, and returning the frame dropping threshold to the
predetermined value when not receiving the notice of error information from the
fransmission 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 until the communication
25 condition settles into a good condition. This aliows 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,



Is made with a decreased frame dropping threshold until the commrunication

25 condition settles into a good condition. This allows frame droppkndy 2005
control to be perforned with the conmuni cation condition taken into
account. According to a third aspect, in the first aspect, the transm ssion
control portion, further, calcul ates ah7average throughput in a
predeterm ned constant period of tinme and sends the average throughput to

30 the frane dropi)i ng/ quanti zation control portion, and the frame
dr oppi ng/ quanCRE#Hates BomadNupbramewnt ofir theerinformatinoviraosmittable cial @ul at es

: it Cion 1 il e | : st bl
el ay. (1 T, femiissinlel RUAF AR, i IR D e PRty BTted My ToiRG "o
t he aver pgemissitdegletayt timeland tiecavérage erdughpattaislited 4P Rhngiaiskiopn, and

5 uses the ﬁ_a{s%_at ed xi mum anmount of the information as the frane
dr oppi ng “PAFESRRYHE": nmenti oned above, according to the third aspect, the

amoung of 1 Ntied™he0LalbL@SIhbARlfn ' dmblift BRAhEUMGRIATOASHL! Belfthie {1 M
is calculated from the predetermned maxinum perm ssible delay ti and

t he aver slgepping tughpoid. i o and the cal cul ated anount of information is used
as a threshol d fqor determnin whet her the video frame in the tenporary
buffer is to d?ﬁ%ﬁ’é@dorat}%g: ggpoLding icbvxg‘ef ik asRAshi e camoupt of

cor r espoRgbAgatich iraﬁsrﬁmm&lir%birﬁaxiﬁﬁﬁﬁg}ehﬂ&sibféaef tifle tOcAckiBld fogspect

in the third aspect, the frame dropping/quantization control por
further, hepredeiesringd maximuya nesmissible mielay tinis ant ehbasicsagd toughiputage

anou o] d_i ticon of the video frane ransmtted. in a
.cons?gnt %Béﬁﬁgﬁﬁlgﬁeﬁaé%ﬁf ﬁg"ﬁg@?%&' Eriy A5 A ,tﬁ@ﬁBO@s@ @IS at ed
-aver age ediethyert iheevideotfremenini thienteRfiorassbitfer fetbet drdBpedorsict eTRAROVE,
accordi n% to the fourth aspect, an average delay tine is 20 calculated
from t he 2HQW? JgErefnpmindeontrel coeiespandingitative paminumicatianheonditityo f r ame

e eue oPRoRAR LI, e Ohobht M hA° BT bl HE b
cal cul at dehppingiduatirationecardtot poetioed fantimem talelidtée ahrHveragd deryitinesed as
_ the tlSh ' e%heo‘:)gsifsocgf 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;




franme dropping control. This allows frame dropping control corresponding to
the 25 noving video characteristics and communi cation conditi ormsh NOY 2005
According to a fifth aspect, a video coding device for coding and
transmtting a noving picture includes: a video input portion for formng a
video frame froma picture signal and-18utputting the video frane; 30 a
coding portion for coding the video franme fornmed in the video input
portion; a transm ssion buéfer for storjng video data coded in the coding
portion: - 4 RoJrshoslantization i camtrelyfortiont fosn detarminindpér tnest fsitable
det er m ni A ik : ' ' i | 7o ' f
repr oduciqgigln?%y ofSté tsﬁz?r?hglﬁ%\g\% QE’EEQ‘%F';!{ @‘fcélblﬁ% @e@gtﬁwaﬁgﬁﬁegaq@g‘w}cont r ol
portion for censeusindiupniizgiemcoatzol mortish ér cintellirgea quditigation step size
conmmuni cation,.copdi ti ons;,lﬁaznd 5 a fransm ssion control portion for

op conRi

transm ttafﬁﬁrdt"?ga R ryegL. longy 8d i ssion buffer at a certain
transgi ssi on AtRnsAIskidh CBorkrdl OPBHIYINC 3bF QPansPhiftRk; ﬁﬁéui}igiegggafr?haﬁ? xigh%eo

data can not be normally decoded on a receiving device
aut omat i &ransmisgiemibudies ratam destainditransenission i nateyr amd ivemen @d commurtcation

por i on 0" grev g1t i Uded R no 05k Ramab e STt P gRoS HABIAeYASei vi ng

the noti eRleyimanifi@butomsticRiraABNfisHion bRE sehamyesd iRfbraRibh GhdicRHd t'r%rh
sets a quanti zation step size with a larger qguantization step size than a

quant | zaPrewrerepokingdergnsmigsimtoietsecond ayaatization ¢aniral pepian; ze
deter,gined in fi | ' kOl rtion and sends the
;quant@zat i on g{ﬁg@&gﬁ@é%&gc‘;ﬁghé@dg@ |($1031W8!)89F@)ﬁ' and when not receiving

‘the notice of whea mceiving thiconatitiel ofherreoimfdriratiohaMeiithe it@msnissidn ebnfer ti on
in a predeterm n?d constané?'ﬁ)eri od _of tine, sends the guantization step

si ze det 8PP 3 WATIZAIPN RieM SizEawitar? dHBeF GLapbratiosnstencsiandean @o t he
codi ng p%bh%tioﬂnﬁeﬁosii@%o?r%iggﬁ'ﬂdiﬂﬁ{tb' A8 Zaftor{ 'sg&? siZeAlBef AR pext

with the quantizatioh step e se fromihe second ‘quant i zati on control
- por ti on. i firstrguantieatier cosirobporiodi and tsentibahéiduantiaatyec stepe siteng the

perf % rTE%c;é’j\f.ntghporticm, and
when not receiving the notice of the error information from the transmission
control portion in a predetermined constant period of time, sends the quantization
step size determined in the first quantization control portion unchanged to the
coding portion, and
20 the coding portion codes a video frame coded next with the quantization
step size sent from the second quantization control portion.
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




an increased quantization step size until the communication condition
settles into a good condition, so that the delay tine can be red"i](tf"eéifQé’vgf;%85
when the 25 comunication condition is bad and a noving picture with snpoth
notion can be displayed on the receiving side. Thus, quantization control
can be nmade without affected by fluctl@tion of the comunication
condition. According to a sixth aspect, in the fifth aspect, the video

codi ng device urther includes, 30 a tenporary buffer disposed between the
codi ng porti off E{ﬁﬁ’et ﬁ@pq'?%(ﬁgﬂ?@%’é’ﬁ B‘EﬁtﬁrP@'@P”tféﬁﬁgﬁ%ﬁm'ﬂ&?@s?"g‘@mﬂ ithe
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-19 a frane dropping/quantization control portion for determning et her
to st or determiningeoquintization step sigefior avideoUfdree coded nelkk t r ansni ssi on

buffer and determ nin uanti zatio tep.size for vi deo franme coded
next, wher ei n &, gﬁnﬁl@@ fHﬁSE’(SlnthgFFOEOQ(ﬁ'PBP. §%'?& tfl'f'?‘le SEOF ol fRraARat i on
5 i ndi caindigatiRC Urdcefen8é t Be Il ansihashR¥idnu" tiRhet © thhe thé aRame

droppi ng/ quanti zation control portion, and the frane dropping/quantization
control FEPRRIBEupBlZzadiopscaniiokatiam, eodtrol of |owering a frame dropping

threshol d for théjﬁg'ﬁ{enaﬁhgﬁgﬁf%ﬂﬁéﬂél?gﬁﬁf%'e the video data in the tenporary
otra

buffer into the i JiR Orp‘fr edet erm ned val ue when

recei ving thepegfoime ifesol®r coritfalr RIGWEAd N fidtBe t GRPBIAGE Th@BhERN P!
portion, and returnjng the frame droppin threshold to the predeterm ned
val ue wh@RGBtNIPEWNGINGG tonstarettheevideoetialer in ithe demparany brtdes infe the

X WIET - . ; ; ; " od e,
and 18 wReRSTRR BLAACbATE preudefhia AR MitndBRaNY PRl atbdiry
“buf f er i inforraatiper fromethettransimiasien doofrpl portivhr esd edtdring thofrbee dropbing

threshol d contr.o erfaor fra roppi ng control of not storing the

vi deo daﬂ?{e?ﬁo'gh_{éj t”égrp%egfa&smlﬁ”ﬁég‘ia?q%t”gh@hé’qtr'Eﬁ?@fﬁ"&%!tﬁﬁ B dee Of HEOTI so
sets a qyfBihaRH Wb ithe Shdsmidsidh QOR{rélr Pgﬁio‘ﬂlug{‘td gﬁédé?terrﬁﬁ'lge. ébﬁ.ﬂaﬁﬂﬂ'an a
quanti zation step size used to code the video 20 franme stored in the

t enpor arpesod oétimenandends the quanti zation step size to the .coding

port il? n. when the amount of information of the video data in the temporary buffer is

larger than the frame dropping threshold controlled in the threshold control,

: 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



As stated above, according to the sixth aspect, the frame dropping control
is nmade with a lowered frame dropping threshold until the conmunifafj\orpiis
condition settles into a good condition. This allows frame dropping
control to be performed 25 with the comrunication condition taken into
account. According to a seventh aspectpgin the sixth aspect, the

transm ssion control portion, further, calculates an average throughput in
a predeterm ned constant period of tinme and sends the average throughput

to the f;:éﬂ‘ﬁiss@ﬂil@ﬂpid?qlrﬁémi et Adta§eMrcRlghpat taletlatNth e trAesrhicaion
dr oppi ng/ quanti zati on control portion, further, calculates a maxi num anount

of the i APBIr@ERQrEGNt@hsmittable in a maxi num pernissible delay tine on

basi " ! . _ : Sy ; q
the aver age t AratanBurTeuP R SR EoRR L I ESh BT RBh FERhEFIreD, “ane
uses t hedeosping dreshatdxi num anount of the infornmation as the frane

droppi ng threshold. 5 As state_ above, according to the seventh aspect, the
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t he average throughput a ed "anount of i nfornmation I's used as
a t hr eshpfatidtemided enaxiniumy pennéssitde ddbey timdeand tieraveragehthrowghpot amgd

buffer ig to be. dr ed o of, Thi,s ip allagws fr r in ont r ol
Cor t 65 polt (g RUUAEHCEEBHAL T CHoraRRtEEnt s6H. 55 A COTRANAN or APtergAY
aspect, Whetthét #RVEIEES AFREGH thERridRER bIFGPR! t&b@%ﬁ:ﬁé&hdr%t?oghfso'

portion, further, calculates an average “delay tine on asis of an
aver age aliowusfrapie dipppineoniral ¢oimespondingda tied comenuwiicationf canditiont.r ansmi t t ed

cal cul ated avAPEo e, o el  AS R AingeaYeans dsolEt e « FARe Ac
ment i onedrepivg/quastitidnnebritivf peHibH, furdseie ehicuRile R ¥Ar ABLage Halayt i@ dns
calculated fromthe average anount of generated information of "the video
frame ttbasistefan avaragensmennt péthe geperateddnigrpation oh ke yigea Fadeghput
Zlngot ESI grglpgl?ﬁe’rg%bt in% cORARBL Ay of A8 SMa th8 A Bradh iSughistagfy del ay time is
15 uses the calculated average delay time as the maximum permissible delay
time..

. As mentioned above, according the eighth aspect, an average delay time is
calculated from the average amount of generated information of the video frame
transmitted in a constant period of time and the average throughput, and the

20 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
moving video characteristics and communication condition.
A ninth aspect of the present invention is directed to a video coding device
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;




and then the cal cul ated anount of the information is used as the threshold
for frame dropping control. This allows frane droppi ng control TR,
corresponding to the noving video characteristics and connunicaffénhgw 2005
condition. A ninth aspect of the present invention is directed to a video
coding device 25 in which operating ppjnts is predeterm ned as a bal ance
between tinewi se distortion due to frame dropping according to a coding
rate, which is arate of franes transmttable per unit tinme, and spaci al

di stortion dua tediag qe@mibhzali @tling @Re Wtae @b fopmcd in tiRd aidsdTmgstS| on
coding a nmoving picture and transmtting the coded video data through a
comuni cBETI®R: ine with a low bit rate. According to 30 the present
invention, th | Qi €81 : Vi i t ' or
formng a vi da eSO Sfieh £ g leigRo gfi bR b ooB i Sclfh?
frame; - 4 NO§ 3088tizalibn eontvoli portiper forodetarmigingi agqtidnetizatidaostepasizef or ned
I n the video iqﬁﬁ ortion; a transmission buffer for storing the video
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dat a Tod&RITPHPR n&&apwnﬁﬁvwm@ gansnendat i on control portion for
det erm ni ng a50y4aRLkERdP R @b&ﬁm %FQFa{n%ﬁﬂQiﬂg' e THISS "HHA! Rt thgh
conditions; and a transm ssion control portion fofF transmtting the video
data i n trhesmissiorsbiiffer atra bertdietramsmissien taten transni ssion rate; wherein

t he quanti zation control rtjion cal cul ates an average throyghput in the
constant  per i YaeatindhauaRBatioR oantiol Bofioh echiAeral aveoB darudsput e
cal cul at gk ayvdtasiepdrivdositiRegt  and the anmount of generated information per

one frame resulting fromcoding in the coding portion, determ nes a
quanfl? zat i on selsplades ghensedinguratabore biagisvokihetaloulaied averagse throeghput

step’ st 2R dnadf GogeEIEf e B ol bl the e B kofll 2 (o
code Onethédﬁﬁn?lp@ﬂﬁ)rwhen the renmmining amount of data in the transm ssion

buffer falls below a certain threshold.  As nentioned above, according to
the ninth aspégterminesod ngartization eiepc $ize snosksishijable 4V eYiawe of hvisughput

over a cpsidits Bt aSbriiing & héBaiciated coding rate and sends the quantization

15 - step size to the coding portion, and

sends the coding portion a notice fo code one video frame when the
remaining amount.of data in the transmission buffer falls below a certain threshold.
As mentioned above, according to the ninth aspect, a coding rate is
calculated using an average throughput over a constant period of time and a
20 quantization step size for the next frame is determined using that coding rate. This
allows quantization control corresponding to the communication condition.
According to a tenth aspect, in the ninth aspect, the video coding device
further includes,
a temporary buffer disposed beitween 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 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,
30 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



20 quantization step size for the next frame is determ ned using that
coding rate. This allows quantization control corresponding to t-hé NGy 2005
comuni cation condition. According to a tenth aspect, in the ninth aspect,
the video coding device further includes, a tenmporary buffer disposed
between the coding portion and the 2554ransnmi ssion buffer for tenporarily
storing the video data of the video frane coded in the coding portion, and
a frame dropping/quantization control portion for determ ning whether to

store theeydemelaing the tHderdgimprcaghpbt idagdulatBl oint fife [quRREPAIRH @Bnfuf f er
and determning a quantization step size for a video franme coded next, 30
wher ei n PREIG. @RE dr oppi ngf quanti zation control portion, calcul ates the

amount of infaqr ' | & ' ' rm.Ssi | me on
fhe basi s of SenoonSterie ARG Bt B xRS PSF s SRR 1T e
and the auéfengto tthe dtapmissicrlbuifentfetiel ambist GliAfirhzabhf theVided frapry ti on,
and perforns franme dropping control not to store the video data in the

t enpof ar ylorgds iy thenttempesary, dndfier sis Jarassr tlaan i they mmawriud  Brioimationmt i on

amount of o AP i g pRREubT oblsh B BRR T o sl o Tl R T e

and set s sizegwitintai [2eger quastizgptiorsstep sizd tham & gugatizationndtep aideomsest pcadeze
than a quantization step si.ze used to code_ the video frane stored in the
tonpor ar §i et s sEled if Hud deRmoras bersah Sebs dhe GiuanbealRl step
portion. g tdShERBHI iBRove, according to the tenth aspect, the anount
of information transmttable in the maxi num perm ssible delay time is
cal cubat ed fr dw nértignesdetbavei ractongding mion ther dentbi bspede| the Bmmurndf t he

average, AR honBRte S B2 50 AP AES BB e PO
i's to be tife ppgdsterhinedt makithiom LferdlisavRe délayaindé PRl the S§Rthg8lthroughput
correspondi ng to the conmunication conditionh. According to an el eventh
aspect, ahdithe e¢alenlatagspaount ofdnformation duusgd aseqitbeeshold fasrdetaenining, a
tenpor.ar Y, uhd fh el RIBB S EmBEh BR tdrfiSora R inlfe P % §d ¥ afb%pteﬂem not. This
| 15 allows frame dropping control corresponding to the communication condition.
According to an eleventh aspect, in the ninth 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

20  in the coding portion, and

a frame dropping/quantization control portion for determining whether to
store the video data in the temporary buffer info 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 caiculated 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



transm ssion buffer for tenporarily storing the video data of the video
frame coded 20 in the coding portion, and a frame droppi ng/ quant+zatinn 2005
control portion for determining whether to store the video data in the
tenporary buffer into the transm ssion buffer and determning a

quanti zation step size for a video fragpe_coded next, wherein the frane
droppi ng/ quanti zati on control portion, 25 cal cul ates an average delay tine
on the basis of an average amount of the generated information of the

vi deo fr aemesiiteatdaiin tiesl dverdges daBfyativhe pid 86tsoh (TUaiﬁﬁzatﬁﬂdstépﬁsaﬁéa&flﬂﬂ%
t hroughput cal culated in the quantization control portion, calculates the

anount oiarGﬁf gHaRtizaliantstap siaet mama;quantlmloav%tea@ézaj@qs%@tq pﬁée ﬂam thﬁ’@ basi s
f th f
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i nto thecbdmggporismon buffer if the amount of information of the video
frame stored in the tergoorar buf f Is | arger than the anount of

i nforfrati on 4ASCUEDHREA 3B0YS. AGEAT @&Hﬂ%elewenﬂbawa@“eawaw delaptingd set s
a quanti
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t enpor ar yrabefittad imd sensltant hperigdaot tipest iaod Hieepvsiage ttmomgimutpmmntj]e
portion. one ove . or.di t he eIev nt e erage
Rt oy 1 Aot & aolG Rl tarsm SIS0 P Ay aiade et B8 it gl aals on
of the vigdgothkhathe cAle@Beed bhflint bfanhe ARfrATtioRSE | RbdOhs tthEBhAdKhold $or

aver age throughput and the anmpunt of information transmttable in the
aver dgje drame dropping soalreb  Ehiscallawse rameadwpping conteolcetrrspandingateothet  of

‘the info S droppi ng control .
‘This all 8@ *fglggg&%g?%tﬁgsti%nﬁcg{h% %3?%%'8@%39&&%@%% novi ng vi deo
characteri sti egcenting ke acmmﬂlmas@tebmn Qn@m:ﬁthompe%qummmé Quantixdidnt h
aspect, in the ninth a%i)ects when the quantization control Eortlon

cal cul at €entrakpeiian gglcuiales i pyerageribraughpub e time ever waichiBe ayerages
cal cul at ?chébléul‘c’if’éd i%%‘?[ B Q%c%rgﬂgttﬁvml%u%% bArdl Wridth oSEL Y ordfiiyr s or not. 15

As state ove, accor |n aspect’, decreasing the tinme over
whi chst he avehagstates artbxbv,e rmntd:o&dlhg)\us thmmelmaaspmt OdHUreaxtlngmhle ftinssrever
dro n ntrol ckl.y respo e to a chapge in thro and.in the
congPlt i gH" e av rel;\ge té/ ob?alpme sz quanﬁzatlo control anéjgfrgme 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 longer
than the cycle of the occurrence of the burst errors allows quantization control and
20 frame dropping control to keep stable even with burst errors.
According to a thirteenth aspect, in the ninth aspect, the predetermined
constant period of time for calculating the average throughput is not less than 300
msec.
As mentioned above, according to the thirteenth aspect, the time for
25 obtaining the average of 300 msec or longer permits guantization control and
frame dropping control which do not go unstable even with occurrence of the burst
error.
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;




burst type errors occur, setting the time over which the average is
obt ai ned | onger than the cycle of the occurrence of the burst errgrﬁ o0
al l ows quantization control and 20 franme dropping control to keep“s %Bléhﬁ
even with burst errors. According to a thirteenth aspect, in the ninth
aspect, the predeterm ned constant pepgod of tine for calculating the
average throughput is not |less than 300 nsec. As nentioned above,
according to the thirteenth aspect, the time for 25 obtaining the average
of 300 nsec oml kodiggr ppriom fr codingithat videocfratmeoforamati firi ahe wideppnpat
control which do not go unstable even with occurrence of the burst error.
Accordin@oﬂgxh fourteenth aspect, a video coding device for coding and

transm tting g GBVdABsPnBHS beQoHﬂﬁstheﬁﬁqéb M%féeé?f thBRHded R 'eoé?ocfééie in

formng a video frane froma picture“signal an outputting the vi
frame; 4tiNOoodibgportian;a codi ng portion for coding the video frame fornmed in

the video i nput rti.on; a transm ssign buffer for storing.the, video, data
of thd video Prayfitizaliel coRtrol RATEBdPRECIRMIRIN @ SUaPUARAT ISR SER UM r ol
portion fiEodiager M ning a quantization step size used in coding; a

transm ssion control portion for transmtting the video data in the
t ransni ssi on Bufifamsmissian ceentsdln portioms fos dransmifting  the nvideondatar dg htied

storing rti . ' mation .threshold for 1o determ ning whether
not i on o?’%ﬁhg%'%ﬁ’“ﬁép&ﬁgsﬁaﬁqﬁéﬂﬁ%ﬂ'?s'%&a_ ’mexi mum perni ssi bl e delay tine
storing portien rictiorsttArdshgi SBMGLIOeRT forssidding @elndotidn TRreshbrh fbs a
limt of a transm ssion delay which does not cause visually unnatural

i npr d8si Ssterpiaipgiwhethenmotien shaombiest iglatae or smallhebdmat i on per one frane

Toranhord, ng AR ot bhep6al Qe RAEINS o BSBhrhRRN IR "
whi ch i s parmissitie afelay dgosnwhiet iia Binitpofsa zeanstridsion delay which does not
cause visually unnatural impression;
wherein when the amount of generated information per one frame resulting
15 -from coding in the coding portion is larger than the motion threshold, the
quantization control portion,
obtains a quantization ratio which is a ratio of a quantization step size used
fo code the video frame exceeding the motion threshold and a quantization step
size for which the amount of generated information is to be predicted,
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
quantization step size to the coding portion, and
the coding portion codes the video frame with the guantization step size
sent from the quantization control portion.
As stated above, according to the fourteenth aspect, since the ratio of the
30 quantization 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 o the quantization Step size, when



to code the video frame exceeding the notion threshold and a quantization, .
step size for which the anount of generated information is to be = NGV 2005
predi cted, 20 predicts the amount of infornmation generated when the

guanti zation step size is changed fromthe anount of generated information
of the video frame exceeding the notigg_threshold and the quantization
rati o, and determ nes a quantization step size transmttable in the maxi num
perm ssible delay tine fromthe predicted amount of generated information,

the 25 tii@madticsopnhé alifednid bige,Mwsl BRHOUBE 0T geicbhteddidfdhndtioRecam thesends
the quantization step size to the coding portion, and the coding portion

codes t h@rediged withanple calaulaioguanst theaquasiizetiep skipzeize Fapsmittahie inmthe
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predi ct tdrgeanstior obthegsjestat ed i nformation wutilizing the characteristics

that the anount of generated information of the video frame is |
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st ep si zeonstans perivdbbketime Bhd sermls themaperayes shirbLghplgl &y the mMaatization
determ ned j nst ant aneoyusly after the I|arge notion of the object. 5

Accor di né:opﬁoépq '??e%'?#h aspect, in the fourteenth aspect, the transnission

control porti f r t : il ;
predet er m ned(ﬁ:rt(rzlt'ign‘t}s#{]ézyr]]h'?t %fe i (?géldg? I’tﬁlﬁ)rgeﬁ%gﬁgei%ﬁsé ?ﬁ@%g@gggggrf{ﬁ?gﬁgh”&t to
t he daantn e coedingceertionlis farger dran thel mdtionhibrestmict thef quentizatior ¢ontrol

iy nforrratigﬁﬁgﬁr one frame resulting fromcoding io in the coding portion
is Iargelp the notion threshold, the quantization control portion,

obtains a quagbt#ifé baiudriizhfonRatRhwhichdis'aFdt & a gquak@iitionadtb e Bkl Gfedi ze
used to code the video frane exceeding the notion threshold and a

quant i zafl? 6Rd8ttBp videy Erame exggeding tee anation thiesheld anst adiuantizatien istap i s to
be D et Sitor B 6 08 YR o RLOGAM B pRORRREC ther e
of the video prediets 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 guantization ratio, and
determines a quantization step size transmittable in the maximum
permissible delay time from the predicted amount of the generated information, the
20 transmission rate, the average throughput and the maximum permissible delay
time and sends the quantization step size to the coding portion.
. § As mentioned above, according fo the fifteenth aspect, since the average
throughput is used to determine the quantization step size in the case in which the
motion of the object is large, a quantization step size corresponding to the change
25 in throughput can be determined.
According to a sixteenth aspect, in the fifteenth aspect, when the
transmission control portion calculates the average throughput, the time over
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



exceeding the notion threshold and the quantization ratio, and determ nes a

quantization step size transnmttable in the maxi mum perm ssible delfaynti mgns
fromthe predicted anmount of the generated information, the 20

transm ssion rate, the average throughput and the nmaxi num perm ssi bl e del ay

time and sends the quantization step sp@e to the coding portion. As

nment i oned above, according to the fifteenth aspect, since the average

t hroughput is used to determ ne the quanti zation step size in the case in

whi ch t h¢he miahdionoivhehe bobstetipel 8rrbRy 88curd SBHMY tEattings ik %t@hmg the
correspondi ng to the chan i n throughput can be determ ned. According

to a si xPMEIRGS Ajaest t,hann%ﬁe%ecmer tafethen ogspeence \wiethe rurst exiees allovsn
trol i t e i ich th
cvorage PRldfiiaR Sithe EantaRidt SRS B Rt Bidbile oV WiT B Rvar ¥ i o

or not. 30 AsAgtetdingbtvea asemniéarght aaspeet siint apot Hifeepect aspasty et ng
the time f%ﬁp obt ai ni ng t he qv r? e allows determnation of the
quant § zaPrefeteraipediconstand pefipd o fon catcutatisgdbp @verags thapughruh iRy
responsi Y&dtfaf 00aRes:. i N throughput, and in 4 NOV 2005 -26 the condition
where burst type errors occur, setting the tinme for obtaining the average
| onger than tWe mpotiened abbee,carrordingde thé sehentbentt aspachy settihd dhves time

det erm nati opn, of. t uanti zati step size to keep.stable even w bur st
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t hroughput is not ess than 3 nsec. As nentione ove, according to the
sevenf eethelimepdiccugence ofthenkunst aeror.f or obt ai ning the average to 300 nsec
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occur r en¢ransitting admbsinggiictare indA/dsdi ng to an ei ghteenth aspect, a video
codi ng device faor caoding and transmttin ving picture includes:

vi deo i nput p@rYifen inpyt petignrigr omine oA ng%efrng rampacRigiuge ﬁigjwélarﬁhg
?gﬁ ggét: %gm]d;ﬁnvq/ﬁ%g@g%%ﬁ%e;w a coding portion for coding the video frane
: 15 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
coding portion;
a quantization control portion for determining a quantization step size used
20 in coding;
a transmission control portion for transmitting 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 to 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,



portion; a transm ssion buffer for storing video data of the video frane....
coded in the <coding portion; a quantization control portion for ™ L NG? 2605
determ ning a quantization step size used 20 in coding; a transm ssion
control portion for transmtting the video data in the transm ssion buffer
at a certain transmssion rate; a notign.threshold storing portion for
storing a notion threshold for determ ning whether notion of an object is

| arge or small; and 25 an ideal curve storing portion for storing an ideal

curve with prebtdies & quethtizatier edtionghiebi intesratiosdf & guanstiiation step swealisad sual
properties aa a% bal, nc? between tinmew se distortion due to frapme dropping
accor di ngo £8cg E%dfﬂq%) rgme fKeeading the mation Bresholdwnc: a svantization steper

unit tinmg; ' | r A« t: ' elpM p size; 30

wher ei nn?@?ﬁgﬁgﬁuﬁlf égPé%@néefrg%{ﬁgﬁalsﬁf@?@?%%@ﬁh@aﬁéﬁ’e resulting from
codi ng i n t hepeatictsgtheoatnioant iof infarrgetion lyenctdted nwitérothé yuestizdtibn step
quantization. contro ortjon, - v 2005 -27_obtains uanti zation

rati o’ whitlf ISs Cﬁaﬁ’%ﬁc’ 5'%6‘? theqqlﬁﬂ't"i’tzg? gGReEted 'Efoi@aﬁ%o‘)fa#% YEige Trameyi deo
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whi ch the armun? ﬁﬁn&ﬂéﬁgﬁggées@bﬁ orﬁ]atlon@%“tagtr ti@’predi cted, predicts the
amount of i nf eégleutaten theneording dateh drone Hbeqpeadictedt aroaust ep thé generaiesl

changed 4 nt, of generated information of the video frane

exceedi né{fgﬁé% %W%F@Eﬂﬁﬁ&'%@‘?‘w& uantization ratio, calculates the
coding rate fgetmriMedreduaheLhiRADSRD Sizet RDsEVIREBIET vieW Wikl ¢iduand t he
transm ssion rate, and determ nes a quanti zation step size nost suitable in

vi ewl18f PRepsfties diom|thepedlpulatac sodingnTathcand|the idealdcuyei and ragngsaihe t he
ii deal cur : | ' S size to the coding portion,
and the g‘g%pﬁ%ﬂggﬁlgéﬁ‘%ﬁgéﬁgﬁﬁélr@%ﬁﬁgﬁéﬁ with the quantization step
size sent fr e cthdingupottionatddes thentideb Pamki whh the Qimdtiedtiohevey size

aceording hPbm hg qlantsation comial portion.© | e fourteenth
As stated above, according to the eighteenth aspect, like the fourteenth
15 aspect, the amount of generated information can be predicted with simple
calculation and a quantization step size most suitable in view of visual properties
can be determined from the ideal curve and the predicted amount of the generated
- information instantaneously after the large motion of the object.
According to a nineteenth aspect, in the eighteenth aspect, the transmission
20 control portion, further, calculates an average 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 quantization ratio,



15 aspect, the ampbunt of generated information can be predicted with sinple
cal culation and a quanti zation step size nost suitable in view of MWF'?GG
properties can be determned fromthe ideal curve and the predicted anoun
of the generated information instantaneously after the |arge notion of the
obj ect. According to a nineteenth aspegg,. in the eighteenth aspect, the
transm ssion 20 control portion, further, calcul ates an average throughput
in a predetermined constant period of time and sends the average

t hr oughput t ochlvelajesirthe zeddiog rateo itonl thepoptdditted asdouhie of tthe germratedof
gener at ed infor,mat%on Rer,or_le frame rgsulti ng from COdjﬁ?{? I n the coding
porti on FHOITBRURN the FiRNEMISSIRY 23R andrtberyedade theowahmt ion 25 control
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step size use to code the video frane exceedi ng the notion threshold and
a quant i paepestiestfepn thiezealchlaterinoodingofatgeasdt dheddealf ounvet aod femdswiiech i s

to be_predicte predi cts the ampunt aof information generated when the
quant?zafqpﬁﬂﬂﬁc{@ﬁ StgesgethtP'@ C@HD *Pfom t he anbunt of generated

i nformation ofagt@nibiePabbRccBIFSEH Mk hinetdEh %@gé&! §§1E8'tﬁ? r%greﬁd%g

quantization ratio, 4 NOV 2005 -28 cal culates the coding rate i
pr edi ct ethrengbpit and tine idpal auave are iusedrtoadéterminehthet quantiriation step size and

t he aver thro nd. .def.ermnes, a quantizati o tep si.ze.nos

sui t abt e AT R HEREY by R SoEt SamdRedng viAM, i sClpBb el léRigR Blape. and
the i deakizeutareb@adterfinetsd takihg thethigezstthe thidugRpst inl accduhe codi ng
portion. As nentioned above, according to the nineteenth aspect, since the

averdBe throfgRRIHINGH® Enéwedlisth aspee. dnethes dineteetty @speal when the
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visual ly nost suitable q Ion step  sizZe érmned taking the

change ofwhidtethchanaargbeid obtairediscauiable d¢coddingridiwigether a buvstedricetdecaspect ,
in the nineteenth aspect, when the transm ssion control portion calcul ates
the aver 8% hroughput, the tine over which the average is obtained is

R e o L S
15 obtaining the average allows the determination of the quantization step size when
the motion of the object is large to quickly respond to the change in throughput,
and in the condition where burst type errors occur, setting the time over which the
average is obtained longer than the cycle of the occurrence of the burst errors
aliows the determination of the quantization step size to keep stable even with
20  burst errors.

