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10 The present invention relates to an inage infor- mat i on
recordi ng apparatus and an_image information ___ recording nethod for
recording a video signal on a recordi ng medi um such as an opti cal

di sk, and nore particularly relates to an i mage information

recordl ng 15 apparatus and an inmage information recordi Wor
perform ng V@ | ay reproduction at a constant speed | e

factor. BACKGROUND ART 20 . As digital storage nedia .
have been devel oped, it has beconme necessary to record a |ong-tine
novi ng picture In such recording nedia. In addition, it has al so
becone desirable to transmt a |larger anount of noving picture 25

1nthe fields of ggammysice 'ﬁgmw@dms%fwmc 0P OMRAFRERTH B o
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I nternational Organization for Standardization (1SO, standar di zati on
act iFytias—ae—how.carried on Wih. 20 respect ta various methods_far
codi ng a novi ng picture by MPEG (Moving Picture Experts G oup) of

| nt ernati onal

El ectro-technical Commission (IEC). An international

standard for @or;g&m pi cture includes, for exanple, §¢;'rtma00642
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According to an MPEG codi ng nethod, in order to reduce the redundancy
in the time-axis directign at 5 first, a_notion _conpensation is
performed, thereby obtaining a difference between i mages, and then,

i n order to reduce the redundancy in the space-axis direction, a

DCT (discrete cosine transform, a quantization and a variabl e-1 ength
coding are d@PPﬂFW@H. In addition, an 10 | mage unit Ca|?§§“”@ﬁps group

of pictures)"” conposed of a plurality of pictures is provided. In
each GOP, a picture to be coded first is intra-picture coded. In the
foll ow ng description, a "picture" is assuned to nean a ~frane in a
frame node and a field in a field node in 15 conpliance with an MPEG

n this specifi copmpOM@MREMKIG.| EhPnie) 5 S IHIES SABDUSLY of

pi ctures per secon IS set However, it is not |imted there-
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(A) and (B) of Figure 11 are diagrans respective- |y show ng the
formats of GOPs. 1n general,__each COP cansists of three kinds of

coded pictures: an intra-coded 25 picture (which will be sinply referred

to as an "l pic- ture"); an inter-picture forward predictive-coded

pi cture
an inter-p

(which will be sinply referred to as a "P piﬁkﬂh@&%&ﬁﬁnd
directionally predictive-coded picture

be sinply referred to as a "B picture"”). An 30 | picture is a picture
for performng an intra-picture coding without reference to ot her
pictures; a P picture Is a picture for performng an inter-picture

coding with

10
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reference to an | picture or another P picture tenporally
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picture is a picture for

- 3- anterior to itself; and a B
perform ng a predictive _coding mnth reference

to | picture(s) or P picture(s) in both directions or tenpo-

rally anterior and posterior to itself. The inter- 5 pi cture forward
predictive coding and the inter-picture bidirectionaldﬁﬂpdlctlve
codi ng are MQ%8988ecnerically as an "inter-picture codiGRYPIeNeH2t he
exanple in Figure 11, the second GOP (i.e., a GOP having a GOP nunber
of 2) is conposed of 12 pictures, and P pictures are inserted 10
thereto every two pictures. I n decoding, an | picture can be
reproduced mAthout reference to other pictures. A P picture is
inter-picture m-yt;w;.@ o4

picture tenporg?%g %%?@#%Q?tsﬁq?&gﬁa' b Qiﬁﬂ?‘ e%ﬁ%Fﬁ’

the | picture
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tenporally anterior to itself is required to have been decoded. A B

picture is coded using | picture(s)_or P picture(s) in bhoth
directions or tenporally anterior and 20 posterior to itself.
Accordingly, in decoding, the B pi cture cannot be decoded unless the

| picture(s) or the P picture(s), which are tenporalw*mﬁg&ﬁﬁkar or

posteri or 096282 t se| f and should be used for the prediction, have
been decoded. Therefore, a conpression coding is per- 25 formed in the
order shown in Figure 11. The data whi ch have been
conpr essi on-coded in this way are recorded on a recording nediumin
t he follow ng manner. First, the intra-picture conpression- 30

coded data (the [ @t&! WHOBERSRIH IS By AT HileX J AD7 +— v PER
conpressi on-coded data (the P picture data or the B picture data) are
arranged in a BC#H:Huence manner and various kinds of codes are

added thereto, thereby Lot 1 2 MEMEERERON 1 OXBAOT R » YRTHS.
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P13358 -4- gratlng theminto one data.

Then, the data is divided into a plurality of sectors, each of which
has a const ant capacity. An address is prOV|ded for each of the

di vi ded sectors, and the sectors are recorded on the recording 5
medi um

In the case of reproducing image infonabdon,
whi ch has bR ded on the recordi ng nedi um by the 2

above-descri bed nethod, the reproduction is carried on 10 whi |l e
i dentifying the addr esses of the respective sec-
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tors. In a high-speed reproduction in accordance with prior art, one

| picture is reproduced once for_a can- stant  nunber of CGOR(s)}——1In
this method, the nunber of t he pictures conposing one GOP is assuned
to be constant. 15 In such a case, | pictures to be high-speed
reproduced pictures to be reproduced at regul ar tiypeaipeddessal S

i n a normnal r‘%?) tion. Assum ng that two adjacent pi ctures
reproduced at a tinme interval Th in the high- speed reproduction are
reproduced at a tinme interval Tn 20 in the normal reproduction, the
reproduction scale factor R can be defined by the equation: R = Tn /
Th. Therefore, in the prior art, if the nunber of g res

conposi ng one Cﬂictm‘&SOnk'tﬁit-vd)Mbrthd-@ﬁi&&uﬁ?'3‘n'\'® ( fal J@Q:?@PER
al so becones constant, 2 .

Il lustrating theg%mu-l g" 3) ﬁmt‘?@n‘iﬁi géﬂbﬁ%%&@?ﬁ% ere

f Roved? f URED
?2 Ihlrrgﬁespeed reB g&t?dgwé;ﬂ' art. |%S.ryéﬁzaj§homs @F'?‘@&'BT%L spegj
reproduction in Vi@ yh~o0D)l 1Tk VT eI D S E] D RIS A Fcky DA R ﬁﬁ

GPSlnangwmrﬁb89?+uﬁ£8hth.m¥0tb\ﬁﬁt7%*w§$énr&
2. BRORHNOE? 5 » BRI RA* v 73N 350 ET 5. XHETFEL
TREEDRY, FEELENIWITINNNLIZETSGOPDERES 7+ 4°
I P2 F+THDE LTEBAL LS, SHURMSNRL, AR IZERM
FicBTGOPORBEE I FAMBEIF+RPEZF ¢ TH>THI, &

10 ~GOPHMBEZF+28ET. 1 E2F +BLUPEIF vy oMEIHhTH
&<, SBIZGOPHKI EIF » KD SMEINTLTL I,
B10 (A) ~ (C) DPhOBRERENTE, £FLIF+MNl LY
sy BN EOMMZ. 1. 0 (s) THh, BEMBRIIS 0THB,
R10 (D) DR, RITE/F +RASIURHELY S 7+ BHOMMEE 1
18 (8) I2F37Bitid. ETEIF 4006kl t = 0ITHMTZ L&, BRI F
vi3. GOPBOE2I T+ 8 THINETHS, L LEMOMIEITHL T,
BTy ARBLENEES F+THE, GOPOERHELS F+ 0 SHELME
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SO+ 48) % [ERME2F 2] E05 . ELTREBIZHEL Y F 42 LT
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W o &izt3. B10 (A) ~ (C) Olald. BERESF » SUBY I F v
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duction, two successive pictures are assuned to be reproduced at an
interval of 1/30 (s). In (A in Fig- _ . -
P13358 -b5- ure 12, an imge in which one
GOP includes 15 pictures is shown. In the case of (A) in Figure 12,

the tinme inter- val Tnis Tn = 15 x 2/30 = 1 (s), whil '

i nt erval WO29%2 Th = 1/30 (s). Accordingly, the reprodm“gﬁﬁ@yge 5
factor R =30. 1In other words, a normally reproducible i mage has
been tine-axis conpressed by 30.

W) F 2. BELIF 22 ENEGOPOEPEDOL 7 F vy THB EENT
2D, TEFE2F+BLUVRBRE7F ¥y HRENSGOPE, ThEh (£
FFGOP) H XU MEEGOP] &1, BKGOPICIZ. BMEZF v X
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20 Z3,
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TAR20REAICE - TREBBRICERIN AT~ 2RANICRTETH
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THZDVD (Digital Versatile Disc) BV o d, F—Fid. KF1 X2
25  LIZMBRICEESNIEFS Y 7 ICERIN T3, £F1 R EE—5 TEE
TAEZLILE-T. BRINNET—- I ERHHTRBOXA FiZ, P9 71IC
HUTHANICBRT 5. B2t Ti. BRBEREVWTEANY FREMS
BEANAPI AELBYTS. Kb, T+ XA7OEKIRX. CLV (Constant
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Assum ng the sane intervals, in the case of (B) in Figure 12, the
reproduction scale factor R=Tn /_Th_10 = (10 x 2/30) / (1/30) =_20.

In the cases of (C) and (D) in Figure 12, the reproduction scale
factors R becone 10 and 8, respectively. As described above, in the

case where the nunber of the pictures conposing one '
vari ed, the WOPBWALti on scale factor Ris al so vari ed. 156%17’"%6'““"2

The prior art, however, has paid no regard to the fact that, when the
nunber of the pictures per GOP is vari ed, the reproduction scale
factor Ris also varied. 20 ' The present invention has been
devel oped in view of the variation of the reproduction scale factor R

in accor deggy WeldeitPy (¢ LI AMI 0N REEITRCH oAt ST, - per

GOP and has an objective of providing an apparatus and a_net hod for
recordi ng i mge iE2oiciEstLr Mt 6GOP T5-F (&Qﬁd@%ﬁ@?&ﬁrﬁh B &I
factor Rin a teick B9Y UX15LUAUX 2TRE) i, €7 FRETERENG, €7
Pt RFLRIDIF 2 ) D—BERY > HDOTHY . T4 X7 OREAN
s HSHBEA. Y—F4 XY 7 (lead-in ares) . 7 7 1L KEWNR (file
management information) TV 7E LKUTF—FAROMIIBEESN TS, BT
BT 3GOPF— 7L JUMBTF~¥i3. F—rBRicEREsh S,
2NENOLZ it onBEREIITFLR (BI20DSA) &L
N, 4,54 POF—F I X > TRRENEENTHS., 777 FLASARL
10 B/ MOF—-4BE2HH>Y7I-K (B208C) kq¥Eh b, ¥73—-F1
6,54 FDS BEY P T KURS A 4,54 FUADRURIZIZ. 71 X7 OIS
DEZREPY 72~ FOBDLS - TEFSA EIERENS, EnE¥END
2253, $7I-FSC (16,84 0) &F—#xYTDA (204814
) ENESEND, H2IKRTEI KV 73— FS CliRREEkEISHE T,
15 F—5TY7DAHRRINAEROENICHETSLIICRBFINS . XUM
Bk C. MR . THIN) Z2EWS &&0 M) OBmid, BRELR
ICBiI 3 F—-SOMS H ULEEMIcRIc o Sbhd (TROBXEAY Fite
KEDF=2Ic88T3) FHE 5. ARETF—IANT—-SBO T TH
3&LE, ARBELEE— FEBWWTF—7 BT+ X270 oL HENBNICT
20 —FABRSHENS.
GOPF= 2R IUENIHETIMYF—2 . LWThdes/9D557—-
Y PDADEBICRREIND, ¥ TI—-FSCELUF~F Y TDAEHL
SRBRNENDEZ YDT—7 M, ERKEKICKRICRRShI & &ITi2, 1
75 H7ch2064,514 b (T2~ K181 bEIUF—-SYyF7DA2
25 048,14 1P) OF—2iZHLUTECC (error correction code) Hfinxh
 OBERANS, B2iENTides 7 0~2iTDTULdve S ¥ ORISR
BAERIILY, GOPF— I L LUMBF—H 3 T~T, F—Hxy7DAL
LTERIND, UHBBOERE, 227 FLRABYuhotEs bosT
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repr oducti on.

DI SCLOSURE OF THE | NVENTI ON 30 The i mage
i nformati on recordi ng apparatus of the _present _invention includes:

a

coder for generating a plurality of group data, each of the plurality

of group
P13358

data including at |east intra-coded picture data, by
- 6-

WO 96/29822 PCTAP96/00642

10

15

20

3.

B2icRTGOPF—YGOP1i, EZF+RTFRLT—% (1E2F+ 7T
-2 LI FYyMHFENAT—7 (PEIF»TF—9BIV/ERIEBEIF»
F—4) :29L. GOPF—#%GOP1ODIE/F+»7-21k. B20DE/ %
2~4iz22hd, GOP 1tk T, PEY/F+F—9P1~P4KIUBY
#FyF—-HB1~BBIl3. I/ V4~14122%03, ThENOLIF+7F
—~ S DORRIIBT LI YOEREIZ-BLEL, BB, 751405 BP
E2F ¢ F— P AHRBESHTOEUMRIE, LWDWARS v T4 5L b
S (Stuffing Byte) it - CTRHOND, £DHR. GOPF—2GOP1OD
nip. 2245 (B20E2%14) okie—8T S, GOPF—S Rk
. MicE2 ORI E~HTE, GOPF—2DEHIZWE, I1E2F+F~5
HESEIhD,

XF+ X7 ELICBWTGOPF~20HMN. 2€7% (FIAEE20€540
BEUL) Tl MEF—FAUXPRBIND, HBTF—FAUXR, E27F
¥yTF=3 (1B F+F—9. PEIF»TF—9BLUBEIF+7F—%) BN
OF =5 ThD, PR LIy v TTEVRIT ALBUN, EFF ¢ F— 2
AOMOMBD T~ 7 2 XATNT b L. ARMETIER. WPYF—-FAUX
2. Sy TTELRIA (RAZR20¥220) SXCEFHTS /%07
VB (FAH20€2% 1) 2QUELTHRATS. LHLIhid E
FAT5 %78V B 1 22 EVRBTF— 2 2RV OB R S ¢
SEERRBRLILL, 22T~ AUXIE, 12025 ERRIDLULDE
2V IIRBENTH &L EFATS /3,78 VEB 13, RBEJSOERMR
REMIcHESh3BITH-T, AAEZD-XF&+ TV a Y AOEEPT
Y- ERRORBELL.

27 ¥ 0ICRBINI T v o7 FLRT Al RGO PF— S DEMIA
ETA3MBTF-IAUXDERDEI 77 FLRAZET. B, E/F
K721 THOERINZIEIF¥THA L&, BGOPIRGOP 2
THY, RTEIF+yDI» v T7EVARTARTLIS] &RB,

12



receiving and coding a plurality of picture data, each of t he
plucality of picture.data corresponding.to.a picture: a sector address

generator for generating a sector address indicating a top sector
anong a plurality of 5 - sectors on a recording nediumin which auxiliary

dat a cowm%i ng to each of the plurality of group daica/ipreso0642
recorded; a junp address generator for outputting, as a j unp address

of first group data anong the plurality of group data, a top sector
address anmong a plurality of 10 sector addresses of the auxiliary data,
the auxiliary data being | ocated i mediately anterior to second group

data including second picture data to be reproduced in_a_ _ __ nor -
reproduction at als@&d tiwres Bay LT SORT—F & GRL B d%h‘-ﬁt

fesr o nire (A EGRERIAIMRERNFL SR oty (L Haktar
ot e r ecor i naE T B (O I A ey S0y
i ncludi ng the j B RddV4iRVEB (s pHEfEEZn EeRAEIE. GOPTF—FHERIN
5 ks Y¥E. BOGOPF=HiTHibT AWM T— 71 EREOLEI T L,
ZDGOPF—SOWMAIZHENTHET S, & TRROERKKIZEVTIZ,
GOPF—# LT M T— 2 LOMITI, Y7 I— FANET B, ZO
IS UEMBRTH->Th. XBRPWICH TR TBETS] L&l &XT
2, e Y77 RVRIABIVETFI 7S /2788 VB 1R, D7~
10 22 MNINBT &b D5 3H, ThEhME—Dk7 FIKERINS, .
FhENDGOPF— 7 Dbk LURM b7 yORA LMA oh D, LHER
2{3, F—yhes CERSNIMELRANIRLILBDTH T, T—F
B3t NERPEMEHEICL-TEDS,
H2IcRULAGOP1R, I¥2F ¥, PEZ2F¥BLUBEZF+20ND
18 #%, chicizmohily, FIZIEGOPR, IEZF+BLUPEZF v ok
RENTVTHEL. ST EZF 2o D0BMERINTNVT &L, TRD
. B, GOPF=—213. PR EBEIF vy ARFBILTF—F (DEDIEIF T
—9) £08¥ 5, $GOPERRT I/ F v OMIZ, HE, MEI ST
EMTERD, AL, Eo{RLEBEI7F v 001 B F » BRI BT
20 GOP%IEIF¥yDATRETAZEIZEST. U7 FyBEFB(LIZE BT
RBIERTIREBVERT O LOTED, TABERFDO Y » Y TREICAL
2y b=y b ERPTREIIE, GOPEDIRWEIF »HoMKTH
r S AN
H 3. ARUOERNBERSEO7O—Fv— b THhS, H3LBRWLL
25 DOAERBIZLSERIMBERLEENRET 2, AWShIRBEEDTI +—2
w PELTIR. NTSCPPALNR,DARDEFAEBBED 7 $—~2 v FSBL
5B, ANTHIUMBEERZL, TN EIF+ERTEIF 771K
RxN3, C27F5F=2iz. 1 TU-R (International Telecommunication

13



20 group data so that the auxiliary data including the junp addr ess
of the first group data is | ocated adjacent to the first group data

on the recordi ng nmedi um

I n one enbodi nent, assum ng t hat

the first time 25 and the second tinme are denoted by Tl and T2,
respecti ve-

i and n are W& nunbers) is used, a first equation:

nn T2 = T1 + [err]Ti 30 i =l S
satisfied, and the auxiliary data includes the n kinds of junp
addresses. corresponding to the second tine determ ned by the first
equat i on.

10

|y, and that a positive val ue ATi (“hereﬂcﬁhﬁmﬁﬂun’ and

Union Radiocommunication Sector) #i% B T.601 (IHCC I R®D Rec.601) iT
X>TEDT7 2+—Ty MEEHSNTINE,

Z2F 9 7S 1ickBivT, B2 F ¥ F—2%2GOPF—S2IL/N—-EV 7T,
GOPF— 2 MMOL I F»F— 942 8LPLIR. EDGOPF-5IlTEN
ZPBOCIF v F—F13. BB LICEWTERT I 2 F + 2R/IAT 5. M
BOLS5Ic. GOPEMRTAEZF +» O, HROME., HHEELEROL
PURL Y NORIEEITEUTERICEDEZ &N TES, EhEhODOGOPF
—5 Oiiizii. GOPF—yORMEFRT I N—FRI—ba—F (MPEG
15LU2THREEIND I 2y b [group_start_code) } 335,

AFw TS 21T, ARINA-GOPR., EZ7FyRAFEBILLTF—F (IF
2F ¥y F—3) P EH L LS I ERESE(LEINS. GOPHUANMDOE S
Fy2aURAIzid. HRIELT. E2F »AFSLORDYICES F v MF
BEBINS I LIZE-T ERBERDHEC L HTED BICGOPF—%
2. E7F yMBFRNLT~9 (PEIF T~ BELUBEIF+7—F) £
o FERVRLLHDS 3. I/ FyARBLE XUE 2T » BFBILI,
AHOFEIc k- TRIAZNE, TOBRETIE. FBLINGOPF—~5
(RF 9 TS 1> TERINAETFEMLINBINOGOPTF—I TN, X
FolS2iIcLk-TERINIGOPF—%) ZMIC TGOPF—%1 &&3

AF9 7S BITBWVWT, GOPF—5 &2 BThOGOPTF—yIXiEs 54
BF—2 EHRT 4 RZ LIV TEREN3 277 FLANHASNh S, &
277 RVRIZ. GOPF—S0RE, MYBTF—FIORSELIURZIBRERAL
THRINS, BENICE, WA T0), 2N 1] THBHY/I%R
"3, GOPORMIZIZ 20D ISR IMETF~ I NERINIDT, T
P.AVIDHV L MEETOI DS T2 429 A L MFS, RIZGO
PF=#2RHMH. F~92U7 (R20DA) ORXTH5204 8,31 b
MASSNBBIHD Y MIZ 132122 Y AV M5, GOPF—y D%
TErmHENNIT, AV TEL2EIA 7V AT B, COAT Y PRI
2T BRMIF— VB IUGOPF—50E 757 FLARMBSN B,
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P13358 ' I n one enbodi nent,

assum ng that the first tine QﬂQ_LQg_ggggﬂd_LLﬂg_are denoted_by T1 and
T2, respective- ly, and that a positive value ATi (where i =1 to n,
and i and n are natural nunbers) is used, a second equatlon 5

n T2 = T1 - [err]Ti =

sati sfied, dﬁﬂ’ﬁ#@”5UX|llary data further includes the ;c‘”ﬁﬁﬂ%% of

j unp addr esses corresponding to the second 10 time determ ned by the
second equati on. I n one enbodi ment, the positive value AT

RF v LS AIZBNT. XFv TS 2TERSNAGOPF—-9DGOP+
SNRERENS, BAENYICE, RN T1) . Mo T1: THH AV 9%
Bivd, 120GOPF—=2HANEINBLLI, AV MEELITD2A1 7Y
A bThiE. GOPF < 8oh%B. 1D2OGOPF—SHAShAZ L

s 3. RAF v 7S 2ic&k-> TBNESNASN—TRF—~ FI= FiZ&->Thh3,

AFw TS BIZENT, RF v 7S 2 TERShAGOPF—FIZq8ehB
2F 9 TF=3OCIF ¥+ MR T 5. BERBIKIR, ROEIF vy DY
(TRHBMPEG1HIU2TAEINE B2y FOEIF ¥ RY—PI—
K picture_start_code ) 2MHT B LN, EIF »F 320 E= 05

10 SHE=1THY T3,

AF 9w TS 8IcBIT, RF v 7S5 TRDONIE T F v F I E S
T. ThEND L) F y HBABEICEVTHEINERAEHNT S, B10
KREFc BT, BEBETBIIAES)F yOFEMRIK, 17830 ()T
56.br#ot‘r1/30(s)J&r89+¢+/nJ&0a#%087

15 FrOREIE SRR,

AFw 7S TIEBWTE. AF v 7S 8~S B IZBWWTHRXN/IGOP+
W, BOFvF o BV F+yOBERM. #7927 FLRABXUEBIT—2D
RETFUVRZAWT. Sy v 77 FVREERT I IHDDF—TLVEERT
3, Blid. V¥ 77 FLVREERTBDOTF—-TNTH S,

20 (Bl F&E)



nonotoni cally increases for the natural nunber i. 15 I n one

enbodi ment, the auxiliary data including the junp addresses is
recorded on the recordi ng nedi um so that the intra-coded picture data
is reproduced at a tine interval in a range fromO0.4 (s) to 1.0 (s),
bot h i ncl u- sive, in the normal reproduction, the intra- codedimcnure
20 dat a BBQH@”P%?Corded adj acent to the plurality of sectXfriJPo6/0064

which the auxiliary data including the junp addresses S recorded

I n one enbodi nent, the natural nunber n satisfies 25 1 [err] n [err]
nmax (where nmax is a natural nunber) and nmax [err] 5.

In one enbodi nent, the auxiliary data including the junp addresses

i ncl udes of fset data corresponding to 30 iip.dlfference between a third
time and the second tine,

GOP | EZ7%+| HERM |2297FVR| HBTF—20 | E2F+0
F 8| Fon BT KL i £l

1 0 |0. 0000 2~30 0 RITEYF ¥
1 1 [0. 0388| 31~83 0

1 2 |0. 0666| 34~36 0

1 8 0. 1000 837~51 0

1 4 |0. 1333] 52~54 0

1 5 |0. 16668| 55~57 )

1 6 (0. 2000 58~72 0

1 7 {|0. 2388 78~75 0

1 8 |0. 2666)] 76~78 0

1 9 |0. 3000)] 70~03 0

1 10 (0. 8333 94~96 0

1 11 0. 3866| 87~9°9 0

2 12 0. 4000{102~180 100

2 18 [0. 438383|181~1338 100

2 14 | 0. 4666}134~136 100

2 15 0. 5000/187~151 100

2 16 |0. 5888)152~154 100

2 17 |0. 5666|155~157 100

3 18 [0. 6000[160~190 158 W F v
3 19 {0. 6333[191~193 158

8 29 |0. 0666 |257~25098 158

3 30 |1. 0000]260~274 158 ERESF+
3 81 1. 0388|275~277 158

REBIIIBVT. TEZ7FyOME] OIS, BiHOEE L, BRI bOTH
5 2T\ ¥ 77 FVAREBERTIIDICRLRENIEN,

1Tk, PAILGOPF—5GOP1 (GOPH+ /31 OGOPF—-%)

3. 120 2F»F—9 (E7F2»0~E7F%11) HhoMERIN TS,

EhENDEIF »T—5OBEBEIMEZHFNI. 1./30 (s) BETH
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the third tine being a tinme when third picture data, | ocated in a
top_sector of the second picture data_is __ _______reproduced in the norm

repr oducti on.

