117 April 2006 BACKGROUND OF THE | NVENTI ON METHOD AND APPARATUS FOR

REPRODUCI NG | MAGES 1. FIELD OF THE | NVENTI ON: The present invention

relates to a video 5 reproduction apparatus and a vi deo reproduction

- method, and. in particular to a video reproduction apparatus and a vi deo
reproduction nethod for, when a video bit_stream having a qéﬁﬁg vi deo

signal, such as. an MPEG video signal, recorded therein is |ﬁg§W

expanded to decode the 10 conpressed video signal into an, original video

signal, displaying informti gackeroensiorgTee hivvenmabge of the video bit

" stream 2. DESCRI PTI ON OF THE RELATED ART: 15 Figure 4 is a bl ock diagram

of a conventional video reprody s_40 d producti on
- apparatus 400 reproduces a viug “D éﬁ%%%@ﬁ%ﬁ g@?&?@ﬁcﬁﬁ ?M%L{Ei%eam
i ncluding a pl Lﬂr.a|F][M.l])fOE)ITHEerIm‘{|ﬂId§M5/I ng a picture type of each of the

plurality of pictures rgcorded 20 therein. In this specifjcation, the term
"picture type" refers a RUPRERE | An¥entieng, ’?glr?&g‘?fsat 3n fr afgideo

encoding &n arrel‘zﬁEﬂudtjimn appaﬂathgssgasdiemrﬂdeo Teprdddotdwmn maﬂﬁodaranilﬁ be
one of three p' I, ture a;co ture
(predictive code p| chLure% aBp' 8f’u? %paF}gx&tarp(giqa%p é& %tl %oded
picture). In gmmd,u@:lmumee]ho@‘ fioirt,swhen pividee bit | sirgemt havide d
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30 picture>P pi ct pl cture fdéC repro tion apparatu
incl udes a Vi G?@@Qi@&ﬂjethqllei@r Isecéhpithg asmbl expandedg te vddeodbl tthié

10 compressed video signal into an orlglnal video signal,

dlsplaylng 1nformat10n regarding a bit rate of the video
bit- stream

2. DESCRIPTION OF THE RELATED ART:

15 Figure 4 is a block diagram of a conventional video
reproduction apparatus 400. The video reproduction
apparatus 400 reproduces a video signai based on a video
bit stream including a plurality of pictures and having a
picture type of each of the plurality of pictures recorded

20 therein.

In this specificétion, the term “picture type”
refers to a‘ type of inter-motion compensation frame encoding
in an MPEG video encoding system as is well known, and can

25 be one of three picture types of I picture (intra-coded
picture), P picture (predictive coded pidture) and B picture
(bidirectionally-predictive coded picture). In general, a
number of bits per picture is largest in the I picture, second
largest in the P picture, and smallest in the B picture (I

30  picture>P picture>B picture).

The video reproduction apparatus 400 includes a

video decoder 41 for receiving and expanding a video bit




- %'- 17 April 2006 streamand thus outputting a video signal, a picture
start point detection circuit 42 for receiving the video bit stream and
detecting a picture start point which represents a start point of each of
a plurality of pictures included in the 5 video bit stream and a frane
.count circuit 43 for counting a number of yimes that the plikgrﬁggé

point detection circuit 42 detects the picfure start point ring

a predeternmined time unit. The video reproduction apparatus 400 al so
includes a bit rate calculation circuit 10 44 for counting a nunber of bits
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Which represeniit and outputting the counted number of bits as an average

bit rate, and a video signal generation circuit 45 for
receiving the output from the bit rate calculation circuit
15 44 and generating a bit rate video 51gnal for displaying
the average bit rate. The video reproduction apparatus 400
further includes a video 'signal addition circuit 46 for
adding the video signal output from the video decoder 41
and the ‘bit rate video signal output from the video signal
20 generation circuit 45, an NTSC conversion circuit 47 for
converting the video signal obtained by the video signal
addition circuit 46 into a video signal of an NTSC format,

N - and a D/A conversion circuit 48 for converting the output
e from the NTSC conversion circuit 47 intb an analog signal.
25
The video reproduction apparatus 400 having the
above-described structure operates as follows.
The video decoder 41 receives and expands a video
30 bit stream, and thus outputs a video signal. The picture

start point detection circuit 42 receives the video bit
stream and detects a picture start point which répresents
a start point of each of a Plurality of pictures. The frame




a start point of each of a plurality of pictures. The frame - 3 - 17 April
2006 count circuit 43 counts a nunber of times that the picture start _
point detection circuit 42 detects the picture start' point and neasures a
predetermned tine unit. The bit rate calculation circuit 44 counts a

‘nunber of bits included in 5 each of the pigctures in the Vld ? 1t ﬁ%ream
‘while the frane count circuit 43 neasures the predeternined AREL D , and

‘outputs the counted number of bits as an average bit rate. The video
signal ‘generation circuit 45 receives the output fromthe bit rate

cal cul ation cireohht %Mtgqraeeaha&saa%@uﬁbér o ecl\ﬂg%e%héitgﬂﬁé C%O%tlh%e adds.

di I ing the aver bit te The vi deo si gnal tron Cir
t Ithv?éeogm gnafta ﬁg‘iﬁﬁntf |db°‘ echdop ﬂéSCBéEo%rdeiFP‘-ﬁ:lﬁj theepbtturetstattieo

signal output poimt tand medeares g P re@RIVratindd €imnsUidi¥d. Tﬂ@%ii -2
conversion ci rcy 47 conver,ts ]&e\’v i deo gﬁ gnal 15 obtaij ned e vi deo

si gnal addition %#‘F%Jtﬁifl% SHRS gegun gﬁ‘lé}u“lﬁe%ﬁ’fl\FFSEsfHFdeQ' Ha D/ A

conver si orb ci rm¢h¢& themﬁwdm&nomamdﬂd)mthﬁtmwﬁg\éefﬁé Grnld CUi t
i ona roduct i on

47 t a_convent |deQ p
appiatpa?us?n ana(% e a ITDVI ng tplggt TP Thes %}%Srgdﬁl PF§ b#me itk e@ng s
bei ng reproduceitputs dher agenbed nambereqm‘ eﬂﬁ:nit Ia&gahigv?fﬁ%@blﬁ rlhlgg
nmb f bit RIS
Giapl ayed.  Honllf AHES bigfaidbilddid it 88 REbalvdR iimjoutRut
average bit r atframe the |’R§-t tr@tteh@a;ﬂqurlatnop ofi rpiuditurds ang gehedatabaﬁed

I rod ction
;ﬁé?ai’h?ﬁ Y it Rae8 Plady e forf R SpaiyIRE"LAS SV ads RIY BAKE. 1o

roduced i n, TS VadgapFianal mddit ianieiscuit 46fadde-the idee signal
reproduction n%&:pu(taﬂmlﬁi ithBlvAad I HEBREF A L8 FHS £ atl& fido gf&ﬁal_SUCh

as the output from the video signal generation circuit 45. The

NTSC conversion circuit 47 converts the video signal
15 obtained by the video signal addition circuit 46 into a video |

signal of an NTSC format. The D/A conversion circuit 48

converts the output from the NTSC conversion circuit 47 into

an analog signal.

20 In a conventional video reproduction apparatus,
while a moving picture including a plurality of pictures
' is being reproduced, the average bit rate representing the
N total of the number of bits included in a plurality of '
pictures per time unit is displayed. However, while a still
25 picture is being reproduced, the average bit rate relating
to the plurality of pictures is not displayed since display
of such an avérage bit rate is_ meaningless.

A reproduction apparatus is now demanded which, even

30 while a still picture is being reproduced in, for example,
a pause mode or in a frame-by-frame reproduction mode, can
display information relating to the bit rate, sudh as the
picture type or the number of bits of the picture




plcture type or the nunber of bits of the picture - 4 - 17 April 2006
correspondlng to the still picture. SUMARY OF. THE | NVENTION 5 According to

one aspect of the invention, a video reproduction apparatus for _
reproduci ng vi deo data based on a video bit stream having a p}urallgy of
_pictures and also having a picture type representing a type of encoding
'For each . of the plurality of pictures is ﬁ5OV|ded The 10 aﬁb%F&@@@s o
i ncludes a picture type detection section for, while a still picture is

bei ng reproduced, detecting a picture type of a picture, fromanong the
plurality of p@gfgéggengpﬁéeggo én@t*?lgﬁf?éﬁfél picture; a bit rate
e

cal cul ation section for, whil st ure is being 15 reproduced,
cal cul ating a nunmber of bits |ncluded in the picture corresponding to the:

still picture, and while a ”DVIﬂﬂl£§ t roduced, cal culating
an average bit rate per predeté %%winﬁﬁw vi deo si gnal
generation section for, while the still picture is being 20 reproduced,

generatingga first bit Pfﬁ&‘dﬁ.rg;e‘?:os ggagséggt Q%Sﬁllaa%/:i\ré‘gm I Ct ure type
e

detected by the picture type tectron's i'fon~a
cal culated by tFRPTrasfuctinn appascaitatsi 6 qrmmducmmmeloedatmm ncture

for
i s being. reprefygado BeREEBFLAH g ategﬁh&al?%&'é Q8£c ér%%q%ﬁ*ggﬁgn

di spl'ayi ng the average bit rate ca
section. In oné“%ﬁ%ﬁﬁ@h@ﬁptgﬁetHEP?nV§nr¢§ﬁntlh9 &ltEﬂB aﬁﬂunmmdmwgomQr

- apparatus furtkeich nekudafe apiugaai¢ qﬁ@r Srusdsexpan iQgrt vidgp bit
‘s?gamto enerat: a_vi deq Sllglget?ga:- g.c a Vi &eoum Sna:F giltlc?}r%%sect ?gﬁ for,

le thddari | AP DRTELRSe 10E Bcsyree dyraddekgotiony s¢stionghial
g, erated by thhlﬂbdﬁﬂ stetpllepiatdréhe st eiindi tepdducddleOdetecting a

' ‘picture type of a picture, from among the plurality of
pictures, corresponding to the still picture; a bit rate
calculation section for, while the still picture is being
15 reproduced, calculating a number of bits included in the
picture corresponding to the still picture, and while a
'moving'picture is being reproduced, calculating an average
bit rate per predetermined time unit; and a video signal
generation section for, while the still picture is being
20 reproduced, generating a first bit rate video signal for
displaying the picture type detected by the picture type
‘detection section and the number of bits calculated by the
7y - bit rate calculation'section, and while a moving picture
. is being.reproduced, generating a second bit rate video
25 signal for displaying the average bit rate calculated by

the bit rate calculation section.