According to a twenty-first aspect, in the nineteenth aspect, the
predetermined constant period of time for calculating the average throughput is not
less than 300 msec.

As mentioned above, 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,




15 obtaining the average allows the determ nation of the quantization step
size when the notion of the object is large to quickly respond +d, e 2005
change in throughput, and in the condition where burst type errors occur,
setting the time over which the average is obtained |onger than the cycle
of the occurrence of the burst errors.2qll ows the determ nation of the
quanti zation step size to keep stable even with 20 burst errors. According
to a twenty-first aspect, in the nineteenth aspect, the predeterm ned
const ant peri edheoéinttheevides readiving alevigg thleulatey agertdrrrategbptiie rezeiveld | ess
t han 300 ec. As%gfgt'oneﬁi bove, according to the twenty-first aspect,
the timeVidse 98§ ith?rﬁj‘“% g\ iraigEats exegedsmeetertrin| trdsbpIdy dratisryts
determ n%hi&%r@igr%!%?ﬁﬁﬁbﬁ’b ditcEfevitgeyfLr the case in which the notion
of the object is large I C 80 ot go  unstable even with occurrence of a
burst error. the vdebyosiogpteVics peiudas, t he present invention is directed to

a video transni.ssiaqn system i ich a vigdeo,codi devi.ce for coding and
Fransii tt1 ng. 3 Viggo ABRitgomP. for dotitot Vs ragteOmhg RIEUFE SN 5h1 v ng
certain @nqﬁm?ﬂ@\pigeolf@ﬁ@ ved video data are connected so that they can

communi cate, -4 NOV 2005 -29 wherein the video receiving device cal cul ates

an error rateaofoding pedienvisd cadingdheavideanfiaine fareedalic dhatédeerinput r at e
exceeds % glﬁ{tai n threshold, transmts an error signal to the video coding
devi ce, RF9he video codi ng device includes, 5 a video input portion for

form ng a vi dadrdrisnifgsibnduffer lﬂir@t@ﬁﬁ%ﬂi@ﬂﬁbo@@@b c@&é@ﬁi%b%dﬁd@ﬁpdﬁtiéﬁp
frame, a coding portion for coding the video frame fornmed in the video

i nputl® portioR, 'ANEAUSKARN sePREFPbopFtigN ek tEansmMikino: e vvideo datea iRothed in
.t he codi ﬂ%ngﬂﬁeﬁd‘ri]&?b%nfféroataa Eéﬁ‘é’iﬁrfha?%ip‘ﬂgsifiﬁ%{em portion for transmtting the
n the urter a

vi deo data | ransm ssi on a certain transmssion rate, a
first quantizatifivst cprantiabtigor tortrolf gortiten efor dieteriningsta substalduitable
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-.codes with  an error correction coding portion for adding error correcting codes with
15 differént error correcting capabilities to the video data coded in the coding portion,
and
a second quantization control portion for determining a quantization step
size corresponding to communication conditions and controlling the error
correction coding portion according to the error signal,
20 wherein the second quantization control portion,
when receiving the error signal from the video receiving device, sets a
quantization step size with a larger quantization step size than a quantization step
size corresponding to the quantization step size determined in the first quantization
control portion and sends the quantization step size to the coding portion and
25  outputs a selection signal instructing the error correction coding portion to add an
error correcting code with a high error correcting capability, and
if not receiving the notice of the error signal in a predetermined constant
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,




15 different error correcting capabilities to the video data coded in the
coding portion, and a second quantization control portion for detleffithi?figh
a quantization step size corresponding to conmunication conditions and
controlling the error correction coding portion according to the error
signal, 20 wherein the second quanti zagyon control portion, when receiving
the error signal fromthe video receiving device, sets a quantization step
size with a |arger quantization step size than a quantization step size
cor r espondi ngthe coimggpaibihzaddesnthet eidesi zamdeligh thaafidantizitien kies kize

guanti zati on. caoptrol rtion and sends the quantization step size to the
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error correcting code W'th a ["ow error correcting capability in spite of a

bad dﬁ)m’rﬂﬂmtmriloqitlortmnﬁiti(bmn. Accordi ngly, coding control can be made in

corr eSpondenCﬁc\c’:MoH?ngt; ?oe 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 to 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,



15 communi cation condition. According to a twenty-third aspect, in the
twenty-second aspect, the video receiving device calcul ates an average gé
the error rate calculated in a predeterm ned constant period of = thi i VaRtEd
if the calcul ated average error rate exceeds a certain threshold, sends
the error signal to the video coding deyice. 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

pr edet er m nedwhireis hied rarrie dioppIeidtisnt2atien centrsl girdbnt o the video coding
device so that the codi n\%@control unaffected by tenporary good/ bad
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predet erm ned val ue when receiving the error signal 5 fromthe video
r eceil&i ngedennsg amendropping ewittral eoélo Sisge ithe videoafata iirether teonparagnbuifferi n a
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threshold controlled in the threshold control, 1o perfornms frane dropping

control AEred in fetemperary bytfer aad sendsithe auaniisation siepr sise 1o He codiag
transm s?'bmanbuffer, and al so sets a quantization step size with a |arger
quanti zation Step size than a quantization step size used to code the video
frames storedAisnstated t alnpar, aagcdrdidgertoatit temds/-fonethquaptelz asinon faep si ze

to the Cg%p?gng control is performed with a decreased frame dropping threshold until the
communication condition settles into a good condition, the frame dropping control
can be made taking the communication condition into consideration.
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,




portion. 15 As stated above, according to the twenty-fourth aspect, since
franme dropping control is performed with a decreased frame droppitng(y 2005
threshold until the conmunication condition settles into a good condition,
the frame dropping control can be made taking the comunication condition
into consideration. A twenty-fifth aspget of the present invention is
directed to a video 20 transm ssion systemin which a video codi ng device
for coding and transmitting a noving picture and a video receiving device
for applying gefirai muRhIERR NEoritl HBARINY 8r VHERAIAAG 8 tncANRARAIGE SO
that they can communicate, wherein the video receiving device cal cul ates an
error rafleanization stew sizeda viaw atbolaienredusihilityed mationt aned wideerquelitye to t he
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video input portion, 30 a transm ssion buffer for storing the video data

coded® i naPfle codi ng portion, a transm ssion control portion for
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portion erRAiRg pertigrrecerdingdo deegolfats. different error correcting
capabilities {peldig td 95@0@&?3%%%%@&&@?86@%”9 portion, 5 and a second
or de

quantization control portion termning a quantization step size
cor r égpondi ngift thec @emanniatat feseiveshdionn othe  aitdoc oetaivhyi dgvicbeexceeds a
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step size with a |arger quantjization step size than a quantization step
si ze cor AetgsawnRh the firslequpntization coptiokpertiopiang sends the quantization step

size to the coding portion, and outputs a selection signal instructing the error

15 correction coding portion to add the error correcting code with a high error
correcting capability, and

if the error rate does not exceed the threshold in a predetermined constant
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

20 instructing the error correction coding portion to add the error correcting code with
a low error correcting capability,

the coding portion codes the video frame 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 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.




determned in the first quantization control portion and sends the

quanti zation step size to the coding portion, and outputs a sel ectéoV 200
signal instructing the error 15 correction coding portion to add the error
correcting code with a high error correcting capability, and if the error
rate does not exceed the threshold in_gzpredeterm ned constant period of
time, sends the quantization step size determned in the first quantization
control portion unchanged to the coding portion and outputs a sel ection

signal 20 instAagotding tbhe twengrsigitr 4654dtom rdtientpdiithi aspdce, ardsédshder ror
correcting code with a low error correcting capability, the coding portion
codes t h&banHgatian eemiraliPoRiAme quanti zation step size sent fromthe second

guanti zation f | a r r 'y di par..i adds
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quantization control portion, calculates an"average of the errof rate
r eceilfed ¢ pdehthe erpr geecing code yithdgehighecdrrecting cagebiifiriandd const ant
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quanti zation step size determned in the first quantization control
portion &Y¥@nteafien weatrgliparionmtynghanged & Abet eoding pediong angdopuipyis #hd
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i f the awcerregéngcode withta icweronobrrestiragcapdidlityhr eshol d in a predeterm ned
| As stated above, according to the twenty-sixth.aspect, an average of the
error rate from the video receiving device is calculated -in the video coding device
and. it is determined whether the communication condition is good or bad on the:
basis of the calculated average error rate. The coding is performed with an
20 increased quantization step size until the communication condition settles into
good 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.
According to a twenty-seventh aspect, in the twenty-sixth aspect, the video
25  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
a frame dropping/quantization controf 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,



constant period of tine, sends the quantization step size deternﬂﬂQngg pane
first quantization control portion unchanged to the codi ng portion and
outputs a selection signal instructing the error correction coding portion
to add the error 15 correcting code with a |low error correcting
~capability. As stated above, accordingio the twenty-sixth. aspect, an
average of the error rate fromthe video receiving device is calculated in
the video coding device and it is determ ned whether the communi cation

condition is gerdrms theskhond tdmtrdbash sowérinden Griree!| @opBirgy efiregRoler fer
rate. The coding is performed with an 20 i ncreased quantization step size
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dropping threshold for determ ning whether to store the video data in the
t enpad ar yidegf data imthe tereporary tuifiessisdargarfthan theofrasepdeafping thresbolal ue

when t he . ehr o l.at ed, in_the second .quantizatian.caontrol
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does not exceed the threshold in a predeterm ned constant period of tineg,
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t enpor ar fercinto the transm ssion buffer if the anmount of information
of the %éggtr/l'ibcfg%méggta in the tenporary buffer is larger than the frane

- dropps ng t hr edisoinéntioned above, according to the twenty-seventh aspect, an average

~of the error rate from the video receiving device is calculated and it is determined
whether the communication condition is good or bad on the basis of the calculated
average error rate. Then coding control is performed with a decreased frame
dropping threshold until the communication condition settles into good condition,
20 which permits coding control to be done with the communication condition taken
| into account.
(o 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 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,
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



controlled in the threshold control and al so sets a quantization gtgﬂ‘@i%@ 5
with a larger quantization step size than a quantization step size g % 8
code the video franme stored in the tenporary buffer and sends the

guanti zation step size to the coding portion. 15 As nentioned above,
according to the twenty-seventh aspectssan average of the error rate from
the video receiving device is calculated and it is determ ned whether the
comuni cation condition is good or bad on the basis of the cal cul ated

aver age @ahemidsidrebuff@efioosipRaiatenhinet valud @heartAB Gridrt latralepiRiepes frame
dropping threshold until the comunication condition settles into good
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- communication condition into consideration.
A twenty-ninth aspect of the present invention relates to 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
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,



| o tenporary buffer and sends the quantization step size to the coding
portion. As nmentioned above, according to the twenty-eighth aspect,  the -
condition of the comunication is determned in the video coding™d Jﬁ%%iwﬁﬁ
the basis of the error rate fromthe video receiving device, and franme
dropping control is performed wth a ggcreased franme dropping threshold
until the comuni cation condition 15 settles into a good condition, which
permts coding control taking the comunication condition into

consi der ati ona Airsteqiantizhfibh soMest pRitidrhefopr eeritiniRyeat imdstr uabBR to a
video -transm ssion systemin which a video coding device for coding and
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average &For rate to the video coding device, 25 the video coding device
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for storing the video data coded.in the coding portion, a transm ssion
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step size corresponding to comrunication conditions and controlling the

error cOUPBHZStON st sizepeeterarined doribenfirst uandizatien epwtief rgrtiomtand
sends the quantization step size to the coding portion and outputs a selection

15 signal instructing the error correction coding portion to add the error correcting
code with a high error correcting capability, and

when the average error rate does not exceed the threshold in a
predetermined constant period of time, sends the quantization step size
determined in the first quantization control portion unchanged to the coding portion

20 and outputs a selection signal instructing the error correction coding portion to add
the error correcting code with a low error correcting capability,
_ the coding portion codes the video frame 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 fo 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.



wherein the second quantization control portion, 10 when the average error
rate received fromthe video receiving device exceeds a predetermhuedty 2065
threshol d, sets a quantization step size with a larger quantization step
size than a quantization step size corresponding to the quantization step
size determined in the first quantizatgpn control portion and sends the
quanti zation step size to the coding portion and outputs a selection 15
signal instructing the error correction coding portion to add the error

correcting codeoritd t® althBiclr dgpect Ohrinetiveat,CRRaPhspE, thenvidubeadinie
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t he sel ection signal ata coded in the Co rtion.
st at e abetwe thecwidéondataoirt like ttemtorarnyi bufiemdfecthe randmissibrobuffee and

ication.condition. is d ined on. the basi f th or
ate 11 oQe DR e lieaon SISRBFR R & MiAeO AR GOHed Bt or o i th an

| nor eased. qUaRlHGSIAE frabAeBrapoifybhiizdbR CARBIBLARN on_ condition settles

I nto good condition, and the ing is performed wth an error

corréeting coderema tirgshald r contralr ok dowering cadedonei dyppping dhrasbold tfer

.coding c . unaf ted by, t rary c nication condition. 4 2005
57 AccolidiBioHBWbREF tor hecig e Ydee” BRE TRk BhneARALHERT miEnl%): Geo
codi ng devisatsdion thdferi fiéiudepredité @RS NaludUiheh 1Hes Besedebefrveqatd he
codi ng portioon and the  transm ssion buffer for tenporarily storing the

~video dafecaiyed fiem/ieewdep dneeivingedevies prceets @ puedetepoineddahreshold, 21id ane
OB ORI T, BnEe U AlnATER A b §7 STENSBBRP P phenshel 11
15 average 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 untii the
communication condition setfles 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



determ ning a quantization step size for a video frane coded nexqumggveﬁ%g
the frane droppi ng/ quantization control portion, 10 perforns threshol e
control of lowering a frane dropping threshold for determ ning whether to
store the video data in the tenporary buffer into the transm ssion buffer
froma predeterm ned val ue when the avggage error rate received fromthe
vi deo receiving device exceeds a predeterm ned threshold, and returning
the frame dropping threshold to the predeterm ned val ue when the is average

error ransoviegictate exdegdridde redsigmoticvice far RpeRaiE cattard prsvRsEiRY! to
period of tinme, and perforns franme dropping control of not storing the
vi deo daf@cqived Mideowatd gre FompuieatablytGonngstad ansni ssi on buffer if the

anount of inf | ‘ I)i i e rger
Chan the 1 anrmehtfiedidececdilE BRI ool il bRBRIARE BhHePtodeiad )
and al so vkstosdstaqunanrarrsahitoan step sijnaktoihievideo cedingrdeyivanif theatalouatidep
size than a antization step,siz sed to code the video franme stored in

e
t he ténp@lr"é’rrga RIS Rk g"r?ﬁ'%mauﬁ'ﬂ@i zation step size to the coding
portion. As %yggg%@w%wgﬁmﬁgéy to the thirtieth aspect, the video

coding 25 device determ'nhes ether the comrunication condition is good or
deteri orat ed @nvidehenpuatlspertioh fiondommiagaa eridea frameafrent aopictune sigrdd and

recei vi n% gqe j.ce ana Egl_rforms frame dropping control with a decreased
frame dr &Y IMYASPFAMEi | the communication condition settles into a

good condi ti on, colinghperioh fdr E6ARE the CBbNFafrRNfred! Mfthe cyigdo Bput
tenporary comuni cation condition. 30 Athirty-first aspect of the present

i nverdPi oPOr#N.nt ended for a video transm ssion systemin which a video

and aui deo. r EcansTISSRE Rier ARG e BaBa HaB Hofed I ek PhE Ve
video data are ¢emsmission abbntrslopogiinedor iR@isthittiighah# i dideor dagi ihnthedevi ce

cal cul at es an_er_rog &ate of the received video data and transmts an error
si gnal * t FaNRRISFIRRBUtRLRtR cadaindEansmissendalesul ated s error rate exceeds a
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15 -transmission buffer for temporarily storing the video data of the video frame coded
in the coding portion,

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 for a video frame coded next, and

- 20 an error correction coding portion for adding error correcting codes with
different error correcting capabilities to the video data in the temporary buffer and
L storing the data in the transmission buffer,

wherein the frame dropping/quantization control portion,
performs threshold control of lowering a frame dropping threshold for
25  determining whether to store the video data in the temporary buffer into the
transmission buffer from a predetermined value when receiving the error signal,
and outputs a selection signal instructing the error correction coding portion to add

an error correcting code with a high error correcting capability,

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



outputting the video franme, a coding portion for coding the video ér%ﬁg 2003
formed in the video input 1o portion, a transm ssion buffer for storing
the video data coded in the coding portion, a transm ssion control portion
for transmtting the video data in the transm ssion buffer at a certain
transm ssion rate, a tenporary buffer_gdpsposed between the coding portion
and the 15 transm ssion buffer for tenporarily storing the video data of
the video frame coded in the coding portion, a frame droppi ng/ quanti zation

control porrection todinggicetion i add whedrh@Tcdrectiny @b8eiwlthoa 1I0ve efroRBSITESHEPN
buffer the video data in the tenporary buffer and determning a
quant i zatc@BAPEeENdi ze for a video frame coded next, and 20 an error

correction codgj et : ' r.ect Wt h L f erent
correct ] on codeRRrRREd e K ehforiate AT AEL KRS RARSMh HnePhd o ont
storing }vid@odazhta indhe Ihanpomly musfer ifrthélafrfﬁm][nt oﬁﬁtﬁbﬁhati?]mlef theavideo ldatr-%i in

dr oppi ng/ guanti zati gn_contro rtion, perfornms thresho control .o
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t he vide i il Sk 1SS Ler froma
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sel ect i ostap gizalthanst quantizatjon Ister sizer useal foecideothecwiden drapue stoved frotheld  an

error correcting,code w,th i gh error. correcti apahi lity, performs
Chr eshol &EBBRIAIBIEUIFT PEY SPRRR QYT HUSFIHHER R SO e conpopdrtiofand 30
predet er m ned tNalewdrichrréetion @68ing PEriBAtdAdR Bk drigr &Irfétiting! @R inbiftated
predeterm ned constant period of time, and outputs a selection signal

i nst ridct ibygheselastipn signativtimovideo 3iata soded in the eastinggogiont i on to add an
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in 5 the tenporary buffer is |larger than the franme dropping threshold
cont r ol | &@MAURIGELIQM cRBAYPA sedins Bifo argrad senditer, thedtame idrapping condpl si ze
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15 According to a thirty-second aspect, in the thirty-first 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 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 ertror 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,



tenporary buffer and sends the quantization step size to the codiﬁgi NOV 2005
portion, and the error correction coding portion adds the error correcting
code indicated 1o by the selection signal to the video data coded in the
codi ng portion. As state above, according to the thirty-first aspect, since
frame dropping control is performed wgh a decreased frame dropping
threshold until the conmunication condition settles into a good condition,
the frame dropping control can be made taking the comunication condition

i nto consi der at t6ding 1forfiea ofodli citing thet Mited YiraReoRImRSIPRE the iVidéd8nput
thirty-first aspect, the video receiving device cal culates an average of
the erroPOf®Ne calculated in a predeternined constant period of tine and

if th | cul : . ' . d
the error sf gRainegoniaA Guieb R sifio uEio8s dal I BB tieder i ng
to the thirtyaséansmissigrectonttdiepuitideo for2 Arargetitmgnthelevides datiac i athes an

average of the error_rate and if the average error rate exceeds a
pr edet er FPRBISSHIRLRUIERTAL 9 cedfaiR d@nsMigsiparats; gnal to the video coding

device so that t ' oqu%'n : Lge r - pi cont r ol
unaf f ect ed bytat é?r@gpgﬁ goo }’bg' ?é%ﬁu%%gg?%n{r%ogadéqlﬁ%ﬁpgﬁ%m%y?‘m rd
aspect r thasesssian buffédieo témposarilys sfovingthie tvided datatufdhe aidecdizgamemdeadi ng

devi ce fort codipg and. transmtting a noving picture and a video receiving
devi ce 8l hgp?gc{}]nﬁg]ao ©f% ai n processing to received video data are

conmuni cat abl g frgﬁ@nerdp%c]g/abgﬁtezaﬁohh@omkg%rﬁSﬁerjbvi ARMingewhki! (@t es. an

error rate of the received video data and transmts the error rate to the
vi ded? coglaig thevvideo data B therdenipdearycbufferyirdevtheetransmissisy baiffer dwd i nput

;portion f 1] i frame_froma picgture signal and_ outputting the
W tteo ' SBlertiif 3 fnbiz8h SaEes R FeBaitares e R REey deb 1 ans
formed in theani gigor banabtiorp@bair@nPprtrornafaﬁr@@cﬁh@rermﬁ EGfedtPig 66&8d REGtHt he

vi deo data coded in the coding portion transm ssion control portion for

transmi t OifRGERIRITYN crIBeGigcanabilities tg the yidaa datedn thartemposarybuftartasicn

transm S%&o?f?lgrt%%'até“ir{ﬁ"n@)t%n?ér}{isg%fbﬁfffeﬂ“ sposed between the coding portion
and the ’ '

15 - wherein 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




transm ssion buffer for tenporarily storing the video data of the ?Viéd@@g{ 005
frame coded in the coding portion, a frane droppi ng/ quanti zation control
portion for determ ning whether to |o store the video data in the

tenporary buffer into the transm ssion buffer and determning a

quanti zation step size for a video frakt-coded next, and an error

correction coding portion for adding error correcting codes with different

error co%recti{ggé:?ﬁ) bilities to the video data in the tenporary buffer and
storing IREISICREG H) i IRPRARNY S4iffsh apdryands the qumitizption ster piERo the

dr oppi NngLg4RRtdFREA Yhcontrol portion, perforns threshold control of
| owering a I?\gzgme cﬁr’op&cng threshold for determ ning whether to store into

t he transm sstlenetraf terrettivn vodiag pdatien adds ke cremuorrecting ebilenndicateda
pr edet er Eiyned v {h error rate exceeds a , predeterm ned threshold,

| wh . .
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portion to addstdigteCiidfie, ‘é%r?rgﬁ‘ﬁd féﬂth%%ﬁp)ﬂh‘hja ésrﬂ@r?gﬁpﬁéﬁ 0 c&cﬂﬁ%ﬁ Aellcag

capability, perforns thresho cont rol retur rane oppl ng
t hr eshol detesmings whethee the cometlinicdtion cdnditidrhis goodddetedormtetben thebasisceed

t he pred rm_ne hteshald ipn a predeterm ned copstant period of time,
and out pl 14 08 el BRTHING viher dteliing clavins. e Barer SRS EPBHOLISaT ng
portion perfeffled Wit BEcABACAME doPPhgMirsRoliOUMAT the! c&RhTRGidtis
capability, and perfornms frame dropping control of not storing the video

dat a i n fheditioeseles: ptagpedcondition; waich paemits aore difbing controldakingunt  of
I nf or mat | A LN enporary buffer is larger than the
e ’tl@c&%n{tﬁ?cat%hldcgﬂgg%%aintor %H&’g’&&

frame” dropping resno con in the threshold control and al so

'sets a quant i Aatoming ttepa sthirey-fuiutrin as;ﬁé@tr Qﬁrth@U&ﬂNt'ct}'\\//llﬁfd QiypebEpthel ¥Ridohan a
guanti zati on stee, size used to code the video 4 2005 -41 frame stored
in the t@?@aea% 581 furthesninclidess anh aveiaas: 7wy miescalgulgiing pertioRe forcodi ng

portion, ; ' | ' a rrar cting
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codi ng pboni the. vided\secriving debizedn agmedetirmindédcomstantvertod oftimg, aspect, the
vi deg_codi ng g&vi ce hdﬁ't er m nes.V\A)et hetr %_he COo nication condition is
goodAdet er i or WEFBANE Hangdiapping/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

transmission buffer from a predetermined value when the average error rate

exceeds a predetermined threshold, and outputs a selection signal instructing the

- 20 error correction coding portion to add an error correcting code with a high error

correcting capability,

performs threshold control of returning the frame dropping threshold to the

predetermined value if the average 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 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




of the error rate fromthe video receiving device, and frane drop£i41% .
control is perfornmed with a decreased frame dropping threshold unttl 0(‘416.2835
comuni cation condition settles into good condition, which permts frame
dropping control taking io the conmunication condition into account.
According to a thirty-fourth aspect, i42the thirty-third aspect, the video
codi ng device further includes an average error rate calculating portion
for calculating an average error rate which is an average of the error
rate reciemsistaredin the tempecary dudleviang skndscthel quantizatide tsteprisizedtocibest ant

period of {1 erein the frame droppi ng/ quanti zation control portion,
perforyrslcf)hqngg?locgﬁ(gn’%rol of lowering a frame dropping threshold for

det er m ni ng wited baror torretide chbigVpstaen dalds the drig doﬁ@éﬂﬁ?rcbdl@llﬁtﬂi@ételdnt 0
the transm ssion buffer froma predeterm ned val ue when the average error

rate ex®¥doe sglestiensignarinte videe data epdethin thatqeding podenect i on si gnal
correbti ng cons S BBRVEREEETIENE R MnRdodpRsbReloh BleBlR Y the

t hr eshol éreentate!frarh thet videongedehing rdavicelio nildgdatelir ead dsbd/bad st the
predeterm ned valuye if the average error rate does not exceed the

pr edet er FFPHEW”‘F?HQ% I‘?@PQ#'PH I8 %@@H@F@dnpﬁetbec%ﬁﬁ@ #itthgeraledlatnd evam@geand
outputs grdf!afd. %éﬁéh@@@ﬂﬁ%%&@@%Fd@gro%(earwﬁﬁré el UL CORLAR
portion to add an error correcting code with a [low error correcting

capabi | i dyopping thresholdruntil trrereomtnupycatipnconditidn séttiesintetaogood) cohditivndeo
data_in the, tenpora buffer iinto th ransnj ssi buffer if the gpount of
i nf ortfrat MORCTL RIS PRS amngncwﬁéfﬁt&%ﬁﬂqy%%@ § PRMGUNIEHION t he
frane dr eppéifeniftbesnelddraircontrolled in the threshold control and al so
sets a quantization step size with a Jlarger quantization step size than a
quanti zati on &t Bprtyifite aspedt iw diredied: ivea widew transDis<haD Systen fim avhicks tor ed

por t1on, KRG Phdinddebe 30¢' oGS abd dratis e B AR BiciBr et & dfesty: ng”
code i ndirecdi@ilg Bevitdefodehgsiyingn ceteMlprdcedsity tbdatclain viseddta ke

codi ng portion.. 5 As stated above, according to the thirty-fourth aspect,
an aver agemsaunigably oppectedi e from the vi deo receiving device i s calcul ated

and good/bad Qihdi&if 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 transmission 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,




conmmuni cation condition is determ ned on the basis of the cal cul ated NV 2005
average error rate. Then frane dropping control is performed with a
decreased frame dropping threshold until the comrunication condition
settles into a good condition, io which permts frame dropping control to

be done taking the comruni cation condd48ion into consideration. A
thirty-fifth aspect is directed to a video transm ssion systemin which a
video coding device for coding and transmtting a noving picture and a

vi deo recei vienfamey Heepring/qupplizatiop centreli portipocies sdatgrmuivingewdietiear i deo

data are I.C e rein.the,video receiving device
obt ai ns gﬁ&gr&%%%Peagkyfrhgﬁé"ggéﬁ%@%@ﬁ%ﬁ)'Q}gtg‘,e gpgrll}!lsg{o& bgﬂ‘.ea ge of
the errodetartreniogtgnattization spaesiet €6 RRIGo fFANE lcallbd PR, @fhdof tine and
transmts the calculated average error rate to the video coding device,

and 20 the vi @oeEeiCRFeaEn coding Pages ff addies ermprucomsestindorodes Wiy m ng

a video f | | | | '

o ng porTirant pACF St iR Ble VUGS Uald PRnbiIEmHoiE tffifend”

por tion, skifing theatsairs thediramsrhiseionfrffest ori ng the video data coded in the
codi ng portion, sm ssion control portion for transmtting the video

n atra
data in the W’!%‘i%‘ﬁ'ité%RW%QFQF{pr'ngiﬂuﬁnfd?&t'P&iQQnﬁrPhﬁ@ﬁpﬁsi on rate, a

temporary buf WiterntinARGHa Uit 3atd BRosQt AbraBeiihelhrodtold | SfifsS! on
buffer for tenporarily storing the video data o he video trane coded 30
in the cdhresholdaantrohof loweriNg\a ftaoE dréppimgf thesaholtt fymeteyttiniagtwizetheoio

trol tion f.or determ.ni ng whet h . st the video data.in the
C empdbar Sty PErviflee SFatmdn (he 1omPotars Pyt o She trasmssin bHg R fom a
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correction coding portion for adding error correcting Codes w _

di f f er entcodingoPodintY detadd) aynmimn coireeting adde witkea@ digha errort berredingor ary
‘buffer a?g aﬁi@i&ri ng the data in the transm ssion buffer, wherein the frame
dr oppi ng qaan I"Zation control portion,

when the average error rate does not exceed the predetermined threshold
15 in a predetermined constant period of time, performs threshold control of returning
the frame dropping threshold to the predetermined value, and outputs a selection
signal instructing the error correction coding portion to add an error correcting
code with a low error correcting capability, and
when the amount of information of the video data in the temporary buffer is
20 larger than the frame dropping threshold controlled in the threshold control,
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
frame stored in the temporary buffer and sends the quantization step size to the
25 coding portion, and
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



when the average error rate exceeds a predeterm ned threshold, pgor&"orﬁrﬁ A
threshold control of lowering a franme dropping threshold for deter l}h 92035
whether to io0 store the video data in the tenporary buffer into the
transm ssion buffer froma predeterm ned val ue, and outputs a sel ection
signal instructing the error correctiofd-coding portion to add an error
correcting code with a high error correcting capability, when the average

error rate does not exceed the predeterm ned threshold 15 in a
pr edet er FPABRURIGRUQM AoNsiiaro §ediest inte, apeppdr aanditiens which @emmits| frame

returnin [ d . ned val ue, and
out put s g"%%‘f'@%ﬁ’@ﬁa @%@Hi%'ﬁ@?ﬁr@Cbﬁéﬁ%?%&cg{#ﬁ@r{]on codi ng portion
to add an err dv thity-sixth mspectdsdetendéed for & oidey transraRsloRcsysiemaapatichia v,

and when the anpunt  of i forrrglion gf the video data in the tenporary
buf f er i ¥1988cpdingedevier jof Kadngaapd drapiHa Ar BONBIIdPiBHEr BNY & Videa: he

t hr eshol OHevicRefJr0 J =Nt 0 3 : rj e

Vi deo?da'?%@ﬂwhge}’lgﬁpgraéeﬁlyﬁ{g? %Fg!rﬁ%b%e&ﬁ]atés lﬁ?%é\fégﬁtvf)%c?edre{?ga%% al so
sets a qeanpéctadisonhdhbaithsy ranwommanicktr,ger quanti zation step size than a

quanti zation step size used to code the video, frame stored [p the
tenporary buf Fvé-\e?%'ﬁdﬁ'&r‘ﬂfgeo[ RECHURRt ﬂ?‘éﬂP?O?P%tépthé’i hd §rt%eb‘t%5?fcgﬁf%g.
portion, _c@ﬂdc!cli)h‘?ec%w&l it Y pRUHEMIABY | Ut ! é?fbdagfjﬁnfehﬁn@rﬂ??f i fiRCL1 N
code indicate by the selection signal to the video data co eéln t he
codi ng p&PuUNisH. nussbereidrisdedhalyides cedingdéiieg, andthe thirty-fifth aspect,

t he \ﬂ}deo COd-“ﬁgHig%?S%ﬁ@Sﬁéﬁé&ﬁ@d whet her the communi cation condition is

good "or bad on ea?\?erage error rate fromthe video

‘recei vi ng deviaceidearfpdtr p@ﬁioﬁrf@pﬁanﬁlooé}tvidéo franeefrbAT Besicitiré Bighaleieased
frame dr OEIFi ng threshold until the 4 2005 -44 communi cation condition
settles PHIRVUENG KW videadiemen, which pernits frame dropping control

unaf f ect ed by .t ag Mt nj i condi.t }.9n. i -8L Xt s is
ntended for & CoBag pariR TEr baiih MecRL' rathe forkled I 386 iied THEH .
for codi porteomd transmitting a noving picture and a video 5 receiving

devi ce for applying .certai rocessing to received video data are .
~ connétt ed sucﬁtﬁ{ﬁm?ﬂ@?%&%ﬁgwﬁﬁw& &Vidgp data poderkinthgLoding: BPRiCAg-

device countsgat RgaftisEiRh ebnlbl Pofiorf 362 determining a quantization step size
corresponding to communication conditions, and
a transmission control portion for transmitting the video data in the
transmission buffer at a certain transmission rate and outputting the bit number
20 received from the video receiving device to the quantization control portion,
wherein the quantization control portion,
calculates an average throughput in a constant period of time on the basis
of the bit number received 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 resulting 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



correctly received in a predeterm ned constant period of tinme and transmts
the counted nunber of bits to the video coding device, and 10 t ke viigeozdis
codi ng device includes, 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 fornmed in the v48eo input portion, 15 a

transm ssion buffer for storing the video data coded in the coding portion,

a quantization control portion for determning a quantization step size
cor r espofitR rgroughpavhahvesn ithe teondeticemsanapel raade aveni with an phoalityodf

' - RSt L ' d ' h L ssion. buf f
ortain CPosEifaarhes Iy ORer TR Ryt o B SR ENCERLB gt ke s « om
t he vi dethd¢ decdeviagsdevi ce to the quanti zation control portion, wherein the

quanti zation control portion, calculates an average throughput in a
constant peri 6¥c8IiRG fa & ihiftyesaygsths aspect fire the tthiftyngisth pseaty wdenr e t he

ol oul at S DUERRE iR pbibh oABEHIhE R Moo BR 408 PRF IR  on
per one themversguls obgidedis vadalg adtordihg teothengarution 6Ntheabl Wighesm nes

a quanti zati.on t&ﬁ si.ze npst, suitable in view of visual properties
cor r espofefFied Borbedransmigsien OsiPhEeAaBe and sends the quanti zation

step size to RSk rtj ; tat:e di;
Thi Tty of xt b Aeoseren bR el (et iy Seein, BSEELT I the Rl Tor e
of bits obtairioglthe avarage istsboricoed hihevidadizatiet eonfrolgcatesuicidy iresporzbtost ant

i f tine, . tizat | trol.. itable for 4 NOV 2005 -45 th
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between the two devices. According to a thifty-seventh aspect, int
t hi rty- siexiors.dbp geantization eandrol san keapistahle @vepovith thie st éworscal cul at es
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predetermined constant period of time for calculating the average throughput is not
15 less than 300 msec.

