DESCRI PTION  Met hod and Apparatus for Recording Still and Moving Pictures

aind Recordi ng Medium for Recording Still and Moving Pictures

Technical Field " This invention relates to an apparatus and a net hod
for *recording noving pictures and still pictures using a general-purpose
standard for encodi ng noving pictures, duch as MPEG2, and a recording
medi um havi ng noving and still pictures recorded thereon.

Backgr ound Art I n Japanese DEBSGBIBIIONat ent Publ i cation 3-34686,
there is disclosed a digital still _picture signal recording/reproducing

device i igtned aad Hppagath Lifore RacprdiagSdileendidMovirg Peetutgs |
picture signals are,selected fromvideo canmera qufput,  signals and recorded
in a digi tﬁ!&@%ﬁél%?ﬁ%@gum OYa%F‘iW&fﬂ&:fSts‘hj]gﬁd!ds MgyanenPigtures ead
out fromthe digital nenory are glirvi ded in%o l%ural tracks for recording
on a digital speech recording/reprothRicl] Faeld ce. In the digital
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in whi chr go¥r8th @inké81®M having moving and still pictures recorded thereon.
Background Art
In Japanese Laying-Open patent Publication 3-34686, there is
disclosed a digital still picture signal recording/reproducing device
in which, as moving picture signals are recorded, desired still
picture signals are selected from video camera output signals and
recorded in a digital memory, such as RAM, and in which signals
sequentially read out from the digital m-eméry are divided into plural
tracks for recording on aildigital speech recording/reproducing
device.
In the digital still piéture signél recording/reproducing device,
the digitélly-recorded still picture signals are recorded along with
identification signals specifying that the digitized still picture
signals are signals other than speech signals, for demarcating the
digitally-recorded still picture signals from the digital speech
signals.
In the Japanese Laying-Open Patent publication 5-36205, there

is disclosed a magnetic recording device in which moving pictures



2 can be inmaged even during tinmer operation on the occasion of inmaging a
still picture using a tiner. . In the Japanese Layi ng- Qpen Pat ent
publication 5-115053, there is disclosed a nmagnetic recording device in
whi ch a specified one of contiguous anal og noving pictures is recorded as
still picture signals in a still piCtu?e recording area and the stil
pi.cture is alsq continuously recorded in the noving picture recordi ng area
for enabf#hgPEorFtahehsied®iofd R Ha & oHimek sOprTakioR e Q& ddtf sPFFRSIQR cOfr e
at the tjme of reprgguction of .the mqving picture. In the Japanese

Layi ng- GIRASHLE hStLMCLYT f HS 1R8I 8 MET. there is disclosed a video canera
i orure in ahl BhiBer JARARSSR gayErea0p dibabarehbpubTidan y FLeBsding
oxecut eat 1% SiHIPsBUPY “hastelag FERbrdlh Reitelia wRIRE, £ fBstHiee
convent | 3851 vy Safidlohy Buitle® B8 vifie Picturss dsaTeRordd bh dtille

Lhe MOV ek ybiscd W @hRIAIR 4 SEPMIUBFL AT e FOBLOMIFE AL aHY ANTAFRIL ifichave,

whilst the still picture 1s rec igital signals in Igital

signal racQldbngontRfiouditTecoded3ANEAS Ao iRg Pisete HeRAMNDarea
circuits, nanely an anal og signal processing circuit for recordi ng noving

pi ct ur esfenden&bHing ted mpirghanspo ACOTStAE Comidinksf 6Ff tReordcBgdedi Isktill
pictures, are required, thus conplicating the device structure. For
repr oducpigturehet theoricee afowe poo dudtidn ldf thetmio esng tpimtoepr oduci ng
clredits forIn the Japanese Laying-Open Patent publication 7-193777,
there is disclosed a video camera capable of simultaneously
recording the moving picture and the still picture in which, if
recording release mode is selected during recording of the still
picture signals, the recording picture release mode is executed after
completely recording the still picture signals for not allowing
incomplete still picture to be left.

Meanwhile, in a conventional device for recording both the
moving and the still pictufe,_ the moving picturers are recorded as
analog signals on a mégnetic tape, whilst the still picture is
recorded as PCMed digital signals in a digital signal recording area.
Thus, two channels of the signal processing circuits, namely an
analog signal processing circuit for recording moving pictures a.nd
a digital signal processing ci-rcuit for recording still pictures, are

required, thus complicating the device structure. For reproducing

the recorded moving and still pictures, two reproducing circuits for



3 coping with the two recording systens are required. If a still
plcture t+s imaged during recording the noving pictures, the sanme scene is
recorded in duplicates by analog and digital signals. If only a stil
pictare is recorded, an analog signal recording area for a noving picture
is not used. In such case, the recordig capacity of the recordi ng nmedi um
such as a magnetic tape, is not utilized effectively. Moreover, if a
still pi€eP@iBdgi Withdhedtwarrerprding ayatews arpveqyipedtures, the digital
signals of .the.imaged sti]l picture are recorded in the speech signa
recording ar egf 8o stali Piftdneg is cimrgedy derimgi resosdipel sher mpwingi ||
pi cture, speech rgﬁording IS interrupte us it
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medi um as we venting interruption speech recor di

However , ty\f,éhig%tsﬁgﬂﬁgfieeggcﬂml y recording conpressed data for noving
pictures and that for still pi ctureg, it becones difficult to selectively

record only sMétedvetlUrps.a still pRItudVerigOTMpddedabpys deavbaskg b is
an object of the
moving pictures, the digital signals of the imaged still picture are
- recorded in the speech signal recording area, so that, during
recording of digital signals of the still picture, speech recording is
interrupted.

Thus it may be contemplated to record on the recording
medium the moving picture and the still picture by the compression
system for moving pictures and by the compression system for still
pictures, respectively using such as MPEG standard, in order to
make common use of the recording device for recording the moving

| picture and for recording the moving picture for enabling effective
utilization of the recording capacity of the recording medium as
well as preventing interruption of speech recording.

However, with the structure of simply recording compressed
data for moving pictures and that for still pictures, it becomes
difficult to selectively record only still pictures.

For overcoming.the above drawback, it is an object of the

present invention to provide a still/moving picture recording



present invention to provide a still/noving picture recording

4': apparatus and a still/nmoving picture recording nethod in which a comon
hardware structure is used for recording noving pictures and stil

picttires and in which effective utilization can be nade of the recording
capacity of the recordi ng nmedi um even i # case noving pictures are recorded
together with a still pictyre, and a recording nediumfor still and noving
picturesaHQ@FﬁQ“FeEBﬂdédSfﬂbﬁé@ﬂlﬂﬂePlﬁhWT¢mf%ﬁQﬁQW§%1?9@%9ﬁe?““ﬂ@h°htﬁl

i ctures. Lt is another object of the.present jnvention to provide an
gppar at u§eghgop rﬁrréﬁaﬁ?lds%{‘ﬁcé%fad?%g“?&@i TGCOAFHIn8yMRYINg Rictugess

' Ll .pi . b d d ,
b sc osurdop AN e etGakt sra”ier Whigh Skl Y% %lgtgmfgapegg%;aﬁ;f%
' . ' ti i s .pi ct .
Comr ossi A8 FAESHdthg AP iR ERR g ol VEh 48 0¥ Snomingon
' ' dj t Lgt t,put ted
by the  Braferes arerebdrageTRaRaA ) LRI bl IECHEE iy G ReBHPTAL ©

conpr essSi,dd Ayt 85 S¥filCing rHB%'i‘ﬁF‘; E'icﬁY‘FésCmé'%Hn ¢ eRloFlidde th%?m@fg;hﬁgﬁkon

parameters of the picture conpressi nmeans between _those for _
pi cture heSeidd Pdceifled HBgRther Wit st GikkBresecording for switching the

pi cture conpression system Wth the above picture conpression system

swi t chi ng neailis, is henedngr aslsjedt of the present invention to provide an

apparatus and a method and a recording medium for moving/still

pictures for enabling only the still picture data to be selected and
reproduced.

Disclosure of the Invention

The still/moving picture recording apparatus according to the

present invention includes picture compressing means for

-compressing input picture signals.for conversion to picture data,

recording means for recording the picture data outputted by the

picture compressing means on a recording medium and picture

compression system switching means for switching the picture

compression parameters of the picture compression means between

those for moving picture-'recordin'g and those for still picture

recording for switching the picture compression system. With the

above picture compression system switching means, the compression

system is preferably switched for still picture recording to an intra-

frame encoding (I-picture) or to forward predictive encoding (P-

picture). Also, with the still/moving pictﬁre recording apparatus



systemis preferably swtched for still picture recording to an intra-
frame encoding (l-picture) or.to forward predictive encoding (P- picture).
Also, with the still/noving picture recording apparatus

5 aécording to the present invention, the picture conpression system is
automatically swi tched between that for5aning pi cture recording and that
for still pictyre recqording for recording conpressed picture data on the
recor di n§Skedidipg to the present| inventian,pthe pictudeoraimpresiiamasystem
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be such information in which the quantrzation coefficient of t

macro-  blageld ol pheteis mpl@isai 6ANPEEsMmiedBr SNEAdGth ¥ 1h @GFietdaBCre v fdidgle
MPEG . standard is fixed at a specified value. The conpression paraneters

for stillang fonrgememting, ifiorneies isnpllvpidturer rexandi g o d eagminiptds seid t he
notion vector or the input picture position.

- picture data compressed based on compression parameters for still
picture recording, and recording means for recording picture data
generated by the picture compression means on an exchangeable
recording medium. Picture data inclusive of the still picture
recording mode information specifying that the picture is a still
picture is recorded on the recording medium f.'o'r the still picture
recording mode. The still picture recording mode information
specifying that the picture recorded is the still picture may be such
information in which the quantization coefficient of the first macro-
block of picture data compression-encoded in accordance with the
MPEG standard is fixed at a specified value. The compression
parameters for still picture are set in meeting with for example the
magnitude of the motion vector or the input picture position.

In the still/moving picture recording method wherein picture

compression parameters are switched between those for moving

picture recording and those for still picture recording, input picture



In the still/noving picture recording nmethod wherein picture conpression
paraneters are switched between those for nobving picture recording and
those for still picture recording, input picture

6 signals are converted into conpressed picture data by a picture
conpressi on systemdi fferent between oné for nmovi ng picture recording and
one for stillhgicture recor%%gg, and the conpressed picture data is
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"the recording mediumalong with the still picture re ng no
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Wth the present still/noving picture recording nmethod, the conpriession

par anet essghals stol lcqunetresser piicdarehadatd nwitigl ebsi pacengedi ngn byt h¥PEG
as a standard for encoding, the quantization coefficient of the initial
macr o- bl oekooflipganedeuoat a be fixed at a pre-set specified value, and the
information in which the

- In the still picture recording method according to the present
invention, picture data compressed based on compression parameters
for moving picture recording is generated for a moving picture
recording mode for recording on a recording medium and picture
data compressed based on compression parameters for still picture
recording is generated for a still picture recording mode for
recording on the recording medium along with the still picture
recording mode information specifying that the picture recorded in

a still picture. With the present still/moving picture recording
method, the compression parameters for still picture provide that,

in compression encoding by MPEG as a standard -fo.r encoding, the
quantizafion coefficient of th-e initial macro-block of picture data be
fixed at a pre-set specified value, and the information in which the
quantization coefficient of the initial macro-block of picture data is

fixed at a pre-set specified value is used as the still picture

recording mode information. The compression parameters for still



quanti zation coefficient of the initial macro-block of picture data is
fi-xed at~a pre-set specified value is used as the still picture recording
nmode information. The conpression paraneters for still

7 prcture are set in neeting with for exanple the nagnitude of the notion
vector or the input picture position. 7 The still/noving picture
recordi ng, medi um according to the present invention has a noving picture
recor di nB1GFREE AR Sedt in| meatingr withcbedi eyampds lihei magrivodeed f beei n
conpressed picture, data pbtained py switching the picture conpression
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according to the present
recording.

The still/moving picture recording medium according to the
present invention has a moving picture recording area and a still
picture recording area. The moving picture recording area has
recorded therein picture data compressed based on compression
parameters for moving picture recording while the still picture
recording area has recorded therein picture data compressed based
on compression parameters for still picture recording as well as the.
still picture recording mode information specifying that the picture
data recorded is a still picture.

Brief Description of the Drawings

Fig.1 is a block diagram showing an illustrative structure of
a still/moving picture rec.ording device according to the present
invention.

Fig.2 is a block diagram showing another illustrative structure
of a still/moving picture recording device according to the present

invention.



