;9:; <e3e""qj j k4nj 6np6 qT*qo *coooo2* | MAGE EDI TI NG DEVI CE AND METHOD 5
August 2002 The present invention relates to an inmage editi ng devi ce and
method for editing 5 images. More particularly, this inventi9Augest2082 to a

devi ce and mlﬂmmm nmmwedl ting i mages, including objects) using a tine

axis |ine. in terns of al]t‘horlng software to carry out the
writing and edi t«s@gof | mage data or of gane production software for
creating games that include inage data, 10 display technol ogy has been
provi ded for displaying on the sane screen objects of inages to be edited

and a tinme axis for the ofpj bt A lect data with a tine
axis, it is necessary to M@%ﬁ"h@q%:@b\ﬁgﬁd&ﬁg\ﬁp@ bj ect at the current
point of time has changed fromthe object at a previous (past) point of

time, or howit wll proceed to change at a forward (future) point of tinme.
To achi eve Hi @reaente@r«ﬁnhtﬂnerelqtss te e image: editiRg dpece @ﬁ‘ﬂdﬁefbraﬂrfﬂr edidingi que

has beco g t: acd?:]mi enéc!jﬂ‘ ng to
t he past rgérrﬂ%%t UP@P%F%H#PL&'% ﬁﬁ'ts '@&r@p}r}g&g&e&éi spl a é{rLe'ia sl laﬁfﬁﬂ nmount
of transpaireagss, mm@mgrplu;eetd,,usmgiaantem lire. can be operated to
successively display the object at any point of tinme fromthe past or
future superinposed with the object at other points in tinme. 20 In

addi ti on, n‘raditadsnaﬂym‘n tefths iongumfonhgxsoﬂwa@twba?rgcbet thedritingoarice eliting s
|nvoIV|ng the s V|n or settin ttributes, that 09*?ctE@stsess bet ween
two desi re&i“%l,fyg1 n@fgameeora P%S? vare fpyicrealing games that fclugeimage defaect s
based onpk one
of the Atk or Ly ERoBe Rhe Bl BRVIRETOFIRNRIRS SB1 5 Ahistbdesn Skast

posi tion, umg@ﬁplbfeu ec@teslard a&ne@x@eforathecobmm methe(ﬂqlmg of dkseqi@hatamﬂm ng

Foenn que BATRERH. A0 TRsRReY o e¥hle KRNI e PSR o B8 AR PRI oy
to ot her obf mbfhambh%ﬁgéd frofathe lobiecaht e@cbwdwe(pasﬁbommmlmbpdﬂm it will
for saving

he att 1 bhitasged 55 Fhahs S atorvard QUL AR e TEeae NS & ohEreuis of
the obj g6t ref@isd Bla8 TS Skin fadhAlquashaRtBdcbRistRailatble, iBaiien thetbbjédts | S
restricted to the existi n? attributes the object possesses.
of continuous frames leading to the past or futureé from a point of time are displayed
with a slight amount of transparency superimposed, and a time bar can be operated
to successively display the object at any point of time from the past or future
superimposed with the object at other points in time. '
20
In addition, in terms of editing of key frame objects, editing techniques involving the
saving or setting of attributes that objects possess between two desired key frames are
available. That is to say, in editing objects based on key frames, a method has been
employed of saving the data of one of the attributes of an object between two key
25 frames, for example, position, and applying said saved data to another object. As
determining movement is complicated and difficult in creating animation and a skilled
technique is required to set the same movement, it is convenient to apply to other
objects movement that has already been set once. However, flexibility is lacking with
the known method since the interval for saving the attributes is restricted to that from
30 the beginning to the end of the object, and also because, as far as attributes are

concerned, it is restricted to the existing attributes the object possesses.
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5 August 2002 -2 ‘Moreover, in the editing and browsing operations for the
aut horing systens that carry out witing and editing of the inmage data,
editing operations and browsing techni ques have been provi ded Alpaist pogSer ve
the history of a series of operations. This editing technol ogy preserves a
record of operations during editing and2fowsing of the imge 5 data, and
there are tinmes when the editing and browsi ng operations done up to that
point are carried out again. In this case, an operation is repeated by
uncondi t i orfdbiepvercinthaidiing and brewsngegticadtiing fartae adthoging rsystahiscthaﬂ:r;arry

di spl ayi t d di t t
't oo basy outwelnG ARG a ARG hEBrr Gf el drasefor andOwR e TisHESw t 1
regard to tHbQ/ert?ée’#br%Wﬂ@UF!hQ%r&@éWe tHDhiSoryTBr & sevidsesttdperdtivts. Thisleditigy) 1 n

editing with a key frane basi's, in the event that nultiple objects are
deal t wi t h tashnelagly preservestareaerdies operstiens c&tﬂlagteddmgcﬂnddrrr@wpmg)f b1 isage on

t he di spI r I

t hem t oge heeﬁ?é:'aaz‘%ghéli%%leetﬁ%%l] @@%ﬂﬁf%'tnrﬁe%e | Tl Hg&p%fétgug% ﬁ% dgﬂgﬁ’é\étt he
time axis Ew‘oudt@ye tamiseout Ega'arnic Ingthisezise) aweﬁer’aamensbepeatpd@yluded?dlh@rliawan
group tracks, set between ke rames, . or autona carry ouf relative
changes i n BNt f‘gggl@e %meﬂéﬁ%@ﬁe%%?@%’égﬁ’mb éﬁ%?%/ﬂ h§ ReYU @dnes in
acconpani n%t‘;,é,y,b ,I;!%Qhanges in the key franes. 20 Wth this editing

technol ogy and editing using key frames, after setting the values) for
exanple, fromkey frane 1 to key frane 4 on the display screen that

di spl ay t 4 i's
‘changedsl\% 5@49 %réﬁé o %m%k?raﬁ*e?%énééﬁé?%@%gb@h Oﬂaﬁéﬁtc;ae? ‘ﬁ as is
inrelati vandedmmg withrégarth & the aelationshiplbeBéeesyted @mmond dbjectshThatriatdksay, r om

key 1 to key 4. have b d. : t ding to k
2 on the t MedinAESLane FaRy nRe AyddhB bR e e dlon S5ty 5 o
key 3 manugtdup, ﬁl'étHé)ds HﬁVé‘BeéH‘&idélécpﬂoaﬁrd% dd\ﬂ);écr@ak%@als 139 seelichitAst jgcr een.

However, with this type groupin I'n the event that FIS desired to
change t he tﬁalaymg)me@;ects #nareby ﬂﬁ%"‘@r\‘dﬁbﬁhﬁg\ fegeﬂbéglaqatsmgk%s»bmct it has
proved digfficult to change the value 30 of key 2 when the tracks between
key 1 ang key 2 and between key 2 and key 3 are maintained in the sane

rel ative pbsthe editing of Sbjaatgialengtetimg akin of key fdmesnediting tavheues dyava ti e

e axi s bie Bl AL B P eRln pEChtubert REP BB S A TRl S
has been sett relaties ehdrgyet Irethe traisksoset befaaenitite precddihg iaadifblidwing kectamest he

sanme time how the ob ect {P‘dﬁ"Chanﬁh@ R‘S re and after that point of tinme. 5
However , e%?PWH?Nt AGREH MPPHEY "@8ESr i bed above, when attenpting

to di splggy t he changes of another group of objects in the sane space at the
sane time, one can use the transparency, but it is extremale{. difficult to
di scern thwﬂéﬁap@glt@g teghaoiopy aend editing HFingdey firenesonfigrssedting thawaluss, ter

| t f ti
changes of “HH G Rorh 8 fame 1 GRLPREmR L SE it ed borplfi ikt ibIRAREIEPE ' T
edi ting. anambarthereeare tlmesmemﬁ@meemfﬂ@y frased! isichreged wbameﬁ')e frackdramonal | y
f th tirib f.th bj ect b .t k f f
o o o BB P 00BN REBBE sl o
to anot lzerswwmcaﬁerl-ﬂhmeks fromekeyat @ Keyad hmxbéérb@rrameel(hsc@gm@t a pofntal | of
the attributes that an object possesses. In addition, pl i catl on of

the attri bERMEASPOnging fakey o%g@,{r%gg; oneentily may; ‘?fn‘&?\éedagﬂé%ﬁelﬁli% aMtldeval to
whi ch t heyooul Zoti@yaRbhREly 029 E@uhbhﬁé BRpRy dfthEREGE ML dRIMgRPEEH. | onal

history is kept and edltlng and” browsi ng opérations are repeated, if has
not been pYswewrewittothili iype afgramping.tin éhe)p\eermthai s Wasired teechangp the valkat

poi nt of t r e h an
operati ona{){%ys %f?e;g‘ﬂi%%r Q&hggdl s@f %’yeg%bghgggenudgds'ﬁ{:@gﬁ Ct}aﬁér e %g%ggstl |1
been 30 of key 2 when the tracks between key 1 and key 2 and between key 2 and key 3 are

maintained in the same relative positions.



difficulties in knowi ng what operations had been carried out on the basis
thereof. 25 Also, when handling nultiple objects grouped together as a
single entity, nethods such as grouping of objects have beenSusugtst 2002 i n
cases where groups are fornmed, since all of the objects within the group
are treated as a single entity, the carrding out of processing to cancel
t he grouping, change the position and re-formthe group in 30 order to
change the position of one of those objects has been extraordinarily
cunber sone lashenedilingef obfactsl drcatinad axis libe, Airgadhe aditiryy ¥ damiedeut keepimgaimel i ty

to set or haneth ftrihute val S Sitio occupied by
e obj ot LB e inid ap an SplEV e editel Gt R haneimer ahrbieh

Accor di ngl yit isdaighriet, thge thb @irawisdckitiat if isdlifsulefo dh'ebllflaf thesametirh€ how

mai ntaining the relative rel ationship of the values of the group set in the
gap bet weea @ﬁ@e@@wsemeamf%ﬂ@nﬁ@ﬂef@atjpepmt effime. The difficulty is due
to the fagct that it is not possible to carry out an operation involving

only the key frane being observed, since operations with respect to the

ot her key me«vmrpevemwithtthe)mim Shtnrmet]hedtdeisoritbétbahﬂnjeemncﬁtammly\gdoon t he
screen are o Jnvol ved n_accordapnce with the prese invention there
o brovi ded eaieYi e cf Agoley SR POERIN HiP Fiias SRca IR PAGS B bot <
rel ated to opelchBséittietransparénsle buse .sc@&ﬂ%lfﬁew amfcum@a%cémhélsﬁa,b@ybﬂaeon the
same screen a tinme axis display field show n(tg plurality of tine bars

whi ch i ndi @kiests ahalkobthetpaints iorlimex As aaregubini é%ﬁf%’étth%lﬂ!§9¢\éaﬂt$9€épﬁb%lﬁ9w ng a
., pluralit ] i t he
Prur el |14 ol RPLAG o TR s NS s i s $05RR] g

di spl ayed bohjectsewhilyj editingli spl ay field with the times indicated by the tinme
bars; and a history control section for controlling historical information
related to the history of a series of operations and for placing the said

hi st ori cal Faahériions, limbditig biijédts Basddtdn Keyrfranieay, trddiﬁ@héﬂé/ dhe sfahd adfiisibay
neans. The gresent i nvention al so Erow des an imge editing nethod for

editing inf (b8 objects et RefweBN dve ke ames dPeax3nklR t’é\e pesitiongl data, bas Beawt hod
conpr i siqagshixy %?%Péaf?ﬁbtgé %OéﬁWeBQo %Hofﬂé? oSﬁHP HoWeREH tite Bétﬁ”‘ihé%o‘éﬂdjlﬁé pl ay

field showing a plurali time bars indicate times on the tine
axi s and afawgy @@lﬂsnaﬁssﬁladyoffth@Iaﬁrlbw@wth@t an plbjacfamsrssesws hpddtien, indheist i ng
thetlrreb | ati ng
t he obj ectg f%g{)'qtolf ét& C)Ej ectr%glbgﬁrlt'g ﬁtﬁlgﬁéﬁ%s@fé@ at&%@%d ﬁt%l:\}' ?cat ed
by to which they could be applled

20 Furthermore, in cases where an operational history is kept and editing and browsing
operations are repeated, it has not been possible to display what the operations had
been up to that point of time in a way that can be understood at a glance. Even though
an operational history could be displayed by a menu as text, there have still been
difficulties in knowing what operations had been carried out on the basis thereof.