In one embodiment of the invention, the wvideo

reproductlon apparatus further includes a video decoder for

30 = expanding the video bit steam to generate a video signal;
and a video signal'addition section for, while the still
picture is being reproduced, adding the video signal
generated by the video decoder and the first bit rate video




17, Apri.l 2006 signal generated by the video signal generation section, and
" while the noving picture is being reproduced, adding the video signal
-generated by the video decoder and the second bit rate video signal
generated by the video signal generation section. In one enbodiment of the

invention, the bit rate calculation sectiaqn _includes a picture rt point
det ection section for detecting a plcture start poi nt which Ebﬁﬁiﬁaeeents a
start point of each of the plurality of pictures; a bit nunber ca!culatlon.
section for, in response to the detection of the picture start point

b ¢t d ction section unting- a nunber
81? rLIO{ ge ?nc%lude%fgﬂéf %ﬁe?‘tﬂ@%& gﬁura?lﬁig%? PrELd gengrﬁgl‘??aﬁ%cm{
section for coudRdnghbleubbermoyipgcpictuseais b@jjmgtseﬂﬁcb@@&@di hyad 16y

picture start pgl,éltvggégcgigﬂﬁiegghggﬁtgg agyly et‘}grt}{e ‘go scr bed tql o*FPéJmt

an addition section e p|c ure's
section detectSePRHl &y &afeqvidpoi signat gendratedby aHei ngdédaesidthamunber

of bits cosint edgdhertdieidn tsd&dsy. cal cul ation section, and outputting the
resul ting addi %Jon result as an average bit rate, while the predeterm ned

time unit is neasured; and a switch section for selecting and outputting

either the nunber of hid orfeWMRfEiNed S (fg'tthé“i%n culth,;t | %’1 25 %ect I on

or the average bit rate obtained by the addition sec |on'

enbodi nent of (FECHREAN orfeGHOm) tlf’rc‘aklléief'cal%ulmttqfolrese(ﬂhamt i mmlmctes a

pi cture start itectibrdekettibant s Wt tidlg Q%ﬁfﬁdf@s%aﬁ}'t%% rgif N c%’ures

0| nt re resent a start point, of each of the plural
: st ar CFEREREE bt %’Fﬁerp‘?ﬁh‘%uP& iArk el dihe oPlurahltY:spcﬁnse

t. t he det ecti Qllcxtfurtehe plmiv&mmbaféa.p@th])&'clon section for, in response
to the detection of the picture start point performed by
the picture start point detection section, counting a number
of bits included in each of the plurality of pictures; a

15 frame count section for counting a number of picture start

- points detected by the picture start point detection section

to measure the prescribed time unit ; an addition section

for, each time the picture sfart point detection section

detects a picture start point, accumulatively adding the

20 . number of bits counted by the bit number calculation section,

and outputting the resulting addition result as an average

bit rate,’ while the predetermined time unif is measured:

and a switch section for selecting and outputting either
| the number of bits counted by the bit number calculatioh

25 section or the average bit rate‘ obtained by the addition

section.

In one embodiment of the. invention, the bit rate

calclilation section includes a picture start point

30 - detection section for detecting a picture start point which
represents a start point of each of the plurality of pictures

and a GOP start point; a bit number calculation section for,

in response to the detection of the picture start point




- 6 - 17 April 2006 performed by the picture start point detection section, -
counting a nunber of bits included in each of the plurality of pictures; a
frame count section for counting a nunber of GOP picture start points
detected by the picture start 5 point detection section to neasure the
prescribed tine unit; —an addition sectionfor, each tine theﬁg{cture start
poi nt detection section detects a picture start point, accld r&?@&ely
~addi ng the nunmber of bits counted by the bit nunber cal cul ati on section,
and outputting the resulting 10 addition result as an average bit rate,

while the pre ) | Nkt | red; and a,sw tch section for
sel ecting and gﬁ%ﬁ%’?ﬁg %#’FEB?,?HSEE’E%%?‘%&% lﬁqlgﬂ: FUREHR seetivm,
nunber. cal cul atf@n ey ipnumberhef didrmdacliided ahecadh aimeHeyluhelity

- addi tion secti e gnpodi i nvention, the bit rate

cal cul ation se%ljiE o%ﬁ?ﬁgl:%%esga pi c%rﬁé%euﬁ a%?g%%%\tgéﬂe‘f%%rﬁw FAYRETR or
detecting a pi QEGOB PRIty mtamt eeintspdetentedabyt the mcturefsieash of

the plural§ty qlomietstestBn¥ubeidBodidunO i P HEN 550153 CF
start point; a bit number calculation section for,”in Téspons o
detection of t R FOditionsegrtipgsi fier peadah danebhehpipturerstast grdinoi nt

detection sect iq¥tectOibt | NSedt DD HeRbREL S 4 | NG I ngegep of, Lihe
plurality of pictures; an addition 25 section for, each.tine the pl-&Ure
start point detaé"tﬁ-q"l}ﬁats’é’& iYoAdddngcthe ausber, pE Bibs cqvsited by the bit

~accunmul ati vel y nudimgdl Tutiler séctlidns eolenRd gt tihg Rire RUEDSY i ng
cal cul at |1q{1 secgéfdolgato%ndF%gt ttlggg tRe I’eS]lT.I| ti ng’ addi t on resul t as~an
average bit rate, ot ar P pdtYRTAGL | PHet dAtey, #hdle swhech
section for selpredengradgedottimet thng £ thedstred NHiEra @hvitichs sea¥Rbad by
-the bit | ~ for selecting and outputting either the number of bits '
counted by the bit number calculation section or the average
bit rate obtained by the addition section.
15
In one embodiment of the invention, the bit rate
calculation section includes a picture start point
detection section for detecting a picture start point which
represents a start point of each of the plurality of pictures
20 and a GOP start point which represents a GOP start point;
a bit number calculation section for, in response to the
detection of the picture start point performed bY the picture
start point. detection section, counting a number of bits
included in each of the plurality of pictures:; an addition
25 section for, each time the picture start point detectidn
- section detects a picture start point, accumulatively
adding the number of bits counted by the bit number
calculation section, and outputting the resulting addition
result as an average bit rate, until the GOP start point
30 is détected; and a switch section for selecting and
outputting either the number of bits counted by the bit
number calculation section or the average bit rate obtained

by the addition section.




‘nunber . cal cul ati on section or the average bit rate obtained by the

addition section. - 7 - 17 April 2006 In one enbodi ment of the invention,
‘the bit rate calculation section includes a picture start point detection.
~section for detecting a picture start point which 5 represents a start

poi nt of each of the plurality of pi ctures; a bit nunber cal cul ation
section for, in response to the detection of the picture stb?r_ftiprﬂép(?ﬁ o
performed by the picture start-point detection section, counting a nunber
~of bits included in each of the plurality of pictures; a 10 tiner for
counting time to neasure the predetermined tine wunit; an addition section
for, each tine the picture start point detection section detects a picture
start point; accunul atinveine sfdiodiment muhtite dihvieintd ohquihed bay thagebi t
nunber cal cul atd SR QUt putt | the resulting 15.addition result
as an average bc%étirbr ate,lé\%ﬂi e t 1257}1 pﬁé’é&%erﬁ néd Pllr‘f:é:qf% t St&Ttea®98¢, and
a switch secti sletagiicgepeeting fonl dedecdtinigng pidthere shartydiart ehikht S
counted by t he JRigrdudier £a t i, 0N Seclic0 t r [t,.rat

obt ai ned by the]%%qdition sﬁ_cltsictg# 2% XCco%gi nqeg ho gﬁo?ﬁ% a@ﬁ%%%l‘af ?ﬁe
invention, a Wiganessradiich nombeit ¢rbctbatiepsedidiongfor ddm daspohased

on a video bit +t3g reRMdadeictdon BlFU i i S Al l.ng._a -
picture type representing a t¥petfp1l"tﬁ'éen%gi%%§g2§tt?g$ gggﬂtoﬁgﬁggg@fggrg}’i ty »
of pictures istg'teo‘i’ﬂ-‘a%‘a’?? Phart R dekectden seqfiiqnr eounppéndet pamben st ep
of, while a sbifl 'bi&isctmbﬂuiiédbihnﬁ_abﬁp69d‘Eﬁédplgf’hfﬂzyngfapf.’bgﬁf'ég-té{pe
of a pi ctépre,- 1;:r.om agbng the plurality of pictures, corresponding fo the

ure; SAMGt Pht SOURFIRY St ) measynss thenpredefersingd pimeure

i1 pi
fﬁ bei Eg‘ repr odndeéd, an addition section for, each time the picture start
: point detection section detects a picture start point,
accumulatively adding the number of bits counted by the bit
number calculation section, and outputting the resulting
15 addition result as an average bit rate, while the .
predetermined time unit is measured; and a switch section
for selecting and outputting either the number of bits
counted by the bit number calculation section or the average
bit rate obtained by the addition section.

20
According to another aspect of the invention, a
‘ video reproduction method for reproducing video data based
(’x} on a video bit sfream having a plurality of pictures and
also having a picture type representing a type of encoding
25 Vfor each of the plurality of pictures is providéd. The

method includes a picture type detection step of, while a
still picture is being reproduced, detecting a picture type
of a picture, from among the plurality of pictures,
corresponding to the still'picture; a bit rate calculation
30 step of, while the still picture is being reproduced,
calculating a number of bits included in the picture
corresponding to the still picture, and while a moving
picture is being reproduced, calculating an average bit rate




cal cul ating a nunber of bits included in the picture corresponding to the "

still picture,.and while a nmoving picture is being reproduced, calcul ating
an average bit rate - 8 - 17 April 2006 per predetermned tinme unit; and a
vi deo si-gnal generation step of, while the still picture is being

reproduced, generating a first brt rate video signal for 1370 é %he
picture type detected by the picture type &etect i on step ‘an Ther
bits calculated by the bit rate calculation step, and while a noving v
picture is being. reproduced generati ng a second bit rate video signal for

di splaying the brt cal cul afed by the bit rate calculation .

step. 10 In onep%ﬁ& f"ﬁv‘éﬂ%{:orian Fe V885193 ARRAT LRt hod

“further incl udestapvoﬂeo vdﬂd.@dltl@premllOfpiWﬁzfﬁjlm bbﬁ‘_ngl dfébrkliduc%t@am to

generateavrd a gnal additian_ste whrlethe :
still picture 1 ar‘!egjr;ga\tlf’c]%dra Edyﬁﬁe?rﬁel%agleg & 1%ty dhey

t he vi deo decomlrgtlm&p:m détedtiedtbpitthe girctime cydeyditecgdmal aiteep by
the video g1 gnaln JER AL St Hhe A0 I Leoa e LU IS BLE NS i b%g,pgp

r epr oduce adding t Sl gna enera
and the second SX®mi tardt whiilde@ smgvrangg@ae:wu:‘ed o] bdajsngr tepraidudeld,
generation ste &t EPUIEY vt i

“cal cul'ation stFebpedl ncl u es % ct ureﬁsta jte po n d(e%tri C%H' ESdg'tsg aging
detecting a pi dihe everage bk matehcahcndpteddmy $heabit aratepoaitudhtdanh of

‘the plurality @ftei.ctures; a bit nunber calculation step of, in response
to the detectlon of the picture start point by the picture start poi nt
gfejrectlo 0step, counting a nunber of bits included in each _ v

i In one embodiment of the invention, the video

reproduction method further includes a'video'decoding step
of expanding the video bit steam to generate a video signal;
and a video signal addition step of, while the still picture
15 is being reproduced, adding the video signal generated by
the video decoding step and the first bit rate video signal
generated by the video signal generation step, and while
the moving picture is being reproduced, adding the video.
signal generated by the video decoding step and the second
20 ‘ bit rate video signal generated by the video signal

generation step.

oy | In one embodiment of the invention, the bit rate
calculation step includes a picture start point detection

25 step of detecting a picture start point which represents
a start point of each of the plurality of pictures; a bit
number calculation step of, in response to the detection

of the picture start point by the picture start point
detection step, counting a number of bits included in each

30 of the plurality of pictures; a frame count step of counting
a number of picture start points detected by the picture

start point detection step to measure the prescribed time

: unif; an addition step of, each time the picture start point ’




30 of the plurality of pictures; a frame count step of counting a nunber
of picture start points detected by the picture start point detection step
to measure the prescribed tine wunit; an addition step of, each tinme the
picture start point - 9 - 17 April 2006 det ection step detects a picture
start point, accunulatively adding the nugber of bits counted by the bit
nunber cal cul ation step, and outputting thé resulting addlty%épﬁégﬁit as
‘an average bit rate, while the 5 predeternmined tine unit is neasured; ‘and a
switch step of selecting and outputting either the nunber of bits counted -