I nventi on. Fig.2 is a block di agram show ng another illustrative
steructure of a still/noving picture recording device according to t he
present invention. _ 8 Fig.3
is a“block diagram showi ng a specified 8llustrative structure of a
still/moving picture recording/reproducing device according to the present
i rvent i on. Fig.Bi gis4 as tdofdkondhegiamorsidwinp & | §8edifieaUaIResHlative
operations -for determ ning quantization parameters supplied to a picture
conpr essi Baustpansiodn dr siébswovhygapiontrel kecooldidfarepinddd ding Ndevice
pi cture recording/reproducing device shown in Fig.3. _ Best
Mode for ¥T&F95diL datthepreseantinmention. Referring to the dr awi ngs,
preferred enbodj nents of the present invention wll be explained i n
detail . Rig 4sdp| 2/ flevwelari four dllnstmatdngg adeequencac odt. diprgatoh e
pr esent ifnven&i on is configured as shown for exanple in the block diagram
of Fig. #or determuinggBantizahienur epessoretierg daipléedhdwn anpicturd

' device 2, a speech conpression device 3, as a
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' Referring to the drawings, preferred embodiments of the
present invention will be explained in detail.

The still/moving picture recording device according to the
present invention is configured as shown for example in the block
diagram of Fig.1.

A still/moving picture recording device shown in Fig.1 includes
a speech input device 2, a speech compression device 3, as a speech
processing device, for converting an input speech signal outputted
by the speech input device 2 into speech data, a speech input device
4, a picture compression device 5 for comﬁressing picture data
outputted by the speech input device 4 for conversion to picture
data, a recording data generating device 6 for transiently storing
picture data outputted by the speech compression device 3 and
picture data outputted by the picture compression device 5,

. packeting the transiently stored speech data and picture data for

generating packet data and for outputting the packet data, a

recording device 7 for recording the packet data outputted by the



pi cture data outputted by the speech conpression device 3 and picture data
outputted by the picture conpression device 5  packeting the transiently
stored speech data and picture data for generating packet data and for
outputting the packet data, a recording device 7 for recording the packet
data outputted by the 9 recording

data gengeabirdyngedia¢s e%%rﬂ!@ir?%?ﬂ'é@ﬂ@@bﬁeoheﬁw Extthan@eable Sre ddeihg
pi cture conpression system swi tching device 10 for switching picture

conpr essinp@d pamasetadid aPp BStirredt Beh § Fes s10at 8y St e A 0§W i ASIEING) deRdEat 1 00for
conditions for the picture conpression device 5 for recording noving

pi ctures stwitchdng fpictste | &omprtassés naphrainteterserprsicaibbvg t che ngitthere
pi cture conpression systens. - The speech input device 2 includes a
m cr ophor® mpde sgieat o p eviadimg qoodHIensgfan theipictareanpmipnessio apkeeice
signals col l ected by the nicrophone. The speech conpression device 3
i ncl udes Saforeneeel it gimowingf prcisyrescho fidro oo foar still pivduirapusnd peso
signal _into digital signals and subsequently conpressing the converted
di gi tal siegsal for ewisehpug ttiegpiplaushcemprestionpbgsiemsi nput deice 4
I ncl udes an i nmagi ng optj cal sgsteql an Lnag$ng system such as CCD, and a
pi cture signalThe otReeshgnnutcdavice 2pipchrdengd vaicpaphostaangd snprah
processi ng operations ,on the ijymaged picture signals ) The .pi ctu
conpr essisganaiw%c%swa gaggurgnggﬁcég@iphb{ydp,gc PFecﬁ’oF‘mF%g"'%ﬁFJ ebY
exanpl e. ,The pi.cture conpression deyice 5 is desigped. for,canpressing a
pi c':rEre J£ er'%bf’é?ﬂﬁ(gn(?gpnﬁ%sisﬁ&ec compression We¥ice 3°TMR15a%s "%
encoding circuit for speech for converting the input speech signal
into digital signals and subsequently compressing the converted
digital signals for outputting speech data. The picture input deice
4 includes an imaging optical system, an imaging system, such as
CCD, and a picture signal processing circuit for performing various
analog signal processing operations on the imaged picture signals.
The picture compression device 5 includes an encoding circuit
for MPEG2, as an example. The picture compression device 5 is
designed for compressing a picture under picture compressing
conditions designated by the compression parameters supplied from
the picture compression system switching device 10.
The .recording data generating device 6 includes a memory for
transient storage of speech data and picture data and a data
processing circuit for packeting the transiently stored data.

The recording device 7 has a recording medium loading unit

for loading exchangeable recording mediums, such as tapes, discs or



condi ti ons designated by the conpression paraneters supplied from the
picture tonpression system sw.tching device 10. The recordi ng data
generating device 6 includes a nmenory for transient storage of speech data
and picture data and a data processing Wircuit for packeting the
transiently stored data. The recording device 7 has a recording

medi um | Gﬂdm@')umﬂfdSf,Oanﬂoﬁdidlg)ﬂﬁ&@%@ﬁ@@iﬁfé?%dﬁﬂﬂn?‘ﬂa‘&l@et a4eh &
t apes, discs or 1 menory cards,
and a reddrediegdedreesordiorg meediwinndl heoketo idting devitber Irea@edsrgsekéitng
medi um The recording device 7 records packet data furnished by the
recor di nod #ted af WaHsh&d ny uthe Gesondiag edatmngeaklretimgonding6nask usheS.
The picture conpression system changeover device 10 includes a conpression
par anet erex¢bangeable recordingrmeidigms Stures, having stored therein

conpr essi on pa,é meters for recording noving f?i ctures, a conpression

par anmet er stor 85 RAfiturecompPERSSipNpFEstamschangeovgrsdovice tikinciudes
conpr essi on _par anet.er s recording still, eﬁi ctures, a paraneter selection

f
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devi ce 5, a 16 for nonitoring the operatipg states of a noving
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pictures, a parameter selection circuit 13 for selecting parameters
supplied to the picture compression device 5, and a CPU 16 for
monitoring the operating states of a moving picture recording button
14 and a still picture recording button 15 for determining the
recording mode and for controlling the selective switching operation
of the parameter selecting circuit 13 based on the selected recording
~mode so that the compression parameters for recording moving
pictures and those for recording still pictures will be supplied to
the picture compression device 5 during recording of the moving

pictures and during recording of the still pictures, respectively.

The compression parameters for moving pictures prescribe the
compressi.on ratio larger than those for still pictures. The
compression parameters for moving pictures permit all of the three
sorts of encoding of intra-coded frames (I-pictures), forward
predictivé encoding (P-pictures) and bidirectional predictive coding

(B-frames). The compression parameters for moving pictures are set



the'bicture conpression device 5 during recording of the noving pictures

and duri-ng recording of the still pictures, respectively. The
conpression paraneters for noving pictures prescribe the conpression ratio
| arger than those for still pictures. 11 The conpression paraneters for

noving pictures permt all of the three sorts of encoding of intra-coded

frames (latpthéuriesd ,of Qewerhtingedhet pveanc edinifréSsivctdates foanthoving
bidirectional predictive coding (B-frames). The conpression paraneters for

novi ng pipittuess @ tdet the quanaizdtient icoe fdicipartsr atfi tiye thrdtpdlcmaero-
conpression data for noving pictures so that the quantization coefficients
of the i hilpickl wibkcbe-otlénékani 1l be ot her than 1. The conpression
paranmeters for still pictures prescribe the ression ratio snaller than
t hose for rmvﬂ?@epcgmpre@snonTmrmmmsﬁqu larpdicénges oprasoritee the
pictures are basically intended for intra-coded frames (l-pictures) on the
condi ti ofampresskontiatio smalles thanr ghagei for eqasingl Risiacest i vefhe
within.a pre-set time, picture encoding nmay, be carried og%aaiyformrd
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par anmet erps recor I hg plctures conmpr essi on

5. If thqpMichgrift Ungy! %C%rdjthgeQHEHmﬁ tfure data for still pictures is

generated, the quantization coefficient of the first macro-block of
the compressed parameters for still pictures is set to unity (1).

If the recording button for recording 14 is pressed down, the
CPU 16 judges the mode to be that for recording moving pictures
and controls the parameter selecting button 13 to supply the
compressed parameters for recording moving pictures to the picture
compression device 5. If the moving picture recording button 14
continues to be press.ed down, the CPU 16 continues the recording
of moving pictures. |

If the still picture recording button 15 is pressed down, the
CPU 16 jﬁdges the mode to be that for recording still pictures and
controls the parameter selecting button 13 to supply the compressed
parameters for recording still pictures to the picture compression
device 5. At a time point a one-frame still picture has been

recorded as from a time point of detecting the pressing of the still



cont'i nues to be pressed down, the CPU 16 continues the recording of noving
pi.ct ur es. If the still picture recording button 15 is pressed down,
the CPU 16 judges the node to be that for recording still pictures and
controls the paraneter selecting buttonidi3 to supply the conpressed
paranmeters for recording still pictures to the picture conpression device

5. At aplict®roredopdiie-biaeten S15! |tHd cCCPTP PESchagBs tReOkEHU phcfur@m a
time point of detecting the pressing of the still

12  pict weeordingdinogl dubt be flérminetddPU Thecatisasg émendt inldy pieckurmade
recording node to be term nated. The arrangenent may be so nade that,
during thbatj rdurhegsthlel tpmet urhee sHdbrpicwmnreut t pecofding bptesaed Hoim,
the still picture recording will be continued for the nunber of franes per .
unit ti mpressed dowme tdamstdd pictugsseecondingtwéllnbei ngnginvadeforctdrali ng
time. That is, during the time the still _picture recording button 15 is
pressed aavpbestof Ifrpmeuper vant itame vwbide isetlbe daamatas emtlesser than 30
franmes .per second. | f, durjing the tine the npving {)i cture recordin

. _ i1 ng
butt on 14hesmyidgs pdcHenh reGoTdingitimne ' ThsE ddnd U ngot g tameukhierstibk
noving pi.cture recordi ng, node, i?e. still gi c&ure recﬁdi.ng button 15 is
pressed AdGAUTEHS G IPE LHitCReL O tifePEFEEEd d e Wifor 8L} RICTRESS RIS om
t hose fort the novi gpeﬁgi (f‘ture to Eose3fo% the still Bi %ture for one frane
period. PhREISGOrEah G ik TAbRA LA R 30T TAMES RAR SEEPMI pi cture recordi ng
mode wi || be nt i ri hg _timnme. k ' ft st.il Il et,ure
mode will be GRNtAQHGY ML PinbNehe thi%iRE BIERH %R0 IRg bk bR THUIS

pressed down such that the recording is going on under the moving
picture recording mode, the still picture recording button 15 is
pressed down, the CPU 16 switches the picture compression
parameters from those for the moving picture to those for the still
picture for one frame period. The CPU 16 may be configured so
that the still picture recording mode will be continued during the
time of pressing of the still picture recording button 15.

The picture compression device 5 compresses the input picture
signals, based on the pictﬁre compression parameters supplied from
the picture compression system switching device 10, for converting
the input picture signals into picture data. When generating picture
compressi.on data for still pictures based in the compression
parameters for recording still pictures, the picture compression
device 5 sets the quantization coefficient of the first macro-block

to unity (1). When generating picture compression data for still

pictures based on the compression parameters for recording still



The picture conpression device 5 conpresses the input picture signals,
based on'the picture conpression paranmeters supplied from the picture
conpressi on system sw tching device 10, for converting the input picture
signals into picture data. Wien generatildg picture conpression data for
still pictures based in the conpression paraneters for recording still
pictures,picharpsct the picquressiomprdsyice Bevdté Sheeqpanhezuaitization
coefficient of the first macro-block to unity (1). Wen generating

pi cture cunpffécieminofdthe fiostsnakro-platkntesobhsedham thétyx @apr essi on
paraneters for recordirgg still 13
pi ctures, the BYctifeobms eosi ohhdevienoBling s médiwmanwitedthesn or not
coefficient of the first macro-block to other than unity (1). By
recor di nd &SP RHE & dasr bieeq Ao erinutéenstildr pheture gesodidigghaso decar dime
in the still picture,recording npde or in _the ngving picture recording

g ]
mode, degdifdfHRY B8 RAEERES T6cofdinghmodp,adepeading eaevhiethentonnoththe
initial- macro:-.bl 30 IS ossi ble to aytomati cal |

sel ect an%‘f'?%blrz& 428 8??%&‘}38%@ Hfl _tggfggﬁaé?d&%fmlﬁg A&ps&HuLP| é?;. it
the. presarteomdenp PSR 16 M PRaRieath 3eLgEf mndbdePendigeconfy ghenstitt °
Syst om o KRBT o FERY Bty b Aot lide 1o be the mbving picture
moving i cturse oPESRRYE ot ARSI FRT AR BARIEG oo of lag RIS 1E
conpr essi Qi PAAAIEREB8 thé Present invention will hereinafter be explained. On
pressing the moving picture recording button 14, the CPU 16 in the
picture compression system switching device 10 judges the mode to
be the moving picture recording.mode and furnishes the compression
parameters for recording moving pictures to the picture
compression device 5. Based on the compression parameters for
recording moving pictures, the picture compression device 5
compresses the input picture for outputting the compressed picture
data. The recording.data generating device 6 packets speech data
outputted by the speech compression device 3 and picture data
outputted by the picture compressioh device 5 to supply the
packeted -data to the recording device 7. The recording device 7
records the packet data on an exchangeable recording medium 8,
such as a tape, disc or a memory card. This effects recbrding of

moving pictures.