25
Also, when handling multiple objects grouped together as a single entity, methods
such as grouping of objects have been used, but in cases where groups are formed,
since all of the objects within the group are treated as a single entity, the carrying out
of processing to cancel the grouping, change the position and re-form the group in

30 order to change the position of one of those objects has been extraordinarily

cumbersome as well as complicated.



the tinme bars; controlling historical information related to the history of
a series of operations; and 30 placing the said historical information in
its visual formfor display. The present invention further pbdwigusi2098
i mage editing device for editing inmages associated with a tinme axis and
I ncl udi ng objects having attribute data conprising at |east one of
position, direction, size or angle data, said device conprising: 5 August
2002 5 display neans for displaying on the sane screen the tinme axis
di splay field showing a plurality of tinme bars which indicate tinmes on a
time axis and an object display fiel ¢ showing a 5 plurality of objects;
neans fmlﬁh@ﬂjtrrbsébimg té et o*rQ:lhahge/mel aﬁtaiatug%ws, glm é{s e ltianéh @c@.%ﬁéacsy %ei d
times; control neans correlating the objects displayed. in the object
di spl aPPRCLITONY BvRIBR(S ToT (FES P PRAGA0IS KerEamPhdtardinaly shanaid 6 vals
f oesselogpkel Meandit &t ditde? endonsilel ARirtaiAMg aké Telafives AdlatioMehpCoiSthe tvaillrist &f gt e
means for controlling attribute values of the jntervals selected by said
i nt er vArOYR3R1dN theraapelieert @e kay/rarge endenalher el Be gificuiys dut tp the
obj ect gact T8t Rri€SRAtpdsBbRNtd @BrrRl SR 4H QBEdasn avdIViRg Dn8dird R%W@H@Beﬁ@?
editing, i mages .associated 15 with a tine axjs and including objects having
at t ri bRPECYEH=SToGSnPRErayang vdth 1esRes 19 ifie ethepkry amRS ofiPPiaHPNsWEY fsPat tangl e
data, ggé sb'_a@tfshiwafyeabudh@gcrgb@aﬁetﬁ@@irm%lye@i.l splaying on the sanme screen a
time axis display field showing a plurality of tinme bars which indicate
ti _r?ﬁs on a time axis and an object display field showing a plurality of
obj ect 35 agehrtgidengitt the présent Rvehtidrethakd ikeprbadédian uma% aditiRg H@vié@for%f%ﬁtﬁlg
times; ,20 correl ati B%Pt he obd( ects displ a%éeg i.n the o Ae_ct di splay fiel
with t HBagesipsluding;obiccisfelaied e impexisarld devipRERMARSIIGit er val s al ong the
time axi s ofméamisdolodisMaying of € shé betBer bitidadiediéplay Bisldahoiitg 4 pluRiliedfs
sel ected b%asal d.interval neans; and saving tine zand at‘%rl bute data of said
obj ect diMmekara wiyickvindicats timgsoen ﬁ@rﬂm%ﬁx'ﬁﬁé’dﬁr’b&% isRlANig1d Ahowing @RIl o
degeri kedbjebts; t he way of exanple only, with reference to the acconpanying

i wh i n:
draw ngs) n?éaenlsr}or adjusting the relative location of the time bars on the time axis;

control means for correlating the objects displayed in the object display field with the
times indicated by the time bars; and a history control section for controlling historical
information related to the history of a series of operations and for placing the said historical

20 information into visual form for display by said display means.

The present invention also provides an image editing method for editing images including
objects associated with a time axis, said method comprising the steps of :
displaying on the same screen a time axis display field showing a plurality of time bars
25  which indicate times on the time axis and an object display field showing a plurality of objects;
adjusting the time bars relative to the time axis to selected said times;
correlating the objects displayed in the object display field with the times indicated by
the time bars;
controlling historical information related to the history of a series of operations; and
30 placing the said historical information in its visual form for display.

The present invention further provides an image editing device for editing images associated
with a time axis and including objects having attribute data comprising at least one of position,
direction, size or angle data, said device comprising:



Fig. 1 is a block draw ng showi ng the structure of an inmage editing device;
Fig. 2 is a drawing showng a first wi ndow and second w ndow di spl ayed on a
di splay 30 screen of the inmge editing device; Fig. 3 is a blbakgust 200ng
that shows the internal control structure in the inage editing device
during editing of imges using multiple time bars set on tinme axis; Fig. 4
Is a draw ng showing a first object and a second object displayed in the

5 August 2002 -6 first window, Fig. 5is a drawing showing a tine axis and
a first tinme bar displayed in the second window, Fig. 6 is a draw ng

showi ng the first object and the second object, which 5 correspond to the
first tinme Haplagmbdngdorsdissiaging bAithdedme Berebn the firhe akis ididplayi fletoWholvirgra 7 i S

a drawi ng .show ng, the first tjnme bar and the second tipe bar displayed in
The. coRbIRIhEsparEgicyricals Tpckpng WEiemin s d A Colesl JePiaY e RETS nt
of 4 heplurdiigt ofddjertd; and the second object in the first window within this
first window in response to t 10 npvenent .of the second tinme bar al ong
he- i e ax MEaNEIGs SCGISTED eI CavRA GRS G S ie SOBRTRIbUSsn { he 11 v
axi s and t hgors aitdnt icBRelBfvig fie\0bjtdtdisplared ih ife ajedt dighldy I RRRIE tithesiow,
Fig. 10 js,a drawing show ng the status in which the first object is fixed
on the'“fjlcﬁ?da@’l‘geélm? R3® second obj ect being caused to nove on the tine

axis in theintdrvals reangioslonectingdntedvls! florfy HEAMe dkisHidabjedts; first obj ect
whi ch has been fixed and the second ob&ect V\{II ch i s novi nq in the firs
wi How, Fi gattiaute means fonopHgling aftribyte, values Of e penialsaierted By srigdateniahg i n

t he | magansedind Nng devi ce when a tine bar has been caused to nove;

means for saving time and attribute data of said objects.

The present invention also provides an image editing method for editing images associated
15  with a time axis and including objects having attribute data comprising at least one of position,
direction size or angle data, said method including the steps of:
displaying on the same screen a time axis display field showing a plurality of time bars
which indicate times on a time axis and an object display field showing a plurality of objects;
adjusting the time bars relative to the time axis to set said times;
20 correlating the objects displayed in the object display field with the times indicated by
the time bars;
selecting intervals along the time axis of said objects;
controlling attribute values of the.intervals selected by said interval means; and saving
time and attribute data of said objects.
25
A preferred embodiment of the present invention is hereinafter described, by the way of
example only, with reference to the accompanying drawings, wherein:
Fig. 1 is a block drawing showing the structure of an image editing device;
Fig. 2 is a drawing showing a first window and second window displayed on a display
30 screen of the image editing device;
Fig. 3 is a block drawing that shows the internal control structure in the image
editing device during editing of images using multiple time bars set on time axis;
Fig. 4 is a drawing showing a first object and a second object displayed in the



20 Fig. 13 is a flow chart of a procedure related to the processing in the
i mge editing device when a tinme bar has been added; Fig. 14 is a bl ock
drawi ng showi ng the internal control structure when carryi ng5dugushz00Ravi ng
or application of attributes along the tine axis of a key frame in the
imge editing device; 25 Fig. 15 is a dgaw ng showi ng the status in which
the "Time Bar" button has been selected in the second window, Fig. 16 is a
drawi ng showi ng the status in which the "Start"” button has been selected in
the second fipktRglaMéw:Fi 9. 17 is a drawi ng showi ng the status in which the
"Time Bar" button hHas been 30 again selected in the second wi ndow, Fig. 18
is a drawi ng shbig.rfgistahdrawing alkowing ehiiroé axiseandsn first iotet kar displaysskin the 5
August 2002 - lected in the second window, Fig. 19 is a drawi ng show ng
t he stat us%ﬁﬁgﬁﬁgﬁ%me "Save" button has been selected in the second

wi ndow, Fig. 20Fig 6 iglaadianihgsSiowing thd dirsteobjectiamdotivet stabnd Sobiddt, aPhich

over | appiégsl% di %ﬁlygﬁy 5 ig t he second w ndow S| ovx%i n Fi g{ 19 en the "Save"
button hak “GEE todhe first imerhar aad hrisehoRd dime karghowin thefirgt WIRKAY: showi ng
t he pool w ndo i W A . h Y} ii } A
selected in thyﬁeﬁﬁﬁdﬁ% S gﬁvrv{?q P%ﬁgpfiyég%t é@g@%ﬁi"@%&‘%ﬂsﬁﬁ@%om ng
t he pool wimthewegbagpwindsw;in the window in 10 Fig. 21; Fig. 23 is a draw ng

showi ng the status,i.n ich the !'Ti r" tton has, been_sel ected in the
second i ndov: P88 53 a0 sPEyingyRE s of h L e RRL OB R End S 't -
but t on hasttieeescairl elsitétdini thetfitet wirelondwithindai;, firkb windbw &P rdspofsélte\hed
showi ng the status in which the "Tinme Bar" button has again been sel ected

in the J8cBwyemeAbRithe spepndigneg Ea%a'eﬂam%@ﬂgﬁesw ng the status in which the
"End" button hagigbgena 3RARE SHowgithe fisse RRDaMoRdR¥Mime axis and the second

time bar moving on the time axis in the second window;

Fig. 10 is a drawing showing the status in which the first object is fixed on the

time axis and the second object being caused to move on the time axis in the first
16 window;

Fig. 11 is a drawing showing the first object which has been fixed and the
second object which is moving in the first window;

Fig. 12 is a flow chart of a procedure related to the processing in the image
editing device when a time bar has been caused to move;

20 Fig. 13 is a flow chart of a procedure related to the processing in the image
p editing device when a time bar has been added;

Fig. 14 is a block drawing showing the internal control structure when carrying
out the saving or application of attributes along the time axis of a key frame in the
image editing device;

25 Fig. 15 is a drawing showing the status in which the “Time Bar” button has been
selected in the second window;

Fig. 16 is a drawing showing the status in which the “Start” button has been
selected in the second window;

Fig. 17 is a drawing showing the status in which the “Time Bar" button has been

30 again selected in the second window;
Fig. 18 is a drawing showing the status in which the “End” button has been



Fig. 27 is a drawing show ng the status in which the attribute data from

t he pool 20 wi ndow shown in Fig. 22 have been dragged and dropped on the
axis related to an object in the second wi ndow, Fig. 28 is a &flAagust@002
showi ng the nmenu wi ndow di spl ayed in the wi ndow fromFig. 27 when the
attribute data are being applied; Fig. -49-is a drawi ng showi ng the status

I n which the operation of the application 25 of the attribute data in the
wi ndow from Fi g. 28 has been conpleted; Fig. 30 is a flow chart showing a
procedur e tselected in thesegorabwindowy rel ated to the saving of attributes; Fig.

e appl 1 cati onri Bt ard edad i i 38uieTh e SRAS BUBE HRIRS o
internal cqaldoRdd intthe'séebrRI wiRgbwt he operational history of an object is
vi sual i zed; 5 August 2002 g_ Fig. 33 is a drawi ng showi ng a

substantial | y chige28 isgpdawing shewing the mepdavindow thet isiin sn oxeririming display34 i s
dr awi \ o g o0 .disal ' onl
crcon of ThEHeAd Gt BRI s iR PSR BRHBH 1R £l sEleRBefie
status i n e sdcondevinddvgs been a change in the direction of view ng the
be object in fhe fjrst w nd Fig. 36, i dr aw howi ng the vj
oper ati on secti b1 i { ReasCE0; FIGHPENTenaoet HEEiBraSh BTG (hE

obj ect has«b&emmahamasectiohdielfié defectedihaie REnBNAMEE sh&\in 1 [y, go;r ecti on of
the object in the first w ndow, 10 Flg}. 38@]|s a flow chart of "a procedure
1e m

rel ated to prockigsi2@gisaa ehawigs shpwinge wigdow gligplayeghinctharwindew dn
procedurg f_—f'dFQt‘ed to the processing of historical control of the
\operations; Fig. 40 is a block drawi ng showing the internal control
struct ure when Eigr2yismgdrawingtshewimgdie statusam ehich tigg “Time Bar” button has been

selected in the second window;
Fig. 24 is a drawing showing the status in which the “Start” button has been
selected in the second window;
15 Fig. 25 is a drawing showing the status in which the “Time Bar” button has
again been selected in the second window;
Fig. 26 is a drawing showing the status in which the “End" button has been
selected in the second window;
Fig. 27 is a drawing showing the status in which the attribute data from the pool
20 window shown in Fig. 22 have been dragged and dropped on the axis related to an
object in the second window;
Fig. 28 is a drawing showing the menu window displayed in the window from
Fig. 27 when the attribute data are being applied;
Fig. 29 is a drawing showing the status in which the operation of the application
25 of the attribute data in the window from Fig. 28 has been completed;
Fig. 30 is a flow chart showing a procedure to carry out processing related to
the saving of attributes;
Fig. 31 is a flow chart showing a procedure to carry out processing related to
the application of attributes;
30 Fig. 32 is a block diagram showing the internal control structure when the
operational history of an object is visualized;



15 Fig. 41 is a drawing showing the first object and the second object

di splayed in the first wndow, Fig. 42 is a drawing show ng the status of
the first wi ndow when the second object, which has becone sefiAugustrggoar ent,
has been dragged by the cursor; Fig. 43 is a drawing show ng the status of
the first w ndow when the second 20 obj8ct, which has becone

sem -transparent, has been dragged by the cursor to the first object; Fig.
44 is a drawing showing the first object, which is noving to the right from
the left in theFigx 83iing dawihgshowingfa sulistasitiatp oybeashibpddeohjent displayeddat i n
this V\Ando%ﬁ\/\ﬁj{:h.i following the direction of this first object; 25 Fig.
45 is a dr Yvadltlonal hi erarchi cal ordering and show ng the first

obj ect and the F@CQQQS@U%‘ng Fshewingtthk Sviéw Gpaydtida Sdctibh afiéplaRebn the
hi erarchi cal ordering and show n? the first object and the second object,
in

whi ch havediselay sgreaipeidhe spraaeditingfeyvicet7 is a fl ow chart of a procedure
| d h 4 f
related o the ﬁg%é% cf?fa\f/ﬁgts['\bv@@ﬁ@?éﬁ%sﬁpwﬂ se%??%#%é‘t% §hé®eain thoW

chart of a procedure re e process o August 2002
_g_ bet weediretjoadf vjewing thed@ibebjedbirthie fidstagndow;show ng the i nter naI

control structure when the.tracks t between ke frarre ou Fig.
501 s ar aw ng iR fiditas BeyiskBoRByoR beHisd iag PR Ehe 5
first w ndm@rd#aogonéﬁ-wem@ tHé@B}e@%ﬁMﬁ%aﬁBEdStat us When sub-key frames
are caused to nove in the w ndow fromthe status in Fig. 50; Fig. 52 is a

dr awi ng showi ndigh¥ I§taair@wnsﬁl@¢w1ag theyview dinectian obthe ehiertan thefirst window;
'L 10 Fig. 38 is a flow chart of a procedure related to processing a change of view;

Fig. 39 is a flow chart of a procedure related to the processing of historical
control of the operations;

Fig. 40 is a block drawing showing the internal control structure when carrying
out hierarchical ordering;

15 Fig. 41 is a drawing showing the first object and the second object displayed in
the first window;

Fig. 42 is a drawing showing the status of the first window when the second
object, which has become semi-transparent, has been dragged by the cursor;

Fig. 43 is a drawing showing the status of the first window when the second

20 object, which has become semi-transparent, has been dragged by the cursor to the
first object;

Fig. 44 is a drawing showing the first object, which is moving to the right from
the left in the drawing within the first window, and the second object in this window
which is following the direction of this first object;

25 Fig. 45 is a drawing of traditional hierarchical ordering and showing the first
object and the second object;

Fig. 46 is a drawing of traditional hierarchical ordering and showing the first
object and the second object, which have been grouped together;

Fig. 47 is a flow chart of a procedure related to the process of setting parent

30 objects;
Fig. 48 is a flow chart of a procedure related to the process of setting data



track is caused to nove in the window fromthe status in Fig. 51; 10 Fig.
53 is a flow chart of a procedure related to the processing of changes of
key franmes and sub-key franmes; and Fig. 54 is a drawi ng of tradugistred2
processi ng of changes in tracks related to key franmes. 15 An inage editing
device, as shown in Fig. 1, has a centr&-processing section 1 that
controls a series of procedures related to inmage editing and a nenory
section 2 that stores prescribed data under the control of the central
processi ng letweepobjeCtee central processing section 1 controls processing

RTINS MRS Mt W R R SR

processi ng 6t belyedrkeyIrdmed adajrdupdput from an input section 10 and
outputting the data résulting fromsaid processing to an output section 20.