’bythe bit nu ati ste r the aver rate obtalned bythe
‘addi tion step. c% %?#%#’a erﬁo%e me%t & 5 %he aneﬁf‘?gﬂret heSHR%E [ aiReint, '
cal cul ation st epc¢umilaieivelpiadding sharfunsdmiofdbiestdaihted By Blie bit

detecting a pi e st [ epresent start point of each of -
the pl :Jr gl i tsl 0 Mtfe]tsu?:égcg%é%oghﬁeﬁ alro?ném Hit p“gttb’rr{g nﬁﬁﬁerre@éﬁléﬂlnéi i on
step of, in 15 a@%ﬁ@m et desecanonavérage pbitureaiss ar twhidient the t he
oo TS e PRl O S R S48 WA B-BHTDRRG L cfidch RO 10

each of the plur aI It | ctures coun
of GOP pi ct ur e sal@qting @P@ oytputtinged ther gihet puabstraof ‘qadnsm:odﬁu:edt i on

step to neasur g 2@nkhsiR! fshbePCh1d ; di£ 0 htime
" the picture staryt2 poi nt detection st%%%etigt%%aggl E]{ﬂar%’éﬁ ﬁt%
accumul at i vel y chd@imgd By fheadditien stemount ed by the bit nurrber -
cal cul ation step, and outputting the resulting addition result as an

~average Qhit rate, while 25 theygpedeterm ned tinme unit is neasured; and a
switch st of sel ect LRgCBRdeBBOFAmERSgOEi ther lpNenkinBer the bitsradent ed

by) the bit numeenctdkeulont se8psiae1ades e PEIRES didrt 3bentoBbAbEEIRY the
addi ti on step.
step of detecting a picture start point which represents

a start point of each of the plurality of pictures and a
GOP start point; a bit number calculatioh step of, in
15 response to the detection of the picture etart point by the
picture start point detection step, counting a number of

bits included in each of the plurality of pictures; a frame

count step of counting a number of GOP picture start points
detected by the picture start point detection step to measure

20 the prescribed time unit; an addition step of, each time
the picture start point detection step detects a picture

start point, accumulatively adding the number of bits
counted by the bit number calculation step, and outputting

the resulting addition result as an average bit rate, while

25 the predetermined time unit is measdred; and a switch step
of selecting and outputting either the number of bits counted

by the bit number calculation step or the average bit rate

obtained by the addition step.

30 | In one embodiment of the invention, the bit rate
calculation step includes a picture start point detection
step of detecting a picture start point which represents
a start point of each of the plurality of pictures and a




30 In.one enbodi rent of the invention, the bit rate calculation step
“i'ncludes .a picture start point detection step of detecting a picture start
point which represents a start point of each of the plurality of pictures
and a - 10 - 17 April 2006 .GOP start point which represents a GOP start_

point; a bit nunber cal cul atlon step of, air(? response to the detection of
the picture start point by the picture st poi nt  det ect i oh 4pdp006

counti ng a nunber of bits included in each 5, of the plurality of pictures;
‘an addition step of, each tine ‘the picture start point detection step

detects a pict Al unul atively ad g the nunber of bits
counted by theq{)&% ¢ rpo C&’P&F ﬁegf:gﬁengﬁda nguﬂ%b PRIRt: &Rt ng
addi tion resul tnumbean csazhnnlgﬁ:ltnrt stadre ofntiid rbpdisdSd0 UMY [detddtidrS
detected; and f ectln uttl ei't her .the nunber
of bits count egyémtﬁ%hgi%%arg pgnch{ pp%?t'%’”nee SYBFLgPPNE rate
obt ai ned by thei%tdmtmam s¢epp. cQEntnngm it oEnbits imeludy@nin @acht he

bit rate gal cgéghg%ﬁgﬁ%{%tﬁg?f%ﬁ“p g; & aﬁ&f{:&oﬂa setpaf’?t ecti on&fnsteggh

of detecting a picture star t epr esen
of the pluralitbheopisitame efart @ptlntn@leltelcta@lncmfapl dntst:&p af picfture

response 0 thaaekechd ol 20a8buhlitabiGbibe ditlg PPhE! nliwllle DL ChYLE

start pOI nt det ecti on st ep, count | ng a n nber S I nClu
the plurality &PUsted p¥sthe hm%pﬁgbgregabﬁuz;@umnr@tqp nmand outpastiagt he'

predet ermined &h@reghlting Autitidrebalt 25 arPatRrhbitife Ctﬂﬁﬁlit art
poi nt det ectlonefsetg%po detects 25 a picture start point, accunul at’iv

d| ng 't & nund P W?%rEoBﬂ%EH 8% tdrtestedunded aalswitah ovten epf. and
ut putting the sé&&uhhh@gaﬁddcbﬁtlﬁitﬁ:ﬁﬁgl leli thier2BhaVetmséer it bits counted -

by the bit number calculatlon step or the average bit rate

of

obtained by the addition step.

15 In one embodiment of the invention, the bit rate
calculation step includes a picture start point detection
step of detecting a picture start point which represents
a start point of each of the plurality of pictures: a bit
number calculation step of, in response to the detection

20 ~of the picture start point by the picture start point
detection step, counting a number of bits included in each
of the plurality of pictures; a timing step of counting time

TN - . to measure the predetermined time unit; an addition step
of, each time the picture start point detection step detecté

25 a picture start point, accumuiatively adding the number of
bits counted by the bit number calculation step, and
outputting the resulting addition result as an average bit
-rate, while the predetermined time unit is measured; and
a switch step of selecting and outputting either the number

30 of bits counted by the bit number calculation step or fhe.
average bit rate obtained by the addition step.

According to one embodiment of the invention, while



rate, while the predeternmined time unit is neasured; and a switch step of
~selecting and outputting either the nunber 30 of bItS counted by the bit '
nunber cal cul ation step or the average bit rate obtained by the addition
step.. According to one embodinent of the invention, while - 11 17 Apri
2006 a noving picture is being reproduced]JFhe bit rate calcul ation
section outputs an average bit rate per predeterm ned time U201 e a
stLII‘picture is being reproduced in, for exanple, a pause node or in a
frame-: by-frame reproduction node, the bit rate calculation section
outputs the nurdbegohiny t?l@ﬁuf‘ep'fé urb%ﬁ%”?.ég%ﬁhead totﬂ%]e pit | b

pi cture, and- alsq the picture e detection I rcul s a pIC

type of the pi (ﬁ%]@dﬂ%pﬁﬁ&thsn teutpletst jan pverage. b.i)t Dura ttep Dea:'h a

structure, whi lg-dder dtamined Riiglelifit.s hﬁh.ﬁLQ aeeEQQECﬁécthk}E i&%@ﬁﬁgb't
rate is dlsplagsﬁﬁas secqnd b|t rate video information together wt

vi deo signal duced dm. 195 @xpples phibRPsepredRiced, 1Rha f5amenber

of bits arsd theypiftiates typeo@icthenpinddd e teel 'esPONEL ba1LN8astbh!
i, deo information together wth

picture are displayed as firs bit rate

the video signdFC %?He‘?’ﬁ%%s ;cgﬁé}’i”%?ﬁq ef & s9f pIPiftUNR €oFEesRPRging

reproduced, tle itheosthliopiceges fiagd talsdithe ptietuseC Byps, abescLxsap! €,
ed. Thus, the

I
20 the number 19 Q e&gg%&%l?plgg% égFL éf’%e %\%&%{s £g8Fr3$591i1é|}%% a

i nvention descri
vi deo reproductpomhgpp&maﬂuplcandea vi deo reproduction nethod for, even

while a ? i !l 25 picture is being reproduced in, for exanple, a pause node
_m)in a franme-by-frane reproduction node, dlsplaylng
. Due to such a structure while the moving plcture

is b_eing reproduced, the average bit rate is displayed as
second bit rate video information together with a video

_ signal. While the still picture is being reproduced, the
15 number of bits and the picture type of the picture
corresponding to the still picture are displayed as first

bit rate video information together with the video signal.
Therefore, even while the still picture is being reproduced,

the information regarding the bit rate, such as, for example,

20 the number of bits and the picture type, can be displayed.

Thus, the invention described herein makes possible
-~ : the advantages of providing a video reproduction apparatus
.and a video reproduction method for, even while a still
25 picture is being reproduced in, for example, a pause mode
or in a frame-by-frame reproduction mode, displaying
information relating to the bit rate, such as the picture
type or the number of bits of the picture corresponding to

the still picture. | o

30

These and other advantages of the present 1nventlon
w:|.ll become apparent to those skilled in the art upon reading
and understanding the following detailed description with




information relating to the bit rate, such as the picture type or the
nunber of bits of the picture corresponding to the still picture. 30 These
and ot her advantages of the present invention wll becone apparent to

- those skilled in the art upon reading and understanding the follow ng
detailed description with reference to the-acconpanying figures. BRI EF
DESCRI PTION OF THE DRAWNGS 5 . Figure | i's a bl ock di agram }140i820%t i ng a
structure of a video reproduction apparatus according to a first exanple
of the present invention; Figure 2 is a block diagramlllustrating a
structure 10 | égﬁégh d jat ] he vi deo reproduction
appar at us shoﬁ?ﬁe%rgcu% ?diﬁ%% ;atlj:re I éﬁé{gfctfol\%#aérs% illustrating a video
reproducti on net hod according to a second exanple of .the 15 present

invention; and Figure 4 iSBﬁIﬁﬁoﬁﬁSékfﬁffﬁki6fU§%§;§%§W%§F tructure of a
' DESCRI PTI

conventional video reproduction apparatus. 20 THE
EMBODI MENTS Hereinafter, the present invention will be described by way of

illTustratizve exanpl es wilglireef 9/s€a® ockodidGraif $2TRIRYRRY nd £ WS tufa
(Exanple 1) ,Figqure 11s a block _diagramillustrating a structure of &
vi deo repr oductrorf afpAFAt GEPTBAUSELBRIARGALGLEST @cHorddnshpie af finst
present invent igxampllee ofi dte pRivseMtclingentdoappar atus 100 reproduces a
conpressed video signal based on a video bit streamincluding a plurality -

of- pictures representing the conpressed video signal and. having a
Figure 2 is a block diagram illustrating a structure.

10 of a bit rate calculation circuit in the video reproduction
O apparatus shown in Figure 1: '

Figure 3 is a flowchart illustrating a video
reproduction method according to a second example of the

15 present invention; and

Figure 4 is a block diagram illustrating a structure

of a conventional wideo reproduction apparatus.

20 DESCRIPTION OF THE EMBODIMENTS

Hereinafter, the present invention will be
described by way of illustrative examples with reference

i
N ;
i

to the accompanying drawings.

25
(Example 1) .