P13358 - 8- I n one enbodi nent, the
of fset data ts an i nterval between the secondﬂéﬂﬁbaaglthe
third tine. W berditi In one enbodi nent, the offset data represents a

3. BB, EhE¥hOGOPF—YDEMNIKIZ. 2€7 5 DMBHT—FHMKE
Nd, £»T. GOPF—9GOP 1M EREINZEIZiL, 25T FLR2
LigTHb, GOPF—YGOP1LGOPF~42GOP2:DMIcH. 2,2
IOMETF— I HMAZNS, > TCCOPF—YGOP1ORLYDEI S 7
5 FLR (T%HHB99) & GOPF—4GOP2DWTEHOEIITFLR
(3bB102) OB &ENB,
25w IS BIZBLTIR. RF v 7S TILBWTEBERNAEF—TA0SD >
vTTFLRERDB, BTICS» 77 FLRERDL DI FEERVT S, o
TEEEBRISOTHD, RITEIF+NREZ2F++ 300757+ (B
10 Bl=0. 0000 (s) ) THBLTHIL, BEEZF vy OBBEHLIIEKITS
BHEs (LT, TERMEF»REl) &v5) 2. 1. 0000 (s) &
3, BBEIFyHNGOPOEAREI F ¥y THENEIMTHOND ST, bkl
7F ¥ii. BREIF 22X ENBGOP (TLDOLWHKGOP) OEEL I+
*+TH5,
15 R4a3, F=TNh oS+ /77 FVRAERDBSFERRT 7a0—F+— b0
$B. LIT. B4 &E] 4APRUTHETS,
AT 9 TS B lIZBWT, KT IFYDEIF 2+ /BB oNB, &
Tik. GOP1ILSEhEEIF» ONRETEL2F ¥y THBET 3,
AF9 7S 82RHBVT. ETEZF+DBERMNETF~TNVERNTRD
20 3. SCTR.EZ7F+00BERNOLSLESMLT. T£ITESF»BeN
=0..0000 (s) ) &ERDSIS, |
AFw 7S 8B TIR. RTEI7F+RINLEHBL 7 F yRNUEOMON
M. BAREBRIZZEISNTEL WD, SoTlk. BESBRE30ET 5,
EoT. (EFEIF+BIEERES 7+ EOMOBME) = (K2 F+D
25 EEBFMMM) - (B&EBBR) = (1/30) -30=1 (s) &XpHdh
b
AF9 7S 8 4itBi Tk, EME/F+ORERNIHEIN S, (HEY
25 v 58 = (RIFE7F v + (EFTEIF+»WREAME S 7 v 63l
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5 di fference between a picture nunber of a picture repre- sent ed
by the second picture_data and a picture nunber_of ___a picture
represented by the third picture data. The image information
recordi ng nethod of the 10 present invention includes the steps of:

generating a lurality of group data, each of the plu?@tﬁ#%@ﬁ% , Jr oup
data includi Wé”&f”ﬁzgast I ntra-coded picture data, by and
coding a plurality of picture data, each of the plurality of picture
data corresponding to a picture; 15 generating a sector address

I ndicating a top sector anong a plurality of sectors on a recording
medi um i n which auxiliary data corresponding to each of the plurality

of group gaDEOXIRDCcer 0edD B G Puk Li. n@, 0 s 0amjlun®d 8D OeLs diEKD 5
first group data anong the plurality of group data, a top 20 sect or
addr ess anong aaplurality of sector addresses of the auxiliary data,

Gt including - RP5 L SFTRH T, BETY IR O OO0 ORI RALOD
repro- Wﬁﬁ!ﬁ@%%ﬂ@@&#%wﬁgﬁbEM&hmﬁwIJﬁ&ﬁﬂ@ﬂv#%
5 E2F ¢+ 00 0MRcREy /LTWE, BERINERY 7 F »0TH
21. 0000 (5) HlLEERBMDBTOE I F »F i %RDNUITLL, F1
DRTRE. RDLIUEIF ¥+ 31230 THS,
Z2F9 7S 86icHI T, MMGOP (HMEIF+THAILI7F+ 3008
4EhBGOP) ODGOPF+Un%ERHE, LI F¥30DGOPH U RDH5
10 L%BET3E, GOPFUid8TH3,
RAFw7S B TicHBITit. BELIF» (RMGOPOEFELZ7F+) 2K
B3, BLIZBWT, GOPF DA FTLEGOPF X1 5T RSy~
LTiv&. GOP# /RGO PF+ N3 IlS L LB MDTDOE I F v %
EZRphiItiy, ZEl1OATR, ®TDLIBEIF 4> /%31 8THB.
is AF 2788 BITHTR. WML F + X T A MREGCGOPITHIET 2H
BF—5O%B7 FURER 1 ZSRLTRH B, |1 ITEWT, Bt/ F 4
THBAILIF» 1 BT B, THHF—IDERBMTFLR OHS5L%8
BT5L. BBEGOPITHIET MBI T —YOLMT FLARIZ1I58THD. &
D158, RTE/F+THALEIFy 00D, BEEERNS 0 (ThDDB
20 KFTEI/F+HACEREZF M LOMOMMA1. 0000 (5)) TH
BEEDT» yTTFVRELTEZIFITRLROICEREN S, SDX®IYT
FUZX0, £1TGOPTHBGOP 1 OF—F icHiET AR F—40D5 50D
Ty v77 RLANERINDIEL7ITFVRATH S,
BUR3LSETE, RF 7S cETit, AF» 7B TERIN:D >
25 Y77 FLRE2SUMBT—9 ERETHCGOPF—F Lotk LTRSS
54£310 72—y MEEBIRW, BONKTF—YE2RBRF—-FA M) —-L &
LTiihd3. B2EBUSRLUT. REMICNAT S, XR7Fv7S80D7 4+~
Ty MEUC& T ERENAET ¢ V7T FL AR, RRIEE250 (JAL)
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25 predetermned fixed time period, the first time being a tinme
when first picture data |ocated at a_top .of the first group data is

reproduced in the normal reproduc- tion; and recording on the
recordi ng mediumthe first group data and the auxiliary data

I ncl udi ng tQﬁ)' 30 address corresponding to the firstpdgy fa so
that the liary data including the junp address of tﬁe ISt
group data is |ocated adjacent to the first group data on t he
recordi ng nmedi um

P13358 - 9-

D5 50F—2 ) FDARRESO S, XUBETICEVTIR. [HEF—-5 )
sz, GOPF=odqEhd 7y (AAER2DL772~14ELU1
7) o2 7 ItRBENLTF—~ITH-T. GOPT—INERINIL7
YOMFIRETI 29 (FAEH2027 7 06&KU]) KEKEShITF—-

S %S, GOPF—4 LA MBETF—FD3BDI» /77 FURbES
YOuLDF—y1)7DA (204 8,814 b) iTRFEhS,

BBF—2i. h®NOGOPF—JOLBAMICHETZ LIS IERSH
3o LEN-TERLICEWT MBTF—0%HOT FLR] MiTi2. £hEL
DGOPIHIET 2N T - HRBENT DI IDRFEDEIF¥T7 FLR

10 HRENTUNSB,.

AF9 7S 10ILE T, RF v 7S 8 CERINERT— IR —4
IHUC. RONTEMSOAMBLUT 4+ PH/NVERLE IORBEERL. BRB
BEERT D, BONMEARELTIZ. RS —PC (Reed—Solomon Product
Code) HEALH S, ERFRE LTI, 8- 1 6EMHA >3,

15 AF9 78S 11EKBNTR. S10TRSN-ERRBRELFSALARAY F
KERT B LItE-T  EFA R 2 LD IS IRERTF~F A M) -4
AL

BELBOMUATII, TXTOXT 9 T2y =4y » BB LTS
ShitiRBon Ly, FIART v S4B LUSSEAANICAELTHE

20 V% FARF» 7ORBRERLADOICRONEL. RAERF»SS8~S
SOUBOEERANRD>TH &L,

B5i3. ARBAICLHIERINRERKE L LUHEOE 1 ORBH KI5 ¥
Y77 FLRERBTBLDORTHS. 5D (A) HLU (B) & VT
NLRLICRTF—TMIEITREFEEE L) SREBLTWS,

25 B50 (A) 3, £F 4 R70t 7 ¥ LItREENDE F— 7 2RANITRT,
GOPF—4GOP1R. E7F +AFZLT—# 1 1 BIXUEZF+»MFS1L
F=4PBlid&8L, U7F yHFBIT—~PB1iE, PEZF¥TF—-2E&
U/ ERBEIF 9 F—2%288, THROLLEIFyMFFHLT—-YPB1
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According to the present invention utilizing the above-descri bed
configurations, a top sector address among a plurality of sector
addresses, at which the auxiliary data of a succeeding QOP is
recorded, is 5 recorded on the recording nmediumas a junp address anong
the auxiliary data of a preceding GOP. As a result, the -axi s
linearity dﬂ&? ’P@produgtlon |sg|nproved Nbreover ’fﬁﬂsﬁﬁﬁﬁ

enbodi ment, a paraneter corresponding to a difference between a
destination pi cture and a succeed- 10 ing picture is recorded on the
recordi ng nmedi um as of f set data for the auxiliary data of a preceding
&OP. As a result, precise seeking can be perforned during reproduc-

tion. 15 3 BRoRD PBSER BRRONPQE. TBEBDRBY NGB 2, -, P4, S KHET
%, LhLohicikBoh?d,. GOPF-2id, E27F+yMFEBLTF—-57%28F

3, B7FyARNHET =S ETLTHTH &L,
GOP¥—#GOP 1 OWMIcHMT I MBF—F AUX LiZ, 9 b TTFK

s VRIAIBIUFEFA7I /3 7M8VB1 1288, Dy 77 FVAR]
Allt. GOPF—4GOP10%EHEI5 LD 22 7153 THE LIS T
FLROICARET D, BBF—-7AUX 1, GOPF—9GOP 1 &niEd
6°ﬁur—9Aux1w,EﬂE?%+r—9#ﬁinsGOPT-9lﬁm
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10 BABIE. Zl12eRUTRBELALLIIC, GOP1OEBEIF+THS
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(A) through (D) of Figure 1 are charts illustrat- I ng an operation of

h|gn;gxgngjuuiunouuLiimL|nage 20 Lnforomtion which has heen recorded
i n accordance with the first exanple of the inmage information

recordi ng apparatus and net hod of the present invention.

Figure 2 is a chart schematically showi ng the 25 dat a reg

recordi ng P 8982 accordance with the first exanple é(’;)l#l thel mage

i nformati on recording apparatus and net hod of the present invention.
Figure 3 is a flow chart of the inage information 30 recordi ng met hod of

t he present invention. Figure 4 is a flow chart

illustrating a nethod “for obt ai ning junp addresses based on the

table. B &S R DH B,

Bk, RKEOBLERICH TR, REBLETIHSD v Da—YHoHER
RicEz oha30FUTELL, FAEESO (B) OB F+ 3ERELTH
BE&Ic, BATMENA-FIL>TERINAEILHHD 55, LOLELE

s JUE20LBRIcBLTIR, £ITE2F+ & LTI £ITGOPDS LOER
OE?F+ (FAIIE50 (B) OE2F 0. 12K5KT1 8) K34 8ET
3. LoTEFTEIF v N, £ITGOPDS BOXROY Y F + HNERNBL
EhaBsat 1ick3, |
BEBLOBLEHERERLZTEICTIHE. L CNOEBLEMBRISHIET S Y
10 Y77 ELAEZRBLTH L ENBBETHS, AIRITHESEBR=215,
=30, £75%&LL3004KATAITIL. ANSMBOD+ TT7FLR
ERRLTECENPETHD, SO THEERBRORE T+ LU -

3. e EhBAEaBLCEFIRNERT.
lsm\ﬁﬁmﬁiﬁﬁklﬁFTE/v/77FUzJA%€Cﬂ79®7
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P13358 -10- (A) and (B) of
Figure 5 are charts for _illustrat- ing the junp_addresses in the
first exanple of the imge i nformation recording apparatus and method
of the present invention. 5 Figure 6 is a chart show ng

a format for a ju address JA corresponding to a pl urallt
reproduct i owom”r;?scal e factors. CharseNosts

Pkﬁﬁféﬁﬁf-fﬂﬁﬁéhfhét797bbzﬁfmrafﬁﬁﬁb
TH&l,
FYIZF yOREBERANET 1, BEL/7F»OBEBLERAET 2 &
L. EDBATI (i=1~n, iBIUnRERN £RAVT. R6ORAIC
5 DNTHIT22ERTS L.

T2-T1=2ATi

ENB, SZTIEJ i3, i=1l~nic 2 TR EBZEEHEL. 1Snsn
max (nmax : B THb. H6ICHEVTE. nmax=10T&8bH.
AT1~AT5=0. 5 (s). AT6~AT8=2. 5 (s), AT9=20

10 (3)BIUAT10=30 (s) TH%B, THhbb. RICORAIX. ATiN
TR i THRAMNTH S, AT i3, ENRidHINTB&E,. LW

HEZEZMNTINDELSITHB, SHIFTBILitL>T. V¥ y7IT7 RV
RERGTI|RAMBH LRSS b, EVEEICO3BESRREERTES

EWIBWRERT B

15 —RS. BBBLEOHEEIITHMEE LT, ERFCIIR HENERIH

25, WRIIBRNELIECMELNRRINL LD, €DdH. BEERRYS

MNE, TROEI y P TEER (DEVRITEIF+RUEBAMEIF+ B

N ) HNREFMIITEREIL, Yy TT FLAOBRBREBIMNEIINFEL
BICRESRRIAEVRSR. Dy v 7T RLADBRENIRLTHLZ

20 bV BEIIRT Vv »77 FLROF-TVid. MENB LUEHRIZEN
£h1 0MH, 2H 2 0MROBLEEBRERRTIDDV 77 FLRE
T3, LALIP /77 RV RELTR. 2 0RBOBLEERRISHETS7
FURARRSTY ., LRORICEWTRARNORBEEICANSE Y+ 7T KL

ARTELOBMBEELTOTO &N EREITEZ/F+» A EBEL I 7 v X

25 tOMOMMIZ, LicHWRLALM (0. 5 (s). 1. 0(s)., 1. 5

(s). 2. 0(s), 2. 5 (s) &) ITIXRSNITL,
AWML B LUR20WANCHE T, ERORXiCHE W TERYEnma x i

SELETHBI EMFELL, FoilBELCRERMNIMaxiZ1 08 LTH
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10 Figure 7 is a block diagramin the first exanple of the

I mage information recording apparatus of the present invention
(A through (D) of Figure 8 are timng charts 15 showi ng the respective
data in Figure 7. Figure 9 is a chart showing a format in

whi ch the M addresses corresponding to a plurality pefspsibe@uc-
tion scale 3% nd of fset data corresponding to the 20 respective

junp addresses are recorded. Figure 10 is a bl ock diagram of
a reproducing apparatus for an optical disk on which inage

I nformation has been recorded by the inmage information recording 25
appar atus and nethod of the present invention.
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(A) and (B) of Figure 11 are charts show ng the formats of respective

GOPs. 30 ——(A) through (D) of Figure 12 are _charts for .
illustrating the reproduction scale factor used for a case where an

i mage, including GOPs conposed of a vari - abl e nunber of pictures, is
hi gh- speed repro din

13358 Wo T PCT/IP96/00642

F=%17022hT®ODGOPT—F 17 0iTHIET MBI T— ¥ LT 4
A2 EICBOTERINZ 29T RFUREHRET S, 27728381 8 04,
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accordance with the prior art. BEST MODE FOR CARRYI NG OQUT THE
| NVENTI ON 5 Hereinafter, the exagples of the present inven-

tion will be described with reference to the acconpanyi ng dr awi ngs.
It is noted that the same reference nuneral denotes the sane

corrponent In addition, a term"picture 10 data", for e efers
to "data reWOSERM2EIng a picture" for sinplicity. Thé%ﬁ“s‘itrue

of terms such as "QGOP data". (Exanple 1) 15

In the follow ng exanples, a GOP defined in conpliance with the
MPE& standard (or the above-nen- tioned international standard
ISO’IEC13818) wll be used as the GOP. In this specification,

‘picture” IS g nSHUERHE, BIFI § RSy e OFECA 1 Ly anF—nfide
ﬁkﬂénakﬂk.ﬂﬁ/hﬁ%lfo4zﬂui/bfabaulot,E
Py F N ERT R, EOFvF oAU 52401k ANSOESTF
yDF = BEMRBEZ Ik > T1IDOE 2 F o+ T HBANESNAI LER

s WTa.

LROGOPHY Y16 0BIUEIFvF oY r7240R. ANIE
hi=F— s RizESTEAZThAY Y MUMEEBZE >, ShiRRoh
Bl BAIRFRLELS ONSHAINETF-F TN BSN-TRI—}
2= FDPEIFyRY— bT—F (MPEG 1 XUMPEG 2 THESINS)

10 AMMHTEC EI2E>T. ENENGOPF U BRUEIF¥F R EAT Y

FLTHEL

EIF v F o /BHERE26 013, EIF ¥+ Un_EZRTT—2250D0
SE/F+yHBRBLETEEINIENHEHRE L, WUERTT-57270
EF—TIVERIE2 0 0THAT B, Eiki9iZid, B 1 ORMEATHVTIE, B

15 MBEITBIICIF yOBELMMIZ. 1/30 (s) THB. Liztt>T. ¥
PF yd o/ HEERIE2 6 013, QLI F »DELEIHEIRATH S,

Fr1/80 (s) ] &ETEIF»F 3] LORERTT—F2T0%T—T NV
%3320 0ICHAT B,
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20 %(RTF—5250. E2F + S BEBETHEShEREWIERTTF—7 2
7T05IUGOPF=%1700k297FLRERTF—2 10 0ic&ES
T BUSRUIEIRF—TNEERL. EREINTF-TNEAET 280
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(X1DGOP3DMAA. 158) 2, ROGOPRATHIZITXTOE2F +

(X1DOGOP 3DWE. E7F ¥+ /{1 BULOEIF») 220 TD TH
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20 is used and to nean a field when that for a field npde is used.

In other words, the present invention is applica- ble to both of the
case where a frame is used as ‘a picture and a case where a field is
used as a picture. 25 In this specification, tw successive

pi ctures are assuned to be reproduced at an interval of 1/30 (s)

(or a pictur WQ%288Rs assuned to be 30) in the nornal PCERPRSO0L on.
However, the picture rate is not limted to this value, but nay be
29.97 or 25, for exanple. In 30 t he hi gh-speed reproduction, the

I nterval between pic- tures to be reproduced is equal to that of the
nor mal reproduction, i.e., 1/30 (s). However, in the high-speed

reproduction, alh Jng RLBPRLUT SUCHEHPL ENH v emm2 00, B3
DRAFy 7S THIUS BERMULTRBBLI- LS5 IZ. F—T oV 77
FURERDIRTFy TV 7 MO 2TERWTERTL, Bty 77 F
VX290%74—2w#i221 0ICHANT 3. Lickio TREMIZRF—7T I

s ERB200&., w1707/ ukydiAEY 28 0IRIBINARTE D
IS5 LEDBHBDHEICL>TRRATES,
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L, BRF—2300&LLTERESLERES 1 0iclihT 3, REF—4 3

10 00OER7+—vy MRFRAIZE2IIRT EEDTHD, MUTF-s05 b
Y77 EVR2B028LEIYORRT +—<y MIARIZB6ICTRT &5
b TH3, THbLE. 71+—=<Tv$210it. GOPF—%17 00HMD2>
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L LIhiRROSNT, 12022523 LDEZ Y IEERINTD
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P13358 - 12 - sone pictures are skipped
(nat_reproduced)., For exanpl e, if the renraduction scale factaor is

30, then, after the first picture is reproduced the second to the
thlrtleth pi ctures are not reproduced and the thirty-first picture 5
I's reproduced. The interval between the tinme when the cture
i's reproduceWO2®he tine when the thirty- first plcfﬁigﬁﬁémah
reproduced is equal to the interval in the normal reproduction, i.e.,
1/30 (s). 10 Hereinafter, the fornmer picture of two adjacent
pi ctures reproduced in the high-speed reproduction wll be called a
"preceding picture", while the picture to be reproduced i nmedi ately

after the precedipq, Rt TS -»TOMYHF—F EGOP F— S DENICEBREINS Z &
BELL. Y+ 77 FLRIE, 58EGOPICHET 5 MBI 7— 5 HRES
NB3EI 0S5 BOREDEY T FURERT T EXFE UL
Se v 77 FLRIIMEF— 7 OEEOE 7 Y NHIFIERTEDTIREL 1
s EPIF¢F—50875KEERLTH&LN
%1 OREHi=HTit. FGOPOI ¥ Fyii o THMIT—S2ERL
TWBBAERAR L. LHLAZIL. GOPIZEENRI LI F o HLDIELR
AR EZ. BTULLTRTOGOPICHIET M TF— 5 A ERT S LRIT
Ve EDLSRIRA. BRELRICELTHTF - %23 D>GO0P D) BTRY
10 ICEEXN3 L2 FyOBLERIMET—EMMICES &5 IKERTHITXL,
BRI Sy TT FVRESURBHT -2 HERENZ L7 7 ICHEL TEEE
XhALI2F »y ARSI F»TF—-2i2. BEBEIZENTO. 4
(s) Blk1l. 0 (s) BlTORMMETELEEZNSE 7 +—y FTRRYT—5
HEBEINBZEMFE L, Stk D, BESRRIVNE N EESORFMME
15 MENELETZEVLSHRYDE.

