;e3edd|.6dT"2 ? OC? 2003 1. Title of Invention: METHOD AND DEVI CE FOR
DESCRI Bl NG VI DEO CONTENTS 2. Detail ed Description of the Invention [o000i]
[Field of the Invention] The present invention. relates to a nethod and an
apparatus for describing contents of notion picture for the sake of
efficient search based an contents of notion picture of a conputer system
capabl e of processing notion picture, in particular, video,,gyg‘ﬁ@ﬁ 0 _an.
Fooo2~ [ Background art] Wile notion picture such as video d ezMB for
a human being to understand, there was a flifficulty for a conputer to
manage it, Nanely, it is difficult to find the neaning that the contents
have froman original video data itself, and it has not been possible to
date to accurately represent the meaning of video data ev 1 ~0
C T 2003 JAQgﬁkﬁﬁ%ﬁ ¥8ed i nage processing technol ogy. [%@HﬁﬂMMﬁ"mmmr
managenent of notion picture such as video data with a co Was
conventional |y based on annotations made by an adni nistrator i'f*%dvance,

t he net hod of using annotations |acks consistency in annotations anong

adnmi ni strators, ardEFEEIHSND OEVICEROBRDPECRRBINGYIDEO QONEENES a in | arge
~quantities is a big problemfromnow on. [0004] As a candidate for the
“solution, it is considered prom sing to describe netacontents from video
data with an internediate result of image processing and know edge

registrable D@taﬂ@?’ﬁ%} iftitalorhemeaignt s have. [0005] However, though it is
possi ble to use plural “image features for specific contents so as to

descri be (?Ooqiscri ption nmethod or a search engine for specific search or
managemal[l géneral versatility is lost and it does not

[Field of the Invention)

The present invention relates to a method and an apparatus for describing
contents of motion picture for the sake of efficient search based on contents of
motion picture of a computer system capable of processing motion picture, in

particular, video, DVD and so on.

[0002]

[Background art)

While motion picture such as video data is easy for a human being to
understand, there was a difficulty for a computer to manage it, Namely, it is
difficult to find the meaning that the contents have from an original video data
itself, and it has not been possible to date to accurately represent the meaning

of video data even with

LT
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2 .. 2 ~0 CT 2003 JA998222 contribute to proliferation of video search.
[ 0006] Therefore, a description nmethod with general versatility taking
advant age of inmge features is desired for pc’;gﬂt'z@qaof vi deo data, and
the activities for standardi zati on were st (Inter 59%3?@
Organi zation for Standardi zati on) as MPEG 7. [0007] MPEG ( Movi ure
Experts Group) is an organization pronnting st andar di zati on of encodi ng

met hod for,8gt9nkog gﬂ%gé-gFégggfgggt £ RB% and MPEG 1, MPEG 2 and MPEG 4 have

been standardi zed so %Yhas no rule for a nethod of

i mge processing and is beyond the scope of any standards, not only
automati c processing but al so manual data input is allowed. (0009] 3 ,

2~'" OCT 2003 JA998222 However, it will only nake data input nore

conpl i cat elP@®3Hemand meani ng of originally unextractable scene from video
data or registration of data difficult to detect fron1V|deo data. [0010] So

far, thereinle hessgemaltesammbeson! pieRLeseRliAg quence, oL, vi deo
as structured. For i nstance, Abe's nepﬁod thﬁodaf%r earc |ng Kbgp

Picture wig hs Er Of 25t BLRVAYES ol Abe, Sot onur a, Shlngakuron
pp. 512-519, 19 conventlonggxe§8ﬁﬁﬁgy1§? é58P|@Q$Qf%Rﬁﬂﬂﬁcm RFANGE of
state so that the.ti.ne ,
a 1nlstrator in advance, the method of using
annotations lacks consistency in  annotations among

administrators, and besides, complicated processing for

video data in large quantities is a big problem from now

on.
[0004]
As a candidate for the solution, it is considered

promising to describe metacontents from video data with an
intermediate result of image processing and knowledge

registrable in advance that the contents have.

[0005]

However, though it is possible to use pldral image
features for specific contents so as to describe a
description method or a search engine for specific search

Or management, general versatility is lost and it does not



- ‘proportion to length of the video used for

intervals to be searched in video search may not be fixed. [0011] In Abe's

met hod (conventional exanple 1), however, since information of state

description covers the entire franes, a dr m@ack S that search tinme is in
% , since an object is

represented by the center of gravity in an inmage, |t IS substa é@%é%
different fromthe present invention taking advantage of changes i %
obj ect's shape. 4 2~ 0CT 2003 JA998222 [0012] Wiile the nethod described

in conventlonal Automati ¢ Vj deo Parser for TV Soccer
Ganes, " Y. &MY ’% r%ﬁ%rPr lrp%frfhl "O5IeQpSSRORE13, Nov., 1995) is
trying to use |nfornat|on of positions and novenent of the players, the
positions are classified code of positions where the field is roughly
divided into nine, and novenent is of a very short period (several franes)
so that evepgomsqraction is perforned regarding classified code of
~positions and nmotion vector in a short period as events. [0013] In

convent i onagh SXAPE L 24 hANEVEp tiaordraté/eﬁeﬁ tmaggﬁ@rsﬁtemef xl[%glietv%nts

extracted and descrlptlon are |nseparab e an eS| extract

becone a Very Ilntte % s 014] The_neth described in conveg;io al
exanpl e 3, 1-( Jh’t%grg e SHBRER ATRRAFUEE S or 1 ¥onLERL TBSsed 8% deo
| ndexi ng, " Y-L. Chang, VVZeng, | . Kanel, R Alonso, |ICMCS '96, pp.306-313,
1996) adoptdescrinfien appr oatiflest sdata, ~ @nd T #pe3 activities for

standardization were started by IS0 (International

Organization for Standardization) as MPEG-7.

[0007]

MPEG (Moving Picture Experts Group) is an organization
promoting standardization of encoding method for storing
color motion picture, and MPEG-1, MPEG-2 and MPEG-4 have

been standardized so far.

[(0008]

Since MPEG-7 has no rule for a method of image processing
and 1is beyond the scope of any standards, not only
automatic processing but also manual data input is

allowed.

{0009]



JA998222 tracking positions of the ball and goal posts on the screen and
con3|der|ng only their positional relationship so as to extract tine
intérvals of close distance as exciting scenes. [0015] The nethod described

+in gonventional exanmple 4, ("Analysis and of Soccer Highlights
from Video," D. Yow, B.L.Yeo, M Yeung, B.leﬁ?iEQJazgg pp. 499- 50 1995)

performs shot extraction covering Anmerican football, and i dentd% %ﬁ?%ﬁu&nts
such as touchdown by a key word in each shot by speech recognition and |line
pattern extraction in the screen using inmage processing. [0016] However,

nei t her copetfegnal itexuipleodliomakehatnta coneeptmeuehcaspad igkhdpdr tnd his
novenment. [0017] On the other hand, while there is al so conventi onal

exanpl e 5, déhﬁn&lggﬁesatdierg ofofa I»htifa}maflqry | nBg& tIedteb Ry Istdnd | exddsi ng
Wrds of Movenent,” Myanori, Kasuya, 6 2~ OCT 2003 JA998222 Tom naga,

| mage nedi g QCeaIEA0 Y THARUPrA8on! - Br s 990k £ (TR Ot il

representation which cuts an “obj ect ased on |ifetine and
an obj ect SItIQn it has neither a concept of reference plane nor general
versatility Y odrsied f&®ti ti on, conventional exanple 6, ("A Suggestion of
a Met hod for | mage Contents Search Using Description of Short Tinme Mvenent
in a Scene," Myanori, Meda, Echigo, Nakano, |isaku, MRU-98, |-75, 1998)
al so describes an object with description of short time novenment as a unit,
but it | ack®ododandability since it does not sinultaneously adopt
description which represents a spatio-tenporal trajectory and is a

repr esent atgeon £t hogdy dependlard %e?lpeﬁlh;l?c EQBLSNLS - J@OJL%]prQ%@fﬁdltdgona|
exanple 7, ("On the Sinmultaneous |Interpre ation of Real Wrld |Image

Sequences %ngnlpegg h%ggial aqu e E%Zfr'% %ng 22 S{ e?&%. R !

E. Andre, rZog,
Abe's method ("Method for Searching Moving Picture with
Change of State over Time as Key", Abe, Sotomura,
Shingakuron, pp.512-519, 1992 (conventional example 1))
describes a dynamic change of state so that the time

intervals to be searched in video search may not be fixed.

[0011]

In Abe's method (conventional example 1), however, since
information of state description covers the entire frames,
a drawback is that search time is in proportion to length
of the video used for éearch. Also, since an object is
represented by the center of gravity in an image, it is
substantially different from the present invention taking

advantage of changes in an object's shape.

My



-

2 ~0CT 2003 8 systemw th scene description and interacti on anong
objects as its neta data. However, the purpose of the system of

cohventional exanple 7 is conversion of medi ua%rbr&{f% to speech, nanely
a system for automatically generating a narratd @n {§0Joes not store the

created neta data and unlike the present invention, it does not gglv§ 51 dat a
structure suitable for search of contents. Conventi onal exarrpl*cl,A ,8 2
("Automatic Cassification of Tennis Video for Hi gh-level Content based
Retrieval ," G Sudhir, J.CM Lee, A K Jain, Proc. CAl VD98, pp. 81-90,
1997) covers tennis matches, so description of interaction anobng objects is
limted to sinple novenents and position information. Enbodi nents of the
invention af@®@12mited, in ternms of its descriptive contents, to the
processing results based on ~~ ~~~'~U~3 JA998222 "feature colors,"

"texture,” §s{BPeth@NdetABYCHBALr10EA023] dohvendadnaa SRinksle Of, afdgption
is different depending on its contents. Therefore, It is nécessary to
predefine & sublecl. oy egl, depepding pn thiy, coptents. £9024 1 v gong,
C.H-Chuan, L.T.Sin, ACCV '95, pp.509-513, Nov., 1995) is
trying to use information of positions and movement of the
players, the positions are classified code of positions
where the field is roughly divided into nine, and movement
is of a very short period (several frames) so that event

extraction 1is performed regarding classified code of

positions and motion vector in a short period as events.