Figure 1 is_ a block diagram illustrating a structure
of a video reproduction apparatus 100 according to a first
example of the presént invention. The video reproduction

30 apparatus 100 reproduces a compressed video signal based

" on a video bit stream including a plurality of pictures
representing the compressed video signal and having a
- picture type of each of the plurality of pictures recorded




pi cture type of each of the plurality of pictures recorded - 13 - 17 April
2006 therein. Wile a still picture is being reproduced in, for exanple, a
pause node or in a frame-by-frane reproduction node, the video _
reproduction apparatus 100 di splays the picture type and a nunber of bits
of the picture corresponding to the stllhhylcture As shown in Flgure 1,
“the video reproduction apparatus 100 includes a vi deo decodbr Al
‘picture type detection circuit 12, a bit rate cal cul ation C|rQU|t_14, 10 a
video signal generation circuit 15, a video signal addition circuit 16, an

NTSC conversi o t a efsi ' The vi deo
decoder 11 recgtgéelg&%ﬂnd g%%r? g%aﬁlq @lce?ggbi% b?tlnga gkédi&% sdJorﬁt ¥s a
vi deo si gnal . \AFaWPLe @ PRUSECIgAe PE beiaErassdutrdishme e priociuatte. ony pe

detection cir cidde,l X He CRiYES féﬁr&d@@&@ﬁtaﬁﬁéféﬁh@” oéeg'i%%iage R, “”e

type of a picture corresponding to the still picture Vi
blylto stream Th@¥taney; é'r%&l cG%Qt i 8n Q@"’éﬂ”cd?f i) @ff attde aPﬂ-Gﬁﬁé‘B of

bits per [B ctulcoreGpdhdidetagahy lstiatie pitureedet ermned tine unit based
on the video bit stream Wile the still picture is being reproduced, the

bit rate calculation circuit 14 outputs a nunber of bits of the picture
corresponding to the skl |si&wpi dnureigand Wil €ena Rﬁ\ad’dﬂ PeplHlfctoRel NY

r epr oduced, t at al cu ion cir U|t 14 s the average bit
rafe per pr ede?gpg!r eEf BRFLY Ei?"ﬁe vY eg‘iﬂéf d'g'nelaaf-’llﬁﬁuéfﬁr we 15
receives the odte;tat:tﬁpnrmuheumtctlm,ea b;iperdeéecan.aﬂlatﬁ.ﬁﬂl titduapdig! het

|c ure

I on. Ci th
5{ bei ng % epr duiasy SHfadd R oyl bas, f iftions Satkatas o

st bit rat ecirgedtsilghal anoNTHG pteyvenside circuit 17, and a D/A
conversion circuit 18. '

The video decoder 11 receives and expands a video

15 bit stream and thus outputs a video signal. While a still
picture is being reproduced, the picture type detection
circuit 12 receives the video bit stream and detects a
picture type of a picture corresponding to the still picture

based on the video bit stream. The bit rate calculation

20 circuit 14 calculates a number of bits per picture and an
average bit rate per predetermined time unit based on the

video bit stream. While the still picture is being

3 reproduced, the bit rate calculation circuit 14 outputs a
number of bits of the picture corresponding to the still

25 picture: ‘and while a moving picture is being reproduced,
the bit rate calculation circuit 14 outputs the average bit

rate per predetermined time unit. The wvideo signal
generation circuit 15 receives the output from the picture

type detectioh circuit 12 and the output from the bit rate

30 calculation circuit 14. While the still pidture is being
reproduced, the video éignal generatibn circuit 15
generates a first bit rate video signal for displaying the
picture type detected by the picture type detection circuit




picture type detected by the picture type detection circuit - 14 17 Apri
2006 12" and the nunber of bits obtained by the bit rate cal cul ation '
circuit 14; and while the noving picture is being reproduced, the video
signal generation circuit 15 generates a second bit rate video signal for
di splaying the average bit rate 5 obtained py the bit rate calculation

Ci r'(F:)ui %/ 1?1 VWhile the still picture is bg'lé;g reproduced, t ht/ 4Pyelsi gnal
addition circuit 16 adds the video signal generated by the video decoder
11 and the first bit rate video signal generated by the video signal

~generation circg hnd%henambbibe s éQtE&Hbﬁ%}P'tﬁE‘Hft két@%dl%tfl%"cr gﬁkgced

~the video signal, addition circuit 16 adds the video signal generate
)

the video decStércUii dfd ANKRELS FheRaving BigLuEs is BRing nepraduaced. by

“the video si gnadhegmareai s8@nailr gehérabiodheirdiSE f@f‘g@:{éﬁé’ﬂb&'d Sdcond’
by_the video signal addition CIrCUIt

converts the video nal, .15 obta|

16 into a vided?* X rr&rji: vafegns fg?ﬁaq 1splay 9, thnastesage bitcarte1s
converts tshe omnmmnfetd)bytttme Mg&aﬁemfa%ambdmwﬂrcﬂtl mlio lm{ilail%heg
signal. 20 Flgr J agram of. t rate ca cu ation.circuit
14 of the vi de% ?%é‘r%%cat] ? %app:‘?ﬂ fgore Jd.b‘ﬁ’egho%e videegiignal agddtpen ate
cal cul ati on ci cdaicuit4 16 msldsddshen \mm&mrm@tﬂtg@merﬁtd@tbyttné oligeyi t
21, a bit nu cyla n 2 a_frang ountcr

addi ti on. C|rcHP?53§§gngl Bh%lfg g#?%5|§1§5ra$ﬁevﬁ EPuP&98E r?eBSFﬁFeg

det ection circbit the déﬂeétslgaa¢|geneeaStantcpucuutmmsahandpwhsmetBha

start. poijgt of rakit p I Ldeo bl-t
m eam %(? Them%?%i ngﬁ‘éol@t& i atl?(%ﬁﬁ%l 5:%&)!!0%315 ec@%uﬁ?@gal‘%?l %gna:bl ts
ween a pi ct 8Adisdant cwmtdeﬁt @ddsdtby vhéepisianal generated by the

video decoder 11 and the second bit rate video s:.gnal~
generated by the video signal generation circuit 15. The
NTSC conversion circuit 17 converts the video signal
15 obtained by the video signal addition circuit 16 into a video
signal of an NTSC format. The D/A conversion circuit 18
converts the output from the NTSC conversion circuit 17 into

'ah analog signal.

20 Figure 2 is a block diagram of the bit rate
calculation circuit 14 of the video reproduction apparatus
_ 100 shown in Figure 1. The bit rate calculation circuit 14
N includes a picture start point detection circuit 21, a bit
number calculation circuit 22, a frame count circuit 23,

25 an addition circuit 24 and a switch circuit 25.

The picture start point detection circuit 21 detects

a picture start point which represents a start point of each

of a plurality of pictures included in the video bit stream.

30 ‘ The bit number calculation circuit 22 counts a number of
bits between a picture start point detected by the picture

start point detection circuit 21 and the next picture start

poi»nt detected by the picture start point detection circuit




~start point detection circuit 21 and the next picture start point detected
by the picture start point detection circuit - 15 - 17 April 2006 .21
~(i.e., the nunber of bits of one picture). The frame count circuit 23
“counts a predeterm ned nunber of picture start points detected by the
picture start point detection circuit 21 {d4.e., a predeterm ned nunper of
times that the picture 5 start point detectlon circuit 21 detecPd20p2

picture start point) to neasure a predetermined time-unit. In the case
of, for exanple, the NISC system the predeterm ned nunber of picture

start points i s2BQivei¢hROhEREESEH1Es 3EUHe pictasayd- TR '
predet ermi ned nupber, of picture start 10 pol n?is,lgre .c?;unte ,!th}é‘gﬁoglr%let

“count circuit ZBTHBUEAS £oulit§na| PrefeteEninag REBPEE Of MG Ire s tant

counting of theojitesdeeeataabynynberictiud sEHEE piait d8b8E Son EAG LY
uit 21 detects the picture start

the. picture start .point _detectjon cir : )
poi nt, the addiﬁ 4 'c?’l.'r'cﬁi?r?‘ieé\m‘itqu.Q(fd*s'l‘l‘ﬁstﬂéa’gtﬁﬁﬂar?l@ftlmet s
count ed- bys t he sfidarinpobiat dateatson alirciit @l déRectbethe RaTAGAY sithet

signal representi.ng termnation qf . the_coyniing of. the _predeterm ned
nunber of pi c[bt?rlg& tgcr%t mﬁ%lsﬁf?, 2 BEGQEEFF{“&H‘*& %%‘H tu%tout%ﬂ:?,e g&8segn
_average. bit ratof, for exsuplantthedilSiConysten tthe predet@rinigeod nofbesf

bits accunul at i th redet.ermi ped_ n er of picture start points
(in the case ‘o?’% yo{rcltglfgr%%t RO tRT4E §9s#€?2?h3‘39 TLIRANS 1ty @beitnds -
correspondi ng Secoadout Eacketiumela predetenmddedi nembentif pilchere start .
predet er qighed ylyi URe | ur ' ci,kcult.25.5€e|l ects either
25 the nunber 5% it;ﬁi% tss%(h):1[e gﬁgﬁgi‘@g{u?geﬁ%ﬁg}ﬂﬂgbgg; phé”g#{rl%ﬁﬂ ?ﬁeou PP%ﬁuﬁber

cal cul ati on ci fegnalopepresarting tdire tgimminatdonnhicthé soumtimg bfohhé he

addi tion circupledétariiiadtfiimbert Bfr%%ﬁffeegtafewintéq TBEcH 195 the

reproduction aggar atus 100 in the fi .
‘ cture start point detection circuit 21 detects the picture

, start point, the addition circuit 24 accumulatively adds
15 the number of bitis counted by the bit number calculation
_circuit 22. Then, based on the signal representing the
termination of the counting of the predetermined number of
picture start points, the addition circuit 24 outputs, as
an average bit rate, the resultant addition result, i.e.,
20 the number of bits accumulated while the predetermined
number of picture start points (in the case of, for exarﬁple,
the NTSC system, 30 picture start points corresponding to
. : .about 1 second) are counted, i.e., while the predetermined
time unit is measured. The switch circuit 25 selects either
25 the number of bits of one picture which is output from the
bit number calculation circuit 22 or the average bit rate
which is output from the addition circuit 24 and outputs
the selected signal. '

30 : The video reproduction apparatus 100 in the first
example operates in the following manner.

Referring to Figure 1, a video bit stream is input




eXaane operates in the follow ng manner. Referring to Figure 1, ‘a video
bit streamis input - 16 17 April 2006 to the video decoder 11, the
picture type detection circuit 12, and the bit rate calculation circuit

14. The video decoder 11 expands a conpressed video signal represented by

a plurality of pictures included in the viggo bit stream5 into an original
vi deo signal and.outputs the video signal ~to the video signl ABd#E%? on
circuit 16. Wiile a still picture is being reproduced, the picture type

detection <circuit 12 analyzes the input video bit stream detects the

picture type (lt@ittielvede® qidddsre 10!, Bhoigtdtife Q?ﬁbr@eﬂ@cf’i&ﬁ Wi%cuit
correspondi ng t@bt he ttl I gt turg, dgicrl bed in the video bit stream and
out puts the det 'teaéfl%i herRitypate; galpulation sigruitgdder affben viidesui t

15. The bit ratéecaridrulitéxpams alidomprereiihald@e @ inEe reiredicht e
time unit 15 from

each picture 99?\}# .rate per eae er m ne 1
the input vi de?&gflfﬂ %@r%jam %’é‘c?ﬁge%tﬂlgi %‘tadrrbtp"iesvb@?ﬂd’]r%ﬁft&@@%d,
np . feam Vit b ' e !
the bit rdte cdlnhid ani oniginalivideb stigralt and outpatsofhdiviidied stilgfal
pi cture correspNAifg ¢Qfed %E | _ pi % re to_the, vi geo | gnal generation
circuit 15. Wile a rrqwengh_%l' %ir ea(?aéf %‘?Iﬁgc}ﬁﬁ?bﬁut d, %gf i & P&id120
cal cul ati on ci Pd@tures isuthning trepeoducerkd, bthe rpietpee tppedatessined ti ne
unit to the vi d8QcHigNah Ad Rhe FhhGHId1 gD i the still  pi éureis
bei ng reproduced, the ~25 video si gﬁa%ll eﬁe‘.;rla |doﬁwgi£r€5??m'l e&?ﬁ’éﬁpsaf' €a .
first bit ratePdcdegesityRal (flopigitamenyihpidiuns omrk pigeand) tée thect ure
corresponding_packlgest tbbrBlgbiltnyt5ne AARCEILeE L HESBEEHUGC LY PE
tection circuit 12_and the nhunber” of Its of the pictdre correspo?’iﬁl ng
" to the still pitE‘FuY%d?\ﬂ’liW stream, and outputs the detected picture type
SR to the video signal generation circuit 15. The bit rate
calculation circuit 14 calculates a number of bits of each
~  picture and an average bit rate per predetermined time unit
15 from the input video bit stream. While the still picture
is being reproduced, the bit rate calculation circuit 14
outputs a number of bits of the picture corresponding to
the still picture to the video signal generation circuit
15. While amoving picture is being reproduced, the bit rate
20 calculation circuit 14 outputs the average bit rate per
predetermined time unit to the wvideo signal generation

circuit 15.