(RGP 2)
ARVOTRITREESER S LU HEOE 2 OREAIZH VTR, BEESF
YOI F v F R EBBEC I F 2D I F 9 RN LOBERT T (U
20 F. [H7%9 bF=%1 E3) £, V9 PP EVREESITHBT—S &
LTEF 4 R2IZERTE, cOF 7€y FF—FE£MAVRIZ, BRMEIF b
BaEINIRNETHESL I 2— PRI EHTES. EORR, E/F vk
ERICHE LT3 o EHTRcE D, M OBEELRORMNKY =7V 712X
SITEEX 32 ENTMEICE S, LITORETIE. 1 OFHH LR B H7
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BY. B45IUHAE28RT3, 7€y b F—Fik. FIRIEES5 Tk
<. BEREIF DI F 4+ 383 0D SHMMEZF +OEZF ¥+ /51 8
ERUAH, THOH30-18=12THh3, Yy ITFLRELTHME
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reproduced will be called a "succeeding picture". Al so, 15 t he
respective tines when_a preceding picture and a___ succeedi ng picture
are reproduced in the nornmal reproduc- tion will be called a
"preceding picture tine" and a "succeeding picture time",

respectively. In the above- descri bed exanpl e where the regroduction
scale factor WOXREMR 5 30 the first picture is a precedin ' Zand

t he thirty-first picture is a succeeding picture. Also, if t he
reproduction scale factor Ris 30, the interval bet ween a precedi ng

picture tinme and a succeedi ng picture time is 1 (s). That is to say,
since the picture to be 25 reproduced at an interval of 1 (s) in the

Or IR TSPTO- g p oS £ RRERIUSI B A 2 M FL SURMPELS) e

reproduction scale becones present

i nvention, for thﬂda’KE‘WmmVS(S 5‘-#6565%57@%@@9@&‘1’0(' Wik h
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P13358 - 13- succeeding picture in the

hi gh-speed reproduction is assuned to he zorg The
hi gh- speed reproduction includes a forward 5 hi gh- speed reproduction and
a backward hi gh-speed repro- duction. A forward high-speed

reproduction refers to a hi gh- speed reproduction in W chrdcnoesr
succeedi ng pl‘?f? 22

Zax—7y MET B,

U ERO XS 1o 2 ORERIZH T, A7y FF-F ELTERES Fr
DI F 2 F i BBEC I F v DEI F ¥ F 132 RUIKERELR. FI
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time is later than a preceding picture tine. On the ot her hand, a
backwar d hi gh-speed reproduction refers to 10 a hi_gh-speed reproduction
in which a succeeding picture ~tine is earlier than a preceding

picture tine. " Figure 1 is a chart illustrating an operation

of hi gh- speed reproduci ng the image i nformation whic A been

recorded i nWQWEMAnce with the first exanple of the Y&y 2

i nformati on recordi ng apparatus and nethod of the present invention.
In this case, a state where the reproduction scale factor Ris a
constant value of 30 is assuned to be ideal. In other words, it is
assuned to be 20 I deal to set the interval between a preceding picture
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is 15, 10, 5 or 4. In addition, a picture 1 to be normal |y
reproduced at atinme t = 0 (s)_is_assuped to be 30 a preceding picture

In (A through (D) in Figure 1, the pictures in the periods indicated
by the solid-Iine arrows are reproduced but the pictures in the

peri ods I ndi cated by the broken-line arrows are not r Bﬂ#ﬁﬁgz
P13358 WO 96/29522 - 14 - For the sa gio

sinplicity, it is assumed that the pictures indicated by the
broken-line arrow are:
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I nst ant aneously ski pped after a preceding picture has been

reproduced. In this specification, _the description 5 wll be made while
assumng the top picture of a GOP on the tine axis to be an | picture
before a coding, for the . sake of sinplicity. However, the top picture

of a GOP on the tine axis is not limted thereto, but ﬁmﬁﬁaﬂzbe a
B picture orwg’gz?%ture. Furthernore, a GOP may be 10 conposed of |

pi ctures and P pictures without any B pi ctures, or may be conposed of
| pictures only. In any of the cases (A) to (C in Figure
1, the I nterval between a preceding picture time and a succeed- 15
ing picture time is 1.0 (s) and the reproduction scal e factor Ris
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picture should be a picture 3 of GOP8. However, it is required to

start—the reproduction with the top piciure of a GOP_which is an

i ntra-coded picture. Therefore, in 25 the first exanple, in such a case,
it is assunmed that the picture 1 of GOP8 is reproduced instead of the

picture 3 GOP8 i medi ately after the preceding pic e
picture 1 ofw‘zﬁ#&ﬁas been reproduced. A picture which ‘W’Wbe a
succeeding picture for realizing a constant 30 reproduction scale factor
R (e.g., the picture 3 of GOP8 in the above-descri bed exanple) wll

be called a "desti - nation picture". On the other hand, a picture
actual ly reproduced as the succeeding picture (e.g., the picture 1
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P13358 - 15 - of GOP8 in the

above-descri bed exanple) wll be called a "succeeding picture". In

the cases (A) to (O in Fig- ure 1, the destination pictures accord

wi th the succeed- ing pictures. In the case (D) in Figure 1, the

destina- 5 o BtrﬁQ%zO' cture (the picture 3 of GOP8) is dlffq;%&(fog{?

the succeeding pircture (the picture 1 of GOP8), the I nterva et ween

the preceding picture and the succeedi ng picture is 28/ 30 (s) and the

reproduction scale factor R is 28. 10 To sumup the

foregoi ng description, a succeeding picture may be represented as the

top picture of a GOP | ncI ud| ng a destination picture in reproducing

t he i mage [ nforrratio czﬁqqordi ng to the present invention. 15
n

Hereinafter, respective g a preceding picture and a
succeedl ng picture will be caI I__ed
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destination picture is also included in a succeedi ng GOP. 20 A
"tap picture of a GOP' to which a_plurality of pictures belong refers

to a picture represented by the picture data to be decoded first in

t he normal repro- duction anong the picture data recorded as GOP

dat a. ,ng to the MPEGL and the MPEG to which thqypbdest 25

I nvention is a%%?ﬂ%d, the top picture of GOP data is | ﬁﬁﬁncture dat a
on an optical disk. In this specification, the preceding picture.is a
top picture of a GOP (i.e., an | picture). 30 If the

| mage i nformation recorded by the appara- tus and the nmethod of the

I nvention is reproduced, even I f a high-speed reproduction is
performed, the interval bet ween a preceding picture tine and a

succeeding pictUlGy  enenstes F icHiEd 3AROES F ¢ 7F— 5 2RIMY . HAX
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P13358 - 16 - time becones substantially
regular (i.e., the reproduc- tion scale factor R becones
substantially constant) as Shown in (A to (D) in Figure 1, unlike
the prior art exanpl e shown in Figure 12. A jerky unnatural inmage to
5 be generated in a high-speed reproducti on when the nunber of the
pi ctures IWO6#82 i n one GOP is variable can be el i’

utilizing the apparatus and/or the method of the present invention
(or by setting the reproduction scale factor Rto be substantially
constant). In this 10 specification, the degree to which the
reproducti on scal e factor Ris constant in the high-speed

ducti i =
reproducti on w T2=T1—ZATI'
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be called a "tine-axis linearity". For ‘exanpl e, the time-axis
linearity can he regarded as being.canpletely .. maintained in (A 10

(© in Figure 1. 15 : Figure 2 is a chart schematically showi ng
t he data recorded on a recording mediumin accordance with t he
first exanp e second exanple to be described | pirio he
| mage mforn&%’%cordi ng apparatus and 20 recordi ng nmethod of the
present invention. In the foll owi ng exanples, a DVD (digital
versatile di sk fone of optical disks, is used as a medi um on which
t he i mage data is recorded. The data has been recorded on the
tracks spirally formed on an optical disk. By nmaking a 25 t,0LJ Ot at e
the optical disk, an optical head for readi ng out the reélo@ed dat a
noves relative to the , tracks, In Figure,2, the optl.cal hegdf@oves
fromleft to right in the normal repro i, noted #hat the
rotati on of the digX E._s'chntr hyk CL chnjt 4nt 30[ ifear| vel ocity),
and the |inear velgi Nli 5 ab@@{ i s. na I
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As shown in Figure 2, GOP data (denoted by GOP1
auxiliary data (denoted by AUX1 and_AUX2)

P13358 - 17 - are recorded on a sector
basis. The sectors are obtained by partitioning -a part of the tracks
on the optical disk and a lead-in area, a file manage
ar ea an 3 area are disposed in this order fromt
peri pheral side to the outer peripheral side on the opti cal
GOP data and the auxiliary data to be
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described in detail later are recorded in the data area. The
nunbBers—assghed-to—-the-respecti ve_sectors 10 are called "sectar

addresses" (denoted by SA in Figure 2) and are integers represented
by the data of 4 bytes. A . sector address SA is included in a sub-code
(denot ed by in Figure 2) having a data length of 1 n the
area of 16 b?”%s of the sub-code other than the area of 15 QCQéﬁﬁi?g% of
the sector address SA, necessary information for controlling a disk,
an error correction code for the sub-code and the like are recorded.
The sub-code SC (16 bytes) and the data area DA (2048 bytes) are
recorded in {® 3 each sector. As shown in Figure 2, the sub-code SCis 20
recorded on the recording nediumso as to be | ocated i mredi ately

anterior to the region where the da has been recorded. The
"anterior" direction indicated by diately anterior",

"precedence" and the like in this pecification refers to a direction

in which readi ng of 25 dat afl enno - e in the normal
reproducti on (i.e., the ogfb@gﬁ ‘r@gﬁﬁss e data in
pr ecedence) .
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For exanpl e, when data Ais "anterior" to data B, data A is read out

bef ere—data-B.ls.read out fromihe aptical disk in the normal
reproducti on node. 30 Both the GOP data and the auxiliary
data corre- sponding thereto are recorded in the region for the data

P13358

area DA in each or. \Wen the data consisting of the
‘8093%%;2 - 18- sub- code SC BFRATFPHM6E: 5
area DA in each sector are . _
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act ua‘l!j recorded on the recording nedium an ECC (error correction

code)}—i-s—addadta the data havi ng_2064 hytes (i.e.., 16 bytes of the
sub-code and 2048 bytes of the 5 data area DA) per sector, and then the
data is recorded. Figure 2 shows a detailed format for the sectors O
to 2 onwogeiiesaever, all of the GOP data and the auxXili &ypesmossz 92t 2
are recorded as the data area DA. It is assuned that a sector
address begins _with zero for conveni ence of 10 descri ption. .
The GOP data shown in Figure 2 includes intra-coded picture data
(I picture data) and inter-cec picture data (P picture data and/or
B p![ (r:]ture data). tThe %5_:[_&;.]&_ ugta of t2he lCIPGg;tla '[C?D:LPI S | ?cl uded
in e sectors igure 2. n : e picture
data P1 to P4 and the B fic Bl, to B8 are includ- ed in the
sectors 4 to 14. A bounderé hdjsacent pi cture data i s not
al ways aligned with the RQo between the sectors. In the region
of the sector 14 in ”m vvh'ﬁhthe b[thture data P4 is not recorded is
filled | § .
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W th-so-called stuffing bytes S. As a result, the end of the GOP data

GOP1l is.aligned with the end of the sector (sector 14 in Figure 2)
The end of GOP data is always 25 aligned with the end of a sector. At
the top of GOP data, | picture data is recorded. The
auxiliary data AUX is recorded in the two sectors (e. s 0
and 1 in Fi gWP&3I822 yyediately 30 anterior to the GOP da?g”on ghe
optical di sk. The auxiliary data AUX is data other than the picture
data (I picture data, P picture data and B picture data) and
includes at |east a junp address JA, but may al so include
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P13358 - - 19 - ot her types of data except

for_the picture data. In this —specification description will bhe nade
whi | e assum ng the auxiliary data AUX to include t he j unp address
(e.qg., sector O in.Figure 2) and video bl anking information VBI

(e.g., sector 1 in Figure 2). However, it does not nean Jﬂﬂﬁﬁ%ﬁ
auxi | i ary daWV@9%3%22 nc| udi ng the vi deo bl anki ng i nf or FETION

excluded fromthe applications of the present invention. In addltJon,
t he aUX|I|ary Ep.a AUX may al so be recorded either in one sector or
in three or nore sectors. The deo bl anking information VBI is a

si gnal output durlng a vertical retr¢g nterval of a vi deo signa
and includes a signal for a closed an, a signal for a copy

gener ati on managenent, andséhe li ke. The junp address JA

recorded in the sector O
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I ndi cates a top sector address of the auxiliary data AUX which is

| ocated inmmediately anterior to the.succeeding GOP data  Eor exanple
when the succeeding picture is an | picture to be recorded fromthe

sector 17 on, the 20 succeeding GOP is GOP2, and the junp address JA of

t he preceding picture is "15". As desgll ve,
plural sets W0 oded I mge data and the associategéhgégm@ﬁgreof
(i.e., the 25 junp address JA and the video bl anking information VBI),

each set consisting of GOP data and auxiliary data which is |located
I nmedi ately anterior to the GOP data and corresponds to the GOP data,
are recorded og%tbp'tracks. In other words, sectors in which the GOP
data has been recorded and the sectors on which the auxiliary data
corresponding to the GOP data has been recorded are adj acent to each
other in precedence to the GOP dat a. Al t hough, in an actual recording

medi um a sub-code is
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P13358" -20 - | ocat ed between the GOP

data and the auxiliary data corresponding thereto, such pasitional
relationship is also referred to as being "adjacent” in this
speci fica- - tion. Qther data are sonetines added to the junp address 5
JA and the video bl anking information VBl but each of t hese data is
recorded wi tWPA6/72P823 ngl e sector. I n addition, the %’qwzand t he
end of each GOP data can be aligned with the correspondi ng boundari es
of the sectors. It is noted that Figure 2 schenmatically shows 10
a structure in which the data are recorded in the respec-
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tive-sectors and that the length of the data is variable dependi ng
upen_the orjginal ipage and the coding nethod. GOR1_shown in

Figure 2 is conposed of | pictures, 15 P pictures and B pictures.
However, it is not limted thereto, but the GOP nay al so be conposed

of | pictures and P pictures or | pictures only. Thatrﬁ,w%, coP
data incl ude¥OM?M82st | ntra- coded pi cture data (or the ( re

data). In addition, the nunber of the pictures 20 conposi ng the GOP may

be appropri atel y@& §Qr eased or decreased. For exanple, if totally
different pictures appear picture by picture, then adverse effects
caused by the prediction error due to the inter-picture coding can
be prevented by conposing the GOP of | pictures only. On 25 t he ot her
hand, in the case of increasing the entry poi nts used for the junp
operation during reproduction, it is only@ecessary to conpose the
GOP of a snaller nunber of pictures. 1|
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30 - Figure 3 is a flow chart of the image information

recording nethod of the present invention _Hereinafter the |
i nformati on recordi ng nethod of the present i nvention will be

"~ described with reference to Figure 3.
P13358 - 21 - A common for vi deo
si gnal conp/WO MR h NTSC or PAL is used as a fornmat ﬁ?’éﬁ‘oﬁ?put
vi deo signal. The i nput video signal is converted into a plurality of
pi cture data, each of which represents a picture. The
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5 fornat of these picture data is defined so as to conply wth the

Rec_mnd,aLmn_BI_ﬁD_’L_(_nu_w nal ly with-the Rec 601 of CCLR. . of |TILER
(I'nternational Tel ecomunication Uni on Radi oconmuni cati on Sector).
10 In Step S1, the picture data are grouped into a plurality
of GCP_data.vbgs@Hﬁzcase where each of the GOP dat a |ﬂ;&ﬂﬁ@@m$!
plurality of "picture data, the plurality of picture data 1ncluded in
each GOP data represent successive pictures on the tine axis. As
descri bed 15 above, the nunber of pictures conposing one GOP may be
set at an arbi nunber dependi ng upon the type of the i mge, the
nunber of entr nts in the trick play reproduction and the |ike.
A group start code (e.g., "group_start_code" having 32 bits defined
in MPEGL and 20 MPER2) indicating the top of the GOP data is *og?ted at
t he begi nning of each GOP dat a. - In Step S2, the diwrded GOPs
are conpression- . . : : %g
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. coded 'so as to include at-|east the intra-coded picture 25 data (I

’p!ctu_re data). In the case where one GCP in- cludes a plurality of
pictures, the conpression rate nmay be increased by perfornm ng an
~inter-picture coding : instead of the intra-picture codi ng dependi ng
upon the necessity. To the contrary, a case where the GOP

I ncl ude no inter-coded picture data (_Plpi_cture data and B picture
data) may al so occur. The intra-picturé€ coding . and the inter-picture
coding are realized by known met hods. In the follow ng description,
t he coded GOP

P13358 . BESCRIPTION

5 _ Image information recording apparatus and image

information recording method

TECHNICAL FIELD

10 The present invention relates to an image infor-
mation recording apparatus and an image information
recording method for recording a video 'signal on a
recording medium such as an optical disk, and more
particularly relates to an image information recording

15 apparatus and an image information recording method for
performing a trick play reproduction at a constant speed
or scale factor.

BACKGROUND ART
20 '

As digital storage media have been developed, it
has become necessary to record a long-time moving picture
in such..recording media. In addition, it has also become
desirable to transmit a larger amount of moving picture

25 in - the fields of .communication, broadcasting and the
like. In order to accomplish such purposes, high effi-
ciency coding technologies have been examined. In
International Organization for Standardization (ISO),
standardization activities are now carried on with

30 respect to various methods for coding a moving picture by
MPEG (Moving Picture Experts Group) of International
Elegtro—technical Commission (IEC). An international

standard for a moving picture includes, for example,



data (not the GOP data generated in Step S1 and yet to be coded but.
the GOP data generated in Step S2) wll be sinply referred to as -"GOP.
data". 5 In Step S3, the sector addresses on the optical

di sk, at which the plurality of GOP data and the auxilia- ry data
corresponding to the respective GOP data are recorded, are

cal cul ated. ‘A sector address is calcul ated usi ng the | engtBL3IF580P
data, the length of auxiliary 10 d#& & and the sector | ength. More
specifically, a counter having an initial value of "0" and an

I ncrement of "1" is used. First, since the auxiliary data consisting
of two S'dS0IET 438d@v.ded i medi ately anterior to the GOP data,

t he count value of the counter is incremented from"0" to 15 "2". Next,
by receiving the GOP data, the count value is i ncrenented by "1"
every tine 2048 byt esAccoydinghdo an MREGgtddinig thetbioda  incor(Bf ito

Figure 2), areddiiddl-the redlitdaddy G the! NeifEXaffl 2 dS -Gl &5 eg‘t the
counter gs first, a motion compensation is performed, thereby
obtaining a‘differénce between images, and then, in order
to reduce the -redundancy in the space-axis direction, a
DCT (discrete cosine transform), a quantization and a
variable-~length coding are performed. In addition, an
10 . image unit called "GOP (group of pictures)" composed of
a plurality of pictures is provided. In each GOP, a
picture to be coded first is intra-picture coded. 1In the
following description, a "picture" is assumed to mean a
frame in a frame mode and a field in a field mode in
15 compliance with an MPEG. In this specification, a so-
called "frame rhte" (i.e., the number of pictures per
second) is set at 30. However, it is not limited there-
to. For example; in the NTSC (National Television System
Committee) standard, it is 29.97, and in the PAL (Phase
20 Alternation Line) standard, it is 25.

(a) and (B) of Figure 11 are diagrams respective-
ly showing the formats of GOPs. In general, each GOP
consists of three kinds of coded pictures: an intra-coded

25 picture (which will be simply referred to as an "I pic-
ture" ); an inter-picture forward.predictive-coded picture
(which will be simply referred to as a "P picture"); and
an inter-picture bidirectionally predictive-coded picture
(which will be simply referred to as a "B picture"). An

30 I picture is a picture for performing an intra-picture
coding without reference to other pictures; a P picture
is a picture for performing an inter-picture coding with
reference to an I picture or another P picture temporally



increnented by "2". The sector addresses of the auxilia- 20 ry data' and

the GOP data are obtained by this counting oper ati on.

In Step S4, the GOP nunbers of the GOP data generated in Step S2 are
cal cul ated. More specifically, 25 a counter having an initial value of
"1" and an i ncrenent of "1" is used. By increnenting the cgﬁgé gal ue
by "1" every tine one GOP data i,s input, the GOP nunbers c 2

obt ai ned. The input of one GOP data cah be identified by t he group
start code added in Step S2. 30 In Step S5, the picture
nunbers of the picture data included in the GOP data generated in

Step S2 are antexidxultat dbsabfe apdcif iBabigtuseerds tanpickurieegfomi ng
performing a predictive coding with reference to I
picture(s) or P picture(s) in both directions or tempo-
rally anterior and posterior to itself. The inter-

5 picture forward predictive coding and the inter-picture
bidirectional predictive coding are called generically as
an "inter-picture coding". In the example in Figure 11,
the second GOP (i.e., a GOP having a GOP number of 2) is
composed of 12 pictures, and P pictures are inserted
10 thereto every two pictures.

In decoding, an I picture can be reproduced
without reference to other pictures. A P picture is
inter-picture decoded with reference to an I picture or

15 another P picture temporally anterior to itself. Accord-
ingly, in decoding, the I picture or another P picture
temporally anterior to itself is required to have been
decoded. A B picture is coded using I picture(s) or P
picture(s) in both directions or temporally anterior and

20 posterior to itself. Accordingly, in decoding, the B
picture cannot be decoded unless the I picture(s) or the
P picture(s), which are temporally anterior or posterior
to itself and should be used for the prediction, have
been decoded. Therefore, a compression coding is per-

25 formed in the order shown in Figure 11.

The data which have been compression-coded in
this way are recorded on a recording medium in the
following manner. 'First, the intra-picture compression-

30 coded data (the I picture data) and the inter-picture
compression-coded data (the P picture data or the B
picture data) are arranged in a time sequence manner and
various kinds of codes are added thereto, thereby inte-



P13358 - 23- of the next picture (or the
"pi cturestartcode" having 32 bits defined in MPEGL and MPER2) is
detected, the pi cture nunber is counted fromthe initial value = 0 by
the increment = 1. 5 In Step S6, the tinme when each picture is
repr.o- duced in the normal reproduction is cal cul ated based on

the picture nunber thereof calculated in Step S5. In the P1335%8

exanpl e, the reproduction interval békween two 10

reproduction is 1/30 (s). There- fore, the product obtained by

mul tiplying together "1/30

10

15

20

25

30

into a plurality of sectors, each of which has a constant
capacity. An address is provided for each of the divided
sectors, and the sectors are recorded on the recording
medium. '

In the case of reproducing image information
which has been recorded on the recording medium by the
above-described method, the reprodudtion is carried on
while identifying the addresses of the respective sec-
tors. In a high-speed reproduction_in accordance with
prior art, one I picture is-reprodﬁced.once for a con-
stant number of GOP(s). In this method, the number of
the pictures composing one GOP is assumed to be constant.
In such a case; I pictureé-to be high-speed reproduced
are pictures to be reproduced at regular time intervals
in a normal reproduction. Assuming that two adjacent
pictures reproduced at a time interval Th in the high-
speed reproduction are reproduced at a time interval Tn
in the normal reproduction, the repfoduction scale
factor R can be defined by the equation: R = Tn / Th.
Therefore, in the prior art, if the number of pictures
composing one GOP is constant, then the reproduction
scale factor R also becomes constant.

Figure 12 is a chart for illustrating the repro-
duction scale factor R used for a case where an image,
including GOPs composed of a variable number of pictures,
is high-speed reproduced by prior art. - Figure 12 shows
a high-speed reproduction in which one I picture is
reproduced once for every two GOPs. In a normal repro-
duction, twd successive pictures are assumed to be
reproduced at an interval of 1/30 (s). In (A) in Fig-

pi ctures in the normal

(s)" and the "picture nunber” becones
equal to the grding themhentbhenecpatauct itherdf the @hehune i walqd ed.

%
-



15 In Step S7, a table for generating the junp addr esses
I s generated using the GOP nunbers, the picture nunbers, the
reproduction tinmes of the pictures, the sector addresses and the top
addresses of the auxiliary . data whi ch have been cal culated in Steps

S3 to S6. 20 Table 1 is a table for generating the junp addr
P13358 - -2% - Pr8sse

ure 12, an image in which one GOP includes 15 pictures is
shown. In the case of (A) in Figure 12, the time inter-
val Tn is Tn = 15 x 2/30 = 1 (s), while the time interval
Th is Th = 1/30 (s). ;Accordingly, the reproduction scale

5 factor R = 30. In other words, a normally reproducible
image has been time-axis compressed by 30.

Assuming the same intervals, in the case of (B)
in Figure 12, the reproduction scale factor R = Tn / Th
10 = (10 x 2/30) / (1/30) = 20. In the cases of (C) and
(D) in Figure 12, the reproduction scale factors R become
10 and 8,.respectively. As described above, in the case
where the number of the pictures composing one GOP is
varied, the reproduction scale factor R is also varied.

15
The prior art, however, has paid no regard to the
fact that, when the number of the pictures per GOP is

varied, the reproduction scale factor R is also varied.

20 The present invention has been developed in view
of the variation of the reproduction scale factor R in
accordance with the variation of the number of pictures
per GOP.and has an objective of providing an apparatus
and a method for recording image information without

- 25 varying the reproduction scale factor R in a trick play
reproduction. '

DISCLOSURE OF THE INVENTION

30 The image information recording apparatus of the
present invention includes: a coder for generating a
plurality of group data, each of the plurality of group
data including at least intra-coded picture data, by



Tabl e
ture
of Au
0. 000
0

37-51
5

1

G&OP  Pic- Repro- Sect or Top Type of

duction Address Address Picture ber Num Tine

X.

ber Data 5 1 0

Num

0 2- 30 0 Precedi ng 1 1 0.0333 31-33
1 2 0.0666  34-36 0 1 3 P13§5§‘200

0. 1666

10

15

20

25

30

0 1 4 0.61333 52-54 0 10
55-57 0 1 6 0. 2000 58-72

receiving and coding a plurality of picture data, each of
the plurality of picture data corresponding to a picture;
a sector address generator for generating a sector
address indicating a top sector among a plurality of
sectors on a recording medium in which auxiliary data
corresponding to .each of the plurality of group daté is
recorded; a jump address generator for outputting, as a
jump address of first group data among the plurality of
group data, a top sector address among a plurality of
sector addresses of the auxiliary data, the auxiliary
data being located immediately anterior to second group
data including second picture data to be reproduced in a
normal reproduction at a second time,later.than a first
time by a predetermined fixed timé period, the first time

-being a time when first picture data located at a top of

the first group data is reproduced in the normal repro-
duction; and a recorder for recording on the recording
medium the first group data and the auxiliary data
including the jump address corresponding to the first
group data so that the auxiliary data including the jump
address of the first group data is located adjacent to
the first group data on the recording medium.

In one embodiment, assuming that the first time
and the second time are denoted by Tl and T2, respective-
ly, and that a positive value ATi (where i = 1 to n, and
i and n are natural numbers) is used, a first equation:

n
T2 = T1 + ZATi
i=1
is satisfied, and the auxiliary data includes the n kinds
of jump addresses. corresponding to the second time

- determined by the first equation.

0

-~



1 7  0.2333 73-75 0 1 8  0.2666 76-78

0o - 1 9  0.3000 79-93 0 15 1 10  0.3333
94- 96 0 1 11  0.3666 97-99 0 2

12 0.4000 102-130 100 2 13 0.4333 131-133 100

2 14  0.4666 134-136 - 100 20 2 15  0.5000 1p73354

100 2 16 0.5333 152-1%4. 100 2 17 0.5666
155-157 100

10

15

20

25

30

In one embodiment, assuming that the first time
and the second time are denoted by Tl and T2, respective-
ly, and that a positive value ATi (where i = 1 to n, and
i and n are natural numbers) is used, a second equation:

n
T2 = Tl - ZATi
i=1
is satisfied, and the auxiliary data further includes the
n kinds of jump addresses corresponding to the second
time determined by the second equation.

In one embodiment, +the positive value ATi
monotonically increases for the natural number i.