If the still picture recording button 15 is pressed, the CPU 16



‘recordi ng noving pictures, the picture conpression device 5 conpresses the
i nput pitture for outputting the conpressed picture data. The recording
data generating device 6 packets speech data outputted by the speech
conpreession device 3 and picture data ouygputted by the picture conpression
device 5 to supply the packeted data to the recording device 7. The

recor di ndndehiec@iéturecos thp riedisipnckpht shat ammcamgxagwaeabbejﬁag%dme _
medium 8, such as a tape, disc or a nenory card. This effects”recording of

novi ng pimogresto be alfstilie pikitukepirelcordingcondidyy id ofutpidedr ereed,
the CPU 16 14 in the picture

conpr essi OdMPyeisaio swpachmeg edsvice ek ¢ tdigas $tiH pioderéo e thestpilchure

pi cture recording node, and furnishes the conpression paraneters for

recor di ngcempresgienudsyice the Basedr en cheprozsmposs s Cpabami¥teed €6rt he
conpression paranmeters for recording still pictures, the picture

conpr essi MAf Wfeliingestilt priptesessthe Ipd ctupetc pipresesid nrd evieef § aempoesst put
the conpressed pictyre data. The conpressed one-frame picture data is
packet ed ‘S'SF tROUY ddsEragiemiangframei he eauvvpus 6h &ineio mprmreissiedd pictuhe
recordi ng, devi 7 for recording 02 t he exchangeabl e recordj ng nedi um 8.
If the st#13-pi ECPRPILESRY PRE-dR2 DS K cludesddtdoih Puekptedthg the

di f ' i ct , .th U 16 in the_picture conpression _system
devi ce 10 SRTERE YdH8 FOAGALILEPELES oh 2ha, Bhtishe & dopthearesordins

BT e bR T PO B8 beRing S8 e &R ehahGeal T AL O fiRE Racfidm ¥ T
If the sti_ll picture recording button 15 is pressed down during
the recording of moving pictures, the CPU 16 in the picture
compression system device 10 switches the picture compression
parameters supplied to the picture compression device 5 from those
for moving picture to those for still pictures only during one-frame
period. Thus, the picture compression device 5 reverts to the state
of compressing the moving pictures after compressing the input
picture based on the still picture recording compression parameters
for one frame period as from the compressed state for moving
pictures. The picture data, sequentially outputted by the picture
compression device 5, is pac.keted by the recording data generating
device 6 a.nd thence supplied to the recording device 7 for recording
on the exchangeable recording medium 8.
Since only the compression parameters are modified for one

frame period of recording still picture, even if the still picture is

recorded during recording the moving pictures, but the series of



period. Thus, the picture conpression device 5 reverts to the state of
conpressing the noving pictures after conpressing the input picture based
on.the still picture recording conpression paraneters for one frame period
as fromthe conpressed state for noving 15pi ctures. The picture data,
sequentially outputted by the picture conpression device 5, is packeted by
the recormondgngdapicpener aé¢ oedimeveperftidnd aieNaRtSURPLbadidfeliNSo. tha
recording device 7 for recording on the exchangeabl e recordi ng nmedi um %3
Since onlstitlheictwpe essi dre parcamatedt swivhowndhteadifrihgonae readedpggi 8¢ of
recording still picture, even if the still picture is Trecorded during
recor di ngPéngovP it uriesk.ur eCobsequeatseri eseofspeech recording is not

15 noving picture recording operations are not discontinued so that still
pi cture daiepeuptedrdiering trenardimgeofuphe myotviiegr péotutiesy oMonsover, if

pi ctures. Consequently, the speech recording is not interrupted during
recor di ndh& meYiRgyi #wdpistilr axictusesowvae, neconded msvinugtameossly,) the
pi ctures are.recorded simultaneously, the noving and still pictures are

not recorB8YRE 289a541H Rickures @re Roh| 5L qavd ednigy SN aratey areass cbut

one-frame.picture is nodified for recording the one-frame still picture,
so t hat t%g’é"‘é’ 6&8%‘@’“&{&&&199 SHitem e ATeLEaf FRfMFeR] G TCals mogékfgpéi fex

e o0t ok QAU B35 2 850, BRGSO BTG il SRS 15
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can be wastage. Also, since the one-frame input picture is recorded in the
still picture recording mode with a low picture compression ratio
as an encoded frame reproducible within the frame itself, such as
the intra-frame coded frame (I-picture), a still picture can be
rec.orded to a high picture quality.

In addition, since the present still picture recording device 1
records on the recording medium data indicating whether the
recording is by the still picture recording mode or by the mo%ring
picture recording mode depending on whether or not the
quantization coefficient of the initial macro-block of pictﬁre data is
fixed at 1, it becomes possible to select and reproduce only the still
picture da;ta automatically. That is, the recording medium 8 having
recorded thereon still and moving pictures in a commingled state by
the above-described still/moving picture recording device 1, is a

still/moving picture recording medium having a moving picture

recording area having recorded therein compressed picture data



recorded to a high picture quality. In addition, since the present
st.ill picture recording device 1 records on the recordi ng nedi um data

i ndi cating whether the recording is by the still picture recordi ng node or
by the noving picture recording nodejgdepending on whether or not
the quantization coefficient of the initial macro-block of picture data is

fi-xed at combprebse@MasRASSHR! ¢hkO c?cﬂhg%sélft%r9&rr‘a%@ﬁr@mﬁbﬂ he cdridilng

picture data automatically. That is, the recording nedium 8 having

recorded mbeisrgnpitiutesrchdoyi stilplmbwisg bicu o o g gStariea havitnipe
above-described still/nmoving picture recording device 1, is a  still/noving

pi cture mecardietdy tiredieimm damiprg saedopi otn e alatae comepne sk ey berssad by i thae
recorded therein conpressed picture data
16 conproasmpdebasetl parametensifioesseonrgangnetiél pitonre e calodi gigwitiouihey
pictures and a still/moving picture recording area having recorded therein
conpr esseédilli cpicitat aecomdingseth ddsedndormatiosonppessivingpathatt ahe f or
recording still pictures along with the still picture recording node '
i nf or nat ICGHMPEespedimgtungtdatpearedhnseson pptillpdctnie are those for a
still picture. In_the cqonfiguyration OL Fig. 1, theéﬁictune conpr essi on
system switcHitdhgetragigeradon: RE Eidphcd 8L oRI HATSSOMRI§HH O SYSUERY
novi ng pi ct rzﬁ an% t hose boi recgrdin a still Eicture andfthe .
conpr essi ST 5 B8 AEVECEAPoPASNEN S oC P AP TESSAP B RGT ABEL e1SefOE (AR QR 08 om
the picture conpression systemsw tching devi,ce 10 to,the picture
conpresszﬂvdggiéﬁcggr?%mégér?Lgﬁeaﬁgénggﬁgﬁglﬁﬁya still pictufe’ and the
compression parameters conforming to the recording mode are
supplied from the picture compression system switching device 10
to the picture compression device 5. However, an arrangement may
also be made so that compression parameters for recording moving
pictures and those for recording still pictures are provided on the
side of the picture compression device 5 and so that a recording
mode command indicating whether the recording mode is that for the
moving pictures or that for the still picture is supplied from the
picture compression system switching device 10 to the picture
compression device 5 which then switches the picture compression
system depending on the supplied recording mode command.
The 'still/moving picture'recording device 21, according to the
present invention, may be configured as shown for example in Fig.2.
The still/moving picture recording device 2, shown in Fig.2, -
includes a speech input device 22, a speech compression device 23

- for converting the input speech signal outputted by the speech input



al so be made so that conpression paraneters for recording noving pictures
and those for recording still.pictures are provided on the side of the
pi.cture conpression device 5 and so that a recording node comand

i ndi ¢cati ng whether the recording node ig7that for the noving pictures or
that for the still picture is supplied fromthe picture conpression system

sw t chi ngi e 24 0id 1D (P PERT HaBa, COMPS £6SK OTh pheY | §8vic a2 4D 4 NBhcture
switches the picture conpression system depending on the supplied

recordi ngomgeespiomndevice 25THerSkciolm p r®yding pihed Lirr?dteqﬁrcdhme deyhabs 21,
according to the present invention, may be configured as shown for exanple
in Fig.2.outputtethdysthkl piemireg ippatudeviee 2 4li for diwersdonshowpitture
Fig.2, includes a speech input device 22, a speech conpression device 23

f or convatatiaggat meciomgdin gs pleetah genpratingt pmit e26bfor hér apsiettlynptvring

17 device 22 into speech data, a speech input device 24, a picture

conpr essispreadvidad a2gutputtedph eddiengpekehi apmppissionedsivinal 23 aud plte ed
by the picture input device 24 for conversion to picture data, a recording
data gendrigtpgg dimta oxd prdted by dihenpil gt wteo ciomyP r epHOdh deatig coddpandefo by

t he speech compression device 23 and the picture data outpuited by the

pi cture edigort hetire@srgnthyy store pé@l@@ﬁhngaqcﬂemfrtawﬁ datay ter foam
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device 26,0k UppREa 3N & JiUidle 4 dTa ¥ Herdng Wohbho oo o o
exchangeable recording medium, and a picture compression system
switching device 30 for switching the picture compression
parameters prescribing the conditions for picture compression
operation of the picture compression device 25 between those for
the recording of moving pictures and those for recording a still
picture for SWitéhing the picture compression system.

The speech input device 22 includes a microphone and a speech
signal processing circuit for amplifying the speech signals collected
by the microphone. The speech compression device 23 includes an
encoding circuit for speech adapted for converting the input speech
signal into a digital signal and subsequently compressing t-he digital
signal fof outputting speech data. The picture input device 24
‘includes an.imaging optical system, an im'aging element, such as
CCD and a pictu_re signal processing circuit for performing a

variety of analog signal processing op'erations' on the imaged

picture signals.



switching device 30 for switching the picture conpression
paranmeters prescribing: the conditions for picture conpression operation
of. the picture conpression device 25 between those for the recordi ng of
movi ng pictures and those for recordingyg still picture for switching the
pi cture conpression systen1 The speech input device 22 includes a

h | f
rsnpgregﬁ gpgn:{‘g‘lg% 8 EB%‘@ e NiQn° J]%e%ﬁi%klﬁ@é argyy! éﬁéa’?ﬂgwe an

e mcro one e speec conpressi on devi ce

23 incl UQ%@dlnge'&PQhﬂg foir’ MPEGor SPﬁFsCfbt%Q%Fftee@ofn?ﬁréﬁ]\b‘?f dd\di e s
i nput speech signal into a digital signal "and subsequently conpressing the

digital isigoafidwredfloruchintgr&9Psiagh addidturd mn&bﬁt%lfcﬂulr@p'dbrﬂﬁyd:@ﬁn?g‘l
i ncludes an inmaging optical system an inmagi ng el enen such as CCD and

a pictur ecidinédnprspedfied by theidomprensid frpdmgnatemasupipledf froml thee
si gnal processing operations on the imaged picture signals.

18 pilc¢upe tameressivesyistendewiteh2bgidetiedes . f or exanple, an
encoding circuit for MPEQ. This picture conpression device 25 1is
configured forTkemecesding dapi ganer atingrdevidte 2 inohrdesianmemongi foons
specified by the conpression paraneters suppled fromthe picture

conpr essitsAnsiendy stiamgngspeecbe data and TPHetueeordiitag dada gendataing

device 26 includes a,nenpry for transiently storlng speech data and
pi cture PROLETING &éf‘émtprf@éeﬁéickgtbﬁlgcth? trgmspan kst M@rpﬁe Sﬂole&ﬁén amd y

stored speech an pi cture dat a.
picture ta.

The storage device 27 includes a recording medium mounting
unit for loading the exchangeable recording mediums, such as a
tape, disc or a memory card, and a recording circuit for recording
packet data in the loaded recording medium. The recording device
records packet data supplied from the recording data generating unit
26 on the exchangeable recording medium.