When carrying ouftig-$0is @strawingshopinakaydrames anceli-key frierges displayad in the

contr ol Sg(ﬁrg%nbg set up and the prescribed operation is carried out based
on the controtl 0F%he control 25 section. The menory section 2 is used for
the witing in &igl $t&dadeavwing shdwidgtthe statler whdéresutpkey frame$ ardneaussd toal

processi ng sect. 1.and storjn ata in penory. The nenory section 2

arranges fJPO\%'QC{FW&CSO“?é?'gttéﬁg’tag‘st'ﬁf'g'rﬁg‘gae editing to be witten in 30
tenporarily andfF@rsa kea BrRAREG sh&oﬁngqm ERtusSRRSA 8kel Tefievatcond éd bnige

editing to be set up. 5 August 2002 -10 The inmge editing device has an
i nput sect it@ek iDcaysadiainyedn dieswindow feonk ipndalia inbidaf#h a poi nting devi ce
13. Dat asd nput i.d I I i . 2 or
poi nt i ngﬂjdevi Ce?{gj&fﬁg@,{aﬁ%ﬁ%ﬁnﬁé@é P QDC{L ﬁ%ljé?g'r%[ger&aﬁaqgg8(?:%356%'98%2%@%?%% (?Lf 5
The i nput ey friaoreslahdsdubelvey frdmes; mpdt of data for carrying out additions

to, deletions fro [ venment f. tie for. the imges ,and ti Xes

vol ved w th ahthBri SAmeydrliphageoceseing ¢ RIRes MBiRaHARE R o o
| i ght sour ¢@nfds. each tinme for a 3di nensional conputer graphics nodel
(hereinafter referred to as "3DCG'). 10 The disk 11 is a recording nedi um
by which data is read) for exanple, magnetically, optically or

opt omag i : } ey’ i i sk
drive i Fmﬁ?ﬁ%gteyﬂﬁﬁeg}&e}éggﬁ M\Ig}rqg,sg{g?g'ed dat %ﬁ{aﬁg{%s esgghé}gz:gjraged,

f or exanpl epntrdieashageobpracedoesrelated tolimagd editi3Pa®! amemay sealirrh2 thatad

fromthe di [ I i VI _GE ich allows
i nput of sSioﬁe%é{eﬁégg%{g%g%(@ﬁén%@“@ sﬁtggg%ﬁ%ﬁgg%%sgﬁé egg?%}{]i ons from an
image or a time axis corresponding to an object. The pointing device 13 is
a standard.gdevice that inputs. data related to position by correlati with
The. cur sor THS LR crxeRv a0 Sediobdepirgispiest cadey tiitreda sES IR0y o
nouse. Jpeebhtrgleplotessifg C6GRINY1 FRfoWs ProtesBMgProCsRNES rédld frét dhé inthsory0 oOf
deletions froman inmage or a tinme axis corres&g%ggf{to the object that is

t
the 20 tar §ONZIMCAITE ouhpiRCessing Mis-ar¥is §PNRe n aprBpytRggtordPt i ng

‘devi ce al Sgn@ﬁﬁtgﬁgi&\?gtét)&'éta?@ﬁﬂtirwg) _sé@fﬂg}&}@éé@%gﬁo@n%ﬁtﬂ’seéti&Rﬂ-O.a?Jh@Hd a

printer 23. Thi sect1on ™20 di S or ‘stores e processing
resul t s wi cérryingautiatpoesanibetjopetationdelatad todmiage editivgi aedntsyl segtion isnsatal

fat o maanett i e pistiT sPuptath kR FEBR R o i & fud SolE L s
conpri s@5t bectibinsk 11 of the input section 10. The CRT 22 is a graphic

di splay that displays the data presented as i nages on a screen. The CRT 22,
as shown, for exanple, in Fig. 2, is able to display a first w ndow 22a,

\2M§ib0h i s amhelhesbrydssdiony2 fd @l foh e wAMAIMENPRIRFHFoutdT dal BRESHHeW Ndow
’ control of the central processing section 1 and storing data in memory. The memory
section 2 arranges for the images related to the image editing to be written in
30 temporarily and for the prescribed control section involved with image editing to be set

up.



30 which is a tifme bar display field, in which nmultiple tine bars are set
up. The printer 23 is a standard out put device which can be used to print
the results of processing with 5 August 2002 -11 regard t 56 Avigustc@092and
time axes. In editing of imges including objects along a tinme axis, as
shown in Fig. 2, the image editing devid@-generates on the CRT 22 one

w ndow 22a that displays nmultiple objects 5 and anot her w ndow 22b that has
set time bars on a tine axis, and the objects and tine bars of these

wi ndows ar eTHesindige ddhingtdagice heis aini inputalctionmbd irejudiiy & iskst 1) bkepboarti12g

device 13. For image editin ey franes are used to produce anipation

where a keyarfq' arROINtGseevieP g%f 6?%e'ﬁpt‘€aé§a'df ingHEs§ction ‘LQEPNQQ the gisk V84 time
on a ti rre [ time
e st | B e B B o Pt
group of attr| but e val ues bet ween t he key frames is automatically pr oduced

2t 11 but & VAREPPESbGR 1o ABHE L8 fie 1 o Bl Blolobe T etPhic o

15 During studhor menedtsmfme mthﬁtmwgesranmt@e axestuheoloéu ®ith af@bjgcdlor
section 31, which exer é;l contrg over o0bj ei: the tjne bgr contr.ol
section 33 SughitBmas,as besshapeofrardinatese Folpr e lighty souseryat gach Bneder 8i%spl ay
control_sedh@sicial bftpbler XA isYRSdA A ERarter Ritefied ) Y o] ect s, ar e
set up as control Dblocks and are connected to one another. 20 The control
bl ocks are establlshed by the central processing section 1 executing

Crol de- b A € RG] BebR 5y baf BRERNaSED sfearklBalT

control se«aptuoailder mtbmlabnettmﬂy Ofte diE)CGt meyede, disr exaenpddyj2eCD-R@NDordard

mai nt ai ns ect |lis exer CI ont r o] er. such as [ ch

obj ects exi éstk ‘g‘!t‘ hcﬁ’ 4?2% s 'ﬁ?@r '%EME'E%F“'T%?E% t{erenggcgrgp&htgg out
real time @R@aﬂenﬁ@tshwearﬁwé&iaaﬁéte@emoebowmoae@ 8arPBé peadfrorh ittiedigRr S at
the current pol nt time. Also, it exercises control over the creation and

del etion off1 n“élme kwmabeﬂg is a’ﬁt,andsidelapufcﬂeytqeayhlel@ allows inputefl sighdningeasi ves
l“ me i nfqqr %&Fﬂenﬂ‘sro?rﬁo‘dﬂﬁn% td B dietioPS iRl ark fid gdeo& agﬁm@%s%rfegg%c&‘ﬁg a

i st of objects existl times corresponding to t Ime 1n
fromthe ob} enobjchtlie pmretatg devic®113 ista gandmdsiavtuerthatr loputstttatmesdamddoy

ot r ender PROUSI BErOTlatfe MBS pitvarcsg ey S5t ERL GRS (RR) b §af TS

used to Cabé)brd%ded@émbgseﬁlsgéclf@ll lﬁ&emdmt«sbcﬂ@@mb@m@q@of igdglitionk] ect
OBJ 1 and a second object : Teflrst obj e poi n ed st ar

figure disf ay€dsl eﬁ'ﬁ“%HPFblarF lm@%e Ol Hme RIS eRr OBQ‘P@&’ t'@sﬁ?b@d tBahBr

| ess eqtgol Pér_r%éﬁtenﬁ éfealﬂﬁhteoysﬁw@‘doﬁ{tinb dévrel@yed in solid lines, correspond to
a time bar at a second tine t in the second wi ndow 22b as shown in
.-Fig. 5. Furthernore, with regard to the first object OBJ 1' displayed in
-dotted lin d ed

l'i nes) the‘s?g cor e%bg“@d& ta}‘géylfa%rsg%#ptﬁse %%{nfmdwgb&g%ﬁ I% Fgflk%e t 1
in the secamtdiawnntéoﬂszutnsowtptﬁhsgctlﬁt 20 dlsElays oB,stcrsestthe prbees‘surrgsrtesultmttbar B
1 is noved fro cond . ti obj ect
G 1" andrased e as abiestpnd e TR od it oy B Rt Blesks g 48%ien e 2

show pogbt digRS2Prik 0d rkBortltgy mwe,rmrﬁbleqarmsmwatw nﬁa(};nfeh%lfyl rcﬁmcaumrbar B
1' 15 at the first time t 1. Afirst track TRJ] I spl ayed between the
first objeeptopagneticallyandnif dgsired fomalse SOMRESS mestlst"ﬂr@f th%mmt sectigh i e

t 1, and t r aﬁ;ﬁ& bar TB
1 at time f(f'@z'lfHe lﬁTQ?{lféP rack F"Il%tl Sﬁgﬁ?tﬁ%ﬂ?@ﬁ&é*ﬁ}ééﬂ%ﬁ}éﬁg 20
first objestre@BIhe CRE ZEmBetﬂtown fohexayaple fin &ig. £i iseable tb display edirst winddWe
second tr TR) . 2 isS Ia ed .b ect i ch

cor o pondea SeGs et oBieRl iRkl gBREEEESrRs BRESR 55 Pk R ofVrkiol 2t oot

OBJ 2, 8biwhich® & RB®Acgispiay fiBlg, ihiwifith Multipldade DBrslatset UPETHe Ennt’éhtzs
second track TRJ 2 shows the 25 route alg@g whi ch the second object OBJ 2

has noved ©R iardaydPuiry devicaavhichicanbeg psrd toprint the results of processing with



In the second wi ndow 22b, as shown in Fig. 5, shown in parallel in
descending order fromthe top of the drawing are the tine axis TA, axis A1l
corresponding to the first 30 object OBJ 1 and axis A 2 corrés"plgnﬁtlzﬂ@Zto
the second object OBJ 2, were the elapse of tinme increases horizontally
across the windows 22b in the di rectionite the right hand 5 August 2002
-13 side of the window 22b. The first time t 1 and the second tinme t 2 are
di spl ayed on the tine axis TA. The fact that the second tinet 2 is

di spl ayed irggdreltd obpe® afttivie biked. tine t 2 has been 5 selected, On the axis
Al which is related to the first object OBJ 1, and on axis A 2, which is

rel ated to the second object OBJ 2, the first tlrre bar TB 1, Wmch IS nore
I i ' t
O | £ 1 %) B0 afiyes HaREHcHAck okl 5 o8 kB FElY e L7
at a posit ledltlngdeweesgetmﬂahag ohdhd GBTﬁémadvimdcmama that displayemalkipte ébjéctand t he
A2 t ot d br ok I tt
st ri de BcPBa oY qvpIaw 2PNl s Seh e Bt TEBABs BOhLIeopIRa® EHE i 1 st

time t 15 fimelthesfof tisdset wiBowa arel Baddied By ahd wperatieh iof al mogstd tididisathet he
status of the first time bar TB 1, which is being displayed at a position

cor r espondPAigting devigedécond time t 2, as it woul d have been displ ayed at
the position corresponding to the first time t 1. The first object OBJ 1
and the second object OBJ 2 in the first wi ndow 22a shown in 20 Fig. 4 are
i nt er | ockebowimale ekiting,i keytframaserdrasedtd ptodutetamimatimrowldenai snkdzyfrafe kalsd n

.ot her ds |nthe,‘ eco when the first, ti ar TB1is
\causedwqé s eq‘tf)(f’ﬁ] 15%1?65%31‘1%5?83”‘[9 %ailanxgﬁaqq@eﬁﬁr%ﬁ%slfo a tine
t 2) the fojett caiazreepbn&mg toltHaﬂtntnb%ré 566 Based 60 the2valus®ufthe Xep Raniddeet i 1 st
track TRI 1 fromthe objtect 1' shown in dotted |ines to the obj ect OBJ

1 shown i nP¥8re @ndi A" thabr 8ogeaup ohattdlRidsnvalesy betwaan) thes ke framek i$ | r st
Wi ndow 22ag@bffati oHDcéd’ﬁzr&fﬁFmgﬁ'&HErsuéﬂ 88 nbAln@RSAREb. HRFK Jr%l i€ frgm

t he second obj ect hown 1n broken Tines to the second obje

shown in soeaot by at&ﬂquteAV@eemwd valusdhadaepresentscton esampledpasitienal Idetasecond

w ndow 22b, and editing can be 30 executed using two tinme bars. In the
first wihdow 22a, as shown in Fig. 6, are the first object OBJ 1, the first
obj ect di sPldyeduchintadededitiog dsBshown iarfig.t 3)ehé objett tordik sédlibnl31, which

exercises control over objects, the time bar control section 33, which exercises control
over time bars and the object display control section 32, which exercises control over
displays of objects, are set up as control blocks and are connected to one another.
20 The control blocks are established by the central processing section 1 executing
corresponding control software stored in the memory section 2. The same holds true

for the control blocks to be described hereinafter.