[0013]
In conventional example 2, however, a drawback is that an
event to be extracted and description are inseparable and

besides, extractable events become a very limited set.

[0014]

The method described in conventional example 3,
("Integrated Image and Speech Analysis for Content Based
Video 1Indexing," Y-L.Chang, W.Zeng, I.Kamel, R.Alonso,

ICMCS '96, pp.306-313, 1996) adopts a limited approach of



An obj ect defined here consists of a lunp region appearing in inmage, and it
i's possible to extract its color, texture, shape and novenent. [0025] It is
a ‘property of this object region that can be extract r ideo, and it
is difficult to give neaning to its contents. @H]ﬁi‘ti(ﬁmigly, a
techni que of description based on relationship between a singly object and
plural objects is proposed, and know edge dependent on contentié%%ﬁﬁ%ﬁ:rable
it advance and description of objects are associated, and 9 2~ 0 CT 2003
to thus, search based on an object of a neaningful scene in video becones
possi bl e. $ineeXidescpogiitdenst efhe thei rkakk amdsl obowrildepodhsa ot | Itheesul t
in storing of redundant information in large quantities, description for

ef ficientl yorepresend | pgneideeiagntanilys vhébhr apbktithiendat acietimmsisp

i nportant. Enbodi ments of the present invention propose a description
method effecliyg fop 10LerPELt AlindD B3SR- QN &1 480 CPPLEN S sddifce as
description nethod is effective not only for search of an object or a scene
but al so far aqplications such as reuse of an object and summari zation of
contents. A%Need it S provide a description nethod for efficiently
representing contents of notion picture with a little data vol une. Another
need exists for a description nethod effective for interpretation based on
contents of notion picture. A further need exists to provide a description
met hod not [@8ILp1f or search of an object or a scene but al so capabl e of
applications such as reuse of an object and summarization of contents.

The method described in conventional example 4, ("Analysis
and Presentation of Soccer Highlights from Video," D.Yow,
B.L.Yeo, M.Yeung, B.Liu, ACCV '95, pp.499—502, 1995)
performs shot extraction covering American football, and
identifies events such as touchdown by a key word in each
shot by speech recognition and line pattern extraction in

the screen using image processing.

[0016]
However, neither conventional example 3 nor 4 has a

concept such as a player and his movement.

[0017]
On the other hand, while there 1is also conventional
example 5, ("A Suggestion of a Method for Image Search by

Inquiries Using Words of Movement," Miyamori, Kasuya,

ry:



11 2 ~ 0 C T 2003 [ Summary] According to an aspect of the present
invention, there is provided a description nmeans for contents of notion
picture, said neans conprising of: (a) neans for t '[&ﬁ[ﬁ}ence pl ane
whi ch represents information of object positions 'ncluded in said notion
pi cture; (b) means for describing each object on said nDtion|ﬂ#§?qi??y a
trajectory which represents changes over tinme of each object o a

ref erence plane and by predefined type of actions; and (c) neans for
descri bing each scene by using said nmeans for describing each_object,
Accor di ng themEmsdfer ABpaet MeidithePpPE8ERi NG nEYAPCSH U het® | d-frovitied a
search neans for contents of notion picture, said neans conprising of: (a)
means for setdd)ngas ehementedplfane méprdserpaesant shiohocomusi em aofbisgect
positions included in said notion picture; (b) neans for describing each

obj ect on_saih M1 A0, Pl SLAT C1BY Babedl CBLOT i iWakTlhe CRiRSCTS CiFnges over

time of eac ject on said reference plane and by predefined type of

actions; (c) neans for_describi, each scene by using sai f

descri bi ng Fi5 ectt 8RS P&fq%§3h§if%?n%%%.cﬂ ng< eff@%eg$§%§¥%qg?rusing
said nmeans for describing each object or said nmeans for describing each
scene. Accaraiietpk ekl Bépect of the present invention, there is

provi ded a description nethod for notion picture, said nmethod conpri sing
the conputer inplenented steps of: (a) determ ning reference plane which
represents information of object positions included in said notion picture;
2 ~0CT ~(godyla (b) representing changes over tinme of each object on
said reference plane as a trajectory;

In addition, conventional example 6, ("A Suggestion of a
Method for 1Image Contents Search Using Description of
Short Time Movement in a Scene," Miyamori, Maeda, Echigo,
Nakano, Iisaku, MIRU-98, I-75, 1998) also describes an
object with description of short time movement as a unit,
but it lacks expandability since it does not
simultaneously adopt description which represents a
spatio-temporal trajectory and is a representation method

dependent on specific contents.

[0019]

Conventional example 7, ("On the Simultaneous
Interpretation of Real World Image Sequences and Their
Natural Language Description: The System SOCCER,“ E.Andre,

G.Herzog, T.Rist, Proc. 8th ECAI, pp.449-454, 1988) is a



(c) setting a description unit based on a predefined type of actions of
each object by using changes in shape of each object so as to assign
actions of each object as each behavi oral sectiongffquffﬁgmﬁiining each
scene by plural objects. According to another asp€c esent
invention, there is provided search nethod for notion picture, said nethod
conprising the conputer inplenented steps of: (a) setting reference plane
whi ch represents informati on of object $ositions included in said notion
picture; (b) representing changes over tinme of each object on said

r ef er engsteRl Wil s@hie dedckiptiOn M MiterdGlonS@idnigojeRtsdL 3G M4 d&A. unit based on
predefined type of actions of each object by using changes in shape of each
obj ect so as to assign actions of each object as each behavioral section;
(d) defining each scene by plural objects; and (e) searching a specific
scene usinqhsaid act i.ans OI eaﬁh obhgct Qr_s iq,scene. Acc rdkﬁ t

anot herl I QEHEEL hEPUIROSS Of TS terh 9L FVSRUoHAY, SAnplS /hfs SPmyision of ag 'lgrBt Bh
met hod for notion picture, said nethod conprising the conputer inplenented
st eps dmage &9 spreclarnameling sygem fonaeopatiprllyf geperatiag @ nastation 59 it dapssnot(store
cutting a region map, an object trajectory ID, an action ID and a canera
par anetthe cfeatedhsati dataninidamliké theupresent myventia@n it dugs chot bavept daa soictaetsugalde by
each object fromsaid region nmap, said object trajectory ID, said action ID
and saifdr &ar@y 6F Pafeatset ers; and 2'~0CT 2003 11b (d) creating
description of each scene by using said description of actions by each

obj ect. According to another aspect of the present invention, there is
provi ded a description nethod for notion picture, said nmethod conpri sing
the CO’E?#@%E@@[;%%%&%% ChREAL cOBrAROR P TR VRES S £l IBE ChRR-

said nmo
based Retrieval,” G. Sudhir, J.C.M. Lee, A K. Jain, Proc. CAIVD-98, pp. 81-90, 1997) covers

tennis matches, so description of interaction among objects is limited to simple movements and

position information.

Embodiments of the invention are limited, in terms of its descriptive contents, to the processing

results based on



(b) cutting a region map, on object trajectory ID, an action ID and a
canera paraneter fromsaid notion picture; (c) creating description of
actions by each object fromsaid region map, said object trajectory I|D,
said action IDS and said canera paraneter; an —ﬁ(dO(}Tef i1g description of
scenes by using said description of actions by each object. AcBHIEIRE to
anot her aspect of the present invention, there is provided a description
met hod for notion picture, said nmethod conprising the computer inplenented
steps of: (‘drpadums wplehedl dtampiren dhjhegte't rajdecimamenielt .@an action | D
and a canera paraneter fromsaid notion picture; (b) creating description
of actions by each object fromsaid region map, said object trajectory ID,
said action ID and said canmera paraneter; and (c) creating description of
scenes by ysgpngjsai d description of actions by each object. According to
anot her aspect of the present invention, there is provided a conputer

r eadabl e stI%ra easemedi um whi ch ha{t_sj recorded managenent data for searching
mot i on pi ctlr &, °88i'd dretidyEeht Ctat AEeBhprRstfgiéf ferent _dgpengingoan | ¢
(a) data of description of actions by each object on said notion picture by
a traj ect ofFSWHIH-9EHY esefhe reifargos bvetst inmeesfagacttobpeetiepina a
reference plane and by predefined type of actions, said reference pl ane
repr esent i sgbijetar vhtjieant diepebjiddtly pPeSithieorR®niteaktdded in said notion

pi cture; and (b) data of description of scenes defined by said data of
description of actions. According to another aspect of the present
invention, there is provided a conputer readabl e storage nedi um whi ch has
recor ded a;pp9gyam sai d program having a conputer execute the

An object defined here consists of a lump region appearing
in image, and it is possible to extract its color,

texture, shape and movement.

[0025]

It is a property of this object region that can be
extracted from video, and it is difficult to give meaning

to its contents.

[0026]

Accordingly, a technique of description based on
relationship between a singls object and plural objects 1is
proposed, and knowledge depsndent on contents registrable

ir advance and description cf ‘objects are associated, and



steps of: (a) determ ning reference plane which represents information of
obj ect positions included in said notion picture; (b) representing changes
over time of each object on said reference plane as a trajectory; (c)
setting a description unit based on predefined type of actl of each

obj ect by using changes in shape of each object s ﬁﬁén actions of
each object as each behavioral section; and (d) d |n|ng each scene by

pl ural objects. a~ocTzoo3 12 [Pﬂ@ferred Enbodi ments] As main
features of an object in inage, there are "position” of an object, its

" MOV NghePe&ach Baded oh haloBletOsa medidnEMEscend ih ifdd ecOines povstbid.i onal use of
"positi on" information, position in description of video is nostly nere

inplicit use of an inmge plane, and there is no method for using a
different ground fromthe inmge plane depending on the contents.