- The picture compression system switching device 30 includes
a compression parameter decision unit for a moving picture 31 for
determining the compression parameter for the moving picture, a
compression parameter decision unit for still pictﬁre 32 for
determining compression parameters for still pictures, a moving
picture flt.zg writing unit 33 fed with an output of the compression
parameter decision unit for a moving picture 31, a still picture flag
writing unit 34 supplied with an output of the compression
parameter decision unit for still picture 32, a parameter selection

circuit 35 for selecting parameters supplied to the picture



The storage device 27 includes a recording mediummounting unit for

| oadi ng the exchangeabl e recordi ng nedi ums, such as a tape, disc or a
menory card, and a recording circuit for recording packet data in the

| oaded recording nedium The recording device records packet data supplied
fromthe recording data generating unit 26 on the exchangeabl e recording

nedi um  comprEssipncievec € P @nd ANCPEt 88 B84 th Bnfo AGW Q?le?’grﬂer}‘élt%jgs
a conpression paraneter decision unit for a nmoving picture 31 fo

det er ni ni stgtehef adrepmaseimn piatanretsc dalinlg8 uPEho6 Rikd Whe sfill picture
conpressi on parameter decision unit for still picture 32 for detéerm ning

conpr essi e pediagptutt for3 3t for pgecermining oh¥i RgcoPdPAgr ;dd&0andi FbPY
unit 33 fed with an output of the conpression paraneter decision unit for
a novi ng peetiglding the sel¢dtipecs witcHingyofwhid pagaundterdde uytpbnesiroiih an
output of the conpression parameter decision unit for still picture 32, a
par anet er33el @ i dhatei asad 3®1f otheel determinpdr ameterdingupploide] tive
the picture ) = . 19 conpression device
25, and LEPPTESSIOR RBMMSLERY o mpeing imigtucearecording a;td/:cth@spl fonre
recording buttaon, 36 and the stil| pjcture recording button 37 for )

det er mi n?-ﬁdht RACERES  Tf T ‘&Hdp%rsueaht%ﬂlq g et ngcweeﬁqqxgersm;mijng
of the paganeter lection circuit,. 3 5 .so that, based _on the determ ne
recor di ﬁg&%‘élcfe? t éee ‘i‘éﬁB’r%ssried‘rPrﬁIéP&Tett@Ps e VERRi ngn i cBtilk rRicsuarag
and thoseszcyecﬁ(,ieu picture recording will be supplied to the picture
conpressi on )

Based on the generated encoded data volume sent from the
picture compression device 25 and on the picture activity, the
cqm‘pression .parameter decision unit for a moving picture .31
determines the compression parameters for recording the moving
picture. The compression parameters for moving pictures prescribe
a compression rate larger than fhose for still picture. The
compression parameters for moving pictures permit encoding of all
three types of encoding, that is intra-coded frame (I-picture),
forward prediction encoded frame (P-picture) and backward
predictive encoded-franie (B-picture). The moving picture flag
writing unit 11, supplied with the output of the compression
parameter. decision unit for moving picture 31 compulsorily change
the compression parameters for the moving picture to ‘2’ so that the
quantization coefficient of the leading macro-block of the picture
will be other than ‘1’ for enabling the picture to be identified as

the moving picture during reproduction.



device 25 during recording. the noving and still pictures,
respectively. ~Based on the generated encoded data vol unme sent from
the picture conpression device 25 and on the picture activity, the
conpressi on paraneter decision unit fora2@ noving picture 31 determnes the
conpression paraneters for recording the noving picture. The conpression

parameters forT R®VEHth pHesisibaS pRTEafetiede deRi SRIW €AP TOr SHIE b?dtgﬁ{fe 3han
those for still picture. The  conpression paraneters for noving pictures

permt enterdirngin¥s alhle ddmpeebyes phremea@rpdfot Nbdcodimg r ehe ofislifmgme
(I-picture), forward prediction encoded franme (P-picture) and
backwar d pipteadecbiasedermodtie f dare ¢Bipnd Ufr)m thiee pievung Riosh pressiloag
witing unit 11, supplied with the output of the conpression paraneter
deci si on devwitcef @S mmd rop Picture BdtiodopulBhei¢ymphrasgeont perameteessfon
paranmeters for the noving picture to '2' so that the quantization

coef fi ci extillopicthael paedsaribrmar colol pds sabnt hat epsotaller thialnl thesotflogr stikhn
1' for enabling the picture to be identified as the nmoving picture during
reproductpigfure. The compression parameters for still pigture arqrmsically

conpressi on paraneter, decision unit for still picture 32 determnes the
conpr essidasigiedreerigtrorfragme cadrd drame (g anpe )k andeabiesfonpiptu it a

volunme fromthe picture conpression device 25 gnd op pictyre activity. The
corrpressiedw%m?re@ar steh%r ?Bsw.amd pPES wetlmeseapge é}a@b?rngsﬂlﬁﬁufﬁie‘f
smal |l er than those f.or slti [ 1, Ei cture. The corgpressiogn araneters for, still
pi cture Jefqr4ing. 9 still pictures is requested on en n a pre-set time

duration. The still picture flag writing unit 34, supplied with the
output of the compression parameter decision unit for still picture
34, compulsorily changes the compression paraméters for tﬁe moving
picture to ‘2’ so that the quantization coefficient of the leading
macro-block of the picture will be other than ‘1’ for enabling the
picture to be identified as the still picture during reproduction.

If the moving picture recordiﬂg button 36 is pressed down, the
CPU 38 judges the recording mode to be the moving picture
recording mode and controls the parameter selection circuit 35 to
supply the compression parameters for moving picture recording to
the picture compression device 25. The CPU 38 manages control to
continue ﬁoving picture recording as long as the moving picture
recording button 36 remains in the pr_'essed-down state.

If the recording button for still picture 37 is pressed own, the -
CPU 38 judges the recording mode to be the still picture recording

mode and causes the compression parameters for still picture to be



desigined for intra-frame coded franme (l-frane) and allow for picture
encodi ng by the forward predictive-coded frame (P-picture) if recording of

still pictures is requested on end in a pre-set tinme duration. The stil
picture flag witing unit 34, supplied wth the output of the conpression
parameter decision unit for still picture 34, conpulsorily changes the
conpr essisdp PHeA®HERS hAFaitdeFOVE8Lectibal Uleré®it 2'350 thhaikhkhepicture
guanti zati on coefficient of the |eading macro-block of the picture will be
other thajpmpreksioenablvicg 2be Thet CRU @ detddpiiafésedhas sithid plictire

pi cture during reproduction. | f the noving picture recording button

36 is prazzsaddagnmote aCR t3thg yrigies henesfoamiengtiildpitube Hdwe bewn ng
picture recording node and controls the paraneter selection circuit 35 to
suppl y t recoodadss dnoparthrestéme fparintoeifndepectiore of quredisiggt dowmeof

pi cture conpression device 25. The CPU 38 manages control to continue

nmovi ng pitdteustill aosturagresotdimg hatthe 3dvi Ahepiacrangemestomiind eboadn 36
remains. in the pressed-down state. I f the recording button for still
pi cture 3P itdal; asd@n@mvas the siibpigtpuegeecerdingdutidong 3fode poesred he
sti-ll picture recording node and causes the conpression paraneters for
still pi QW& §tyd picture recording will be continued w1tgla aygmbeedofyia

par amet e selection circuit 3 to ,the icture conpression gevi ce 25.

The CPU rﬁ%?maf&n&thyfesiwuglétourteatr P M40 RORIEE LT CaTEF REAHOE 9T o
one e St 1y oBgh et RS p el ST nE s hAThE N5d TRaPYY nving
' picture recording.

If the still picture recording button 37 is pressed own in the
state in which the moving picture recording button 36 is pressed
down and the recording 1s going on with the moving picture
recording mode, the CPU 38 switches the compression parameters
for one frame from those for moving pictufes to those for still
pictures. MeanWhile, the CPU 38 may cause the still picture
recording mode to be continued as long as the still picture
recording button 37 is pressed down. |

Based on the picture compression parameters supplied from the
picture compression system switching device 30, the picture
compressi.on device 25 comp.resses the input picture signals for
conversion to picture data. Wheﬁ generating the picture compression
data for still picture based on the .compression parameters supplied

from the picture compression system switching device 30, the

picture compiession device 25 sets the quantization coefficient of



the still pi cture recording button 37. The arrangenent may be made so

that, as. long as the still picture recording button 35 is pressed down,

still picture recording will be continued with a nunber of franmes per unit
time-equal to that for noving picture rggording or -with a nunber of franes
per unit time smaller than that for noving picture recording. If the

still piaher efirggor Miakgobblbek 3toi S 10r essaphewn gpBnehetind att@el Npiefite t he
novi ng picture recording button 36 is pressed down and the recording is
goi ng on cdmprebeiowvidagapifetrurmoviegorpdichgrévdasedha Pth 88 cowh p cbiesi dhe
conpression paraneters for one frame fromthose for noving pictures to
t hose forpastameéters diour @so vingapidtiure, rekerdibhg, 3chargyictanse comepsession
picture recording node to be continued as |long as the still picture
recor di ndl @ViceoR 535et s thecquamtivation coeffBaint of the fpr sk macrwrdosdsi on
paranmeters supplied fromthe picture conpression system swi tching device
30, the piiocﬂﬁgéf t&k&r’r\pr]es'si on device 25 conpresses the input picture signals
for conversi %‘ﬁto pi ctyre data. When generating the picture_ conpression

I

data for stil BB REFTHAEdo the RRAEHIZNTHRA BB cWhedhes @8 Bobm

the picture c ressi on- systemsw tching device 30, the I gture

corrpressir.(?r?od'g{irgge%i‘f? & trﬂédl(?ul%'tt?‘zé Foﬁ“&f)eﬂ’fqt&rénfeﬁ rding mode or
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for movi n@ugﬁﬁtzlirtiaoﬁeccooéf?iggeﬁtt '25? H‘lé:tt’i"xrsec &oarg}roe_%%gﬂ has been set to ‘1°,
it becomes possible to automatically select and reproduce only the
still picture data duriﬁg reproduction.

The operation of the still/moving picture recording device 21
according td the present invention will be explained. If the moving
picture recording button 36 is pressed down, the CPU 38 in the
picture compression system switching device 30 judges the recording
mode to be the moving picture recording mode to send the
compression parameters for moving picture recording to the picture
compre;ssion device 25. | The picture compression device 25
compresses the input picture based on the compression parameters
for moving picture recording and outputs the compressed picture
data.'The-recording data generating device 26 packets the speech
data outputted by the speech compression device 23 and the picture
data outputted by the picture compression device 25 to supply the
resulting packet data to the recording device 27. The recording

device 27 records the packet data on an exchangeable recording



device 25 sets the quantization coefficient of the first macro-block to
other than ' 1'. _ By recording on the recordi ng nedi um whet her or not
recordi ng has been made with the still picture recording node or wth the
novi ng pi cture recordi ng node dependi ng29n whet her the quantization
coefficient of the first macro-block has been set to '1', it becones

possi bl e nh &d L0, | §akchy a3ehe¢hpanddifPrOHUCemer ory ear Bl | IThiRl @feESrHat a
during reproduction. The operation of the still/moving picture

recor di ngedevidéifg2df na@vmgjimgm@eghe present invention will be expl ai ned.
|f the moving picture recording button 36 is pressed down, the CPU 38 in
the picture dédnhressildnpsytstrenrseotdingohuienocd 530s jpragse d, hthe aCPIHI3EY
node to be the noving picture recording node to send the conpression

par anet eig the pbsturg micanpressisworsy stemoswiecping udevion il casd geas ddhe ce
25. The picture conpression device 25 conpresses the input picture
based onmfdecdprbesiaonsiidl apéctuse - recondinggmodeur endectuniiisgeandthe
out puts. the conpressed picture data. The recording data generating device
26 packetcPMpEespiar pPagpmatens plat de¢cwrding spddchi¢liatssedoi thedpistares
and the picture data,ouiputted by the pi ci?ure conpressi on device 25 fto
suppl y t IROMPEESFIQMdeUIa& 12 YatBased RE 1BEOCHMBT GEYiON Raramepers for

23" e 498 ditcn 505 RRKIre, COORT DTRIRSFy CATPrOTTHD cidgrie 25

compresses the input picture for one frame to output the compressed
picture data. The compressed one-frame picture data is packeted by
the recording data generating device 26 and furnished to the
recording device 7 for recording on the exchangeable recording
medium 28. | |