As mentioned above, according to the thirty-eighth aspect, setting the time
for obtaining the average to 300 msec or longer permits quantization control which
do not go unstable even with occurrence of a burst error.

A thirty-ninth aspect is directed to a video transmission system in which a

20  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 counts the number of bits of data
correcily 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,



received fromthe transm ssion control means. As stated above, accofdifrg 05
the thirty-seventh aspect, if the time for obtaining the average is
shortened, the quantization control can quickly respond to 1o a change in

t hroughput. In the condition where burst type errors occur, if the time for
obtaining the average is set |longer thdd-the cycle of the occurrence of the
burst errors, the quantization control can keep stable even with the burst
errors. According to a thirty-eighth aspect, in the thirty-sixth aspect,

t he predet er nith&4apbzaiomcoplpl periign domdetermipiioc @ avpRtzatios stapr sipe

t hr oughp | : nar menti oned above, according to
the thi r#&fﬂgﬁaﬁﬁ]‘ngggéﬁ%@?@nﬁgﬁdﬁﬁsnﬁfor obt ai ning the average to
300 nsec or | endenspession scopteslt paetiororfoc ardishittidy ahe didesotlaBo inngHeabl e

even with occyrrence of a burst error. Athirty-ninth aspect is directed to
a video tRAREHPSRN d?Pfge_;Fs?"eﬁm_ FRrtaiA; FANsMission, iraieo apddPWRUHBE e RYPragsii ng
and 't sansffoibhBdt PedBdd ol the! VI fedoiVihl “Rovic€ 36 tHe WLithiish |Bhtrol

appl ying certaln processing to recelved video data are 'connected so that

t hey can podioryni cate, wherein the video receiving device counts the nunber
of bits of dat correctly received in a.predeterm ned constant period of

ti me, cal cul at Wﬂqth9§ HF%@%‘?W%HH@W@H&Lfron1the counted bit nunber and

transnits the auelAES a EHARBAARS on! el BEs¥ id?ecﬁ?cé\fﬁrﬁgem.(iﬁr\gugﬁeu?%eﬁ\f& vi deo

codi ng device includes, a video input portion for fo | deo frame
from a piforuihe ragemissimdcordnl portiomgnd ke @imbemt fof geperaded inforaatiaon perti on

for di t i : or.ned i,n the video inpyt portion, a

tran ﬁ1 sg‘]’?'&ﬁﬂﬁgﬁﬂ'r"sé ﬁg‘f’b{?‘f%‘-’f%ﬁ‘eﬁ%ﬁm Bgﬁﬁmcéggd in the coding portion,
=4 NOV 2005 défermigeendi gaantatioAntiey a8 tinest fRitaBRE 6k NV Bbfavisual
quanti zation step size Qorrespondlnggto conmmuni cation conditions, and a
transm s$repertisnceaespendingdo the calcafed coding tate and sendgdba quantization
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quanti zati on denstabéd above, according to the thirty-ninth:aspect, the video receiving
15 device calculates the average throughput from the number of bits correctly
received in a constant period of time and transmits it to the video coding device.
Therefore, even with a plurality of transmission lines having different throughputs
on the communication line between the two devices, the quantization control most
suitable for the throughput between the two devices can be made.
20 A fortieth aspect is directed to a video transmission system in which a video
coding device coding and transmitting a moving picture and a video receiving
- device applying certain processing to received video data are communicatably
connected through one or more relay stations,
wherein when detecting an error of the received data, the video receiving
25 device makes automatic retransmission between adjacent one of the relay stations
and itself and transmits retransmission occurrence information indicating the
occurrence of the retransmission 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, |



portion, wherein the quantization control portion, calculates a codi ng;/ ate;
on the basis of the average throughput received fromthe transmn ssion '
control portion and the anount of generated information per 10 one franme
resulting fromcoding in the coding portion, and determ nes a quantization
step size nost suitable in view of vis#idk properties corresponding to the
cal cul ated coding rate and sends the quantization step size to the coding

portion. As stgt ed above, %ccgédi ng to the thirty-ninth aspect, the video
recei ving 152dERNSUSIQN Qe & stadng the vgeo datatepslin thesedingepertieber of

bits correctl ' ' ] | o Lr 1iS: )t to
t he video cod?n%éggg?ﬁg&ti#hg?@%%@%@g#a\;m&g'ﬂﬂgm%q %%W%ngt%?éa%%%essi on
| i nes hawmos) stitallerieview bf botimeptaducibility foé neatiomemdeiteomuklitye bet ween t he

two devices, the quantization contr.ol S sui.tapl e for the throughput
bet ween t he t\ﬁoseifg’\'?aé%? 231190 CoR _pogggmtfqrd;qqtr oA guartizatiog steR S8 t o a

vi deost r aBedidRT mcﬁﬁm;aéﬁanvg@,hghioﬁsv'%ﬁ@o codi ng devi ce coding and
transmtting a nmoving picture and a vi deo receiving device applying
certain proce$sitiagsmissien ecardlv padiond dom transnuthimgu e avided ydataonimetticed

t hr ough kN el ay station wherein en_detecting an error, of the
recei ved?’%ﬁf‘&'ﬁ‘%%\yiﬁéf\{r%c‘:& "?13'13@51'5%9?6\@@% . 'bﬁaf;?'@mlfn'cat'on

r et r ansmesdr WciRd Weledlj afjadint Qe oF thBardld) awtishatam $he ddkd boaldy and
transmits retransm ssion occurrence informati'on indicating the occurrence

of the r8gvigRsMakdidAutaMatie retransenisgianetweendbe adiacemgelaydsietion dindg

prot i M e oduth 3RYiC i RABHI A8, AsshiRb Bhotbrit) e HEOT mtkeFr
codi ng t hetransieissibnaoewhen iteeceives like véteamsniapioh odeQirbhed informaidn #6R6 - 47

a transm,ssion buffer fgr storing the video data _coded in the coding
por ti on, N&VIdEPSECRIYIG A9Es osending esior jaformation dndigrting thenpegreence of

b P THRSRSE 1 TRsbodiid PRl oGO, eproouciol oy of

. .control ling awhleaginithatsébmd;qaanﬁzan control portion, P

15 when receiving the notice of the error information from the transmission
control portion, sets a quantization step size with a larger quantization step size
than a quantization step size corresponding to the quantization step size
determined in the first quantization contro! portion and sends the quantization step
size to the coding portion, and

20 when not receiving the notice of the error information from the transmission
control portion over a predetermined constant period of time, sends the
quantization step size determined in the first quantization control portion
unchanged to the coding portion, and

the coding portion codes a video frame coded next with the quantization

25 step size sent from the second quantization control portion.

As stated above, according to the fortieth aspect, when there are a plurality
of transmission lines between two devices and the video coding device and the
video receiving device do not directly make retransmission control with each other
but they make retransmission control with adjacent ones of relay stations, the

30  delay time can be reduced so that a moving picture with smooth movement can be
displayed on the receiving side even if retransmission is made on either side and

the communication condition deteriorates.



5 according to communi cation conditions, and a transm ssion control portion
for transmtting the video data in the transmission buffer at a=cleriti rf0lb
transm ssion rate, and when a conmuni cation error occurs between adjacent
one of the relay stations and the video coding device, naking autonmatic
retransm ssion between the adjacent rehay station and io the video coding
devi ce, and when the transm ssion control portion itself makes

retransm ssion, or when it receives the retransm ssion occurrence

i nformation freordiRg tei &eortyFiesti Négrtt ARV ke fodietfliaBPest! tRE Vidd® CBBINPEN

i ndi cating the occurrence of the retransm ssion to the second quantization
control gericeddrthaniekidest he second quanti zation control portion, 15 when
recei ving the _natj t re i.nf.or ' tr 1 SS1 on

control porti gnf)c{akswg)fbsrgr& quar‘lat(?i gg%qoggastbe%%kég'geh\iﬁo%égﬁgapggﬁjrﬂqu@ncfi tzhélat i on
step si zéranshagsion Guiet foraemporatle ptewingetheorides gardbitbetviddd famieacddetiat | on
step size . determned in the first quantization control portion and sends
the gdant® $g sfingPepionsiand t o t he coding portion, and 20 when not

recei ving the _ngti ; j nf i ; t : LSSk

control porti gnﬂ%\b%redg&fjdr@@gtﬁé{]ﬁrgar@@ g%ns Iaﬁ%'%é%ﬁ?ﬁ"ﬁ@%%ﬁ@ Ttohe
quant i zatstare Bteghsizansiaissiom befler thd iddo data qoathei Emiparanc doffeolangor ti on
unchanged, to the coding. partion, and the, coding portion codes a video frame
coded neQFI[W’ant?eq%ﬁl%%?atsi?%s'zﬁ 0%@85199#2@%@&9999_ 'the second
quantization Ghurel tRET frhRSistfonS (Bl 2HGYiBn 36RAS HhRJ drdrt nﬁorfn%t&%rlath

aspect, when there are a plurality of transmssion |IInes between t
devi des dndicating vihieo ocodirencelewf cdhandetrapsmissiteo futhervi tog thevi frenmgo not

directly e [ | SSJ ntrol w,ith each other but they nake
T etransmdg%ﬂé@gﬁﬁﬁgﬁl@ ?%qﬁj%%tm aHHes of relay stations, the 30 del ay

time can be r e dathes@rdpbiig/Gudmization Boftrdl Sortibhh snoot h noverent can be
di spl ayed on the receiving side even if retransm ssion is nade on either

side and t he PeSRADAI thueshnld cepnirali oh lowedng 0@ drase dragoingdbeeshelgl for
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device furt orary bufre spose e Co
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- por tien amatshiigsion buffer from a predetermined value when receiving notice of the error

-informaticn from the transmission control portion, and when not receiving the
. notice of the error information from the transmission control portion: in a
--predetermined constant period of time, returning the frame dropping threshold to
the predetermined value, and
20 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
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
25  frame stored in the temporary buffer and sends the quantization step size to the
coding portion.

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




transm ssion buffer for tenporarily storing the video data of the viﬂ@& 2005
frame coded 5 in the coding portion, and a frane dropping/quantfiét &
control portion for determ ning whether to store into the transm ssion
buffer the video data in the tenporary buffer and determ ning a

quanti zation step size for a video fragg_coded next, wherein the

transm ssion control portion sends the error information 10 indicating the
occurrence of the retransm ssion further to the frane

dr oppi nghamamg ipletireoandoatvideo pecdiving, devide tbe abpRirgy deanpi paicddsing @at i on
control portion, perforns threshold control of lowering a frame dropping

t hr eshol de¢iyed vigeg data arg comerdied sueh thagithey pan makeocHBIWNIGAtiORe t enpor ary

buffer into t%er&f\ Em&%&%&& Yihpf B?\r/icy&;ﬁrﬁs h%dﬁhﬁ{b@n&db}fé‘l&ed i
receiving notice of the error rntoFmation fromthe transm ssioh control
porti on, camdciheaceiotd lire@epradatemiined raainistnt Qieridiieo timer and ftemsatitsothe r om
the transm ssion control portion in a, predeterm ned constant period of
tinme, 5rel°8|"mseﬁid“{rﬂgerf?fgt?’r§ t&rtgﬁﬂiqﬁ? ¢9iRg AEViget 8"dt he predet ermi ned val ue,
and 20 perfor mfe {GRBRIHIRPAENSe GRilidey of not storing the video data in the
tenporary buffer 1|rnto th@otransm Ssq%ﬁ buffer if the amount of information
of the vi deoaddtieoiinputhporttionpior doymihgfd eidecs fraaregfont hapictune sigraieand

dr oppi ng tg‘?rﬁélho d .aon\tmrol led in the threshold control and al so sets a
quant i zaC B EREPSYICECONAMF-a | arger quanti zation step size than a

quanti zation gt eadm'gzgo%ﬂdfdr%&dlﬁg thBevidedeftare FSAMRI $1 2h8dvitiBo tiiBut
tenporary buffer and sends the quantization step size to the coding

port ilBn. PREiakpl ai ned above, according to the forty-first aspect, since
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dr oppi ng tle®oddiay portion,30 be nmade taking the communi cation condition into
account. A forty-second aspect of the present invention is directed to a

video transniPssPBIPOSYR: diffen wifiroged \nedweeR odfithgcering corinn card niheand
onemt Sehintsgiod s ERSAR P USRS 0 A0S BRRLIRS VL o0
..t hat 15 heyn trencoudikg podiom,ni cat i on, : ‘ '
‘a frame dropping/quantization control portion for determining whether to.
- store the wideo data in the temporary buffer into the transmission buffer and -
determining a quantization step size for a video frame coded next, and
a transmission control portion for transmitting the video data in the
20 transmission buffer at a certain transmission rate and. calculating an average
| throughput from 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 buffer and sends the quantization
step size to the coding portion.



wherein the video receiving device counts the nunber of bits of data
correctly received in a predeterni ned constant period of tine and r 4B ¥ 08
the 5 counted nunber of bits to the video coding device, and the video
codi ng device includes, a video input portion for formng a video frane
froma picture signal and outputting ghe video frame, a coding portion for
coding the video frane forned in the video input io0 portion, a

transm ssion buffer for storing the video data of the video frane coded in

the coding pons mentisné@rapoval ucboldiey t6ithe oag.seebMeHbpebe FPHAGidedy tion
and the transmssion buffer for tenporarily storing the video data of the

vi deo }‘ r &pginggdrdce pigle ¢an keow dae mynpmrtafdrits eorrdatireansnopd ﬁ%ﬁh@amﬁt i on
tenporar Sour g serisea RES AR e 8Flty et SRttt S Sohthol "

quant i zatalkimg she gh®ugbplibbetwedrltwe tweRvicedeintd extourdnehrd bkl RBgg G&inon
control portion for transmtting the video data in the 20 transm ssion

buf f e? atvngncar PRirality r e &ansaissien dinesawithcdifferantt thigughpuis epxgleon the
t hr oughpghn{réméﬂg] ik d b@mﬁhé%id’e‘?ﬁc&r omthe video receiving device,
the C

wher ein rame dropplng/ quantization control portion, calculates the
anmount of i nf éwcoatding tor anferiyithiad| #spett,ainmihe fory-spesmd spett thel frigmia me on

t he basis_of .a predeterm ned nmaxijmum perm ssible 25 delay tinme and the

aver age pm%@@@lﬂ??ﬂ@?@r‘p@’&@' Hﬁrtﬂ”aﬂg't oppi ng control of not storing into

t he transm ssij ' | 4 ot # | e
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amount of information of the”vi ane stored 1 n the tenporary
| ar géf t lganeraied anfounation of the videoi foamettransnitted dblaecomstahiepeniod ofitime

.perm ssi I t and also sets a quantization 30 step size with a
) ar ger q%hﬁttﬁgggfg@geﬁ@%u%pf& ?'}ﬁin a quantization step size used to code
the video frawgestins edlcumtédavbrigeodainy thbé H8rthatHatmifs pehRisdiid dekat | on
step size to the coding portion. - 4 2005 -50 As nentioned above,

accor di _n@n’teo the forty-second aspect, as the video
As mentioned above, according to the forty-third aspect, an average delay

15 time is 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

20 corresponding to the moving video 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.



codi ng device side can know the nunber of bits correctly transmtted to the
video receiving device in a constant period of time, nost suitabte: fNRMEIH
droppi ng control taking the throughput between the two devices into

account can be made even 5 when a plurality of transmission lines with
different throughputs exist on the cogqrunication |ine between the two

devi ces. According to a forty-third aspect, in the forty-second aspect, the
frame dropping/quantization control portion, further, calculates an

aver age del ay Actorlitg tdeabdsig-fith abpa¥er age tiisofity-9écdrite aspediengeat ed
information of the video frame transmtted in a constant period of tine
and the RRdaigeninpd sQgaIaNt Petad ofiies fonealeklatinpdhe aval WA i efe as
t he maxi tﬂﬁﬁrﬁbﬁ%g’é& delay tinme. As mentioned above, according to the
forty-third aspect, an average delay 15 tine is calculated fromthe

aver age anounfAsoindrtiengenabaved acob@ingttbothedffoitpfifiii depedty ane timanssr tt ed
in a consh%nt, peEi od of tigg and the average throughput, and the anmpunt
of - i hf oPRENIBY the AYerage abpel imsqger hgenglows frame drepRing gogtol which

cal cul at h ; t of the information is used as

t he thrggﬁ%ﬁgfi?%rﬁﬁégrlr%eg%%h%sggsﬁtgﬂgﬂ This allows franme dropping
control 20 coA fstyesidihngspart tih eineotddnty wivideo dtamsaisson sysesn dmavHitte a
comruni catj on ondi ti.on. Accg.rdi nﬁ to a f. rnttgg-four,t h asFect, in th
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according to variation of the fransm ssion confi nunber of bits. As
st at édl alboneectad sorthatigey santeonmunigateurt h aspect, decreasing the tine

fror obtaining aver a | | frane .droppi ontrol quickly re nsi ve
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the occurrence of the 30 burst errors allows frane dropping control to keep
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15 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,

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,



|l ess than 300 nsec. As nentioned above, according to the forty-fifth anf
aspect, the tine for 5 obtaining the average of 300 nsec or Iondé@‘&ﬁﬂ%ﬁ#“s
frame dropping control which does not go unstable even with a burst error.
A forty-sixth aspect is directed to a video transm ssion systemin which a
video coding device for coding and tragsnitting a noving picture and a
video receiving device for applying certain processing to received video
data are io0 connected so that they can communi cate, wherein the video

recei ving devigReuRmedtan tdraoomter thef iffofhaldn d@dsmie@bleeah | ¥ rR&Ehv@d in a
predeterm ned constant period of time, calculates an average throughput

f r om t he PEBUISERIE Wlalaw limseonatte PagissAT s prasetenrined enaximwn grgymissiblet he
vi deo coﬁ'b%g, tﬁﬁé’iaﬁﬁ’thél'ég }a@etth?onﬁédlﬁ)%? é:rﬂndi ng devi ce includes, a video input
or-f g a vi ae fra

portion ormn roma picture signal and outputting the
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data in the transm ssion buffer at a Certain transmssion rate an
out pudt i Bipp $ize fo theagpdingPottioroughput recei ved from the vi deo receiving
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anount otietice calcalat@d ithe byvéragel thrabgepith fenBNeNMHOmber of bits correctly
transmitted in a constant period of time and fransmits it to the video coding device.
Therefore, even when a plurality of transmission lines having different throughputs
15 exist on the communication line between the two devices, the most suitable frame
dropping control can be made considering the throughput between the two
devices.
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 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 of the video frame coded in
the coding portion,




perm ssible delay tinme on the basis of a predeterm ned maxi num perm ssi bl e
delay time and the average throughput, and perfornms frane droppi ng*doitolclls
not to store the video data in the tenporary 5 buffer into the

transm ssion buffer if the anmount of information of the video frane stored
in the tenporary buffer is larger thansghe anount of information
transmttable in the maxi num perm ssible delay tinme and al so sets a

guanti zation step size with a larger quantization step size than a

quantization stqparfizaion28ftrbloportied ok BeteYinfiifg & qehtzhabe dtdsizBised
tenporary buffer and sends the quantization |0 step size to the coding

porti on. M8odigt ed above, according to the forty-sixth aspect, the video
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| i nes hayi ng di ffgren&I t hroughputs 15 exi st on the conmunication |ine
bet we&n geuidEomcthe, nurBehHat bits dransmissipp geafirmed gpithe rredetesminegh be

made congj ' : : | f = ent h
napect 1 SPAREnC Bofige of Sf!eng shRELUT e HErRthrolHAA To i GEEhYERRS
devi ce codningl porton,r ansmi tting a moving picture and a video 2o receiving

devi ce applying certain processing to recejved video data are
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nunber - obiekirkriniAl VAR CABESS b ¥n g/ éBrén%?Qﬁaermned_ const ant
period of tinme and transmts the counted t nunber to the video coding
devi d&, and 28 magimMurdeperoussible delay dimée reddbrinte portiony fatestorimg @ maxirbuion f or

Jform ng ' r .LOm a. pi ctur i gnal,_and . aut put.ting.the, vi deg
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ipput p@am@m,sugny anﬁétamﬁmggégybrguffer for storing the video datfa of.the
video frame coded in the coding portion, - 4 NOV 2005 -53 a quantization

control porti $herejp iibeamewnte aengiatadiintormetios pepose fwne eesulting from
coding in the coding portion is larger than the motion threshold, the quantization
15 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 for which the amount of generated information is to be predicted,
predicts the amount of information generated when the quantization step
20 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 the generated information, the
average throughput, the transmission rate and the maximum permissible delay
25 time and sends the quantization step size fo 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 transmittable 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



In coding, a transm ssion control portion for transmtting the video data
in the transmission buffer at a certain transmssion rate and cal ul@i #d
an average 5 throughput fromthe nunber of bits transm ssion confirmed in
the predeterm ned constant period of tine and outputting the average

t hroughput to the quantization controkgportion, a notion threshold storing
portion for storing a notion threshold tor determ ning whether notion of
an object is large or small, and 10 a maxi mum perm ssi ble delay tine

storing pagt morplieityst of | ngn@mmdmumespewnhs$iﬂ%@nﬂethu$h¢mstm hthes a
limt of a transm ssjon delay which does not cause visually unnatural
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si ze is changed from the anobunt generated 1nformation o video frane
exceedi nfyanhmisan are confiegiedl. d and the quanti zation ratio, and determ nes a

uanti zation ste i ze, transm tt.able jn the I mum permssible delay tine
from t he. pr ediSt a1 BRN(S-GoCpIing df P R -eHaTih rePE6h derrRasing, i e
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time and sends the quantization step size to the coding portion, t he
codi ng ple B ehargriéy thiesighpuk ard imthevconditioa wheret buesti type saregrs socoer, sent

fromthe thzatign contir. rijion.  As stated above, according t he
Forty- seseiih teimg o dith A8 asriae % abldeidhertined 68 ukol fel on
step si zecturerses bf thel IRursheirbs ARWSTHIANEAtBArENED] B Redl® sRibld evBn Wigm t he
predi cted anount of the generated information of the video frane with | arge

moti on oPUEHEr®E$-ect and the average throughput based on the bit number
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~ 15 . predetermined constant period of time for calculating the average throughput is not
less than 300 msec.

As mentioned above, according to the forty-ninth aspect, the time for
obtaining the average of 300 msec or longer permits quantization control which do
not go unstable even when a burst error occurs.

20 A fiftieth aspect is intended for a video transmission system in which a video
_ coding device coding and transmitting a moving picture and a video receiving
- device applying certain processing to received video data are connected such that
they can communicate, wherein
the video receiving device counts the number of bits of data correctly
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,



are a plurality of transmssion lines with different throughputs on t he
comuni cation |ine between two devices, quantization control nost hs ia gl ®
for the throughputs between the two devices can be applied. According to a
forty-eighth aspect, in the forty-seventh aspect, when the s transni ssion
control portion calcul ates the averag_e?%broughput, the tine for averaging
I's variabl e according to variation of e nunber of bits whose

transm ssion are confirned. As stated above, according to the forty-eighth

aspect, decr eastainhibSiohi biRfer ®estoriRg A §aidvETtAG ridéo BRI etbcRinl 1pes
gquanti zation control quickly responsive io to a change in throughput, and

in the c6REinNgirsHtiQther e burst type errors occur, setting the time over which
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errors. #cesdidgng to a forty-ninth aspect, in the forty-seventh aspect, the
15 predeterm ned constant period of tine for calculating the average
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transm ssign systemin which a video coding device coding and transmtting
a nmovi ngPPI're and a video receiving device applying certain processing

to received vihdegidt MsRoRORITHE DoHIGH ithe ioF0 hSiat
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pi cture signal and 0 outputting the video frame, a coding portion for

codi ng t RBUSS Wisyally uRRatuE iwRressiate vi deo input portion, - 4 NOV 2005
wherein when the amount of generated information per ore frame resuiting

15 from coding in the coding portion is larger than the motion threshold, the

~quantization 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 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




-55 a transm ssion buffer for storing video data of the video framg godediss
in the coding portion, a quantization control portion for determ ning a
guanti zation step size used in coding, 5 a transnmi 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, a notion
threshold storing portion for storing a notion threshold for 1o

det er m nphgalthesf hehsmission linés avithadiffesint tisroughgetsin gaddmmintagiondiniemum
perm ssible delay tinme storing portion for storing a maxi num _ perm ssible
del ay ti REMBRRE HWos dgvicess Qughtizationa confrekirpsty sLigolaniasntheo dbrowshputsause

vi sual |y nURRASEA R tdBEESS 8%k P%@ﬁé@;\hen t he amount of generated

i nformation per one franme resu fromcoding in the coding portion

i s larger than fiftwefirsbtaspect teletebdboa vides trqusinissiont systemoint which o videon,
a ratio of a quantization step size
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information, the 25 average throughput, the transm ssion rate and the
maxi rim pertes ¢e heevidep ppding daviegmdnsends the quanti zation step size to the

.codi ng porti Obhe eiﬁgotc%in‘gg%\ﬁ% m%ﬁchne%n codes the video frame with the

guantization step srze om guanti zation control portion. As

expl ai ned abowevidas dapuli pgrtiba fohdoiimihyi £iitlcasfragie froReaVpidieee eifHalGiridevi ce
30 determ pes,.,a quanti zation step size fromthe predicted anount of the
gener at eQUIRUERG e YidRO AMe video frame with large notion of the object
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’ s portion, - :

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

a quantization control portion for determining a quantization step size used
in coding,

20 a ftransmission control portion for transmitting 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 guantization

step size,



4 NOV 2005 -56 plurality of transmission lines with different throughputs
on the comunication line between two devices, quantization contriplygmnshdH
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
5 coding device coding and transmttingza noving picture and a video
receiving device applying certain processing to received video data are
connected so that they can comruni cate, wherein the video receiving device

counts the numdpereinfwhpdr theohmdahbof gengeited inforpsstioneger shafrafrdeisalimgned
constant period of tine and transmts the counted bit |o nunber to the

vi deo collPRy @slingdn Hied coding,irpstior oigi fjgerethar thecimefisn dhrgsheld. i theut

portion : ' ' frame froma picture signal and outputting the
vi deo frg%?‘f‘%@h%ﬁgﬁég‘?@gh for coding the video frame forned in the

vi deo i nput bbfaing aquantizatiem eaticswhizh i el fatio dfer qsamtidation \stelesizdaisedof t he
vi deo fr?me goged I tFe codi ng,portion, a quantization control portion
for detefhiCAPRNG V&ff%h rang pxreeding, the motipaciireshold sadng quaptizationsieni ssi on
control RREtHPINER thE RSt | | i nsm ssion buffer
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and an ideal curve storing portion for storing an ideal curve with
predé® er mi nedcalsplates ithg qmﬁmg Jatep rong tthe aptedidted vareaunt ofitbeagensratedrti es
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spaci al di st odbtepminbie d ogwaritizativh ZsfepoRizeStrAdstSistftable in view of visual
properties from the calculated coding rate and the ideal curve and sends the
- quantization step size to the coding portion, and

15 - the coding portion codes the video frame with the quantization step size
sent from the quantization control portion.