, 7TA998 036, ition [ s o t hr ee- di mensi ona
scene IBTJe%f’ I]pB‘Hn Oaf? aptr'ﬂgng'ia@ﬁ%ll legﬁ% Jaé% ‘ﬁh é%ggﬁl afe SPHER O rﬁhé‘}‘ad*}n{ | s
nore conveni ent_ to take ap object position not on an inage plane bhut on

pl ane dnfogmpien injarge quantities, description for efficiently representing video contents w1th a 11tt1e

data volume is important.

Embodiments of the present invention propose a description method effective for interpretation
based on video contents. The description method is effective not only for search of an object or

a scene but also for applications such as reuse of an object and summarization of contents.

A need exists to provide a description method for efficiently representing contents of motion

picture with a little data volume.

Another need exists for a description method effective for interpretation based on contents of

motion picture.

A further need exists to provide a description method not only for search of an object or a scene

but also capable of applications such as reuse of an object and summarization of contents.



object exists . [0037] In general, sports images just fall under the cases
where it is nore convenient to take an object position not on an inage

pl ane but on a plane on which the object exists. [0038] Wile a plane

equi val ent as world coordi nates systemis generally used for description of
an object of the real world, it is different fromvideo in the subject of
description, purpose and in that it always takes th®gr T?Eéﬂg] a part of
the real world. [0039] On the other hahdl, since an t gg anfornation
of a depth direction, it nay be better to project consecutive 13 2 ~0C
T 2003 [dA98RAA42 frames of video on a common inmage plane. (0040] Fromthe
above consideration, it is necessary to predefine for each of the contents
to be sg : n r rd i ohj . NOST L, On: Whi '

cal I ea NRPEREE O, SREATE 8RR ALOR PG BV LeBfiotlBh Slleas for
and a "canera_nodel .. [0041] This description method allows effective

descri FONGRESOEMAINB PIHE IS MERNS AOPERISINE R onet ri cal rel ationship among

(@ means for setting reference plane which represents information of object positions

included in said motion picture;
(b) means for describing each object on said motion picture by a trajectory which represents
changes over time of each object on said reference plane and by predefined type of actions; and

(©) means for describing each scene by using said means for describing each object.

According to another aspect of the present invention, there is provided a search means for
contents of motion picture, said means comprising of:

(a) means for setting reference plane which represents information of object positions
included in said motion picture;

(b) means for describing each object on said motion picture by a trajectory which represents
changes over time of each object on said reference plane and by predefined type of actions;

(c) means for describing each scene by using said means for describing each object; and

(d) means for searching motion picture by using said means for describing each object or

said means for describing each scene.

According to another aspect of the present invention, there is provided a description method for
motion picture, said method comprising the computer implemented steps of:
(@)  determining reference plane which represents information of object positions included in

said motion picture;



objects is inportant. [0042] Descriptions of reference plane, zone
description and canera spec. are shown bel ow. However, the description of
canmera spec. is not essential to the present invention but optional. [0043]
[ Tabl e 1] Description of Reference plane: 14 2~ 0CT 2003 JA998222

Ref erence pl ane::= Mddel of the ground <Ref ID> text ----- Nanme of
ref erence pl ane <Pl ane> coordi nates ----- Center of th?AO@aT(Z{}OB; (0,0))
<Metric> array of numeric --- define tthnsformation (e. g. 3 x 3 matrix for

Affine transformation) Descrit~tion of Zone Description: Zone Description

Def igg nﬁ@}?}jg gfrti(i’)lg ﬁ%ﬂ%‘g?og& tf&';be?tgefaehl BBjecta\Rid fePerbiRottplarieas a thfl&Mdryf 1 ed

the zone” on t al, Cent'er li1ne) <Space> space desc™ -----

define the space on the.qgrou SCripLli f ra.Sspe | .. Caner a
Spec . .(Cgef isggmgaah%‘?’sgn %e?nlggﬁs‘%roél arg‘tﬁélgﬁ‘%egx?%g? a lq%eogte%?@%{c)fa%rgr%?}é% q%el
<Param Array> array .of nyneric ----- ., defi.ne del transfornption [.0044
Next . 1<BAREES AMBIAPE O ChRLY BRIEF! 96 A5 I0AHEBSFES Oleagh BPISF S EACIARCHA| CutlrSertishe s
on refergnce pl ane and perforns neani ngful 15

an

(d) defining each scene by plural objects.

According to another aspect of the present invention, there is provided search method for motion
picture, said method comprising the computer implemented steps of:

(a) setting reference plane which represents information of object positions included in said
motion picture;

(b) representing changes over time of each object on said reference plane as a trajectory;

(c) setting a description unit based on predefined type of actions of each object by using
changes in shape of each object so as to assign actions of each object as each behavioral section;
(d) defining each scene by plural objects; and

(e) searching a specific scene by using said actions of each object or said scene.

According to another aspect of the present invention, there is provided a description method for
motion picture, said method comprising the computer implemented steps of:

(a) determining reference plane from said motion picture;

(b) cutting a region map, an object trajectory ID, an action ID and a camera parameter from
said motion picture;

(c) creating description of actions by each object from said region map, said object trajectory

ID, said action ID and said camera parameters; and



2 ~~ 0 CT 2003 JA998222 behavior/actions in it. [0045] For the contents in
whi ch behavi or of an object may be a major factor in hitting the search,
specifically the foll ow ng description nmethod is very effective. [0046] A

representation unit of an object is deconposed on thzbﬁmrz a havi or,
and initiating and termnating franes representing it [ U section

and a trajectory between them are descri bed so as to reproduce an obj ect
position in an arbitrary frame. [0047]1MWhile nothing represented changes in
shape of each object in the background are, the present invention allows

nmeani ngdpf afeafBl AefcrtioR of 8RR scitel BusitY daid QesBBptRIFSRICHERS 1Y eddh \bb{eet. _
meani ng to changes in shape as behavi or of an object due to 'such changes in
shape. [0048] 16 (2 ~0CT 2003 JA998222 This description is
represented as Action (or described as Act) as follows. [0049] [Table 2]

Description.of Action: Actipn:: Describe,single. player:s actjaon <Action |D>
text --iccording F%‘?‘P%‘é‘éﬂ’eci ol thy preeRt inkpationy it iscarevied § diveripiigh sxtind 1
types of actions) <T-Interval> tine interval ----- Tinme Interval of this
act i on netigwrpietere; said metladgommigingribie eerapwigr implemyntediippscel: | D> nuneric -----
bj ect Identifier (object of this action)

(a)  determining reference plane from said motion picture;

(b) cutting a region map, on object trajectory ID, an action ID and a camera parameter from

said motion picture;

(©) creating description of actions by each object from said region map, said object trajectory

ID, said action IDS and said camera parameter; and

(d) creating description of scenes by using said description of actions by each object.

According to another aspect of the present invention, there is provided a description method for
motion picture, said method comprising the computer implemented steps of:

(a) cutting a region map, an object trajectory ID, an action ID and a camera parameter from
said motion picture;

(b) creating description of actions by each object from said region map, said object trajectory
ID, said action ID and said camera parameter; and

(c) creating description of scenes by using said description of actions by each object.

According to another aspect of the present invention, there is provided a computer readable
storage medium which has recorded management data for searching motion picture, said

management data comprising of:



<Trajectory> Time Stanped Polyline (a line with a tinme attribute of each
node) ----- Trajectory of the player in this action (trajectory of an

obj ect on reference plane in the tinme interval of this action) 17 2 ~0C
T 2003 JA998222 [0050 ] An exanple of description usi b?iﬁ {on is as
follows. Act("Kick", 10 (frane), 240 (frane), 3, 3, zggo (zﬁﬁs (150,

195, 180) (180, 223, 230) ) [0051) By this description of Action, a
representation of "An object (who) didlihe behavior indicated by action ID
(what) on the space represented by a trajectory (where) in a tinme interval
(when) "(ahecodms o P@seHitch ofl 20674 byHedch obfeet bh BEa ARy HitajestoriSRHiIcAS a
nmet hod for representing a trajectory. Data of a trajectory is collinearly

appr X1 ABfeSthts okl SVRHIAR o Lac bR APPLAUCHBE Bk ARHUYBIRBANY type of

ref erence plane off each node an tine in n are

Consequent |y, .i.f certain tinme j.s specif.i ed oor di nat e. val ue.of .an obj ect
ot & he HeRnes sa reBri BRoF e RiBeatt Gl pE AspfiRd POuIBhe el i HRBh o)
Fig. 1 is a diagram conceptually representing description based on

ref er end&VE3: 84€ and a behavi oral section of an object and description and
data flow based on plural objects in soccer contents. [0054] First, a video
obj ect (bhsed data ofdescripfiomrofisseres tefimedrhy\saitbdats efdeseriptjonsofactionset i me of t he
object is acquired by tracing each object in the direction of time (131).

Next, actions of the object are classified based on sil houette of the
obj ect which represents changes in shape of each object. Description of

obj ect SA&c%r&lflggg;dﬁsﬂ.[e%%E%ﬁ%ﬁg? tﬁp%&ft%@éﬁﬁﬁi ﬂge?é rirszgf&viidléasa BB 6fr radhbik! ON

description s tine, spati enent of the object is

8" S0 bt 760Nt BBl FRGReR 0, SRR AR

| Action (described later) is defined fromplural objec~s. 19 2 ~0CT
2003  Steps of:

(a) determining reference plane which represents information of object positions included in
said motion picture;

(b) representing changes over time of each object on said reference plane as a trajectory;

(©) setting a description unit based on predefined type of actions of each object by using
changes in shape of each object so as to assign actions of each object as each behavioral section;
and

(d) defining each scene by plural objects.