s , '~ While the still picture is being reproduced, the
25 video signal generation circuit 15 generates a first bit
- rate video signal for displaying the picture type of the
picture corresponding to the still picture which is detected

by the picture type detection circuit 12 and the number of

bits of the picture corresponding to the still picture which

30  1is obtained by the bit rate calculation circuit 14. While
the moving picture is being reproduced, the video signal
generation circuit 15 generates a second bit rate video
signal for displaying the average bit rate per predetermined




30 i's obtained by the bit rate calculation circuit 14. VWiile the noving.
picture is being reproduced, the video signal generation circuit 15 .
generates a second bit rate video signal for displaying the average bit
rate per predetermined - 17 17 April 2006 time unit which is obtained by
the bit rate calculation circuit 14. As gideo signal corrpo,]ngnt 0 In the
first bit- rate video signal, which displ ays the picture typla Erﬂé Qﬁdeo '
signal generation circuit 15 generates a video signal 5 conponent for

di spl ayi ng either , "P " or "B". As a video signal conponent, in the

first bit rate tdxﬁieoaﬁignﬁlhlch\hi§hobdéiﬁéa}’§g k&ﬁenwﬁ;e&a&fe laaiﬁ:tultalﬁdﬂ deo
€0 Sl gna onen

si gnal. g‘eneratio.n cir enerates, a Vi
i tHE ﬁ:yc‘ VS O {HINRInFOMPOReRity, s 1n p8he Helrgde it 10

representing

bit rate video rsiignaideopriegal, Iméﬂﬂalamhggettm bittuee tyfte, ¥hd/a gadnal
es_a Vi nal resenting.the nurrerl cal

eneration Circui 5 gener.a S
8al ue of .the av bg?neF%%%o%r c&r\'ﬁud‘é:o isggﬁﬁpeﬁgziﬁﬁt @ c% 1911 S98&dnt i ng
the nuner cal comipement £bordis@mting élﬂthﬁh‘ﬁ\'lbf "mlcgi-g'm'r aAs&l lv@.a@bh of
a bar. The fir o] I ndt e con |t

si gnal are out p%l&lt %’ﬁ}é’gel}%gg sfljbngﬂ% fiﬁﬁl tﬁ”o‘hr Fcﬁ?‘iie‘i§lgfg g‘é&‘h

si gnal additiodisiplayst the aduberhefyvibdds, Zﬂheswgldalo sclgpaﬂ.dbsn?rhln?ow QSO
decoder 11 and Jdilt [ e.S | e video
| s?gnal out put Ii%m tthggvgé e%lt%lggs\é: gﬁéﬁér‘g %n & ?"«l;l' I}eqll%ggﬁﬁegﬁflgﬁflg the
addi tion resul ftheonumeryrsd Uéﬂmergfohhel nember 19f Wiks NT88 tbensecendn

circuit 16 conpgkt i‘a‘t@ev‘i@aauklbhﬁm Egﬁr‘é ﬁ%l%%t %hgngjveilgg ng 85{68“' t 16

y o d video signal of an NTSC ~fornat an the con
ﬁ/Bnal to the B%R vdgsPesig8a1lc pERGFATIGN ‘FM?CDILA ééngéngr@heeu acvideas

signal representing the numerical value of the average bit

rate or a video signal geometrically representing the
numerical value by, for example, a number of points or a
15  length of a bar. The first bit rate video signal and the
second bit rage video signal are output to the video signal

addition circuit 16.

The video signal addition circuit 16 adds the video

20 signal output from the video decoder 11 and the first bit

rate video signal or the second bit rate video signal output

from the video signal generation circuit 15 and outputs the

S ‘addition result to the NTSC conversion circuit 17. The NTSC
conversion circuit 17 converts the output from the video

'25 signal addition ‘circuit 16 into a video signal of an NTSC
format and outputs the converted video signal to the D/A
conversion circuit 18. The D/A conversion circuit 18
converts the digital video signal of the NTSC format which

is output from the NTSC conversion circuit 17 into an analog’

- 30 signal.

The operation of the bit f:ate- calculation circuit
14 will be described in detail. '




converts the digital video signal of the NTSC format which is output from
‘the NTSC conversion circuit 17 into an analog 30 signal. The operation of
the bit rate calculation circuit 14 will be described in detail. - 18 17
April 2006 Referring to Figure 2, the picture start point detection

.circuit 21 analyzes the input video bit st{ygam and detects t poi nt |
of each of the plurality of 5 pictures included in the vi deo{{)&rﬁgﬁg(’éam

Then, the picture start point detection circuit. 21 outputs the result to
the bit nunber calculation circuit 22, the frane count circuit 23, and the
addition circuit 2.4. The bit nunber <calculation circuit 22 uses the

picture start point detgcted 10 by the picture start -point detection
circuit-21 as a tri ggerlfe“itetpﬂs]tr%ﬁt&?:ogf‘rﬁﬁﬁﬁ t4re fpRLCERrS; Sdagt madint
pi cture corresipnstiipn citmpt 2Uranslvdds piatingtit lvideo Bt Wiseagt art

poi nt. detectio | r el ecis._anot he Lctur tart pQint. Thus, the
nunber of bi tsrhor?d o%éééépcf%ﬁluﬁgéi#i%@og?ﬁ? egl.LE ?ﬁgﬁoﬁ’%ai%rl?@d ‘ﬁﬁ?ﬂéﬂéﬁ Hits
‘i's output Fo theictuidg i bmcludedi tin24tmndvi@eoshiittchstteami t 2henhahe t he
bit nunber cal i atj ' Lt I he.countey. used foy counting the
number of bi tsﬁrﬁ&%gﬁggﬁﬁé%%g%&%?@ﬁé glﬁ )¢ l%f#ﬁbé’?%gfltﬁi {%‘? resufe -
frame count cirtuithe2®igonumben pakdulationecirouitbe22 pftheeFrainet ¢oanst ar t

ase of . for —Simeit® .Sl ol Hdahl TRE T TRA BAE bymBen: <
2530 picture SEdQulgdiienscivgnth 220ises fbedeicurdsiart petwndeteEael time
30_ pi ct urie st amly PREHictHre ceHRtYSbidt@ete@¥on circuit 21 as a trigger
%\j to start counting the number of bits of the picture
corresponding to the picture start point until the picture .
start point detection circuit 21 detects another p‘icturé '
start point. Thus, the number of bits of one picture is
15 obtained. The obtained number of bits is output to the
addition circuit 24 and the switch circuit 25. Then, the
bit number calculation circuit 22 clears the counter used
for counting the number of bits in preparation to count the
next number of bits.
.20
The frame count circuit 23 counts a predetermined
number of the picture start points detected by the picture
start point detection circuit 21. In the case of, for
example, the NTSC system, the frame count circuit 23 counts
25 30 picture start points, which corresponds to about 1 second.
Each time 30 picture start points are counted, the frame
count circuit 23 notifies the addition circuit 24 that 30

: /
e

picture start points have been counted.

30 Each time the picture start point detection circuit
21 detects a picture start point, the addition circuit 24
accumulatively adds the number of bits counted by the bit
number calculation circuit 22. Based on the output from the




'count circuit 23 notifies the addition circuit 24 that 30 " picture start
poi nts have been counted. 30 Each tine the picture start point detection

o circuit 21 detects a picture start point, the addition circuit 24
-accunul at i'vely adds the nunmber of bits count ed by the bit nunber
calculation.circuit- 22. Based on the outpytg fromthe - 19 17 April 2006
frame count circuit 23, the addition ci rcwt 24 outputs to Vtherdapech
circuit 25, as an average bit rate, the nunber of bits accunul ated while

the predeterm ned nunber of picture start points (in the case of, for
exanpl e, the NE¥are spahencidBuptciy) ehd addikaont élﬁ@ﬁﬁ.QS@PQﬂiﬂiﬁJﬁso tabout

1 second) are unte Then tth(ﬁ addition circuit 24 clears_  the counter
used for count ﬁ’g‘? i HM&FCE}F' bPs 2R AR r BT It FASimthensupber

nunmber of bits.oflCbi¥s | acchmudaitield piteils ethe @@e@treaml@@a:eﬂumsbrf%
exanpl e, a pau e ' fr -by-frame re uction the switch
circuit 25 sel ?&c@%ﬁdgéﬁ#gﬁ%l?ﬁge(ﬂir{tLﬁu?ﬁfé‘? d% gﬂé" P (B‘rer@g'ﬁSndl ng
to the stidl| pisyisken, 3@hpdetiureosttput podmtsheolriresponidangc 2bcdbatiton
circuit 22. 15 )t | Ctyre i e roduced wi tch
circuit 25 sel es\(ét‘yljs Qfﬁtn%%‘?‘w?ﬁe ?&e?’dggh% ‘Ji’gg%\{: %‘f]clﬁcu#stzguf’gﬁ?r?rom

" the addition crth@uMOlmteInuﬁlﬁd ffoxt covaring, the mumberroofit bdittscuih 23

20 counts 30 Ppebyheatish! tB0kBLAt InklRetRSAutbeLBeNbFESYSt EM The
present invention is not limted to I S. ernative exanpl e, the
bit rate calculation circuit operates as follows. The picture start point

detectiong circuit 21 ﬂﬁmetﬁx@s@@a,l(ﬁwapr@fls%eéﬂgeﬁeﬂ@&dc&@';Lﬁt £8P
Rich is detected every 0.5 second 1 n general

. example,’a pause mode or in a frame- -by- frame reproduction
mode, the switch circuit 25 selects and outputs the bit

number of one picture corresponding to the still picture,

which is output from the bit number calculation circuit 22.

15 While the moving picture is being reproduced, the switch

circuit 25 selects and outputs the average bit rate which

is output from the addition circuit 24.

In the first example, the frame count circuit 23

20 counts 30 picture start points in the case of the NTSC system.

The present invention is not limited to this. In an

alternative example, the bit rate calculation circuit

P operates as follows. The picture start point detection
- circuit 21 detects a GOP (group of picture) start point,

25 which is detected every 0.5 second in general, and outputs
the GOP start point to the frame count circuit 23, as well

as the picture start point. Each time the frame couht
circuit 23 counts two GOP start points, the frame count:
circuit 23 notifies the addition circuit 24 that the two

30 GOP start points have been counted. In this case, counting
of only two GOP start points is sufficient, instead of 30
picture start points, and thus the structure of the frame

count circuit 23 can be simplified.




the GOP start point-to the frame count circuit 23, as-well as the picture -
start point. Each time the frame count circuit 23 counts two GOP start -
poi nts, the franme -count «cifcuit 23 notifies the addition circuit 24 that
the two 30 GOP start points have been counted. In this case, counting . of

only two GOP start points is sufficient,_ijgtead of 30 pictyre ﬁ&@or
points, and thus the structure of the frame count circuit 2 %

si npl i,fled - 20 17 April 2006 In still another exanple, the picture start
point detection circuit 21 detects a GOP start point as well as a picture

start point, and outputs the information on both 5 the GOP start point and
uit 24. Each tine a GOP start

the picture start p0|nt toltllliﬁ % lon cir
point is detected, - theh&ditioRne; 85| EX3WPLGy phe RiREtWER FRARE &9imtnber
of bits to theiemdmton:mmnultzmaaeaec&\seaagepbstafﬁtﬁolﬂfl ad hielLcage,

there is an adva th e fra nt_.circu 10_23 is. not necessary. |
In still anothét é‘)%g:??fFeg‘Eg%? rége #S%pln&fl H’ FHREQOTAtI9R op both
pr edet er mifhed tthee Gm?tstar‘prpvidedandstt&md piafturdee dtame point €br ¢het 23.
Each tine the t irc det er m.ne i nit,
the addition: édﬂéﬁ%%ﬁi?&g g thgéélé%u éfgé% nﬁ%etePoﬁ?pﬁistge%%gF‘r’\ ‘
S switch circuit the asidaﬂilanecageubtt 24 a0etpiibs tthe axasmulidterd numbeanof _
advant age that ke 3¢ tabl aalegﬁraafgﬂlgf 2585 SO U lrad@lnis, Wl
coun F cul Step&hdi ng

ot herwi se needs to be perforne
- on whet her the‘%&'@t%?stPREe(%anfﬁl@mtmt)'la(trthﬂ'sca(neosdurﬁrrestsemt) is

not neceggary. 24s jdesoil Redeadlayy,. in the first exanple, while a moving
phcture I's being reproduced, the switch 25 selects 25 the output fromthe

‘a d|t|on circuit 24 and outputs the
In still another example a time countlng circuit

for counting a predetermined time unit is provided instead
of the frame count circuit 23. Each time the time counting
15 circuit counts the predetermined time unit, the addition
circuit 24 outputs the adcumulated number of bits to the
switch circuit 25 as an average bit rate. Inthis case, there
is an advantage that the switching operation of the counted
value which otherwise needs to be performed by the frame
20 count circuit 23 depending on whether the system is PAL (25
frames/sec.) or NTSC (30 frames/sec.) is not necessary.