As stated above, according to the fifty-first aspect, the video coding device
determines the quantization step size most suitable in view of visual properties
from the predicted amount of the generated information of the video frame with

20 large motion of the object, the average throughput based on the bit number
received from the video receiving device and the ideal curve. Hence, even when
there are a plurality of transmission lines with different throughputs on the
communication line between two devices, quantization control most suitable for the
throughputs between the two devices can be applied.

25 According to a fifty-second aspect, in the fifty-first aspect, when the
fransmission control portion calculates the average throughput, the time over
which average is obtained is variable according to variation of the number of bits
whose fransmission are confirmed.

As described above, according to the fifty-second aspect, if the time for

30  obtaining the average is shortened, quantization control can quickly respond to a
change in throughput. In the condition where burst type errors occur, if the time for




4 NOV 2005 -57 wherein when the anmount of generated information per one
frame resulting fromcoding in the coding portion is larger than thé B0y 2005
notion threshold, the quantization control portion, obtains a quantization
ratio which is a ratio of a quantization step size used 5 to code the

video frame exceeding the notion threshgld and a quantization step size

for which the anmbunt of generated information is to be predicted, predicts

t he amount of information generated when the quantization step size is

changed bbtahingetharamwragdfis genpingbethamting e9¢least Bk ddterrenge offthaMRirst
exceeding the notion threshold and the quantization ratio, 10 cal cul ates
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size to the coding portion, and 15 the coding portion codes the video frane
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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,

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

- o a transmission buffer for storing video data of the video frame coded in the

coding portion,

a quantization control portion for determining a quantization step size used

25 in coding,

a transmission control portion for transmitting the video data in the
transmission buffer at a certain transmission rate and outputting the average
throughput received from the video receiving device to the quantization control
portion,

30 a motion threshold storing portion for storing a motion threshold for

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



4 NOV 2005 -58 obtaining the average is set |longer than the cycle of the
occurrence of the burst errors, the quantization control can kegpis@a,i?l@%
even when a burst error occurs. According to a fifty-third aspect, ¥i‘h’|
fifty-first aspect, the predetermined constant period of time for

cal culating the average throughput is_ggt | ess than 300 5 nmsec. As
ment i oned above, according to the fifty-third aspect, setting the tinme for
obtai ning the average to 300 nsec or |longer permts quantization control

whi ch do not agodealséabe steweN pvhiRn fr Rty & idsal Quews HithAprbiéteymimad th
aspect relates to a video transm ssion systemin which a video io0 coding

devi ce cOBPFRINgnRONIaMOSt stitalednndowrf isealreperigsas pddance belyvary |
devi ce aHE&tMgiBH ifi i @uleRo e 'rdgclgpr{;iﬁ%%%ﬁgréi\é@jtd/ hct%%.ir@age%ﬂcﬁ?é‘aergfeet o

that they Ccan conmnuni cate, € Vi receivi évi cé counts

nunber obf fiahsesofranisrhittably pecuniy timeeard spdciahdBtgqrtien eluertoithe dquantization
period of time and cal cul ates an average 15 throughput fromthe counted
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i nput  portipn,.a transm ssion buffer for storing video data of the video
frame co&‘é’&”ﬁ#qwecorg@ipﬂg'%rtion, a quantization control portion for
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and size is changed from the amount of generated information of the video frame
exceeding the motion threshold and the guantization ratio,
15 - calculates the coding rate from the predicted amount of. generated
information, the transmission rate and the average throughput, and

determines a quantization step size most suitable in view of the visual
properties from the calculated coding rate and the ideal curve and sends the
quantization step size to the coding portion, and

20 the coding portion codes the video frame with the quantization step size
sent from the quantization control portion.

As described above, according to the fifty-forth aspect, the video coding
device 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

25 average throughput received from the video receiving device. Hence, even if there
are a plurality of transmission lines with different throughputs on the
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 transmiiting 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,



4 NOV 2005 -59 an ideal curve storing portion for storing an ideal curve _ _
with predeternmned operating points nost suitable in view of visual NOV fatits’
properties as a bal ance between distortion in tine due to frane dropping
according to a coding rate which is arate of frames transmttable per

unit time and spacial distortion due tggthe quantization 5 step size,
wher ei n when the anount of generated in?ornation per one franme resulting
fromcoding in the coding portion is larger than the notion threshold, the
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throughputs omp bb@inrgcﬁﬁ?‘fw&i foH EOding ! the DRICGCRABNI SofV& 48UheVideo input
qguanti zation control nost suitable for the throughputs between the two

devi ces @_@ﬁt’% applied. Afifty-fifth aspect is directed to a video
ket L L e S TN N X
certasn processfirsg quantigstiin esntroldestidatier aeRreMING & gdantization step size
most suitable in view of both reproducibility of motion and video quality,
a second quantization contro! portion for controlling a quantization step size
according to communication conditions, and
a transmission control portion for transmitting the video data in the
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 corresponding to the quantization step size
determined in the first quantization control portion and sends the quantization step
size to the coding portion, and



t hrough one or nore relay stations so that they can conmuni cate, I\p\g,@p%ng
-60 wherein when detecting an error of the received data, the video
receiving device nakes automatic retransm ssion between adjacent one of

the relay stations and itself, the relay station nakes automatic

retransm ssion between adjacent one ofgq9 the relay stations and itself

when detecting an error of received data and transmts retransm ssion
occurrence information indicating the occurrence of the retransm ssion to

the video codiwm@ndestireeecivitthehfotitedsiahe @idrInfaambeen Foel tHieFandrisgion deo
i nput portion for formng a video frame froma picture signal and

out put t i ﬁgnE"PJe RArtid eyeind  Rredetarmingsbr eonsiantorperiodi 1 tife, vpeads ftheme

formed i e p rans Si vi deo
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for det eunclnmm@chtdllhardddm portioal endsi ze  nost suitable in view of both

reproduci bi | i of potion and video quality, a second quantization control
b

portidon for cHit CEANONBOHORRasES a1vidRP diaare spded naxéavith e ayantization
conmmuni ¢ portion for

transm t?féﬁzﬁggetﬁg'gﬂ gf%@ﬁﬂ&q&%ﬁﬂ%@&?%ﬁ@@?@ﬁ@ buffer at a certain
transni ssi on Ast explaimedi Bbave,oancordivet tmtherfiftyefifttoaspest, ttbevw@dﬂry adatment
one of the ,relay stations and th V|deo co devi.ce, aut o
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devi ce, @I&i‘éo"\ft%él\liﬁ@ de'i/ﬁ!ésﬁhé&k%ﬁlfﬁﬂl‘i@'reﬂ?é‘ﬁérhegio'nt éé‘ét.frré?%éeﬁlf&matlon
retransm ssion, or When it receives the retransm ssSi on occurrence

i nf odfrat insticativenob the reecutreace rdc’éla/retgamsﬁen ettt vigleer codlngnﬁevma,t i on

cont ol BB Bk BRGEeRn chfil RXIRTIR ZRndRubBalo copEREn A "

receivi ngew@esmbiamogﬁt the error i nf ormation fromthe transm ssion
control portion, sets a quantization step size with a larger quantization

step size 30# fifiyrsixthy @sRect ist disected dp @ ivide Janeryssinn syStes imavhich a
quanti zatfag Eh8MgSdlice coding and transmitting a moving picture and a video

15  receiving deviqe applying certain processing to received video data are connected
through one or 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 videc 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,



determned in the first quantization control portion and sends the
quantization step size to the coding portion, and 4 NOV 2005 - 61" ahiér #BE:
receiving the notice of the error information fromthe transm ssion

control portion over a predeterm ned constant period of tine, sends the
quanti zation step size determned in tge first quantization control portion
unchanged to the coding portion, and 5 the codi ng portion codes a video
frame coded next with the quantization step size sent fromthe second

quanti zation @ortemplorggr thuffer Aisposet aibetdle@Pottts esding dipbeidno 4 the
fifty-fifth aspect, the relay station nakes automatic retransm ssion

bet ween {HSEMSSIoN butentyr demnerariy slpringdheoiden datreof the yideq Baeevsasieddevi ce
and trangi ySSi on occurrence information io indicative of

t he occummez%édgﬁgpﬁgr@gt%ﬁnsm ssion to the video coding device, which
permi ts quant iaz &raimen dosppinghuaatiiatignt bentes npention afor afeteoniding ahetlerwieen
devices ipnto account. fifty-sixth aspecf is directed to a video

t r ansti S§P(Uﬁ @&?sf’@ﬁpi Hétﬂn?rb HP{% temP@é@chHffwg “'H@v‘ih@etré‘ﬁﬂi"i?&'%@uﬁﬁér%ﬁ tting
a movi ng detrininrifg Gy | i Iy C*F'éf’a ol ain
processing to rlegei ve@tﬁa ggsﬁg&gﬁg%g@%&te E%Pﬁggt?géhﬂg‘ﬁ@%ﬁ] nore rel ay
stati ons so t e frameydroppingdarantizatior contelrmirtiomhen det ecting an error of

the: received data the video receiving device makeg automgtic

retransm ssi oﬁ_eﬁtgf%eﬁr ‘Qtnoj@e‘r‘ﬂnﬁﬁieoé)#&m@g é 393’5?a W"(E’H?gn_gé\'@shplgelf‘?r, 20
the rel ayetdririining WhkBRra! e the' 9idedngfi=S i ARe HBMIRRANABLAEE MioOHR Of
the relay stations and itself when detecting an error of "'the received data
and 19r af@msmissien puffenirest apredeiermimedevalug whent lesaivingineting afthenerror

foccurreng 3 [ ) ssl.on .t i de I n | a he vi deo
¢odi ng dgr\?/fpfééatﬁér}ﬁra@es ,e Q%{E artﬁ '§$‘§§§°ﬁH§E§°%'8ﬁt gﬂﬁ?&&rﬂpg% f@"& @?’8@6@ rame

from a piticesheldsiogtiel prstibteronihed tvalug whep MoURTEivViegRhe otiedi dfatheogrdrdon f or
coding the video frame formed in the video input portion, a transm ssion

buf fer f#HoEpgliondram dbs wansmissiameontrak portionmin ¢ psedstarmined constant
' period of time, and - g : :

15 performs frame dropping control of not storing into the transmission buffer
the video data in the temporary buffer when the amount of information of the video
frame stored in the temporary buffer is larger than the frame dropping threshold
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

20 and sends the quantization step size to the coding portion, and
‘ 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 fransmits the retransmission occurrence information
indicative of the occurrence of the retransmission to the video coding device,
which permits coding control taking the commljnication condition between devices
into account.

According to a fifty-seventh aspect, a video coding device coding and

30  transmitting a moving picture includes:




30 coding portion, a transm ssion control portion for transmtting the
video data in the transmssion buffer at a certain transm ssion-ratyey -2085
NOV 2005 -62 a tenporary buffer disposed between the coding portion and the
transm ssion buffer for tenporarily storing the video data of the video
frame coded in the coding portion, angza frame dropping/quantization
control portion for determ ning whether to 5 store the video data in the
tenporary buffer into the transm ssion buffer and determning a

quanti zati on st eifesi @iifig@portion feochdingen ¢ReE, Brxd withhar fsh quBAttHtRime
dr oppi ng/ quanti zatjon control portion, perfornms threshold control of
| ower i ng @&CYhagheardl 8 gIimerieniy eraa With arsecodequaniizaonascreacytio &visie® t he

vi deo daed B, bl BolEROLBRY AL led Bbfd BE st tTansmi ssion buffer from a

pr edet er m ne e when receiving notice 0O @ error information fromthe

transm ssi on eomptiodty Eresinon:privnity rartear ghagginge pbrtivre for amemiinidghraasihol d
to the p | ue when not recejving the notice of the error

det.erm ned .
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buf fer o and sends the quantization step size tot ng portion, and
t he d8di fgdivar therprigsiie sanehe clgiaeso thamtbec odpdriosityt ateah théepripriyt 4wt i on
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the video 25 receiving device and transmts the retransm ssion occurrence
i nf or mat O8teriokAtedat i ve of the occurrence of the retransmission to the video

Coner? on b B SN RCESPAE SR E9815 Sk B EBINE YDA
15 operation when coding a video frame in a video coding device in which operating
points most suitable in view of visual properties 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
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 resulting
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



According to a fifty-seventh aspect, a video coding device coding and 30
transmitting a moving picture includes: 4 NOV 2005 -63 a video codi higy 7305
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 bitg4tring; a priority area/non-priority
area changing portion for determning and 5 changing the priority area and
the non-priority area according to the anount of generated information of
t he vi deg'oabmngwltm@a/ﬁraban@@ecwgd poaniizationaactusaties asdiassoding cabet atol

portion fo ) tting the videog ded bit string. As nenti,one ove,
Potor ai ng_ ot RO tsysae, &5, MIbHCRE 468 “Fietat, ofcrialits dofretpRhaily dhe
i nf or mat gaantingioRasRsaradied,ne communi cati on throughput decreases while Io

coding the priority area clearer than the non-priority area, the priority
area changi ngWhereinomher die exiantization ecturacyrdeiernrisaddn thadirashopatation
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In a video coding device in which operating points nost suitable in view
of vi suaPPR/ESEBITPER 3nd predet erni ned as a bal ance between timewi se

distortion du 3 I Og. ' 3 . [ t a IS a
fare of framsaieR the B of (erief e ol Pyt @l AbohBidherdttrbihdds T
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and 20 trapsmitiing t.he coded noving picture through a comunication |ine
withl% Iiﬂ/\ﬂﬁ FSE?%%@?'OE@FH@?'Q ng: a first operation node in which a

.quanti zation | I r4d '
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relation in magnitude between a coding rate“resultin ng an
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non-priority area, the priority area being coded a relativel i gh

= fir sts quianie diapping exeead theyparmassible imigy the vidgogguaiitihef the spacial afeeh a

which is not very important in the video is sacrificed so that quantization -control
< considering the visual properties can be applied fo 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




30 relatively | ow second quanti zation accuracy, and the quantization
accuracy and sizes of the priority area and the non-priority ared fQry £H&
next coding are determ ned according to the relation in nagnitude between
coding rate resulting - 4 NOV 2005 -64 fromcoding with the first and
second quanti zation accuracies and a ¢68li-ng rate at a point nost suitable
in view of the visual properties corresponding to the quantization
accuraci es, wherein when the quantization accuracy determned in the first
operation 5 Mb@® the aodiwg sateargsuliing drar neating rwitls s [wedalroweantizatian val ue
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made. When the spacial video quality and the 15 frane droppi ng exceed the
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i mportant in i [ i ;?&'éi’ _ i i Qn,. ¢ rol..
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\properti RSvishEiROicdbhgizbelea fifty-ninth aspect, in the fifty-eighth aspect,
the coding rates nbst suitable in view of the visual properties
cor r espondi ngAso staleth afoveheaceprdingi tatthensixtietir aspest, dhe ehamgelaifethd ned
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rate resulting fromcoding with a certain quantization accuracy exceeds the
uppers | fofowega| ue, - -

' -According to a sixty-first aspect, in the third or fourth aspect, when the
transmission control portion calculates the average throughput, the time over .
which average is obtained is variable according to variation of the number of bits
whose transmission are confirmed.

20 As mentioned above, according to the sixty-first aspect, decreasing the time
for obtaining the average allows quantization control and frame dropping control

L 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 burst errors allows quantization control and frame

25 dropping control to keep stable even with burst errors.

According to a sixty-second aspect, in the third or fourth aspect, the
predetermined constant period of time for calculating the average throughput is not
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.



t he quantization accuracy for the next coding is decreased when the coding
30 rate resulting fromcoding with a certain quantization accuracy N&f 1400
below the Ilower limt value, and - 4 NOV 2005 -65 when the coding rate
resulting fromcoding with a certain quantization accuracy is within the
regi on between the upper limt value a®@-the lower limt value, the
quanti zati on accuracy for the next coding is not changed. As stated above,
according to the fifty-ninth aspect, nost stable coding 5 control can be
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setting the time for obtaining the average |onger than the cycl'e of the
occur r enbeedgternised nogstant peried &f tigwesion galeuiatingitbe averageothreughput ésveot 25

dr oppi ng I p stable even with burst errors. According to a
Si xty-seé%%ghégggpﬁpg‘?‘g the third or fourth aspect, the predeterm ned

sconstant peri @@ efertionedf abover! sedordingoid ke ahayFearth Ngpe@Ptie titnen@r | ess
than 1? 00o taeir?i'ng the average of 300 msec or longer permits quantization control and
-frame dropping control which do not go unstable even with occurrence of a burst
“error. ST
According to a sixty-fith aspect, in the forty-sixth aspect, the frame
dropping/quantization control portion, further,

20 calculates an average delay time on the basis of the 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.

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.



As mentioned above, accarding to the sixty-second aspect, the tinme for 30
obt ai ning the average of 300 nsec or |onger permts quantization“cénﬁ%il 2005
and franme dropping control which do not go unstable even when a burst
error occurs. - 4 NOV 2005 -66 According to a sixty-third aspect, in the
seventh or eighth aspect, when the ts@nsm ssion control portion calcul ates
t he average throughput, the tinme for obtaining the average is variable
according to variation of the nunber of bits whose transm ssion are
confirmed. 5 Ascauting éhedsidysidh aspeot, dn the faurtthsixth aspedthwhdn dspeideo

decr easi t. | e over, whi.ch the avera i bt.ai ned al | o uant | zati on
Controf - MeriRg eVt A SR b ek Fedighad B Ene Bvedhierabiads s

thr oughpuebtained is vArkdI€ GEDFIfG toWDSHASIdH 0F LthEY REMBEF UFSHils & 'theS8htd NJ
the tinme over which the average is obtained |[|onger than the cycle of the
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than 300 nsec. ,As nentioned above, according to the sixty-fourth aspéct,
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portion, furth%(r)t? ZE cal cul ates an average delay tine on the basis of the
aver d8e S¥BAMITNAUSHEMOBener at ed i nformation of the video frame transmitted

i a constant ARepy ofp téﬁ%ixtﬁggve%]ﬁlﬁ %‘éﬁé@@eiﬁ hfh%“Q‘BE?%ixéﬁ”%sH?@ts e
cal cul ated average delay time ‘as the maxinmum perm ssibfe delay tife. 25 As
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video rIsteB A0 b8Ey T 2 constant period of ¢ime and the average
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delay tine is also calculated. -
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
e 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
occur, 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 to 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.



Then the cal culated amount of information is used as the threshol.df Qvtgﬁg
frame 30 dropping control. This allows frame dropping control corresponding
to the noving video characteristics and conmuni cation condition. 4 NOV
2005 -67 According to a sixty-sixth aspect, in the fourth-sixth aspect,
when the video receiving device cal cuggtes the average throughput, the
time over which average is obtained is variable according to variation of
the nunber of bits of the data correctly received. s As nentioned above,
accordi ng to tHesogling yo $i seventisfleaspeaeir tesiiftygfaumd aspeck, when thvivicea he
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data_ 20 correc %Pé received. As nentioned above, according to the
si xty2ei g I"P‘H§{) PrS-decreasing the time over which the average is
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t hr oughput, and i'n the condition where burst type er occur, setting
t he ti nmeposdstemninet aonstani erigd of §imebfcaicatzuldtinggbe averagye heowghpud iohol5 t he
occurren rsf errors allows quantization control to keep stable

e b
even W f%ssgh?é%%grrﬂggg._ According to the sixty-ninth aspect, in the _
fiftieth aspegls mehBoReeoos ThoESHirRORS RN RS- At Hspeisih@s tsakifd ati ng

t he average throughput is not |ess than 300
15. for obtaining the average is set to 300 msec or longer, determination of the
quantization step size which does. not become unstable even when a burst error
occurs is realized when the movement of the object is large.
According to a seventy-second aspect, in the tenth aspect, when the
quantization control portion calculates the average throughput, a time for
20 calculating the average is variable according to whether burst errors occur or not.
As stated above, according to the seventy-second 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 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
quantization 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



msec. 30 As nentioned above, according to the sixty-ninth aspect, the ti n&}
for obtaining the average of 300 nsec or |onger permits quantizatiboNOV 2005
control which do not go unstable even with occurrence of a burst error. 4
NOV 2005 -68 According to a seventieth aspect, in the fifty-fourth aspect,
when the video receiving device cal cupgates the average throughput, the
time over which average is obtained is variable according to variation of
t he nunber of bits of correctly received data. 5 As nmentioned above,
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15 . the frame dropping control can keep stable even with burst errors.

According to a seventy-sixth aspect, in the fourth aspect, when the
transmission control portion calculates the: average throughput, the time 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 time

20  over which the average is obtained permits the quéntization 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 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.



According to a seventy-third aspect, in the el eventh aspect, when the
quantization control portion calculates the average throughput, thg ﬂ@@m?ﬁﬁ
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 tine for calcuf@ting the average allows the
quanti zation control and the frane dropping - 4 NOV 2005 -69 contro
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occur or not. As stated above, accor g to the sevenly-sixth aspect,
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pr edet er m ned
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 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



certain tinme for calculating the average throughput is not |ess than, 300
nsec. As stated above, according to the seventy-seventh aspect, si ick Niwe 2005
time for obtaining the average is set to 300 nmsec or |onger, quantization
control and 30 frane dropping control can keep stable even with burst
errors. 4 NOV 2005 -70 According to a peventy-eighth aspect, in the eighth
aspect, when the transm ssion control portion cal cul ates the average
throughput the tinme for calculating the average is variable according to
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sevent y- ei decr eas the, 5 tine o er which the_average is
obt ai ngd Q%P%&'Q Eg%ez%‘f‘?raﬂec%ﬁ&'@mgnﬁyf@a‘ﬁ%‘ PRI REBER $7y 3@5 4t erﬁl‘i’ir%kl y
responsi ‘éﬁobﬂor@oﬁ@@%k‘-lﬁ Ir ALV R ejelSs | Weﬂgﬁ%rﬁf\%@@ntrh@ﬂtod‘mere bur st

type errors occur, setting the tinme over e average |Is obtained
| arger than th“@cogcttm@t@fantﬂwtymondras@eot in meymfibe third b fouath, sesenthe

t d, the f d t | K bl
aeh bor 4 WP BoeRit i et edin bRBRatin S RS SRR sbetgme
aspect, fdigth, Wr%@@éﬁfyﬂéét.@ﬁd%rsb@eﬁtythﬁﬁt é@pﬁe&@'tﬁé'aﬁrbt&ﬁb {H8ughRit38ethe

t hroughput is not |ess than msec. As stated above, accor Ing to the
sevent y- REFAER tBpde calcyiatedas Ieectt iof@ njt timettpassenghy dividing baglee certsigt to

300 nsecy q S dro cont rol
can koop TEAMIE HarHE Rel BLSFE M e i B el AP ERsER G
in any otctirautgtingathecarhount bf daeventputied intther dree b t betvtwhtprb@ent
seventeenth | eteenth to twenty-first, sixty-first to sixty- fourth, or

seveh %%t%ﬂt'm%wmto@tbg@é@%entttw as Ry thausildime passss.t he
certalntlrrE| f edln
aunit 20 ti #% ét@#e‘ragén?c%\%céi a;& ?O'Irﬁgfﬁ g@ﬁoéne%w_ggcw%%ﬁégh%%%gﬁﬁw{%res t he
coded dacal.cuMed;ttm@dldatg)me tatacpuhbeg of ditshfer ¢he lbrtaintimepleyg the sertam t he

.th al.cul ed. b th f bit [ f th
transmi s rr@t?“r%%a"ctwftﬁ NS ka6 Sali el e ol OF et e ahictlions 5
T etransnigsixBrdgs Rs ROt ngu;BdPat@B R %Bo?ﬁi tjf i RRPERE t BRdaRYmAls the

third to fourth, seven?h to 25 thirteent teenth to sevent eenth,
" ‘ni:netieencarafigl @'fwﬁfﬂly Furtharmase xGp-hacksN onSslectiye Rejecit tan be aadzmtedy}ssecond
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cal cul at rtaln ti me passes, by dividing by the
: According to an eighty-third 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

20 certain time is calculated on the basis of the amount of data outputted in a unit
time t which is equal to a video frame period of the coded video from the
transmission buffer temporarily storing the coded data.

As stated above, according to the eighty-third aspect, equating the unit time
t with the video frame period of the coded video permits synchronization with a

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



certain tine the amount of data outputted for the certain tine, whijcRpiys
by accumul ating the anobunt of data outputted in the unit tine
certain tine, as 30 each of the certain tine passes. As stated
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As mentioned above, according to the eighty-fifth aspect, equating the unit
time t with the video frame period of the coded video permits synchronization with
the coding timing. Furthermore, the mean value is calculated by dividing the fotal
number of bits for the certain time by the certain time for each of the unit time t and
outputted for each of the unit time t, which makes it possible to update the average
throughput for each of the unit time t and make careful control.

According to an eighty-sixth 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 on the basis of the amount of data outputted in a unit
time t equal to a one frame time of the transmitted frames from the transmission
buffer temporarily storing the coded data.

As mentioned above, according fo the eighty-sixth aspect, equating the unit

time t with the one frame time of the transmission frames makes it possible to




thirteenth, fifteenth to seventeenth, nineteenth to twenty-first, 9005
sixty-first to sixty- fourth, or seventy-second to seventy-ninth as%é%QE uta
t he average throughput for the <certain tinme is calculated as each of the
certain tine passes, by dividing by the 30 certain tinme the anount of data
outputted for the certain tinme, which-7¥§-obtained by accunulating the
anount of data outputted in the unit tine t equal to a video franme 4 NOV
2005 -72 period of coded video for the certain tine for the certain tineg,
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According to an eighty-eighth aspect, in any of the third to fourth, seventh to
thirteenth, fifteenth to seventeenth, nineteenth to twenty-first, sixty-first to sixty-
20  fourth, or seventy-second to seventy-ninth aspects, as each of the unit time t equal
_ to the one frame time of the transmitted frames passes, by dividing by the certain
L time the amount of data outputted for the certain time, which is the result of
accumulating the amount of data outputted in the unit time t between the certain
time prior to the present time to the present time, the average throughput for the
25 certain time is calculated as each of the unit time t equal to the one frame time of
the transmitted frames passes.

As mentioned above, according to the eighty-eighth aspect, equating the
unit time t with the one frame time of the transmitted frames easily permits
synchronization with the transmission timing of the transmission 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



certain time is calculated on the basis of the ampunt of data out guffied i
aunit tinmet equal to a one frane tine of the transmtted frames fromthe
transm ssion buffer tenporarily storing the coded data. 30 As nenti oned
above, according to the eighty-sixth aspect, equating the unit time t with
the one frane tine of the transm ssionf4fanes nakes it possible to 4 NOV
2005 -73 readily synchronize with a transm ssion timng of the transmtted
frames and furthernore, adopt CGo-back-N or Selective Reject as the
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certain time is calculated as each of the certa[n t[me passes, by dividing by the
certain time the amount of data outputted for the certain time which is obtained by
accumulating for the certain time the amount of data outputted in the unit time t
20 equal to the least common multiple of the video frame period of the coded video
and the one frame time of the transmission frames.
L As stated above, according to the ninetieth aspect, setting the unit time t to
the least common muitiple of the transmission frame time and the period of the
video easily permits synchronization with both of them. Moreover, the mean value
25 is calculated by dividing the total number of bits for the certain time by the certain
time for each of the certain time and outputted for each of the certain time, |
resulting in calculation of the average throughput by the simple process.
According to a ninety-first aspect, in any of the third to fourth, seventh to
thirteenth, fifteenth to seventeenth, nineteenth to twenty-first, sixty-first fo sixty-
30 fourth, or seventy-second to seventy-ninth aspects, as each of 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 transmitted frames passes, by dividing by the certain time




As mentioned above, according to the eighty-eighth aspect, equati r{«‘g 4 HEny 2005
unit tinet with the one frane tinme of the transmtted franes easily

permts synchronization with the transm ssion timng of the transni ssion
frames. 30 Furthernore, the nean value is calculated by dividing the total
nunber of bits for the certain tine bf§5the certain tine for each of the

unit tinme t and outputted for 4 NOV 2005 V O -74 each of the unit tinme t,
whi ch nmakes it possible to update the average throughput for each of the
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met hod. According'to a ninetieth aspect, in any of the third to fourth,
sevent h fige 1for eachtafeheninit timeckand auipuitad fareeathof theneniédind tt which
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rcal cul at ethkascarefilh cohtrblne certain tinme passes, by dividing by the certain

time the anount of data outputted for the certain tinme which is obtained by
accunul ati ng PAGFOIANRG @@ Ainety-saeond@spastunin the thistysniptiy papeetd whent the uni t

time t 2¢g; : | ' f |.od of
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st.ated alloy evemgeoisdvavinble ddverdingdbiedriatioapsicthe Agimben®ftoie ofcorrédte t to
the | east co nultiple of the transm ssion franme tine and the period of
the i dé%PEé‘ar%H)E Anermi ts synchronization with both of them Moreover, the
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g 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
occur, setting the time over which the average is obtained larger than the cycle of

20 - the occurrence of the burst errors allows quantization control to keep stable even
with burst errors.

According to a ninety-third aspect, in the thirty-ninth aspect, the
predetermined '
certain time for calculating the average throughput is not less than 300 msec.

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



time for each of the certain tinme and outputted for each of the certain
time, resulting in calculation of the average throughput by the& gi%\’emﬁs
process. According to a ninety-first aspect, in any of the third to fourth,
seventh to thirteenth, fifteenth to seventeenth, nineteenth to
twenty-first, sixty-first to sixty- 30/6eurth, or seventy-second to
seventy-ninth aspects, as each of the unit tinme t equal to the |east conmon
mul tiple ,of the. video fr peLi d of the coded video and the one frane
tinme of URBSHYSHYN RYIERS fParhss ﬂ\is%res‘s,elw\f@i Retegigcay becadeptedi Astthee 4
NOV 2005 ratfahdrhitsdiHBihogf data outputted for the certain tinme, whichis
the result of accunmulating the anmpbunt of data outputted in the unit tine t
bet ween t he céwceaiding ttd ree nbetpfitth taepegt, eincthe  hinety-fmndht dspaot ea qwriodi ime, t he

average thrqughput for the, certain time is calculated as each of the unit
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time and the period of the video easily permts syncIE")lronl zation w%%rrgot h
of them crBaediee T.t he mean value is calculated by dividing the total

nunber of bits for. .t rtain tinme by the certain ti for, each of the

unit time t aP¥ %‘Ef%ﬂ?‘?ﬁew%‘?w&é@ﬁ tortherngRe ity iaett PAHNP Parideqr i ¢

possi bl e bupstugdieriseas e artRY timid TOUEABIS {00EalBakke he tRralY thiougRplt and
make careful_ control. According to a ninety-second aspect, 1n the

t hi rt y- nkgepingsiakle witthihe ageurrence @b buesi@irkarag devi ce cal cul ates t he
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e ti over. Whi ¢ e average. is obtained allows quantization contro
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| 'ess t hagividlAg e fotal number of bits for the certain time T by the certain time T for each
~of the certain time T and outputted for each of the certain time T, which enables to
calculate the average throughput by the simple process.
According to a ninety-seventh aspect, in the ninety-sixth aspect, the period
20 in which the amount of data outputted in the unit time t is smaller than the
predetermined threshold is detected from the transmission buffer and taken as the
L certain time T.
As stated above, according to the ninety-seventh aspect, taking the period
of burst errors as the certain time T makes it possible to calculate the average
25 throughput keeping stable with the occurrence of burst errors.
According to a ninety-eighth aspect, in the ninety-fourth aspect, the average
throughput for the certain time T is calculated as each of the unit time t passes, by
dividing by the certain time T the amount of data outputted for the certain time T,
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.