JA998222 [0056] For sinplicity, a trajectory in Act is described here
limting it only to that of two points. In addition, a trajectory of a bal
is used as to spatial representation of | Act (described later). And in this
case, information of a ball is described with a player's touch on a bal
(kicking or receiving a ball) as a unit, regarding qzﬁbq}G]bgggﬁgn
different players as a pass and a consecutive touches by The pl ayer as
a dribble. [0057 ] If Fig."1l is seen fuRther in detail, a region based on
color, texture and novenent is cut fromvideo sequence 101 and 102 (131).
Wi | e tpjeSerRiqae@Bsdiinen3psi cal |y automated, it is also possible to modify it
in each field by a tool for correcting regions extracted erroneously and
overspl it reg : - r, ‘ 1 Ce ' regkQns. ar. andhed
s vi ads Ba el of 4 Sfert iRk} ere WG sBIORC oY bor B BVngfect Aty
Tracing_ of a rggion between neighboring fields is 20 2 ~0CT 2003
JA998225aKGI08Yrat i cal |y deternined by a size of the region where split
regions are overlapping. A ball, as a special object, is not currently cut,
and manual input is performed with a tool for inputting a position of a
ball on an image. 111 in Fig. 1 shows a conceptual diagram of the above
data. [HBBSjkr,Nexpite af cmventionabueneiipogitiodhimf@matien,rmsitmndd doscriptias bhigiden
each field a corner or a feature region on a still object in the

backgr qymhstll GR&@] infplieittisebodn AnabedfneD Bing Gherk Sis MAPMEhBA tBE usiig an differde

pl ane, which requires correction according to novenent of a canera.

Ther of Qrfundioy i AlagRlcRAE debe fhedfifhefile Vi deo of which a movenent
paramet®er I's restored@ i's projec on an 1 mage plane. Thus, data equival ent
to restoring an object position in video which is input f=oma single
canera i s acquired. Mreover, since the canmera is set to have an angl e of
depression against the grour_d, it can be handl ed not as a di stance on an

i mge plane but 21



2~0CT2003 JA998222 as a real distance by projecting the object position on
t he pl ane of the ground | ooked down on fromthe sky as reference plane.
This is represented in Space 123 in Fig. 1 as a conceptual diagramwhich is
rcontinuous with tinme. [0061] Wiile the cut object is a video changi ng shape
over time, in this exanple, a silhouette disreg?!d]{g:ﬂhzgﬁaawﬂﬂﬁ&&QZ
information is used in order to pay attention td changes 1 n shape. Since
changes in sil houette show specific changes according to actions,

consecuti vé08BPhouettes of plural pre-instructed action patterns are

unfol ded in uni que space so as to acquire changes unique to actions from

hi gh order Iri gelwitien, [ @R62imAlgxt i svhepignpLEl 1patd enhs 2L gikhalided i n the
same uni que space, the novenent patterns are identified by seeking which

i nstruct edgpahLe LheLars, ckosest g [ r regui r changi ng
point in agtio%shﬁﬁja sef?é?lo% ggﬁegéﬁgggggﬁgﬁtgﬁggﬁabd%##egsegﬁi 89t is

possible tg acggirg the ¢ anfinqﬁﬁgint fromthe uni que space, it is 22 2
~ 0 C T 20638°3A0982%5%cut Fentty Mt ®r SSPTHEETATY . YD06Hkea 88ri episrt

obj ects can be described by plural actions, and just by entering an action
| D and a fPafethanbeptarng aghdmgfigey Peing but aen i @nslané ocanwhéchntiepr et ed
that all

object exists.

[0037]

In general, sports images just fall under the cases where
it is more convenient to take an object position not on an
imagé plane but on a plane on which the object exists.
[0038]

While a plane equivalent as world coordinates system is
generally used for description of an object of the real
world, it is different from video in the subject of
description, purpose and in that it always takes the

ground for a part of the real world.

[0039]
On the other hand, since an image lacks information of a

depth direction, it may be better to project consecutive

13



) process which is expected to be automated in t

the objects in between were performng the sane novenents. [0064] As above,
whi|l e the data transformation described in Fig. 1 has processing which
partly needs manual input support, it is possii:, t grate data in a
ﬁﬂéﬁgﬁﬂﬂoo& Fig. 2is a
di agram showing in detail the same drawing as TIME (124) in Fidg99B223ut the
subj ect video data is different. [0066] Horizontal axis 292 in Fig. 2
represents tine, and vertical axis 291 represents an object ID 23 w 2 ~
O C T 2003f7ame829f Vdde?] oAnaokpagoni dmdgscpilbae . naki ng t he changing
points of time of silhouettes 201 and 202 in Fig. 2 boundaries of
description with an identified action ID as a mninumunit. The tine
intervals and object positions at the start/end of an action ID are
described. (fbg®; in order to trace an object trajectory, positions at
plural points in a tinme interval are described. Accordingly, object
posi tions gan bf approxi mated in all the franes. %8868] 200 in Fi%“ 21s a
concept ual " HPRgFaf 6P°85 XS WSS Wity tid 11k BERRSFAFYr bal BraAefdnep; s.
1-6 (203-208) represent the players, (A and (B) represent the teans, and
oj . X (zoéyrr@@fc@seﬁfs thfe Baptents to be searched the ground for

determining an object position which is called reference
plane and described as follows by using "zone description®

and a "camera model."

[0041]
This description method allows effective description for

the contents to which a geometrical relationship among

objects is important.

[0042]
Descriptions of reference plane, zone description and
camera spec. are shown below. However, the description of

camera spec. is not essential to the present invention but
optional.
[0043]

[Table 1]

Description of Reference plane:

14



[0069] Ball 209 is described as an object without an action ID. [0070] For
instance, Obj. 2 (A) is a player of team A and it runs during tinme interval
214, stays in tine interval 224, 24 2 ~ OCT 20p3 {ﬁg?B akicks a ball in
rtinme interval 234, runs in tinme interval 244, kitks a ball In tinme interval
254, and runs in tine interval 264. These actions are recor dedARiPER22
starting tine, ending tinme and an object position (Px). [0071] Fig. 3 shows
novenent of major players in the soccer scene for about 20 seconds in a
solid |ineRaherengenphenet :& Mafleli nfattet yeduhidne. Wiile Fig. 3 is a

di agram show ng in detail the sane drawing as Space (123) in Fig. 1, but

the subj ectryfdep>dakati s different. QRE2brTheseraheet Beapadses where t he
obj ects were extracted fromthe actual soccer scene and then the nnvenent

of each obj t s _repro by -aut o tlcally extra
novenent pggg%% grsgg?ipgéggggera e%ﬁgggaég g# nR 3 €39 Soégéﬁ |eId IS
set as reference plane. [0073] The baII obj ect gdotted line) is kicked
first front¥EF1Fon2812YaRE PBEEKES posi HPSANS1ATAREECEBALi9N0 after 25

' 2~ OCT 2003 , TA998222 bei ng kicked several tinmes. [0074] It shows
that a pl ayer (solid Ilne) has noved frqe.pgosBtkop B2AR2rig pPesi AFeNnd24 and
anot her player has started fromposition 312 and noved to position 314.
[0075] In this way, a trajectory of eachtebheebrngtibg)Vvi deo data on
reference plane can be traced. [0076 ] Next, while in general, plural
obj ects sinultaneously exist in an inmage and have different lifetinmes and
nmeani ngs respectively, it becomes possible to give meaning to a scene
consi sting. of bgh vior f Iural objects. [0077] This is described as
| nt er act i V&= t “described as |Act) is totally
dependent on contents, and a different definition for each content or for
each vi dedsere a@ﬁ%@rm‘ﬁiﬂnstratwfmy beanipdful6space on the ground

<Zone ID> text =  -————- Identified the zone on the ground
(e.g. Goal, Center line)

<Space> space desc --—-—- define the space on the ground

Description of Camera Spec (option):

Camera Spec ::= Define camera model

<Camera Type> text  ————- Identify camera model

<Param Array> array of numeric --—--—- define model
transformation

(0044]

Next, representation method for each object is explained.

An object moves on reference plane and performs meaningful

15



2 a0 CT 2003 JA998222 [0078] However, in order to facilitate consi stency
of .description of [Action and its appllcatlon to a search engi n

prescribed in this specification that | Action is 2 [] gi caI

. operation with another |Action and plural Actions. [0079] Descri ption of

| Action is as follows. [0080] [Table 3] Description of |Acti onJAY223%n: :
Meani ngful event in the domain, conposed of nmultiple players and ball
<=Action. |D> text ----- Event Synmbol (e. g. Shot, Pass, Through Pass, elLQC
(t ext repr€§€ﬁt"1ﬁg’/ﬁfﬁé§n@f i@vdt.s) <= Interval'> time interval--- Tine
interval of this action <i:o of Object> nuneric ----- Nunber of bjects
<~~bject ID> array of nuneric --- Array of Objects 27 2 ~0CT 2003
JA998222 identifier <Space> Trajectory ----- Spatial description of this
action Pol ybpagg, Polygons [0081] An exanple of description using this

| Action is as follows. |Act ("Pass" ( 20 (frame) ( 35 (frame) (2 ( 2, 2,
Traj ector 120,, 180, O 082] The above description

15 0
of IActi on¥| S th( s b oh 6%‘ %ﬂ'}é‘ﬁ ‘élg%\/n% fyed hakeet TAeY dbef @r ences

fromthe ) .
major factor in hitting the search, specifically the

following description method is very effective.

[00456]

A representation unit of an object is decomposed on the
basis of behavior, and initiating and terminating frames
representing its behaviofal section and a trajectory
between them are describeél S0 as to reproduce an object

position in an arbitrary frame.

[0047]

While nothing represented changes in shape of each object
in the background arz, the present invention allows
meaning of an object of a description unit to be preserved
by giving meaning to changes in shape as behavior of an

object due to such changes in shape.