In one embodiment, the auxiliary data including
the jump addresses is recorded on the recording medium so
that the intra-coded picture data is reproduced at a time
interval in a range from 0.4 (s) to 1.0 (s), both inclu-
sive, in the normal reproduction, the intra-coded picture
data being recorded adjacent to the plurality of sectors
in which the auxiliary data including the jump addresses
is recorded.

In one embodiment, the natural number n satisfies

1 <n< nmax (where nmax is a natural number) and

. In one embodiment, the auxiliary data including
the jump addresses includes offset data corresponding to
a difference between a third time and the second time,
the third time being a time when third picture data,
located in a top sector of the second picture data, is
reproduced in the normal reproduction.



3 18 0. 6000 160-190 158 Succeedi ng
P13358 -25 - 3 19 0.6333 191-193

158 Ca Ca Ca Ca Ca 3 29 0. 9666
257- 259 158

P13358

In one embodiment, the offset data represents an
interval between the second time and the third time.

In one embodiment, the offset data_fepresents a
5 difference between a picture number of a picture repre-
sented by the second picture data and a picture number'of

a picture represented by the third picture data.

The image information recording method of the
10 present invention includes the steps of: generating a
plurality of group data, each of the plurality of group
data including at least intra-coded picture data, by
receiving and coding a plurality of picture data, each of
the plurality of picture data corresponding to a picture;
15 generating a sector address indicating a top sector among
a plurality of sectors on a recording medium in which
auxiliary data corresponding to each of the plurality of
group data is recorded; outputting, as a jump address of
first group data among the plurality of group data, a top
20 sector address among a plurality of sector addresses of
the auxiliary data, the auxiliary data being located
immediately anterior to second group data including
second picture data to be reproduced in a normal repro-
duction at a second time later than a first time by a
25 predetermined fixed time period, the first time being a
time when first picture data located at a top of the
first group data is reproduced in the normal reproduc-
tion; and recording on the recording medium the first
group data and the auxiliary data including the jump
30 address corresponding to the first group data so that the
auxiliary data including the jump address of the first
group data is located adjacent to the first group data on

the recording medium.



3 30 1.0000 260-274 @ 158 Destination 5 3 31 1.0333
275-277 158 It is noted

that the colum of "type of -picture” is provided for Table 1 for
conveni ence of description 10 and is not necessary for generating the
junp addresses. In Table 1, the GOP data GOP1l (or gixgeoP
dat a having a GOP nunber of "1") igs _conposed of 12 picture dat a
(picture O to picture 11), for exanple. The normal 15 reproducti on of
each picture data is started at an inter- val of 1/30. (s). Auxiliary
data corresponding to two sectors are recorded

cach GO T data.  ABSSCES, £o RBSS BERGREY AONAPEAOPNY (s A, the
GOPL i 5 1 ecor dathvaideddrabdde copstiguraddines of "@p Hbotokxmddaesadat a

corresponding ta?nc;[n\go iecéféfaf‘{fy alo%o sector addresses, at which the
auxiliary data of a succeeding GOP is recorded,  is
5 recorded on the recording medium as a jump address among
the auxiliary data of a preceding GOP. As a result, the
time-axis 1linearity dufing reproduction is improved.
Moreover, in one embodiment, a parameter corresponding to
a difference between a destination picture and a succeed-
10 ing picture is recorded on the recording medium as offset
data for the auxiliary data of a preceding GOP. As a
result, precise seeking can be performed during reproduc-

tion.

15
BRIEF DESCRIPTION OF THE DRAWINGS

(R) through (D) of Figure 1 are charts illustrat-

ing an operation of high-speed reproducing the image

20 information which has been recorded in accordance with

the first example of the image information recording
apparatus and method of the present invention.

Figure 2 is a chart schematically showing the
25 data recorded on a recording medium in accordance with
the first example of the image information recording

apparatus and method of the present invention.

Figure 3 is a flow chart of the image information
30 recording method of the present invention.

Figure 4 is a flow chart illustrating a method
for obtaining jump addresses based on the table.



i nserted between the GOP data GOP1 and the GOP data GOP2. Ther ef or e,
the difference between the sector address at the end of the GOP data.
GOP1 (i.e., 99) and the sector ' address at the beginning of the GOP
data GOP2 (i.e., 102) 25 becones 3. ' In Step S8, the junp
addresses are obtai ned based on the table reproduced in Step S7.
Hereinafter, a ~ nethod for optfénlng the junp addresses Wi33%% de-
30 scribed. Herein, assum ng that“the reproduction scale
P13358
(3) and (B) of Figure 5 are charts for illustrat-
ing the jump addresses in the first example of the image
information recording apparatus and method of the present
invention.
5
Figure'GVis a chart showing a format for a jump
address JA corresponding to a plurality of reproduction
scale factors. ' '
10 Figure 7 is a block diagram in the first-example-
of the  image information recording apparatus of the
present invention. |
(A) through (D) of Figure 8 are timing charts
15 " .showing the respéctive data in Figure 7.
Figure 9 is a chart showing a format in which the
© jump addresses corresponding to a plurality of reproduc-
tion scale factors and offset data corresponding to the
20 respective jump addresses are recorded.
Figure 10 is a block diagram of ‘a reproducing
apparatus for an optical disk on which image information
has been recorded by the image information recording
25 apparatus and method of the present invention.
- (A) and (B) of Figure 11 are chafts showing the
formats of respective GOPs.
30 (A) through (D) of Figure 12 are charts for

illustrating the reproduction scale factor used for a
case where an image, - including GOPs composed of a vari-

able number of pictures, is high-speed reproduced in



- 26 - f actor Ris 30 and the preéeding picture is a picture

havi.ng a picture nunber of "0" (the reproduction tine t hereof =
0.0000 (s)), the reproduction tinme of the destination picture
{hereinafter, sinply referred to as 5 a "destination picture tine")
beconmes 1.0000 (s) in the normal reproduction. A succeedi 'iﬂa%“s%t ure
Is the top picture of a GOP in_wych the destination picturéTs

i ncluded (i.e., a succeeding GOP), no matter whether or not the
destination picture is the top picture of the 10 GOP.

Figure 4 is a flow chart illustrating a method for obtaining the junp

addr esses fromacserdamce wWidiheithe prior gmter | description will be made
with reference to Fig- 15 cure 4 and Table 1

BEST MODE FOR CARRYING OUT THE INVENTION

Hereinafter, the examples of the present inven-
tion will be described with reference to the accompanying
drawings. It is noted that the same reference numeral
denotes the same component. In addition, a term "picture

10 data", for example, refers to "data representing a

picture" for simplicity. The same is true of terms such
as "GOP data".

(Example 1)

15 In the following examples, a GOP defined in
compliance with the MPEG2 standard (or the above-men-
tioned international standard ISQO/IEC 13818) will be used
as the GOP. In this specification, a "picture" is
assumed to mean a frame when the MPEG2 for a frame mode

20 is used and to mean a field when that for a field mode is
used. In other words, the present invention is applica-
ble to both of the case where a frame is used as a

picture and a case where a field is used as a picture.

25 In this specification, two successive pictures
are assumed to be reproduced at an interval of 1/30 (s)

(or a picture rate is assumed to be 30) in the normal
reproduction. However, the picture rate is not limited

to this wvalue, but may be 29.97 or 25, for example. In

30 the high-speed reproduction, the interval between pic-
- tures to be reproduced is equal to that of the normal
reproduction, i.e., 1/30 (s). However, in the high-speed
reproduction, all the pictures are not reproduced but



In Step S81, a picture nunber is given for the precedi ng picture.
Herein, the picture O included in GOP1 is assuned to be the preceding
pi cture. 20 In Step S82, the reproduction tine of the preced-
ing picture is obtained using the table. Herein, "a precedi ng
picture time = 0.0000 (s)" is obtained by reference to the colum
of the reproduction tine of the 25 pi cture O. P133p tep
S83, the interval between the preced?ﬁ picture time and the
destination picture time is given . based on the reproduction scale
factor R Herein, the 30 reproduction scale factor Ris assuned to be
30. There- some piigrtaires bge skippetl bnotecepxrddugedledifur example,ti nme

N e et APLA RSO aGald NBabE0EORCE0 then,  del (P V2

bet ween pictures e repro uctlon sca
first picture is reproduced, the second to the thirtieth

pictures are not reproduced and the thirty-first picture

5 is reproduced. The interval between the tiﬁe when the
first picture is reproduced and the time when the thirty-
first picture is reproduced is equal to the interval in
the normal reproduction, i.e., 1/30 (s).

10 Hereinafter, the former picture of two adjacent
pictures reproduced in the high-speed reproduction will
be called a "preceding picture", while the picture to be
reproduced immediately after the preceding picture is
reproduced will be called a "succeeding picture". Also,

15 ‘the respective times when a preceding picture and a
succeeding picture are reproduced in the normal reproduc-
tion will be called a "preceding picture time" and a
"succeeding picture time", respectively. In the above-
described example where the reproduction scale factor R

20 is 30, the first picture is a preceding picture and the
thirty-first picture is a succeeding picture. Also, if
the reproduction scale factor R is 30, the interval
between a preceding picture time and a succeeding picture
time is 1 (s). That is to say, since the picture to be

25 reproduced at an interval of 1 (s) in the normal repro-
duction is reproduced at an interval of 1/30 (s), the
reproduction scale factor R becomes 30.

In the present invention, for the sake of sim-

30 plicity, time required for a jump operation (specifical-
ly, the movement of an optical pickup on an optical disk,
tracking and the like) which occurs between the reproduc-

tion of a preceding picture and the reproduction of a
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nation picture is calculated. (The destination picture 5 time) = (the
-preceding picture tine) + (the interval
picture tinme and the destination
1. 0000 (s).

t he

10

15

20

25

30

- 27 - factor R) = (1/30) x 30

In Step S84, the reproduction time of the desti-

bet ween the preceding
picture ting) = 0.0000 + 159

8—
In Step S85,3 a picture nunber is obtained for

succeeding picture in the high-speed reproduction is
assumed to be zero.

The high—spéed reproduction includes a forward
high-speed reproduction and a backward high-speed repro-
duction. A forwérd high-speed reproduction refers to a
high-speed reproduction in which a succeeding picture
time is later than a preceding picture time. On the
other hand, a backward high-speed reproduction refers to
a high-speed reproduction in which a succeeding picture
time is earlier than a preceding picture time.

Figure 1 is a chart illustrating an operation of
high-speed reproducing the image information which has
been recorded in accordance with the first example of the
image information recording apparatus and method of the
present invention. In this case, a state where the
reproduction scale factor R is a constant value of 30 is
assumed to be ideal. 1In other words, it is assumed to be
ideal to set the interval between a preceding picture
time and a succeeding picture time at 1 (s). In (A)
through (D) in Figure 1, the numbers sequentially as-
signed from the top (or sequentially from left to right
on the time axis) indicate the positions of respective
pictures in a GOP. The number of the pictureé included
in one GOP (group of pictures) (hereinafter, the number
will be simply referred to as a. “"picture number of GOP")
is 15, 10, 5 or 4. In addition, a picture 1 to be
normally reproduced at a time t = 0 (s) is assumed to be
a preceding picture. In (A) through (D) in Figure 1, the
pictures in +the periods indicated by the solid-line
arrows are reproduced but the pictures in the periods

indicated by the broken-line arrows are not reproduced.

1



10 destination picture using the destination picture tine

(1. 0000

(s)). The picture nunber may be obtai ned by sequentially scanning
the col umm of the reproduction tine fromthe picture nunber 0 so as
to find a picture nunber of which the reproduction tine becones equal

to or larger 15 than the destination picture tinme of 1.0000

first time in Table 1. In the exanpl g shown in Table 1,
pi cture nunber is "30".

blpesd (¢

in Step S86, a GOP nunber is

obtained for the 20 succeeding GOP (or the GOP in which the destination

picture or the picture 30 is included). Referring to the

col um of

the GOP nunbeFosf thee ghkeuref3Gimmedddy, it menirgsumed othatt othe 3.
25 b@c@ﬁf@s)SSE_’n&iQf‘a%@ceﬁ | NGHY CUYFSKERL1IAE | Mrrow aPbCture

of the succeedin

I's obtalned. The succeed- I ng picture may be

GOP
obt ai ned by séﬂﬁgﬁﬂFénﬁ9u§éanﬁ’ﬂg’R% after &|prAcefinge PAgTUREHRAST rom

the GOP nunbepedn! PepPBlificdd. In this specification, the description

5

10

15

20

25

30

will be made while assuming the top picture of a GOP on
the time axis to be an I picture before a coding, for the
sake of simplicity. However, the top picture of a GOP on
the time axis is not limited thereto, but may also be a
B picture or a P picture. Furthermore, a GOP may be

composed of I pictures and P pictures without any B

pictures, or may be composed of I pictures only.

In any of the cases (A) to (C) in Figure 1, the
interval between a preceding picture time and a succeed-

~ing picture time is 1.0 (s) and the reproduction scale
ifactor R is 30.

In the case (D) in Figure 1, in order to set the
interval between the preceding picture time and the
succeeding picture time at i (s), when the preceding
picture is located at the time t = 0, the succeeding
picture should be a pictufe 3 of GOPB. However, it is
required to start the reproduction with the top picture
of a GOP which is an intra-~coded picture. Therefore, in
the first example, in such a case, it is assumed that the
picture 1 of GOP8 is reproduced instead of the picture 3
of GOP8 immediately after the preceding picture or the
picturell—of GOP1 has been reproduced. A picture which
should be a succeeding picture for realizing a constant
reproduction scale factor R (e.g., the picture 3 of GOPS8
in the above-described example) will be called a "desti-
nation picture". On the other hand, a picture actually
reproduced as the succeeding picture (e.g., the picture 1

%



S0 as to find a picture nunber of which the GOP nunber 30 becones equal

to the GOP nunber 3 for the first tinme.:.In t he exanpl e shown in Table
1, such a picture nunber is . : 18. '

P13358 - 28 - _ In Step S88, the
top address is obtained for the auxiliary data corresponding._to the
succeeding GOP in whi ch the succeeding picture is includedpg9358
reference to Tabl e 1. Referrrhd%fd'the colum of "top address of

of GOP8 in the above-described example) will be called a
"succeeding picture". In the cases (A) to (C) in Fig-
ure 1, the destination pictures accord with the succeed-
ing pictures. In the case (D) in Figure 1, the destina-
5 tion picture (the picture 3 of GOP8) is different from
the succeeding picture (the picture 1 of GOP8), the
interval between the preceding picture and the succeeding

picture is 28/30 (s) and the reproduction scale factor R
is 28.

10

To sum up the foregoing description, a succeeding
picture may be represented as the top picture of a GOP
including a destination picture in reproducing the image
information recorded according to the present invention.

15 Hereinafter, respective GOPs including a preceding
picture and a succeeding picture will be called a "“pre-
ceding GOP" and a "succeeding GOP", respectively. A
destination picture is also included in a succeeding GOP.

20 A "top picture of a GOP" to which a plurality of
pictures belong refers to a picture represented by the
picture data to be decoded first in the normal repro-
duction. among the picture data recorded as GOP data.
According to the MPEGl and the MPEG2 to which the present

25 invention is applied, the top picture of GOP data is I
picture data on an optical disk. In this specification,

the preceding picture is a top picture of a GOP (i.e., an
I picture).

30 If the image information recorded by the appara-
tus and the method of the invention is reproduced, even
if a high-speed reproduction is performed, the interval

between a preceding picture time and a succeeding picture
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5 auxiliary data" on the row of the picture 18 or the succeedi ng
picture in Table 1, the top address- of the auxiliary data

corresponding to the succeeding GOP is found to be 158. This val ue of
158 is recorded at the sector address 0 as the junp address of the N
picture 0 or 10 the precedi ng picture, when the reproduct] scal e
factor Ris 30 (i.e., the interval bggmeen t he preceding %i e tine
and the destination picture tine is 0000 (s)). This sector address

O is the sector address at which the junp address of the auxiliary

data correspond- 15 -ing to the data of GOP1 or the preceding GOP is
recor ded. time becomes subgfantially regubaer(édeto ibhei repredscep S9,

formatting i sipy fsudmig Eaci:Bi‘t Rt mcw@é 'éifk)éi?éi{@s.ally cbAstHALHI ghe | unp |
address generated in Siﬁg and the data corresponding thereto |
r |

are adj acent ShOW@HR of Adr to (D)cﬁPtﬁéQP§§oid|N@Lﬁ&ﬁtﬁﬁetﬁ§¥@§yart
out putting “é@:a‘il@il% {dH&wn in ngmlaér@zi aSAaJéfﬁyrdhﬂatdetﬂ ihé@@mto

Referripg to ure descri be d specifically. The

Wi |
Flnp. adAr ess B REPSEEYOG, Lhch M1 ORTRPEHE ARHTRAT PR Fherl The number

of the pictures included in one GOP is variable can be
eliminated by utilizing the apparatus and/or the method
of the present invention (or by setting the reproduction
scale factor R to be substantially constant). In this
10 specification, the degree to which the reproduction scale
factor R is constant in the high-speed reproduction will
be called a "time-axis linearity". For example, the
time-axis linearity can be regarded as being completely
maintained in (A) to (C) in Figure 1.
15
Figure 2 is a chart schematically showing the
data recorded on a recording medium in accordance with
the first example and the second example to be described
later of the image information recording apparatus and
20. recording method of the present invention. In the
following examples, a DVD (digital versatile disk), one
of optical disks, is used as a medium on which the image
data is - recorded. The data has been recorded on the
tracks spirally formed on an optical disk. By making a
25 motor rotate the optical disk, an optical head for
reading out the recorded data moves relative to the !
tracks. In Figure 2, the optical head moves from left to |
right in fhe normal reproduction. It is noted that the
rotation of the disk is controlled by CLV (constant
30 linear velocity), and the linear velocity is about 4 m/s.

As shown. in Figure 2, GOP data (denoted by GOP1l
and GOP2) and auxiliary data (denoted by AUX1l and AUX2)



25 Step S9 is placed in the data area DA of the sector O (JA1),

for exanple. In this specification, the "auxilia- ry data" refers to
the data recorded in the sectors other than the sectors in which the
GOP data is included (e.g., the sectors 2 to 14 and 17 in Figure 2),
that is to.say, 30 the data recorded in the sectors (e.g., thgspgd®rs 0
and 1 in Figure 2) adjacent to_agysl anterior to the sectors in

which the GOP data is recorded. In the sanme way as the GOP data, the
junp address included in the auxiliary data '

P13358 - 29-

are recorded on a sector basis. The sectors are obtained

by partitioning a part of the tracks on the optical disk,

. and a lead-in area, a file management information area

and a data area are disposed in this order from the inner

5 peripheral .side 4o the outer peripheral side on the
optical disk. The GOP data and the auxiliary data to be
described in detail later are recorded in the data area.

The numbers assigned to the respective sectors

10 are called "sector addresses" (denoted by SA in Figure 2)
and are integers represented by the data of 4 bytes. A
sector address SA is included in a sub-code (denoted by

SC in Figure 2) having a data length of 16 bytes. In the

area of 16 bytes of the sub-code other than the area of

15' 4 bytes of the sector address SA, necessary information
for controlling a disk, an error correction code for the
sub-code and,the like are recorded. The - sub-code SC (16
bytes) and the data area DA (2048 bytes) are recorded in

each sector. As shown in Figure 2, the sub-code SC is

20 recorded on the recording medium so as to be located
immediately anterior to the region where the data area DA

has been recorded. The "anterior" direction indicated by
"immediately anterior", "precedence" and the like in this
specification refers to a direction in which reading of

25 data is temporally precedent in the normal reproduction
(i.e., the optical head reaches the data in precedence).

For example, when data A is "anterior" to data B, data A

is read out before data B is read out from the optical

disk in the normal reproduction mode.
30

Both the GOP data and the auxiliary data corre-
sponding thereto are recorded in the region for the data

area DA in each sector. When the data consisting of the



Is also recorded in the data area DA (2048 bytes) in a sector.

The auxiliary data is disposed so as to be 5 adj acent to the top of each
GOP data. Therefore, in the colum of "top address of auxiliary
data" in Table 1, the top sector addresses of the sectors, in which

t he auxil - lary data corresponding to the respective GOP_data is
recorded, are shown. 10 ' _ iﬁ Step S10, -the recordin51§§§§ stream
gener at ed in Step S9 is subjeé& d to various kinds of processing

such as the addition of an error correction signal, and a digital
nodul ati on, thereby generating a recording 15 signal. As an error

correction nEdRogCdanSRS-Fl (kbed-data args Bonipr RAch Sed¢dprmeabed is
gg: gzgg- AS agtiRE ¥y arecorded! bANtAB! P@dordingi AB&1 LA, ShY!BER (LfrbAtion is
- correction code) is added to the data having 2064 bytes
(i.e., 16 bytes of the sub-code and 2048 bytes of the
5 data area DA) per sector, and then the data is recorded.
Figure 2 shows a detailed format for the sectors 0 to 2
only. However, all of the GOP data and the auxiliary
data are recorded as the data area DA. It is assumed
that a sector address begins with zero for convenience of
10 description.

The GOP data GOPl shown in Figure 2 includes
intra-coded picture data (I picture data) and inter-coded
picture data (P picture data and/or B picture data). The

15 I. picture data of the GOP data GOPl is included in the
:sectors 2 to 4 shown in Figure 2. In GOPl, the P picture
-data P1 to P4 and the B picture data Bl to B8 are includ-
ed in the sectors 4 to 14. A boundary between adjacent
picture data is not always aligned with the boundary

20 between the sectors. In the region of the sector 14 in
which the P picture data P4 is not recorded is filled
with so-called stuffing bytes S. As a result, the end of
the GOP data GOPl is aligned with the end of the sector
(sector 14 in Figure 2). The end of GOP data is always

25 aligned with the end of a sector. At the top of GOP
data, I picture data is recorded.

The auxiliary data AUX is recorded in the two

sectors (elg., sectors 0 and 1 in Figure 2) immediately

30 "anterior to the GOP data on the optical disk. ' The
auxiliary data AUX is data other than the picture data (I
picture data, P: picture data and B picture data) and
includes at least a jump address JA, but may also include



_In Step S11, by supplying the recording signal 20

obtained in Step S10

to an optical wite head, the recording data streamis witten onto
the tracks on the optical di sk. ~In the foregoing
-description, all the steps are 25 sequentially processed. However, the
processing i s not limted to such a manner. For exanpl e, S$f§§5§M and
S5 may be processed in parallgllglg_addition, t he order of t he
respective steps is not limted to that shown. For exanpl e, the
processing order of Steps S3 to S5is 30 I nt er changeabl e.

Figure 5 is a diagramfor illustrating the junp addresses in the

first exanpl e @thenhcyprsof fasaexcept for the picture data. In this

10

15

20

25

30

specification, description will be made while assuming
the auxiliary data AUX to include the jump address (e.g.,
sector 0 in Figure 2) and video blanking information VBI
(e.g., sector 1 in Figure 2). However, it does not mean
that the auxiliary data not including the video blanking
information VBI is excluded from the applications of the
pre.ent invention. In addition, the auxiliary data AUX
may also be recorded either in one sector or in three or
more sectors. The video blanking information VBI is a
signal output during a vertical retrace interval of a
video signal and includes a signal for a closed caption,

a signal for a copy generation management, and the like.

The jump address JA recorded in the sector 0
indicates a top sector address of the auxiliary data AUX
which is located immediately anterior to the succeeding

GOP data. For example, when the succeeding picture is an

"I picture to be recorded from the sector 17 on, the

succeeding GOP is GOP2, and the jump address JA of the
preceding picture is "15".

As described above, plural sets of the coded
image data and the associated data thereof (i.e., the
jump address JA and the video blanking information VBI),
each set consisting of GOP data and auxiliary data which
is located immediately anterior to the GOP data and
corresponds to the GOP data, are recorded on the tracks.
In other words, sectors in which the GOP data has been
recorded and the sectors on which the auxiliary data
corresponding to the GOP data has been recorded are
adjacent to each other in precedence to the GOP data.

Although, in an actual recording medium, a sub-code is



P13358 -30 - recordi ng apparatus and

nmet hod of the present invention. It is assuned that the hi gh-speed
reproduction is per- formed using the table shown in Table 1 both in

(A and (B) in Figure 5. 5 In (A) of Figure 5, the data . -
to be recorded on the sectors on the optical disk are schematically
shown. The GOP data GOP1 includes the intra-coded picturé

|1 and the inter-coded picture data 17 The inter-coded 10 pi cture

data PBl1l includes the P picture data and/or the B picture data. That

Is to say, the inter-coded picture data PBl1 corresponds to "Bl1l, B2,

P1, B3, B4, RdcatedPibetween the GOP data and the auxiliary data
corresponding thereto, such positional relationship is
also referred to as being "adjacent" in this specifica-
tion. Other data are sometimes added to the jump address

5 JA and the video blanking information VBI but each of
these dafa is ‘recorded within a single sector. In
addition, the beginning and the end of each GOP data can
be aligned with the corresponding boundaries of the
sectors. It is noted that Figure 2 schematically shows

10 a structure in which the data are recorded in the respec-
tive sectors and that the length of the data is wvariable
depending upon the original image and the coding method.