25 As stated above, according to the ninety-third aspect, setting,the tine
for obtaining the average to 300 msec. or |onger enables to ke&ph NOY 2005
guanti zation control stable even with burst errors. According to a

ni nety-fourth aspect, an average throughput for a certain tinme Tis
cal cul ated on the basis of an anount -of/data outputted in an unit tine t
30 froma transm ssion buffer tenporarily storing coded data. As descri bed

above, according to the ninety-fourth aspect, since the average throughput
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time t with the video frame period of the coded video permits synchronization with
the coding timing.

According to a one-hundred-first aspect, in the ninety-fourth to ninety-ninth
aspect, the unit time t is taken as the one frame time of the transmission frames.

- 20 As stated above, according to the one-hundred-first aspect, taking the unit
time t as the one frame time of the transmission frames easily permits
synchronization with the transmission timing of the transmission frames.

According to a one-hundred-second aspect, in the ninety-fourth to ninety-
ninth aspects, the unit time t is taken as a least common multiple of the video

25 frame period of the coded video and the one frame time of the transmission
frames.

As mentioned above, according to the one-hundred-second aspect, taking
the unit time t as the least common multiple of the transmission frame time and the
period of video readily permits synchAronization 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



of burst errors as the certain time T nmakes it possible to cal cul a&e tahe_/_a‘ﬁﬂ.
average 25 throughput keeping stable with the occurrence of bur§t el br &ty
According to a ninety-eighth aspect, in the ninety-fourth aspect, the
average throughput for the certain tine T is calculated as each of the
unit time t passes, by dividing by thé8eertain time T the anount of data
outputted for the certain tinme T, which is obtained by accunul ating the

amount of daf.a outputted in the unit time t 30 between the present tinme and
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synchronization with the coding timng. According to a one-hundred-first
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the period of burst errors as the averaging time used in obtaining the average
throughput allows the quantization control and the frame dropping control to keep
stable even with the occurrence of burst errors.

According to a one-hundred-fifth aspect, in any of the twelfth, sixteenth,

20 twentieth, sixty-first, sixty-third, seventy-second to seventy-third, seventy-sixth or
seventy-eighth aspects, the period in which the amount of data outputted in the
- unit time t equal to the video frame period of the coed video is smaller than the
predetermined threshold is detected from the transmission buffer temporarily
storing the coded data and taken as the averaging time used in calculating the
25  average throughput.

As mentioned above, according to the one-hundred-fifth aspect, taking the
period of burst errors as the averaging time used in obtaining the average
throughput allows the quantization control and the frame dropping control to keep
stable even with burst errors.

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 the amount of data outputted in the



ninth aspects, the unit time t is taken as a |east comon nul ti plmﬁomgﬁ;hgggg
video 25 frame period of the coded video and the one frane tine of the
transm ssion franes. As nmentioned above, according to the
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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.

20 According to a one-hundred-eighth aspect, in the thirty-nine aspect, the

predetermined certain time for calculating the average throughput is not less than

300 msec.

As mentioned above, according to the one-hundred-eighth aspect, setting
the time for calculating the average throughput not less than 300 msec allows the

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.



predeterm ned threshold is detected fromthe transm ssion buffer Y oon
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calculating the 25 average throughput. As nentioned above, according to
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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 ,as each of a predetermined unit time t passes, accumulating
the number of bits received without errors for the unit time t between the certain
20 time T before a present time and the present time, is sent to the video coding
device as each of the unit time t passes.

L As stated above, according 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



300 nsec. As nentioned above, according to the one-hundred-eighth ?a@ﬁgt e
setting the tinme for calculating the average throughput not | ess H *é%%J
nsec allows the 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 for8y=fifth, forty-seventh to
forty-ninth, or fifty-first to fifty- third aspects, the nunber of bits
received without errors for the certain tine, which is, obtained b
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Sstated above, 1n the one-hundred-tenth aspect, @ average throughpu for
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device as each of the unit time t passes.
Lo errors for the certain time can be calculated by a simple process and the average
throughput for the certain time can be obtained in the video coding device.
According to a one-hundred-fourteenth aspect, in any of the thirty-ninth, the
20 forty-sixth, the fiftieth, the fifty-fourth, the sixty-fifth to the seventy-first, or the one-
( hundred-seventh to the one-hundred-eighth aspects, the video receiving device
- has the same function of coding to transmit videos as the video coding device
does, and, as each of the constant period of time passes, by dividing by the
constant period of time the bit number received without errors for the constant
25 period of time, which is the result of accumulating the bit number received without
errors for the unit time t equal to the video frame period of the coded videos for the
constant period of time, an average throughput for the constant period of time is
sent to the video coding device as each of the constant period of time passes.
As stated above, according to the one-hundred-fourteenth aspect, equating
30 the unit time t with the video frame period of the coded videos easily enables
synchronization with the coding timing. Furthermore, the average throughput for

the constant period of time can be calculated with simple processing, and the
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According to a one-hundred-sixteenth aspect, in the thirty-ninth, the forty-
sixth, the fiftieth, the fifty-fourth, the sixty-fifth to the seventy-first, or the one-
hundred-seventh to the one-hundred-eighth aspects, the video receiving device
has the same function of coding to transmit videos as the video coding device
does, and, as each of the unit time t equal to the video frame period of the coded
videos passes, by dividing by the constant period of time the bit number received
without errors for the constant period of time, which is the result of accumulating
the bit number received without errors for the unit time t which is between the
constant period of time prior to 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.

As stated above, according to the one-hundred-sixteenth aspect, equating
the unit time t with the video frame period of the coded videos easily enables

synchronization with the code timing. Furthermore, sending the average
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forty-sixth, the fiftieth, the fifty-fourth, the sixty-fifth to the seventy-first, or the one-

hundred-seventh to the one-hundred-eighth aspects, as each of the constant
20 period of time passes, by dividing by the constant period of time the bit number

received without errors for the constant period of time, which is the result of

accumulating the bit number received without errors for the unit time t equal to the

one frame time of the transmitted frames for the constant period of time, the

average throughput for the constant period of time is sent to the video coding
25 device as each of the constant period of time passes.

As stated above, according to the one-hundred-eighteenth aspect, equating
the unit time t with the one frame time of the fransmitted frames easily permits
synchronization with the ftransmission timing of the transmitted frames.
Furthermore, the average throughput for the constant period of time can be

30 calculated with simple processing, and the average throughput for each of the

constant period of time can be obtained in the video coding device.
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“the constant perio | e can I'ne eo codi ng
Accongli ngevizea one- hundred-ei ghteenth aspect, in.any of the thirty-ninth,
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seventy-first AGGPF i'%‘g?%ﬁ‘eqn‘?rbH‘B?'&S’:@\éﬁf@ﬁf%aﬁBeq‘eth& anY of the tRiEyaiRht the
aspect s, fady-8R) tRE fithtih CORSHBHourth, the sixty-fifth to the seventy-first, or the one-
hundred-seventh to the one-hundred-eighth aspects, as each of the unit time t
equal to the one frame period of the transmitted frames passes, by dividing by the
- 20 constant period of time the bit number received without errors for the constant
period of time, which is obtained by accumulating 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.

25 As stated above, according to the one-hundred-twentieth aspect, equating
the unit time t with the one frame time of the transmitted frames easily enables
synchronization with the fransmission timing of the transmitied frames.
Furthermore, sending the average throughput for the constant period of time for
each of the unit time t to the video coding device permits careful control 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-
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the constant period of time, the avergge throughput for the constant
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one-hundred-seventh to the - one-hundred-eighth aspects, the video receiving
device has the same functicn of coding to transmit videos as the video coding
device does, and, as each of the constant period of time passes, by dividing by the
20 constant period of time the bit number received without errors for the constant
period of time, which is the result of accumulating 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.



20 constant period of time the bit nunber received without errors for .the.
constant period of time, which is obtained by accunul ating the bit éﬁﬁﬁ% 005
received without errors for the unit tine t between the constant period of
time before the present time and the present tine, the average throughput
for the constant period of time is segg.to the video coding device as each
of the unit tine t passes. 25 As stated above, according to the

one- hundred-twentieth aspect, equating the unit tinet with the one frane

time of the tma:asmmge@iafcmraanm twerdyaitEaspsot NRNAMNbE e Birtykikih e
transm ssion tim.n the transmtted franes. Furthernore, sending the

aver age th9 dughsigh g‘hthQ frstycepeanshio plbei foydtith, ithe feréy-seventh tefthe Hertyni Ej
f t 3
coat ng aouificol YRERREARAE AEUIE AR dlotis Bhe Wied Rl ing dRyicdthasihc! £

the thi rtswma funation oftdmehrtdﬂcr transinithlidlecd be thevideosesding devldeh@oes and
forty-fi the forty-seventh to the forty 4 NOV 2005 -85 ninth, or the

ft
FiftySfi F'&‘? bit pumkeretelyed withpul eswes for heecopstans negiogafitime. deich és thes t he
same fungbd gof scaalémaf e d I?fﬁ%‘tteq‘ﬁ'aﬂﬁpﬁeq hﬁ] en%ﬂ%gmﬁe%tﬂw does,

and the bit nu er recelve ut' errors e cons perro
ti me, whiframeé periotohtheechdeasvidaosh aotl the@necfrmnammqoehhedraﬁsnmtteﬁ fmms, by
accunulating the bit 5.nu recei ved “”tQ8Ut errors for the uni

t
equal toPER® ?e%%%u"alaﬂ#%r{ﬁ%mﬂt PPMbessrepgived; Without relrRrs o itae Wit inm'@ oded
vi deos amp@tiéen aRe cBhQ@tbbﬂBdQ)fftlrﬁé‘Beibﬁ'é‘ﬂ%TbFés%ﬁt fifr g { rﬁi pre8BncHnat ant

period of time, is sent to the video coding "device as eac t he const ant
peri a8 ofS ’tl‘an‘émﬁ@sist@sthe Aidest eading dievice, aseeaadr ofi thg unit tirhe t passes.

commn i t1 prs Bt 8BbrE-RARab 0 e e hieSiaianty Tl 83 BiviEos
easi |y ettablin timecds the lzabi esmivdnmbRiphe of thelteiRsniigsibRgraime Eme éﬁtftrhé t
nunber received without errors for the constant period of tine can

cal cul at &MRHt &f ¥idaose sag%ﬁw%s Sypchnesizalion ayiht hetlsu@ﬁﬁuem,oan@amh of
fa\he Onﬁ%ﬁghliﬂﬁﬁ %b‘?[f rF@dél\pe% \%ﬁﬁ@utn&‘?or'sr'fo} b5 \ébgﬁgpP?%hg@ ofgMse. 15
: ccor di ng toao vvent y-Ssecon ect N an e

¢ thi rtlg']c _nrfm‘:]éach ohihef wmit yFrml ’odthl'.het\hdecb ch’dir@ ﬁevuﬁélagél%wa@@mrﬁbghplhtﬁcan

) I Xty-TI11t to e seve I st or the one- nundr e sevent to the

- one- hundPEcPUREToR&ReR T thersint ilect e SRR Hb CoMERl Gan adesliest imthe

- functi onyRfecc@Hing dbGick' an,sm t videos as the video coding

According to a one-hundred-twenty-fourth aspect, in any of the thirty-ninth,

the forty-sixth, the fiftieth, the fifty-fourth, the sixty-fifth to seventy-first, or the one-

20 hundred-seventh to the one-hundred-eighth aspects, the video receiving device

has the same function of coding to transmit videos as the video coding device

does, and, as each of 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 passes, by dividing by the constant period of time the bit number received

25 without errors for the constant period of time, which is the result of accumulating

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
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the constant peoneduotiréd-tveentgiftheaspret ofiltihe preserithingentidreispdicenteditmg  and
t he aver hr oughput for each .of the,  constant period of tine, can be

obt ai ﬁed%%ﬁ"‘ Efﬁ@sr\??sagcw BtIEMgNRNICk @ cading geyics escocaagAeé@namﬁgdqta and

one- hundr. '

Ohi Tty ePoreteRinyXiebe fr 36080 cofafbrpElesiif 1o fcehd it orbled

t he fort)%othafrﬂlﬁycancldmﬂhibayefi rst to the fifty-third aspects, the VI deo

d h f ti f di to t t d th
Vi deo. codi ng. WIBED: s toosRBsEViEe SR e nat SRHEFeRLE BRROKE for

t he consiepidirs [76F 198! @hstdrit®peridt ©f tinge t'l"‘ewhfc‘lhskb| theofres @b ofagh &fcht be ainit
time t equal to the |east commn multiple of the video frane period of the

codedOvi dserdetarbine ecentidant pawod jatetiroe T Hrassean setymethtingathes bit preaber

‘et veen {Rehyed Sydiol BBRETor & bl @8 g2t Bhe?L for e, bt Perlp B cen
tine, idimesT} teathenicbtied d@mtélas\éa@ﬁQ)fQﬁd itife Tgdseesaan® e coding ievigd t
time t pas efﬁj As stated above, according to the one-hundred-twenty- th| rd

aspect , es fheaveragethraughpyt faribe |cea§ftané BRYied ofdima pion b hasis of
transm S%é’Blt “mf%ﬁ%}’ﬁ@ﬁ?“?ﬁ‘e ,%%|vﬁ§b08éw¥r Ldeos easily enables

synchroni zation wth em an ansmtting the bit nunber
~receilyed wit hdwst staterd)abof/@,ramdmdmgrmtmatommhundremif—twenmfﬂtﬁ ésp!eceabh if t he

bt ai ned PHEIBE JEREF WBoLR IRy foé thE Shasiaar Braed Sofneu cORbPeeaiPdalated | n
the videgHcaMhme HR¢kS8ing, and the average throughput for each of the constant
period of time T can be obtained in the coding device.
A one-hundred-twenty-sixth aspect of the present invention is directed to a
20 data transmission system in which a coding device for coding to transmit data and
a receiving device for applying certain processing to received data are connected
so that they can communicate,
wherein ,as a predetermined constant period of time T passes, by dividing
by the constant period of time T the bit number received without errors for the
25 constant period of time T, which is the result of accumulating the bit number
received without errors for a predetermined unit time t for the constant period of
time T, the receiving device calculates the average throughput for the constant
period of time T as the predetermined constant period of time T passes.
As stated above, according to the one-hundred-twenty-sixth aspect, the
30 average throughput for the constant period of time T can be calculated with simple
processing.




According to a one-hundred-twenty-fourth aspect, in any of the~ 4 NOy 200§
thirty-ninth, the forty-sixth, the fiftieth, the fifty-fourth, the
sixty-fifth to seventy-first, or the one- 20 hundred-seventh to the

one- hundr ed-ei ght h aspects, the video receiving device has the sane
function of coding to transmt videos.gg_the video coding device does,
and, as each of the unit tine t equal to the |l east comon nultiple of the
video frame period of the coded videos and the one frane tinme of the

transmitted fAanesupdesitverty-sdivehith agpdey of he sreBehEiRtemi Bdirfctdd te t he

bit nunber received 25 without errors for_the constant period of tjne,

whi ch i s & #ata, Eangmisgionasysiem g whigh a redisior deNies der eeding vod Fanstatlinger r or s
for the ' ' ; C tant [ L : e esent
time and Phs hHeD shet ARG Rr a8 cor sRBedbert B e gblraRl PP e

of tine icensedkdtsn thabthaydmm codmugicitei ce as each of the unit tine t

passes. 30 As stated above, accqrding to the one-hundred-twenty-fourth
aspect, taki nd‘ﬁ"ecrﬁ'é’ e feesinag: %‘é‘c?%éam%'%ﬁ the b munier mceivsd out
transm sgi | ¥ ' ' I

synchro nl%lggta? gﬂﬁﬁgﬁ%ﬁﬂng@@?ﬂéﬁﬁt Eﬁﬁé& QEQW%@@“ ‘?sggielt r?égﬁ@%?fafsf%%cq he
aver age whrtbegrpdeterminachanit ditse dnpagses, eitcumulating the bltenwmblen reasidichg

device for.,.each of the unit .ti t, enah|l es careful control .in _the_yideo
codi ng  guoRE i et Rk bie Tocmpen e prédtigetint nstant ekt S oten: | on
i's directiebefofe @ pres@it tink RSiHeSSre88nBHMEST tHe ¥HIRG devicedid8adieyf afs f or
coding to transmt data and a receiving device for applying certain
procd8si Piedeiernaibervienit Hmeat apsses mnst thel codivgt detice issiculatas doenaverags e,

e L, eRSREL I SApe R B 4 Wt SRR

of a | orgeaided fom thedecoivirigpdévigeri od of tinme T passes, accunulating the
bit nunber received yéhgout errors for a predeternined unit tine t for the

constant peri &% #ate ve; a¢prding tooiienenerBundediweaniy-feventhraspechedyr
, . PG _ ; )
passes %ﬂsﬁg@nggﬁ% Bt rfé@m&%-teﬁgﬁ%a WiftfoRe ewtagsefa\btﬁnﬁéggn tgpﬂ;&.fw& @ﬂ{e 1 he

const ant per ime T on asi's ecel ved fromthe
r eceityi np they coding tevite fot aebell obtiwyenit imeor dhegvievagdthroughput for each of

O M S D ESRSE ol gaPiaosy oot Voo i thout errors
' A one-hundred-twenty-eighth aspect of the present invention is directed to a
data transmission system in which a coding device for coding to transmit data and
a receiving device for applying certain processing to received data are connected
20  so that they can communicate,
wherein the receiving device divides as each of a predetermined unit time t
Lo passes, by a predetermined constant period of time T the bit number received
without errors for the constant period of time T a, which is the result of
accumulating the bit number received without errors for the unit time t between the
25 predetermined constant period of time T before a present time and the present
time, to calculate the average throughput for the constant period of time T as each
of the unit time t passes.
As stated above, according to the one-hundred-twenty-eighth aspect, the

average throughput for the constant period of time T can be calculated for each of
30 the unittime t.



wi th sinple processing, and the average throughput for each of the constant
period of time T can be obtained in the coding device. A o y 2005
one- hundred-twenty-si xth aspect of the present invention is direct e(jwo a
20 data transm ssion systemin which a coding device for coding to transm t
data and a receiving device for applysdg certain processing to received
data are connected so that they can comruni cate, wherein as a

predet erm ned constant period of tinme T passes, by dividing by the

constant peri gdcofdirig ttea bnbFeurired-duehgLninBCaipet inidny@fthe bhaltfuridesd-t he
25 constant period of time T, which is the result of accunulating the bit
nunber r BktYtihdorths nechurdreditwenty-pichthc aspestnciieumit timp ids takely as e
const ant ng devi ce cal cul ates the average

i . Vi
t hr oughpgpsff% ﬁé\ecc%ﬂg}g?é%[ns%?é gr%m(#'ti me T as the predeterm ned constant

period of ti mAsTstatessebovésirstrat ededhmdeed-doentydiiniy bepddietaking the unit
one- hundred-twepty-si xth aspect, the 30 average throughput for the
constant E'B@r‘i Fathe dateriame 'Ogeofégﬁccmdgﬂéiﬁtwppﬁngﬁ Synehroprabien yyifgthe. 4
NOV 2005 cp8fRgAindRg: hundr ed- twenty-seventh aspect of the present invention
Is directed tqo a“data transm ssion systemin which a coding device for
codi ng and tr Acsoiding g a deteahuandted-thishethvasgedein aayf i thepphgtmodeed4 ai n

i ng_t ived dat d hat they . icate, 5
Wher ot n PReyKEiiG: e onedhihuted neRPrSHREatiacs thp sroa i v Pan A b6
errors feame MhEGSH 6f BbAIAY t6 MRmEAI dRErdOtheXodihdBevice WHes ahd thiks firesul t

of as each_ of the predetéermned unit tinme t pasSes, accunulating the bit
nunbé? r gpibitimedt asvthendate feame peripdof theecoded datace t bet ween the

Dresent 1 e, ASotaiel it Rneliink ding St hdhdied-RERR et rieRBlo

tinme t p&a'ﬁeﬁmeat\(bst 1475 crmﬁ fehrake Viirae 6ﬁ|t§él|t?ét@nftt@d_ ﬂéﬁfe@géasﬂwrémjﬂm%u'i for
the constant periqQd of time T on the basis of the bit nunber Treceived from

the recefYR¢yoBgatieR withshedransanitipe ining o dheifragsmatadiisames. |
o o e oy LEPDANEPIS EnpRfelon iy SO P P TR frace, Lo

for eachteéntyHdthutt bnethundred-twbetyaeighihg aspdateutiep wecdiving edelicothast the uni t

t e t C%Qm%efu%gttlgr% of (C:iocsi:qg ttcr)1 ?ra%gg{itncgatg %\éi tﬁg'coding device does, and taking the
unit time t as the least common multiple 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

7‘ 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.



A one- hundred-twenty-ei ghth aspect of the present invention is directed ta.
a data transm ssion systemin which a coding device for coding fo ¥ QhsHRP
data and a receiving device for applying certain processing to received
data are connected 20 so that they can communi cate, wherein the receiving
device divides as each of a predetermggd unit time t passes, by a
predeterm ned constant period of time T the bit nunber received wthout
errors for the constant period of tine T a, which is the result of

accunul ati ng tAveohlinhg rorheone-boadreerthivty-thondt aepecty Sn fthe fong-sixtht agpeat, t

bet ween tnﬁgg pn&deterntned const%nt eriod of tine T before a present
time and™% %lee‘é Pt 'O¢9IRY deyicesRariates heeaavaiaga duovaPeiiy Hiruevegonthe

const ant {jpes ii@da@ébléia'E%oFEiiﬁg?ﬁcﬁﬁvgratehcﬁ?fbu?ﬁfeyrfﬂ?yoc?hpgr fiopasses. As stat ed

above, according to the one- twenty-el gh aspect, the average
t hr oughput f oAst hetatashsabone, peadcodding to mtheél one-huedead-thittptiea! f aspecich of
30 thg unj t Accor di

n

i .~ 4 NOV 2005 -89 ] ]
one. hanaetredati Jhes fimde DYBEaptich e, AYEraG & GHBaREHaPErTItS bRt J2Ma th 1 o

t he one- lyd\sisieg chWedE Juiekig ReSpGHRRe ' | ' R one
frame tinme ofI ?ﬁe tra%uslm' ?t eﬂjf ram?ag@@@g%ﬁefgrg%%ﬁpeqt, éEﬁd Erﬁe SHiton
one- hundMéere ieirstytype erera ogeadn, settingi thg tirhe ovar whidh thenaverage is hbtadrech

frame per] c per.m Sy ronization with th aodi ng
tining. Aéc'ggF 3&%’&;%8 §9<§%e3fﬁhﬂ%r°§°&ﬂb%ﬁ?%i%*f S DL OO 5‘“9W8f hg3me
one- hundrdeshpihgedhtrof tof Kdept stablecsvemewity Bdit ériogpent y- ei ght h aspects, the
recei ving device has the sanme function of coding to transmt data as the

codi d8 devi ce AfseEding i@ a ene-sundied-thistyfaurth asredt, indhe filtiethtaspeetuvharer i od
{of: th - : boye, i t - -t hiztieth
0 ec dvﬂé&arecéﬁm?gﬁ at??\ﬁn%@tQMaguigﬁe%C?ﬁg'%arﬁ e pﬁgﬂ@ﬁplpﬁgﬂ%eﬂmte !f{){' €

aspect, taking the uni € one ransm {ted
franes eaveragieyddlagableyauchrding tatwhether dursit dreorisraoearot hotng ti mi ng of the
' one- hundred-thirty-first aspect, in any

AR b A SO TR T A - e
{he oo ueenadiay begunasoidiou Aol aneiga ebundh R e gAY o
mul tilpl e controhendatthe f frame oppidgotontna qoitddy dasponsive 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



and the one frane tine of the transmtted franmes. As stated above,
according to the one-hundred-thirty-first aspect, taking the 20 u%|H8€|&ﬁ5
t as the least conmmon nmultiplex of the transm ssion frane tinme and the
period of data easily enabl es synchronization with both of them According
to a one-hundred-thirty-second aspect,gin the thirty-ninth aspect, when
the video receiving device cal cul ates the average throughput, the tine for
averaging is variable according to whether a burst error occurs or not. 25
As st at egredrieeninaddbretihold isodeteetenh eartutakeadas the tyesgirantimesfoeatse in

decreasing, the ti over ich the average is obtained permts the
quantizapgwpaﬁwgﬁgeﬁiveaﬂ%{%lrwg@gonsi ve to a change in throughput, and in
the conditi onAshgiaged E%@é éb.’&?rdﬁ{%;rﬂf ﬁwé)%?ﬂérhurﬁﬁ%& ItReyidi8h tddPece Ve in%' ch

the average is obtained |arger an the cycle o the occurrenceé o e
bur st er the duwst ewsr tdysleg@asanthiez averaging iime | for 3Get n Ioem)msgameeaeemgam th

b t t dred-t ty-1
aspect . ITHoRRRAvERY IS Pere anfseiartizgron coRuS, Aaddny dags AMpRi Coatrol
cal cul at eswifdeb@eeede®, t hroughput, the averaging tinme is variable

according to whether burst errors occur or not. As stated above, according
to the one- huAgeewingitor p- onerhingsedthirty-sevepth @spenly inhanyi at theepnehi ch

responsi danptARROEA TorTbh e Mo AERICheaRE bR wilkhr i

type erraumbetasceivee withqit idh@rs iforethevarit i hehiigl RVibeaafe fanfbtidiened
| ar ger tl’hﬁr; t he C%Ae of the occurrence of the burst errors allows the

fram® difppiangmiled frames iscsriplier an the, Predgterminedsthreshald ds detededor di ng
h
to a onegzhy QQI’E&?’@& e EVerfa@H{ﬂtﬂp@mEEtfor b&c&igﬁné id b@%%g?ftﬂ%hp en the

vi deo receiving device ca es the average throu I'rre for
aver agi ng i s Yarstateldeabmveoadcovgirigotovthetdnes- h@ndmd-thﬁy@xeslendt%pem tatiing As

st at ed aﬁgé/etﬂg ccordln to tgﬁ one- hundred-thirty fou h asp &@
decreasi fif t eﬁ@roQ/ et%‘éerﬁg@rgag'g‘q é’sﬁgt fome %@Pgn @erage
. quanti zath@ighg® séitsClhe?stdbichgudrtBaRon c@ﬂ&bl‘gn&‘iﬂé rfr‘éjbmélﬂk&dﬂub{%%ﬁﬁeps.' ve

to a change |n t hroughput, and i'n the condition where burst type errors
“occurl$ smwarudd@urabeltmm over which the average is obtained larger than the

el T e SRR 0 By SR AR oo e B
e - 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 time t
20 equal to the video frame period of the coded videos is smaller than the
B 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



According to a one-hundred-thirty-fifth aspect, in the fifty-fourth aspect,
20 when the video receiving device cal cul ates the average through&gt,t}ngw
time for averaging is variable according to whether burst errors o e
not. As stated above, according to the one-hundred-thirty-fifth aspect,
decreasing the tinme over which the avé®Zge is obtained pernmits the

quanti zation control and the frame dropping control quickly responsive to

a change in 25 thr ughpgt, and in the condition where burst type errors
occur, sEWeshRdiindgtesed. shdrtalipn @s the axewmaing: time upedifprgalchla§pg thaan t he
cycle of g, QGh of the burst errors allows the quantization
control gngﬁghe Eﬁ%ﬁ@ﬁgropping to keep stable even with burst errors.
Accordi ng to Asostateduablowsl- addardipgstioxtiie esedtindredthiy-nivith tdspeot)dakingdr ed-
30 thirty-second to the one-hundred-thirty-fifth, a period in which the bit
nunber 16 B STOE HIGHE % dhe F¥sraging: denet iRt nfd abipining het ayeraghal | er
than a 4Gl erthitsRhedghskE mei g ' as the
aver agi ng ti%§9?3% use In calc at?ng t%gﬁgggéﬁégﬁ%ﬁ%hﬁgﬂ%&@ﬂmhs S Ated
above, atwardibwsterrarse one- hundred-thirty-si xth aspect, taking the burst
error cycle a he aver.aging. ti for use in, obtaining the gverage 5
t hr oughput pe?mg?% aPHeOtEg'éBE@ChﬁTiﬁﬂui%ﬁ’iQﬁﬁ’e@t?n??‘gladlé(ﬁgta@ﬁé 9 i ﬁé’%?%pi ng
control jivendss wilbetomemble afsaehtirBeh e RISNRTEOENSS deBtriitenssMaat h
aspect, in any of the one- hundred-thirty-secondto one-hundred
t hi rty- f PfRSeNt iyeniien wheni takem inceonjpeactinn with dind sccoropanyirg dwwingat errors
for E@e unit tinme t equal to the one franme tinme of io the transmtted
Aframes is smaller than the predetermned threshold is detected, and taken
‘as the averaging tine used for calculating the average throughput. As
stated above, according to the one-hundred-thirty-seventh aspect, taking
the burst error cycle as the averaging tine used for obtaining the average
t hroughput: permts the stable quantization control and the frane dropping
control 15 toward burst errors. According to a one-hundred-thirty-eighth
.aspect, in any of the d@ne-hundred- thirty-second to the
one-hundred-thirty-fifth aspects, the video receiving device has the sane
- function of coding and transmtting videos as the video coding device




does, the period in which the bit nunber received without errors for the
unit tinme t 20 equal to the video frane period of the coded videésgiﬁgy 2005
smaller than the predetermined threshold is detected, and taken as the
averaging tine used for calculating the average throughput. As stated
above, according to the one-hundred-thP8ty-ei ghth aspect, taking the burst
error cycle as the averaging tine used for obtaining the average 25

control” ik BERGRIPTIONIE THEBRARIGE 2 one hundred- thir iy nint hr in

any of the 0n¢j@.t1ﬁ§fe¢6tdd&!diégrélg@%ﬁewﬂnésﬂﬁgﬁu%?é %f%‘i’ﬁiﬁ?a;%é‘g@&iﬁggjén\@%o

aspects, the video receiving ice ha sane functi
t ransmi t agcaesing tosa fingt armbledment ohthedereisent idgestiort.he 30 period in which the

bit nunber receivwed w thout eryors for the unit ti t .equal, to a, |east
comon nul t i p%igcﬁb@t FedifgrAl \?[‘8\_35’9‘ F%?%S%@m%‘if frT‘t?‘ﬁ’ed@ edmg @dsthend
the ope fangmiftédBafie hEvAIiARE Fitdt FnBJRR St beth%gﬁrbbéﬁt ih@{rﬂiotnhe
predeterm ned 4 NOV 2005 -92 threshold i1s detected, and taken as the

aver agi ng ti nFigdds d Hlockadiegramishpwing anatheragarnplecefgiineustruoksres of thedl

arror cydrie dhrlRalAnfRN el e el i Bt P B eBreenlel Bpredenl =

t hr oughpinvepgioni ts t he stabl e quantization control and the franme dropping
control toward burst errors. These and other objects, features, aspects
and advant age$'@f 18 bjcksdingram shewing thewstruciyee efn@nnitageappding rfeviceom t he

fol I qut ngcdetihd &fla 4886k BRHBYIMENE Hohe R ESSHinIARBRL | On when taken in
the r aw E{;seq{lld L{QN %

conjunction wt accompanyi ng V 2005 -93 BRI EF
'DESCRI PTI ON OFig-BiHis RARMNGBh &t gshbwiisg ahé ltiasikg dif agatanraisidmin tHeessédnibt ur e

of an image cpdin Vi ce ccording to a first enbodi nent of the present
inventioﬁ?“etﬁcgr."ﬁnggfd ed?rﬁﬁ?'gir’rpg%wrhg neasurenents of the delay tine and

the 5 transmiig gdsfd Bkl dibgiarilshbllingthe birati B dnitigebodiRg d¥viReN!
. according to a third embodiment of the present invention. '
15 Fig.7 is a block diagram showing the structure of an image coding device
according to a fourth embodiment of the present invention.