[0048]

16



. of an event. [0084] As an exanple, descriptions

above Action are that its subject is plural objects and that the |ocation
is specified in a voluntary manner. [0083] In the exanple of soccer
mentioned later, a trajectory of a ball is used T epresentation
gfs? ;{B)egaggpato whi ch
meaning i s given by two objects and a "Through Pass" represent®d98#22 2 ~
OCT 2003 JA998222 by AND of other objects are explained. [0065] Here, it is
assuned that the database described by the above Act and | Act actually
exi sts. |tThLs déppREAPLdPNC sy arfinumen ek eas hatt hor hfoughepasibies "= pass
made between players A and B, and the ball went through between players C
and D of thetdedenfelibde.who were there at the tinme the pass was nade."
[0086] In the present invention, it is defined as to determ ne the
following. 1. There was an | Act ("pass") between certain two players. 2.
There were two other players of the defense side in that tine interval
(there are %ME ﬁgts sharing a tine interval with |, and the object which
per f or med E e % Acts belongs to a different teamfromthe objects of 1).
3. The trajectory of the pass went through between the two players (in the
shared tinEfaterahl, the trajectory of the ball intersects the |ine
linking the two players of the defense side). 29 ...
Description of Action:

Action:: Describe single player's action
<Action ID> text = ~-——- Action Symbol (e.g. Run, Kick
Walk, etc.) (text representing

types of actions)

<T-Interval> time interval ----- Time Interval of this

action (represented by

starting and ending times)

<Object ID> numeric —=—=- Object Identifier

(object of this action)
<Trajectory> Time Stamped Polyline
(a line with a time attribute of each node)

————— Trajectory of the player
in this action.(trajectory
of an object on reference
plane in the time interval

of this action)

17



2 ~0 CT 2003 JA998222 [0087] Here, the I Act statenent is described in the
fXLIomﬁng form [0088] [Table 4 ] Definition of | Act: begin Definition of
lAct Alist of an IAct, a child Act and a chil hld [ Act and a

;) child Act, etc. nean an | Act and an Act conpri iﬁguaﬁzmt) wher e éaAll
the judgnent parts and judgnent statenents with auxiliary functA®DHE%t e
linked by AND] fill [An elenent assignnent part of a defined | Act] end
Here, variable synbols in a define statenent have respective types which
are represented by a first character of each variable. The types are as
follows. 30 v ~ 2~ OCT 20-03 JA998222 Type Description f a frane t a tine
interval (d6AS8D3ting of starting and ending frames) o an obj ect 0 a group -
of objects (consisting of a set of objects and the nunber of them p a
poi nt (conghStkAR atyi ent. s AL 8. _gr.Qup, of ints

(consi sting of g gg% g? ES?’%EE?’?%%@E %tgl)rﬁlt?anbilglrl)éo%{tﬁgor% l% %sgrfgagoo‘%‘s ‘poi nt s,

uhi ch meangca Rglklkbne 1hPkLogel hem dy et POLt (oongishing of spatial

conmponent tirme

(150, 195, 180) (180, 223, 230))

[0051]

By this description of Action, a representation of "An
object (who) did the behavior indicated by action ID
(what) on the space represented by a trajectory (where) in

a time interval (when)" becomes possible.

[0052]

Here, collinear approximation is used as a method for
representing a trajectory. Data of a trajectory is
collinearly approximated, and the nunmber of nodes,

approximated coordinates on reference plane of each node
and the time in Action are described. Consequently, if a
certain time 1is specified, coordinate value of an object

at the time can be uniquely determined.

[0053]



L a group of time points (consisting of a set of tine points and the nunber
of them i an integer d a real nunber [0089] An exanple of definition of an
| Act through pass is shown as follows. [0090] [ZQbIOaCEﬂZ@QBe Def i ne
. statenent Description 1 begin Beginning. 2 fact Through~assS tQ 005@?2 Her e,
it defines an lact "Through Pasa". 3 child_iact 1 Pass tl Ol 1932 2pass
as one conprising this lact. 4 child act 3 Stay Walk Run t2 And an Act of
def ense sivﬁe player 1 (it nmeans that a 02 false L2 player with object ID 02
(Stayed, VéFRedloriRaf) HEEERG GiPRepEtably FoPEeFPRELRY neeissrdpidlon 2). 5
6 child act 3 Stay Walk Run t3 An Act of defense side player 2. 31 2 ~0
C T 2003 Jr@segd22rn i nebefeneestmtaarenabdsar i pehanibegl nBegitinimgo 2i act
Through~ass t0 00 LOHere, it defines an lact "Through Pass".3child iact 1
Pass t| Olobjtatt HES @SsOALPEOHR' | ShAJ ddts |Adw 46hRidedh ach 3 potay Val k
Run t 2And an Act of defense side player 1 (it nmeans that a02 falpse L2pl ayer
w th objec t I r. Ran) noving on trajectory L2 during
time inter%%?g%g%ggc%?geg\é\?og%gpgf'mm k Run t3An Act of defense side
pl ayer 2. 03 fal se L37where8greater_than 02 03Two players of the defense
side have different objectIDs (their IDs are 02, 03).9G0 04 1 OL get object
fromlrake the first player of lact ("Pass") to put in_ _variable
04. 10not _sb@54kam 04 0204 and 02 are different teans.llnot sane team o4
0304 and 03 are different teans.12_ set_length of _polyline dO LlLength of a

pass is memstsed. 3| esdebhasbidc20 BARmDt BnoftiR) MeghoheSss 14ut from
video sequence, and lifetime of the object is acquired by
tracing each object in the direction of time (131). Next,
actions of the object are classified based on silhouette
of the object which represents changes in shape of each
object. Description of objects is performed for each of

these behavioral sections, which is Action description

(132) .

[0055]

At this time, spatial movement of the object is
represented as 1its trajectory by using reference plane.
Objects present in the entire frames of video have Action
description independently, and IAction (described later)

is defined from plural objects.
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tenporal overlap t2 t3Two players of the defense side have overl appi ng

tinei nterval s. 15set tenporal overl appi ng~eri The overlapping tine intervals
to variable t4.0d t4 t2 t316tenporal overl ap 2} téﬁf\r@{ji an overlap in

Jtime intervals of t4 and anlact pass.1l7set_te %r ppi ng~er

-Overlapping time intervals (consequently, overlappingod t5 tIJA%3% and

| act passes of the two players of thedefense side) to variable t5.18frane

start of~eriod fO getPut a starting frame of tine interval t5 in tine_

t 5poi nt f0.l99PPdme end of ~eriod fl getPut an ending frane of tine interval

t5 in tinme point- t5fl.20set ST G dividing point pOThe position (location)

of player Foof siheplétenge- 42 fhsicecatytiie peinti§0 dosyvaipadl @ere

p0. 21set S ST G _di vidi ng~oi nt pl The position (location) of player 2 of the

def enselL3 Qs t 44 [ f ri e set ST LyiL.di ng~oi nt

p2The positionq?chéf%gﬁymgfq%1aggéelggf1?ﬂ% %€¥%§§éL2f$§s?%ggggbﬂfngipoint

fl to variable . 23set_ ST G . dividing~oint p3The position (locatiaon) of

player 1 o Q?Hggggfgnégtéang%gelgtuﬁ%ﬁg iﬁ? Ppagba@aﬁ%BHQ§ﬂR§%PH%&~0int

from polyline p4The starting point of a pass to p4.1

L125get ~oi Af - fAGHR-ol a3l REThéakntl ng poichtinfthipasssee HLformati®dr eat e

line P1L 2 p4 p5Create a |line linking p4 and p5 (a pass course).27_

Create_| i nefPa 2bp0lplisks | daeckibkingripth aad mllay(ed: s neohehkiclg &heall

twopl ayers of the defense side at time point f0).28Create line P3 2 p2 P3A

line |inkingipRiagdoR3 redivigd ikl i haestaoouﬂh@y%éggt:d&hg %Sft%ﬂ%% side

at tinme point fl).29spatial cross P1 P2P1 and P2 are cfossin

set _distan Lt i h istance from pass course p0 at ti oi nt
fO isdl poﬁgﬁ‘ggégou‘gﬂ&%ﬁ%‘ggﬁg%%%%%ﬁsnt %an aFFnear'?fi i stcgﬁégcf‘lgg?ﬁ%pass
course pl at tjne goint fO isd2_pl p4 p5sought. 32l ess_than dl 7.0The

di stance i 5°9Chf8r PresbesspeesPlRARrd2 57203440 P38spatial _cross P1 P3Pl and
P are crossing. 35set _di stance~oi nt and |ineThe distance froma pass course
at time point fl isd3 p2 p4 p5sought as above. 36set di stance~oi nt and

i ned4 p3 p4 p537l ess_than d3 7.0The distance is 7 mor |ess. 38l ess_than d4
7.039fill1foobe] above conditions are nmet,40t0 tl Assign the tinme interval of
tl (lact pass) to tO (thetine interval of an lact through pass). 4100
OlAssi gn the grieup of ;Qbj (I a .qto r j ects
of an lact throggh ga§§§.§§fﬁ>%%ﬁg§eéh ﬁ% ?gﬁﬁ%érec%%%%ggfglg%%sﬁgsgg to LO
(spatialregrgsent tion_of I%pt throuq?.pass . 43endEnd. 32 2~ OCT_2GV3
JA998222 [O083F * ASCERUES aRBle MY ASHY it | DA of T PReV HPRS e AEIPAVERL 81,
description in_a soccer gane is shown. In soccer, a type of play defined
froma sindPe bBfedt3dnd aWyige dfhiscthercedef i nebabycadlut ronshiapedt,

pl ural objects are used as description itens. Mreover, in soccer,

descri pti oht ofisa ddald wh§ethle stusedddSya spechakachj ddteld P24 tool
Description of a ball itself can be represented |ikew se, nanely an action
IDis omtfed coribethayi orRgdess igiddtted erroneously and oversplit

regions.

[0058]
Hereafter, the split moving regions are handled as video
objects. Alsc, an object ID can be irserzed at this time.