As described above, in the first example, while a
moving picture is being reproduced, the switch 25 selects

25 the output from the addition circuit 24 and outputs the
average bit rate per predetermined time unit. Thus, the
average bit rate is displayed. While a still picture is
being reproduced in, for example, a pause mode or in a
frame-by-frame reproduction mode, the switch 25 selects the

30 output from the bit number calculation circuit 22 and outputs
~ the number of bits of the picture correslponding to the still
picture, and also, the 'picture type detection circuit 12
detects and outputs the picture type of the picture



average bit rate per predetermined tine unit. Thus, the average bit rate
is displayed. While a still picture is being reproduced in, for exanple, a
pause node or in a frame-by-frame reproduction node, the switch 25 sel ects
the 30 output fromthe bit nunber calculation circuit 22 and outputs the
number of bits of the picture corresponding to the still plcture and

al so, the picture type detection circuit 12 detects and ouﬂﬁdﬂ§1?%@
picture type of the picture - 21 17 April 2006 corresponding to the stil

pi cture. Thus, both the picture type and the nunber of bits are displayed

Since the vi evmormpcnidzmg yuenegmﬂe. bﬂ@tﬁrétur‘ﬁhﬁé’})%o&mthé? Dsm(}%'
bits of the Stlne‘%ﬁem tu&i ?Wﬁl can_se as.a picture used for
qual i ty adj ust a§ ¢ & 1ftosr LR ayefhs £inge theardawen ar ge
nunber of bits cmnrcgladmly J;Bc:ngrrm th/dnpztt:mm& @gﬁeraaid ytha; mlﬁ[ber of
precision. Sin laf O the bit .rate of vid Q hit
streamis di sp?og'yi%asg 51}?llen§g€$%jp%q§%c Snti¢ v&egﬁrlqarbﬁgﬁﬁpt + §8 Ml-lc%ea
movi ng pi &t ur e usesefer quahiwmljvmﬁnenhata pheturevehichn mhr ey
eed‘ampa

eval uate the qygld § %@ llgﬂterhtlléhf?ééﬁl Ilmmeq:lg i q:gd%r%lgrg% €g& Lot ure.

(Exanple 2) In a.secon exanp resen mve
reproducti on apech havien gemedialiiye af dmah erecdisioms picture type

detection circuit 12 and the bit rate calculation circuit 14 are realized
by software will be described. 20 Figure 3 is a flowhart illustrating a
vi deo reproduction nePhB&eatherinfermatior qn dbenbitnwate ioh thenvidae

fol | ow n%lOdGSCij[l}%t isthednneid el 8played! Hur@.?lglnrepi:%%%tloﬁn%iso OBti11

Fepresents a "ste

[ %p plc@ure as well as a moving picture, there is an advantage
that the viewer can objectively evaluate the quality of both

the still picture and the moving picture.

15 (Example 2)
In a second example of the present invention, a video
reproduction apparatus in which the functions of the picture
type detection circuit 12 and the bit rate calculation
_ circuit 14 are realized by software will be described.
20

Figure 3 is a flowchart illustrating a video
reproduction method according to the present invention. In
N the following description, the letter "S" in "S301", *S302"
and so on represents a "step".
25 '

In S301, processing is started. In S302, a
predetermined unit length of a video bit stream is input
to the video reproduction apparatus. In 8303, it is
determined whether the input unit length of the video bit

30 stream has a picture start point or not. When no picture
start pqint is detected ("NO" in 8303), processing returns |
to S302, where the next predetermined unit length of the
video bit stream is input. When a picture start point is




25 In $301, processing is started. In $302, a predeternined unit |ength of
avideo bit streamis input to the video reproduction apparatus. In $303,
~ it is determned whether the input unit length of the video bit 30 stream
has a picture start point or not. Wien no picture start point is detected
("NO'" in $303), processing returns to S302, where the next predetermned
unit l'ength of the video bit streami's |ngﬁt Wien a plctuhgfﬁﬂéﬁwmp0|nt
is - 22 17 April 2006 detected ("YES' in S303), processing proceeds to
5304. In $304, a frane counter is cleared, and in 5305, a bit rate counter

i's cleared. In $3P6ctéde( @méwrfnty@@sfh(ﬁr&&éym graeséaéeté;” ?:%B' cture)

which is described inmediately after e picture rt pornt e’ video -
bit streamis stored in a picture type register. I'n 5307, the nunber  of

bits after the picture s atdooiaterQnet %umau_ﬂ 1sue1&a£eagt9n&f1ﬁ 4 deo
steamis stored in, a bit counter. 10 |.n 5308 he next predeterm ne u'nlt

length of the i Rikh Fte QIUntRY 45 lﬁ%@@reldn $§09339§:| hel e v d Yareet her

the input Hnit (Engiht@f:et he ‘ﬂldﬂ:@xﬂ%l lorSts epit-bage § ﬂhibﬁr Eis A driigt or
"NO' S309) ; _1n 5310,

not. Wen no- p| ctur | s detected 15

t he nunber of ‘i’f %@%&I @h&tﬂlcﬁ\“r?h%t‘?r’? éi?llﬁﬁ 1§tF’é§rN3Mﬁ%leﬁas
been input in &Tiﬂﬂsam isddedredoihhe ﬂndtwrﬁﬁe rEbQ&fceW OCES 837 | &gl NS
to 5308, where &nn)e{ ?ft rtedet Ly pe d uni gE 8 t he vi deo b|t stream
i's input. Wen X Stay §8FnF PsPHg 'éE?e REYReIRT, of Yhes ingpt
proce55| ng proomalcts lemgSRl df the $Bideo tdteamiiisestolelli in ait cogteirGt ure
start - pojgpt of the unit | ength of the video bit stream whi ch has

L e,

() In S308, the next predetermined unit length of the
video bit stream is input. 1In S309, it is determined whether
the input unit length of the video bit stream has a picture
start point or not. When no picture start point is detected

15 ("NO" in S309), in S310, the number of bits of the unit length
of the video bit stream which has been input in S308 is added
to the bit counter. Then, processing returns to S308, where
the next predetermined unit length of the video bit stream
is input. When a picture start point is detected ("YES" in.

20 S309), processing proceeds to S311. |

In S311, the number of bits until the picture start
E - point of the unit length of the video bit stream, which has
‘ been input in S308, is added to the bit counter. Then, in
25 S312, it is determined whether a moving picture is being
reproduced or a still picture is being reproduced in, for
example, a pause mode or in a frame-by-frame reproduction
mode. When the moving picture ‘ is being reproduced,
processing proceeds to S313. When the still picture is

30 being reproduced, processing proceeds to S317.

In S313, the frame counter is incremented by one.
-In S314, the value of the bit counter is added to the bit




~been.input in 5308, is added to the bit counter. Then, in 25 5312, it is

det ermi ned whet her a noving picture is being reproduced or a still picture.
i's being reproduced in, for exanple, a pause node or -in a frane-by-frame
reproduction node. Wen the noving picture is being reproduced,

_processing proceeds to $313. Wen the stll%3p|cture is 30 being.

repr oduced, processing proceeds to 5317 $313, the franme ot 006 s

i ncrenmented. by one. In 5314, the value of the bit counter is added to the
“bit - 23 - 17 April 2006 rate counter. In 5315, the value of the frame

counter is chegked. cdiintds. C%PS@fl’S f @hee¥aRRkeo£! PR N rs%léyfélgtgler tjg!s

~determ ned whether the value of the frane counter is at
(correspondi ng $ReERRdt Insdbsnapserofotfompsamte .5 thel N‘ES€§Y%‘S@M hign 30

("NO' in $315), wrd&%smrtged Qhefther Eﬁeségiue\/gﬁ&ﬁé%r&ﬁbuéohﬁ aaﬁ]e?’o

("YES" in $315) rqoce roceeds to S316. In he va
bit rate countt§@ ; ? g‘?%’?‘?@%&@oagpﬂﬁaﬂ S@@ﬁ@ffiétqlbﬁoél rc‘tﬁh@n@ and

pr ocessi ngs et urdIBué OJ.§SIl=ﬂss lthaHs FtesCMNdredinss) V\’fiﬁ:’bée@% %tﬁj Ide I rchté”e
t he val ue

_is being repr qduc ESSI rqQceeds tq 5317. 3 Lh
the bit counter cﬁef%s'po t?% Q’ Uk, e A torl &St 3(9f ( é’ﬁ:§ pik $3d 59
output to the \pnhnbsygtgibrgeeeﬂattorsme CuUiTh §5145.thhealuenoS3¥ b plike

f th t.h d I
goneration ci r e 4eink¥RS s FRtEERn e PYRRE sishescaeneratio Eitmnat

- exanpl e, in 5315, iand pmetegysiingedet2@nshdiche@3adhe val ue of the frane
counter iiyat least 30 in the case of the NTSC system The present
I-ayention is not limted to this. In an alternative exanple, in 5309, a
(group of picturepssdeserpbedtaboyvedewbencthe witiidi pictetedisebeing

reproduced, processing proceeds to S317. In S317, the value
of the bit counter corresponding to the number of bits of
one picture is output to the video signal genei:ation circuit
15 15. Then, :Ln 5318, the content of the picture type register
is output to the video signal generation circuit 15, and
brocessing returns to S306. |

In the second example, in S315, it is determined
20 whether the value of the frame counter is at least 30 in
the case of the NTSC system. The present invention is not
limited to this. In an alternative example, in S309, a GOP
(group of picture) start point is detected, which is detected
" every 0.5 seconds in general, as well as a picture start
25 point in the MPEG video coding system. In S315, it is
determined whether two GOP start points have been detected
or not (instead of whether the value of the frame counter
is at least 30). In this case, the operations of frame
counter in S304 and S313 are not necessary.
30 |
In still another example, a timer for counting a
predetermined time unit is provided instead of the frame
counter. In S304, the timer is cleared, instead of the frame




every 0.5 seconds in general, as well as a picture start 25 point in the.
MPEG vi deo coding system In $315, it is determ ned whether two GOP start .
poi nts have been detected or not (instead of whether the value of the
frame counter is at least 30). In this case, the operations of franme
counter in 5304 and $313 are not necessary,,30 In still another exanple, a
‘tinmer for counting a predetermined time ubft is provided i nst4nd 2096 t he
~frame counter. In 5304, the tinmer is cleared, instead of the frame - 24 -
17 April 2006 counter. In S315, it is determ ned whether the timer has

conpl et ed count gsenEeP! €© igned +t i ' Of . (1 e [ whet her
the value of the frang cﬁ]ﬁa?spsqgt h?‘égg?bi‘;{g?fxeal &ﬁhélﬁﬁékcg&%gﬂ%r ‘has
operation of S3A¥pLeted corptingry predgterpinederime unii¢ ownohelciasstarad t

switch the condyf iviieter $ShESvEeRaN! PRt stem d (25
“franes/sec.. or_t NTSC (30 frarres/gggl?.rfAs d%?glﬁft%gdiébéggé$%€g%' L
second exanpl e, 1} H18 Casgc thgnSPEEatienypEt §3L3 1 ipaneletnrassaany - emid 12
and the bi5 ratmomsdvart ationi€instlidedds i d Bl | eald zed
by software. T{}:eanf%age eff.ect as Lg%h of the first, %q: e%d&%&\ﬂhdg . 15
The present. i nV& PRSP Yhether the syatem b PAkphas sramesdseg . )i deo
reproducti on nedthdohe NTSAWN(iI0e framidd Aseduiy)ct ure is being reproduced in, for
exanpl e, a. pause node or in a frane-by-frane reproduction node, displaying
the picture type and the nunber of bits of the picture 20 corresponding
‘to the still picture. Waridascmitest abové)cahi ahe Wddod® epamprsl tReand

can be regfi |y sipde iR¥% o BRSE ii} in.the.art w.thout departing fromthe

. ope ang' Spi T t_ SELOALS O nv%%t :ioclnﬁﬂe r?:y_x_)e de%ec%ﬁon Clrcul a12 an% the

S% bit rate calculation circuit 14 shown in Figure 1 can be
realized by software. The same effect as that of the first

example is provided.