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.
L 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.



Fig.3 is a block diagram show ng another exanple of the structure/of ghgw5
frame dropping/ quantization control device in the first embodi ment o
present invention. Fig.4 is a block diagram show ng the structure of an
i mage codi ng device io0 according to a second enbodi ment of the present
invention. Fig.5 is a timng chart sho@ng the timng of state transition
in the second enbodinent of the present invention. Fig.6 is a block

di agram sho ngﬂﬁ ge structur a€ codlnq device according to a
third embodi f'St%rOﬁﬁé% W iniherfasenin WBICH: fe #izesohther Rriqeityiaked dsm
showi ng tc'ﬁ@n?éd‘! iEIHY Sinf eMBotFREIR cﬁqgéﬁ_'ﬁge ‘f'trﬁfentlﬁﬁcord' ng to a fourth
enbodi nent of the present 1nvention ock di agram showi ng
anot her exanpﬁhgdﬁIshedegﬂunﬂbrdea¢ﬂmn@theEﬂﬂncdn@@ﬂbn@Mﬂpaonnaaeeanm

control vice in the fourth e iment of th es |nve on 20, Fig.9
is a bl og’g’ Y &ﬁ{%aﬂﬁ? ﬂH@'q&qqlﬁ’é‘t‘iﬂ'Er%f“ %Ee'%hffdﬂg?ﬁi' eoF\reS@?Etem
accor gi ngnemtianf i fth enbodi nent of the present invention. Fig.10 is a bl ock

di agram show n I%@t he structure of an inmage transm ssion systemaccording to
a sixth ermbodiFigAY igfa ccoetrpl 8ewnef thevarad cantreli fpr the pmr&ytﬂreakartd agnam

amboa reRtonD pike HhEfi APal R, FEMENInBY €Ftp SruBATaRL PO EERbon

of gener dfwaghtiopnf ormati on with respect to the quantization step size in an
ei ght h enbodi nent _of the present invention. Fig.13 is a block diagram
showi ng the sfi@dBuise oPlagh dirggame showinaian cxamplerei e tdrusturenoh a

;enboqbne #)n%nﬁd?'%l ﬁg@ggégfnpvcf&ﬁdé)n 30 Fig.14 is an exanple of division of

i mage trane nwhich the size of the priority area is

[\changed i n t wiigt 8 s aiblo¢ihdiagrarh shendhegl anexangfle bhthe sr@stery of theegdidirg. - 4
NOV 2005 94 FI%. ia is a process flowin the case in which the size of the
priority devicg ip £ig. anged in the ninth enmbodi nent of the present invention.
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of the pdaepping control.
15 Fig.21 is a diagram for describing the quantization control in the
conventional image coding device.
Fig.22 is a diagram for describing the quantization control when a rapid
motion of the object takes place in the conventional image coding device.
Fig.23 is a block diagram showing an example of the structure of a
20 conventional low bit rate coding device for television signals.
Fig.24 is a diagram showing the measurements of the delay time and the
transmitted frame interval in the conventional image coding device.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
25 (First Embodiment)

Fig.1 is a block diagram showing the structure of a video coding device
according to a first embodiment of the present invention. in Fig.1, the video coding
device 10 includes a video input portion 11, a coding device 12, a temporary buffer
13, a first SW (switch) 14, a generated information amount calculating portion 15,

30 a frame dropping/quantization control device 16, a transmission control device 17,
and an output device 18. Furthermore, the frame dropping/quantization control
device 16 includes a frame dropping control portion 161, a threshold storing



5 invention. Fig.17 is a control flow of the area control for thaﬁﬁfﬁ%wi@ﬁﬁ
area and non- priority area and the quantization control in the tent J
enbodi ment of the present invention. Fig.18 is a bl ock diagram show ng an
exanpl e of the structure of a io0 conventional inmge coding device. Fig.19
is a block diagram showi ng an exanpl e-8%-the structure of the coding

device in Fig 18. Fig 20 is a sequence diagram for describing the
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of the object takes place 1n the conventlon | mage CoO 1'g.23
is a bl od2di agram showi ng an exanpl e of the structure of a 20

conventi onal w%@. rate,. cgﬂ"n devi ¢ce for telg_vi sion signhals, Fig,24 is a
di agr am showi 'ﬁ%??‘”ﬁ?@ Pgﬁﬁfm?‘li%eéémf‘yc? IRg PAAEPIHE 28 tha PPNt d
franesi nidevical 12 h HEasORL88SdrRA flr‘sfrﬁéﬁvé}ﬂeinﬁgeggﬁﬁr)f@amgﬁﬁb fputdHd THE

PREFERRED EMBODI MENTS 25 (First Enbodinent) Fig diragram
showi ng BHantzation: step sfizea usiedetorc th rayrebatlyc eodext oddet rframe to the st

enbodi ne nt _L.nvemnd o | n_ Fi deo coding device 10
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portion 15, 30 a frane dropping/quantization control device 16,
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i ncludes_@a transm.ssion buffer 171 and a transm ssion control portion 172.
The codi N§€@ é%qeeﬁ@fsmﬁ%ﬁ% byffer staragednintes mpaiscas pAdress indisatingithey

write position of the video data into the temporary buffer 13. The frame dropping
control portion 161 compares a predetermined threshold and the amount of

15 information of the video data calculated in the generated information amount
calculating portion 15. If the threshold is larger, it performs frame dropping of the
video data in the temporary buffer 13. 'The threshold storage portion 162 is formed
of memory, for example, which stores the threshold for determining whether to
effect frame dropping of the video data in the temporary buffer 13. The first

20 quantization control portion 163 controls the quantization step size according to
the frame dropping information from the frame dropping control portion 161.

The video input portion 11 and the transmission control device 17 have the
same structures and functions as the corresponding blocks in the first conventional
example shown in Fig.18, so that descriptions thereof are not repeated here.

25 Next, frame dropping control operation and quantization control operation in
the video coding device shown in Fig.1 will be described. Note that the coding
operation, and the frame dropping control operation and the quantization control
operation except when the amount of information rapidly increases are the same
as those in the first conventional example, so that the frame dropping control

30 operation and the quantization control operation when the amount of information

rapidly increases only will be described here.



5 device 12 in the above-described first conventional exanple and éal Q o
out puts the quantization step size used for the currently coded Vi'd ﬁgh’ﬁe
to the first quantization control portion 163. The tenporary buffer 13 is
a buffer menory, which tenporarily stores the video data coded in the

codi ng device 12. The generated i nf or®ati on amount cal cul ating portion 15
cal cul ates the anount of io |nforrrat|on of the video data fromthe
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tenporary buf fe dz%ffa%@ B’rﬂ rframg‘rewfﬁq “grfe) rtign dlo iy geded TiRethe
t enpor ar yoldinhf @svisé aaged %%r@ﬁelhttﬁg 3 agﬂguﬁés 3”#!@@%%9\9@&/[ Qurgiot €

position of tThe video data into terporary buf frame ropplng
control potaute tha geantizaticar gepasiper aded do uaetize rtlnesrhimlodfranmé stbeedaimoiingt  of

is inf ] f i dat | culated in the t f t
orount - S RaFRe] oH8E it Cofhel Bt EBnfe s GonBlcParioR aitor The S P,
f r ames dr areirmgtiad awitﬁmtVd:avl@maﬂﬁg 8pdrﬂoﬁ hes tarmpstas Ytheuéifn%hnél%fsq ré!é"des hol d

st orage portlon 162 is forned menory, for exanple, which ores the
t hr eshol infepnpatipn demihe Ngi&méta’ﬁ?erln tthe tehfpmraryt bufier ddoppithg basrsma‘ thedeo
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here 25 Next rane con op era and quan 'za
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quantization step size used to quantize the video frame stored in
t eénpor ar gomgatdhe devicest he 9a that theaitaozdatadn thertemporanyrhufter 1@6@1&! thbte

gener at eflg transmitted. When the threshold is smaller, the frame dropping controt portion
161 outputs a frame dropping signal indicating that frame dropping of the video
20  data in the temporary buifer 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



s informati on anmount cal cul ating portion 15 cal cul ates the arn)untf;;?,%f{s1 T
generated information for the video data in the tenporary buffer 3‘@# fH@
basis of the tenporary buffer storage pointer before storage of the video
data and the tenporary buffer storage pointer after the video data storage
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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-




uantized with the quantization step size "2" and the anount of geperated
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i nf o gat bggﬁgfenybﬂﬁﬂgggtb%igfdaehhe tenporary buffer 13 and a differential

sportion 31 for ta ference between 25 the video data in the
‘tenporary buffer 13 and the anount of information stored in the generated

I nf tion anppunt or.in rtign 32 may be newy added, and then frane
::Ipogg)inﬁgl cont @?C%‘fﬁﬁfﬁjﬁﬁg@%@‘?ﬁ”@@ rol will be effected when the
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coded in the previous tine gnd t he a%unt 0 enerated rnfornmation of the
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with a new function for setting the quantization step size tor each area.
~ Then, whBAMiONaHe & AYaRizaliontestrol device 41, a frame dropping/quantizatior: control
device 42, a fransmission 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.




pl ace, a quantization step size with a quantization step size Iara.ggr?ggk_‘;amgg

that of the quantization step size determined in the first quantization

control portion 163 will 5 be set for the non-priority area of the next
video frame and provided to the coding device 12. Furthernore, in this
case, when frame dropping takes place:9%or the non-priority area, the
codi ng device 12 may be controlled not to performcoding operation and

transm ssi on eration,, or high.frequency conponents of the input video
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portion 1 t hr egﬁ)l d switching portion 421, a second SW422, a first
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dincludes 25 a transm ssion bu a retransm ssi on bufite a
't ransmi sspostagdperiad of thetpesiod432. Qperation of the coding device 12 is

simlar to th i.n the, aboye-.described_  first conventional exanple, but it
is different ﬁ'ﬁ?ettﬁgﬁshp{dag\gﬁ‘gngip&g@q ’?%hé@t%ﬁmmﬁf the efiRres madsand t8 si ze
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portion 412 changes the quantization step
- . second threshold storing portion 424, formed of memory, stores a threshold for -
determining whether video data in the temporary buffer 13 should be stored in the
transmission buffer 171 or not in the error mode. The threshold stored in the first
20 threshold storing portion 423 has a larger value than the threshold stored in the
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



size of the quantization step size set in the second quantization,control. .
portion 411 5 according to the condition of conmunication and oﬁtfbﬁ@v {UQ?O
the coding device 12. The node sel ection portion 413 determ nes an error
free node and an error node according to the comrunication condition. The
error free nmode nmeans that retransmi-sl0on due to conmunication error has
not been nade in the transm ssion control device 43 over a predeterm ned
constantt nod s that

d dth
retransm @gggﬁ%@i gﬁl @5)?1 ﬁgta téarb?erﬁj'&%?tt@é ;ﬁ? da r’%t ‘?ltreBEF'WBl?SW time
peri od. Dhffet MBshel thes Widde)irBSeip® Pt elic23odst Br %sgﬁﬁ“uc g?ethéoFeJe‘i\%pd mode

and the error npde on the basis of the comruni cati t1on and
swi t ches ré¢fRRNsmigRivacENLEStof the second SW422. The first threshold storing

portion 423, f reshal d f rmnln

whet her to st c'?’(r?Iji ﬂ1 1d§8 'Rn PZ%BW'%W ﬁd ﬁﬂ 'EEH’@

transsi ssaoe furictions h%lcdrrestdeﬁdﬁfg Qrocké &¢ th@@denvdmnal %ﬁfééi'é'o&ﬁ%

storing portian 424, fornmed mam)ré stores a threshold for etermm ng

whet her $NewH 'Bé‘ﬂ@ﬁnthewée&%wﬁ@na& pobigPeated 3Tk dempotasy duffee d3j thetfhet

transm s n{pu r e r r eshol soredln
the fi rs'gg \@0 ?h&lfe‘gh%%ﬁ% a%(rgjr ﬂﬁérdﬂ%tr@'{l]oanrﬁé'f% g@ﬂ%tlln 58& $| tﬂﬁa

t hreshol dreppingdontmok frartios d6arghd hfeem-bt)t]darﬁizalhbﬁ EoReol p@ﬂloﬁ%3 Haee the
retransm ssi o étffer 431 is a buffer nmenory for stori ng@w deo data under

transm sSPOIF r}‘fﬂ 1QNS; i CETESROBEING: RlOGSy tif orhma‘gsmrp dimand, \Andedtsdat a
in the H@g&?ﬂoﬁﬁg%tpégéaeéd héfeat a predetermned transm ssion rate and

;stores the video data In transnission into the retransmission buffer
431. Wien it ng;'él ise3 tunlngecmmhsahoswsm@rtheetquegt af manich the vindde sadection ng

devi 1 dat t t, sion buffer 431 to
(e o ooBortby? LS hASHEES 1o ot RE1iSHER Bhramerati roce o
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portion 413 and _the threshold switching portion 421 e procedure
‘of the r HAPEMSEIQS CORtrel nqﬂlm%as&hmeﬂammaﬁ(ﬁym Flgeb shibdedhe dines base,

“not B deng R Rdeuddn £i6 SRUERLOREH Binich rion i e e o v
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retransm ssi buffer 431 to the video receiving device 1000 in response
to the r&@%i |€§Bows 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 fransmission 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 fo 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



retransm ssion request. Since the video input portion 11 and the_ / . :
transm ssion buffer 171 have the 5 sane functions as correspondi ng %@bd¥@5
in the conventional video coding device shown in Fig. 18, the description
I's not repeated. The tenporary buffer 13, the first SW14, the generated

i nformati on anount cal cul ating portioﬁCWS: the frame dropping control
portion 161 and the first quantization control portion 163 have the sane

function .I €S ' bl o in the first enpodinent, and its .to
desri pr oo ESHRT AR PRARE RS2 olghis” b’ 7or APHEE crane how Fcwi
timng apoidrch13 badnRs threshaiaiswithirRPpéitieA 4643 and the threshol d sw tching
portion 421 switch the operation node to the error node or the error free

node on the b&XECSNMRY tthe eirpibmotiee) the fmeode t salectioraponicnsiddd oviputlan

i - : in Fig. 5 sh i.me base. .15 Th
Phar act el iCAfort A5 EA hicefhg Mkt A08Y0L % WiRE GBRT aoh. EOftol: ven
to the odiorseli@ctilon rgpdrisen théthivad quBBtizatices kehtfol WortedH na 2pektd on 421.

That is to sgﬁ}/, it shows that a communication error took place and then
t he vi deSUPBHERHAM §tepgdive wath oauanizedion ottep &izridarget dhar dhe iatentization and

made a r 1 S84 r egu , ae t S{LSS) r ril 32
made r et ?gésmmséﬁﬁgle?tr? d2§9r gﬁ)éﬁ%@%é@i% re%}%éanéﬁggrg'ﬁ%trq ?{ec}ﬁés%ég e

char act equanjizationFeanto| podien 4 e anti cutpgtsat tomtiectodihg deviveel ZhARgethdto t he
error node. Thg charac%.er éﬁ% in Fi.g.5 351ihows the timng at which the state
changes (thid QY gptization el ON it PRRBtesn it dRe r Mol 5eas iusdil ith t he
quantih zatbdstiy ' ; I ration e

A rame dropf)i nﬁ%%%?@%?gﬁng)%qé?gﬁdﬁg\f}ﬁggﬂ% (gfrg?ﬁg? Wﬁ’gsp@?% EheIAch%)d?eF in
Fi g. 5 wi Belasdoa@sstiondd3bdihewcodingideyiasp$? ajuiaatizés theheideodrame dsinigcthel 2 and

ti i . | t.0. ip.th d ti . trol ti
411 are ennERE den Y ol the by diiaivaian sRl Atbieddra The & PO "
above- descri bbckivirsg thenyeok invtizk aKaw®| the tRREMBId AWikhidd PoRRIMi4A i N

Fig.5) 30 When a communi cation error takes EI ace and the video receiVving
“devi ce” $WHohes e srareclioncek thessrcondobW 434 deam tthe aopnetiio beteiangthdevi ce

40: e, BeDs 2050 AR id BARRBBI AR Bl ROUELER 4380 ARH Rl "
portion é@dond SW 422 maintains this connection until switched by the threshold switching
portion 421. The frame dropping 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 outputs 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)



notice t

“at the PBPHE

Receiving the error notice, the node selection portion 413 outputs an

i dentification signal indicating the error node to the third quand itisf iad0d
control 5 portion 412. In response, the third quantization control portion
412 sets a quantization step size with a quantization step size larger than
the quantization step size indicatediBf-the quantization step size

determ ned in the second quantization control portion 411 and outputs it
to the coding _device 12. After that the third quantization control
portion 412 op¥IcRB8 made pelestipd porinied L did netreceivedbeieres notiee over a

el oot | ofpenlh Br o iR TC AR FBf e Arih IR AR I Rt usi ng

the quatita x&tntﬁoatﬂreysngnaiensleat:mgl théeertdri frde quedt i toathieothiko gliamtizagioht i on
noti ce above, the threshold switching portion 421

412. Recei V|nI gr or
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th 5

Af ter cnaRtpuiethd gBafzblch 406 SPORRRTARR T WRERebid tidhfitdidn Bl 1,
the threpogion 41d tethengodipgrdavice 421.Siiseduentiy, tiedhipd ngiantingtior coetrdli on
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t enpor ar mdmefthgrthéaeﬁ& ﬁ\%ﬂ&%éﬁlfthé%oéénbo d&fénﬁ;%}m.? 141320 ARG wtthgat i on

control simlar to those in the first e eration at oi nt's
B, C in Feging)devidee12 Auadiizasathieoridee frame psingttha quantzatiomstepssizesetdont r ol

portﬁé)n ﬁ,gétz e({o%caodel}/a%%g%ﬁ(gq °§'&tr§(ﬁ°[ l(ili' n request and then outputs the error

3 and the threshold sw tching

portion 421. Rt E&dwﬂngltlﬁaérrménmléﬁhhtlhétd@%ﬂar&b@r@@'dﬁ”ﬂ%eﬁ%r%@ﬁohhe
time width between the points B and C do not exceed the constant period of

time T, Phivengiier natigesat Ii"*@nocﬂﬁfr €i He thrgshald @Mﬂ@hﬂﬁlemf@@ﬁt‘ia"ll swit¢hes Begnal
i ndi cati Egnﬁé’kﬁloﬁrcff%e 5@9&5 Qw4 ﬁ%rtﬂ%t%r%glﬂéé%ﬂ{ bgﬂv (Jée Ud 5 apgA12.

Accordi ng uant zation es in-the

sane waysam Hte. t:bmqmildnt bétvedent @tk alevices ThamBG f e, dh@ﬁmm@/dwpphgzat ion
control deV|c|e 4rﬁ gerates ust as it did at the_ tine A eration
Sigpaifion: 1

mpar e dBreshotsh stgrad dnt the W@Béh@éhétgt iNBor t i on
413 di d pefionesss \Yad: e aMdtint M heSinfYiftat®n of the video data stored in the

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. [n 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 quantization step size determined in the second

30 quantization control portion 411 and outputs it to the coding device 12.

The threshoid 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




constant period of tine T after reception of the error notice at the point
C, it outputs the identification signal indicating the error fred hibde 208
the third quantization control portion 412. In response, the third

guanti zation control portion 412 directly 5 outputs the quantization step
size determined in the second quanti zatl3on control portion 411 to the
codi ng device 12. Subsequently, the third quantization control portion 412

operates jn the errqr free node until receiving the identification signal
i ndi cat i H§VicRS 1e€’"i“5)8 t%'ﬁi%cf’%%‘ftpﬁgb‘?%’@@néﬁﬁé’@mcﬁﬁ oand Bortencs, the tarm@ ngl v,
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t he err oquantizaton contiod asomthefitst pmbticnliiment.ti me T after reception of the

error notice t he. poi .the threshold switching portion 421 sw tches

t he connectiZﬁpgfaﬁpﬁ@tgé%g’wtgbemmg@%romthe connecti on between the

devi ces 2 andsj i : [ h t he
§ nd Sirkcd thd higne wampﬁbt\@ébrpﬁwfgﬁmt&@ Qﬁ eFCtﬁﬁeé rﬁﬂglde eell

frame dropping 15 control.. portion 161 conpares res stored in
t he firscongiessperied of tmenD, theonode sekzionpdriidre4 43outpute the Mentificdtommat | on

f th ' . { d i h buf.f 13 t f
Gt oppi g SR IR R, MBs 1o AR EH tpBRtEtion Sonsy o b e
(Operat i eircauédtezabiohWonkrol Poftiod: £)2 0pEratde sk a8 AMBMMAAAL | FINSE FPFiPsCcur's,

the videg receiving device 1000 transmts a retransm ssion request to the
video codifigf@gle «Eoppingiauantization neardidbndedee r42 alset perfoms, theeseme ng

the retr 1158 ,soutputs the error notice to the node sel ection
,-portilgn %?%Fgat% ﬁ%{tﬁﬁﬁﬁo‘?d switching portion 421. 25 The node sel ection

‘portion 413, Mhiseway, irhthet second embBdimént, this pahsnission coRtbli portish 432

signal indjcati the error.npde to the third quantization control portion
412. In PH@@%&@? IRy @?H%H}%ﬁtmigzﬁﬁtcﬁqr%taanwsswarlﬂ%@e@mzmgéesththe
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quanti zation step size represente zat1on st
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the connggidrishmetheasperatich for¥RY HRiFrec fidde. 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



devices 1 and 3 to the connection between the devices 2 and 3. Henggy the
frame dropping control portion 161 perforns the sanme franme dropping
control and quantization control as in the first enbodi nent. (Operation at
the Point Fin Fig.5). 5 Since the time width between the points E and F
does not exceed the constant period-df0dtinme T, the npde sel ection portion
413 outputs the identification signal indicating the error node to the
third quantization control portion 412, The third quantization control
porti on ATBPSBiEsien epefation s the ngnorigrity Reep arrhigefiaquengy sompprents ahe

oper at | o Pl ey M efhigk R Gty o Bl Y18 Rruled By R horefls.of
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the threshold for determ ning whether to store the vide ata In the
t enpor ar yhaufhadrof thequantization steys aize slaferndined dn the firstequarndization control

error, . noti | ndhcatj Jo ation qf retransg ssi.on by the

Erandhi ogefior 383t PihyldRL IS Wiy v, 12" 0k TE u3me Breking faires

‘al | ows f iptaue, ti@ppding devivel T2 maAiise BoRiRdlictRAGIAD perfirfrododing bpBHRiohaind he
communi cation condition. 25 In the quantization control device 41, the

vi deo f r MABSHUSSIpR opprAtigador feonen-pperityareq, hioharequansygeraponastesf tha 1 1 be
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quanti zation st size, la r.than that of fhe quantjzatjion step size 30
det erifi ned i nlR HEe £RF6 ng’ﬁtm?é’t’q’%‘t}éﬁﬁ isgliviged intg thg prioffy aregeandihe or
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oper at i odlrepring/goantization control device 42 may make control to enlarge the range of
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)



transm ssion operation for the non-priority area, or high-frequeacy ROV 2005
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 5 be
divided into a priority area and a nodO9riority area with a new function
provided for setting the quantization step size for each area. Then when

frame dropping. takes, plac t he quantization step size for the .
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. second error correction coding portion 612 adds an error corrécting 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



Fig.6 is a block diagram showing the structure of a video coding tdviNEd 2005
according to a third enbodi nent of the present invention. In Fig.6, the
video coding device 60 includes a video input portion 11, a coding device
12, a tenporary buffer 13, a first SW14, a generated informati on anount
calculating 5 portion 15, a transm ssil@f-control device 17, a quantization
control device 41, a frane dropping/quantization control device 42, and an
error correction coding, device 61. Furthernore, the error correction

codi ng d89ve hesameSiuiyes andiynclionsoas thesersesnandingblosls fothe #eoed1, a
second. ebfflodkfibht Shitha hEULBrPRNT ifhebri Bl fefbarS@hAL. SWB13. The
(0] evi ce nc es

transm ssion contr a transmssion io buffer 171 and a
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error notPEee; @9?% ﬂ\j‘tt?%qpéef&ﬁﬂ%ncwro?m@@w t@ﬁgq%nt%ﬂ%somrol
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coded in lce a tores i in the te rar uffer. 13. The
Soaend opbSSig ik of T5055te! Bivee 1 aheidetig apeioRul: T FRENGode
having @eviee 'onisfﬂfet S%ecé’é)%ﬂ Ihtﬂﬁehmh%mvé]ﬁﬁmfah%xsﬁ{f% &7 bests Jﬁgmcode
added in the first error correction coding portion 611 to the co vi deo

dat a andthfreekis nat repestes!. 26ceendinglnrgparatior onhzin theecasemmwbere the videphe

quant? 2afPARO A REGES hRSrdhiaiha 8 b8 hesP e T et Rnt Yol devi ce 41 in

‘the second emblogi, nthatvideefreceivingrteviés ., 100@b@|ﬁi@§cte@ihﬁ/ ARe0od radiantbi that | on
control gort ion 411, the th| rd quantization control portion 412 and the

mode sel ¥9EPoFCFIRY tdayires 88, hag e funeliont ofecalpdating thetereer faietolofeceived2s has
a functi f [ t C 0 t crd tothe
error frggereﬁ) éﬁ%‘afﬁgﬁ E%Oeﬁ rs?)r:9ﬂpmé%:l?'(l“rsl)'hrbef %/? aaleﬁglél“u%mg\é\éﬁ%émélﬁan

't ransni strapsmissidre detice iﬁathe tdleulatete erst rratd U eargencthénlrmtpredBieaalriehle

correspopdi n th I r,st copventional exanple of Fig.18, so that
t he a%scihrs%ﬁ ?%ﬁr%?sqr@ fﬁatofp@&é%n%bﬂeweﬂ l&ﬁéswaaﬂﬁgatstbe&émrdatel@f t he

el T i das srodeh e preligunbeyRRgRE o0 010l T on AT,
4 NOV' 2005 - 1i6the 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 efror mode in
the second embodiment. Furthermore, the quantization control 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



have the sane structures and functions as the correspondi ng bl ocks inm@tpega%
second enbodinent, so that the description thereof is not repeated here.
Next, the operation of the video coding device 60 shown in Fig.6 will be
descri bed. Note that the quantization control operation of the quantization
control 5 device 41 and the threshol-d@ontrol operation in the frane

dr oppi ng/ quanti zati on control device 42 are the sane as those in the second

enbodi ment . so t.hat the, descripti.on thereof is not repeated here. The
codi ng op e EIMHEHOR obfig B‘aﬁPﬂ&ﬁ&iﬂ_&i ip&%&%t%ew@aﬂ%ﬂ@@q StaUARTEREON | 1 st
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the transm ssion control ortion 172 in the video codi ng device 60 outputs
an error dofMOE GHEEXIAL FYUS nEth dowesrppicastecting earabilityiignthe figstt awor
quant;pzatq t ' fr I n u | zal i .control
dovi ol 4SORBCHAN doling b &1 28 ieh o BRiect KRR U e BRiREC 4
‘makes a d080e transition fromthe error free node to the error node and

performs the me quanti zali on ntrol as in the error node in the second
enbodi ment . FUMSH&{3¥p ASCOY A%jﬁ?ité'é‘i'i%ﬂb% | Ingih@ egoy reginPdethes t he
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Accordingly, the video frame inputted fromthe video Input port
quant i ze§odifigterdral damddzan eorer soepcting eode withaioyu arror zatrecting capalslitye-

I t : d i ded wj.th ti
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1000. If the transm ssion control portion 172 did not receive the error
signal fvElac data hesemesedess)i apd desrferanst dle osedding gandepdttor addeant emer t hat

is, if t%rrécﬁnd\l%déo%h high error correcting capability (the amount of the error

correcting code becomes larger). Thus, coding control corresponding to the

20 communication condition can be realized easily, and if the communication
condition is deteriorated, the delay time until the moving picture is displayed in the
video receiving device 1000 can be smail.

Although the communication condition is determined on the basis of the
error rate in the video receiving device 1000 in the third embodiment, it may be

25 configured so that the video receiving device 1000 transmits the error rate to the
video coding device 60 instead of the error signal, and the video coding device 60
determines the error mode or the error free mode on the basis of the magnitude of
the received error rate. Or, the video coding device 60 may calculate an average
of the error rate received from the video receiving device 1000 to determine the

30 error mode or the error free mode on the basis of the calculated average error
rate.
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the quantization control device 41 over the predeterm ned tine, mtbq\[{}v 2005
guanti zation control device 41 nmkes a transition in state fromthe error
node to the error free node and perforns quantization control simlar to
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. device 12. Furthermore, in the error mode, for the non-priority area, the coding
device 12 may be controlled not to perform coding operation and transmission
operation, or the high-frequency components of the input video may be eliminated

20  with a prefilter, or low-frequency components of the DCT coefficient only may be
coded.

In the frame dropping/quantization 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, then, when frame dropping takes

25 place, 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 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 12 may be
controlled not to perform coding operation and transmission operation for the non-

30  priority area if frame dropping takes place, or the high-frequency components of
the input video may be eliminated by a prefilter, or the low-frequency component of
the DCT coefficient only may be coded.




-108 O, the video receiving device 1000 may cal cul ate the average/ofj; Vh?WS
error rate calculated in a predeterm ned constant period of tine, and if"
the cal cul ated average error rate exceeds a certain threshold, transmt
the error signal to the video coding device 60, and then the video codi ng
device 60 will performthe sanme 5 opefHFﬁbn as in the third enbodi nent on
the basis of the received error signal. , the video receiving device 1000
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t he non- Tlorlt%_aarea is set to a quantization step size 15 W
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pri orityfregeendyf cémporentrsfithée MICT akeficiindedly May beecddedah- f r equency
conponents of the input video nay be elim nat ed by a prefilter, or the

| ow-frequency conponent 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 ftransmission 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 transmittabie
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.