Tracing of a region between neighboring fields 1is

20



of the above object and the object IDis a ball. [0093] The follow ng
description defines I Action in soccer contents, and description using

Action and | Action is al so possible to other congérqu][ggg§] It can be
. considered a useful description nethod for the cOntehls sSuch as the present

i nvention in which representation of behavior of an object and%t¥i44%na
33 ...: 2'~ 0 c T 2003 JA998222 rel ationship on reference plane is
effective, since there are a nunber of exanples of application such as
sports ot hBPtPRakh1§edder , dpbasuiBAEntbYHf at rai 2¢ c eihdthrdevesinveivheance,
etc. [0095] Here, a ball object is described as follows. [0096] ball (
Start Ti ne, sBAdTi negghonberané Nodeslagpipgct or B ) bh0097]adhel e sy itshe
foll owi ng types of actions of a single object used in soccer. [0098]

Activity -objkke, sSiits f d hse d, dj\ve, hr hr in,
y -obj its fdt dewbrehan§ QﬁﬁéadQE¥€k1&%?%%£9]9ﬁgﬁé qg;ie,

junmp, stay, walk, run, sliding, kick, over ly,

it, fall I . d i , d:th 34 2 ~0Q CT 2003 JA998222
fLrOM/?n, ?%ﬁg?r@§§§?”mg?k? ghﬁ? éﬁﬁﬂihﬁ?éﬁg%%? BvEOFeEdo AL andadd on

|
can be considered in general. [0100]
on an image. 111 in Fig. 1 shows a conceptual diagram of

the above data.

[0059]
Next, a camera movement parameter is restored by tracing
in each field a corner or a feature region on a still

object in the background.

[0060]

Position of a video object is represented on an image
plane, which requires correction according to movement of
a camera. Therefore, a virtual plane is assumed and the
video of which a movement parameter is restored is
projected on an image plane. Thus, data equivalent to
restoring an object position in video which is-input from
a single camera is acquired. Moreover, since the camsra
is set to have an angle of depression against the ground,

it can be handled not as a distance on an image plane but
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As exanples of actions, a pass (lines 1 to 26 in Table 6), a |ong pass
(liines 28 to 39 in Table 6), a feed pass (lines 1 to 14 in Table 7), a

cross pass (lines 16 to 33 in Table 7), a gain 19ARAL to 18 in Table
;) 8),.centering (lines 20 to 38 in Table 8), and ga\?\/y$mpg§§3(ll o 36

n
in Table 9) are described. As definition of a through pass asJ%ﬁg%i% | e of
| Act was already explained in detail referring to Table 5, detailed
expl anat i 2! of these gxag%l}es IS not %i ven here. [0101] [Table 6] Line
Defi ne st &tenBnt *FpaBsStoaNpegiy PFALECPERE (HHe0PRIPAt Chiosdtden on
Ki ck~Junp~Sliding t1 0l L1 5 Child act Run~Stay~Walk t2 02 L2 35 2 ~0C
T 2003 6 B&Y P3apg pihthe groums t basked, 0RWn9 get firoametlsé askypess od f |
t3 10 get franme end~eriod f2 t3 11 tenporal overlap .t1 t3 12 tenporal
over| ap t 2etferEhczetplSndl dinviging peppesphtbl La bpHaset 1SB Gy rig.
di viding~oint p2 f2 L3 15 set ST G dividing-point p3 f1 L1 16 set gST G

di vi di ng polat spbdiddpAubl thladiaft AECHP A Nedid B U AL £3, L8 set
di stance point to poie'rlli)t2t d2 p2 aﬁ% 19 Legcskpﬁhégnc é%%‘% "fj_letrshs ttolﬁréeff d2 0.5 21
set Go-fromobjects 01 2 01 02 22 fill

[0061]

While the cut object is a video changing shape over time,
in this example, a silhouette disregarding internal color
information is used in order to pay attention to changes
in shape. Since changes 1in silhouette show specific
changes according to actions, consecutive silhouettes of
plural pre-instructed aétion patterns are unfolded in
unique space so as to acquire changes unique to actions

from high order eigenvalue.

[0062]

Next, when input patterns are unfolded in the same unique
space, the movement patterns are identified by seeking
which instructed patterns they are closest to. This
process requires a changing point in actions in a series
of object actions to be acquired. While it is possible to

acquire the changing point from the unique space, it is

22



. OL38LO L139end[ 0102] [ Tabl €7 ] Line Define stat

23 t0 t3 24 LO L3 25 00 01 26 End 27 36 JA998222 JA998222 28 | ong pass:

29 .begin 30 fact Long pass t0 00 LO 31 child iact Pass t1 Ol L1 32 where 33

set-length of polyline dO L1 34 Greater Than dé”‘go Q 35f| |136t0 tI 3700
pass. 2 begin 3

| act Feed Pass t0 00 LO 4 Child lact Pass tI Ol L1 5 Child act 452 02 L2

6 where 37 Q ~ OCT 2003 JA998222 7 get object from GO 03 -1 sanme

obj ect 02 03 9 tenporal during tI t2 10fill11tO 111200 O113LO

L114end1516cross ss 7be n 18 qut Cross pass t0 00 LO 19 Child Iact
Pass t| 01 ULy ered Mantal

[0063]

A series of objects can be described by plural actions,
and just by entering an action ID and a frame number at a
changing point in actions, it can be interpreted that all

the objects in between were performing the same movements.

[0064]

As above, while the data transformation described in Fig.
1 has processing which partly needs manual input support,
it is possible to generate data in a process which is

expected to be automated in the future.

[0065]
Fig. 2 is a diagram showing in detail the same drawing as
TIME (124) in Fig. 1, but the subject video data is

different.
[0066]

Horizontal axis 292 1in Figqg. 2 represents time, and

vertical axis 291 represents an object ID.
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21 get _frame-start period f1 t1 22 get frame end period f2 tl 23 set-ST G
dividing point pl f1 L1 24 set-ST G. dividing point p2 f2 L1 25 set-length
of polyline dl1 L1 26 set X distance point and point d2 pl p2 27 greater
"than dl 30.0 28 less than d2 5.0 38 2 ~0C 22@3 n2ﬁ6§222 29fi1130t0

t 13100 0132LO L133end[ 0103] [ Tabl e8] Line Defi J- 1 gaixg 5 2
begin 3 lact Gain pass t0 00 LO 4 Child lact Pass tI 01 L1 5 ere
get-frame-start~period fl tl 7 get-frame-end period f2 $ set-ST G dividing
point 9 set ST G dividing~oint 10 set-length of Polyline 11 set Y distance
point and 12 greater than dl1 30.0 13 less than d2 5.0 tl pl fl L1 p2 f2 L1
31 L1 point dZ,PI p2 39 2 ~0CT 2003 14fill15t0 t11600 0117LO
L118end1920¥Hi%dr i ng: 21begi n

An object is described making the changing points of time
of silhouettes 201 and 202 in Fig. 2 boundaries of
description with an identified action ID as a minimum
unit. The time intervals and object positions at the
start/end of an action ID are described. Also, in order
to trace an object trajectory, positions at plural points
in a time. interval are described,. Accordingly, object

positions can be approximated in all the frames.

[0068]

200 in Fig. 2 is a conceptual diagram of objects according
to the time intervals where Objs. 1-6 (203-208) represent
the players, (A) and (B) represent the teams, and Obj. X

(209) represents the ball.

[0069]

Ball 2092 is described as.an object without an action ID.
[0070]

For instance, Obj. 2 (A) is a player of team A and it runs

during time interval 214, stays in time interval 224,
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22 lact Cross pass t0 00 LO 23 Child lact Pass t1 OL L1 24 where 25 get-f
rame-start~eriod f 1 tl 26 get-franme-end period f2 tI 27 set ST G dividing
point. pl f1 L1 28 set ST-G dividing point p2 f2 L1 29 set-length

. of-Polyline dl1 L1 30 greater_than dl 8.0 31 szt;ﬁ;EJEZQQ%e poi nt and poi nt
d2 pl p2 32 less than d2 5.0 33 spatial ~oi nt Area" 73498bbb 35

t0O t1 40 JA998222 w. 2~ OCT 200 JA998222 3 6 00 O1 37 LO L1 38 end

[0104] [Table 9] Line Define statenment 1 wall pass: 2 begin 3 fact 1-2 pass

}anO?BLgl“Lgh' kdf act FéaﬁSt n Okikd® 1 Y22 FR5SL4n02 126 SR | dReL P gy Vel k

244, kicks a ball in time interval 254, and runs in time
interval 264. These actions are recorded with starting

time, ending time and an object position (Px).

[0071]

Fig. 3 shows movement of major players in the soccer scene
for about 20 seconds in a solid line and movement of a
ball in a dotted line. While Fig. 3 is a diagram showing
in detail the same drawing as Space (123) in Fig. 1, but

the subject video data is different.

[0072]

These are the cases where the objects were extracted from
the actual soccer scene and then the movement of each
object on the field was reproduced by automatically
extracting movement parameters of the camera. In the case

of Fig. 3, a soccer field is set as reference plane.
[0073]

The ball object (dotted 1line) 1is kicked first from

position 312 and reaches position 314 near goal 340 after
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8 get object-fromGB 02 1 OL 9 get-object-fromGO 03 -1 01 10
get.-object-fromG 04 1 02 11 get-object fromGO 05 -1 02 12 not sane team
of 02 13 same-object 02 05 14 sane object 03 04 15 set tenporal distance
‘period il t1t2 41 1~ OCT 20-03 16 Less Thgn'.gi@CSTQU t sane team of 02
18 set tenporal concatination period t4 t1 tZ2 19 tenporal durifAg°>8324
20get-frame-start of Jperiod f1 t42l1get-frame_end of-period f2

t 122get - f raneend of ~period f3_t4 23set-STGL.di vi di ng

poi nt p1L1fPouRGt kETkedi 9PUPRYL pbiMEP2L1f 225set - STGLI vi di ng

poi nt p3L2f 326CreateArea Al 3 pl p2 p327set-STGLdi vidi ng poi nt p4L3fl 28

set ST-G dividing point p5 L3 f3 29 spatial point-in p4 AL 30 spati al
point-in p5 Al 31 set ST-G.-concatenate polyline L4 L1 L2 32 fill 33 t0 t4
34 00 OL 3ppdf2}4 36 end 42 JA998222 ' 2~ OCT 200

It shows that a player (solid 1line) has moved from
position 322 to position 324 and another player has

started from position 312 and moved to position 314.