GOPl shown in Figure 2 is composed of I pictures,

T 15 P pictures and B pictures. However, it is not limited

thereto, but the GOP may also be composed of I pictures

and P pictures or I pictures only. That is to say, GOP

data includes at least intra-coded picture data (or the

I picture data). In addition, the number of the pictures

20 composing the  GOP may be appropriately increased or

decreased. For example, if totaliy different pictures

appear picture by picture, then adverse effects caused by

the prediction error due to the inter-picture coding can

be prevented by comﬁosing the GOP of I pictures only. On

25 the other hand, in the case of increasing the entry

points used for the jump operation during reproduction,

it is only necessary to compose the GOP of a smaller
number of pictures.

30 Figure 3 is a.flow chart of the image information
- recording method of the present invention. Hereinafter,
the image information recording method of the present

invention will be described with reference to Figure 3.



S" shown in Figure 2. However, the GOP data is not limted thereto,

but may be conposed of intra-coded 15 - “picture data only w thout any

i nter-coded picture data. ' The auxiliary data AUX1, | ocated
tmredi at el y anterior to the GOP data GOP1, includes a junp ad-
dress JAl1 and video bl anking information VBI1. The junp 20 adgyyess gl Al
is located at the sector address 0 whigh is anterior to the top
sector of the GOP data GOP1 by two sectors. The auxiliary data AUX1
corresponds to the GOP “data @0OP1. The auxiliary data AUX1 indicates
the top sector address of the auxﬂiéig'data C rnezpondin% to the 25
GOP data in whfcROPRENIESTMAL: fOR Pitt4RR ANp: SAMIvdqg with NIJC or

More specificaldar i ude@l pictairforhdt 6 49Ppinput vpdedusegahl GOPThies
and the T epr odddirin Eeapa” Sigask S480 Soyverfediiatd oo lralkin FE o
necessary to picture data, each of which represents a picture. The
5 format of these picture data is defined so as to comply
with the Recommendation BT.601 (originally with the Rec.
601 of CCIR) of ITU-R (International Telecommunication
Union Radiocommunication Sector).

10 In Step S1, the picture data are grouped into a
plurality of GOP data. In the case where each of the GOP
data includes a plurality of picture data, the plurality
of picture data included in each GOP data represent
successive pictures on the time axis. As described

15 above, the number of pictures composing one GOP may be
set at an arbitrary number depending upon the type of the
image, the number of entry points in the +trick play
reproduction and the like. A group start code (e.g.,
"group_start_code" having 32 bits defined in MPEGl1l and

20 MPEG2) indicating the top of the GOP data is located at
the beginning of each GOP data.

In Step S2, the divided GOPs are compression-

coded so as to include at leasf the intra-coded picture

25 data (I picture data). In the case where one GOP in-
cludes a plurality of pictures, the compression rate may

be increased by performing an inter-picture coding
instead of the intra-picture coding depending upon the
necessity. To the contrary, a case where the GOP data

30 include no inter-coded picture data (P picture data and
B picture data) may also occur. The intra-picture coding

and the inter-picture coding are realized by known
methods. In the following description, the coded GOP



reproduce a picture to be reproduced in the nornmal reproduction 1 (s)
| ater than the tinme when the picture O . B
P13358 - 31- or the preceding picture is
reproduced. That is to say, a picture reproduced in the nornal s
reproduction at the destination picture time t2 which is 1 (s) later
than the preceding picture tinme,t1l is the destination plcﬁﬂﬁ§5ﬁi
Herein, the destination picture is"th Picture 30. The succeedi ng
picture is the top picture of GOP3 in which

data (not the GOP data generated in Step S1 and yet to be

coded but the GOP data generated in Step S2) will be

simply referred to as "GOP data".

5 -~ In Step 83, the sector addresses on the optical
disk, at which the'plurality of GOP data and the auxilia-
ry data cérrespbnding to the respective GOP data are
recorded, are calculated. A sector address is calculated
using the length of GOP data, the length of auxiliary

10 data and the sector length. More specifically, a counter
having an initial value of "0" and an increment of "1" is
used. First, since the auxiliary data conSisting of two
sectors is recorded immediately anterior to the GOP data,
the count value of the counter is.incremented from "0O" to

15 "2". Next, by receiving the GOP data, the count value is

- incremented by "1" every time 2048 bytes, i.e., the
length of the data area (DA in Figure.2), are input.
When the top of the GOP data is detected, the counter is
incremented by "2". The sector addresses of the auxilia-

20  ry data’ and the GOP data are obtained by this counting

operation.

In Step S4, the | GOP numbers of the GOP data
generated in Step S2 are calculated. More specifically,
25 a countef having an initial value of "1" and an increment
of "1" is used. By incrementing the count value by "1"
every time one GOP data is input, the GOP numbers can be
obtained. The input of one GOP data can be identified by

the group start code added in Step S2.

30

In Step S5, the picture numbers of the picture
- data included in the GOP data generated in Step S2 are
calculated. - More specifically, every time the beginning



the destination picture 30 is included, i.e., the pic- ture 18.

Therefore, in the high-speed reproduction in whi ch the reproduction
scale factor R = 30, the pic- 10 ture 18 or the succeeding picture is
Teproduced in succession with the picture 0 or the preceding

pi cture. The picture 18 or the succeeding picture is reprogﬁgggngt
atinme t3 in the normal reproduction. The junp ad Al
corresponding to the GOP dat a Gf%i |nd|cates the top sector address
of the auxil - iary data corresponding to the GCP data in which the
destination picture is included. As shown in (A Figure 5, 158

or the top secdr PeEE BigtHre, (9T i the ﬁﬁlctuH%L§t¢£RBC@€¢rebﬂ@nagng to

GOP3 or the sucaaeemw &ePihed 1n Mpgcmrm iMPEER) | 4&P &é@lé@éédJAlzhe
correspondi ng tQ % &. | deal Ty, the
reproduct i on sﬁBﬁﬁ3r8e35ﬂ5%ﬁu}§rQﬂH5ﬁ9 frop Hretinitiplovalne GeSt bwati on

pi cture. Howewhe, increment = 1.
5

In Step S6, the time when each picture is repro-
duced in the normal reproduction is calculated based on
the picture number thereof calculated in Step S5. In the

. first example, the reproduction interval between two

10 pictures in the normal reproduction is 1/30 (s). There-
fore, the product obtained by multiplying together "1/30
(s)" and the "picture number" becomes equal to the time
when the reproduction of the picture is started.

15 In Step 87, a table for generéting the jump
| addresses is generated using the GOP numbers, the picture
numbers, the reproduction times of the pictures, the
sector addresses and the top addresses of the auxiliary
data which have been calculated in Steps S3 to S6.

20 Table 1 is a table for generating the jump addresses.



the first exanple, the picture 18 or the succeedi ng
reproduced by readi ng out the data of GOP3 or

the top thereof. As a result, it
sinmplify hardware and 30
reproduction of the

I n an actual reproducing

picture is
the succeeding GOP from
i s possible to advant ageously
software for realizing the high-speed

first exanple. It is gféggsthat,

P13358 - 24 -
Table 1
Repro- Sector Top Type of
duction | Address Ad'd'ress. Picture
Time of Aux. '
Data
5 0.0000 | 2-30 0 Preceding
“ 1 1 0.0333 31—33 0
1 2 0.0666 34—36 0 1
I 1 3 | o.1000 | 37-51 0
1 4 0.1333 52— 54 ) - %I
10 “ 1 5 0.1666 | 55—57 0
| -" 1 l6 0.2000 58—72 0 “
| 7 | ©0.2333 | 73-75 0
“ 1 8 0.2666 76—178 0
1 9 0.3000 79—93 ]
15 “ 1 10 | 0.3333 | 94-96 0
“ 1 - 11 0.3666 97—99 0
2 12 0.4000 | 102—130 100
“ 2 13 0.4333 | 131—133 100
2 14 0.4666 | 134—136 100
20 2 15 0.5000 | 137—151 100 “
2 16 0.5333.] 152—154 100 '
2 17 0.5666 | 155—157 100
“ 3 18 0.6000 | 160—190 158 Succeeding



-apparatus, it is inpossible to predict when a high-speed reproduction
command is given by a user to a reproducing apparatus. Therefore, a
hi gh- speed reproducti on nay be i nstructed by a-‘user when the picture
"3 shown in (B) in5 Figure 5 is being reproduced, for exanple. However,
I n the first and the second exanples, the preceding picturgasg S
assuned to be nothing but the top pLcggre of a preced- I ng é%i’?e.g

a picture 0, 12 or 18 shown in (B) in Figure 5). Therefore, the
preceding picture tine is set 10 at the time tl when the top picture of
a preceding S npr mat 1y T Eproduced. FT—thejcase of
maki ng vari ablffle tde |reptoduchi g833 | 191scphg |facipg R [for a hi gh-spged
reproduction, Tt 15 mecessary toTeconft—the T

correspondingfto, t he| respectiye reprodyction scaj.e factors R

For
exam p| e 1rjor-tret o—reattz¢—the Feptottet+o6t S-E-fe—Fae tors

R=[err]15, %0, 45 angzgoo,oLbskg hqﬁﬁ§5§gg to ;58 f ecord ei ght Hinds of
j unp addresse a—e -

3 30 1.0000 § 260—274 158 Destination

5 3 | 31| 1.0333 |275-277| 158 | ||

It is noted that the column of "type of picture"
is provided for Table 1 for convenience of description

10 and is not necessary for generating the jump addresses.

In Table 1, the GOP data GOPl (or the GOP data
having a GOP nﬁmber of "1") is composed of 12 picture
data (picture 0 to picture 11), for example. The normal

15 reproduction of each picture data is started at an inter-
val of 1/30. (s). Auxiliary data corresponding to two
sectors are recorded immediately anterior to each GOP
data. Accordingly, the sectors in which the GOP data
GOPl is recorded start from the sector address of "2".

20 Auxiliary data corresponding to two sectors are also
inserted between the GOP data GOPl and the GOP data GOP2.
Therefore, the difference between the sector address at
the end of the GOP data GOPl (i.e., 99) and the sector

address at the beginning of the GOP data GOP2 (i.e., 102)
25 becomes 3.

In Step S8, the jump addresses are obtained based

on the table reprodﬁced in Step 87. Hereinafter, a
method for obtaining the jump addresses will be de-

30 scribed. Herein, assuming that the reproduction scale



20 the signs "+" and "-" of the reproduction scale factors R

I ndicate a forward direction and a backward direction, respectively..
Figure 6 is a chart showing a format for the 25 sector including junp
addresses JA corresponding to a plurality of reproduction scale

factors R The sub- code SC, the junp addresses JA and tra
data ED shown in Figure 6 corr ond to the sector 0 (JAl;;igﬁ

in Figure 2, for exanple. The junp addresses JA and the 30 extra data ED
shown in Figure 6 are recorded in the data area DA (2048 bytes) shown
in Figure 2. The junp ad- - ‘dresses JA used in the first exanple

i ncl ude addrefsetor R ism\@soang\wtde mmemedingpisturepds A\RiStUreD?,

FWDL. 5, having a picture number of "0" (the reproduction time
thereof = 0.0000 (s)), the reproduction time of the
destinatioh picture (hereinafter, simply referred to as

5 a "destination picture time") becomes 1.0000 (s) in the
normal reproduction. A succeeding picture is the top
picture of a GOP in which the destilnation picture is
included (i.e., a succeeding GOP), no matter whether or
not the destination picture is the top picture of the

10 GOP.

Figure 4 is a flow chart illustrating a method
for obtaining the jump addresses from the table. Herein-
: after, description will be made with reference to Fig-
15 .ure 4 and Table 1.

In Step S81, a picture number is given for the
preceding picture. Herein, the picture 0 included in
GOPl is assumed to be the preceding picture.
20 |
In Step S82, the reproduction time of the preced-
: ing picture is obtained using the table. Herein, "a
5 preceding picture time = 0.0000 (s)" is obtained by
| reference to the column of the reproduction time of the
25 picture 0.

In Step S83, the interval between the preceding
picture time and the destination picturé time is given.
based on the reproduction scale factor R. Herein, the

30 reproduction scale factor R is assumed to be 30. There-

fore, (the interval between the preceding picture time
and the destination picture time) = (the reproduction

time interval between pictures) x (the reproduction scale



.P13358 - 33- FWD1, ... BWD7.5, BWD1O,
BWD30, and BWD60O (each of which has 4 bytes) and extra data ED (1968
bytes) in this order fromthe top thereof. In these addresses, the
-r-ef erence sign "FWD' indicates a forward hi gh-speed reproduction
while the reference sign "BW' indicates a backward hi gh- ?ggsg
reproducti on. The nuneral followng,,"FW' or "BWD'i nd 8 ¢
i nterval between the preceding picture time and the destination
picture tine. For exanpl e, "FWD10" in Figure 6 indicates the top
sector address of 10 the auxiliary data corresponding to the GOP

i ncl udi ng t he faCtordBétFnéiV@ﬁ)pﬂcﬁére fo(Bé-normal |y reproduced 10
seconds | ater than the preceding picture tine in the forward

hi gh- speed reproduction. In addition, various kinds of data, such as
a time when the reprodf®t $E8PoF8Eheth@pregroduction time of the desti-

nation picture is calculated. (The destination picture

5
he

5 time) = (the preceding picture time) + (the interval
between the preceding picture time and the destination
picture time) = 0.0000 + 1.0000 = 1.0000 (s).

In Step 885, a picture number is obtained for the
10 destination picture using the destination picture time
(1.0000 (s)). The picture number may be obtained by
sequentially scanning the column of the reproduction time
from the picture number 0 so as to find a picture number
of which the reproduction time becomes equal to or larger
15 than the destination picture time of 1.0000 (s) for the
first time in Table 1. In the example shown in Table 1,

such a picture number is "30".

In Step 886, a GOP number is obtained for the

20 succeeding GOP (or the GOP in which the destination

picture or the picture 30 is included). Referring to the

column of the GOP number of the 'picture 30, the GOP
number is found to be 3.

25 In Step 887, the succeeding picture (or the top
picture of the succeeding GOP) is obtained. The succeed-
ing picture may'belobtained by sequentially scanning the
column of the GOP number from the GOP number 1 in Table 1.
so as to find a picture number of which the GOP number

30 becomes equal to the GOP number 3 for the first time. In

the example shown in Table 1, such a picture number is
180



15 started and a sector address at which audio data corre-

sponding to the GOP data is recorded, may be recorded as the extra
data ED. Assum ng that a tinme when a preceding picture is
20 normal Iy reproduced is denoted by Tl and a tinme when a

destination picture is nornally reproduced i s denoted by gﬁ ggg t hat
a p05|t|ve val ue ATi (where i =1 1to 23 and i and n are naltr
nunbers) is used, the time T2 in the case shown in F|gure 6 can be
represented as: 25 n T2 Ti ATi

I =1 where "[err]" indicates a summation for i =1 ton, and 1 [err]
n [err] nmax (where nERSteD S88: (vhe temtRIdress, i phtaimedofor thex =

10, [err] Tl tQukfifddy @alad éoﬁ)re dhP T80~ the §t§éeeed1n 662 ‘1r?0 and
g

[err]T10 = 30. That Ts to sa he case hown 1 n ure 6, ATi
nDnotonlcaIIyWhhgheEB%ssﬁQ@e% 9 Plct%@@|%ﬁﬂkﬁ¢1Udﬁﬂﬁb¥HE¢ﬁ§r¢%ﬂ%fﬁ% t he

sane or incre@sgde 1. Referring to the column of "top address of
5 auxiliary data" on the row of the picture 18 or the .

succeeding picture in Table 1, the top address of the
auxiliary data corresponding to the succeeding GOP is

found to be 158. This value of 158 is recorded at the
sector address 0 as the jump address of the picture 0 or

10 the precedihg picture, when the reproduction scale
factor R is 30 (i.e., the interval between the preceding
picture time and the destination picture time is 1.0000

(s)). This sector address 0 is the sector address at

which the jump address of the auxiliary data correspond-

15 -ing to the data of GOP1l or the preceding GOP is recorded.

Figure 3 will be referred to again. In Step 89,
formatting is performed so that the auxiliary data
including the jump address generated in Step S8 and the

20 ° GOP data corresponding thereto are adjacent to each other
on the recording medium, thereby outputting the data thus
obtained as a recording data stream. Referring to
Figure 2 again, it will be described specifically. The
jump address generated by performing the formatting in

25 Step S9 is placed in the data area DA of the sector 0
-(JAl), for example. In this specification, the "auxilia-
ry data" refers to the data recorded in the sectors other
than the sectors in which the GOP ‘data is included (e.g.,
the sectors 2 to 14 and 17 in Figure 2), that is to say,

30 the data recorded in the sectors (e.g., the sectors 0 and
1 in Figure 2) adjacent to and anterior to the sectors in
which the GOP data is recorded. In the same way as the
GOP data, the jump address included in the auxiliary data '



-P13358 - 34 - when the vari abl e

I ncr eases. As a result, it is possi bl e to advantageously realize
reproduction scale - factors R over a wide range while saving the region
‘in whi ch the junp address is recorded. 5 o I'n general, the
precision with respect to a high- speed reproduction is regféégg to
be high at the tinme of a | ow spged. However, the higher the speed
becones, the | ess the precision is required. Accordingly, in the case

is also recorded in the data area DA (2048 bytes) in a
sector.

The auxiliary data is disposed so as to be

5 adjacent to the top of each GOP data. Therefore, in the
column of "top address of auxiliary data" in Table 1, the

top sector addresses of the sectors, in which the auxil-

iary data corresponding to the respective GOP data is
recorded, are shown.

10
In Step S10, the recording data stream generated
in Step 89 is subjected to various kinds of processing
such as the addition of an error correction signal, and
a digital modulation, thereby generating a recording
15 signal. As an error correction method, an RS-PC {Reed-

Solomon Product Code) method is employed. As a modula-
tion method, an eight to sixteen modulation is employed.

-In Step S11, by supplying the recording signal

20 obtained in Step S10 to an optical write head, the

recording data stream is written onto the tracks on the
optical disk.

In the foregoing description, all the steps are

25 sequentially processed. However, the processing is not
limited to such a manner. For example, Steps S4 and S5

may bé processed in parallel. In addition, the order of

the respective steps is not limited to that shown. For

example, the processihg order of Steps S3 to S5 is
30 interchangeable.

Figure 5 is a diagram for illustrating the Jump
addresses in the first example of the image information



10 where the reproduction scale factor Ris small, or the case
where the junp distance (i.e., the interval between t he preceding
picture tinme and the destination picture time) is tenporally short,
t he nunber of types of the junp addresses is preferably |arger.
Conversely, in the 15 case where the reproduction scale factoé §§é§

| arge, the nunber of types of_tg Lunp addresses nmay as we }

small. The junp address table shown in Figure 6 includes j unp
addresses for realizing 10 kinds of reproduction scale factors Rin

the forward direction and 10 ki nds of 20 Qggroduction scale factors Rin
t he backward diecendigg apparatug andmedhed off they presantodnyestdomct or s

Rin total. 1t idloMB¥Ehed! RBatUMhaAIHASSHead er8ftolb8tis e Has-
addresses corresponding, to the 20 kinds of reproduction scale factors

R but may indioredHsingethe kahle ghows in Tghleaddbedbednyddd AR t he
forward hi gh- speedid eiots-5. tion in the above-described exanple. In
addition,_ the i nterval between the preceding picture tinme and the

dest i nat i%on picture time is not limted to the val ues (such as 0.5

(s), 1.0 (s), 1.5 (s).I. (n) spfardgidrk 65) the) datexevpbel redozidede.on
the sectors on the optical disk are schematically shown.

The GOP data GOP1l includes the intra-coded picture data

I1 and the inter-coded picture data PBl. The inter-coded

10 picture data PBl includes the P picture data and/or the

B picture data. That is to say, the inter-coded picture

data PB1 corresponds to "Bl, B2, Pl, B3, B4, P2,... P4,

8" shown in Figure 2. However, the GOP data is not

limited thereto, but may be composed of intra-coded

15 ~.picture data only without any inter-coded picture data.

NI
I

The auxiliary data AUX1l, located immediately
anterior to the GOP data GOPl, includes a jump ad-
dress JAl and video blanking information VBIl. The jump

20 address JAl is located at the sector address 0 which is
anterior to the top sector of the GOP data GOPl by two
sectors. The auxiliary data AUX1l corresponds to the GOP
data GOPl. The auxiliary data AUX1l indicates the top
sector address of the auxiliary data corresponding to the

25 GOP data in which the destination picture data is includ-
ed.

More specifically, if the picture 0 or the top

picture of GOPl is assumed to be the preceding picture as

30 described referring to Table 1 and the reproduction scale
factor R is assumed to be 30, then it is necessary to
reproduce a picture to be reproduced in the normal
reproduction 1 (s) later than the time when the picture 0



.In the first and the second exanples, the natural nunber nmax in the
above-descri bed equation is preferably - '

P13358 - 35 - equal to or larger than 5.
-More preferably, the natural nunber nmax is equal to or |arger than
10. P13358

- 31 -

or the preceding picture is reproduced. That is to say,
a picture reproduced in the normal reproduction at the
destination picture time t2 which is 1 (s) later than the
preceding picture time tl is the destination picture.

5 Herein; the destination picture is the picture 30. The
succeeding picture is the top picture of GOP3 in which
the destination picture 30 is included, i.e., the pic-
ture 18. < Therefore, in the high-speed reproduction in
which the reproduction scale factor R = 30, the pic-

10 ture 18 or the succeeding picture is reproduced in
succession with the picture 0 or the preceding picture.
The picture 18 or the succeeding picture is reproduced at
a time t3 in the normal reproduction.

15 . The jump address JAl corresponding to the GOP
data GOP1l indicates the top sector address of the auxil-
iary data corresponding to the GOP data in which the
destination picture is included. As shown in (A) in

Figure 5, 158 or the top sector address of the auxiliary

20 data AUX3 corresponding to GOP3 or the succeeding GOP is
recorded in the jump address JAl corresponding to the GOP
data GOPLl.

Ideally, the reproduction should be started from

25 the picture 30 or the destination picture. However, in

the first example, the picture 18 or the succeeding

picture is reproduced by reading out the data of GOP3 or

the succeeding GOP from the top thereof. As a result, it

is possible to advantageously simplify hardware and

30 software for realizing the high-speed feproduction'of the
first example.

It is noted that, in an actual reproducing



Figure 7 is a block diagramof the first exanple 5 of the imge

I nformati on recordi ng apparatus of the present invention. Figure 7
shows a configuration for an apparatus for inplenenting the inmge

i nf ormati on record- ing nmethod of the invention as has been descri bed
mai nly _ referring to Figures 3 to 5. A video signal 100|Si§ﬁ§

to an A/D converter 110. The video ?lgnal 100 is a S|gﬁ% |ng
t he above-described NTSC or PAL fornmi The A/ D converter 110
receives the video signal 100 so as to convert it into picture data
120 represented by binary data. The picture data 120 is data
representing ?PEQ‘E#'@%S&SW ig olmpossHpleykel predict whana highysgeed), for

. exanpl e. %Pé&;é@f@hfé&ﬁhéﬁ{d mPgB éﬁtﬁf éiaiseexl% i R a

format defi ned t he Recommendati on
group di vi deraﬂg@rﬁ'ﬁ‘é%r vetherefpre: uaehasbasyzedzereproﬁv&%on (!Fh%’ llel nt 0 a

plurality of g&@uﬁ&cﬁ@dtbytaeagarohhen thet b&c&wéps ishowilah &
pr edet er enerat i ng_[ GOoP data 140 and

b
oot iy eSS s *Ls PhE LA Fhzpaysgtan fo8 RERBYANt oHORRYSHm e case

wher e the first and the second examples, the preceding picture
is assumed to be nothing but the top picture of a preced-

ing GOP (e.g., a picture 0, 12 or 18 shown in (B) in

Figure 5). Therefore, the preceding picture time is set

10 at the time tl when the top picture of a preceding GOP is

normally reproduced.

In the case of making variable the reproduction

scale factor R for a high-speed reproduction, it is

15 necessary to record the jump addresses corresponding to
‘*the respective reproduction scale factors R. For exam-

ple, in order to realize the reproduction scale fac-
tors R = +15, #30, +75 and *300, it is necessary to
record eight kinds of jump addresses in total. Herein,

20 ' the signs "+" and "-" of the reproduction scale factors R
indicate a forward direction and a backward direction,

respectively.

Figure 6 is a chart showing a format for the

25 "sector including jump addresses JA corresponding to a
plurality of reproduction scale factors R. The sub-

code SC, the jump addresses JA and the extra data ED

shown in Figure 6 correspond to the sector 0 (JAl) shown

in Figure 2, for example. The jump addresses JA and the

30 extra data ED shown in Figure 6 are recorded in the ‘data
area DA (2048 bytes) shown in Figure 2. The jump ad-
dresses JA used in the first example include addresses
FWD60, FWD30, FWD10, FWD7.5, FWD5, FWD2.5, FWD2, FWD1l.5,



the GOP data 140 includes a plurality of picture data, 25 the plurality

of picture data included in the GOP-da- ta 140 are successive on the
time axis. The nunber of . pi ctures represented by one GOP data 140
may be arbi - trarily set depending upon the type of the imge, the
nunber of entry points in the trick play reproduction and 30 phaalsigke.