The object control section 31 establishes one 3DCG model as one object, and
25 maintains an object list to exercise control over matter such as which objects exist at
which times. The time bar control section 33 carries out real time management to
implement control over and display of time bars at the current point of time. Also, it
exercises control over the creation and deletion of new time bars. The object display
control section 32 receives time information from the time bar control section 33 and
30 receives a list of objects existing at times corresponding to the time information from
the object control section 31. It gathers therefrom the necessary shape and coordinate



5 August 2002 -14 which proceeds fromthe first object now di spl ayed in
bold face OBJ 1' toward the first object OBJ 1. Al so appearing in the first
wi ndow 22a are the second object OBJ 2) the second object nov Augystage in
bold face OBJ 2' and the second track TRJ 2, which proceeds fromthe second
obj ect displayed in bold face OBJ 2' tev@rd the second 5 object OBJ 2. In

t he second wi ndow 22b, as shown in Fig. 7, the first time bar TB 1, is

di spl ayed sitting astride the axis A1 and the axis A2 in a position

cor respondi agtalon ddisbjsezpotb (o szntodtyondirdl o andage.ayed 1 n bol d face on
the time axis TA. In additio in the second wi ndow 22b, the second tine
bar TB 2, which is also roughly rectangular in shape with the long side in

th t tt
e vert| Canglicahial 228 dohFASs 1 otk RALBYL G orkPe (AR (1 10
first tine w|triretgardtbea firstrabjexk OB JTIRandra setorndsdbjédt @B b2r THEHrét objedt@BSecond

i nd 22 ds_to the first opject 1 and the. bj ect OBJ
3 T " heSed feorieh B ads depieyeih shit Fids ad tersoondBIEL Dl Ahone
first objecdr Iéﬁjeqlnla(é'rélmhéh?éiasinﬂla\h?|dﬂ‘>pié’y%ﬁ iB8lid l"lféssé oﬁ@lt@‘éttuﬁ@kiau2

|Ik€WIS€dIS ¥ed|nbol ce inthe first w ndow 1 In the first
wi ndow 22a, T8 A&t aspeanddigiatcd indipgysecond yéndavedeh. ias shpyn lrsFlgrévEQrﬂﬁermﬁr@ he

tim i1 .e‘n“"'%*ﬁ%aé% CFRREIA L PR Bt Ml (R sSpfia piget )

TRJ 1, thr dDﬁthSnntlafriyrdﬁpIa@ddtbriettect linM%e@or@ond fo thafirsDBhelbar)TBMi ch
orrespo t.0 on of el a of , up to the first object
%BJ 1, (ﬁ{afg?ﬁ&%gﬁ r}J&l\Pf ngr ‘'TB 1 at the second tine t 2

in the aforesaid second vvlndow 22b. Also in the first wi ndow 22a, the

second object OBJ 2' noves fromthe second object 25 OBJ 2' corresponding
{0 the secdnfila batinasthefitst imapar KR tis moved fre the firsi Gma hbtostbeeaond Haew 22b,

al ong the %%c%dm%{agécﬁcﬁﬁﬂ amhet&eoﬁ@sb,ég@??%o%gsgém dkétiin negﬁiébj ot

and OBJ 2a, which ¢ respond to an el apse o , eseco

OBJ 2, whi d’rngcﬁcﬂhoe.smtdmsmmor teethiei mevementeotraspording tatthe fiest tmedrad Tl He t 2

|nthes ! b. 30 The novenents of the first object OBJ 1 and of
t he secoﬁ%%gg-’e\é\fg?p%@%%i in the first 5 August 2002 -15 wi ndow result from
the second tinme bar TB 2 being caused to nove toward the second tinet 2 in

b ng. moved TR 3k (RCbiRdSRINesp Syaer s el e T T, WhiTh cprrpspends to°

posi tion ofthéhgttﬁﬁésérdrsnbla%ﬁqewar?d thiAirdthydidct oﬁJ wmﬁ&%&?e%gbﬁdé)@ g set

by the operator. In this way position of the second o j ect

can be set figt tmmb@et%ﬂ@ttlmeetz T@lsﬂmbﬁﬁa%wmbowsﬂ@@me alengwmcfhfaeed in
the sec K bj ect di spl ayed
corresp?rlvalf#é%g%\e{t ﬁlélsa 1sheécso'lr'1] %ﬁﬁghgg%p#@@%émﬁgrumeé?a%pl e) the second
object OBJ 2. As shown in the second wi ndow 22b in Fig. 10, 10 respectlvely

di spl ayed r t r rr dj t i
the tinme ajﬂs? %&ORgrtgécgoTﬂ?szb % d'% a}eﬁ%&%%& g&%g &g%t GRB iIEXVB\Nﬁl chis
rel at ed t ocbmesgondsto thbjfiest timeBar TB 1aaictinidt 1, énd tlhiarsleeﬁhdwbjéé( OBoA, lecB A 2,
which is relatedtothe econd, o urt her ndtirre
o S ehabet oL e (ESPRd. Qe TR 2 B LSRR sl L
with an 25Xrodt@afén?%dﬁtﬁé‘sé&fnﬂ%jé@f‘gmqhb%nﬁ&/e@ihfﬂ'\é’gép ﬁﬂbﬁnhlnﬁ@gﬂditlm@ the
first object and TB 2b, nmarked with an "O', position
con- esponditidg to axis A 2 with regard to the second obj ect OBJ 2. The mark
"O'" neans that the corresponding object is displayed in the first w ndow
22a, and simlarly, the mark "X' nmeans that the correspondi ng object is not
di spl ayed ilmthtafseccbdcrwmdmivrmw\as SthewreirofFig, 5aehostmnpai'ailergdesi:éndmgerwcond
obj ect OBJ whi ch orres onds 20 to ma,rke With " first
T he: bar TEOT {8 tap ik BERRS Fiuheitida adp Tomient cHireroriing’ B beirsih] oc:
BJ 1, wo %BeémB.?fﬂ@ﬂa@itsEﬂOZ d&tretpoR@inY Bsthe Sechrd as;éctdmpizay&@ thé'éla”p%@' tion,
the first ob ect OBJ whi ch corresponds to TB 1 'a marked with on the
first timeobtne ingrepses bOféﬁoé'Eﬁ"ﬁ?é@Sﬁ therwiadews 22b initheldirection to tia rlgmehaslécond
object OBJ 2, which corresponds to TB 1 b marked "X" is not displayed. Here
t he second obj ect OBJ




25 2 corresponds ' to the second tine bar TB 2. In the second w ndow 22b,
when the second tine bar TB 2 located at tinet 1 is noved toward the
aforesaid second time t 2, which is in the direction of an b &paest@d02i e,
t he second object OBJ 2 noves in acconpaninent with this second tinme bar TB
2 fromthe 30 second object OBJ 2', in-4dhe direction of the second tine t 2
al ong the second track TRJ 2, through the second object OBJ 2c, OBJ 2b and
OBJ 2a, which caorrespond to 5 August 2002 -16 respective tinmes in the

di rection gidearke¥indow 22the second tine bar TB 2) until the second tine
bar TB 2 reaches the second tine t 2 and overlaps the first tine bar TB 1,
then the second object OBJ 2, which is shown in solid lines, is reached. 5
In this wa i tl I e y

di spl ay onﬁ?eﬁh%tlﬂgqﬂfﬁggi%dbé&oﬁgﬁﬁé %e foﬁsf'ds?cyea ﬁ Qt@beta 'iglrc\egbé?{ér\réf)r ovi ng
ef i ci ency that tedlsecmgddpme atd ndisplayed orbdldrface shows duatltime @ banbeeh

pr ocessi %g section 1 when the tine bar is noved 10 is shown in Fig. 12. In
the initiaf '§P *S11 ) atinme bar to be noved is selected, and the tine
corresponding to the time bar is set. For exanple, using t he poi nting
device 13, the first tine bar TB 1 or the second tinme bar TB 2 in the

second wi n@sviheaxicAr, Mhickds selated to the firsé ohieqt OBY dparsd on axjstA 2t whichd§ erent
of the sel F'éié%‘a ﬁo {he tc’%f'ec? o8 f%é?ﬁgg% g& 'E@ 1t Qhidl idEm or‘l ss
I e t1on and 1

acquired b ar con secC passed to | ect
control serftqtmgulademtshapesxtnﬁptlﬁltangtslm wbihecvesticak idirectiom mtthemratmnga is

“tFansm dPcopbYenally 8RcBEsi] tis dis A e thbdor HirthenfBRotep

14, the obgesinddingpt2y control sectl on 32 acquires and displ ays the shape
and ot her data of the objects whose display is necessary. The object
control section 31 determ nes the objects whose 20 display will be required

at the ti ”@n%efaggﬁi TdiRE ai‘@q\%%ﬁé &t fimle Afa‘rTPhﬁr?&iE I%ng &I}F’b:‘akéﬁﬁé gi spl ay
control section Ther eupon ject con?r ? sect1on %

acqui r es t $itind astiderax Aﬂl&(}d thi sxis Paﬁdntérmslltldcmornespcmtﬁng tsihedrsttimabj ect s
and dis t | &C in. fi.rs LN Q e displ ay. n of
fhe Crr 132! ThaTaMsI T fif B hubabilat MRS AL 8 lS o kBB EREED . .
step glz 'EB1;§wb|”bb¢sﬁlﬁhln@d&p(ﬂ;@ﬂ%dalpy)smaﬂhbﬁﬁsnvrﬂa'@ﬂeithl@smtds'zt?ﬂe 12%598 a
time bar is a sho n the initi st time bar
associ at i diwpg%gﬁvgi?e@@ JmQJ CE%&%HBS'“%PWQGSPPBF'“Sj%FRﬂ tﬁ%t & tdoi nti ng
device 13 and operation proceeds to the next step S22. In step S22, the
time at which the tine bar is added is acg)lred by the tinme 30 bar control

secti on 33Thafifgt ebipet @B4d angl the seeand ebjedi OB indhe fisstwiadows 82a sewnin | n

exi st ng ot B mehB8INRE NG RE i B B 1 R s BERH it 2B L0R 685D o
,the ?ddeﬂ w?nge ibdhe Mndmmd@mz%ti) gﬂi@mtlﬂ@frsﬂen@m@cﬂ‘l quNsathEmweﬁrlonsectl on
shapeg ;nf}"‘?%éér%rig?@ ﬁ‘?‘ﬁizl tBj e[tga aﬁaa? 31&?"?*59 %%ﬁ%@’gfj?g?gﬁsia "&3& and in
the final firsewindd, 22amonesafongehd first tracldrerHary@d théoﬁi&ctcﬁ)BOHaShdi\.m&‘_i t he
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sanme tinme an a
time or t rfzotféﬁéfﬁa%&o e o ﬁﬁb‘ééﬁ) géﬁ‘%‘éﬁ‘ % R}%ﬁ v&h;tae second ohi
25 2in the first window 22a also moves in the same manner along the second track TRJ
2 from the second object OBJ 2’ shown in broken lines to the second object OBJ 2

shown in solid lines.