[0075]
In this way, a trajectory of each object in the video data

on reference plane can be traced.

[0076]

Next, while 1in general, plural objects simultaneously
exist in an image and have different lifetimes and
meanings respectively, it becomes possible to give meaning

to a scene consisting of behavior of plural objects.

[0077]

This is described as Interactive Action (IAction).
IAction (or described as IAct) is totally dependent on
contents, and a different definition for each content or

for each video database administrator may be used.
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JA998222 [0105] In addition, the groups of auxiliary functions used in |Act
are shown bel ow. See the groups of auxiliary functions for the neanings of
the functions used in the above exanpl es 6 10] List of groups
S of auxiliary functions: (1) Functions SU|taa¥g éﬁffgﬁkﬁbr sane teang

Pl ayer0, Playerl ) sane tean( Player, Location ) It. shows wh&fRéf2BRayer0
and Pl ayerl belong to the sane team One of them nmay represent a position
such as "GOAL." (2) Functions that generally hold apart from soccer 43 2~
OCT 2003 JA998222 #[ Tenporal ] lget frame_start_of peri oAssign the starting

point of time interval tid (fl,tl)to fl.2get_frame end of _periodAssign the
endi ng poi h806é81tine interval tl to_ (fl,tl)fl.3set- perlod from

framesCreate tinme interval tl fromtw time points- (tl,fl, f2)f
f2. 4get _penbweyof , CiAssirgRrt he |ﬂé‘c€ﬂllrﬁ%1ﬂé1t@6ﬁ/§151§gné§%PCBQEMrEﬁ(ﬁBnLl)tO
time interval tl. 5tenpora| in (fl,tl)Time point is inside tine 1 nterval

tl.6tenpor |, 1 and t2.exist i thls orde and endin oi nt of
tl and stdg%lng poﬁm é@ £tare lc§§ﬁ8n7t§hﬁ%r§Fa59érl&@ﬁﬂﬁe +€ g Stime
interval overlapping tinme(tl, t2)|ntervals tl and t2.8tenporal _start
(t1,t2) Ti RFSTERthafs i St sSPREJEicAEigAngrhat IAction is “defined
startingpoint.9tenporal finish (tl,t2)Tine intervals tl and t2 have the
sane end|d@p0|h@gl©@énpoperauuonngw£th t@)dtimeri nikcvhdnt |l and cpbpretel y
included in tineinterval t2.1ltenporal equal (tl,t2)Tinme intervals tl and
t2 have tIlmcsSisms starti ngand endi ng points.thenporaI before (tl,t2)Tine
interval tl ends earlier than the startingpoint of t2. No overlapping tine
i nterval . 13set tenporal overl appi ngAssi gn the overlapping tine intervals of
t2 andperiod (tl,t2,t3)t3 to tl.1l4set tenporal concatinati Assign the
concatenaifgb§§Pe intervals of t2_

Description of IAction is as follows.

[0080]
[Table 3]

Description of IAction:

IAction::= Meaningful event in the domain, composed of

multiple players and ball

<IZAction ID> text = --—-- Event Symbol (e.g. Shot, Pass,
Through Pass, etc) (text

representing types of events)

<Z-Interval> time interval--- Time interval of this action
<iio of Object> numeric —~—-- Number of Objects
<Sbject ID> array of numeric --- Array of Objects
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on period (tl,t2,t3)and t3 to tl.15set_tenporal _distance peAssign the
difference between ending point ofriod (il,t2,t3)tinme interval t2 and
starting point of t3 toil.16set ST G _dividing | uwTirmm/o L1 the

. trajectory of a part_ (LI,tl,L2)applicable to p Rl al tl of
thelifetine interval of trajectory L2.17set-ST_GL_concati nat eJ}3284%4n to
L1 the trajectory concatenatingcus (L1,L2,L3)trajectories L2 and
L3.[Spatial ] 18set _ST_G__di vi di ng poi nt Assign the position of trajectory L1
at time(pl,Ll,f1l)point fO to pl.19set point-ifomibkesConvert a point 11 of

trajectory data to_ (pl,11)position data pl.20set point (pl,il,i2)Define
posi ti on piSrEcathi Thakecyorpordi-ratpaaieli Hesic2iptCoratod R i &) @t e
line P1 linking point sets made up of (Pl,il,pl,p2,...)pl, p2, ...(the

nunber, ilpolyilialde, Wd1Afons2 ~ 0 CT 203 (2) Functions that ( continued)
generally 45 hold apart JA998222 from soccer 2~ OCT 2003 JA998222

#[ Tenporal ] 22Create_Area (Al ,il,pl,p2,...)Create polyline Al |inking point
sets nmade up of pl, p2, ...(the nunber, il).23set | ength_of polyline

(dl ,Xl)Ass'Og)[rgthe | ength of the line showmn by X1 to d1. X1 is P or

L. 24set _dei rce poi nt and-

An example of description wusing this IAction is as
follows.
IAct ("Pass", 20(frame), 35(frame), 2, 1, 2, Trajectory, 2,

(120, 180, 0) (160, 230, 15))

[0082]
The above description of IAction is a description of
"when, where, who did what." The differences from the

above Action are that its subject is plural objects and

that the location is specified in a voluntary manner.

[0083]
In the example of soccer mentioned later, a trajectory of

a ball is used as spatial representation of an event.

[0084]
As an example, descriptions of a '"Pass" to which meaning

is given by two objects and a' "Through Pass" represented
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poi nt (dl, pl,p2)Assign the Euclid' s distance between positions x| and x2 to
dl.. x is p or 1.25set_X distance point and point (dl,xl,x2)Assign the
di stance on axis x between positi ons xI and x2 to dl. x is p or 1.26set Y

. di stance point and -point (dl,xl,x2)Assign th axis y between
positions xI and x2 to dl. x is por 1. 27set Q#Qﬁmt angh dlod e,

(dl, xI,P1)Assign the di stance between p05|t|on xI and line P1 to , X isp
or 1. ZBset _di stance_point _and_A rea (dI , Al ) Assi gn the di stance between
posi tion xI oI | i.he Ospatial point_in

(pl, X1) Posi Pﬁor)*%’[’& é|/s 11ihnc O&Déjae&s )are )‘(e laF]’rbrC?A 30spatial _line-in

(P1,Al)Line Pl is conpletely included in polyline Al.31spatial apart
(P1,P2)No overlap of two lines pl and p2.32Spatial _|ine_touch (P11, X1) There
is a shared point between P1 and X1. X is P or A 33spatial through

(P1, A1) P1 i[908éietrati ng pol yline Al. 34spatial overlap (Al, A2) Two pol ylines
Al & A2 are partly overl appi ng. 35spatial contain (Al, A2)Al is conpletely

i ncl uded i meA2 36spatifl 2868AcHOUHR £ ALnA2) ddt ADsls 42 dRls® i PNl Y ELIhéa
point or a Ii ne. 37spatial disjoint (Al, A2)No shared part between” Al and

A2. 38spat i al, £r0S P ) n re crpssing e
handl i ng] 3 sgqrrllree O%j éc'gan(c% I%%: aljl gxrgégoz a; t'ie %%%h 8 for

obj ects. 40not sane obj ect Fﬂgl 02 Tvvo obkects of E. 02 are

di f f erent . £PGEH5ES 1 P8 Gdjé T' i9, G2FPPIPh RAZHerdtS oi'@ RASHf MWject OL
is ol.42set GO fromobjects (OI, ol,02,...)Create object sea OL fromol,
02. ... 43geberuisiesr pflracmrcaﬂuan@ll; Toand Sbekbaglt wenmurbbeoughf belterent s of
obj ect set OL. [ Numerical ] 44greater than (xl,x2)xI > x2, x is f,. d,

0. 45| ess t lparylextls, Q@)athd <D X3f %hieS deferde %14&9%!@6 &(réﬂ:exaléke a)(:2,tlr?é i's
f,. d, o. 46 2~ OCT 203 JA998222 [0107] Fig. 4 shows the steps necessary

for searchingevigeo Hala and fgated data groups. [0108] Video data 401 is
processed by i mage processing 410 and the results are stored as data groups
of 420. For

[0086]

In the present invention, it is defined as to determine
the following. 1. There was an IAct ("pass") between
certain two players. 2. There were two other players of
the defense side in that time interval (there are two Acts
sharing a time interval with 1, and the object which
performed the two Acts belongs to a different team from
the objects of 1). 3. The trajectory of the pass went
through Dbetween the two players (in the shared time
interval, the trajectory of the ball intersects the line

linking the two players of the defense side).
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. action restoring process, etc. [0109] However

i nstance, region map 422 is acquired froma region cutting process, an
obj.ect trajectory ID (424) fromidentification of an object, an action ID
(426) fromclassification of actions, canera raneter 428 from camnera

fﬁt 59 B003desses are not only
conpl etely automated processes but also the cases of formattingahatsgpam th
manual support after generation and nmanually inputting as data directly
fromvideo data 401. [0110] Fromthese data groups of 420, Act 430, nanely
vi deo descri%%wgn according to the objects is obtained. 47 ...: 2~0CT
2a03 JA998§£ [0111] Also, fromthe definition obtained in advance by
sel ecting video daga 401, description of reference, pl.ane Re&ghggg} 442 for
vi deo dat a #&F i stBBt afed. ELEAFFur thertii e AR séfectifg I a
401, scene description | Act 456 describing nmeaning given to a scene
consi sti ng fefrmbehavi or of plural objects is obtained, which is predefined
for interpreting video data 401. [0113] As an application of this
description, to search video data 401, a user will enter user keyword 470
to search engine 460. Search engine 460 interprets user keyword 470 and
returns a Hb@? hnterval of correspondi ng video data 401 from obj ect
description g and scene description 456 to display on video to the user.
[0114] At tw tine, scene description 456 returns a corresponding tine
interval by ﬁi’&c?e?ji ng Refplane 422 and 48 2 ~ 0 C T 2003 JA998222