A group start code indicating the top3d the GOP data is added to the
begi nning of the GOP data 140 out put fromthe group divider 130.
P13358 i - 36 - L

FWbl, ... BWD7.5, BWD1l0, BWD30, and BWD60 (each of which
has 4 bytes) and extra data ED (1968 bytes) in this order
from the top thereof. In these addresses, the reference
sign "FWD" indicates a forward high-speed reproduction,
5 while the reference sign "BWD" indicates a backward high-
speed reproduction. The numeral following "FWD" or
"BWD"indicates the interval between the preceding picture
time and the destination picture time. For example,
"FWD10" in Figure 6 indicates the top sector address of
10 the auxiliary data corresponding to the GOP including the
destination picture to be normally reproduced 10 seconds
later than the preceding picture time in the forward
high-speed reproduction. In addition, various kinds of
data, such as a time when the reproduction of the GOP is
15 started and a sector address at which audio data corre-

sponding to the GOP data:is recorded, may be recorded as
the extra data ED.

Assuming that a time when a preceding picture is
20 normally reproduced is denoted by T1 and a time when a
destination picture is normally reproduced is denoted by
T2 and that a positive value ATi (where i = 1 ton and i
- and n are natural numbers) is used, the time T2 in the
case shown in Figure 6 can be represented as:
25 n
T2 = T1 + XATi
i=1
where "I" indicates a summation for i =1 ton, and 1 <
n £ nmax (whefe nmax is a natural number). In Figure 6,
30 nmax = 10, AT1 to AT5 = 0.5 (s), AT6 to AT8 = 2.5 (s),
AT9 = 20, and AT10

30. That is to say, in the case
shown in Figure 6, ATi monotonically increases for the

variable 1i. ATi either remains the same or increases



The coder 150 perfornms conpression codi ng pro-
for the GOP data 140, thereby outputting the coded GOP data 170 to a :
d- er 180. The GOP data 140 is conpression-coded so as to 5

sector divi
i ncl ude at
case where

conpression rate may be i ncreasgg by performng an inter-picture
ead of the intra-picture coding depending on the necessity.
10 To the contrary, a case where the coded GOP data 170 i ncl ude no

picture data (P picture data and B picture data) ,may al so
occur. The | Whea ptheurv@dahlf 1 incrgagesne j fiteré pl’E?%‘lqetcoch%glﬁre

codi ng i nst
i nt er-coded
i mpl emrent ed
receives th
addresses o

auxiliary
recordeg.

10

15

cessing on a GOP basis

| east intra-coded picture data (I picture data). In the

the GOP data 140 includes a plurality of pictur

Pbskioe to ad%wt%%ouﬂsay realibe sRProdutividier s¢8le

e coded GCP data 170, the%ﬁgéhcalculai%%gl%ggéﬁﬁc%ﬁr
e

nfagdors R Gya% &) WiRekTaPIGh™ EPY

t he

whicﬁamecgwmm iz theorelagact i ve GOP data 170 are 20

The sector divider 180 outputs not only the

In general, the precision with respect to a high-
speed reproduction is required to be high at the time of
a low speed. However, the higher the speed becomes, the

less the precision is required. Accordingly, in the case

where the reproduction scale factor R is small, or the
case where the jump distance (i.e., the interval between
the preceding picture time and the destination picture
time) is temporally short, the number of types of the
jump addresses is preferably larger. Conversely, in the
case where the reproduction scale factor R is large, the

- .fiumber of types of the jump addresses may as well be

20

25

30

‘émall. The jump address table shown in Figure 6 includes
jump addresses for realizing 10 kinds of reproduction
scale factors R in the forward direction and 10 kinds of
reproduction scale factors R in the backward direction,
i.e., 20 kinds of reproduction scale factors R in total.
However, the jump addresses are not limited to the
addresses corresponding to the 20 kinds of reproduction
scale factors R, but may include only the 10 kinds of
jump addresses used for the forward high-speed reproduc-
tion in the above-described example. In addition, the
interval between the preceding picture time and the
destination picture time is not limited to the wvalues
(such as 0.5 (s), 1.0 (s), 1.5 (s), 2.0 (s) and 2.5 (s})
exemplified above. '

In the first and the second examples, the natural
number nmax in the above-described equation is preferably

~



-data 190 indicating the cal cul ated sector addresses.to a tabl e

generator 200 but also the GOP data 170 to a formatter 210. The
sector divider 180 cal cul ates the sector addresses based on the
“l'ength of GOP data, the 25 | ength of auxiliary data and the sector

| engt h. The sector divider 180 includes a counter havi ngpggssgiti al
val ue of "0" and an increnent of "1- 3% nce the auxili a- ry data is
recorded i medi ately anterior to the GOP, the sector divider 180
first increnments the count value from 30 "0" to "2". Next, the sector

di vider 180 re S EQE ta 17 Q%F%niﬂ% val ue
by "1" every Q&ugftil:ére@ﬁolzl%r%?/ esr,lgl?.%, D?% he 1{c;b:ta ar eaal are

i nput t her et o. nuBgepenhax nisngeguah &a gpeilargen thhe 10.

Figure 7 is a block diagram of the first example
5 of the image information recording apparatus of the
present invention. Figure 7 shows a configuration for an
apparatus for implementing the image information record-
ing method of the invention as has been descrlbed mainly
referring to Figures 3 to 5. A v1deo s1gna1 100 is input
10 to an A/D converter 110. The wvideo signal 100 is a
signal having the above-described NTSC or PAL format.
The A/D converter 110 receives the video signal 100 so as
to convert it into picture data 120 represented by binary
data. The picture data 120 is data representing pictures
15 to be displayed at an interval of 1/30 (s), for example.
More specifically, the picture data 120 is-data having a
format defined by the Recommendation BT.601 of ITU-R.

A group divider 130 receives the picture data 120

20 and divides it into a plurality of groups so that each of
the groups includes a predetermined number of pictures,
thereby generating GOP data 140 and outputting the data

to a coder 150 and a GOP counter 160. In the case where

the GOP data 140 includes a pluralify of picture data,

25 the plurality of picture data included in the GOP da-
ta 140 are successive on the time axis. The number of
pictures represented by one GOP data 140 may be arbi-
trarily set depending upon the type of the image, the
number of enfry points in the trick play reproduction and

30 the like. A group start code indicating the top of the
GOP data is added to the beginning of the GOP data 140

. output from the group divider 130.



P13358 - 37 - sector divider 180 generates
the data 190 indicating the sector addresses at which the respective
GOP data 170 are recorded and the sector addresses at which the

auxi liary data corresponding to the respective GOP data are record- 5

ed. The sector divider 180 counts so that two sector addr $5Sgare
ski pped in the boundary between two
data is recorded in the g.ee:.

of 10
coded,

havi ng

10

15

20

25

30

er 180. The GOP data 140 is compression-coded so as to
include at 1least intra-coded picture data (I picture
data). In the case where the GOP data 140 includes a
plurality of picture data, the compression rate may be

increased b erforming an inter-picture coding instead -

of the intra-picture coding depending on the necessity.
To the contrary, a case where the coded GOP data 170
include no inter-coded picture data (P picture data and
B picture data) may also occur. The intra-picture coding
and the inter-picture coding are implemented by known
methods.

e The sector divider 180 receives the coded GOP

" data 170, thereby calculating the sector addresses on the

optical disk at which the GOP data 170 and the auxiliary
data corresponding to the respective GOP data 170 are

recorded. The sector divider 180 outputs not only the

data 190 indicating the calculated sector addresses to a
table generator 200 but also the GOP data 170 to a
formatter 210. The sector divider 180 calculates the
sector addresses based on the length of GOP data, the
length of auxiliary data and the sector length. The
sector divider 180 includes a counter having an initial
value of "O" and an increment of "1". Since the auxilia-
ry data is recorded immediately anterior to the GOP, the
sector divider 180 first increments the count value from
"0" to "2". Next, the sector divider 180 receives the
GOP data 170 and increments the count value by "1" every
time 2048 bytes, i.e., the length of the data area, are

input thereto. By performing such an operation, the

- data, because the auxiTrary
sectors located in the boundary between
two adj acent GOP data. The sector divider 180 detects the begi nning
each GOP data by the group start code. ) .
counter 160 cal cul at &hQ heodep hafhPerdorms COMpreggionCR3ing RHXO1 o be

codex blt herehﬁés&ﬁr%t bhn?at@gféobas_lj_.hsdaf@rZ%ﬁei mﬁmiggﬁa tllheaGGﬁaétkéﬂaﬁ{ to
e tabl e genera- 3 I Z CcO r I NCl udes counter
Siepuiting $Be, Sasiea 1808 ot ThEL chra ,Fecior” il

The GOP



..ncrenmenting the count value by "1" every tinme one GOP data is input

thereto, the GOP counter 160 generates the GOP nunbers. The GOP
counter 160 detects the input.of 20 one GOP data by exam ning the data
anount of the input GOP. A picture nunber counter 240
cal cul ates the pi cture nunbers of the picture data 120 i nclpu@dstg n
the 25 GOP data 140, thereby output37ng the data 250 indicating

t he picture nunbers. The picture nunber counter 240 i ncludes a
counter having an initial value of "0" and an i ncrement of "1". By

!ncrenenting t@% g%%nh1¥§hg Oﬁéo"ﬁén ratese¥ﬁéydéﬁgelgaeiHhEEHEEn8a£ﬁe'S

| nput t her et o, ctur er counter A gener ates the o] cture
nunbers. The sectorpaét:lueésmnb’érwlemm@e ZEFRASEMSs GOFe dpivgud 70f aske

picture data byexaged Anal theldbatBFPuBlrebskiat"RHich the BLkiYilry
data corresponding to the respective GOP data are record-
5 ed. The sector divider 180 counté so that two sector
addresses are skipped in the boundary between two GOP
data, because the auxiliary data is recorded in the two
sectors located in the boundary between two adjacent GOP
data. The sector divider 180 detects the beginning of
10 - each GOP data by the group start code.

The GOP counter 160 calculates the GOP number of
the GOP data 140 yet to be coded, thereby outputting the
data 220 indicating the GOP number to the table genera-

15 ‘tor 200. The GOP counter 160 includes a counter having
an initial value of "1" and an increment of "1". By
incrementing the count value by "1" every time one GOP
data is input thereto, the GOP counter 160 generates the
GOP numbers. The GOP counter 160 detects the input of

20 one GOP data by examining the data amount of the input
GOP.

A picture number counter 240 calculates the

picture numbers of the picture data 120 included in the

25 GOP data 140, thereby outputting the data 250 indicating

the picture numbers. The picture number counter 240

includes a counter having an initial value of "O" and an

increment of "1". By incrementing the count value by "1"

every time one picture data is input thereto, the picture

30 number counter 240 generates the picture numbers. ' The

picture number counter 240 detects the input of one

picture data by examining the data amount of the input
picture. '
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based on the
thereto. For

respectively counted by detecting the group start code am%#%gg&icture
start code (defined in MPEG 1_agd WMPEG 2) included in the data out put
fromthe coder 150. 10 A picture nunber/tinme converter 260

cal cul ates a

10

15

20

25

30

- 38 - Al t hough the GOP
counter 160 and the picture nunber counter 240 perform count operation:

i nput data anmount, but the operation is not limted

exanpl e, the GOP nunbers and the picture 5 = nunbers may be

Although the GOP counter 160 and <the picture
number counter 240 perform count operation based on the
input data amount, but the operation is not limited
thereto.. For example, the GOP numbers and the picture
numbers may be respectively counted by detecting the
group start code and the picture start code (defined in
MPEG 1 and MPEG 2) included in the data output from the
coder 150. ‘ -

A picture number/time converter 260 calculates a
time when each picture is reproduced in the normal
reproduction based on the data 250 indicating the picture
numbers, thereby outputting the data 270 indicating the
time to the table generator 200. Specifically, the
reproduction interval between two pictures in the normal
reproduction is 1/30 (s) in the first example. There-~
fore, the picture number/time converter 260 outputs the
data 270 indicating the product obtained by multiplying
together "1/30 (s)", i.e., the time when the reproduction
of the picture is started, and the "picture number" to
the table generator 200.

The table generator 200 generates a table such as
that shown in Table 1 based on the data 220 indicating
the GOP numbers, the data 250 indicating the: picture
numbers, the data 270  indicating the times when the
pictures are reproduced in the normal reproduction and
the data 190 indicating the sector addresses of the GOP
data 170, thereby storing the generated table in a memo-
ry 280. The column of the "top address of auxiliary
data" in Table 1 is generated in the following manner.
Specifically, the table generator 200 outputs a sector
address (e.g., 158 in GOP3 in Table 1) obtained by

-



time when each picture is reproduced in the normnal reproducti on based
on-the data 250 indicating the picture nunbers, thereby outputting
the data 270 indicating the tine to the table generator 200.
Specifically, the 15 reproduction interval between two pictures in the
nor mal reproduction is 1/30 (s) in the first exanple. Thergy3

fore, the picture number/time convertefg 260 outputs the dat a 3?8

i ndi cating the product obtained by nultiplying together "1/30 (s)",
i.e., the tinme when the reproduction 20 of the plcture s started, and
the "picture nunber" to the table enerator 20

t abl e gener at oFubBBagEBgat cCCArFaPPENding he nu ofh5hA ?ﬁc?%ﬁ?e 1

based on the daha whQH n&h@aauﬂglzéry dd GCP ﬁuﬁbfdéd)trﬁcﬂatmé%op

i ndi cating the picture r t he dat 0 ind ti
when t he ST c?éid&'reessre ‘l"oglw.s:eﬁ iSPRYF ﬁ% %’Eﬂ‘sl?neé)g ‘lLS nlﬁrr{es

the data 190 i I‘Iﬁib(lét llngotfheheeeteemo&@d&aswhstcnf ebbh GOP is recdadedlae,
Lhe oy hanr adpel (RN e ELs! Y Gukd13al5 Batd? for' ¥18%¢he FRELGRLU™ Of
(e.g., the plctures having picture numbers equal to or
larger than 18 in GOP3 in Table 1) included in the GOP.
The table generator 200 performs the steps for obtaining
the jump address from the table, as described referring
10 to Steps S7 and S8 in Figure 3, by way of software,
thereby outputting the resulting jump addresses 290 to
the formatter 210. Therefore, the table generator 200
may' be typically implemented as a combination of a
microprocessor and the associated programs stored in a
15 memory 280.

The formatter 210 receives the GOP data 170 and
the jump addresses 290 and adds the auxiliary data
including the jump addresses 290 to the GOP data 170,

20 thereby outputting these data as recording data 300 to a
recording signal processor 310. The recording format of
the recording data 300 is as shown in Figure 2, for
example,. while the recording format of the sectors
including the jump addresses 290 among the auxiliary data

25 is as shown in Figure 6, for example. That is to say,"’
the formatter 210 specifies the fofmat such that the
auxiliary data including the corresponding jump ad-
dress 290 is recorded in the two sectors immediately
anterior to the GOP data 170.

30

The recording signal processor 310 receives the
recording data 300, subjects the data to various kinds of

processing such as the addition of an error correction



data” in Table 1 is generated in the foll ow ng manner. Speci fically,

the tabl e generator 200 outputs a sector address (e.g., 158 in GOP3
in Tabl e 1) obtained by

P13358 - 39 - subtracting 2 (correspondi ng
to the nunber of the sectors in which the auxiliary data iiéég§orded)
fromthe top sector address (e.g, , a sector address 160 of in

Table 1) of the sectors in which each GOP is recorded as 5 the "top
address of auxiliary data" for all :the pictures
signal and a digital modulation, amplifies the recording
signal 320 to a degree sufficient to drive an optical
head 330 for recording and then outputs the amplified
signal to the optical head for recording 330. The
5 optical ‘head for recording 330 writes the recording
data 300 on the tracks on the optical disk by irradiating
light having an intensity correspdnding to the recording
signal 320 onto the optical disk.

10 - Figure 8 is a timing chart showing data for the
respective components shown in Figure 7. In Figure 8,
() to (D) represent the data 220 indicating the GOP
numbers, the data 250 indicating the picture numbers, the
‘data 270 indicating the times when the pictures are

15 reproduced in the normal reproduction, and the data 190
'fndicating the sector addresses of the GOP data 170,
'fespectively. In (D) in Figure 8, a wvicinity of the
boundary between GOP2 and GOP3 is enlarged on the time
axis and shown. The table generator 200 receives these

20 'data, generates a table and then outputs the table to the
memory 280.

In the first example, the auﬁiliary data is
assumed to be recorded in two sectors. However, the
25 number is not limited thereto, but the data may be
recorded in one sector, or three or more sectors. In the
latter case, it is also preferable that the auxiliary
data is recorded immediately anterior to the GOP data.
In addition, it is also preferable for a jump address to
30 indicate a top sector address of the sectors in which the
auxiliary data corresponding to the succeeding GOP data

is recorded.



~(e.g., the pictures having picture nunbers equal to or | arger than 18

in GOP3 in Table 1) included in the GOP. The tabl e generator 200
perfornms the steps for obtaining the junp address fromthe table, as
described referring 10 to Steps S7 and S8 in Figure 3, by way of
software, . t hereby outputting the resulting junp addressespi8@5i80

the formatter 210. Therefore, the t-aldle -generator 200 may be
typically inplenented as a conbinati on of a m croprocessor and the
associ ated programs stored in a 15 menory 280. The

formatter 210 recelve§ h?gﬁgFgga£gs;7Q%?ngls be &gggg%ga ggdé§§%e§f290

and adds t he aUX|I|ary I ncl udf ng t resses o0 the
GOP data 170, the sectprself dubd@tuney dah\'@elm%a@@f ety ngedardegd00 to

a recor éhnaniyg%ﬁta %BC%éE%r%Q tﬁae 23495 390 ghqigmat of the
recording data 300 i's as shown in Figure 2, exanpl e, while the
recording format of the sectors |nclud|ng the junp addresses 290

anong thg auxiliary dgha &% flk‘%tasemlbl NaFi G4k Grhdr@ SﬁﬁﬂPiSry That
's to say, information is provided for the I picture of each GOP has
been illustrated. However, in the case where the number
of pictures included in one GOP is small, for example, it
is not always necessary to place auxiliary data so as to
10 correspond to all of the GOPs. In such a case, it is
only necessary to dispose the auxiliary data so that the
times when the pictures of respective GOPs having auxil-
iary data are first reproduced in the normal reproduction
are at substantially regular intervals. For example, as
15 for the intra-coded picture data to be recorded in the
sectors adjacent to the sectors in whlch the auxiliary
data including the jump addresses is recorded the
auxiliary data is preferably recorded in such a format as
to be reproduced at an interval in a range from 0.4 (s)
20 to 1.0 (s), both inclusive, in the normal reproduction.
This advantageously enhances the time-axis linearity when
the reproduction scale factor R is small.

25 (Example 2) _

In the second example of the image information
recording apparatus and method of the present invention,
data indicating a difference between the picture number
of a destination picture and the picture number of a

30 succeeding picture (hereinafter, such data will be
referred to as "offset data") together with the jump
addresses are recorded on the optical disk as auxiliary
data. By using this offset data, the reproduction can be



the formatter 210 specifies the format such that the auxiliary data

I ncl udi ng the correspondi ng junp ad- dress 290 is recorded in the two
sectors imedi ately anterior to the GOP data 170. 30

The recordi ng signal processor 310 receives the recordi ng data 300, -
subjects the data to various kinds of processi ng such as EH% %%pition

of an error correction : s

P13358 T4

muted until the time when the destination picture is
reproduced. As a result, it is possible to exactly seek
a picture and further improve the time-axis linearity
during the high-speed reproduction. In the following

5 explanation, only the points different from the first
example will be described.

Figures 4 and 5 will be referred to again. The
offset data is a number obtained by subtracting the
10 picture number (18) of a succeeding picture from the.
picture numbér'(30) of a destination picture, that is to
say, 30 - 18 = 12 in Figure 5, for'éxample. In the case
of recording a plurality of jump addresses, the offset
data corresponding to the respecfive addresses are also
15  recorded. '
In Step S85 shown in Figure 4, the picture number
of a destination picture is obtained. 1In Step S87, the
picture number of a sucdeeding picture is obtained.

L 20 ° Therefore, a step of calculating (the picture number of

| the destination picture) - (the picture number of the

é succeeding picture) is performed as Step S89 after
Step S88. From Step S89 on, the jump addresses and ‘the
offset data corresponding thereto may be treated as the

25 auxiliary data instead of the jump addresses in the first
example. For example, in Step S9 shown in Figure 3,
formatting is performed so that the jump addresses and
the offset data are recorded within one sector.

30 _ Figure 9 is a chart showing a format in which the
jump addresses JA corresponding to a plurality of repro-
duction scale factors R and the offset data OD corre-
sponding to the respective jump addresses are recorded.



signal and a digital nodulation, anplifies the recording signal 320 to

a degree sufficient to drive an optical head 330 for recording and
then outputs the anplified - signal to the optical head for recording
330. The 5 optical head for recording 330 wites the recording
data 300 on the tracks on the optical disk by irradiating hiadivi ng
an intensity corresponding to the recoj4ling signal 320 onto e

. optical disk. 10 Figure 8 1s a timng chart show ng data for
t he respective conmponents shown in Figure 7. In Figure 8, (A
to (D) represent the data 220 |nd|cat|n% . nunbers, the data
250 indi cati ngIphEigpEeuPe nERBEr 8nd nEYUS lnd&&?§ezFbelﬁéF§&F|ﬁ@tﬁhéntlnes

when the pict ueeEcHwarkd m%me@;s@éwceépradheelaﬁr ARa r@ﬂﬁeeméranmgnd t he
data 190 i ndicatin e .sector addresses of

respectively. SPﬁeFDfePﬁ MGens TRSPEGHHVE]Yor Fh@ numerago%ﬁiipylﬂgtmeen

GOP2 and GOP3 i"gosm @&gedosm inde caites the 1n&:étr.‘$'aa.nde$hem aTpheetalliag
?ﬁge{ZLF; EgotreC%rveségﬁgN%éZ a desélﬁagqggrgig ure Qlkg.angothen outputs

ple, the offset data "FOS10" in Figure 9 indicates the

number obtained by subtracting the picture number of a

succeeding picture from the picture number of a destina-

tion picture to be normally reproduced at a time 10

10 seconds later than the preceding picture time, in the

forward high-speed reproduction. The sub-code SC, the

jump address JA, the offset data OD and the extra data ED

shown in Figure 9 correspond to JAl shown in Figure 2,

for example. The jump address JA, the offset data 0D and

15 .the extra data ED shown in Figure 9 are recorded in the

data area DA (2048 bytes) shown in Figure 2, for example.

Figure 7 will be referred to again. In the
second example, the table generator 200 shown in Figure 7
20 performs the calculation of the above~described Step S89,
' thereby generating the offset data. The generated offset
data together with the Jjump addresses 290 shown in
Figure 7 are output to the formatter 210. As shown in
Figure 9, the formatter 210 specifies the format so that
25 the sub-code SC, the jump address JA, the offset data OD
and the extra data ED are recorded in this order in the
top sector of the auxiliary data.

As described above, in this second example, a

30 number obtained by subtracting the picture number of a
succeeding picture from the picture number of a destina-

tion picture is recorded as the offset data. For exam-

ple, in the case shown in Table 1, offset data "12" is



10

15

20

25

30

In the first exanple, the auxiliary data

obtained by subtracting the picture number "18" of the
succeeding picture from the picture number "30" of the
destination picture. This offset data "12" together with
the jump address value "158" (the top address of the

© ..auxiliary data corresponding to the.succeeding GOP) are

recorded in the sector having a sector address "0" as the
auxiliary data corresponding to the data of GOPl in which
the preceding picture (having a picture number 0) is
included.

_ - However, the offset data is not limited to the
above~described difference between the picture numbers so
long as the data corresponds to the difference between
the picture number of a destination picture and the
~picture number of a succeeding picture. For example,
data indicating the time interval obtained by subtracting
‘d succeeding picture time from a destination picture time
may aiso be recorded. For example, in the case shown in
Table 1, by subtracting the succeeding picture time
"0.6000 (s)" from the destination picture time "1.0000
(s)", "0.4000" is obtained as the offset data. This
offset data "0.4000" together with the jump address value
"158" (the top address of the auxiliary data correspond-
ing to the succeeding GOP) may be recorded in the sector
having a sector address "0" as the auxiliary data corre-
sponding to the data of GOP1l in which the preceding
picture (having a picture number 0) is included.