If the still picture recording button 37 is pressed down during
the recording of moving pictures, the CPU 38 in the picture
.com_pression system switching device 30 switches the picture
compression parameters supplied to the picture compression device
25 from those for moving picture to those for still pictures only
during one-frame period. Thus, the picture compression device 25
reverts to the state of compressing the moving pictures after
compressiﬁg the input picture based on the still picture recording
compression parameters for one frame as from the compressed state
for moving pictures. The picture data, sequentially outputted by the
picture compression device, is packeted by the recording data

generating device 26 and thence supplied to the recording device 27



recordi ng of noving pictures. If the still picture recording button
15 is pressed, the CPU-38 in the picture conpression system swtching
device 30 judges the node to be a still picture recording node, and
furnisshes the conpression parameters f@f recording still pictures to the
pi cture conpression device 25. Based on the conpression paraneters for

recordi n§orStdddrdingd H,rneﬁhetebfcham%éwﬁe rEeBPEERg I MBdigRVR8Ee 25

conpresses the i nput” picture for ohe frane to output the conpressed

pi cture data. S ec@Hlyethed cRMepté N PiFitafe el dre MR6WEFRE Por e
recordi ng data generating device 26 and furnished to the recording device

7 for redondiengpeniddeofxgbaogdange stHdonpdichgre feevem 28. still pitfuideis
still picture recording button 37 is pressed down during the recording of
movi ng pirecorded tderi@RU rexd®ridinghehei chovéngcpipnesss,obutsyheeserbys tehi ng
device 30 switches the picture conpression paraneters supplied to the

pi cture aoopirgspostwieyireeordingr operadsben$ carermongliscondirued,t Hosthdor
still pictures only during one-frame period. Thus, the picture conpression
devi ce 2BtiHepétture camdesracordedcavithessi mtetraptongnhpi recording tef
conpressing the jnput picture based on the still picture recordin

conpr essiBM HarRIfEUELS- f or GRESEANPNLIE, f th® t 15O ecShpr s650dddngt els f grot

movi ng pi.ctures. The picture datg, sequentially outputted by fhe picture
conpr essildh eAEYPEE ﬁigrﬁb&kr&@dddyst od Hee P AIVABSdRE &t U ifdner MATRP HRKsi Ek 26

h i di ' .
gzd ' NG %lvll%dg tEnﬁh%th‘?coﬂ:%'t{l?ege‘é'r%e r267corded simultaneously, the

moving and still pictures are not recorded in separate areas, but
simply the compression system for one-frame pictufe is modified for
recording the one-frame _still picture; so that the recording capacity
of the récdrding medium can be exploited effectively without
- wastage. Also, since the one-frame input picture is recorded in the
still picture recording mode with low picture compression ratio as
an encoded frame reproducible within the frame itself, such as the
intra-frame coed frame (I-picture), a still picture can be recorded
to a high picture quality.
In addition, the present still/moving picture recording device
1 records on the recording medium data specifying whether the
.recording.is by the still picture recording mode or by the moving
picture recording mode, depending on whether or not the
quantization coefficient of the initial macro-block of picture data is
fixed at 1, so that it becomes possible to select and reproduce only

the still picture data automatically.



for recordl ng on the exchangeabl e recordi ng nedi um 28. Since only the
conpression paraneters are nodified for one franme period of recording

still picture, even if still picture is recorded during recording the
nmovi ng pictures, but the series of novRhg picture recording operations are
not discontinued, so that still picture can be recorded w thout

interrupting fhethecoufigprationi of Fig.@,utke. pictuCensoqueressiont sgstemeech
recording is not interrupted during recording of the noving pictures.

Mor eover sWitchimg devieny 30chesithe tempression pacamedersi for traranding
the noving and still pictures are not recorded in separate areas, but

si nply tmoumresgtW%y%némthglseorferf rgeerdiegue stillngdictnze agd the
recording the one-frame still picture, so that the recording capacity , of

t he recorcd’lmar?r%‘ﬂl%ﬂﬂz’d'ﬁ%ét%fﬁplccﬂft RiGScq Vhey CHIFf Bt Te GRET HY. mRIdseo

smce_the onef&f.rre |fn icture is recorded.in the still, ctur‘f
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uci e-frame S tra-
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In addition sent,still/ i ctur.e recording device or ds
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sel ect and reproduce only e still ture data autonmatically.
recording mode command indicating whether the recording mode is

that for the moving pictures or that for the still picture is supplied
from the picture compression system switching device 30 to the
picture compression device 25 which then switches the picture
compression system depending on the supplied recording mode
command.

An illustrative example of the still/moving picture
recording/reproducing device according to the present invention
will be explained by referring to Fig.3. |

A still/moving picture recording/reproducing device 100, shown
in Fig.3, has the function of recording/reproducing speech and
picture si.gnals, and includes a speech input/output unit 111 for
inputting/outputting the speech signal, a speech
compression/expansion processor 112 connected to the §peech
input/output wunit 111, a picture input/output unit. 113 for

inputting/outputting picture signals, a picture compression/expansion



25 In the configuration of Fig.2, the picture conpression system

swi tching device 30 has the conpression paraneters for recording noving
pi.ctures and those for recording a still picture and the conpression
paraneters conformng to the current regerding node are supplied fromthe
pi cture conpression systemsw tching device 30 to the picture conpression

device 2produseer 1 BN 86hakgesBnNto HRY PisPube THset/DUtphal HERPNEsS @n
paranmeters for recording noving pictures and those for recording still

pi ctures bau £f gr ovintlech o o t hen$t de 10f St hec Pndteis Be donpt essidne devigeedh and
so that a recording node command i ndi cating whether the recording node is
that for cdmpmevsimnfexpansomr phatedsor t hb18ti landoi dtour etliess suppidtarte
fromthe picture conpression systemswtching device 30 to the picture
conpr essicomgees £ 1% xpd i oth gt owistsolre $ 1 #hea piectandd ngé oepred scomgsysitem
depending on the supplied recordi ng node conmmand. An illustrative
exanmpl e 106 adenegted |yardhienfuffer onemory aubitdlAg/ ragr edaontgotkeri 34 7
according to the present invention wll be explained by referring to
Fig.3. Tor contiqllingdluenabpivet cemparents.ng/ r epr oduci ng devi ce 100, shown
in Fig.3, has e functjon of recording/reproduci ng, speech and pictuyre
signals, and inkfuREeGh SHRRY quipuwt Y@ipy lﬂmmcqlﬂ‘ﬁﬂpcﬂn input amph'iller
i nput ting/.out puttin t.he. speech ignal,, a ., speec .
conpr esoRPuEbas] S fting S Bh e diganl o lidtEfobuna migaopbRIsL
unit 111, pihcture . input/outpuf unit 113 for, ipputting/ oufputti.ng .
pi cture §1°3*na?|h§,wﬁ’ gi%t rperec'gﬁgrtesvsqoﬁﬂ ﬂé‘nsqlbtt{’up ampliter F CiRluit
for amplifying the output speech signal to a pre-set level.

The speech compression/expansion processor 112 has its
operating mode switched by the controller 117 so that it operates
during the recording mode for digitizing the input speech signal and
subsequently high-efficiency encodes the digitized data, by way of
data compression, while operating during the playback mode for
expanding the compressed speech data for subsequently converting
the compressed speech signals into analog signals. The speech
compression/expansion processor 112 includes an AD/DA converter
circuit 121, an encoding/decoding circuit 122 for
compression/expansion and an interfacing circuit 123. The speech
compression/expansion processor 112 has its operating mode
switched by the controller 117 between an input mode and an output
mode so that the compression mode and the expansion mode will be
set during the input mode and during the output mode, respectively.

As the high-efficiency encoding compression system in the



26 ﬁrocessor 114 connected to the picture input/output unit 113, a buffer
nmenory wunit 115 connected . to the speech conpressi on/ expansi on

ptocessor 112 and to the - picture conpression/expansion processor
114, a recording/reproducing unit 116 gpnnected to the buffer menory unit
115 and a controller 117 for controlling the above conponents. . The

speech i gpllelchuicRuh p Héédiohllxip¥al sides éﬁ%cie%l%ffr anpl,i fwer systefs,t nhdfely
anplifying the speech signal collected by a m crophone not shown, to a

pre-set kaeedubtvishmd cuding exploifingf therpsychohtoulseic airiafctenistibe of
out put speech signal to a pre-set |evel. The speech

conpr essithe/ bumaas i ond proe syat el 2( daditidry mpskiig neffieede andi tmireiadnin t he
controller 117 so that it operates during the recording node for

di gi ti zi ngdibelitppwethagpedehi iignhl oand d aptheequean s fo tiglrcafdsiticenmding
encodes the digitized data, by way of data conpression, while operating
during t (APRABIcRraoseedor expandi ng the conpressed speech data for
subsequently converting _the conpressed speech signals into _anal og_signals.
The speech ~ cdpitd; §PERLEXpRRN IS ShPBLLXRARSIAR PR QfFOS bﬂ\zAthAg-&ﬂgérter
circuit 121, an . encogi nﬁ/ decodi ng fi rcuit 122 fﬂr

conpr essiCOEBEI&RSTISR AR Zh digdbizescpRgI o8 iR ach 338 neht effeded thereto

coMPTeos o8, SRPUSLEN, BRRTRN T bhan T Th A 550RE e SR H bR
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encodi ng chgH{te§§i20@o§y§5S\rﬁ'riergsﬁg'ﬁ/expansion. Also, the AD/DA converter
circuit 121 converts the digital speech signals supplied during the
expansion mode from the encoding/decoding circuit 122 for
compression/ expansion into analog signals to output analog speech
_signals via the speech input/output unit 111. During the compression
mode, the encoding/decoding circuit 122 for compression/ expansion
encodes the digital speech signals supplied thereto from the speech.
input/output unit 111 via AD/DA c.onvérter circuit 121 in
accordance with the ATRAC2 system by way of data compression for
routing the compressed speech data via interfacing circuit 123 to
the buffer memory unit 115. Moreover, during the expansion mode,
the encoding/decoding circuit 122 for compression/ ‘expansion
decodes the compressed speech data supplied thereto via interfacing
circuit 123 as an opposite operation to encoding for supplying
digital speech signals to the AD/DA converter circuit 121.

The picture input/output unit 113 includes an imaging unit



27 speech conpression/ expansi on processor 112, two systens, nanely the
sub- band- codi ng exploiting the psychoacoustic characteristics of the human
auditory system (audi tory nmasking effect and mnimum audibility
characteristics) or adaptive transform agoustic coding (ATRAC), are used.
In the speech conpression/expansi on processor 112, the AD/DA converter .

ckrcuit 112ﬂ4,diaﬁitihﬂ@%ix?aé.%aﬁp%@&e%isgfia!lﬁ?rﬂrﬁleéj ;sm'h%Os_i%/hal tder ppeech
u

i nput/out put unit 11 ring the conpression node to transmiti the digital

speech sipredesdor 126 endoHapditdespdi fingCniedie tswiide fed by the controller
conpr essi on/ expansi on. Al so, the AD/ DA converter circuit 121 converts the

di gi tal sphkedetsvegealthesiypplht enioderamg thleeoueppamabde.node fromthe
encodi ng/ decoding circuit 122 for conpression/ expansion into anal og
signal s to outbPht amagiggsperidth 124 gimal thei pittwer & pEgmit iongtptytontpidt 1drd t
111. During the conpression node, the encoding/decoding circuit 122 for
conpr essiiawludesaani imagémgobans 125 dimgiw hickpiadih agi dmagingubig hted etaley et o
fromthe speech  input/output unit 111 via AD DA converter circuit 121
in accorddnEd vimagehte ATRACI28y Spenimeging an abiectdmpreesyh impging

routing the caq essed speech data via interfacing circuit _ 123 to the
buf f er neeSy i+ Emsen govignalyprage B e gianelon 29gfoT talkgng out

compr eaedd BOLE GRS tRs Ui (RCALTIIT 888 THREPT S hofo o GBI V128 the an
opposite i?r?a?é%éors]iégaiangﬁgisngaf(gﬁ Sél{ﬂp_l%i k pre-set level, and a timing
generator 130 for supplying clock signals to the analog signal
processing circuit 129, The CCD image sensor 128 is a two-
dimensional color image sensor made up of, for example, 768
horizontal pixels by 494 vertical pixels, and outputs imaging signals
color-coded by a color coding filter of the prime colors (R, G and
- B) or complementary colors (Ye, Cy and Mg). The analog signal
processing circuit 129 takes our from the CCD image sensor 128 the
imaging signals freed of the reset noise by correlated double
sampling and amplifies the imaging signals to a pre-set level by
AGC to transniit the amplified imaging signal to the imaging signal

processor 125.