A second time bar TB 2 can be added in the second window 22b, and editing can be
30 executed using two time bars. In the first window 22a, as shown in Fig. 6, are the first
object OBJ 1, the first object displayed in bold face OBJ 1' and the first track TRJ 1,



possi bl e, keeping the display of objects fixed at certain points of ting,

to sinultaneously display objects at other points of tinme and to nove those
objects along 10 in tinme. In this way, editing the val ues of5fW€U$é§p?|ons
of multiple objects at certain points of tine can be carried out easily by
the operator. Moreover, it is possible.{#-recognize the relationships

bet ween objects with reference to their shape and over tinme, not only the
sanme objects, but other objects as well. Also, 15 by restricting the

obj ect s obs@iidrastobsddR iffonPtht irst 86/BctiioWRdigRayed ih bofd RRE D ¢ tb@aﬁ'i thBlfirst and
check the novenents of objects separat er:né’ so that it is possible to

further i mobipgtOBYd. Alspiappeaiityg inthedigstiwi “b%@r@iﬁtbﬁﬁcwt?jgﬁ@&h%dhﬁcatl on
f th tt
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and a savi %lgaé@mmﬁé gétné@mte'e&& A9 anM\’fHeCJéklfr A il §o§ﬂw Sshrépoflaihg toar e
used. The object” control section 31 is linked wth frame control

section 34tha sreoaditimeti2 avivieh tﬁedlémiﬁyed)un boldt facerprdbe dime M%Té«aln arigliting a

control se vol ved
' oper at | S8 SRCH IR Sob e YeroH3 bR TB2, REEAT I RRM ARk Ul o) YO
the tine ain wanAwntaxmsloAg E)dearmmea»ert&alﬂdlfectlsahretttel drawmgt, isocmSplayéd iflmpldt 2002

-18 i ncl,udi Ti Bar.n butt B Start" button B2, an "End" .button
53 and. 40 63aRind pORCBAS A Led a2y 25 apostion aesmacing o Haafgsaid

“addition, firsh 'tlfn%tt k@utﬁéﬁrlﬁea&l%m 'ﬁwesﬁﬁpﬁﬂewmrﬁﬂ‘ﬁth@%e%oﬁ@%ﬁddvmmi key
frame KF 3 are displayed in order on the axis A 1, whi is related to the

first obj eeerresRonds tojthe firstokipetdBd a>ﬁnéﬂh%s%qs)@é@bﬁqﬁQBJMQe@ratw@@@wey
f th t i | ayed
- botd 1 az2 TRt ime i 1ei2 Lofiibohdetc e fitt Sl GBITP dpiye B8 D 25

TB 1' is diesplaagtue secmu@bmgommgkmwe Hsptayard irakold fage inthefirstivénd®y ar t "
button 55 ?% sel ected, as shown in Fig. 10 16, the time bar TB 1' noves in
the direédtfoh of el apsed tine and overlaps the first key frane KF 1 to

become the first tinme bar TB 1. When the "Tinme Bar " button Bl is sel ected
with the fjrst tine bar TB 1 dis&la yed. then as shown_in Fig, cond

time bar the firsE windew| 2#aethe frst st br as plown fiFigyPamayes fW’fB ,t\het ﬁ"é%eEnd
button B3 meétebsgtﬁ@orréé}?d?\dﬁfg l%hﬁ%ebéhd:tuﬁe blafﬂ)rstfst FRORBCkirhs 8 iRWe TB 2

which is displayed.at 15 the end of th 't ne, noves in the reverse
direction $¢Q9mtwmdowzmsmwm im‘élgelgapwg tbp firg teank RSl theaugmthvnfigh it is

super| ”EBS&g?&g c&%@@ r@aéﬁtﬁgé(d bB3"B, {hich co¥ ?é‘% 0¥ dur@@t@ﬂ‘%ﬂn"ﬁhg@sed on

key -f ranmes ase or savi ng es i's es ITs 20 In
,the secondof\tina;iuwtfﬂmefrstb;ect@BJ"lSalmeﬁc@msmndBtb fhe fistl timee bar TR 1fatite nenu

Wi ndow 40a as_shown s dis ed peri nmposed on the second

wi ndow 220" R aﬂ"‘?%t #:|ngtﬁe%§ore§ﬂdt5ﬁfsgnqo n¥lgyv Z?g’nu V\,i ndow 40a, di splayed in
descendi ng order fromthe top of the w ndow are a P05| tion" selection
fleld 41, a "Direction” selection field 42, a "Size" selection field 43, a

"NMode"  sel Ag inthefirst mandow 327 the seeand ohieatiQRY 2' Japvesifrasm thessecoad @biest The
sel ecti gn 39 éo,gésﬁoﬂdﬁx‘@ to\thd BeddH tﬁ-%fé?SQrt 187 ééfth%p?st t:ﬁFfé"lH rnnmb'g%eond

sel ecti on have“two states o can be tog
bet ween th@mdow\mbsalmmmewsmrgi traols Tibk mtthnmggtléﬁw secong. obuects K2BJ 21 "OBd at

Lo cont i 1w Qe hBiitorkaSond PR S AR 8 tind UF iR 3rbori gt o8 t’é??on
sel ecti on Z,iwthidhicorreepaaisad thafitst timehtear TBat et tHeosszodd tireet? ethe sebend i r st
menu w ndov\(/\{ éOa i % renoved and the sel ections subnitted.

30
The movements of the first object OBJ 1 and of the second object OBJ 2 in the first



5 August 2002 -19 In this first nmenu w ndow 40a shown in Fig. 20 the
"Position" selection-field 21 and the "Direction"” selection field 42 have
been selected, and the return mark is displayed accordingly.fHgust3092-
selection field 43 and the "Mde" selection field 44 have not been
selected. In this case, the attribute yakues with regard to the position
and 5 direction, corresponding to the "Position" selection field 41 and the
"Direction" selection field 42, are saved, and the attribute values wth
regard to t " f 44
are not sav@@do %&'tl\@ﬁeﬁg%g%ggeﬁ%q? %gée*?%%ﬁwgga&smﬁgérﬁgqﬁ%%éo rjﬂject
can be sel dimet?2 frothe dii req:ﬂoa;ofﬁte qimsemfltmmr Whlieﬁhpsemmituﬁebaeiﬁrmbbemgﬁe

d b t that th i t t 1 10 d t Af t
e at 17 1 buTaet fe econeindRlash sB Wl b7 16 Tineltetre eov@ole souids  he
" Conf i rmat '&ﬂectSGBQ@ wrhefﬁrei Wm%@vlveZZaeiQ befitfsdtity tAb lopekatbe W%y%y%\éed a

pool wi ndo 6 shown in . di spl ayed i n"the second w ndow 22b shown
in Fig. 29.positengddhe igcqmdmnmt@@Jcﬁ sph hpsehatihp secend imghe data icon 47,
a second attribute data icon 48 and a third attribute data icon 49. In thls
instance, the attribute data between the sel ected key frames has been saved
in correspdeencaesa«iohb tmﬂeebarhTBﬂ iattdedin the datond windowh22t, ifi is pabissipleatped i n
bol d face and r

d attrib data f b
appl i cat | on st R PRER: Ao yPa e R Bl IS coatd SERBE ENedoatbve, 1
di scussed lé?(bﬁiféle |thets@Borse65jBEt BNDOMS RBWN ﬁﬁthé%%nd Wirldod, 2253m rige1d,i r st
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1 P rovedetadabieday oo baedind A MR fdtohy Simertar 18" EebieR holPorBtct s on
I n which thetihe e oﬁ'tﬂ@ﬁméaxﬁoaréam ngarkeh:ewmant‘xun aO;ﬁosﬁtﬁtﬁl éorr@bohumg bar
TB 1. When the "Tine Bar" button Bl is se hown in Fig W t h

The 711 o8t Rsnd Wit reonrd toiies MrsLoiag GRLT A Ha b, Bisusth o050 Tos

second ti Mpobigén I&r@spohémg'té Bkidyes with réﬁa?dwdn@éecbhe objddBOBYiE ThAmatken t he
"End" button B3 is selected, as shown in Fig the second tine bar TB 2

i s noved t d0baeansdhrhiheseniresnondiag obieshis qkwayecamethﬂmrgt Vindewe22ee @afls e
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2. In thi erval 1's set rane or applying
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ttrib 4 SSel 4 d d
by 1 he. AOLLETB bikeRLT O etéwg@%%’ﬁ“arfﬁ1g°8'ﬁagaveroﬂaﬁ‘ae fis? BingleliFad 9%
,second keywhile ftft cﬂajeswoezms which, ch@spbndlsQol'HB pehairiest DO i$ het digslayst. obj ect
OBJ 2, and dropped in the interval, The ird ati_rlbute data icgon 49 is
shown as aﬂﬁ?‘?cg‘éﬁrbth@]f@tcﬂ?le&kp@,& ‘Qh'CV\,ﬁP'EfﬁSFfoé‘dFé‘P Bl marked it &b 1 18 ect

OBJ 2. Wiefst fitnd bak TBi 4 &sﬁ‘éﬁed h tﬁemkmﬂnd@v Qﬁé%uﬂtﬁ@?ﬁbo‘ﬂd%%t #Bh shown

in Fig. 28 15 appears i'n the second w ndow 22b. 'The second nenu w ndow 40b

is furnis hwlomowesmchngl reakediX fig mtdhsm%yqdwéiefe thetseeend oweﬁtj@w 40a
shown i %&FP%&F%QQQ&?%@%& E.S%‘Jeffﬂqﬁh% bQPTB§e| ection field 41, the "D reptl on"

sel ecti ection'field 43, the "Mde" sel ection
field 44 and the ' COI’lfII‘ITatIOI’l field 45. Here, since the ' P05|t|on

| ect i ield 41 has b | d f | fId 41 t
20 44, onl In P Segend WP 2anaardng P OaT ST dEkh opod GEMEd 1 I6ttoEne
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attribute field data Is confirnmed and applied to the interval into which

the attri beeendTRjash©Bd@anovesdppeepmpanisient Mih Hiis peqonddmeas T8 2 KoR e set
in the B¢ QQéjonVc\f &SJ&W 8@? 2, ﬂ'?th%'h??@'&tibr? of thd-sef8nd time t 2 along the second track

TRJ 2, through the second object OBJ 2¢, OBJ 2b and OBJ 2a, which correspond to
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25 a new key frame KF 1' is set up in the position newy established by the
attribute data ATR on axis A 2, which is related to the second obj ect OBJ
2. As described above, in screen editing based on key franes5Atigust 2002
attribute data pooled as an icon in the pool w ndow 46, a new key frane is
set up by dragging the attribute 30 data ﬁnth t he nouse and dropping it on
the axis related to the desired object, ereby the attributes are set. 5
August 2002 -21 A procedure for saving attribute data is shown in Fig. 30.

1 B>, s, beait Rk ARt by R o g R et Bl °°

dependi ng oseatitiddime barTE2seacheSibe sécaral tinge t 2 ant lheedaeEnthe finstttiniciear THB me
Bar" button been am proceeds tpo 5 ste 832, whi |l e
Ut e St ai ¢ op i SeroRs e FBU AR BRI SHEE Miese 3 ¥

proceeds to step S33, and if the "Save" button B4 has been pressed, it
proceeds to step S34. tn the event that none of the buttons Bl to B4 has
been pres&eln thisnwapy @gmm\rr editing opewation égs gessiblerfosetastivgy displanenly the key

frame contrg t w 22b
in a positi e@uﬁgg Agbﬁé;?t'ew Bf% It/fl ﬁéé" \&'8%32%’3 tier{gg’i H@Bﬁborvw gmcfe&%gpﬁsgﬁ miit ep
S31. In steppdsdfionsusi ng key frame control section 34, a tine bar position
is noved so that the tine bar in question is superinposed on the cl osest
key franme position in the second wi ndow 22b, and the programreturns to

step S31. 1A pﬁic@&u@%&ecﬁt@&b?ﬂ%@enf?@%r&ée%@iﬁ?%@Qt(drh?wﬂéﬁ thetimb 'b‘él"‘% hb@dd have

been set are transmtted to the object control section 31, and the ?rogram
15 proc eéaslS@SbO\sm i3 In the dnitg) sep=S11 Rdimsparde beawavesi is selecteshand th
dlsplays t i t n 20.
Attribut esht rFésg;gE&*nbtth he/Tifi b Iatsg?lédsrte%%r@ i ggﬁ/bt heﬁbﬁﬁﬁghg"& I
confirnmed tty\eﬁﬁslt ememramTBﬂ bihthe"s€oorid timmathiao B Xial the second wiekddw22baad Hehe

program pro s, to the fo S36. In ep S3 he .attributes set
by Phe at ¢ reelRiter 1 i€ et aton hiA Sy (B agramentef lelpasaes SRy e B e, o

20 transm tdo@ﬁbsb@na‘ﬂg tatthé itie Bav! aRuredthyotheIRRd ban céftrol NBstion B3sdrrP S37,
the attribute value control section coll'ects the necessary data for the

respect i V& Raseed iathe ebipghcoptiel %&U?mmd\‘%fﬂ step Sdactieqbients exiplingatithgdimene
dat a t oget hgp fieq éﬁiﬂae tirbe P& 488 u%k.lebgjfh%bﬁ]eétrb%PﬁélxéecﬁW 3? 'aﬂ@'tra’ﬁ%ﬁuﬁte%%

t he object Control section 31 receiv e notification of the conpletion

of processitaghe ¢m¢ﬁtdi$9'8¥t09nfr®l§3@tl0mﬁ%b1 tbe nexfcﬁtess 4. tba obigct dksal@ymntr ol

attribute Y, s pool
w ndow 46. ds%tcg\oﬁﬁgcé&ﬁﬁr\ég?aéﬁn ?%e sﬁ%‘ﬁe aR tl‘l% g-' g?’%i@sﬁqﬁ%\/\m in
Fig. 31. | rdi$;hey innhécedsast a‘pueS;b]ecta:od&blesentlnata1od\etesmrfasime)nbjebtetwmseany of

the buttons,.B. 1, or B3 S en 30 pressed or not so, t he cedure
o coed S ihIaY Ml be Toptiian Sumg ibee ShinBl e Rer S0 ReSsena itiorerr fLbes
putton B 1 t RIpspIlayPES R decti dHES DI THETEUPIH, Qﬁ@@ﬂ}%cﬁ @lsglta?l%ontr& AHHYR1322002
-22 $42, e if the "Start" button B2 or the "End" ton B3 has been
pressed, i tacswfﬁﬁéeegata@rsqwampem eliefanthe respectiviebiests @pd ditplavdéns B1

to B3 has *?l‘-‘}‘@Bl?jQ&EﬁFtﬁQfirét{)&f?ncﬁﬁv?ﬂéé‘ﬁh@i@ﬁ%ﬁ%ﬁ sefeett RRhSERT 23! éﬂe‘?@tlo%@ﬁ

usi ng the key frame contr sect time bar 1s set up In

second wi ndoawpwaeikdure thepesds boretaras ity atepedii Gorstep B42nouse, and the pr ogr am
returnsﬁ step S41. In step $43, using key frame control section 34, a
time bar %osition is noved so that the time bar in question is superinposed

on the cl ogeptodetiird é%&tdws)i bérttral iproctésemgee@ndn wivitepva Bidle, barnsl atitled [ ogr am
returns to In ste

t S41. 10 t t th
Lhel ton D shawbdniar 12 tadna raleieaien §3Emetas Srspaatenis Slowad gomple "
wi ndow 46, jhgg, Q&ﬁg 1o 8695l e ip Bﬁmﬂgl&em@mm{d é?amep.%\éseas fohhb nkke icon

has been dragg program proceeds to ste ﬁg@ ot herwi se, for exanple)
if if has @éﬁp%%?erin etea@@@dherhlmm whielethedinae bar isradeled 4s acquiiedinydhe dime
returns t her or
15 not t:;he b%tgcﬁ'\trﬁ%ecztfgﬁ ?’t%ogﬁ %e agl{"r %ﬂ? Eﬂﬂoq% {etzon (?g%%@(ﬁ‘ :i(;ly\ﬁ&%.| e nouse
on t he desirgrested S23; #revathectfcontrdi sextian 34 abqumesametabjeans eXiptiryg afi theitide t he
second wi ndow. In the event that the icon has been dropped on an axis
related to an object the program proceeds to step S46, otherw se the
programreturns to step S41. In step S46, the start key frame and the end
key frame that have been set up are transmtted to the object 20 control
section 31. In the next step S47, the object control section 31 receives
the saved data sel ected by the saved data pool screen displayed as pool

wi ndow 46. Next in step S48, the object control section 31 displays the
attribute list menu shown in the



first menu w.n QM%EQQ Fig. 28, and allows setting of the attributes
dlsplayed imthis attribute list menu t hrough the selection of the