) Also, it is preferable to record the offset data
so as to correspond to all the jump addresses. However,
the correspondence is not limited thereto. For example,
the offset data may be recorded so as to be associated
with jump addresses having relatively small reproduction

“menory 280. S
assunmed to be recorded in two sectors. However, the 25 nunber is not
limted thereto, but the data nay be recorded in one sector, or
three or nore sectors. In the | atter case, it is also preferable that
the auxiliary data is recorded immedi ately anterior to tQﬁﬁ@ﬁF dat a.
In addition, it is also preferable_fpf a junp address to 30 i Eite a
top sector address of the sectors in which the auxiliary data
corresponding to the succeedi ng GOP dat a i s recorded.



+P13358 _ _ - 41 - The junp address
may-al so be di sposed in each of the sectors of | picture data instead

of being recorded in only the top sector of the auxiliary data. 5
-ln the first exanple, a case where auxiliary i nformation is provided
for the | picture of each GOP has been illustrated. Howevesyziggt he
case where the nunber of picturgg Lncluded in one GOP is small, for

exanple, it is not always necessary to place auxiliary data so as to
10 correspond to all of the GOPs. 1In such a case, it is only

necessary to dispose the auxiliary data so that the ti mes when the
pi ctures of reagrRke |fRCERFE Raving auxil - iary data are first

reproduced in the normal reproduction are at substantially regul ar
i nterval s. For exanpl as 15

recorded in the @eﬁ%&haﬂ?{iggﬁtfht%‘l sgét)‘go‘s Iﬁtswhlecﬂ%%ﬁ FiyPe
auxi liary ure 9 has 4 bytes, the data length is not limited there-
5 to. Especially in the case where the difference between
a destination picture number and a succeeding picture
number is recorded as the offset data, the offset data
may have only one byte, for example.

10 Hereinafter, the reproduction of the image
information which has been recorded in accordance with
the second example will be described. In the first
example, in the case where a destination picture is
different from a succeeding picture in the high-speed

15 reproduction, the succeeding picture is reproduced
immediately after the reproduction of the destination
picture. On the other hand, in this second example, the
offset data recorded on the recording medium may be used
during the reproduction, unlike the first example. By

20 muting the reproducticn of pictures only during a period
corresponding to the offset data, the destination picture
can be reproduced immediately after the reproduction of
the preceding picture without reproducing the succeeding
picture. As a result, the destinafion picture is always

25 reproduced immediately after the preceding picture is
reproduced, so that any picture demanded by a user can be

advantageously and directly sought.

Figure 10 is a block diagram of a reproducing

30 apparatus fof an optical disk on which image information
has been recorded by the image information recording
apparatus and method of the present invention. This

image information reproducing apparatus reproduces the



data including the junp addresses 1is recorded, the auxiliary data
Is preferably recorded in such a format as to be reproduced at an
interval in a range fromO0.4 (s) 20 to 1.0 (s), both inclusive, in the
nor mal reproducti on. Thi s advant ageously enhances the time-axis

i nearity when the reproduction scale factor Ris snall. 25
(Exanpl e 2) In the second exanple of the image i M@0k ion
recordi ng apparatus and net hod of Th%ﬁpTesent i nventi on, dat a
indicating a difference between the picture nunber ~ of a destination
pi cture and the picture nunber of a 30 succeeding picture )
(hereinafterimagachcomNM§ssmdd-cdded infdnﬁaﬁidnitthah"oﬁégetbdgha )

| ' ded pt |, di sk
auxi | ary eoORablBy a recdfdiRE e hF 4R ST PollonlotioR bln b

the image informatlon recording apparatus and method in

the first example.described above. In the following

5 = description, the recording medium will be assumed to be
an optical disk. Alternatively, aﬂy other type of
recording medium may also be used.

In Figure 10, 1001 denotes an optical disk; 1002
10 ° denotes an optical pickup; 1003 denotes an optical pickup
- driver circuit; 1004 denotes a reproduced signal proces-
sor circuit; 1005 denotes a buffer memory; 1006 denotes
an auxiliary data extractor; 1007 denotes a control
circuit; and 1008 denotes a decoder. Hereinafter, the

15 operation thereof will be described.

During reproduction, a signal reproduced from the
optical disk 1001 by the optical pickup'1002 is supplied
to the reproduced signal processor circuit 1004. Various

20 ' kinds of processing such as digitization, digital demodu-
lation and error correction is performed in the repro-
duced signal processor circuit 1004. The data output
from the reproduced signal processor 1004 is transmitted
to the auxiliary data extractor 1006 and the buffer

25 memory 1005. The auxiliary data is extracted in the
auxiliary data extractor 1006. The auxiliary data output
from the auxiliary data extractor 1006 is transmitted to
the control circuit 1007, thereby controlling the optical
pickup driver circuit 1003. The output of the buffer

30 - memory 1005 is transmitted to and decoded by the decod-
er 1008 so that an image data 1009 is output.

The operation of the reproducing apparatus shown



P13358 - 42 - muted until the tinme when
the-destination picture is reproduced. As a result, it is possible to
exactly seek a picture and further inprove the tine-axis linearity
during the high-speed reproduction. In the following 5 expl anat i on,
only the points different fromthe first exanple wll be d { hed.
Figures 4 'and 5 will be referred to aggin. The offset data i1's a

nunber obtai ned by subtracting the 10 Bicture nunber (18) of a
succeedi ng picture fromthe

in Figure 10 when high-speed reproduction at a constant
reproduction scale factor R is performed ‘will be de-
scribed below. Assuming a currently retrieved GOP is a
preceding GOP, the auxiliary data which corresponds to
5 the préceding GOP and is located immediately anterior to
the preceding GOP data has already been extracted by the
auxiliary data extractor 1006. If a command for high-
speed reproduction is applied by a user when a picture
included in the preceding GOP is being reproduced, the
10 jump operation which enables jump to a sector represented
by the jump address included in the extracted auxiliary
data will be conducted. The command for high-speed
operation is given via an input interface (not shown) by
the user to the control circuit 1007. The control
15 circuit 1007 retrieves the .jump address from the extract-
ed auxiliary data of the preceding GOP, and outputs to
the optical pickup driver circuit 1003 a control signal
for the track jump to jump to a sector represented by the
jump address. This jump address is an address indicating
20 a top sector among the sectors which are located immedi-
ately anterior to the succeeding GOP and in which the

auxiliary data corresponding to the succeeding GOP is
recorded.

25 - After the track jump has been performed based on
the jump address of the auxiliary data corresponding to
the preceding GOP, auxiliary data corresponding to the
succeeding GOP and I picture data of the succeéding GOP
which is located immediately posterior to the auxiliary

30 data are retrieved, and then the I picture is reproduced.
The auxiliary data of the succeeding GOP also includes a
jump address. Immediately after the reproduction of the
I picture, a track jump to the next GOP is further



pi cture nunber (30) of a destination picture, that is to say, 30 - 18

=12 in Figure 5, for exanple. In the case of recording a plurality -
of junp addresses, the offset data corresponding to the respective
addresses are also 15 recor ded. : In Step S85 shown in
Figure 4, the picture nunber of a destination picture is _obtained. In
Step S87, the pi cture nunber of a succeeding picture is Bb33PRed. 20
Therefore, a step of cal cul ating (TH@ pi cture nunber of t he
destination picture) - (the picture nunber of the succeedi ng picture)
Is perforned as Step S89 after Step S88. From Step S89 on, the junp

addr esses anpetfiermed bagfddebndatize cdumps paddresgs t Herodhalerhyihe theeat ed as
t he 25 auxi | i a i_nst gadq,.af | d SSeSy)| firs
Sl g oed 0f Dtnl gilodoliing (bES3orbBebiBibh B 0 1

exanpl e. For “exanp
perfornmed sosimblarhtrpghp jampse st repiroductiomeotf thet Idgqictarres ecor ded

Wi thin one SEEL@ts in the high-speed reproduction. Herein, the jump
5 addresses included in the respective auxiliary data are
obtained as described in the first example, and therefore

the reproduction scale factor R is constant.

Among various data recorded in the second exam-
10 ' ple, the offset data is used in the following manner.
The offset data among the auxiliary data extracted by the
auxiliary data extractor 1006 rep_resehts a difference
between the picture number of a destination picture and
the picture number of a succeeding picture. Therefore,
15 ~during the high-speed reproduction, first, a track jump
fs performed for jumping to the sector in which the
auxiliary data corresponding to the succeeding GOP has

been recorded.

20 The buffer memory 1005 outputs the picture data
to the decoder 1008. The decoder 1008 decodes the
picture data received from the buffer memory 1005. Based
on the offset data output from the auxiliary data extrac-
tor 1006, the decoder 1008 does not output the decoded

25 - picture data between the time when the succeeding picture
data is decoded and the time when the destination picture
data is decoded (i.e., "mutes" the decoded picture).
Therefore, the decoder 1008 may output the destination

- picture data as the image data 1009 immediately after the

30 - output of the preceding picture data. By performing this
operation, the destination picture which is originally to
be reproduced then may be reproduced immediately after
the reproduction of the preceding picture. Instead of

~



30 Figure 9 is a chart showng a format in which the junp

addresses JA corresponding to a plurality of repro- ~duction scale
factors R and the offset data CD corre- sponding to the respective
junp addresses are recorded.” '

P13358 - 43 - In Figure 9, "FOpizasg
"BOS" indicate the offset data in _ g forward hi gh-speed reproduction
and a backward hi gh- speed reproduction, respectively. The nuneral
fol |l ow ng "FOS" or "BOS'indicates the interval™ between a preceding

the mute operation, repetitive output of the succeeding
picture may be performed until the destination picture is
decoded in order to "freeze" (or hold) the succeeding
picture until then.

In the image information recording apparatus of
the present invention shown in Figure 7, components other
than the A/D converter 110, the memory 280 and optical
head for recording 330 may be implemented either by means

10 of a microprocessor and a software program for control-
ling the microprocessor, or by means of hardwére such as

an ASIC (application specific integrated circuit).

It is noted that the image information recording

15 apparatus of the present.invention may .include a section
associated with information reproduction. For example,

the image information recording apparatus of the present
invention includes an apparatus for recording/reproducing

image information. In the same way as in the case of

20 apparatus, the image information recording method of the

present invention may also include steps for reproducing
image information.

25 INDUSTRIAL APPLICABILITY

As described above, according to the present
invention, a top sector address among a plurality of
sector addresses, at which the auxiliary data of a

30 succeeding GOP is recorded, is recorded on the recording
medium as a jump address among the auxiliary data of a
preceding GOP. As a result, an image information record-

ing apparatus and recording method for implementing a



5 picture tinme and a destination picture tinme. For exam pl e, the

of fset data "FOS10" in Figure 9 indicates the nunber obt ai ned by
subtracting the picture nunber of a succeedi ng picture fromthe

pi cture nunber of a destina- tion picture to be normally reproduced
at atime 10 10 seconds later than the preceding picture tine, in the
forward hi gh-speed reproduction. g; sub-code SC, the ﬁﬁ 2&dr ess
JA, the offset data OD and the extT Qata ED shown in Flgure 9
correspond to JAL shown in Figure 2, for exanple. The junp address

JA, the offset data OD and 15 the extra data ED shown in Figure 9 are
recorded i n reeording daediuvmexMiBOUS byigh) thuenakdsFi ineaRitfor

exanpl e. ferred to again. In the
o exrpl 2R PREPEOSHSE, Fe¥ optose! :

second exanpl e hown in Figure 7 20 performnms
t he cal cul ati on of the above-descri bed Step S89, t her eby generating

the offset data. ThQnQQBSE.%RSH 0hE88kding tolehe {:PSﬁéH?OJ.Q%éHtEBE JU”p

addresses 290 shown I.n igure 7 are output to t rmatter
shown i a pREaRreter t%#@ﬁﬁﬁiﬁ’é’rg 219 spedififarence  herweesy @hat

destination picture and a succeeding picture is recorded
on the recording medium as offset data for the auxiliary
data of a preceding GOP. As a result, an image informa-
tion recording apparatus and recording method for imple-
10 © menting a recording medium in which seeking can be
performed precisely during reproduction are provided.



- 25 the sub-code SC, the junp address JA, the offset data OD

and
the extra data ED are recorded in this order in the top sector of the
auxiliary data. As descri bed above, in this second exanpl e,
a 30 nunber—obtained by st ‘subtracting the picture nunber of a

succeedi ngm;sgﬁure fromthe pi cture nunber of a destina-

Tabl e 1,

is recorded
ofd

P13358
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phanspi cture

i‘ﬂﬁac@lﬁta For. eygam ple, in the case shown in

CLAIMS
‘_..
1. An image information recording apparatus comprising:

a coder for generating a plurality of group data,
each of the plurality of group data including at least
intra-coded picture data, by receiving and coding a
plurality of picture data, each of the plurality of
picture data corresponding to a picture;

a sector address generator for 'generating a
sector address indicating a top sector among a plurality
of sectors on a recording medium in which auxiliary data
corresponding to each of the plurality of group data is
recorded;

a jump address generator for outputting, as a
jump address of first group data among the plurality of
group data, a top sector address among a plurality of
sector addresses of the auxiliary data, the auxiliary
data being located immediately anterior to second group
data including second picture data to be reproduced in a
normal reproduction at a second time later than a first
time by a predetermined fixed time period, the first time
being a time when first picture data located at a top of
the first group data is reproduced in the normal repro-
duction; and

a recorder for recording on the recording medium
the first group data and the auxiliary data including the
jump address corresponding to the first group data so
that the auxiliary data including the jump address of the

first group data is located adjacent to the first group
data on the recording medium.

2. An image information recording apparatus according to

claim 1, wherein, assuming that the first time and the

) O A TH1S SHEET RS BEEN
* C L L] H] *

REPLACED




obt ai ned by subtraeting the picture nunber "18" of the succeedi ng

pi cture fronlthe plctur nunmber " 30" of the destination picture. This
offsetTM ' fer with the junp address value "158" (the top
addr ess \ xiliary data corresponding to the succeeding GOP) are
recor ded hhaving a sector address "O' as the Il Ar'Yy
dat a correspondlng to the data of GORd, in which the preceding picture
(having a picture nunber 0) is I ncl uded. 10 However, the
of fset data is not limted to t he above-descri bed difference between
the picture nunbers so ong as_the data corresponds to the difference
bet ween : S?ﬁ@nﬂl@EWPeﬁﬁﬁﬂﬂﬁnQﬂe41Q¥ﬂﬁ¥rﬁﬂq(ﬁ?¢n¥§%ﬁ%cﬁhﬂelﬁe and

pi cture nunbeknhgt a 9a§§eg%n9anuet are. (whkee examul €o n, andaiaahddhcating
the tine interval obtained s tracti n%a cceedlngﬁplcture tinme
I?ofﬂgsFe

from a desti nqFPoR2 PEF&rE is 3or exanple, in
the case shown in Tabl e 1, nby subtracting the succeeding picture tine
T2 = T1 + XZATi
Ci=1

is satisfied, and wherein the auxiliary data includes the
n kinds of jump addresses corresponding to the second
time determined by the first equation.

3. An image information recording apparatus according to
claim 2, wherein, assuming that the first time and the
second time are denoted by Tl and T2, respectively, and
that a positive value ATi (where i = 1 ton, and i and n
are natural numbers) is used, a second equation:

n

T2 = Tl - ZATi

i=1
is satisfied, and wherein the auxiliary data further
includes the n kinds of jump addresses corresponding to
the second time determined by the second equation.

4. An image information recording apparatus according to
claim 3, wherein the positive value ATi monotonically

increases for the natural number i.

5. An image information recording apparatus according to
claim 4, wherein the auxiliary data including the jump
addresses is recorded on the recording medium so that the
intra-coded picture data is reproduced at a time interval
in a range from 0.4 (s) to 1.0 (s), both inclusive, in
the normal reproduction, the intra-coded picture data
being recorded adjacent to the plurality of sectors in

* [ L M $§ *
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.20 "0.6000 (s)" fromthe destination picture tine "1.0000 (s)",
"0.4000" 1s obtained as the offset data. Thi s of fset data "0.4000"

- toget her Wh;gw&@ﬁsk&gﬁ g;ess val ue "158" (the top address of the
~aUX|I|ary ing to the succeeding GOP) may be recorded
in the sect Imﬂ g a sector address "O' as the auxiliarypgdisy

corre- the data of &Pl in which the preceding

picture (having a picture number 0) is included. Al so, it

Iﬁ preferagge to record the of fset data 30 so as to correspond to al
the junp addresses. Fbme t he cqrrespondence is t limted
thereto. For &%d@h &he au"l]tll?é-'yo 1&‘&’3&‘ : eréBBﬁpd@%%br(?Szf?St 0be

associ at ed rechdéHJ unp addresses havi ng relatlvely smal | reproduction

6. An image information recording apparatus according to
claim 5, wherein the natural number n ‘satisfies

1 <n < nmax (where nmax is a natural number) and
nmax = 5.

7. An image information recording apparatus according to
claim 4, wherein the auxiliary data including the jump
addresses includes offset data corresponding to a differ-
ence between a third time and the second time, the third
time be1ng a time when third plcture data, located in a
top sector of the second picture data, is reproduced in
the normal reproduction.

8. An image information recording apparatus according to
claim 7, wherein the offset data represents an interval
between the second time and the third time.

9. An image information recording apparatus according to
claim 7, wherein the offset data represents a difference
between a picture number of a picture represented by the
second picture data and a picture number of a picture

represented by the third picture data.

10. An image information recording method comprising the
steps of:

generating a plurality of group data} each of the
plurality of group data including at least intra-coded
picture data, by receiving and coding a plurality of
picture data, each of the plurality of picture data
corresponding to a picture;

QLR T e s
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P13358 - 45 - scale factors R
AIthough‘each—e#—%he-eiisel data shown in Fig- ure 9 has 4 bytes, the.
dat a Ienghhs I|n1ted there- 5 to. Especially in the case where

t he dlffer a“d a destination picture nunber and a succeedi ng
pi cture: recorded as the offset data, the offset data

may have for exanple 10 Her ei naft erP138H8
reproductlon of the I mage i Bformati on which has been recorded in
accordance with t he second exanple wi |l be descri bed. In the first

exanpl e,

in the case where a destination picture is

generating a sector address indicating a top
sector among a plurality of sectors on a recording medium
in which auxiliary data corresponding to each of the
plurality of group data is recorded;

outputting, as a jump address of first group data
among the plurality of group'datal a top sector address
among a plurality of sector addresses of the auxiliary
data, the auxiliary data being located immediately
anterior to second group data including second picture
data to be repr:odﬁced in a normal reproduction at a
second time later than a first time by a predetermined
fixed time period, the first time being a time when first
picture data located at a top of the first group data is
reproduced in the normal reproduction; and

recording on the recording medium the first group
data and the-auxiliary data including the jump address
corresponding to the first group data so that the auxil-
iary data including the jump address of the first group
data is located adjacent to the first group data on the
recording medium.

11. An image information recording method according to
claim 10, wherein, assuming that the first time and the
second time are denoted by Tl and T2, respectively, and
that a positive value ATi (where i = 1 ton, and i and n
are natural numbers) is used, a first equation:
T2 = T1 + LATi
i=1

is satisfied, and wherein the auxiliary'data includes the
n kinds of jump addresses corresponding to the second
time determined by the first equation.

[

|
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-differggééiégﬂlé,§ggaeedLng picture in the high-speed 15 reproduction,
the s eding picture is reproduced" I mredi ately after the
" reproducly me@t—lastm nation picture. On the other hand, in this

~second ex of fset data recorded on the recordi ng nmedi um nmay
be used reproduction, unlike the first exanpl epj3Bgg20
mut i ng th uctlon of pictures g ). during a period
corresponding to the offset data, the destination picture can be

reproduced i medi ately after the reproduction of - t he preceding
pi cture w thout reproducing, the succeedi

desti nation pﬂ@tuﬁ@|¥$QQQM%EfQEWat1?%pFSgﬂfgangnﬁE%%ﬁpeﬁf?ﬁﬁ%ﬁégﬁtg,
precedi ng pi Clubem 31, wherikdpy,0diseamhimp et ny Pirdtreimenandetbby a

e 0" sopro iy done ot B | pE S spompertrety, and

an
optical disk QﬂthbeoBE&g&e &b&m&aﬂmﬁn(where 1haslbeennueaoddedab§ nhe

|nage|nf0rnat|0nr Ccor u
i nventi on. E"t (1 rﬁgﬁ&)ersr?f oF rra e% gilé}_f 61—{16 pr esent

in i or repro Uci ng appar at us reproduces
e

T2 = Tl - ZATi
i=1 _
is satisfied, and wherein the auxiliary data includes the
n kinds of jump addresses corresponding to the second

time determined by the second equation.

13. An image information recording method according to
claim 12, wherein the positive value ATi monotonically
increases for the natural number i.

14. An image information recording method according to
claim 13, wherein the auxiliary data including the jump
addresses is recorded on the recording medium so that the
intra-coded picture data is reproduced at a time interval
in a range from 0.4 (s) to 1.0 (s), both inclusive, in -
the normal reproduction, the intra-coded picture data
being recorded adjacent to the sectors in which the

auxiliary data including the jump addresses is recorded.

15. An image information recording method according to
claim 14, wherein the natural number n satisfies

1 < n < nmax (where nmax is a natural number) and
nmax = 5.

16. An image information recording method according to
claim 13, wherein the auxiliary data including the jump

addresses includes offset data corresponding to a differ-

-
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P13358 -46 - | mage conpressi on-coded

I nformati on whi ch has been recorded on a recordi ng nedi um such as an
optical disk by the image information recording apparatus and method
in the first exanple described above. In the following 5 _
description, the recording nediumw |l be assunmed to be ~an_optical

di sk. Al ternatively, any other Lygg of recordi ng nedi uRt 98 al so
be used.

ence between a third time and the second time, the third
time being a time when third picture data, located in a
top sector of the second picture data, is reproduced in
the normal reproduction.

17. An image information recording method according to
claim 16, wherein the offset data represents an interval
between the second time and the third time.

18. An image information recording method according to
claim 16, wﬁerein the offset data represents a difference
between a picture number of a picture represented by the
second picture data and a picture number of a picture
represented by the third picture data;

ThlS Sheet Has Been Reﬂ
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Ln Figure 10, 1001 denotes an optical disk; 1002 10 denotes an opti cal

pi ckup; 1003 denotes an optical pickup driver circuit; 1004 denotes a
reproduced signal proces- sor circuit; 1005 denotes a buffer nenory;
1006 denotes an auxiliary data extractor; 1007 denotes a control

circuit; and 1008 denotes a decoder. Hereinafter, the 15 oper ap{ 85
thereof wll be described. _During reproduction, a signa
reproduced fromthe opti cal di sk 1001 by the optical pickup 1002 is
supplied to the reproduced signal processor circuit- 1004. Various 20
ki nds of processing such as digitizatiaon ck&htal denodu- | ati on and
error correction is perforned in the reﬁ# duced signal processor
circuit 1004. The data out put fromthe reproduced signal processor

1008 15 Lransmtied | ob ek it d Bt 2 Rlng WL
auxiliary data Baéedc:bnrdéﬂ@&ZO’hﬂx@imatimgmelatraxmhﬁm,t data 2350 dindire
auxiliary gata &4 iﬁ&tgac% QgiﬁhéﬁéyE?ﬁééﬁg ﬁfb indicating times when
pictures are to be reproduced in a normal reproduction
and data 190 indicating sector addresses of GOP data 170.
A formatter 210 performs formatting so that GOP data and
auxiliary data including the jump address 290 correspond-
10 ing to the GOP data are adjacent to each other. An
optical head 330 for recording receives the formatted
data via a recording signal processor 310 and records the
data on an optical disk. As a result, even when a number
of the pictures composing one GOP is varied, data can be
15 recorded on a recording medium so that a reproduction
scale factor R becomes substantially constant at a time

of a high-speed reproduction.



pi ckup
menory 1005 is
.1008 so that an image
The operation ‘of the reproducing

t her eby controllingwthe opti cal

The out put of the buff.er 30

circuit 1007,

circuit 1003.

t he control
dri ver

transmtted to and decoded by-the decod-

"data 1009 is output.

Ler .,

in Figure 10 Whed3HGh- speed
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be de- scri bed bel ow.
preceding GOP, the auxiliary

réproduction scale factor Ris performed will
Assuming a currently retrieved GOP is a

data which corresponds to 5 the preceding GOP and is |ocated i nmediately
anterior to the preceding GOP data has al ready been extracted by the
auxiliary data extractor 1006. If a command for high- qpqg§3?53
reproduction is applied by a user when a picture i ncl uded i'n tThe
preceding GOP is being reproduced, the 10 junp operation which enabl es
junp to a sector represented by the junp address included in the
extracted auxiliary data will be conducted. The conmmand for

hi gh- speed operation is given via an input interface (not shown) by
the user to the control circuit 1007. The control 15 circuit 1007

retrieves the ju addredd fromtHhe extract- ed auxiliary data of the
precedi ng GOP, out putlg to. the optical pickup driver circuit 1003
a control signals dg—tte—track jung Lo junmp to a sector represented
by the j urlg addrésbf Thi s jantaddqug i s an address indicating 20
a top sector ano -bhe-sé{tCLs whi{ch ared ecdt ed inmmedi - ately
anterior to the succeediyld and i mwrckgtihe auxiliary data
correspondi ng to the suggdedi g 'S = .8
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recor ded. 25 After the track junp has been performed based on
the junp address of the auxiliary data corresponding to t he precedi ng
GOP, auxiliary data corresponding to the succeeding GOP and | picture
data of the succeedi ng GOP which is located i mredi ately posterior to
the auxiliary 30 data are retrieved, and then the | picture is

r epr oduced. The auxiliary data of the succeedi ng GOPRl&3B8c! udes a
junp address. Imediately after the reproduction of the | picture, a
track junp to the next GOP is further

FIC.3 D

Grouping picture data into GOP dota ~S1

J

Compression;coding of GOP data -5
Calculating 'seétor addresses - ~S3
Calculating GOP numbers —~S4
Colculating piéture numbers - SS

- | Calculating time at which picture is reproduced ~—S6

Generating table ~S7

Generating jﬁmp addresses | S8
1 .