Meaﬁwhile, the timing generator 130 of the imaging unit 124
generates various clocks required for driving the CCD image sensor
128, for correlative double sampling in the analog signal processing
circuit 129 and for driving the imaging signal processor 125 as later

explained, using the original oscillation of 14.318 MHZ (4 fsc).



di gital speech signals to the AD/ DA converter circuit 121. The
pi.cture input/output unit 113.includes an inmaging unit

28 124, an imaging signal processor 125 and a picture signal output
procéssor 126 and has its operating nodegswi tched by the controller 117
bet ween the i nput node and the output node. The imagtng unit 124 in

the picture inpué/-puhguﬁgugﬁigtnalllgégic!é@swemgnihnﬁgé neidtare idgu@fowMyped
falls an imaging |ight beam a i mage sensor 128 for inaging an object

i mage vi ainivagi hy) ihehsdéa7.ananAdDal egnviegodt RiLOERSi NP1 Cisupplied2% i eh
taking out imaging signals fromthe CCD i mage sensor 128 for anplifying
the inmadmygEigrsagnabsfroakerthoimagen 124- sedigitublsigand processwr 132
generator 130 for supplying clock signals to the anal og signal processing
circuit 12epplitde vOeb ithegdigitadoimb2fnigs signads frbmemnbeodalD cobovertage
sensor made up of, for exanple, 768 horizontal pixels by 494 vertical

pi xel s, ahdlow sleleyi sirtwid didgnaiennected -todde Wigitabisignebdproceéssorr
of the prime colors (R G and B) or_conplenentary colors (Ye, Cy and My).
The anal ok 3iggHhia THhoeesergeticicapit 134 .t akes our from the CCD i mage

sensor 128 th [ ILhg signals freed, of the reset noise py cqrrel ated
doubl e sanpl &Bemban‘b‘??’f’%%e‘i Hd TeHAYi hﬁlsﬂgﬁQ@eﬁotgepF aging signaby

A6 L0 AT nd Vol L TRCATE, T LS AU gt
uni t 124, QRS 8 Al A ERYT R eI o nbOk: 1YY 19 1% Kb §50 32
decodes the digital imaging signals supplied from the imager 124 via
A/D converter 131 in association with the color coding by the color
coding filter of the CCD image sensor 128, using a delay circuit
133, for regenerating the luminance signal Y and the chroma signal
Cr pursuant to the NTSC system. The rate convertor circuit 134
executes rate conver_sion of changing over the sampling frequency
of the luminance signal Y and the chroma signal Cr/Cb board
generated by the digital signal processor 132 from 14.318 MHZ to
13.5 MHZ for generating the luminance signal Y and the chroma
signal Cr/Cb pursuant to CCIR601.
In the picture input/output unit 113, the imaging unit 124 and
the imagiﬁg signal processor 125 operate during the input mode.
The imaging signal ﬁrocessor 125 generates, from the imaging
signals generated by the imaging unit 124, the digital picture signals
Y/Cr/Cb pursuant to the CCIR601, and outputs the signal Y/Cr/Cb

to the picture signal output processor 126 and to the picture



128, for correlative double sanpling in the anal og signal processing
circuit 429 and for driving the imaging signal processor 125 as |later
expl ai ned, using the original oscillation of 14.3 18 MHZ (4 fsc).

29 ° The imagi ng signal processor 13% in the picture input/output wunit
113 includes an A/D converter circuit 131 supplied with imaging signals

from t he commgees diddy/ ex pliriibdl psbgesbopror#ssor 132 supplied with the
digital imaglng signhals from tﬁe Al D converter 131, a delay circuit 133

connected to tTHee dipjictakresigjgalalprecessor prbd2sand al26t eofonher t pichirecuit
134. The A/D converter circuit 131 digitizes the imaging signals
fromtheinpag/ogtpnttun?tt hhdl inmchedes he mégert cimeuitadidéy fednavith tthe he
digital signal processor 132. The digital signal processor 132 decodes the
di gi tal idiggtaly miicgnaks sigppls e /Ol hgenengted 1B vhe iMIzingveigmal 131
in association with the color codi nguby the color coding filter_ of the CCD
i mge sePIOCes3®r Ldbnpurumnt teiCCIR6013digital piganrer sitdnalst KCr/Ch
| um nance signal Y and the chroma signal C pursuant to the NTSC system
The r at e 8eairatedr by the picture cqempiessianéexpansianonrorespangldd dser
the sanpling frequency, of the | um nan signal Y and the chroma signal
o/ b boARHEE g%’Fﬁfaétnécﬂ:bP‘{rﬁéladﬁtgitPaE:éf%ﬁ&ﬂ ;pRddeds dRDEISUALRAF 141k
to 13.5 Mz Eor%r?enera ir;/g thebl umi nance d?i g?al Y. anq t he chrona .signal
/o purdedAt §ETEAIGHPY @ tube uptace, displey; HigRaloepaf AL ci1ST it he
' maging Y4 e %ri]gture signal output processor 126 also includes a palette
RAM 137 connected to the tube surface display signal generating
circuit 135, an NTSC encoding circuit 138 connected to the mixer
circuit 136 and a D/A converter circuit 139 connected to the NTSC
encoding circuit 138,

The mixer circuit 136 of the picture input/output unit 113 is
used for superimposing a tube surface display signal generated by
the tube surface display signal generating circuit 135 on the digital
picture signals Y/Cr/Cb, pursuant to CCIR601, generated by the

 picture signal processor 125 or the picture compression/expansion
processor 114 The NTSC encoding circuit 138 encodes the digital
picture signals Y/Cr/Cb pursuant to CCIR601 supplied by the
picture signal processor 125 or the picture compression/expansion
processor 114 via mixer circuit 136 to digital picture signals
pursuant to NTSC to transmit the resulting digital picture signals
to the D/A converter circuit 139. The D/A converter circuit 139

converts the digital picture signals supplied from the NTSC



the i magi ng signal processor 125 operate during the input node. The

i magi ng si gnal processor 125 generates, fromthe imaging signals generated
by the imaging unit 124, the digital picture signals Y/ C/Cb pursuant to
the CCI R601, and outputs the signal Y/ C3iCb to the picture signal output
processor 126 and to the picture 30

conpr essi e@é edPRPSE TR Ut AES Atolddalog pictdbhe sﬁ’%ﬁh'ﬂé SvBichalreobtiPpltted
processor 126 of the picture input/output unit I13 includes a m xer

circuit 166 forezkamphetdrmonitgirt devpcet noe stigwal.s Y/ O/ Cb generated by the
| magi ng signal processor 125, pursuant to CCl R601, digital picture signals
Y/ Cr/Cb generfhed pictune mioxhpressiomwt esspansbopapsioae spooceskbdr hass ias

| at er expl ai ned, pursuant to CCI R601, and a tube surface display signal
gener at edopygratimghemoure ackatged ayver ghyl thencsantrallerr ddit sa33hathét

pi cture signal output processor 126 also includes a palette RAM 137
connect edOPratrs tashe datasacemymAsagnsidgvate gefichighrafficiency tenasdimg
NTSC encoding circuif 138 connected to the mxer circuit 136 and a D/ A
convert erOkiGampresspndascthaegecording nmade, ey ourke £idedai ¢onmggession,

The mixer cgifcuit 136, 0f the picture input/output ynit 113 is used for
super i rrpo%’i?‘ﬁgf a OPRTBLERB T ASe i dAtdy expaBfiopndesies i expandiagsuthace

di spl ay signal_generat.ing circuit 135 on the diqgital i cfur i gnal s
VO O, HEPRESR oo RiStRES L dXgandiitiag e Hel sy Ak, Bod ol BB gaetuss
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detection circuit 141 and an encoder/decoder circuit 142 for
compression/ expansion and has its operating mode changed over by
the controller 117 to an input mode or to an output mode or vice
versa such that the compression mode and the expansion mode are
set for the input mode and for the output mode, respectively.

As the high-efficiency encoding compression system in the
picture compression/expansion processor 114, the MPEG (Moving
Picture Experts Group) 2 system exploiting correlation of picture
signals is used. With the MPEG2 system, the inter-frame difference
of picture signals is taken for lowering redundancy along the time
axis and subsequently the orthogonal transform technique such as
discrete c.osine_ transform is used for lowering redundancy along the
spatial axis for high-efficiency encoding the video signals. With the
MPEG system, a group consisting of a number of moving pictures
is termed a group-of-pictures (GOP) and picture reproduction is

carried out on the GOP basis. The pictures in a GOP are roughly



picture signals Y/ Cr/Cb pursuant to CClR601 supplied by the picture signal
pr.ocessor 125 or the picture conpression/expansion processor 114 via m xer
cizrcuit 136 to digital picture signals pursuant to NTSCto transmt the
resulting digital picture signals to tis D/A converter circuit 139. The
D) A converter circuit 139 converts the digital picture signals supplied

fromthe dY&S@ified into an I-picture, a P-picture and BlB-gMQiﬁd)g“ﬁitthlhé
138 into analog picture signals which are outputted to for exanple a

moni tor deiMdtoee sognahovwof each frEmepbeinge emxpdedsaonénexparchi gricture
processor 114 has its operating node changed over by the controller 117 so
that it 1Wpg.ates as a data conpression device of high-efficiency encoding
or conpression for the recording node, by way of data conpression, while
operating as alMatheexpbsisiren dompresHioalpapdinsgonheprecepsessdd 4i cthee
data during the ?I ayback npde. The -picture conpression/expansion processor
114 i s metrcofesfdecader onircydt dcd? div recomp e 39D 6% PAR séABoaBEPdSSote
circuit.142 for conpression/ expar}si on and has its _gperating npde_ changed

over by 4igitadmicture, sigmakso Y46 r/fdup ursye ndrte £ GARAR busuppdeed frome
ver o8, soclhd B ERPRET SR SHIE AT, W5 ROROH, BT ettt (1
Compr essi Bt T5aRaTORr BYUCRLaRPaF1an TS P RoviHG The NEEOR sestem.
Goup) 2 E%S\WS}‘ gf(ﬁlaqiatégglp(}%rsrs%ﬂf g} é’éngl'ﬂi%rgecompressed picture data,
which is then suppliéd to the buffer memory unit 115. The amount
of generated bits is fed back from the encoder/decoder circuit 142
to the motion detection circuit 141 for effecting rate control.
Picture data is compressed under the picture compression conditions
designated by the compression parameters supplied from the
controller 117. The encoder/decoder circuit 142 for
compres-éion/expansion decodes the compressed picture data from the
buffer memory unit 115 as a counterpart operation to encoding for
generating digital picture signals Y/Cr/Cb pursuant to CCIR601 for
supplying the generated picture signals to the mixer circuit 136 of
the picture input/output unit 113. The amount of generated bits is
fed back_. from the encoder/decoder circuit 142 to the motion
detection circuit 141 for effecting rate control.
The buffer memory ﬁnit 115, used for transiently storing

compressed speech data and compressed =~ picture data

recorded/reproduced by the recording/reproducing'unit 116, is made



signals is used. Wth the MPEQ system the inter-frame difference of
pi.cture signals is taken for |owering redundancy along the tine axis and
subsequently the orthogonal transformtechni que such as discrete cosine
transformis used for lowering redundangg along the spatial axis for

hi gh-efficiency encoding the video signals. Wth the MPEG system a group

consi st i ngp 0o fa anUWREfe rofc SMMITe Pi ¢5Ur &snd | 8 cACHR] M et OHP- A5Wi LAY €8
(GOP) and picture reproduction is carried out on the GOP basis. The

pi ctures $witcHE®P bwtevéenadle/input and output modes by the controller 1132
classified into an I-picture, a P-picture and a B-picture, with the

pi cture signal K dtheeaalptr ame deeiisg sencddedhas cowetraldér pl ¢Tyr ehe byffer
In the picture conpression/expansi on processor 114, the encoder/ decoder
circuit ld@nfrolleondpiSdssoHrvtexpbuffem meonss vhit Ul §i tedngiesttiye ssogesl s
Y/ Cr/ Cb pursuant to CCIR601, supplied from the picture input/output unit
113 via neeimpressecdi ospeechit data fosumh:ellcecﬁ)rpré'ssimn nmbhle, ispeech
accordance with the MWPER system by way of data conpression, for
gener at i ngO B RHSsStaBepPansien dpiaces T chl 2 sandepommpinssed trictneepdater
menory unit 155. 'I;he amgunt _ of generated bits, is feqd back fromthe )
encoder / d¥eBREE difrom  thie P ity ren & AP T oS IdY/ EXPaR$ 160, PFiOCesSingor unit
ef fecting te cgntrol., Picture d i s conpressed, under the pigcture
conpr essi bigcb’hd? ‘?&@W&ﬁg’h&ﬂéaﬁ? eRd Pafkessitb Bﬁ%ﬁﬁgi‘fsﬁ.ﬁ)%??]éd
fromthe troller 117. _The, encoder/decoder. circui,t far. .
compr essi SiF e, H, chilpred d SR Pe4aER YT doaFh RARKe Y Hate, pfich is
supplied to the recording/reproducing unit 116. If the output mode
is set by the controller 117, the buffer controller 151 transiently
stores the packet data from the recording/reproducing unit 116 in
the cache memory 152 for separately supplying the compressed
speech data and the compressed picture data to the speech
compression/expansion processor 112 and to the picture
compression/expansion processor 114,'respective_ly.
The recording/reproducing unit 116 records/reproduces picture
and speech data, using a magneto-optical disc 160, having a double
N
spiral track as proposed in our co-pending Japanese Patent
Applications Nos.8-67880 or 9-142664, as a recording medium. The
recording)reproducing unit 116 includes a recording unit 162 and a
reproducing unit 163, connected via an interfacing circuit 161 to the
buffer memory unit 115, and has its operating mode changed over

by the controller 117.