" Combi nation" selection filed. Next in 25 step $S49, the obj eZAugust2PeR
section 31 transmts the attribute values designated, as well as the start
and end key franes to the attribute vatdé-control section 35, and proceeds
to the next step S50. In the final step S50, the attribute value control
section 35 collects the data of the respective necessary attributes from
the saved difttige adiehtime batiard trahsmitsithenttof the wbjebbdisplan cbatrglrsectieis 82, iand

generates a frame based 30 thereon. 5 August 2002 - 23 The positjon of
an obj ect dBf Q'W%?‘el@@%aﬁ@ﬁ'aé@aéﬁﬂslQQQHE?‘F gushoas that an shares qnﬁt@e lkBd use

can be mad I a eal ong
2o axi SCePHERHHa 1% nebekalydo Wiy BR ifitb ol WER So8 InciAp el oo
to fixed atharisdisplayed.t hout relation to tlne 5 Visualization of an
operation. history of inmage editing using the inage editing device is
descri bed” bel ow. The exanpl e descri bed keeps changes in the direction of

view of an BybiRplay@fy at theSsfny tiffe AREIrAtHeOSEMARHask $i 8gpdsher bijeEdiAat el y
preceding operation in a canera view inder when changing the direction of

vi ewi ng an %H}'@z'@tp%ﬂtstq{ém&:ﬁa%@ﬁ chengas Ashapes befeshte \(?6'9’51610919059( #dki cs
del dat t t |
oGl piath 56! ey Vil YR A MR M BT O
section 37 simuiﬁaoaousmﬂlsma)solamjs e therappmts hfeilmb amttq mnve)those@h]awts aiongrrer a

viewfin d a hjstorica cont.r sect nt

i st ory B iRl Uh i e BRI i BSSR o inttbls G shee i

wi ndow 22c poimtsloftirheyes boratried alit epsibpbistheeparatbr. t he CRT 22 for the
operational history visualization. In the wndow 22c, as shown in Fig. 33,

a nore or |ess cubeshaped first object OBJ 1 is di spl ayed, viewed

di agonal |y pfor&det H8s BESRSIe td aesgmg ﬁ@'r@béﬁ%%ﬁé"bét@/@eﬁ'o %Etsqmrﬁt oref el are

the front surface in the center igure S 1 e ri ace S2
to the rigktther shape andoemer bme;‘mﬁenmhamne h@ecctawt&gﬁhfea@!ae@s aatm}leAlso, t he
front sutf t, 5 shown
i F g 5 F et pieSpEFElie oskend BT A e ERE R abEP Rl odlsdBy e e
CRT 22. Than@anrnebkﬂﬁ)e Inms/ememtsemtf objdets debaeatelyp svithat it ippossiblet toofurtigr The
pane) 50 shows Q‘ d,l?, fn f view (g‘theflrst object OBJ 1 displayed in
wi ndow 22c ROV EGF '8'89?56?1 UNGLORErAHWMSs3  The first surface S 1 on which
the "" of the front surtace of the die 53 is displayed corresponds to the

direction of viewng the front surface S 1 of the object in Fig. In the
vi ew i nput Sauipgi erﬁ@i'cé?'oﬂ ﬁfeth@ﬁiwbéi?ércétqbtﬁ?tﬁ)ﬁlﬁég “?ﬁ)&‘mﬁ axig B@Qedo% 56)‘1 52a

i ndi cat Eléj b tion can be selected. When this is done, in

t he oth?? f/'\'naﬁ]g l gé%[)gﬂgr rection fromwhich the first object OBJ 1 was
.seen changes, and as 30 shown in Fig. 35, the right side of the first

\Ob] ect OBJ . th i o the
ri ght of tﬁ%sg%éﬂga p'&“?a%{taﬂ%&‘:zggf %#‘ a?’ﬁﬁ% th’ﬁ?%é‘é'%g%%&ﬁ‘/{ﬂguﬁ@%oz -24
above the abjecksanteblrseglibn Sy bacy frarfe aoatrdi sqution cddt, whiich bhables stervail t h t he
die 53 in the viewfinde in Fig. 36, the first,_surf, nwhlch
%5 o i oppaseer ediro ey armos. o Alnuliial i kol maodch a6 gidTSoRtibis | e
first dbsegtitere falded,ishd ¥aving B@tafcbﬁﬁbl s%léh&%s Wiigh egﬁthngggﬂn%@daﬁae vi ew
direction, but the second direction D 2 has become vi ew di rection.
procedur e @@l useddTheohjens cantral sectippd1dntinkedavithdhe kay frpm%qonsrgl sectioRdn i n
Fig. 38. | I t i ?a&eﬁ er a
button is {sil‘el g@'ﬁ'ggb n% tﬁ§°§|§é%'°?‘ gSaﬁﬁﬁ?tﬁég sgaé |ont@§ Ste?t'éﬁﬂ%l ew
operati on -spectodelypanel 50. In the event 10 of input into the view
operation input section 52, the program proceeds to step S52, s . while in
the event that a view operation button has not been pressed, it returns to

step S530 WhesltiepssuoAd wifowol i ihvetvied n Biesiatio?e btk @afiBdtel ®f bhjabshét ed to
t he historical data control section 38, and the correspondlwr(l(gl vi sual i nage

dat a i nf or RAWTIRA Fig 1§pasidekemdnritine 8s heaxs Adk apd axigiA2.cralediondsiters i on
control section 38, the program 15 proceeds to step S61, described bel ow
and returns via step 63 and then the program proceeds to the next step S53.
In step S53) the view direction fromwhich the object is now seen is
transmtted to the object display control section 32. In the next and fi nal
step S54, the object display control section reprocesses and displays the
shape and so forth of the object based on the view direction received.



20 In step S61, as shown in Fig. 39, information is received regarding

whi ch button of the view operation input section of the view operation
control panel 50 has been selected. In the next step S62, baSéd#gust 3008
operation corresponding to the input the historical data control section

wi || access visual data corresponding thgreto, return that 25 information
to the visual operation control section 37 and proceed to step S63. In step
S63, the operation data is updated as the nbst recent on a historical data

list. A desgeidg gaaﬁméesarpbﬁw RASIAl BLAGH BY, &MeEny" %\Mtbﬁ B3R Save
hi storical data the historical' data control section 38. At this tlrre t he

vi sual dat abutfomﬁads pos displayed abave tredtig exiatTiAotn agdition: a/firstkeyfeare K,

codi ng of thcobp kPt K alds it gy BB matieRy SR oA Pe BT o1 °
2002 _25_ @Oﬁ%lﬁpi%rrélbte@lﬁodﬁﬁtst GhjecttOB.LY S thid diredtior ofelipeed k. Aaiodg
section 38 for a particular tine series. Settlng and chan |ng a hi erarchy

in each Keyhesediay figmeseifdirskey framedif | Agd &te 16k éewa@edﬁ Agre AisPlayRe axi s
i's describedpbey Hﬁ ~In the image editing device, when carrying out settings
or changes in a hierarchical structure, the object display control section
32 controls the display of objects t he object control section 31 controls

val s, wi A e R PSP e, TSt e BB S b dpid et B o
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2 su er
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parent object, and the second object OBJ 2, which 25 was dropped as the
subor di nat rent ref er t i : i gher
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Fig. 44, 5 August 2002 -26 and the attri butes rel ated to the direction of
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10 1 to OBJ 1 ", "according to the hierarchical relationship which has been
set up for the attribute of direction. The above changes for key franes can
be carried out for each key frame or sub-key frame. In the péﬁu Ou$te2002
traditional setting up of the hierarchical structure, in cases where object
15 grouping is carried out between, fosfiexanple, the triangular first
object OBJ 1 and a pentagonal second object OBJ 2, as shown in the w ndow
in Fig. 45, involved designating a range for a rectangular field in which

t he~gr oupi g this fidemenu MnddRaia shewirirdFig 480 the “Pékitfori?'sefrtlon Geld1 Aediel Ng
the set up and grocesm ng of parent objects is shown in Fig. 47. In the

initial st epirsption”selratisa field ﬂ%bevq be%n peifclad: ard thﬁqre@#rnan@rbugéhspéay@du n the

next step d‘ﬂ?ﬂ A" ﬁﬁ{g j ect
has been sel ect 3E-mtehg icu? gfg)r%t' . gt%ﬂg&% hs%!ech 5?5‘2‘?4 H%\j;ee@ t hat
has been détaegnmlededhylrt this case;che %tribut;eevalmasamtprrogesdm the posfior5add

ot herwi se. g tion returns to ste | n ste Qpj ect gontr ol
Senti on 5y BEREN, Futsoh oS, B hostiont snesliod by A oand e BirERart

obj ect is mefrtishTeld UaNspRsEREd, ARKihe AttriRP vallds @:tfd@é@rmtaameooazes nade
whet her or &j@t he sel ect ed obj, ect is bej ng.dragged. In the event that it

i s being de&ReEAN field 45 agd dhe pﬂ”@@%e@@e@t@nsﬁ@ﬁ 78re Beheavads dhet ‘Nedeceeds
to step S/ @e rbfbritd Qﬁoﬁéﬁod Qafcihepd {Pl‘é%‘ﬂhe%tzé'ancfy@ §%?eét&?fopalgﬁfak ghﬂ&ulé? pt
I spl ayed an e program

sem 30 tra spar ent e cursor position iIs
returns totigegpigsiFor exampleube nkoieanaylie ket st thpt tBedbjabécan bersatchabt i s nade

,as to t Q ot the position onto which the selected object that is
\droppe\(ljw.llg) Bﬁégﬁghg

s to another object. In the event that the position onto
whi ch the drop was nade corresponds to the other object, the program

roceeds tq. st S77. otherw s rocedure ends e final ep S77,
the sem SATtR ﬁ@%ﬁ@hﬂt%ﬁgﬁgnaﬁ@wet nogArEed ‘Hgthﬁ%é&&?“% Heldsrithar od

and i nf or med MR SERBLEH fdiesabhes, éﬂa tR6 tattAButetafilbst 2900 B6SI Wlﬁéoxpeen
dropped is relayed to the object control section 31. A procedure related to

dat a pr oced€ishgwbin fvigal? ig disolsyad sithe secondyvindaywa2lh shawryin Fig, 21.0Nherpadhe
ost or 1onsERID ey s B Bub e Hp 65 42K Sectrdtbub B BRI T 298" © 1

for t hose a thirdodttribote cpat@mea giontn thisdestadks, the atltrﬁmtéﬂEta beiweefemes&lectedne

obj ect con sectl 31 acquires the e ect .f ct, 15
di spl ay cofﬁ?’f Gamesig %@cg(regocggeg%% Q’ta Jthﬂ'g %tﬂﬁagé% l'ﬁ oeh'gléctl on
31 directsijst hﬁ@plﬁ%@f’ﬁ b@tu Rk 4Rt represehbethat $dveludteibued dataCntsuBsegRet i ONn
35. Next in steP S84, the attri bute val ue control section 35 acquires the
posi ti on ofPRfEliGM ect, to maintain the distance and direction fromthe

subordi pgte object. 20 In step S85, the attribute value control section 35
acquires the current tine, and in the next step S86 it acquires the

.posi ti on ofpplivatipaicétite aibjbentﬂs aavachas expiained gbovee i dlﬁcmseg befBy. Next in