Formatting S9

Processing for genefating recording signal  [—S10

|

Recording —~—S11

J

END
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P13358 : -48- performed based on the junp
address included in the auxi | jary .data of the succeedi ng GOP.
Repetition of simlar track junps and reproduction of the | pictures
results in the high-speed reproduction. Herein, the junp 5 addr esses
included in the respective auxiliary data are obt ai ned pq;§$§ﬁiibed
in the first exanple, and therefore the reproduction scale ctor R
i s constant. Anmong various data recorded in the second exam
10 ple, the offset data is used in the follow ng manner. The

of fset data anong the auxiliary data extracted by the auxiliary data
extractor 1006 represents a difference bet ween the picture nunber of
a destination picturqﬁ%ﬁd;.zl the pi unber of a succeeding picture.
Therefore, 15 -during the hi gh-sped ST&RTodlction, first, a'track junp
its performed for junping to the sector 1m which the

Obtaining picture number for preceding picture ~SB81

Obtaining preceding picture time from table (~S82

1
Calculating interval between preceding picture timer— S83
and destination picture time

\
Calculating destination picture time |-S84

Obtaining picture number for destination picture] S85
from destination picture time [

i
Obtaining GOP number for succeeding picture ~S86

!

Obtaining succeeding picture |~ S87

‘ .
Obtaining top address for auxiliory data |~—S88
corresponding to succeeding GOP data

4

END

4/12



auxiliary data corresponding to the succeedi ng GOP has been recorded.

20 The buffer nenory 1005 outputs the picture data to the: i
decoder 1008. The decoder 1008 decodes the picture data received - °
fromthe buffer nmenory 1005. Based on the offset data output fromthe- . |
auxiliary data extrac- tor 1006, the decoder 1008 does not _output the
decoded 25 pi cture data between the tinme when the succeéaﬂﬁ§35fhture
data is decoded and the tinme when the destination picture data is
"decoded (i.e., "nutes" the decoded picture). Therefore, the decoder
1008 may out put the, destination pi cture data as the imge data 1009
I mredi ately after the 3D out gut of the preceding picture data. By
performng this --}=-7 rom,} the destination picture which is
originally to be producdd then may be reproduced i nmedi ately after
the reproduction of [tke|preceding picture. | nst ead of
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P13358 49 - the nmute operation,

repetitive output of the succeeding - picture may be performed until the
destination picture is decoded in order to "freeze" (or hold) the
succeedi ng picture until. then. 5 In the inmage information
recordi ng apparatus of the present invention shown in ngggfgﬁ
conponent s ot her than the A/D converter 110, the nenory ‘2 @

opti cal head for recording 330 nay be inplenmented either by means 10
of a microprocessor and a software program for control - ling the

m croprocessor, or by neans of hardware such as an ASI C (application

specific integrated circuit).
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It is noted that the inmage information recording 15

present invention may include a section
reproduction. For exanpl e,

of the present

recordi ng/ reproduci ng

case of 20 - apparatus, the image information recording RtB3HBf t he
present invention may also inclu

i nf ormati on.

| mage i nformation

above, according to the present

a plurality of

succeedi ng GOP i s recorded,

FIG.7

steps for

apparatus of the

associated wth information
the image i nformati on recordi ng appar at us
i nvention includes an apparatus for

repr oduci ng

25 | NDUSTRI AL/ APRLI CABI LI TY
i nventi on,
sector addresse
i s [resorded on the recording
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In the sane way as in the

I mage
As descri bed

a top sector address anong
, at which the auxiliary data of a 30

-




redi um as a junp address anong the auxiliary data of a

As a result,
met hod for inplenenting a
P13358

high tine-axis linearity

I n addition,
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during reproduction are pr
according to the present invention,
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5 a paraneter corresponding to a difference between a
pi cture and a succeeding picture is recorded

as-of fset data for the auxiliary data of a preceding GOP. As a
result, an imge inforna-

tion recording apparatus and recordi ng
met hod for inple- 10

menting a recording nediumin ﬁﬂkﬁﬂsﬁ?EKing can be
performed precisely during reproduction are provided. P13358 - 51

destination
on the recordi ng nedi um,
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15:An,inage i nformation recording apparaqu-éonprising: a coder

fdr generating a plurality of group:data, “each of the plurality of group
dat-a i ncludi ng at | east i ntra-coded picture data, by receiving and coding
a plurality of picture data, each of the plurality of picture data
corresponding to a picture; a sector address gﬁg; gto for
generating a sector address indicating a top sector a n{; 83$8urality
of sectors on a recording nmediumin which auxiliary data correspondi ng
to each of the plurality of group data is recor ded; a junp
address generator for outputting, as a junp address of first group data
anong the plurality of group data, a top sector address anpong a
plurality of sector addresses of the auxiliary data, the auxiliary
data being | ocated i mediately anterior to second group data i ncl udi ng
second picture data to be reproduced in a}j oynormal reproduction at a
second tinme later than a first time byla&redetermned fixed tine
period, the first tine -~
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being a tinme when first picture data | ocated at a top of the first group

data is reproduced in the normal repro- duction; and a y ;
recorder for recording on the recording nmedi um the first group data and
the auxiliary data including the junp address corresponding to the first =
group data so that the auxiliary data including thePjup58ldress of the
first group data is |ocated adjacent to the first group data on the
recordi ng medi um n i mage i nformation|riecdldi appar at us
according to dJﬂeﬂéﬁ rein, assumng that:;hg,ﬁgrst time and the
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P13358 .. -52- second tinme are denoted by T1 and

12, respectively, and that a positive value ATi (where i =1 to n, and
and n are natural nunbers) is used, a first equation:
A- T2 = T1 + [err]Ti =1 is satisfied, and

wherein the aUX|I|ary data includes the n kinds of ju es
corresponding to the second tine determ ned by the firspﬁjggg§$gﬁ 3.

An i mage information recordg@g apparatus according to claim 2, ﬁhereln
assuming that the first ti m¥and the second tine #4re denoted by Tl and
T2, respectively, and that a positive value ATi (where i = 1.to n, and i

and n are natural nunbers) is used, a second equati on: 1183
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“her ekn- t he auxil i ary data further
p..-correspondl ng to

“4. An i mage information recording apparatus according to
-the -positive val ue ATi nonotonjically

‘T2=T1 - [err]Ti i=1 is satisfied, and

I ncl udes the n kinds of junp addresses
the second tinme deternined by the second equati on.

claim3; wherein

5. An i fxmendmentsto Batendtapphication No a?ﬁéf%{a&r«rﬁt;‘fg naé ﬁgnltmguln%]eizial n

the agXl andlsubdatm:lgctheﬁﬁogetthe Claims amitkedshereto as'shown/ & red mheking
‘recordin

mﬂmﬁmw—rﬁmdwmt—ﬁmmrat a_ _
time interval .

in arange from0.4 (s) to 1.0 (s), gren : :
the normal reproduction, the intra-coded picture dat LREPLACEM ' E

adj acent to the plurality of sectors in

-90CT 998 |

1. (Amended) An Image information recording apparatus compnsmg.

- o plurallty of plcture data, each of the plurallty of ptcture data correspond!ng to a

B plcture,

‘2 sector address generator for generatmg a sector address !ndlcatmg a top

s sector among a plurality of sectors on a recording medium in which auxl“arv data -

o correspondmg to each of the plurallty of group data is recordad,_;hg_auﬂiam_da:a L

of an rality of ar t rase ti

. nmmwjm outputting, as a jump address of the
| first group data [among the plurality of group data, al ai_lsaat_tp_[_num.o.ss.s_g..hlﬂh

speed repraduction the top sector address famong a plurality of sector addresses of N
the auxiliary data, the auxiliary data being located Imrnediately anterior to second |
group data including gecond picture data to be reproduced in & normal reproductlon ' ,_
operatxon at a second time later than a first time by a predetermmed fixed txme
period, the flrst time belng a time when first picture data located at a top of the
ﬂrst group data Ia reproduced in the normal reproducuon operatlon], and

/ .
__,__n__—-——————

\\ll\ll\ \\\l\\ |||\\ \\l\l \\ \II\

 a coder for generating a plurality of group data, each of the plurality of group o
~ |data including at least one intra-coded picture data, by receiving and codmg a



:P13'358 - 53 - which the auxiliary data including the
.junp addresses is recorded. 6. An image information recording apparatys

Aaccording to claim5, wherein the natural nunmber n sat R@PLAEEMHW SHERT
[err] ergy

nmax (where nnmax is a natural nunber) and nmax |

~9 OCT 1998
a recorder for recording the plurality of group data and the corrssponding

auxiliary data on the recording medium,_with [the first group data -amd] the auxiliary
data [including the jump address] corresponding to the first group data ingluding the
Jump address [so that the auxillary data including the Jump address of the first
group data is located adjacent to the first group data on the recording medium].

2. ( Cancelled )

3. (Cancelled)

4. (Cancelied)

5. An image information recording apparatus according to
.claim 2§, wherein the auxiliaxy data including the Jjump
addresses is recorded on the recording medium so that the
intra~coded picture data is reproduced at an interval in
a range from 0.4 (s8) to 1.0 (s), both inclusive, in the
normal xeproduction operation, the intra-coded picture
data baing recorded adjacent to tha plurality of sectors

-.in which the auxilisrxy data including the jump addresses
is recorded.

6. (Cancelled)

O




7 An i mage information recording apparatus according to clajim.4. wherein

t he aUX|I|ary data including the junp addresses inclu
corresponding to a differ- ence between a third tine
the third tinme being a tinme when third picture data,

sector of the second picture data, is reproduced in th
r epr oducti on. 8. An inmmge information recording app
claim7, wherein the offset data represents an interv

time

et ween t he seccnd
and the third tine. 9. An inmge information rec -

according to claim7, wherein the offset data represents a di f f erence
between a picture nunber of a picture represented by the second picture
data and a picture nunber of a picture represented by the third picture

dat a.

7. An image information recording apparatus according to
Glaim 2§, wherein the muxiliary data including the jump
addresses includes offzet data corresponding to a differ-
ence betﬁeen a third time and the second time, the third
time being a time when third picture data, located in a
top sector of the second picture data, %a reproduced in
the normal reproduction operation.-

8. An image information recording apparatus'abcording to
claim 7, wherein the offset data represents an interval
between the second time and the third time.

9. An image information zxrecording apparatus according to
claim 7, wherein the offset data represents a difference
batween &8 picture number represented by the second

picture data and a picture humber represex.zted by the
third piocture data.

10. (Amended) An image information recording method comprising the
steps of:

generating a plurality of group data, each of the plurality of group data

including at least one intra-coded picture data, by receiving and coding a pluralxty of

picture data, each of the plura!ltv of picture data correspanding to a picture;
generatmg a sector address indicating a top sector among a plurality of
sectors on & recording medium in which auxiliary data corres'pondlng to each of the

plurallty of group data is recordedﬁmwmmnﬂmm

* [+ L M S *



10 ‘An | mage i nformation recordi ng nmethod conprising the steps of:
genérating a plurality of group data, each of the plur

i ncluding at |east intra-coded picture data, by receivi gA‘ WSH
plurality of picture data, each of the plurality of pi¢t

re data
corresponding to a picture; P13358 -9 OCT 1998544
generating a sector address indicating a top

of group data, al a f high speed reproduct] top sector

address {among a plurality of sector addresses of the auxillary data, the auxiliary
data being located immediately anterior to second group data including second
plcture data to be reproduced In a normal rap;oduction operation at a second time
Iatgr than a first time by a predetermined fixed time period, the first time being a
time when first picture data located at a tog of the first group data is reproduced in
the normal reproduction operation]; and :

recording th i ou onding au ata on
| the recording medium, with [the first group data and] the auxiliary data [including
the jump address] corresponding to the first group data [so that the auxiliary datal

Including the jump address [of the first group data is located adjacent to the first
group data on the recording mediuml.

{1. (Cancelled)

12. ( Cancelled )

13. (Cancelled)

AR




sector anong a plurality of sectors on a recording nedi um in_whi.ch

auxt | iary data corresponding to each of the pl ural TN | S
recor ded,; outputting, as a junp address of éEELA' m EE
anong the plurality of group data, a top sector addres$s %%é%ﬁg ality
of sector addresses of the auxiliary data, the au |I|aT I hg

| ocated imrediately anterior to second group data i{nd¢l udin
picture data to be reproduced in a normal reproductijon at a second 1inme
| ater than a first time by a predeterm ned fixed tine _period atoheeftiedt
time being a tine when first picture data | ocated at a top of the first
group data is reproduced in the normal reproduction; and

recording on the recording mediumthe first group data and the auxiliary
data including the junp address corresponding to the first group data so
that the quxil - lary data including the junp address of the first group

data is | pcated adjacent to the first group data on the recordi ng
medi um

14. An image information recording method according to
claim 34, wherein the auxiliary data including the Jump
addresses is recorded on the recording medium so that the
intra-coded picture data is reproduced at an interval in
.|la range from 0.4 (s8) to 1.0 (s), both inclusive, in the
normal reproduction operation, the intra-coded plecture
data bein§ reéordeﬂ adjacent to the sectors in which the
auxiliary data including the jump addresses is recorded.

15. ( Cancelled)

16. An image information recording method sccording to
claim 34, wherein the auxiliary data including the jump
addresses includes offset data cbrresponding to a differ-
ence between a third time and the second time, the third
time being a time when thixd picture data, located in a
top sector of the second plcture data, is reproduced in
the normal reproduction operation.

17. An image information recording method accoxrding to
claim 16, wherein the offset data represents an interval
'between;the second time and the third time.

18. An image information recording method according to
claim 16, wherein the offset data represents a difference
between a picture number represented by the second

picture data and a picture number represented by the
thixd picture data.

-
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11. An inmmge information recording nethod according to_____.claim10

‘wherein, assuming that the first tine and the seconm EaMEN@'eSI@w
T1 and T2, respectively, and that a positive val ue tp
n, and i and n are natural nunbers) is used, a first

n T2 = Ti + [err]Ti I =1 ifs z‘éﬁ?@ 959(§ ang
wherein the auxiliary data includes the n kinds of | addresses
correspondi ng to the second time determ ned by the fijirst equation.
P13358

-~19. (Added} .. Animage information recording apparatus according to

claim 1, whereln a top picture Included in each of the plurality of group data is an
fintra-coded pictu're.

20. (Added) An Image informatjon recording abparatus according to
claim 1, wherein the plurality of group data include different numbers of plctures.

21. - (Added) An image inforrmation recording apparatus according to

claim 1, wherein each of the plurality of group data includes at least one group of
pictures (GOP).

22. (Added) An Image information recording appatatus according to

claim 21, wherein at least one of the plurality of group data includes a phirality of
GOPs,

23. (Added) An image information recording apparatus according to

claim 1, wherein a plurality of auxlllary data corresponding to respective second
group data ars recorded on the recording medium, the auxiliary data corresponding
to the first group data Including a plurality of jump addresses indicating respective
locations on the recording medium at which the respective auxiliary data
correésponding to the second group data are recorded, each of tha second group
data including second picture data which is reproduced during the normal
reproduction operation at a respective second time later than the first time by a
respective predetermined substantially fixed time period, and the respective
predetermined substantially fixed time periods being different.

by
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-._‘55 - 12. An image information reﬂg@fn_gfrrﬂhgd according to claim11l

wher-ei n, assum ng that the first—tine and the second t ﬂ?m T1
and T2, respectively, and that ATI f d
i and n are natural nunbers) |smﬂ‘mumuuur“ quatlo :

n T2 = T1 - i €1 ts sati sfli ¢d,- Q@CTMBei h { he
auxiliary data incl udes the n kLnds of junp addresses dorresponding tolthe
second tinme determ ned by the second equati on. 13. A

irge-TTiTornat 1 o
recordi ng method according to claim 12, wherein the posjtive val ue ATi

nonotoni cally increases for the natural nunber i.

24. (Added) An image information recording apparatus according to
claim 23, whereln the plurality of jump addresses comprises nmax jump addresses,

the first time is denoted as T1, and the respective second times are denoted as
T2 for n="1 to nmax as follows:

T2=T1+ZATi
=1

where ATI is a positlve value for each vealue of {, and |, n and nmax are natural
numbers.

25. (Added) An image Information recording apparatus according 1o

claim 24, wherein ATi remains unchanged or Is increased as a value of 1 increases
from 1 to n.
)

26. (Added) An image information recording apparatus according to
claim 23, wherein the plurality of jump addresses comprises nmax jump addresses,

the first time Is denoted as T1, and the respective second times are denoted as
T2 for n=1 to nmax as follows:

. a
T2=T1-ZATi
=t

where ATi is & posttive value for each value of i, and 1, n and nmax are natucal
numbers.

27. (Added) An image Informatlon recording apparatus according to

claim 26, whereln ATi remains unchanged or is increased as a value of | increases
from 1 to n.




i4._ An image information recording nethod according to ¢ &EPMP"’IEN'E&EET
the auxiliary data including the junp addresses is recorded on the

recording mediumso that the intra-coded picture data is| repredgcedegsg 3

time interval in a range from0.4 (s) to 1.0 (s), both ijnc| usive, in th
normal reproduction, the intra-coded picture data bei ng | ecorded-atdacedt
to the sectors in which the auxiliary data including thg junp addresses i
recorded.- - --15:- -Ar—rage—+nrferratt-on-recor-di-ng- et hod accordl ng to crarmr

s an {5L2|ff*“en£®%“ﬂad oS g gakinfioh ieEbfdind m “ﬁ‘@ém?ﬁg
met hod|ctdiapn @, nohérfels laotdp pibturdiickided e eadh Idfltﬁémldmmvldf%mdpmthhe arinp

addr eskes i ncludes of f set data corresponding to a differ-
intra~coded picture.

29. ({Added) An Image information recording method according to
claim 10, wherein the plurality of group data include different nurnbers of pictures.

30. (Added) ‘An image Information recording method according to

clalm 10, wherelit each of the plurality of group data includes at least one group of
pictures (GOP).

31. (Added) An image information recording method according to

claim 30, wherein at least one of the plurality of group data Includes a plurality of
GOPs.

32. {Added) An image Information recording method according ta
claim 10, wherein a plurality of auxiliary data corresponding to respective second
group data are recorded on the recording rpedium, the auxiliary data corresponding
to the first group data including a plurality of jump addresses indicating respective
locations on the recording medijurmn at which the respective auxiliary data
corresponding to the second group data are recorded, each of the second group
data including second picture data which Is reproduced during the normal
reproduction opération at a respective second time later than the first time by a
ras-pectlve predetermlned- substantially fixed time period, and the respective
predetermined substantially fixed time periods being different.

33, (Added) An image information recording method according to
claim 32, whersin the plurality of jump addresses. comprises nmax jump addresses,
the first ime is dencted as T1, and the respective sacond times are denoved as
T2 for n=1 to nmax as follows:

IR [ 1]



P13358 - 56 - ence between a thir gk
_second time, the third time being a time when third pict MM c
in a top sector of the second picture data, is reproducegl Fit
reproducti on. 17. An image information recording netho

claim 16, wherein the offset data represents an interval

b twee? he sec
time and the thll’d time.

n
T2=T1+LATi
=1

where ATl is a positive value far each value of |, and i, n and nmax are natural
numbers.

34. (Added) An image information racerding mathod according 10

claim 33, wherein ATi remains unchanged or is increased as a value of | increases
from 1 to n.

35. (Added) An Image information recording method according to
claim 32, wherein the plurality of jump-addresses comprises nmax jump addresses,

the first time is danoted as T1, and the respective second times are denoted as
T2 for n=1 to nmax as follows:

"
72=T1-ZATI

=1

where AT1 is a positive value for each value of i, and i, n and nmax are natural
numbers.

36. (Added) . An image information recording method according to

claim 35, whereln ATi remains unchanged or is Increased as a value of i_increases
from 1 to n.

37. (Added) A machine-readable recording medium comprising:

a plurality of pictures represanted by plcture data grouped and coded Into a
plurality of group data recorded on the recording medium, each of the group data
comprising at least one intra-coded picture, with the plurality of group data
tecorded on the recording medium $o as to be reproduced durlng a normal
reproduction operation in time ordered succession; and

-

]




the offset data represents a difference between a pictd B
picture represented by the second picture data and a pijctjure nunber of {a
picture represented by the third picture data. -9 OCT 1998

18. An image information recording nethod according to REPL :', Iﬁjgw ET
t

——— - S

a first auxiliary data and a second auxiliary data recorded én the recording
medium, the first auxiliary data carresponding to a given first one of the plurality of
group data, the second auxillary data corresponding to a second one of the plurality
of group data, wherein the flrst auxiliary data includes a jump address indicating at
least for purposes of high speed reproduction a location on the recording medium at
which the second auxiliary data Is recorded, such’that the glven first'one of the
plurality of grouh data includes first pictufe data which is reproduced during the
normal reproduction operation at a first time and the second one of the plurality of
group data inciudes second picture data which is reproduced during the normal

reproduction operation at a second time later than the first time by a predetermined
substantially fixed time period.

38. (Added) A machine-readable recording medium according to ¢laim

37, wherein a tap picture included In each of the plurality of gro:up data is an intra-
coded picture.

39. (Added) A machlne-readable .recording medium according 10 claim
37, wherein the plurality of group data inc!udé different numbers of pictures.

40. (Added) A machine-readable recording medium according to claim

- 37, wherein each of the plurallty of group data includes at least one group of
plctures {GOP).

41, (Added) A machine-readable recording medium according to claim
40, wherein at least one of the plurality of group data includes a plurality of GOPs.

10
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REPLACEMENT SHEET
-9 0CT 1998

42. (Added) A machme-readabla recording medium according to claim

37, wherein a plurality of second auxiliary data corresponding to second anes of
the plurantv of group data are recorded on the recording medlum, the first auxiliary
data lncludlnl a plurality of jump addresses Indicating respective locations on the
recording meduum at which the respective second suxiliary data are recorded, each
of the second ones of the plurality of group data Including second picture data
which Is reproduced during the norm_al reproductlon operation at a respectlve
second time later than thé first time by a respective predetermined substantially

fixed time period, and the respective predetermined substantially fixed time periods
belng different,

43. (Added) A machine-readable recording medium according to clalm

42, wherein the plurality of jump addresses comprises nmax jump addresses, the

first time is denoted as T1, and the respective second times are de_r}oted as
T2 for n=1 to nmax as follows:

T2=T1 *:ZiATI

=1

where ATl is a positive value for each value of i, and i, n and nmax are natural
numbers.

44. (Added) A machine-readable recording medium according o claim

43, wherein ATi remains unchanged or is increased as a valus of | Increases from 1
1o n.

i
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45. {Added)’ A machine-readable recording medium according to claim

42, whereln the plurality of jump addresses cormprises nmax jump addresses, the
first time is denoted as T1, and the respective second times are denoted as
TZ for n=1 to nmax as follows:

n
T2=T1-LATI -
f=1

where ATi is a positive value for each value of i, and i, n and nmax are natural
numbers. '

46. (Added)i A machine-readahle recording maedium according to claim

4G, whereln AT] remains unchanged or Is Increased as a value of | increases from 1
Fo n.

47. (Added) " An image informatlon reproducing apparatus for

reproducing lnforrr;ation from a machine-readable recording medium according to
37, the apparatus comprising: '

a reproduction head for reading the auxiliary data and the plurallty of group
flata from the recording medium; . '

- u controller, operatively coupled to the reproduction head during the high
peed. reproduction operation, for causing the reproduction head to read the jump
pddress included in the auxiliary data comresponding to the given first one of the
‘plurality of group data, read the first picturs included in the glven first one of the

lurality of group data, and then jump to the auxiliary data of the corresponding
second one of the plurality of group data.

12
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43. (Added) An image information reproducing apparatus for
reproducing information from a machine-readable recording medium acscording to
42, the apparatus comprising:

- a repraduction head for reading the auxiliary data and the plurality of group
data from the recording medium; _

a controiler, operatively coupled to the reproduction head during the high
speed reproduction operation, for causing the reproduction head to read the jump
address included in the auxiliary data corresponding to tha given first one of the
plurality of group data, read the first picture included in the given first ons of the _

plurality of group data, and then Jump to the auxiliary data of the corresponding
second one of the plurality of group data.

o W
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