4 NOV 2005 _109 In the case where the video frame is divided in&of il snoe
priority area and the non-priority area, when franme dropping takes p‘1 ace;
the frame dropping/quantization control device 42 may make control to
enlarge the range of the non-priority area. 5 O, with the video frane
divided into a priority area and a n0n1-1|9r'i ority area, if frame dropping
takes place, the frane droppi ng/ quanti zation control device 42 may set the

tizati ] fior: the,non-priority area ta a, quantization step
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t he hi gh- hfe(rlsgq[Henc conponent of the input video may be omitted by a

prefilte® Rejasii<ation plem sizec daisomiind 7 thedraper dserpingisiventizationy may
be codedcohﬁgﬁgé\)_?c@y@%%%@%y Fig.7 is a block diagram show ng the
i'ng de

structure of a video co vice 20 according to a fourth enbodi nent of

t he present i Mhenavenagel thrdighpist %d@laﬁintﬁ(gort@dimg t&ei&ebﬂ‘\f@f bi‘ﬂQilu?:‘ﬂﬁér ?‘_ t
id ' t ti,on 11, a codi eyice 12, a tenporary buffer , afirs
Swid, 2%%%3&%‘9 4he, ransisEon P RiRrun( 1 dai ? radetegminest uni dime t fom the
quantyh Z atlaPBRsHIbR LontY ipdftiohl 438 éﬁ@%l&ﬂ%@@' tﬂg/ fﬂ\‘l‘@urtm tih%e%’&ﬁgfght
/device 72, a transm ssion control device 43, and an output device . 25

Fur t her mpPEQd tafdinaidnas e iavaragsnthrolghfuiti CEhe? verageuitiesughpud eicasating
L 0P el 50 5 ARt U s B ER SS oS Gt elab 722
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storing portion 721, a transmttable information anount calculating
portion ¥amesqiransnistaieoppi wejt iaie pithe besisaf the Bvesagetidoughputsand the
heT g o et b o AR TR 5
transmi spodion €odtparforpar tHeosamd2quantization control as in the first conventional
. example (refer to Fig.21), using the coding rate calculated from the average
throughput when determining the quantization step size of the next video frame.
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



_ 4 NOV 2005 -110 The coding device 12 operates as described in tHe%fHo¥t2005
conventional exanple, but it differs in that it codes a video frame using
a quantization step size determned in the quantization control device 71
or in the frane dropping/quantization control device 72, and in that it
determ nes the video frane 5 to be codéddi-in response to the notice formthe
quanti zation control device 71, where the quantization step size
determned in the frane droppi ng/ quanti zati on _control device 72 has
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from t hergeFrage thé FaHsaNBSibn VHEFerde? £1iA1 thieNBrdlerfingd | At tifle $teRhei ze of
t he next video frame. However, the fourth quantization control portion 713

sends a fdantzation conotdeNieg 740 device 12 to performone frane codi ng when

t he mai ni ng L f | r ], SSI fer .17 i r than
a ce? ain thr-gg%gjlljcgé.o %ﬁ’é@é@fdﬁ‘?@%?‘Pa‘i@%%%ﬁﬂr%’a 51 ItzﬁveesHie[T?%'lggcodes
‘an i nput striictaresatantihfiinction® o tive tdefregpandingabiceRs iAtthe fifstecsiBieptionaied by
t he quantization control device 71 or the frame dropping/quantization
control @%mple shown iyFigelf.isebat the drsariptian theipef Erstsepeated herei IThggai n
receivin | iy ; ng
amount o TAanY BfE 14,20 R SN, B dsrRr BBl Bmltf cpRiiy
t hr eshol dortidhe1petha framal drappisy contrel podionnt6 hothiel finst GRiantizaticrs cohteol

for Bangoaon s fos el Sheeter futer i felerhe Reme sbucrEtaing
‘;g‘z’i ggl -éﬁﬁ%ﬁig@@t%ﬁteﬂh%méépgghgﬁ’gidcﬂé‘?ﬁ RE IRRoATUMbodRlcnt! WhichGarkondt On
' explained here. ‘
First, operation in the quantization coniral 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)




transmttable in the maxi mum perm ssible delay time stored in the
pernmissible delay time storing portion 721. The frame dropping ohth®i 2005
portion 161 conpares 4 NOV 2005 - 111 the nunber of bits calculated in the
transmttable informati on anmount cal culating portion 722 and the anmount of
i nformation of video data cal cul ated-ifidhe generated information anount
calculating portion 15. If the nunber of bits calculated in the
transmttabl e infornation a(qﬁugt calculating portion 722 is larger, s it
per f or ns frarrénE}P%ﬁﬁ?rﬁés'Qf‘ t h@PQYeo data in the temporary buffer 13. The
transni ssi on ¢t 4@rageikicR@nAge perfornms the same operation as the

transm ssion control “portion 432 in the second enbodi nent except that it
out puts the bid :fherbember efiftameosarnpking pemsetansl, andbuf fer 171 in the

redetermnedynit, tine t.to the  quantization coptrol device 71. 10 The
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711 and the maximum permissible delay time in the permissible delay time storing

portion 721 and outputs it to the frame dropping control 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



30 average throughput and the amount of information in the terrpor&‘r& OO f &5
13 using the expression (1) and outputs it to the fourth quantization
control portion 713. Coding rate = (LNNS)/RN ...(1) - 4 NOV 2005 -112 In

t he expression (1) above, LN average throughput, S the nunber of frane
sanpl i ng per second, and RN : the anouhit3 of information in the tenporary
buffer 13. 5 The fourth quantization control portion 713 performs the same

guant i zat ion cantr s.ip the first conventiqgnal exanple (refer to
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72 will be described. The transmttab or frat 1'on anoun [atin
porti on 722and sotfieathwsceding devicet 1% immaediataly abde thenhextredeoframa. ch i s
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delay tine in the permssible delay tine storing portion 721 and outputs

it to th@veragsethapwghiuidn @obredsterpiined eanstent peried qu dme, the oppstrayitablet r ol

por tign r S L e |nfor Lon_ 20 .,and the
Vi deo da’%@é{]ﬂ&. ne '%ger#)%?zaéra%buﬁ)%d@g, td tﬁg &’f‘h@‘?’é '8Ht cgat {'ﬂ% can be
transm t deteranined ewermifltbe thmugb.pmeafhaﬁgesstﬂjestotr@aaﬁgnmfdn amdaheliRe. first SW
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14 so that 1It}e evi ces are connected. Thus, the video data in the
tenporary buf f&fNeirEofe tE%@mnf@fﬂﬁefmamwggmm%fﬁ apermissiflg delay .
transm t tigfk [
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=:-.-',:connect | e témpdit%rf bufér 13. This allows frame dropping control corresponding to the
' communication condition.
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 in FIG. 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




SW 14 so that the devices 1-2 are connected and effects frame dropM%uEQ% £U89
the 30 video data in the tenporary buffer 13. Furthernore, the frane
dropping control portion 161 outputs a franme dropping signal indicating

the inplenentation of frame dropping of the video data in the tenporary
buffer 13 to the first quantization 4 ™N@&+ 2005 -113 portion 163. The first
quanti zation control portion 163, receiving the franme dropping signal from

the frane drorﬁoL{)in control portion 161, sets a quantization step size with
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- 71. The 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 controlled 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



quanti zation step size may be determ ned by using a table conbining tpﬁ
coding rate and the quantization step size as a control algorithm %)ff\t’hgfm
fourth quantization 30 control portion 713 in the quantization control
device 71. O, the quantization step size may be determ ned so that the
frame rate is constant and operated wit®the N 0 -114 ideal curve by the
equation on the basis of the remaining anount of data in the transm ssion
buffer 171 or. the codi.ng rate. The frame droppi ng/ quanti zati on control
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provided for setting the quantization step size for each area, a
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quant i zafrequnegont rol portion 163 and provided to the coding device 12 in
the case of frame dropping. Furthernore, the coding device 12 nay be
control | HH SH6h B0 CRee daking dhengedtisur d4ni whichndhe rbih swinsgroneashdrami the f or

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



non-priority area when frame dropping takes place, or the high-frefulfty2005
conponents of the input video may be elimnated by a prefilter, or the | ow
30 frequency conponents 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, when frame droppi ndakes place, the frame - 4 NOV 2005
- 115 droppi ng/ quanti zation control device 42 may performcontrol to enl arge

the range_, of .the non-priority area. Al though the average throughput in the
pr edet er BalcDlptognap i BLTi taking g il s Lk dop egRe % {1 IRt Hor
enbodi Weﬁbtaiﬁih% thé BRerhger obtaining the average 5 may be variable
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t han a cithis inventibn eshdiavedbhe sanmieffécter ror section, detecting the period by
measuring intervals at which the burst 20 error section occurs, and

obt ai ning the nean value taking the period as a tine T provide stable

- quanti zati on goifthBhbadithdntpme droppi ng control which do not go unstable
even when a burst error occurs. In this situation, the operation becones
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t he averatge_, t he _change_of the throughput
_ 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



is imediately responded. \Wile the fourth enbodi ment shows the strpc A
in which the average throughput calculating portion 711 is included Th t%@a
guanti zation control device 71, 30 a structure may be adapted in which the
aver age throughput calculating portion 711 is included in the transm ssion
control device 43. Furthernore, there fay- be a structure in which the
average is not calculated in the average throughput 4 NOV 2005 -116

cal cul ati %ﬁ portion 711, taking the unit tine t as the same as the tine T
for obt %% ngwﬂ%t EftsgRsmigEion fegiisstin Basier ot the bpsenstation 18Astiessi on

control ' i : tput, I ca: Il axed. by
cound.ang tspesidiecnihisBiiont 182 2 RELviMed cRBintqgBYe ol ARt Y 00
I n this casespondingdais bloskiinthe pdteansiisdion buffep484t a out putted fromthe
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present invention., In Fig.9, the video coding device 150 and t
decodi ng refEanreission rgauesiiendhe etror datmblock 4o dne base Bitiomt53.58VinN thedi o,

respegti . ha t i 2 d 3. are onnected b i re.. The
/Si tugtﬁi ox%r%nscﬁﬂégﬁogeig%&%% :i/a?ir}(ﬁ:ﬁ&?hggﬁbntﬁgolw ‘fe&f’aﬁ‘ﬁs rﬁjeé’é‘?/eo\rlle%esm bed
in the séwoschissirodcontrd! iperiode1 38 ¢fhehe adiage SeeitioAN 1532QelrBRémReNtH €

vi deo codi ng devi.ce 150 and the base station 152) and the radio section B
( bet ween CPHESBARENG 1Gaia Hloarsin iy retransimigsion duiftsdi Hay - d dhecwides decoding
. structur t gg& ' ' : ' t . ‘ t t he

vi deo cogifagfgced)(es\jli gg 0 5??%:‘ gcg-r%ng'iceg:.e%)égi driléttaﬁém%t?rettcﬁa@%odl'%A{s%ﬁ@f base
stati on UBplayscit initee videordisplay porticn 150d.t iThe BibGourTivey perionst st ohthkd3

a, 25, retran m'.ssign bufg%er 157 and %itransm' ssiqn control portion
dalicounsst

155, Lfgﬁzviﬂeae%em&‘&l%@?wae & MRS bits of/data recaived Withewt ¢16er 1514,
- a bit counbipradBRirnit¥Y 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.




151 b, a decodi ng device 151c and a video display portion 151d. The y ‘\g{bvp 2005
codi ng device 150 transnits coded data to the base station 152 and al J
stores the transmtted data in the retransm ssion buffer 431. The error 30
control portion 156 of the base station 152 perfornms error detection of the
data bl ock received fromthe video codi®y device 150. If it detects an

error, it nmakes a retransm ssion request for the data bl ock of the error
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the video coding device 150 and the vid decodi ng

‘ priority area where an object will be dlsplayed 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 fransmission 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
larger 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-




device 151, as shown in Fig.9, the video coding device 150 can knoﬁTénN@y 2005
the nunber of bits correctly received in the base station 152, i.e., the

t hroughput in the radio section A fromthe retransm ssion control made by
itself. The throughputs in the radio sections A and B are not always the
same. |f the throughput in the radio30!%ection Bis |ower than the

t hroughput in the wired section or the radio section A the comrunication
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basis of this known conmmunication throughput. The nethod cul ati ng
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shown in : ] ' . tation 153 may count the
unber of i fecqtict SARBUL BRBE vl i Bri bl S Rali AR be

wi t hi n t trenpmittied éom tiesl videes tiessdingrdedicefl 51 i tiethé viasd dodaits Belickt14 the
vi deo codi ng, device 150 through the feedback | oop. O, the base station 153
may cal cﬁpat the avergge a@éowmgﬂglﬁptﬁalwtﬁﬁe'rbébesVldéﬂ eadingudipeiceof 58i t s
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pr edggerﬁc{led ébﬁ%t%\;rﬁré egl?{@gsgp Gfﬁ%& @gﬁlgulf[a?%dn@ mt]ntewq”{jgé @ efgﬁgmgidc?ev P odi ng
device 151130 transmitted ke the edttec kotiingpdevice t150 thweudh e ifesdiewkt bop.

devi ce 7 t he video,fra y be divided . .into a priogrity area where an
obj ect wi'l'f BEERIS W%%W&aﬁbﬁ'fﬁm o'F‘PFPdar‘%'ﬁ Rershowt INh & KEFERAY i | |
be di spl anssbdivnkht deddtivelilgarnew y provided for setting the quantization
step size for each area. In this case, when the coding rate exceeds a 20

pr edet er ni ned FURhesRera althaugl dutheffiftteembedirentahe myecage thodlighbuidn theo
G e R R R
using a pwefddet rray loe variablel a¥edrirguRNte efBPeBRAtioRTort B BShrs@akatiaH ent
only may be coded. In_the frane droppi ng/ quantization control device 72,
the vi dega?h. atktheddigne 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 Techniques 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 quantization control and frame

dropping control which do not go unstable even when a burst error occurs. In this



25 be divided into a priority area and a non-priority area, with a__fuwrlj Qﬁq,«
newly provided for setting a quantization step size for each area. LI' , £
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 quantization step si420- arger than that of the

quanti zation step size determned in the first quantization 30 step size
control portjion 163 and sent to the coding device 12. Furthernore, when

frame dr SPpRHRY dee qperaticpdacemasynaes sieblelis thmpetied isophtaineddy avaraging

Prea or EpHERPRECHLPS AR BIITRRT, SORLDN Sy B MR oo
may be ointetvad dbywhichrtbbi btrst .erar $dutionovectrs eshozady & wErNeMngth, ith DCT

coeffici %nh only ma tg‘e cqoded. In the case where the video frane i1s divided
"nto t hedBIaTBTY, AicesndS (o bUFRSIRTEN Gnet yinanele Tmer T die oiappUnie

occurs, WIECHEATE, S oS Apcrgil @1ABla apdbgs (2., Perorm

control to e non-priorit n the structure of
the fifth enbdéenwieo datroutpeatied e the trenbinissiormbentrelf portiat 432 ahriugad

i thout error, within the predeterm ned constant perjod of tine Tis
¥Mr anslr:i t Ovpm?k'ge\ﬂ%d@%yg@cmt%e%bﬁéoﬂgq.aﬂg ch%" %@e@ﬁ%gam%'t@é‘yi ce
150 andtd i fidebalRol NgCHENBs Y5 S |R3hisWRkC thd ﬂa{w%ﬁfs‘éid??%té%‘ﬁ‘tﬁ@ vﬂ%\ﬁ' ce
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and f r amerrodisdpwrg thisritveritionHearehave thef sarngieffett i's made using an- average -

in an_extrenely 20 short tinme under conditions where burst type errors
peri &di cal | y occur on the comunication |ine, the average throughput val ue
| argel y. decr eFQi%h Eﬁ\%’&dirﬁ?nt)bur st error occurs, and otherw se, the average
t hr oughput val ue becones [afge and control is not stabilized. According to
"1 nprovenent Figshhiiguedbladk Slagrameshowing 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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when the Doppler frequency is constant, the burst error periodically

occurs 0.35 tines nore than the Doppler frequency. In such a case, taking
the section in which the number of bitl&1received fromthe video coding
device 150 in the unit tinme t is smaller than a certain threshold as a

burst er sect.] etecting th riod neasuring.30 | ntervals, at
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t he peri d83apagetstafonl1HF OM IS sSEmt A_)quantization control and frame
droppi ng control which do not go unstable even when a burst error occurs.
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decodi ngwithviheevitibad. decodiry slegimee]64,hit dahaksaw I/é ituatibe off oddigroricdess dat a
out putted frop we transm ssi.on control portion 432 changes according to
the to mil"PrHPEVSRY Handotheryidecdecoding devier JRfn Hie basiswhriberihas
changgs afd & ; c bdv) s o} ut

-al so whet her ?ﬁ@ggﬁ?}s&&ghgcﬁg,% ﬁeotrr %3aﬁa&‘f%\)re 991‘}@‘5%@%&?%%3%8@@?’“ 'ﬁﬁﬂé’@n this
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di agr am abbgéazp thb @ner beelneRcdindationdAhé radie Teeb?B, System according to
a sixth enbodi ment of the present invention. In Fig.10, the video coding

devi ce 163 andcradinglyetheduisleni decating clevices 164 dranamits: the etlyandnissionect ed
R o TN TN i
in  whi-civheetretransmissiomisi rhadeNénd® tHertthievid e chaifigS A& 163 cAn(bpivern the
_.;\/deeO Cogilt&]&ion 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.



devi ce 163 and the base station 152) and the radi o section B (betweed Epg Z0{H
base station 153 and the video decodi ng device 164). 25 The structure of

t he video coding device 163 is alnost the same as that of the video coding
device 40 (refer to Fig.4) in the second enbodi nent, and the structures of
the base stations 152 and 153 are the e as those in the fifth

enbodi nent. (Refer to Fig.9.) The structure of the video decodi ng device
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area in whic e :
-~ 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
20 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 transmission operation for the non-priority area, or the high-

25  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

30  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.



background wi Il be displayed with a new function provided for setting the
quantization step size for each area. Then, in the error node, the~ / joy 2005
guanti zation 25 step size for the non-priority area will be set to a

guanti zation step size with a quantization step size |arger than that of

the quantization step size deternined148-the third quantization control
portion 412 and sent to the coding device 12. 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 coding 30
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. area andCPREChgavice 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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I nformat i %5@‘# C lon 1 a transm ssion, cont devi ce
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'vi deo dat a at Next,poperation nifnthé vidanscoding adevied e 100skdven Vih dEig. 11 @il \bieng

devi 1Q00, . ' 15 ' .an_error signal fromthe video
" eceivin ea%f\‘}?aecr,%g %&gﬁﬂqﬁéh%ﬁPéﬁﬁgr\ﬁ;ﬁgﬂ ibifeceo I'ngid@xtqeng Fseﬁl_;ﬁp%lf:"rﬁﬁ&?f t he
error si gnalint thd Mest! EaTerlioPBPIXANHET FRL 1SN soCRNE! Abt ddSHi&s Ihetd: The

first error correction coding portion 611 ?dds’ an error correcting code
“ i th | owASERHNGYr PReyElIOR it dpabhse fry which the vidéeocatiing devided! 1thradadvescodi ng

. devi Ge 1%naé?%rss§%8{agg‘pq bgﬁr%gg%%@%aorary buffer 13. The second error 20

correction codi on an error correcting code having higher
error correcHeng hepdbedirb¥eilingndénge 00N coitiecid by Fa8RdS BYARFe Witht he

f |.r_ -St er {hoer 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



correction coding portion 611 to the coded video data and stores it iﬂ@@ﬂ%ﬁﬂﬁ
tenporary buffer 13. The connection of the third SW613 is switched by the
frame dropping/quantization control device 111. Simlarly to the frame 25

dr oppi ng/ quanti zati on control device 42 in the second enbodi nent shown in
Fig.4, the frame dropping/quantizati~-d@25control device 111 includes the
frame dropping control portion 161, the first quantization control portion
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error correcting capability in the error free mode and performs 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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to the video coding device 60. When receiving the error signal, the P

transm ssion control portion 172 in the video coding device 110 outputs

error notice indicating 25 the reception of the error signal to the frame
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device 1000, 15 This way, In the seventh enbodi nent,
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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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vi deo cofilampsdewitle etrangmisisiom tdeday atime! abededingr 456 MD@hUMRLEIGYCERES a

certain shol.d,, . t hen,the video coding device 110 can performthe
sanme opi@(fm%%c)ﬂh'gﬁ R& NOLGares Vishabay rAMPFRSSIsi s of the received

errongsi gnal . AGeordifly e firdt iRintizBlos L6 L i)%glibmgst iﬁaﬂ%ghésigngo(yg[h

cal cul ated average 10 error rate to the vi devi c hat
the vi dedich@iiily and\sayentmembadimends idetermihes twnguantzation stemsize ot the

sevent h i . .S, of .th magni tude of the received average

error raﬁgwggE‘é)%"fér]g%S&'?%%ﬁs'ﬁ&ﬂ?ﬁ]a@99’§?‘i O¥ontrol device 111, the

video frame milext beQe{Nowed @ i Bitgy priority area and a non-priority area,
. DEQe( 8

with a new function provided 15 _for setting the quantization step size for
each area. Then, wh8Ma arkelayopdime Rate) pl(ke, a quantization step size. -

for the non-pyd Wéé%br%ﬁ@n@étﬂﬁ/enem video frame will be set to a
p sizée'w

guanti zatiorT ste a quanti zation step size larger than that of

the quanti zat Next st@p the eadtization steg size 44w fortisd videaftdrddichaad aert, ' ol
portion 163 aRId\nPr o(\ﬁi d&d to the coding device 12. Furthernore, the coding
devi ce . ow__ 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)




20 12 may be controlled not to perform codi ng operation and trans_m't,{_szdjqn e
operation for the non-priority area if frame dropping takes pl ace, % elo
hi gh-frequency conponent of the input video may be omtted by a prefilter,
or the I owfrequency conponent of the DCT coefficient only nay be coded.
25 (Eighth Enbodi ment) Now, the method,gf determning the quantization step
size in the first quantization contro? portion 163 in the first through
sevent h enbodi nents will be described referring to Fig. 12. Fig.12 is a

graph show ngjf {i 4hal &gitefbNES) the quantization step size 30 and the
anount of generated information when the video frane in which novenent of

an obj ect becbBred | Bitgethespreditied aimaunt bhtivegengrated infornmatiost ep  sizes. In
Fig.112, the rtic axi s..shows the amount, pf nerated jnformation and 4
Nov 2005 - 157Ckant 3o HilehuP AR olabloBE NSk Bl aHFF L 7ER ibn IR iBene
eval uat i afovenstan of ah dbjéct, t el evi si on conference, Table-tennis, Susie,

Clare, were used as the testing video in Fig.12, and the sinulation was
‘made ®ith a | Bagrmetesndher@mstiggtion steps sizehfor whieh the aemamt affganesatesj ect

becones ‘rﬁéﬁﬁatioﬂ'ﬁeoib% [ﬁjggﬁ:'iec](,rsﬁ'ar' Fig.12, the anmount of generated

I nf or mat 1 on has property’of bei ng al nost inversely proportional to the

rati o of the Bitant theahwunttefpgesdratedvinfbrmatare cesdlaintifien coding Hfwhieh
| ar ge novene;}t of the object, that is, video franes with transm ssion
del ay ti MeeatarBa ity large mevement abihgohiede (500msec) which does not cause

visual |y unna | A ARC |0 OF {1 ; f] | |
control porti gﬂﬁ%mévi@ﬁ ?\ﬁ?nf :?[P%'tl@?(ﬁﬁ%ugﬂé r@hﬁ%&n& X ({?Egancgu;%g%gnt fistic
enbodd nefargelyechangeesdudetoquarge zmbvement epf srzeobiject, t e mestt suitdble frane
fusi ng the expression (2) givepn bel ow, Next Now * Bi t%% A X, Delay_
Time * RHP%‘S'Q?Z.aE'P{‘zﬁtGPﬁ%? W%Eeéﬂﬁﬁaé‘@%ﬁlstyz%ﬁwg ReYEsP d.'“é?fg the
quant i zaghShgsd 66diR #8teUg@shtization BBcYiad§ ShhF A8 f&% iAfIE caltbitioR - the
guanti zat i %rﬁ:g step Iquze used V\_hel?l.co?ji ng9a vi deo E%ra SIWi t hcaa_l ange
movenent of ain #ig @st thraugk third, leixth rangdnzevently embagireanisn ifdhewidesnframeul t i ng
from COdﬁs”@ivid@ﬁ inodg %riority 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.




20 frame with the large novenent of the object, Max_ Delay_ Tine = thggy 2005
maxi mum perm ssible delay tinme (transm ssion delay tine which does not
cause visually unnatural inpression:500msec), and Rate : transm ssion

rate. The first quantization control portion 163 in the fourth and fifth
enbodi ments 25 predicts the anount of,qgenerated infornation when the

quanti zation step size is changed using the expression (3) given bel ow,
calculates the coding rate using the expression (1) in the fourth

enbodi ment fr e RteEhE HiRH SBYMIMetts | WheR iR VRIzo frahie is 'didda fitbep rate
and the average throughput, and determ nes a quantization step size so

t hat t he PEBtiyngreaeads al nen-paenkearashdhepyideo| ¢ading tievicef 70hie thestairthy 30

cur t abl e oA 2P’ 7), 5pf e, Vbt dblicd iy wif MY ERypolilRR

(3) mt) (Figdh. maPbe cddfruched Be fallmve FHBE RSB $HY, ¢ vidBbeshdirfh HevicetAte
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predi cted anmpunt, of the generated information, ant : the quantization
step &i z@ndstbg videe qwsling devise 15Qumaynistarel thegeppardinaiteiitthefvisualybnest , 5

ot or mat 5ieb 8 SEMHEL kS S0P TOR, irdorRb Sl oo HRBSL cRimd BfE' A o
i nf or mat ishownds WHig.antfof thencasedivhgreothet Video fiate®isf digiaed ihfoltheasrieityrareirent

of the obj gch Thus,, even when the codi ngerat e-quanti zati on accuraczq
char act et e NQRyPFigHiyepLpa: ARG Ea!cHIe the Inipdistian wmpunt offthendemsratad t he
most sul iBhRaticFpE 1tRE! bdtity! SRaSRE B diedic aé}ﬁéur‘r‘?coHF'tMedgéﬁérE{ébed
corresponding to the changed codi ng rate-quantizatl on accurac

char aet einfermnatidry feri thel por-@rictityaareawhien theeqhiamtiatioh rebesy Isizehisr dharsged h and

Sevent SR pstibnd 6 Al BRTR b e 4 BB Bl =
3ac kgr ouggitublel qanthiztioha¥esh sl fbi eHchIHAR iffdih i BB g%ﬁiéﬁﬁn o 463 may
eterm ne the quantization step size for the non-priofity area using the
expr essi 8gnerated ifarmationaf emek quaptization step size for each area and the upper
L 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 ... (b)
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 a video 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 resuitant 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,



=(Now_ BG_ Q * BG_ Bits) 20 /(Max_ Delay Time * Rate-Cear Bits) . iﬁﬁb
In the above expression (4), Next BG Q: the quantization step si z!e d005
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
nmovenent of an object, BG_ Bits : the, agount of generated information
resulting fromcoding of the non-priority area of the video frame with

| arge novement of an object, Max_ Delay_ Time : the maxi mum pernmi ssible

delay time (apQ@ anggiapf e q@é’ﬁt?ﬂéﬂbh@eﬁ“%iz%%é&?& Ede BRUAENYiSHB dréa

unnatural inpression: 500nsec), transmssion rate, and " Clear Bits
t he anoiithe deg&rerawit Iangednmment tbfdbalqt]jeuj from coding of the

br|or|ty area ne.with |ar em)vemat of th bect -129 In
the fourth anﬁ)%}"ﬁ?ﬁer Jg' 'F@t'oﬁ}\ﬁg?f)ﬁ Mg A 'ﬁq(} ety a
priori ty;rﬁoﬁﬁatm}dlsaomrpr@mc@éd tapdgar ea, the vi deo COdI ng device 70 in the
fourth enbodinent and the video coding device 150 in the fifth

enbod} nent (Bieg_.9§3(t$ra h%@mﬂﬁtqur@datgﬁ infrmatien rewidtant draro ceding thise

Ubper 11 HofbriSRKy BRalcl o RAted ofim (ARP 08 IR iR S P GRS Pover i i
of the visual ﬂ'herttmfsnﬂsmbﬁbdaie Raiéi indhée abevéeexpriseivnsi(R), EB}Jaﬂd(iPhaSﬂbé case

where the vjdeo frane is divided into the prigrity area and
non- pri offt by &PegidegRg tbg average thraeghpwgiate math té)ﬁoamuabﬂramsrrelsg@ﬁlerﬁé@

i nf or mat g@%hfo Wﬁe%%ﬂ%?é%nf(?i%h@% E)QSWDrtS‘i’i'e‘EérhﬁH L&ﬂutanﬂﬁaﬁ ste

generated to |n or mat non-prrorrty area dan i on
st ep 18i zeizesuithblegied thd thooughipaitex pr essi ons (5) and (6) gl ven bel ow, thereby
‘to determ ne #hag%n&mn sui.t abl e uantlz i on st p SI zegt)or each area from

the predictio 36@'53]886@% ayerageirgghpy (5? CeacklJquanti zation step
size for each area and the upper Iimt and the lower [imt of the coding
rate for the case where the video frane is 15 divided into the priority
area and the fWntpEMmhadimeatlea. Cear Pred Bits =(C ear_ Quant/Paraneter)
: Cear Bits F[g.1é§§ 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

$105), and then if the amount of generated information exceeds a certain




BG_ Pred_Bits = (BG_ Quant/Paraneter) 20 * BG_ Bits ... (6) In th q
expression (5) above; Clear Pred_ Bits : the predicted anpbunt of tht NOY 2005
generated information for the priority area, Cear Quant : the

guanti zation step size used to code the priority area of 25 a video frane
with l'arge novenent of the object, Pahageter : the quantization step size
at which the anobunt of generated information is to be predicted, and C ear
Bits : the anmount of generated information resultant from coding of the

prioritytesroiai (Stép@l@ﬂ)fth ririhhated @8 clDYEIR thedizd BetHRbEsHier oRBel N the
expression (6) above; BG_ Pre Bits : the predicted amount of generated
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si ze for failsi b&lowhe mmtthr@%hgldngr(st@gd S103f) othert ihenpiicritlycaree isr@dagieed, and
5 BG_ Bits ; the anount of generated information resultant fromcoding the

non- pt i oPBaln tgthg size ehibegeddsy ofithawidga af Figrahihe siza obt 19Hd 2 Té‘tE’t The
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set by considering The average throug actual transm ssion
rate, aguahtizationradcueaciap ($epiBI0TY) shown bel ow, to determ ne the

guanti zati on ep size s able for _the throu e = tran m ssi on
rate * aver agjﬁ"?lﬂr!ﬁfg}ﬁﬁﬂ?a @aaé}‘e NONCRNOTHEK;AFeH %ﬁgéﬁ ‘ijlt"l;%‘#‘? §teps nsthg b ock
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ni nt h enbodi nent of the pre I nven 1g.13, the video coding
devi ¢e of t hi Altbpughlithe mricritc breteand thé den-prigrity area tare detarmined iotethec odi ng

device 18asR BRI ih¥R SRAARDBH Rbaieer BPRRSLLAAL Raioh AR @
ninth embodiment, the priority area and the non-priority area may be changed on
the basis of the communication throughput monitored in the transmission confrol
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
L 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.




The codi ng device 12 codes a noving picture of the QCIF size capture@fy20505
fromthe video input portion 11 according to | TU Reconmendati on 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. Thgopriority area/non-priority area
changi ng portion 1301 determnes a priority area and a non-priority area
of the QCIF (176x144 dots size) coded video 25 on the basis of the anpunt
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the QCIF video shown in Fig.14 (a). (The size of 112x112 dots.) One frane

Is coded (Step._ S105), and then if the anmount of generated information
exceedls a cer { lgmh-Embodingni) 2005 -131 threshol d 1 (Step S101), the
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: 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.

N 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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transm ssion operation for the non-priority area, or the high- frequgﬁ@¥
conponent of the input video may be elimnated by a prefilter

| ow f requency conponent 20 of the DCT coefficient only may be coded.