-step S87) the position of the subordinate object is calculated fromthe

di stance and direction being naintained fromand based on the position of
t he par ent lmothjeesdcond window 22b, as shown in Fig. 23, the first key frame KF 1 and the

second key frame KF 2 are displayed in the direction of the elapse time on axis A 2,
25 which is related to the second object OBJ 2. There is no key frame displayed on axis
A 1, which is related to the first object OBJ 1. When the “Time Bar” button B1 is
selected, the first time bar TB 1’ is displayed at the end of the time axis. When the
“Start” button B2 is selected, as shown in Fig. 24, the first time bar TB 1’ is moved to
be superimposed on the first key frame KF 1 in the direction in which the time elapses,
30 reaching the position of the first time bar TB 1. When the “Time Bar” button B1 is
selected, as shown in Fig. 25, with the first time bar TB 1 in the display state, the



25 The image editing device can also group tracks set up between two key
frames and group nultiple tracks in the course of editing objects using the
time axis and key franes. 30 Wien groupi ng tracks the object Sfhugsst3002
control section 32, as shown in Fig. 49, controls the display of objects,
the key frame control section 34, contr@0s key franes, 5 August 2002 - 28
and a track control section 39, controls tracks, and the key frane control
section 34, is respectively linked to object display control section 32 and
the track csedondltimebar 9B 23% diSplayed atithe e of the tigteoamis TA. Wigen the “End’ t he

di spl f the CRT, 22 displ ay. K i t bj ect
dep! ot vd. - AMIORE boalalorias Showh it ¥ 25 156 pectnd S bat A 25 8umoved B¢ ¢ i on
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as squares at each end o trac J 1. the first track TRJ 1,
first sub- kalgpsingraf tigicrtolreagh dhe seeprsitiing &ar TBadrdn $riE waYy, antinterval suibetkey

frame SKF5§?as'e &qggikgg%h@ﬁ&bé#ﬁmé %ﬁ%ﬁ*&%@ 4 and a fifth sub-key frane

SKF 5 are splraye sequence irst key frame KF 1 toward the
second key frame KF 2. Except for the first sub-key frame SKF 1, which

over | aps. 10 BecERAM IR Soovs Mg SrifPe thih 8oy Wi fonBiche ©

circles. Angledtéd Fofh thebodt vkt g aeﬁqhbﬁt@é@edw fHeombase td tHe intdtvgict 15
OBJ 1 is displayed overlapping the third sub-Key frame SKF 3. The first

track TR beteeenthediatrkaydrame kbvlearhthestecond key frareKF 2 gmrexisskR, which SKF 5
1 hr ough i J I 4 p. I TRJ
L O Shoufd 6 e ocbidledpS 2 RF Ehpp b In RGN s Giva bt "L,
50, but by datzicog 29 id steovseaoatlritauid A o paised JKWhizh is tdiated o th sedonkiey
frame SKF 3' .angﬁt" fourth sub key frame SKF 4' on this first track TRJ 1
and positi &l?ier‘?b to correspond to the second sub-key frame SKF 2, the
third sub-key frane SKF 3 and the fourth sub-key frane SKF 4 respectively,
the first track TRJ 1' can_be changed into the first track TRJ 1 _t hat
passes t hr YYgan thissaitribyie AER is @RRpi_d, f& spREgRMMaNUWindoy 4fg-sowrrieFigi 28t

sub- key : e i r ; t he
fifth Su?ég@@?i%é{ﬁelﬂ'fesﬁ?&cdgﬂ @ﬂ?%ggb'ﬁa%éﬁtnﬁeﬁiucdgﬁﬁoﬁﬁﬁ ? gﬁgékl%&g{ﬁ hdo not
move and artlke sainetselectidnifieldshas thedirstgheny wirdom 4QanshowruintHigr2thibejingthe track

Fro. sz. 1 oPprin seesRhld PR Hsbiord sPhouh i 400w B sfReflin A" '
43, the “Mode” selection field 44 and the “Confirmation” field 45. Here, since the
“Position” selection field 41 has been selected from among the selection fields 41 to

20 44, only the attribute data related to position is applied. When the “Confirmation”
selection field 45 is selected, the application of the attribute field data is confirmed and

applied to the interval into which the attribute ATR .has been dropped.

When the aftribute data of ATR is set in the second window 22b, as shown in Fig. 29,
25 anew key frame KF 1' is set up in the position newly established by the attribute data
ATR on axis A 2, which is related to the second object OBJ 2.

As described above, in screen editing based on key frames, with attribute data pooled
as an icon in the pool window 46, a new key frame is set up by dragging the attribute
30 data with the mouse and dropping it on the axis related to the desired object, whereby

the attributes are set.



bei ng mai ntai ned by, for exanple) selecting the second key frane KF 2' wth
t he 5 August 2002 -29 nouse, dragging if to a desired position and
dropping it in the position for the second key frame KF 2 as SAogust 2002
procedure related to the process of changing a track using key franes and
sub-key 5 frames is shown in Fig. 53. Lpqthe initial step S91, the object
di splay control section 32 passes data on which key or sub-key frame has
been sel ected and on the position to which it has been noved to the key
frame contr

section 34 %gré@éﬁd&%&@%ﬁw@aﬁﬁbﬁt@?é@l|§ts§§\|.vﬁ?%rﬁlgt?% ea e'h ﬁené m? dat a
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display control section 32 carries out rendering of the object 20 and the
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vi sual object. e I mage e n evice makes 1t becone possible
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time or th el atd t he
same 1 e, e 0 i Brofert BRES A IRER ARG Slep 5. I ot S35, B dec

di spl ayed abt &ycthet atribyteilist nenut itihe starhakeatframt@ andnthet emlda kep fdamelarg an

obj ect not h oi nt f tine and t ects Thi.s

or ovi de 20 TRBHBIAERS e Atite Valer oL Fodbry S e REF SRt o 43 AHRRLEdi ¢ ng
t he val uesvalueentiol s8chies 38<olibéts mhécte%earyqiatavdrtth@ kréspRbiies httriitefarer t ai n
-point of time. Furthernore) the relationships between the objects can be

r ecogni zedfiotaviig oriial Reetinn I padsngs thy dqiattoeﬁt%’ tasaye & an the digk 3l shapes
that inclu t t [ t ts
obacr ved oahtagafoNEE! den 508, frodbiitt CRT SeBiorpal RXAVeSl e RBTRABALD, cct
separ at el yof the complelioniofprosdssingefddmithg attribiitsi ealay contnolamtlpndﬁ,, dddist er ns
of the i f ct two
desi r ed 25or e sRE b SAVET B sl ®aqrh BB whch it BRRS B BRBAWRERFD e
possessed Hg. the object in that interval. Mreover, it i s possi bI e when
saving to select 15 only the necessary itens fromanong the attributes
possessed by the object, or when applying, to apply only the attributes
that the om&séedaﬂe%?gﬁpmhg&e@e%d%t&@dm@ayegs RS ln"]‘fiﬁ%fj'lﬁ‘ﬂté’lnlt?al 5@

possi bl e to save the novenent preferred intervals Of objects in i ch

(rjrul tipl e abdii ddetesminglien lﬁe@ﬁdeonmheeﬂwr anyeff thesbuttams Bl &2 beB3p@sibsieon and
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or changeseientthidt ther ‘Firhe Bat’tHuttgs dehasetbmt pmesad teopregram proteapply step dat a
on nmultiple attribute values fromthe save data between two desired points
of another object or the sane object. In this way, it is possible to nmake
the reuse of animation in authoring easier, as well as to dramatically
increase the efficiency of the authoring process. 25 Furthernore, carrying
out editjing or browsing operations while keeping a history of operations,
it is possible to becone aware at a gl ance of what the operations were
carried out previously by visualizing in an easily understandabl e manner
what each operation is. In the event that a return.-is nade to the origina
operation, |t mnll sufflce 30 nerely to Iook at the hlstory to see how far

S v o, o o o,




-31 preceding operation) it is possible to deternm ne which operation is to
be carried out fromthis point or to return to the original operation by
setting a permanent display. In terns editing of objects basddAugusk@g02
frames, it is possible to maintain the 5 rel ati onshi ps between objects as
hi erarchi cal structures, and to change .tdpase structures. As a result) it is
possible to perform ani mati on of grouped objects by groupi ng together

obj ects and bringing about changes to the objects as a group. Furthernore,

with the i thgﬂ’ub' P&l esiafe pu toh%?Bﬁﬁieb*E?f]ot w@hee%ae%%ﬂea%%ad lip the

10 values o frames at both ends while maintalnin e relative
posi ti ons i pradeeds rtadtep &48. etheeeverit dipatf meneesf. thal bubtpnspﬂéir to B8riwasi beari vi ng
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adj ust ment  equEbABY A Rew BMelRr REREUD RAhS 86chd WhdoM2dkel afp"o%mbﬁ dedignaesd
requiring attention to the setting of values of nei ghboring i( franes.
e

Vany modi Bi BidieReUsP) anchbespagraBhretimsiingie SH1. Inalen 84 ndsieg kewsems
departing fEgittdINReGrRs, &tinidBarlfoRRERYSs d\8A'shdRaRe IRILHANG  Qletydenc! | bed

with reference to the draw ngs. 5 August 200 n | mage
editing dev$ltn§rrmﬂ0$ed|0mthg closasfdeyiframeaiposiiproibjtee secansl windawt22baand the axi s,

sai d device Ls|.na: a or displaying on the sane screen a tinme axis
di spl ay f|éW%ggﬁ%h$HEg§°§Eﬂ$§f{ty of time bars which indicate tinmes on the
time axis and an object display field show ng plurality of objects; io
means for adjustlng the relative location of the tine bars on the tine

axis; comfrigist afqetergyiatian i made ahio ‘Mtb?tﬁ%rttge dﬁ%‘dlel%}%qj G thedata eayest
di spl ay i ghdnahlb 4@ ddoFﬁ%WrFQé B&SISHndoy H@més' HBenRfEGge R RoOGLEY

control section for controlling historical ormation’Tre to the
hi story of netdatheeveant thﬁ:téheatcpo s fadn ﬂmggpﬂatbe PEearam pracepdsitotstan §495,

et or ! ObthBhflsd) BH Blarfi b T it Has! bt Bo2R oPiaaRd i ie aHeaRinBled TRy &&apt ed

Editing device as’'c h clarm n-the con nmeans I1's' a
to switch hﬂbg@enreaunhssobwp $41aumstepr8#5r1ca dbtemhmaﬂcstuamefa:srtoaﬁw\h@mrect

fg;;gif ? 8 5%9?1 ?e Ctgdttlo e attnbutenc?atz(a: ?\%g ebeglnsd%galedo éy ?ae! Pno%tsg tol#\sth%n the
desugnated interval of a time axis related to an object inside the second window. In the
event that the icon has been dropped on an axis related to an object the program
proceeds to step S46, otherwise the program returns to step S41. In step S46, the start
key frame and the end key frame that have been set up are transmitted to the object
20 control section 31. In the next step S47, the object control section 31 receives the
saved data selected by the saved data pool screen displayed as pool window 46. Next
in step §48, the object control section 31 displays the attribute list menu shown in the
first menu window 40b in Fig. 28, and allows setting of the attributes displayed in this
attribute list menu through the selection of the “Combination” selection filed. Next in
25 step S49, the object control section 31 transmits the attribute values designated, as
well as the start and end key frames to the attribute value control section 35, and
proceeds to the next step S50. In the final step S50, the attribute value control section
35 collects the data of the respective necessary attributes from the saved data,
changes said data into a form that can be processed and generates a frame based

30 thereon.
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3. An inmage editing device as claimed in claim1, wherein said objects
represent 3di nensional figures or 2-dinensional figures. 25 4. An i mge
editing device as clainmed in claim1) wherein said objects ré&pugastz002
characters or still or noving inmages. 5. An inage editing device as clai ned
in claim1, wherein said display neans_s§ stingui shes sel ected objects. 30
6. An inmage editing device as clained in claim1, wherein said history
control section causes display of said history with respect to the

di rection the ol ' ' i stk i hect. 35
5 August | 2055 75 DM G chiock cBA HRE6) B ke A 1ronohiTr i Bl B
i ncl udi ng askicen be atedeatithsegard not enly tmthe etheredinibutes thatahiangé kblamg afimeges i n

hi hi_cal | ati,onshi p_.st t bet bjects. 8. An |
ol t1 g deREeURD & HrRn, s8] Gon PodaHPE R B i BRa e IRed PR MBS ur e
IS a tree gjithdGtrelRiostimeat | east one object of a | ower rank corresponds

to an object of a higher rank in the hierarchy. 10 9. An inmage editing
device a® claimed in claim 7, wherein said hierarchical structure control

nmeans ca e Fe( . L3 | her
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11. An i €4hhért e erschahgl ii birielwi oB) t

obj ec'? Lgﬁ@% be rgg?a ﬁ@t%\eﬁ@] keyhgpgﬁ%sdl?tcﬁ%ﬁ?rl et'gg\??:rejsé)&tg?]dﬁiga%fggge\?ince
i ncl uded Okesing B:sliraensitnal edmpriairaphies mwede! data. The certral sealionsruseddneludmal
dat a corr egpROoRPEH ; : , ) OL w;
determ ni ngﬁagglraggi@@ra g%ﬁggﬁlﬁséggé‘ﬁa@gb@@pﬁg?ﬁgﬁg orH' ﬁ%}&ﬁﬁé@égﬁsaﬁé{lev% 12.
An i mage eodperation denralesegtort Baj wieigh icantrolaiamd displaysethei direstionl ok gigwf ofaare

comt £ el b g ARl O L R G ot il oF°
attribute dggrationseiatéd tothatotjestsds shoendh AlmE2t i on, direction, size and

angl e d?ga, and 30 represents continuous change along the tinme axis of the
object. '¥4. An inmge editing nethod for editing inages including objects

associ at eda Wihdow 22t T8 dRpiaged DAitHe BRORYS O SthBTRT2255€PE Perational
history visualization. In the window 22c, as shown in Fig. 33, a more or less cube-
shaped first object OBJ 1 is displayed, viewed diagonally from the upper right.
Displayed with the first object OBJ 1 are the front surface in the center of the figure S1,

20 the right surface S2 to the right of the front surface S1 and the top surface S3 above
the front surface S1, respectively. A view operation control panel 50 as shown in Fig.