15 The present invention provides a video reproduction
apparatus and a video reproduction method for, while a still
picture is being reproduced in, for example, a pause mode
or in a frame-by-frame reproduction mode, displaying the
picture type and the number of bits of the picture

20 corresponding to the still picture.

Various other modifications will be apparent to and

N can be readily made by those skilled in the art without
departing from the scope and SPirit of this invention.

25 Accordingly, it is not intended that the scope of the claims
appended hereto be limited to the description as set forth
herein, but rather that the claims be broadly construed.




25 Accordingly, it is not intended that the scope of the clains appended
héreto be limted to the description as set forth herein, but rather that
the clainms be broadly construed. - 25 WHAT IS CLAIMED |IS: 17 April 2006 1.
- A video reproduction apparatus for reproducing video data based on a video
bit stream having a plurality of pictures,and also having a_picture type
representing a type of encoding for each % the plurality dﬁfﬁ¥%¥%%es, t he
apparatus conprising: a picture type detection section for, while a stil
picture is being reproduced, detecting a picture type of a picture, from
anmong the plurality of pictures, corresponding to the still picture; a bit
‘rate calculation section for, while the still picture is being reproduced,
cal cul ating a MAAErISHFCIAIMED |I84 uded in the picture corresponding to the
still picture, and while a noving picture is being reproduced, calculating
~an average bit rate per predetermned tine unit; and a video signal '
generation sectli-o® fekdeqhreproflactien| apparatus fsrbeepgodepiadusadeo

enerating a fi | i i i s | ng_t icture type
detected by tiaita dased PbR W, ¥38eB 3% siesth MaPhha A Riukad 5! ot

cal cul at ed by PHCHnes apd abfe haminghaiciwre tame whbresentimyiangypiect ur e
i's being reproducethcdtBiif akbRJeachCo@Ndheb i 24 G L 9P ek OF 41, ’
di spl ayi ng the average bit rapeé galcuIaﬁgiéﬁﬁéﬁé?ﬁgtg?aﬁggca %%faFPSn
section. 2. A $#P§&s SPPRLISFANgspar at us according to claim1, further

conprising: a video deaogleetisé t9HRARELBEt1BE sddERLPIFLrS HRMN e O PENEN At €
a video signal; . and . . 5 '
- picture is being reproduced, detecting a picture type of
"/3 ‘ a picture, from among the pluraiifjr ‘of picfures,
: - ‘ corresponding to the still picture: | ‘
a bit rate calculation section for, while the still
picture is being reproduced, calculating a number of bits
included in the picture corresponding to the still picture,
and while a moving picture is being reproduced, calculating
an average bit rate per predetermined time unit; and
a video signal generation section for, while the
still picture is being reproduced, generating a first bit
rate video signal for displaying the picture type detected
by the picture type detection section and the number of bits
calculated by the bit rate calculation section, and while
a mov_ing picture is being reproduced, generating a second
bit rate video signal for displaying the average bit rate
calculated by the bit rate calculation section. |

2. A video reproduction apparatus according to claim 1,
further comprising:

' a video decoder for expanding the video bit steam
to generate a video signal; and .
" a video signal addition section for, while the still
picture ié being reproduced, adding the wvideo signal
generated by the video decoder and the first bit rate video




- a video signal addition section for, while the still picture is being
reproduced, . addi ng the video signal generated by the video decoder and the
first bit rate video - 26 17 April 2006 signal generated by the video

si gnal . generation section, and while the noving picture is being
reproduced, adding the video signal generged by the video decoder and the
second bit rate video signal generated by the video signal ]d 41%on
section. 3. A video reproduction apparatus according to claim1, wherein
the bit rate calculation section includes: a picture start point detection

section for %dlngiéiaéi‘é:ﬂéﬂ %TySWet VALY éffgilnt%n ﬁ'{a to?x 3e2430h

poi nt of each of the urality of pictures; cul-atron

section f or, @Rd é‘gﬁdr?séihq @Q‘ﬁiélgd@tlé'(tﬂr@nl(ﬁ bﬁfl@gometnnoehme@rt adding
performed by te RHUdY il fo | ral A 9&*' eﬂeseiaéenaegeuekl Qﬂdatﬂa”ber
ural i

of bits included in each of the‘g I ctures rane coun

section for cofSCORG RikukRke Bk e‘blsé-tglﬁ‘laé- SﬁaﬁFaﬁéﬂnE’K the addee sygnné

picture start penetratdenesdctiongcti on to nmeasure the prescribed tinme unit;
an addition section f or, each time the picture start point detection
section detects a picture start point, accunulatively adding the nunber of

bits counted bg.t he viideo &w@maﬂuﬁﬂﬂaﬂiﬁpp&réﬁﬁélé&boﬁﬂmh@uﬁﬁuéiéﬂﬁ i he
{esultlng addlééggéée%g b&% %QF%vgrgge b|:L 5 te whi | tge gredetern1ned

ime unit is S hC8EERLBR1PTOS §§FQEtFH§ 8A8Ssut put ti ng
ei ther ' the nunber of hltglctmmmexbﬁnrﬁtupdwﬁt ndm&emtﬁ@hCUEébtman Se6fi on
or the gveragedQEgc%ghg gbbithgebxthQ Sggh 1cﬁerepresents a start
{j) - point of each of the plurality of pictures:

| a bit number calculation section for, in responSe

to the detection of the picture start point performed by

the picture start point detectiqn section, counting a number
of bits included in each of the plurality of pictures:

a frame count section for counting a number of
picture start points detected by the picture start point
detection section to measure the prescribed time unit:

an addition section for, each time the picture start
point detection section detects a picture start point,
accumulatively adding the number of bits counted by the bit
number calculation section,iand outputting the resulting
addition result as an average bit rate, while the

R

predetermined time unit is measured; and
aswitchsectionforSelectingandoutputtingeither

the number of bits counted by the bit number calculation

section or the average bit rate obtained'by the addition

section.

4. A video reproduction apparatus according to claim 1,
wherein the bit rate calculation section includes:

a picture start point detection section for
detecting a pictﬁre start point which represents a start




4 A video reproduction apparatus according to claim1, wherein the bit
rate cal cul ation section includes: a picture start point detection section
f or detecting a picture start point which represents a start - 27 17
April 2006 point of each of the plurality of pictures and a GOP start
point; a bit nunber calculation section foj, in response to the detection
of the picture start point performed by = the picture start pdiAprldection
section, counting a nunber of bits included in each of the plurality of

pi ctures; a frame count section for counting a number of GOP picture start

POl nts det et e i b BhebUGE ANy 8! BELLAR SeGA0n dfh Tasre

the prescribedine unit; an a iFon - sect Ron —f
start point dacdttizon section detects a picture start'point

accunul ativel y adding %hglﬂuﬂhﬁﬁeﬂf £¢§&1£ §$E§Lébﬁéﬂ“%” dn regﬂggoﬁgean

cal cul ation section, and outputt
average bit ratt® ﬁnﬂId@ﬁﬂﬂilopr@@eﬁbﬂn@n@dumﬁnstawttppsnmeasufedmedndya

switch section ¢y pSeLess | S R ﬂ&'ﬁﬁ%&%b‘&&oﬁ'éé@h% hgolHR R ao{'nu}ﬂ‘b%ﬁ

counted by the b|t nunber cal cul ation section or average~b
obt ai ned by th®falditsi dnclyded dn. eschaofi dhe pépradityi of Eppéna@as

according to claimil, aweesaRseddift @éctrla;nefeﬁl Eb'xhﬁfciz?& S Sinityt bcLypes

pi cture start Eplnt det ection section for detecting a picture start p0|nt
whi ch repr esenPdCEUELaFtarfopPRINGS detrcsed; R¥ Bhﬁrﬁl???réfSE?@FUP@%nhnd a

GOP start poi detekitabnr speesent toamcBusbathePpraberabbit tMaLEAIL;
cal cul ation section f Orh archiJ.rtelS noggctlon for, each time the picture start
_{} point detection section detects a picture start point,
- accumulatively adding the number of bits 'couhted by the bit
number calculation section, and outputting the resulting
addition result as an average bit rate, while the
predetermined time unit is measured; and
a switch section for selecting and outputting either
the number of bits countéd by the bit number calculation
section or the average bit rate obtained by the addition

section.

5. A video reproduction apparatus according to claim 1,
wherein the bit rate calculation section includes:
STy o . . a picture start point detection section for.

5,

detecting a picture start point which represents a start
point of each of the plurality of pictures and a GOP start
point which represents a GOP start point: '

a bit number calculation section for, in response
to the detection of the picture start point performed by
the picture start point detection section, counting a number
of bits included in each of the plurality of pictures:

an addition section for, each time the picture start
point detection section detects a picture start point,
accumulatively adding the number of bits counted by the bit




to the detection of the picture start point performed by -the picture start
poi nt detection section, counting a nunber of bits included in each of the
plurality of pictures; an addition section for, each time the picture start -
poi nt detection section detects a picture start point, accunulatively '
addi ng the nunber of bits counted by the-bpg = 28 17 Apri|1%99§.? er
cal cul ation section, and outputting the resulting additionTe u? S an
average bit rate, until the GOP start point is detected; and a switch
section for selecting and outputting either the nunber of bits counted by

the bit nunber satbelataDbulsein odedtisHE MEANDRL1dGt YAy ¢ he
addi tion sect|0$ . 6. A V|%§$ reproduction apparatus according to clarm 1,
wherein the bit294 0 RaAHY 85 IR AVFRINBLGIEARLE o Wit thesE@P tsmaitnt

det ection sectipoidbris dbdiasdté@; aagd ct ure start point which represents a

start point of each of_the g}PuraI It f_pictures; a bit nunber calculation
section for, in respondsS"th ﬁ(?cd:ét‘%’c PoReILCLRBIANG arEPYLhingsdither

perforned by tthee mwither of &itpacuntiad agt itde YA inRinberOWallidid o idgnber
ures; a tiner for counting

of bits included i eac f, the plurality of pict

time to neasur esdef%{eh&progd&t%er rﬁvﬁ%c?qq r%"%rﬁattepé’%’tgdﬂ‘ieﬁ By @ pdditden each
time the picturseasitimnt. point detection section detects a picture start -

poi nt, accunul atively addi ng the nunber of bits counted by the bit nunber.
cal cul ation section, and outputting the resulting addition result as an
~average bit ratée, AwWideqa reprpodikttiomi apphtates umecordingasor ellaiang,

B wherein the bit rate calculation section includes:

,g;} f a picture start point detection 'seétion for
detecting a picture start point which represents a start
point of each of the plurality of pictures;

a bit number calculation section for, in response
to the detection of the picture start point performed by
the picture start point detection section, counting a number
of bits‘included in each of the plurality of pictures:

a timer for counting time to measure the
predetermined time unit; ‘

an addition section for, each time the picture start
point detection section detects a picture start point,
accunulatively adding the number of bits counted by the bit

Yy . number calculation section, and outputting the resulting

' addition result as an average bit rate, while the
predetermined time unit is measured: and

.aswitchsectionforselectingandoutputtingeither
the number of bits counted by the bit number calculation
section or the average bit_rate obtained by the addition

section.