In the recording/reproducing unit 116, the recording unit 162



buffer nmenory unit 115 as a counterpart operation to encoding for
generating digital picture signals Y/ C/Cb pursuant to CCl R601 for
supplying the generated picture signals to the mxer circuit 136 of the
pi cture input/output unit 113. The anousi of generated bits is fed back
fromthe encoder/decoder circuit 142 to the notion detection circuit 141

for effeghich@deats reedrdehg encoder 168, Feidf WitHEfHDéé)alUl&ét 44%a fioef Y
transiently storing conpressed speech data an conpressed

picture bulfea memoeydediiteprnadueiad it elrPeciwgotikoigitr 4@ Qduci gt oiditngl 16,

I s nmade 33 up of a buffer controller
151 and ardmehel G8mdrivdib2d pnah i sutpwi tehatebeteeonding enpotdeand 6dutamad
nodes by the controller 117. If the input node is set by the

control | er magnethe hedderl 6 CoexcilddrbyS5thef reberdingedriveewr V66ni t T
transiently stores conpressed speech data supplied from the

speech acepposisiiog avpantbdnipr maabsorp 1P amdoptialebesad ficch ot asagead
supplied fromthe picture, conpression/expansion processing unit 114 in
the cachdagdndr thegnagagtpadierd ke witrhhitbesmagntecioptiaeh dise 168 in-
conpressed picture data_ to form packet data which i supplied to the

recor di ng/$'&pt H¥ucd rﬂglat}’rh%"lﬂl%‘.npmﬁﬁﬁelé@t pﬁﬂnﬂﬁﬂéegi §°sg‘?e b9Ptifal head
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a viterbi decoding circuit 171 fed with an output of the A/D
converter circuit 170, and a piayback‘_gncoder 172 fed with outputs
of the address in pre-groove decoder (ADIP decoder) 169 and the
viterbi decoding circuit 171.
By the recording mode being set by the controller 117 for the
input mode in the recorder 162 in the recording/reproducing unit
116, the packet data from the buffer memory unit 115 is fed to the
recording encoder 164 via interfacing circuit 161. By the packet
data being modulated and by the resulting modulated output driving
the recording driver 165, the recording encoder 164 energizes the
magnetic head 166 in keeping with packet data. In the
recording/‘reproducing unit 116, the laser light illuminated on the
magneto-optical disc 160 from the optical head 167 of the
reproducing unit 163 arranged facing the magnetic head 166 with

the magneto-optical disc 160 in-between is switched for the

recording mode to the recording light volume for raising the



conpr essi on/ expansi on processor 112 and to the picture

canpr esston/ expansi on processor 114, respectively. The
recordi ng/ reproducing unit 116 records/reproduces picture and speech data,
usi ng a magneto-optical disc 160, havingsa double spiral track as
proposed in our co-pending Japanese Patent Applications Nos.8-67880 or

9~ 142664, ¢ i pdrhP&PE B ShEHlayRe B16 p e €60 AL RR! B B HIX tmddfleto-

i ncludes a recording unit 162 an reproduci ng ufit "163, connect via an

interfaci pptiddicdidc 18D te fie cmfef@émPEWEurym 1ddér 1851k PBEmination.
operating node changed over by the controller 117. -~ In the -

recor di ngUnejerodgitiisngc omiditidhf, thike magwediog hwad 168 is energized for
34 includes a recording encoder 164, fed with the packet data fromthe

buf f er memagnetictfidld modulativd aecogdingabie pabketaddtacondilig maghees-165
driven by an output of the recording encoder 164 and a magnetic head 166
excited bgptiwmlresnsdding deyeerofltive maPret o epp vickadi digcudi6t0. 163 i s nmade up
of an optical head 167 arranged facing the nmagnetic head 166 with the
magnet o- opt i caByditbe pdayback meodecheimgphaybitok thepldutpart medeoinethed
to the optical head ,167, an A/D converter 170 and an ADI P _decoder 169, fed
with plaphaekackgnait b§3tHa dpei daicoarddiasiegprodugingbaait adpi6i fher thes,
a viterbi decodjng circuit %71 fzd W tg an, out put. of t{:e Al D atc‘o-nverter
circuit 198ntEeHea bl dydheclarrodtshy yHumipafietdh feemptihe opticalhesdrke? in

pre- gr oove, dgeoder (AP decoder): 1696300 1girdh L8P HPSOHaYh K Wihe
volume. The optical head 167 radiates the laser light of the
playback light volume to the magneto-optical recording layer of the
magneto-optical disc 160 and detects the reflected light for
reproducing the playback signal. The playback signals generated by
the optical head 167 are supplied via playback amplifier 168 to the
A/D converter circuit 170 and to the ADIP decoder 169. The
playback signals supplied to the A/D converter circuit 170 are
digitized and viterbi-decoded by the viterbi decoding circuit 171 to
give playback data. The viterbi decoding circuit 171 furnishes the
viterbi-decoded playback data to the reprddhcing encoder 172. The
ADIP decoder 169 decodes the address information recorded as
ADIP sigﬁal by for example bi-phase modulating the wobbling of
the groove of the magneto-optical disc 160 from the playback
signals and furnishes the decoded address information to the
reproducing encoder 172. The playbéck encoder 172 demodulates the

playback data in association with the encoding performed by the



By the recording node being set by the controller 117 for the input node
in the recorder 162 in the recording/reproducing unit 116, the packet data
fromthe buffer menmory unit 115 is fed to the recording encoder 164 via
interfacing circuit 161. By the packet ggdata bei ng nodul ated and by the
resul ting nodul ated output driving the recording driver 165, the recording

encoder L Qi ngtel h ' i .t t
dat a. I]r%%(tﬁﬁgn%r ﬁ%ﬁg/%r gguﬁ?%g?ﬁﬂ?{&%%{ﬂe{bﬁe asenr%glllugﬁt 119%F

i | 1.unmi natreg el dding RENF 6k OPata! wdiizh i1 6Qplp1eeR ViaeimRirtaainkeidculp?

of the reproducing unit 163 arranged facing the nmagnetic head 166 wt

t he magnet b6 apt tkelbulifee methdry hetivaen is switched for the recording node
to the recording light volume for raising the

35 tenperat urBhefcéitrotdgnel b7 dpt conlprised difng mayes - wifo d desomdrsd and
optical disc 160 to the Curie tenperature by laser light illumnation.

Under t hispenatdist iasna $hetemgoehnitrcoHeadfd66swit ehnirg)ithed ofperatimanefi the
field nodul ati on recordi ng the packet data on the nmagneto- optical

recor di ngsiesah i mphessbombtxp opsicoml pricess®n. 112, picBprehénphsfdatiutode
being set for_ the output node in the playback unit 163 in the

recor di ng#Ridpt dudligfuneiaompsenyiamexponsian psoceBinghanibdek4) byhfer
illumnated fromthe optical head 167, to the magneto-optical disc 160 is
swi t ched MEMAEY Wdd dalck andyhhe refQnfdng/TRRTBPMCIAR WeHA1167 radiates the

| aser |ight of_the | ayback |ight vo tp the ma t o- ical recordin
| ayer O:cgt he TLhe miocroy-procesls%r 1v86u5r§3 tge contr%?iaer P? ! accepts arll- g

operating input of a still picture recordihg button 181 or a moving
picture fecording button 182 to switch between the still picture
mode and the moving picture mode and determines the picture
compression parameters, that is quantization parameters, supplied to
the picture compression/expansion processor 114, in accordance with
the flowchart shown in Fig.4.

That is, the micro-processor 180 of the controller 117
determines the data volume allocated to a frame at step S1 as
follows: That is, if rate control is exebuted on the GOP basis, the
total number of GOP-based data is found from the bit rate and the
data volume so far used is subtracted from the total number of data
to find th'e residual data volume. The numbers of the residual I-,
P- and B-pictures are then found for setting data allocation.
Finally, the data volume is determined in accordance with the frame
compression method (I, P and B).

At the next step S2, it is judged whether the operating mode



magnet o-opti cal disc 160 and detects the reflected light for reproducing

t he pl ayback signal. The pl ayback signals generated by the optical head
167 are supplied via playback anplifier 168 to thée A/ D converter circuit
170 and to the ADI P decoder 169. The plsayback signals supplied to the A/D
converter circuit 170 are digitized and viterbi-decoded by the viterb

decodi ng jgi {rei §till/ picPurei mdd¥ Padlk 406 Ringd Nei AR ModeCOof BHeChfddi t
171 furnishes the viterbi-decoded playback data to the reproduci ng encoder

172. The isAN® sdtdogietuli@d nigdodanet Betadds Remel 1§ QneREhoOdr ACANdeth ASnt
ADI P signal by for exanple bi-phase nodul ating the wobbling of the groove

of the mabesgmadpt adlstdips83160T henmprioe eplsayparrtansfegnatios saag $4r rlifsties

t he decoded address information to the . reproduci ng encoder 172. The :
pl ayback modedés the2stidhpicitaresmdde, pragbasingldtranisfic os skiceatiyotonstdp t he
encodi ng perfornmed by the : 36

recordi ngSencoder 164 of the recording/reproducing unit 116 for .
reproduci ng the packet data which is supplied via interfacing circuit 116
to the buffer Mendep st the initial vaheecohiths qaentization aeffieienttis

m cro- processor _180 and__operates as a systemcontroller, for, switching the
oper at i ors&Jf agnfol Qﬁéﬁcﬁ‘}tﬁrrbﬁe§3ieoﬁﬁé%p‘éﬂ BE ﬁPoE‘é%%grlslIlZ,‘“ﬂPéthVet e

i nput/output . unit, 113,, pi cture. coppressi on/.expansi on processing, ynit, 114,
but f er VORI e BF B ronB1PEkS: th Agk LR Ghid Fet St an dgitial valige

m cr o- proc 180..in . the conittoller 117 accepts an operating input of a

still pi c?ﬁ?ggi%‘é%?ﬁiizﬁﬁlBﬁt‘f%ﬁhggie% * a noving

At the next step S5, it is judged whether or not the current
value of the generated data volume is smaller than a target value.
If the current data rate is smaller than the target value, processing
transfers to step S6 to lessen the quantization coefficient. If the
current data rate is larger than the target val"ue, processing
transfers to step S7 to enlarge the quantizaiion coefficient.

At the next step S8, it is judged whether the operating mode
is the still picture mode or the moving picture mode. If the mode
is the moving picture mode, processing reverts to sfep S5 to judge

"again whether or not the current value of the generated data volume
is smaller than the target value.

At the next step S9, it is judged whether or not the motion
vector is larger than a threshold value. If the motion vector is
smaller than the threshold value, processing transfers to step S10
to lessen the quantizatio’h coefficient. If the motion vector is

larger than the threshold value, processing transfers to step S11 to



picture recording button 182 to switch between the still picture node and
t he novi ng picture node and determ nes the picture. conpression paraneters,
that is quantization paranmeters, supplied to the picture :

conpressi on/ expansi on processor 114, insgccordance with the flowhart
shown in Fig.4. That is, the mcro-processor 180 of the controller
117  det egrilia?ge tHe qdRimi¥Rti® I dfPreiledt . t0 a frame at step Sl as
follows: That is, if rate control is executed on the GOP basis, the total
nunber of GOP-Aastht daba sseposnd,fitons tjwided wheehanda thid oclatia ¥abyeet SO
far used is subtracted fromthe total nunber of data to find the residual
data vol usein Themesseermidf pohtioresindhle sereeP-omid Hapi cthered etiphiehab
found for setting data allocation. Finally, the data volune is determ ned
i n accor daowid owi.t Hft tee fodack isdnprhes siiah post honl (f the soreed),. processixigt he
next step S2, it is judged whether the operating node

37 is tHeamsifers giocstep $bdetorlassennbhengupntiantéonodeefficiemd. nddethe s
the still picture node, the data volune-is increased in an anount

desi gnat otk si®pim3thenaperipheradsimertipanse br sheo seregnss. progpesingde
is the still Ei cture node Erocessii ng transfers directly t%.slep .
At step S4anshersiocstep Sl ddvendargg e iapantizatinn iqagidiciont. sEheps

ol ove: Thekadsing NS 18! MRG0 ah 00 B ether b i
quantizat(i:uoprecnqef‘l;ai‘lcuieenéf the generated data volume is smaller than the
target value.