34 is displayed as another window 22d on the display screen of the CRT 22. The
panel 50 has a viewfinder 51 and a view input section 562. The panel 50 shows the
direction of viewing the first object OBJ 1 displayed in window 22c as the direction of

25 a die 53. The first surface S 1 on which the “«" of the front surface of the die 53 is
displayed corresponds to the direction of viewing the front surface S 1 of the object in
Fig. 33. In the view input section 52 of the view operation panel 50, a select button 52a
indicates the rightward direction can be selected. When this is done, in the other
window 22c¢, the direction from which the first object OBJ 1 was seen changes, and as

30 shown in Fig. 35, the right side of the first object OBJ 1 becomes the front in the figure,
and the back side S 4 to the right of this right surface S 2 and the top surface S 3
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still i‘l‘?%?oc%édsa{% squi) @,%sci:rfﬁae%ebelow and returns via step 63 and then the program
proceeds to the next step S53. In step S53, the view direction from which the object
is now seen is transmitted to the object display control section 32. In the next and final
step S54, the object display control section reprocesses and displays the shape and
so forth of the object based on the view direction received.
20
In step S61, as shown in Fig. 39, information is received regarding which button of the
view operation input section of the view operation control panel 50 has been selected.
In the next step S62, based on the operation corresponding to the input the historical
data control section will access visual data corresponding thereto, return that
25 information to the visual operation control section 37 and proceed to step S63. In step
S63, the operation data is updated as the most recent on a historical data list.

A described above, processing related to the view is saved as historical data by the
historical data control section 38. At this time the visual data corresponding to each
30 operation by the view operation control panel 50 is returned to the view panel 50 and
at the same time the coding of that operation is stored as operational history. The
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a hierarchical parent-subordinate relationship is set up Wlth the first object OBJ 1 onto
which the drop was made as the parent object, and the second object OBJ 2, which

25 was dropped as the subordinate object. Here, the parent object refers to the object of
higher rank and the subordinate object refers to the object of lower rank. In setting of
the hierarchical structure, in addition to the dragging method described, it is also
possible to select the targeted object from a displayed list or menu and making the
selection from the list or menu.

30

The subordinate object can be made to follow the parent object, as shown in Fig. 44,
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key frame or sub-key frame.

In the past the traditional setting up of the hierarchical structure, in cases where object

15 grouping is carried out between, for example, the triangular first object OBJ 1 and a
pentagonal second object OBJ 2, as shown in the window in Fig. 45, involved
designating a range for a rectangular field in which the-grouping is done, as shown in
Fig. 46.

20 A procedure for handling the set up and processing of parent objects is shown in Fig.
47. In the initial step S71, a pause is made to allow detection of a mouse, and in the
next step S72, determination is made as to whether or not a target object has been
selected by the cursor 55. In the event that a target object that has been designated
by the cursor 55, operation proceeds to step S73, otherwise operation returns to step

25 S71. In step S73, the object control section 31 determines which object has been
selected and the selected object is made semi-transparent. Next in step S74, a
determination is made whether or not the selected object is being dragged. In the
event that it is being dragged, the program proceeds to step S75, otherwise it
proceeds to step S76. In step S75, in the window 22e, with the object being kept semi-

30 transparent, the cursor position is displayed and the program returns to step S74.
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object control section 31.

A procedure related to data processing between grouped objects is shown in Fig. 48.
10 Inthe initial step S81, the objects are divided according to whether they are at rest or
in motion. For those at rest, processing proceeds to step S82, and for those in motion,

processing proceeds to step S85.

In step S82, the object control section 31 acquires the parent object from the object
16 display control section 32 and at step S83, and the object control section 31 directs
the patent object data to the attribute value control section 35. Next in step S84, the
attribute value control section 35 acquires the position of the object, to maintain the

distance and direction from the subordinate object.

20 In step $85, the attribute value control section 35 acquires the current time, and in the
next step S86 it acquires the position of the parent object at the time acquired in step
S85. Next in step S87, the position of the subordinate object is calculated from the
distance and direction being maintained from and based on the position of the parent
object.

25
The image editing device can also group tracks set up between two key frames and
group multiple tracks in the course of editing objects using the time axis and key

frames.

30 When grouping tracks the object display control section 32, as shown in Fig. 49,
controls the display of objects, the key frame control section 34, controls key frames,
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5 A window 22f, as shown in Fig. 50, on the display screen of the CRT 22 displays
tracks on which the objects are depicted. A first track TRJ 1 of a first object OBJ 1
changes its position to move from a first key frame KF 1 to a second key frame KF 2,
displayed as squares at each end of the track TRJ 1. On the first track TRJ 1, a first
sub-key frame SKF 1, a second sub-key frame SKF 2, a third sub-key frame SKF 3,

10 a fourth sub-key frame SKF 4 and a fifth sub-key frame SKF 5 are displayed in
sequence from the first key frame KF 1 toward the second key frame KF 2. Except for
the first sub-key frame SKF 1, which overlaps the first key frame KF 1 and the fifth
sub-key frame SKF 5, which overlaps the second key frame KF 2, the sub-key frames
are displayed as circles. And, in Fig. 50, a roughly equilateral triangular first object

16 OBJ 1 is displayed overlapping the third sub-key frame SKF 3,

The first track TRJ 1 can be changed by movement of the sub-key frames SKF 1 to
SKF & through which the first track TRJ 1 passes. For example, first track TRJ 1/,
shown in Fig. 51, is identical with the first track TRJ 1 shown in Fig. 50, but by moving
20 the second sub-key frame SKF 2', the third sub-key frame SKF 3' and the fourth sub-
key frame SKF 4’ on this first track TRJ 1' and positioning them to correspond to the
second sub-key frame SKF 2, the third sub-key frame SKF 3 and the fourth sub-key
frame SKF 4 respectively, the first track TRJ 1’ can be changed into the first track TRJ
1 that passes through these sub-key frames from SKF 1 up to SKF 5. The first sub-key
25 frame SKF 1, which overlaps the first key frame KF 1, and the fifth sub-key frame SKF
5, which overlaps the second key frame KF 2, do not move and are maintained in their

original positions.

Furthermore, the track TRJ 1’ with the sub-key frames SKF 1 to SKF § can be moved,
30 as shown in Fig. 52, to produce a new track TRJ 1 with the shape of the track TRJ 1’
being maintained by, for example, selecting the second key frame KF 2' with the
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passes data on which key or sub-key frame has been selected and on the position to
which it has been moved to the key frame control section 34. In the next step $92, the
key frame control section 34 passes data on the original position of each key frame
and data on the new positions to the track control section 39. In the event of a change
10 in the key frame, the program proceeds to step S93, while in the event of a change in
a sub-key frame, it proceeds to step S94. In step S93, the track control section 39
generates data on the positions of the track and the key frames relative to the key
frames. The data for each position relative to sub-key frames is maintained and new
positional data are generated from the extent of change in the position data of the key
16 frames. The position data generated is returned to the key frame control section 34,
and the program proceeds to step §95. In step §95, the key frame control section 34
accesses the position data for each point of time on the track from the key frame KF
1 to key frame KF 5, returns the data to the object display control section 32. In the
final step S96, the object display control section 32 carries out rendering of the object

20 and the shape of its track, and displays the result on the screen.

Here, for the purpose of reference, a description will be given regarding traditional
changes in tracks. This track, as shown in Fig. 54, is the track through which the first
object OBJ 1 has passed on the window, taking the first time KF 1 as the starting point,
25 passing through the second key frame KF 2, the third key frame KF 3 and the fourth
key frame KF 4, with the fifth key frame KF 5 taken as the end point. In the drawing,
there is the aforesaid first object OBJ 1, and that first object OBJ 1 is displayed when
it is located on the third key frame KF 3. An operator then has to change the data of
each Key Frame KF 1, ..., KF 5 in memory, by changing each visual object.
30
The image editing device makes it become possible to display the shapes of an object
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10 improving editing efficiency.

In addition, in terms of the editing of objects based on key frames, it is possible to
select two desired points and save or apply the data of one or more of the attributes
possessed by the object in that interval. Moreover, it is possible when saving to select
15 only the necessary items from among the attributes possessed by the object, or when
applying, to apply only the attributes that the object possess or select from among
them. Accordingly it is possible to save the movement of preferred intervals of objects
in which multiple attributes have been combined, such as, for example, position and
direction, the original generation of which would have required considerable effort. It
20 is also now possible to employ favored movements or changes in different settings by
selectively choosing and applying data on multiple attribute values from the save data
between two desired points of another object or the same object. In this way, it is
possible to make the reuse of animation in authoring easier, as well as to dramatically
increase the efficiency of the authoring process.
25
Furthermore, carrying out editing or browsing operations while keeping a history of
operations, it is possible to become aware at a glance of what the operations were
carried out previously by visualizing in an easily understandable manner what each
operation is. [n the event that a return is made to the original operation, it wiil suffice
30 merely to look at the history to see how far back it is necessary to go, without having
to repeat operations haphazardly. Also, during the running of the immediately
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Furthermore, with the image editing device it is possible to make changes easily in the
10 values of the key frames at both ends while maintaining the relative positions in the

tracks set between key frames. Also, operations involving the addition and deletion of

key frames have been reduced because grouping is possible through the introduction

of sub-key frames, and track adjustment operations can be executed based on sub-key

frames, without requiring attention to the setting of values of neighboring key frames.
15

Many modifications will be apparent to those skilled in the art without departing from

the scope of the present invention as hereinbefore described with reference to the

drawings.
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a history control section for controlling historical information related to the histary
of a series of operations and for placing the said historical information into visual form for

15  display by said display means.

2. Editing device as claimed in claim 1, wherein the control means is adapted to
switch between a display status and no display status for each object corresponding to
20  each time bar, and cause display of said status on the respective time bar.

3. An image editing device as claimed in claim 1, wherein said objects represent 3-
dimensional figures or 2-dimensional figures.

25 4. An image editing device as claimed in claim 1, wherein said objects represent
characters or still or moving images.

5. An image editing device as claimed in claim 1, wherein said display means
distinguishes selected objects.

30
6. An image editing device as claimed in claim 1, wherein said history control
section causes display of said history with respect to the direction of the object as a
perspective view of a 3-dimensional object.

35
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9. An image editing device as claimed in claim 7, wherein said hierarchical structure
control means causes said display means to a superimpose one object onto another

object based on said hierarchical structure.

15 10. An image editing device as claimed in claim 7, wherein when said object is
defined as a key frame at a discrete time on a time axis line, the hierarchical structure
control means adjusts the hierarchical structure on the basis of said key frame.

11.  An image editing device as claimed in claim 1, wherein a track of an object can

20 be set between key frames at discrete times, and said device includes key frame control
means for controlling temporal or positional data corresponding to the key frames, and
track control means for determining a track from said data corresponding to said key
frame.

25 12,  An image editing device as claimed in claim 11, wherein said key frame control
means groups the tracks of single/multiple objects.

13.  An image editing device as claimed in claim 11, wherein said track comprises
attribute data, including at least one of position, direction, size and angle data, and
30 represents continuous change along the time axis of the object.

14.  An image editing method for editing images including objects associated with a
time axis, said method including the steps of:
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15.  An image editing device for editing images associated with a time axis and

including objects having attribute data comprising at least one of position, direction, size
15 or angle data, said device comprising:
display means for displaying on the same screen a time axis display field
showing a plurality of time bars which indicate times on the time axis and an object
display field showing a plurality of objets;
means for adjusting the relative location of the time bars to select said times;
20 control means correlating the objects displayed in the object display field with the
times indicated by the time bars;
interval means for selecting intervals along the time axis of said objects;
attribute means for controlling attribute values of the intervals sglected by said
interval means; and
25 means for saving time and attribute data of said objects.

16.  An image editing device as claimed in claim 15, wherein categories of attributes
of said objects can be selected, applied to objects and saved.

30 17. Animage editing device as claimed in claim 16, wherein when an attribute of one
interval of said object has been saved, and the attribute of said one interval is applied to
said object or to the attribute of another interval of another object, the attribute of a
category that overlaps the gap between the attribute of the said one interval and the
attribute of the aforesaid other interval is applied.



mpuwez! ~* mF=f k#1k78#8g. { erf (%! I"#EYR () *+,-./012346Ti nes New
RomanAri al Couri er New'h Root EntryWrdDocunent~q

| " #$9R' () *+,-./0123456789: ; 5 August 2002
<=>?@ABCDEFGHI JKLMNOPQRSTUVWKYZ[\ ]~ " abcdef ghi j kl mopqgr st uvwxyz{| } ~
I"#B9R ()*+,-./012345678

35
5 18. An image editing device as claimed in claim 15, wherein said object represents a
3-dimensional figure, 2-dimensional figure. A character, a still image or an animated
image.

19.  An image editing method for editing images associated with a time axis and
10  including objects having attribute data comprising at least one of position, direction, size
or angle data, said method including the steps of:
displaying on the same screen a time axis display field showing a plurality of time
bars which indicate times on time axis and an object display field showing a plurality
objects;
15 adjusting the time bars relative to the time axis set said times;
correlating the objects displayed in the object display field with the times
indicated by the time bars;
selecting intervals along the time axis of said objects;
controlling attribute values of the intervals selected by said interval means; and
20 saving time and attribute data of said objects.