7. A video reproduction method for reproducing video data
based on a video bit stream having a plurality of pictures
and also having a picture type representing a type of




a-swi-tch section for selecting and outputting either the nunber of bits
counted by the bit nunber calculation section or the average bit rate
obtai ned by the addition section. 7. A video reproduction nethod for
reproduci ng video data based on a video bit streamhaving a plurality of
pictures and also having a picture type rﬁpr_esenti ng a type of - 29 - 17
April 2006 encoding for each of the pluralTty of pictures, t he 4Rt BYY
-conprising: a picture type detection step of, while a still picture is
bei ng reproduced, detecting a picture type of a picture, from anong the

plurality of pigtures reesponding ta the still, piciure; bit rate

cal cul ation st eepl%clslocr'.“,13 119, i-fﬁcogr £ ﬁggs?glﬁ% Ly i¥s °59£?1§£\15‘E)$ 03{}&&ethod

cal culating a rneonwprisindi ts included in the picture corresponding to'the
still picture, and whi i picture is bei reproduced, cal cul.ating
an average bit rate per4 %%dfe:&&m ed ?%%ct’n?rt’:sg%% SPViﬁgﬂ)i iGngltllil'
gener ati on st episttunhiis hding tidproduiastdyr eldtedidimy a gicttrecdype of
generating a fijst,Hi te . deo, signal rodi ayipg e pi.cture type
detected by th&fe prl)ic)(%ifjurfeéa.'typ]f':ely6 et eacnt?(lso stel% aﬁ%ﬁ?hgxkgn‘oé? o] 16’%%1 es., _
cal cul ated by taerusispangtima dicc het isddldt gyd,ctamme:while a noving picture is

~ being reproduced, genepratj;Rg (ofolg! | 144 LAt | d S ' ayi ng
t he -average bit rate - (?al (::Lul_ alfag}eby %%%?f&?aﬁé/%af%mgl??%' {s:ﬁépgltg‘pﬁA
vi deo repr oduc®PiGture A6dbgdrar sepEedaced ai palculatingra nawer oifnhits.

vi deo decoding isicamadld expaulbRethbe dbLEOsPblaisd LML s&%{ﬁr BiEtaryl deo

signal ; and a video, signal addition step of], I1e the stil

‘ and whilé a moving picture is being reproduced, calculating

{m} ' - an averade bit rate per prédetermined time unit: and
| a video signal generation step of, while the still
picture is being reproduced, generating a first bit rate
video signal for displaying the picture type detected by
the picture type detection step and the number of bits
calculated by the bit rate calculation step, and while a
moving picture is being reproduced, generating a second bit
rate video signal for displaying the average bit rate

calculated by the bit rate calculation step.

8. A video reproduction method according to claim 7, further
comprising:
“\ . a.video decoding step of expanding the video bit
" steam to generate a video signal; and
a video signal addit'ion step of, while the still
picture is being reproduced, adding the video signal
generated by the video decoding step and the first bit rate
. video signal generated by the video signal generation step,
and while the moving picture is being repfoduced, adding
the video signal generated by the video decoding step and
the second bit rate video signal generated by the video
signal generation step. | '




"picture is being reproduced, adding the video signal generated by the
.video decoding step and the first bit rate video signal generated by the
vi deo signal generation step, and while the noving picture is being
“reproduced, adding the video signal generated by the video decoding step
and the second bit rate video signal gepg%?tgd by the video s%gnal-'
generation step. - 3 0 - 17 April 2006 9. vi deo reproductﬂ@ﬁ? 2R6d
according to claim7, wherein the bit rate calculation step includes: a
picture start point detection step of detecting a picture start point

whi ch representg : )0l each f the-plurality of pictures; a bit
“nunber cal cul atiy\'oﬁA g%'gp%%oxfé,g%d‘f?%%lp%ﬁglgtﬁSdﬁﬁaccp ré%itf’o‘?‘lleb]fnﬁ)g hRRT]IN e
start point by the itixate stakculqpoion skdmwcincuddsp, counting a nunber

of bits included in eagch ;e hiae | o] i res..a fr coynt step
.of counting a nunber of %%Et&%%sg%gﬁtﬁbg%?‘ﬁtée %%é%?%dsg?rpt?@r%t&%%tart
~ poi nt det ect i or® PdeEPrecs sk pod nitheh pelk sepitsskntiste siatt padnidol idagh st ep
of , each tine tdye tHLighB-aidY oY ction step detects a picture
start point, accunulé?ivelf'ggéfnghi éﬂ%%%ber of bits counted by the bit
nunber cal cul ation ste@ Phhduhesuealaglatbonatidn pfig imdespboseresthe as

an average bit detledtithi b® the pPEedebesfhpedhdi lihd $i Y 8% nd a
switch step of 'selecting and ou?-putti ng gell_tﬁcejg tlﬂg ﬁiﬂur%ei)?'gc?t itgqé%%nt ed
by the bit nunBelitadatestion sitep. soUPAdngyar agmbes ofabdtsbiaciadedy t he
addi tion step. ih0eakhviode@heeplochaqtiitg orMplikedragcording to claim7, |
wherein the bit rate calgulation step includes: a picture start point
def ect ion step of det ot fﬁ@me count step of .countivng a number of picture
. - start points detected by the picture start point detection
step to measure the prescribed time unit:
an addition step of, each time the picture start
point detection step detects a picture start point,
accumulatively adding the number of bits counted by the bit
number calculation step, and outputting the resulting
addition result as an average bit rate, while the
predetermined time unit is measured:; and
a switch step of selecting and outputting either the
number of bits counted by the bit number calculation step

or the average bit rate obtained by the addition step.

T , 10. A video reproduction .-method according to claim 7,
wherein the bit rate calculation step includes:

a picture start point detection step of detecting
a picture stal;t point which represents a start point of each
of the plurality of pictures and a GOP start point:

a bit number calculation step of, in response to the
detection of the picture start point by the picture start
point detection step, counting a number of bits included
in each of the plurality of pictures:

a frame count step of counting a number‘of GOP
picture start points detected by the picture start point




a picture start point which represents a start point of each of the
plurality of pictures and a GOP start point; a bit number calcul ation step
of, in response to the detection of the picture start point by the picture
start point detection step, counting.a nunber of bits included in each of
- the plurality of pictures; a frame count_s{gp of counting a nunmber of GOP

picture start points detected by the picture start point - 37 Apui2088r j |
2006 detection step to neasure the prescribed tinme unit; an addition step
‘of, each tine the plcture start. point detection step detects a picture

start point,  afSrdRE it s, counted hy the bit

nunber cal cuI atlon step "an é@})outg{t}:’gtqatl ng t‘ﬁ@ﬁgsuﬁ% beda%]tﬁ‘?l ‘esul t as

an average bit rate, wan @ddidiow edepeofi,nehdh rtammnthet pivtasw ectarand a

swi tch step of mplpet g% 9 oQUT PHLY Qﬂatﬁé dder gt h igEﬁEBersPaLg?' tpsﬁ) .cqunt ed
e a

by ‘the bit nunber calculation step “or t averag rate y the
addi tion step. aPPm‘Nlﬁ@é@ereBﬁéémgtthm nagthest o ce bt sliqeynted byi the bit

wherein the bi thundfed- CahEohdht P8y SRy, “%H&e%ut%uct't% e13d abh ol Ltg.gx start

detection step of detecting _a picturée start rep resen
poi nt of each 3§dition Fegulty 8s part Lﬁ%r%ﬂt%l abJGDDISiT@r.t pkhuld.te whttheh

represents a Gpfedeternididd it itebiun itUiRe MGG WAt gy Step of, in response
to the detection of the 1cture start EOI nt by the picture start poi nt
detection step, counti ﬁ‘gs‘gl tRINSERPAL BP §°tﬁ89ﬁt‘3°“ﬁué’§éﬁgﬁlﬁh@? the

plurality of pntiess pfabladdd:cbtul@ﬂe@tlﬂp e tﬁ.ad?huﬁﬂb'&: the chilat¥b8 §i:é£7t

re.start _po
point. detecti Q% %}lepa%%gz*%%%sbg ra g ob% ?_nedpby the addltlon step.

11. A video reproduction method according to claim 7,
wherein the bit rate calculation step includes:

a picture start point detection step of detecting
a picture start point which represents a start poiht of each
of the plurality of pictures and a GOP start point which
represents a GOP start point;

a bit number calculation step of, in response to the
detection of the picture start point by the picture start
point detection step, counting a number of bits included

" in each of the piurality of pictures:

an addition step of, each time the picture start

point. detection step detects a picture start point,

; j
e

accumulatively adding the number of bits counted by the bit
number calculation step, and outputting the resulting
. addition result as an average bit rate, until the GOP start
point is detected:; and
a switch step of selecting and outputting either the
number of bits counted by the bit number calculation step
or the average bit rate obtained by the addition step.

12. A video reproduction method according to claim 7,
_wherein the bit rate calculation step includes:




accumyl atively adding the nunber of bits counted by the bit nunber

cal cul ation step, and outputting the resulting addition result as an ,
~average bit rate, until the GOP start point is detected; and a switch step
of selecting and outputting either the nunber of bits counted by the bit
nunber cal cul ation step or the average pi&zrgte obt ai ned by the'gﬂgition‘
‘step. 12. A video reproduction nmethod according to clain17,17ﬁﬁ8} ‘n the

bit rate calculation step includes: - 32 17 April 2006 a picture start
poi nt detection step of detecting a picture start point which represents a

~start point of each of j f .pi.ctures; .a bit nunper calcul ation
‘step .of, in response to tIEe t%(%{ ?ctlta}%:n%gfl%tthégﬁf%ﬁ&?g g%ﬁ?tggoéﬁecbvrt%e

pi cture start. ad@intukst sterbipaipyhichtépesemtsraestatt pidint o€laggd in
each of the plugali i esg & fimng, step-of counting tine to
measure the pr edet%ér(nﬁg%%%ﬁ% ?aniﬁl;é%‘#é;%bli tion step of, each tine the
picture start point det Bétinimkergadeudetion ptep wfe 0 aesporise to the

accunul ativel y geehdgidi N R b deue! St 9&!“885!%%?%?%%@?@6%%§W%am

~calculation step, and outputting the resultin as an
average bit ratROiRfhidetediclon iR ergnundiing e numhen oihduds daveladeda

switch step of meleedh N Ak PitddiiRe & thRItddis; nuber of bits counted
by the bit nunmber calculatjon step or the average bit rate obtained by the
addi tion step. a timing step of counting time to measure the

predetermined time unit;

an addition step of, each time the picture start
‘/ﬂ} point detection step detects a picture start point,
accumulatively adding the number of bits counted by the bit
number calculation step, and outputting the resulting
addition result as an average bit rate, while the

predetermined time unit is measured: and
a switch step of selecting and outputting either the
number of bits counted by the bit number calculation step

or the average bit rate obtained by the addition step.