- With the present still/xﬁoving picture recording/reproducing
device 100, in which the compression parameters for recording
moving and still pictures are adaptively determined and the
compression parameters conforming to the recording mode are
supplied from the controller 117 to the picture
compression/expansion processor 114 for preferentially allocating

the information volume to a target desired to be imaged for thereby

improving the picture quality of the still picture.



At the next step S5, it is judged whether or not the current value of the
génerated data volune is snmaller than a target value. |f the current data
rate is small get val ue, processing transfers to step S6 to
| essen the QJmﬂIlMImﬂllig{FC' ent. If gphe current data rate is larger
than the target val yue,®processing transfers to step S7 to enlarge the
quanti zation coefficient. At theqgexls step S8, it is judged whet her
the operating node is the still picture node or the nmoving picture node.

If the node Alﬁillh&d@iﬁ@@i@tﬁié”r%c%&‘é@ngpiﬁﬁﬁihﬂﬂ coprisinig® step S5 to

j udge again whether or not the current value of the generatéed data vol une -
is smaller thapidtheet ag@ipredlsi®y meansAtfdhecopresingSinpit | piktgped
whet her or not the notion vector is larger than a threshold value. If the
nmoti on vesigmals forscahhersidwnot pecturecdaohd val ue, processing transfers to

step S10 to lessen the quantization coefficient. If the notion vector is
| arger than t heeadrdisigolmie ank ufor premcaskingy theapitenset data epufiitted by
38 enlarge the quantization coefficient. At the next step S12, it is

j udged whatidepicturieockmpressipgcmeans ion & pecosdingimegdumi;mnadn t he
screen or in any other peripheral portion., If the block is in the md
portion of thePEEUEENCOBIRIRSSIPAgSY stemsswitchingtmpagssfan swidsaanghthe
quantization coefficient. If the block is ip, the peripheral pqrtion of
the scredhCturg, GOMRT S0 PRIAH LTS Qtfeﬁagizlp‘tcéuéﬁl SPPP IHS18FaM ¢ IR

fficient, Then ‘ - ; ' i
coetTicl gl iweei ™ those for moving picture recording and those for still

on

picture r-ecording for switching the picture compression system.
2. The still/moving picture recording apparatus as claimed in claim
1 wherein said picture compression system switching means switches
during still picture recording to a compression rate lower than one
for moving picture recording.
3. The still/moving picture recording apparatus as claimed in claim
1 wherein said picture com-pression system switching means switches
during still picture recording to the compression .system for an
intra-encoded frame or to that for a forward predictive encoded
frame.
4. A still/moving picture recording apparatus comprising:

pictL;re compression means for generating, for the moving
picture recording mode, picture data compressed based on the
compression parameters for moving picture recording, and for
generating, for the still picture recording mode, compressed picture

data compressed based on compression parameters for still picture



processing reverts to Step S5 or judge again whether or not the current _
val ue ofvthelemmlm M olune is smaller than the target val ue.

W.th the pre } ﬂm pi cture recordi ng/ reproduci ng device 100, in
whi ch the conpreSsiton"pafantters for regprding noving and still pictures
are adaptively deternmined and the conpression paraneters conformng to the

recordi ngetadiage asdippl i ed from the control |l er 117 to the

pi cture conpression/expansi on processor 114 for preferentially allocating
the informati arecoaldimg et § afgretredesdisd picturd dagadgkarrabedeby said

I mproving the picture quality of the still picture.

Cl ai ns l.pikterel tOmpiesgipincimiezns eonr dnngxahpagetabd ecoapording: medium;

pi cture conpressing neans for conpressing input picture signals for
conver si omhgoeist ct ure dat a; recording nmeans for recording the picture
data outputted by said picture conpressing neans on a recordi ng nedi um
and pi ctRicdugenpladssiioelypiy e modwnithehistillnepied uirer rowiorslingg mieale

pi cture. conpression parapeters of said picture conpressjon nmeans between
t hose foritf8vmatipncépeeiiydag: ghay thedptebree o2 still) pigtuseute resdadsihg

for switching.the picj.ure coppression system, 2. The stjll/noving picture
recor di ngo%ﬁgéitja&etfg’rétm(gl m&@mrf% &F%St!ﬁvmérté’irﬁ LeGQf ing Md€onpr essi on

system sw c,f'éngsqlg nsoswitche durin 3Iill. i ctyre recqgrding, to A ai
conpr essibn £o34 YH38 Rjfdure recording apparatus as claimed in claim

4 wherein said compression parameters for the still picture provide
that, in compression encoding the compression parameters for still
picture in accordance with MPEG as the standard for encoding, that
the quantization coefficient of the first macro-block of the picture
data be fixed at a pre-set specified value, and wherein the
information in which the quantization coefficient of the first macro-
block of the picture data is fixed at a specified value is utilized as
the still picture recording mode information.

6. The still/moving picture record.ing apparatus as claimed in claim
4 wherein said compression parameters for the still 'picture are
determined in accordance with the magnitude of the motion vector.
7. The still/moving picture recording apparatus as claimed in claim
4 whe:r‘ein= said compression parameters for the still picture are
determined in accordance with the position of the input picture.

8. A still/moving p.icture recording method .-wherein picture
compression parameters are switched between those for moving

picture recording and those for still picture recording, input picture



for movi ng pict

ure recording. 3. The still/noving picture recording
appar at us asi ﬂ mﬂ l ﬂﬂlﬁ 1 wherein said picture conpression system
sw tching nme A ing still picture recording to the conpression
system for an intra-encoded frane or tgithat for a forward predictive

encoded frame. 4. A still/moving picture recording apparatus conprising:
prcture COERRagssSwes GBaVeried JRPST Abinigreffd t Prciipie "Wata! 64 UaC pl £QF &I NY
co or

node, picture data conpressed based on the ressi on paraneter

novi ng. pi@émgﬁersec@ﬁdim,teaﬂddfiﬁferaﬁnebetm,n fehet NEoSt WldvRIEt Pitture
recordi ng node, conpressed picture data conpressed based on conpression

par anet erredordistg | 4nfi aing efor still picture recording ad wkepéidi ngheand
recordi ng means for recording picture data generated by said picture

conpr essi oomprass ednp ertuvrechatgdaltex orebad dinng mech tdiing whedieim.

pi cture data inclusive of tthe still picture recording node information
speci fyi i@ t [he tdtélldinod wimeg imicdusei Feécprding emethoec asdedaimedsandclaim
recordi ng mediumfor the still picture recording node. 5. The still/noving
pi cture r&corhgnednaphsr apisture ctampsdsishool siystem wiserswitawdl onpstdsi on
paraneters for the still picture provide that, in conpression encoding the
conpr essiDiftdcaRReFding tos@ cpmpretsioa rateckedyaaridenjont foEcmevime
standard for encoding, ,fhat _the quantjzati (iln coefficient of the first

macr o- bl RIC YT & hée‘bg'é@m% for recording the 1input picture signals as

compressed picture data on the recording medium.
10. The still/moving picture recording method as claimed in claim
8 wherein the picture compression system is switched for still
picture recording to an intra-encoded frame or a forward predictive
encoded frame for converting the input picture signals to
compressed picture data which is recorded on the recording medium.
11. A still picture recording method wherein, for 2 moving picture
recording mode, picture data compressed based on compression
parameters for moving picture recording is generated for r-ecording
on a recording medium; and wherein, for a still picture recording
mode, picture data compressed based on compression parameters
 for still picture recording is generated based for recording on the
recording' medium along with the still picture recording mode
information specifying that the picture recorded in a still picture.
12. The still picture recording method as claimed in claim 11
wherein the compression parameters for still picture provide that,

in compression encoding by MPEG as a standard for encoding', the



data be fixed at a pre-set specified value, and wherein the information in

whi ch the quanti ' n j[cigpnt of the first macro- block of the
piLcture data i Smﬂmmm‘mm mmmfi ed value is utilized as the still
pkcture recording nbde" i ff ofmati on. 6. 42he still/noving picture recording
apparatus as clainmed in claim 4 wherein said conpression paraneters for

the stillqwistivati®hodBieienned iht scNQRNIaNEEr M6 1o I MPIdHUedaah Bde
notion vector. 7. The still/moving picture recordi ng apparatus as cl ai ned

i n cl ai mfidedhat ea np sal getc@PRicdfid D v dlafedmehdr svhéfeitnhehet ihfopmatiss hie
determ ned in accordance with the position of the input picture. 8. A
still/nowvhigchptheugaamtézatitimgcoetfibdent woér eha ipitialr macamblesk oof
paraneters are swtched between those for noving picture recording and
t hose forpistiulre ¢ata usefixedondi agre-sptutspecified value is used as the still
41 signals are converted into conpressed picture data by a picture
conpr essipistugsgstennrdiing orede infonmatioone for noving picture recording
and one_for still picture recording and wherein the conpressed picture
data i s rktor ddre ohild/mecing pdctene umcomlinghaethod/ amalagmeidcinrelaim
recording nethod as clainmed in claim 8 wherein the picture conpression
syst em i st kumheredns §a1d; comp e £119Me RAAIREL kS tiPTa thenpteds PARtREE e2T ®wer
than one for noving . picture recording for recording the input, picture -
Sl gnal s AStgRpeLsh afrlrdan eard thoth famegaoris hoo hake Mo tioh “aRzor.
still/movjpg pigtur cordi ng_nefhod_as cl,ai ned | | ai m, .8 _wher.ei n, t.he
i cture chipr o8 8FoRtdlAE 8 ing igtihtoa e Pof Al method Bs Clatmed iE Elait
11 wherein said compression parameters for the still picture are
determined in accordance with the position of the input picture.
15. A still/moving picture recording medium having a moving
picture recording area and a still picture recording area having
recorded therein compressed picture data obtained by switching the
picture corhpre‘ssion parameters for cohverting input picture signals
by picture compression systems different for moving picture
recording and for still picture recording.
16. A still/moving picture recording medium having a moving
picture recording area and a still picture recording area, said
moving picture r-ecording area having recorded therein picture data
compresse'd_b.ased on compression parameters for moving picture
recording and said still picture recording area having recorded
therein picture data compressed based on compression parameters
for still picture recording as well as the still picture recording

mode information specifying that the picture data recorded is a still



picture recording to an intra-encoded frane or a forward predictive
encoded -frane ﬂﬂl uﬂ " qu the input picture signals to
cenpressed pictil #8 recorded on the recording nedium 11. A
st 1l picture recordi ng method wherein, 43r a noving picture recording
node, picture data conpressed based on conpression paraneters for noving
picture rpboindieng i s generated for recording on a recording medi um and
wherein, for a still picture recording node, picture data conpressed
based on conpression paraneters for still picture recording is generated
based for recording on the recording nmedium along with the still picture
recording node information specifying that the picture recorded in a

still picture. 12. The still picture recording nmethod as clained in claim
11 wherein the conpression paraneters for still picture provide that, in
conpressi on encoding by MPEG as a standard for encoding, the

42 quantization coefficient of the initial nmacro-block of picture data be
fixed at a pre-set specified value, and wherein the information in which

t he quantization coefficient of the initial macro-block of picture data is

fixed at a pre-set specified value is used as the still picture recording
node information. 13. The still/noving picture recording nethod as cl ai ned
in claim 11 wherein said conpression paraneters for the still picture are

determned in accordance with the magnitude of the notion vector. 14. The
still/noving picture recording nethod as clainmed in claim 11 wherein said
conpression paraneters for the still picture are -



det-eririned in accordance with the position of the input picture. 15. A
still/moving picture recording nmedium havi'ng a noving picture recording
area-and a still picture recording area having recorded therein conpressed
picctuf'e data obtained by swi tching the 4gicture conpression paranmeters for
converting input picture signals by picture conpression systens different
for moving picture recording and fABSTRACT cture recording. 16. A
still/moving picture recording medium having a noving picture recording
area and a stiPictmiret uségnator démerdnga, asapdictoré ndnputt udevieeor di ngrar ea
havi ng recorded therein picture data conpressed based on conpression

par anet ersom@ressednd i et ieturecendnpgessibsadevice! 15 pfat ustoriagr theg
area having recorded therein picture data conpressed based on conpression
par anet erkesylgingt ¢ o mpyessiede pisturdi dgtasinng isegondarysisitpragecdevéce 7
recording , node information specifying that the picture data recorded is a

still via a primary storage device 6. The pictureigompeession system is
~ switched for recording a moving picture and for recording. a still
picture by switching picture compression parameters of the picture
compression device 5 by a picture compression system switching

device 10 between those for moving picture recording and those for

still picture recording.