Al t hough the non-priority area is coded with quantization accuracy
different fromthat for the priorityqasea in the ninth enbodinent, it may
be configured so that the non-priority area is not coded, or the

hi gh-frequency conponent of the input video may be elimnated using a

prefilteof toa visheally owest retdtablecyodingparenHesd, thBdower aR wneé fiogaiCest thenl y
may be coded. In this case, the video range to be coded changes according
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descri begreirginjemiohqvill Be déseribegs. Fig. 16 is a diagram for descri bing the
principle of the coding control nethod according to the tenth enbodi nent of
the pPesent i MNo¥tsuposebahgpdingels pedonmed adth- g sk Quamtizaﬁoaoanwmy
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Obj €Ct's the upper limit of the visually most suitable coding rate (the determination in Step

¥ 2005

i5. 8202 is "NO"), and does not fall below the lower limit of the visually most suitable
coding rate (the determination in Step S203 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 $204) 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 8202 is "YES"), so that the quantization accuracy is enhanced to 104B, for
example. (Step $205) 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



of the present invention are not explained here because they havemQ@qn}eme
described in detail in the :Description of the Background Art, the codi ng
rate-quanti zation accuracy characteristics 101A to 101D are shifted up to
the left in Fig.16 as conpared with those described in the conventi onal

art because the lower Ilimt 20 val ue-fi@ + he quantization accuracy is set

in Fig.16. However, the operating principle is the sane. The reference
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| nventi onoapt rectheCBotafind e ol g, RELL “ThTH R Bfsrtle. dh herall W
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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 8208) 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 S202 is "YES"), then the priority area is enlarged. (Step
S5210) If the priority area can not be further enlarged (the determination in Step
S209 is "NO"), however, the quantization accuracy is moved to 104A.



is... S202 is "NO'), and does not fall below the lower linmit of thé oy 2008
visually nost suitable coding rate .(the determnation in Step S203 is
"NO'.) Accordingly, the quantization accuracy is not changed and remains
at 104A. Next, frame dropping is nade according to the anmount of generated
code (Step S204) and then next codi nd35s perfornmed (Step S201.) 20 If the
coding rate-quanti zati on accuracy characteristic of the input video cones
to 101C while_the processings in Step S201 to S204 are repeated, for.
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poi nt noves to the transient operating poin ding rate "at S
time is spaddoffelewirgwre change obinpet gideptiscreaseas, hut the sipesatingitsgiorcisdi ng
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‘droppi ngttatthe Lastpontonsizt of the qaantitionl adersdpicatt GadBat hePfduesdiesk (St ep
S204), and then next coding is Eerforrred. (Step S201) Thus the opeéerating

poi nt i sCeBkokis arpignd thesepanizahie iimitfithe vissabpewneriesy point F. Next, if the
; o A ) o ! o _

S0 10TE whi1 A ARRELGR e Mt of SKUMBANE Drlind bide 8 pdWishMih 1 AefaR €S

I's then niay be setietie aper atwhighpofate & a Merddn B displaycadcoondiyrse et fohe

conventi gnal | gorjthm, as the coding rate is under the lower limt val ue
103 of t W@SEPHW%Q{V'S'%W phiedraBgi ng rate, the quantization accuracy

Lo e A8y he G s, ek AsRBe R Sing el Al 01"
accur acy pvafiftyeareadm the deactiptianhef thevembobdiments 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

(Eleventh Embodiment)

[n 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



15 val ue .104C of the quantization accuracy, the determ nation as.tg gag\; 2005
whet her the. quantization accuracy can be decreased or not in Step S207 is
"NO'. In this case, a priority area is set, which is quantized w t hout
decreasing the quantization accuracy, and the non-priority area is
quantized with a quantization accuracyl3bwhich is |lower than that for the
priority area. (Step S208) Then, the area 20 quantized with the
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“The vi suaiﬂeyTrfmmthmnuaih:leeof)bﬁsaéé@@ommmaﬁﬁﬂlsbbmﬁeﬁvﬂedﬂ@mttrmeet as. 5
the unit contr gr t he uantlzatlon accuracy i s nade smaller In this
case, hEERNGD "Pﬁ'é%"é‘?) @ASiSS %moawoh@Offm ¢Bdndeonn ﬁlmphf%@@qw g

becormes shaKs4, it i$8d tk8 ﬁaﬁf { be
fol | owed, cont rloI gd;%s gpétgfrﬂ’eggféfap %%%Bﬁl?é@? tr squfetﬁg? t he fhe
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~unit contbAstaht peried of Hﬁ&ma%théétth@rbrééé‘éérrﬁfﬁf the Afh&Pid BAFerhBE agur acy
of control is around the cognizable limt of the visual propertres.
~ Al thoughbtheough, i the casedf ithe RHIS wirererburst-likeearroes noturdétec udeserpsenin
detail, 'tﬁe 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



may be set to the area in which a face of a person is displayed, wznﬁg‘,b@{b
set to is 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 nay be configured so that
information is not transmitted at all-,13%-the hi gh-frequency conponent of
the i nput vi deo may be elimnated with a prefilter, or the | ow frequency
corrponeni? qtﬂ e DCT coefficient only nay be coded. O, the coding rate
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fromthe transm ssion buffer for the unit to the average throughput
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- cal cul at st 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 to 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
h. 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 caiculates 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



method, it is suggested that the nmean val ue obtained by dividing thel sym g
the nunber of bits for the constant period of tinme T by the constant

period of time T is 15 calculated for each of the constant period of tine T
to be outputted for each of the constant period of tine T. Since the
processing of the nmethod is extrenel y 188y 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 errqgr occurs has an effect on all video to be

coded duf¥ABH2Q BifstRfte 5ap¢ & the fiame of 80Thide eviaere the framsohas anfixezo
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synchroni zat i I Further.. if the video I Vi ng devi ce
151 Egs a fungﬁl%ﬁﬂ%tbﬁbegﬁ(?‘#i ﬁ}:\eng’ktt F'HWE%HW%'"% gegiong gﬁb ?‘E"ﬁﬁte\"?l

“coding  dewiber of bits oﬂ/lde@ M§$ed§é|@edl Wltﬁbﬂ?@lfr@ﬂﬂoif%é\héﬁsthﬁﬁpm Okirhé M Ng as
long as it is possible to synchronize with the sanpling cycle of the

vi deo, af@m the Hemﬁr of Pitﬁé’ftth%Vi®0t drata) resgived omthavt ilor ifpr thepunindimne t he
transnis d a Y
voer ST 85 YR G AGE 150REL R ] Bolh B AR BBt o
~transni t timeg Tt the meabevaloé dbltaiaed)ﬂ:)ytdheldlng theoswratof theawinviest ol bikof they r or
~ for the constag El)eri ?(él of _t.i rrg_‘be In a first nmethod, the bit nunber
- count'? ng°pBFENbREHSY 19T diFie & 2y ?‘Pfés"amoo‘?ﬁﬂgo@? tigie bi ard gptrute dee maan
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of bits of the video data receive out error the uni om
the vi degrecassing $eextoamealyosasynikitt mmgi;nmn the haseﬂmﬁﬁm RIS Mheretmrsthleke/l deo
“errors occur etc., decrease in the average throughput in a section where an burst
error oceurs 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 t, 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 detail, 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.



codi ng device 150 for each of the constant period of time T. In thig Ny 2009
nmet hod, since the processing is extrenely easy but rough, in the case of
the PHS where burst is like errors occur etc., decrease in. the average

t hroughput in a section where an burst error occurs has an effect on al
video to be coded during the constant riod of time T. Therefore, the
constant period of tinme T has to be s Iciently long. In this nethod, if
the unit time t is the constant period of time T, the processing can be
easier. 20 A second calculating nethod is to calculate, for each of the
unit ti meWHATHE ClMMED IBhe nunber of bits for the constant period of tine
T and output the sumfor each of the unit tinme t. In this case, although
the processing of the method is conplicated, the average throughput is
updated for ea¢h of \ideo Wiiding id&Ride | Hott ke WitHeBpsREhGIpSiR CehdiSard O
permt nore precise control. 25 The average throughput cal cul ati ng nmethod
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r ecei vi ngdeddoe comptBingias a function of coding and transnmitting video, such

as the video codi . deyice.150, it i ossible tpo synchronize with the
Codi ng timng AYEHPLL RArtion obefala fasfam 8 VidRacKRRITEIN A PRATREIGhpI | ng
cycle of Hhe toicigput thediddo frameynit time t is the least common multiple
between the transmission frame tinme and the sanpling cycle of the video,

it is possibl eate@diiythclpvies peeatle tpoodedhet Videe frame femestin said ideo
suggested-nfp% F]%% rlrl| ating the average throughput for the constant period
n

of time T a’'first nethod, the bit nunber counting portion 151b

cal cul ates thea tramdigissioh buffér obpeariaBRy tolaltérer BREVRS Whtahedded'in odaid or the
constant perjiod of tinme T fromthe nunber of bits of the video data

recei ved GPdingHedeRior for the unit time t
a quaniization controller.operable to determine a quantization step size

corresponding to communication conditions; and

a transmission controller operable to transmit the video data in said
transmission buffer at a certain transmission rate;

wherein said quantization control is operable to calculate an average
throughput in a predetermined constant period of time,

calculate the coding rate based on the calculated average throughput
and the amount of generated information per one frame resulting from coding in
said coding device,

determine a quantization step size most suitable in view of visual
properties corresponding to the calculated coding rate and send the quantization
step size to said coding device, and

send said coding device a notice to code one video frame when the
remaining amount of data in said transmission buffer falls below a certain
threshold.




fromthe video coding device 150, cal cul ates, for each of the const Qnﬁgu 2005
period of time T, the nean val ue obtained by dividing the sumof the '
nunber of bits of the is constant period of tine T by the constant period

of time T, and outputs the nean value for each of the constant period of
time T. In this nmethod, since the pro,&&?si ng is extrenely 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.

Theref ore, theZcot ¥ideogedingddefice paeortlingato alaimbé, funther comprisingl ong. I n
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this case, alt t ' . th j 0 iLcate
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codi ng deto storé e vidlgoedatatin shiel fehesiragy boffiériato saliittmshiiesibn \beiffel andhas
been descriged in detail, the foregoing description 30 is in all aspects
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di storti ofinflignd theravitapk tERUGAPBUBERBuRIELINEN LAkt Rtfon’ Ebﬁtrolfé?,”ﬁﬁ(?fss' on

and for use in coding a noving picture and transmtting the coded video
dat a through aPedafddTaaeidsappingcoritioh s@ aswobta stose dhe sddab datkein saidi ng
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information transmittable in the maximum permissible delay time and to set 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 send
the guantization step size to said coding device.

3. The video coding device according to claim 1, further comprising,

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

a frame dropping/quantization controller operable to determine whether
to store the video data in said temporary buffer into said transmission buffer and
to determine a quantization step size for a video frame to be coded next,

wherein said frame dropping/quantization controller is operable to:




~a transm ssion buffer operable to store the video data coded ingsgid N
codi ng device; a quantization controller. operable to determ nera% NOY #h
guanti zati on step size corresponding to comrunication conditions; and a
transm ssion controller operable to transmt the video data in said
transm ssion buffer at a certain transpjssion rate; wherein said

guanti zation control is operable to caltulate an average throughput in a
predet erm ned constant period of time, calculate the coding rate based on
t he cal cul ated average throughput and the anount of generated information
per one frame Falsulaie mn Averageodelsy ime dwms¢dconliang aderageeamgentofiithe a

quanti zat | : S i1 .0 view of wvisual roperties.

Dont e son e &R imbraftithr e ids fiah® ipidhfled b H&na B Blime. <1 ep
si ze to sahd thodvetgemraghpandakanded # SaieqlianbzatdH eenfrollérice to code
one video frame when the remini g% amount of data in said transm ssion

buffer falls b&RGWaledbetanaunt af é¥penation trangmittaldesn- theoayeragaedalaveo

i sposed B EEREAH A8 AyRreld Phdans el ing BRRahE by bedidcr ¥or

tenporarily st perfognt framei dexppied acoptrol b ndtdetoringatie videtedatan isasdid codi ng
device, and a frane drop(gi n%ﬁguanti zation caqontroller operable to determ ne

whet her  FNBPIE"E buffer e sgidthansmission butfes fhihleamiount eleinformatiog af dhe

t ransm ssi b A9 & 1 F I iz vi deo

frame to gg’%gogfggﬁnext , dm}\rgréém\q%g?%ﬁ?ﬁa%ﬁgt c;%;a)iH qﬁ{aaﬁitoitg%t?rgéeé%%tfr ol I er
i s oper abirdoroatiore dkoaimiftable e theaneragfe delbyrtméisaon to seb i quaitization a

maxi mum rm.ssible delay ti ased on.a predeterni.ned i mum
bor m 561 bRERREEWI pigrcih gUpRE- ey S8 Yifk Hihg seBUriraren J7e yspd
quant i zat t@ncstthel WRleo dREhdestbrsdn ihr 38R1 deRPBHAYY BOMFEF CAndOsdk RE tO
store the video data in said tenporary buffer intdo said transm ssion
buf f er i f quABLIZAYGNrEtepBiZedp@aihepdindodevine. vi deo frame stored in said
tenporary buffer is larger than the anount of
4. The video coding device according to claim 1, wherein when said
quantization controller calculates the average throughput, the time over which
the average is calculated is variable according to whether a burst error occurs or

hot.

9. The video coding device according to claim 1, wherein the
predetermined constant period of time for calculating the average throughput is
not less than 300 msec.

6. A video fransmission system comprising a video coding device
operable to code and transmit a moving picture and a video receiving device
operable to apply certain processing to received video data, wherein said video
coding device and said video receiving device are connected such that they can
communicate,

wherein said video receiving device is operable to count the number of
bits of data correctly received in a predetermined constant period of time and

transmit the counted number of bits to said video coding device, and




information transmttable in the maxi mum perm ssible delay tinme and to set
a quantization step size with a larger quantization step size thap ggy 2005
guanti zation step size used to code the video franme stored in said
tenporary buffer and send the quantization step size to said coding
device. 3. The video coding device accpfgling to claim1l, further
conprising, a tenporary buffer di sposed between said codi ng device and said
transm ssion buffer for tenporarily storing the video data of the video
frame .coded in %‘alg codi ng qc‘iﬁevi ce, and a frame dropping/ quanti zation
control I er opefais ddeR cadingdRviRe GHBPASS: to store the video data in said

t enporary buff gryi i i r@,@@r i : t \

guanti zati on s?evéaé;? g]epifﬁoigbr’gbei eo@%gﬁé&ﬁ)ggféd%ﬁgg{eﬁ%%?mﬁgi nsaelli d
frame dro@pdnguigubthe video dramentrol ler is operable to: -141 calculate an

average del ay tipne,.based .on an aver.,age unt. .of the enerat ed. i nf.ormation
of the video fPart 'ty aﬁEWF?to@(?rgweéoc‘fﬂ?@t%V'H@Pif@fn%ffgw in 53§ YiAgo

aver age t iMpmuodetée,cal cul ated in said quantization controller, calculate
the anmount of information transmttable in the average delay tinme based on
t he average thPolighpuission buffer aveeeaide del sigra ithee vidend datse cbdeh inr said

dr oppi ng (&pafnrohegl[)enot storing the video data in said tenporary buffer
into said transm’ssion buffer if the amount of information of the video

frame stored i a quartizatiopocenollsfdpirable foad@ermineas duatidaim btedf size
information transpmittable in the average delay tine and to set a

quant i zat CBHESRRANG f9 gomnunigatiof gendi #@gat i on step size than a

guanti zati on ste i d i t i i
empor ary. buf f & Tand asi ¢ sohfofit Bpbiafie 18 andri 305 685, dita 3] Sy

devi ce. 4trafbmissiarebuffedaing ceeairc ransmimstinmté andl & oufput \sbil bit numbenr sai d
quanti zation.controller cal cul ates the ayerage throughput, the tine over
which t hée%ﬁ}‘é‘?‘{;tjem %mgé{f(&ﬂ ol "?gsd%{f’?gcbﬁ%'%&{?&t@? p@%ﬂ?”her_ a bur st
error 0CCur s Olwheéih said qUBRIAIIBROCSARIRG islBYbEBIGREOT I ng Lo claim 1,
wherein the predeterm ned constant period of tine for calculating the
aver age t hr ougkpleulate amavetagesthroaghBadnngbe .cohistant\patimd of timenos ghen

Sy_St em Corﬁ%iissdfnﬁmeabi}’ hgﬁl%ef;?éjci:eri]\%ud ﬁ-gkcseaid transmission controller,
calculate a coding rate based on the calculated average throughput and
the amount of generated information per one frame resulting from coding in said
coding device, and
determine a quantization step size most suitable in view of visual
properties corresponding to the calculated coding rate and send the quantization
step size to said coding device.

7. The video transmission system according to claim 6, wherein when
said quantization controller caliculates the average throughput, the time for

obtaining the average is variable according to variation of the number of bits.

8. The video transmission system according to claims 6, wherein the




operable to code and transmt a noving picture and a video receiving device
operable to apply certain processing to received video data, wheréinggaggg
video coding device and said video receiving device are connected such ™
that they can conmunicate, wherein said video receiving device is operable
to count the nunber of bits of data cgrrectly received in a predeterm ned
constant period of tinme and transnit;¥ﬁ% count ed nunber of bits to said

vi deo codi ng devi ce, and NOV 2005 -142 said video coding device conpri ses,
a video input portion operable to forma video frame froma picture signa

and out puPradetermined cpnalapt paried @f tignelfori caicubplincaihe averagsdrewghputdeo

frame for I i i i nput device, a transm ssion buffer operable to
store theﬁgﬂgggt% gogggsgeg:.i n said coding device, a quantization

controller operable to determ ne a quantization step size corresponding to
conmmuni cati on §ondi tiions, and a transm ssion controller operable to
transmt the vPded* #4QQ itFANSHIssion r asdams scomPhGingep Wdea eedingi device
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recei ving device to sai uanti zation c er, whereéern saidYquantization
control | eopesmbiply apply dertair procdssirg nrevedegigddéd datg hphidreimsaidevidemst ant
period of tinme on.the  basis. of the hit nupber received fromsaid

t ransni ssFHNESHRVICH PBF  Sald, vidaoateselying dieNtser ateeconiaated §ot that tgvctamtat ed
average t ghoneimsdteand the amount of generated information per one frane
resulting fromcoding in said coding device, and determ ne a quantization
step size nostwhereinldaid ivideg mgedfing idevide ispopgrabte tes caontr thepouhbag of o t he

Ca, CuL o CBRESHH N R, SEURLC AN | SBLRTAEf, DRBUC o S,
sai d quantiimegddi@laeosm EoblRfe BrdGGHEISForh I8 RWERREEDIE RURIKANRING. trafsnit | e
for obtaining the average I1s variable according to variation of the nunber
of bits. the average throughput to said video coding device, and
said video coding device comprises,
a video input portion operable to form a video frame from a picture signal
and output the video frame,
a coding device operable to code the video frame formed in said video
input portion, _ _
a transmission buffer operable to store the video data coded in said
coding device,
a quantization controller operable to determine a quantization step size
corresponding to communication conditions, and
a transmission controller operable to transmit the video data in said
transmission buffer at a certain transmission rate and to output the average
throughput received from said video receiving device to said quantization
controller,
wherein said quantization controller is operable to,calculate a coding rate
based on the average throughput received from said transmission controller and
the amount of generated information per one frame resulting from coding in said

coding device, and




8. The video transmi ssion systemaccording to clainms 6, wherein th ;2005
ANOV20055 - 143 predeterm ned constant period of tine for cal cul atli ﬁgNtUhe
average throughput is not |ess than 300 nsec. 9. A video transm ssion
system conprising a video coding device operable to code and transmt a
noving picture and a video receiving df%‘i ce operable to apply certain
processing to received video data, whéréi'n said video coding device and
said video receiving device are connected so that they can comuni cate,
wherein said video receiving device is operable to count the nunber of

bits of data céetepling acaeantization atepr sizsr enostnsditablasimndewenf odsus
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vi deo codistap sie® ite eagiotiling &fovice.vi deo i nput portion operable to forma
video frame froma picture signal and output the video frame, a coding
devi ce operable to code the video frane forned in said video input

portion, a trangm §§i f apl . e Vi 0, in
said coding dg?i cgﬁbgn%%)%réolagnﬁo pg{r’légo&ﬁﬁcﬁogﬁ“ﬁé%o%éﬁt%’eﬂf%e&g%Pﬁﬁ %%ga
quant i zat igoantzatpnsi zeontiier esgicudtesy tthec ansiagec ahioughpat)dtid dse ford a
transm ssi o ntroller operable to transnmt the video data in said
transmiss icaﬁU%méﬁeaveéa&ﬁ\éﬁrwWQ areerding tervhether BH! €Frosw PEeHr ariot.
average throughput received fromsaid video receiving device to said
guanti zation controller, wherein said quantization controller is operable
to, cal cul ate aldodiThg videe codirge devinet duzoading dgeclginn @) ghipereirr abenvealdf r om
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-144. calculating the average is variable according to whether burst errors occur or not.

12.  The video coding device according to claim 2, wherein the
predetermined certain time for calculating the average throughput is not less
than 300 msec.

13. The video coding device according to claim 3, wherein the
predetermined certain time for calculating the average throughput is not less
than 300 msec.

14. The video coding device as in any of claims 1 to 5, or 10 to 13,
wherein the average throughput for the certain time is calculated based on the
amount of data outputted in a unit time t from said transmission buffer which

temporarily stores the coded data.

15. The video coding device as in any of claims 1 to 5, or 10 to 13,
wherein said transmission controller is operable to calculate the average
throughput for the certain time 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




determ ne a quantization step size nost suitable in view of visual
properties corresponding to the calculated coding rate and send t-hg ﬁgy 2005
guanti zation step size to said coding device. 10. The video codi ng device
according to claim2, wherein when said quantization controller calcul ates
t he average throughput, the time for _gg.culating the average is variable
according to whether burst errors occur or not. 11. The video. codi ng device
according to claim 3, wherein when said quantization controller calcul ates

accor iy ng L Dol P tar 408 eph it a St fihd fahaf B hAREeL ol g dovi ce

according to claim2, wherein the predetermned certain tine for '
cal cul ating the average throughput is not less than 300 nsec. 13. The
vi deo .codi ng dd@i céhacddeqiicrgindodeyigenass in wnkrefi elaime 1 9 Sderetthinds,

certain tj ar | [ h ge thr ppt i S 300
rmec. 14, WEBrS! S8R SRHIMoN Moriti R O HORIIRPH ettt 4R Sovelg 05
wherei n t theoaglepuder thy cergdinuimd as ddeh ofer Gait finld pRsdes, bflddutinhasy Besed on
t he amount ,of datg]ﬂout utted in a unit tine t fromsaid transm ssion

buf f er whFeRainERg dhe amMgunt ohdata puputisddy et eertaim times whighiscthegesuly

devi ce asg| ol a8l , erat n..sal 1 SSi on
controll ePf :ésC% g%]g?é ém@eﬁ{%%gﬂﬁdgﬁlét %&t% hé&gyg{?égrej tﬁﬁr%ﬁgﬁ'glﬁ? t]%)%t{;vtgﬁgr%ertai n
time as epudsent titteeanc rthaicartaimtimp gsioe $o the/pdisentitimg t. by the certain tine

t he amount of data outputted for the certain tinme, which is obtained by
accunul ating the anount of data .outputted 4 N OV 2005 -145 in the unit

time t for theqgerthd Vidéd BBdind Yt adording 16 &Iy aifTEIdihEB1 RS S&S10 &P13,The
vi deo coding device as in anygof clai msorlm?o Snr%adr 10 to 13,° V\]ner e? n said

transm sshWoerejonsaidl (teansmissioer ewiteolies isaloperahle tchecalordatag dhe t avasagdiput
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between a, present tine and the certain tIITEde’IOI’ to the present tine t.
- fransmission buffer temporarily storing the coded data.

18. The video coding device as in any of claims 1 to 5, or 10 to 13,
wherein said transmission controller is operable to calculate the average
throughput for the certain time 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 equal to
a video frame period of the coded video for the certain time, as each of the
certain time passes.

19. The video coding device as in any of claims 1 to 5, or 10 to 13,
wherein said transmission controller is operable to calculate the average
throughput as each of a unit time t equal to the video frame period of the coded
video passes, by dividing by the certain time the amount of data outputted for
the certain time, which is the result of accumulating the amount of data outputted
in the unit time t between the certain time




17. The video coding device according to any of clainms 1 to 5 or 10 to 13,
wherein said transmi ssion controller is operable to cal cul ate the aWgiagens
t hroughput for the certain time based on the anmount of data outputted in a
unit tinme t which is equal to the video frane period of the coded video
fromsaid transm ssion buffer tenporarily storing the coded data. 18. The
vi deo coding device as in any of clains 1 to 5, or 10 to 13, wherein said
transm ssion controller is operable tel4®l cul ate the average throughput
for the certain tinme as each of the certain tinme passes, by dividing by
the certain time the amount of data outputted for the certain tinme, which

i's obtai padrkythaqsesthieirmedo thepaisenptimef data outputted in the unit tine
t equal to a video franme period of the coded video for the certain tine,

as each of the <certain tinme passes. 19. The video coding device as in any

of clains | togp, : i id .t 1.SS4 trolleris
operable to ca?@hlg gj\ﬁﬂégac\l/)g}nggg@ﬁé%r%sugﬁggw é@ek%%%sfo?&g?ﬁogi ‘[(?tt(%)ﬁé)”t
equal to whersindsaid temeniissiondcofirdliee Rodp@drabledey @aasaR, thy aieragéng by
the certain ti geﬁrﬁmunt_ot data outputted for the certain tinme, which
is the reSUPHIBPULIOE (PG Cariainy tihee bagsdan be armeunifiqalaedoutiad g upi; t

time t beiiﬂféef'eti@ 165 8/ drid f?argli_e éof‘t%aﬁ%‘é%d‘fga‘}ﬁegrﬂjoﬂ{ s4ig thﬂi%n@%ﬁéﬁm

time to the present tine. e Vi I'ng device as In an ainms 1
to 5, or boffeotet8poravityestering tee dodedhdatd. ssi on controller is operable to

cal cul ate the average throughput for the certain tine based on the anpbunt
of data outputted in a unit tinet equal to a one franme tinme of the

transm tted franesTheomHEE BN Aevicesad f bEIaREPLER!S, | 36 the
coded data. 21. The video codi r% devi ce f!lsaitﬁg anyaofgg‘(l)ai r?é c)1{- f(?) 65,13& 10

to 13, wwhesein saidd transnssiesi contcallerr isl laperaleopereditwateo thal avgrage t he

aver age for . ai I ach of .the certajn {ine
resos” pyaRURERtfor ' Bl Catit Bl SadEof nEBEha iR TR ohY shidBa ¢ o
the certabg thereertaini thheitfe dnisuritasuldta dutpatadnidratideeftain tirhe, wRichasn tine
the amount of data outputted in a wunit tinet equal to the one franme tine

of the tr iRl aocarpdatingpfor 1ihe cartain timedheprievitee dada ontputteddn al ai ns
1 to 5 oynkQinidt ddual to the one frame time of the transmitted frames.

22. The video coding device as in any of claims 1 to 5, or 10 to 13,
wherein said transmission controller is operable to calculate the average
throughput for the certain time as each of a unit time t equal to the one frame
time of the transmitted frames passes, by dividing by the certain time the
amount of data outputted for the certain time, which is the result of accumulating
the amount of data outputted in the unit time t between the certain time prior to

the present time and the present time.

23. The video coding device as in any of claims 1 to 5, or 10 to 13,
wherein said transmission controller is operable to calculate the average
throughput for the certain time based on the amount of data outputted for a unit
time t which is equal to a least common




wherein said transm ssion controller is operable to cal cul ate the average

t hroughput for the certain tine as each of a unit tinme t equal to t'he Mine 2005
frame tinme of the transmtted franmes passes, by dividing by the certain
time the anount of data outputted for the certain tinme, which is the

result of accunulating the anount of data outputted in the unit tine t
between the certain tine prior to the present tine and the present tine.

23. The video coding device as in any-Bf/-clainms 1 to 5, or 10 to 13,

wherein said transm ssion controller is operable to cal cul ate the average

t hroughput for the certain tinme based on the anmpbunt of data outputted for a
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the video frame period of the coded video and e one frame tine he

t ransm ssihigh trangmission drarees drom saaddviteanisorisdion ferffer dapuponarily ystering iting t he
coded da&g é?. Jhe video coding device as in any of clains 1 to 5, or 10
to 13, 8? H Eﬁid transm ssion controller is operable to cal culate the
average throughput for the certain tine as each of the certain tinme passes
by dividing by the certain tine the anount of data outputted for the
certain tine, ¢hi chhesvideptcadingddpyicacas iilaayi efgclaiins thee Seraralthte ilde t he

anount of o] I )..: i i t 0 the lea conmpn
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time of tteotghmsnios sheveftaiartitne agseahcdr the ddiain TRkt Padscki bEdiD@aieBy 25.
The vi deo, codi ng. devi c%@as inany of clains | to 5 or 10 to 13, wherein
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common nmultiple o he coded Vi deo e one
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tine the _a nt, of data outputted for_the certain tine, which is, the
oaul t " or CBRIeR ki G Bane im Or e e B dTAMES S Sah O (e ¢
bet ween t Bertsprtiraé pakss® before the present time and the present time. 26.

The video transm ssion system according to claim9, wherein when said
vi deo receiving device cal cul ates the average throughput, the tinme for

25. The video coding device as in any of claims 1 to 5, or 10 to 13,
wherein said transmission controller is operable fo calculate the average
throughput for the certain time as each of a 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 transmitted frames passes, by dividing by the certain time the
amount of data outputted for the certain time, which is the result of accumulating
the amount of data outputted in the unit time t between the certain time before
the present time and the present time.

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 transmission system according to claim 9, wherein the
predetermined certain time for calculating said average throughput is not less
than 300 msec.




calculating the average is variable according to variation of themnqu?r,%Br
bits of correctly received data. 27. The video transm ssion syste V £t
according to claim9, wherein the predeterm ned certain tinme for

cal cul ating said average throughput is not less than 300 nsec. 4 NOV
2005 -148 28. The video coding device as in any of clains 4, 10, or 11,
wherein a period in which the anount of data outputted in an unit tine t

is smaller than a predetermned threst8-d is detected fromsaid

transm ssion buffer tenporarily storing the coded data and taken as said
averaging tine used in calculating the average throughput. 29. The video
codi ng device 28 i Thaidedf cddift Mevite 49in Shy bt clHME'L! 10, (1611, RfHramh 41

whi ch the anount of data outputted in a un|¥ time t equal to a one franme
time of tperediigsvhich thexaowunt of daltd eutputted inhan pniédimet s smaliehtheshal d i s
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wherein a period in which the anmount of data outputted in a unit™tine
equal to averagedhraudiwsitperi od of coded video is smaller than the
predeterm ned threshold is detected fromsaid transm ssion buffer
tenporarily storing the coded data and taken as said averaging tinme used

i n cal cul ati ng28heThayveitdageodingdeNioeias i3 hny Dielaiimden T@rNd, dgiersia ths i n
any of clains 4, 10, or 11, wherein the period in which the anount of data
out put t ed PEROg iywhich theegarpownl il data oxtpuliestin scembiimerhaquaptea enetffamei deo
frame peri; : i f i Of .t i ssion
frames i sltlgl%aﬁfet? t ng'%g? eﬁ%re egg‘ﬁég%&qﬁﬁpeghﬁgﬁaeqést%g %c{ﬁg%élio?[gig]sai d

t ransm ssideteded fram tseith trrasmissican buffeg ternporaifie statingathencodddadata aadsai d
averagi ng, t,i nme useﬂ] in cal C# ating, the ave&ﬁgﬁé hr oughput . 32. The vi deo
transm sstAFIS FAMAYCIRGIRY HYG Ysed i caleula AVEIRBR thioNEAPYE deo
receiving device cal cul ates said average throughput, the time for
calculating the average is variable according to variation of said nunber

of bits corre8f ylheyisiopcebding deviie\as ih 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 claim 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. '




-149 33. The video transm ssion system according to claim?9, mhegekn sai d
predeterm ned certain tinme for calculating said average throughput i@ﬁﬁomES
|l ess than 300 nsec.
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33. The video transmission system according to claim 9, wherein said

predetermined certain time for calculating said average throughput is not less
than 300 msec.