Definition of IAct:

begin
Definition of IAct
A list of an IAct, a child Act and a child ball (a
child IAct and a child Act, etc. mean an IAct and an
Act comprising this IAct)

where
[All the judgment parts and judgment statements with
auxiliary functions are linked by AND]

fill
[An element assignment part of a defined IAct]

end

Here, variable symbols in a define statement have
respective types which are represented by a first

character of each variable. The types are as follows.
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Act 430. [0115] Moreover, a user is allowed a description equivalent to
scene description | Act 456 for search engine 460, and Refpl ane 422 and Act
430 are processed for a user-defined scene description so that a tine
" interval of a user-defined scene is returned HpdFrPROZd on video to the
user. [0116] Fig. 5 shows a screen for searchffig video. [0117] gAbogs22
possible for a user to search a desired scene by selecting a necessary item
in search screen 500 and starting search. [0118] In the case of a soccer
video explained so far, it is possible to performspecification of players
510, specification of tinme 520, specification of |ocation 49 w 2~ OCT
2003 JA998222 (place) 530, and specification of action 540. [0119 ] As to
speci ficati bPHf PPAGEIRTIPR js thinkable to specify them by team nane,
i ndi vidual nanme or position. [0120] In the case of specification of action,
it is possiple ta us@mehe actions defined in the above-nenti oned Action and
| Acti on. FOtI’ i nstance e' t 'sr{l)o]?si(tgloe Lo use oA?t iscgggtsrlljcha% Ieined.nsi t, fall
down, raise hand,fr(gmz'gs, hgﬁa_ fir ow" P AT BWETh, Junp, sf‘a‘g/, | EPFHN,
sliding, kick or overhéad-kick, or I Actions such as a pass, a through pass
or a center¢ng. Nireddect a user may also newy define a scene. [0121] Fig.
6 shows scrgen 600 Qhoud s TLIE@SULbnofs@i L eReal Set hir GBIROE sReCi fying
a through pass fotheamuaGkt O8F Itherdri 9. 5. [0122] 50

P a point (consisting of spatial component x and y)

P a group of points (consisting of a set of points and
the number of them)

A a group of points, which means a polyline linking them

1 a time point (consisting of spatial component x, y and
time component t)

L a group of time points (consisting of a set of time
points and the number of them)

i an integer

d a real number

[0089]
An example of definition of an IAct through pass is shown

as follows.

[0090]

[Table 5]

Line Define statement Description

1 begin Beginning.

2 iact Through pass t0 00 LO Here, it defines an Iact "Through Pass".

3 child jact 1 Pass tl1 01 L1 Iact pass as one comprising this Tact.

4 child_act 3 Stay Walk Run t2 And an Act of defense side player 1 (it means that a
o2 false L2 player with object ID 02 (Stayed, Walked or Ran)

moving on trajectory L2 during time interval t2).
5 .
6 child_act 3 Stay Walk Run t3 An Act of defense side player 2.
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2 ~0 CT 2003 JA998222 For instance, the search result in this case is
one, and inmage 610 at the start of the scene is” displayed. Generally, a

desired scene is replayed by clicking this i I (de search result.
[0123] [Advantages of the Invention] It is pgﬁbﬁg)‘rgp%opti ng the
above-nmenti oned organi zation of the present invention, to provigesgoo
description nethod for effectively representing contents of notion picture
with a small data volune. [0124] Also, a description nethod effective for

I nterpretati;Qhbasec.qRcont ents of..ontis@n pi cture becones possi bl e by
adopting the omgani zatl on of the peesenis. 1 nvention. [0IZ5] Furthernore, it
becones possi bI*&" Brderpt ithg® the 8F§ahi ZAatToA> 67 { HE* Pt E¥&nt i nvention, to
provi de a descrhipéiion meshedonll MO Py Bl ecnsapablies aketappl i cati ons such
as reuse of‘ an BHEEET 2 Aff "StniarT 2 319 Hr{thES, S50 ss AR A0, Y ASYE2 72 6f
contents in addition to search for nanoh] @ekctoty @ wesneine [10E26] tAs a
summary, other enpodi menLS,. Al &, d9Sek hheg halaw..J dlarl, A description means
for contents ofesnmeisk@n picture, the neans conprising of: (a) neans for

sett I ng r Ef?r ergggig:ltﬁgneéﬁ ng) means Tvtoogl ngssgg ihbidggnseasctpa IQ:\QJ gic:‘.'rfergnrtl_ OEJ]hegt ot I on
pi cture by position on the referenes phanevsand opr edef 1 ned type of actions;
and (c) nmeahs PerordesscTrbingy eéch et By tusrifg °f Atr ne&As’ ffer d¥scri bi ng

each Ob_] ecto [anz_&}ne_team 04 o2 o4 and o2 are different teams.
11 not_same_team o4 o3 o4 and o3 are different teams.
12 get_length_of polyline d0 L1 Length of a pass is measured.
13 less_than d0 20.0 Length of 20 m or less.
14 temporal overlap t2 t3 Two players of the defense side have overlapping time
intervals,
15 set_temporal overlapping peri The overlapping time intervals to variable t4.
od t4 t2 t3
16 temporal_ overlap tl t4 There is an overlap in time intervals of t4 and an
Iact pass.
17 set_temporal_overlapping peri Overlapping time intervals (consequently, overlapping
od t5 tl1 t4 Acts and Iact passes of the two players of the

defense side) to variable t5.
18 get frame start_of period f£0 Put a starting frame of time interval t5 in time

t5 point fO.
19 get frame_end_of period fl1 Put an ending frame of time interval t5 in time point
t5 f1.
20 set ST GL_dividing point p0 The position (location) of player 1 of the defense
L2 f0 gide at time point f0O to variable pO.
21 getS_ST GL_dividing_point pl The position (location) of player 2 of the defense
L3 f0 side at time point £0 to variable pl.
22 set_ST GL_dividing point p2 The position (location) of player 1 of the defense
L2 f1 side at time point f1 to variable p2.
23 get ST GL_dividing point p3 The position (location) of player 1 of the defense
L3 £l side at time point fl to variable p3.
24 get_point_from polyline p4 The starting point of a pass to p4d.
1 L1
25 get_point_from polyline p5 The ending point of a pass to p5.
-1 1l
26 Create line Pl 2 p4 ps Create a line linking p4 and p5 (a pass course}.
27 Create_line P2 2 p0 pl A line linking pO and pl (a line linking the two
players of the defense side at time point £0).
28 Create line P3 2 p2 P3 A line linking p2 and p3 (a line linking the two
players of the defense side at time point fl).
29 spatial_ cross Pl P2 Pl and P2 are crossing.
30 set_distance point_and line The distance from pass course pO at time point fO0 is
dl p0 p4 p5 sought.
31 set_distance_point_and_line The distance from pass course pl at time point f0 is
d2 pl p4 p5S sought.
32 less_than dl 7.0 The distance is 7 m or less.
33 less_than d2 7.0 Same.
34 spatial _cross Pl P3 Pl and P are crossing.
35 set_distance_point_and_line The distance from a pass course at time point fl is
d3 p2 p4 p5 sought as above.
36 set_distance_point_and line
d4 p3 p4 p5
37 less_than d3 7.0 The distance is 7 m or less.
38 less than d4 7.0
39 £ill If the above conditions are met,
40 t0 tl Asgign the time interval of tl (Iact pass) to tO (the
time interval of an Iact through pass}.
41 00 01 Assign the group of objects of 01 (Iact pass) to Ol
(the group of objects of an Iact through pass).
42 LO Ll Assign L1 (a trajectory of lact pass) to LO (spatial
repregsentation of Iact through pass).
43 end End.
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A search neans for contents of notion picture, the nmeans conprising of: (a)
means for seating reference plane; (b) nmeans for describing each object on

the notion picture by position on the referen phﬁgi.f@ﬁ predefi ned Hype
> of 52 OCT 2003 JA998222 actions; (c) neans gﬁﬂ r '&g each scene

by~usi ng the nmeans for describing each object; and (d) neans fJa9sgearchi ng
notion picture by using the neans for describing each object or the neans
for describing each scene. [0129] A description nethod for notion picture,
the nmethod[goopnising the steps of: (a) determining reference plane which
represents information of object positions included in the notion picture;

(D) represgoting hangss, oxer HLOP ol £AEN 0] epL QL ellatenes plane as

a trajectory; I'ng a de i On unit baséed on predeﬁlne typé of
actions of .each_ object ,by using changes iin shape of each object so as to

f
assi gn act ABASFIPTLREN idhjRcIOCLCEa8AMBe Sy iSHCHP -sect? oROCSRHH! (8) T¥BEI ni ng
each scene by plural objects. [0130] 53 2 ~ OCT 2003 JA998222 A search
met hod f or ofiobiley piedtimneg, firven reet oty bongrjechgantieastegps off: aca)ioset ti ng
reference plane which represents information

defined by relationship of plural objects are used as

description items. Moreover, in soccer, description of a

ball object is used as a special object.

[0092]
Description of a ball itself can be represented likewise,
namely an action ID 1is omitted in the Action description

of the above object and the object ID is a ball.

[0093]
The following description defines IAction 1in soccer
contents, and description using Action and IAction is also

possible to other contents.

[0094]
It can be considered a useful description method for the
contents such as the present invention in which

representation of behavior of an object and positional
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of object positions included in the notion picture; (b) representing
changes over tine of each object on the reference plane as a trajectory,;
(c) setting a description unit based on predefi ctions of each
. obj ect by using changes in shape of each objectqgg Eﬁf?aailgign actions of
each object as each behavioral section; (d) defining each sce@%ggﬁjggwal
obj ects; and (e) searching a specific scene by using the actions of each
obj ect or the scene. [0131] A description nmethod for notion picture, the
met hod conpri,sing . the steps_of;. (a) determ ning ference plane fromthe
not i on pict&#@?ﬁé&FQﬁﬂt? grs%?ﬁép%ﬁ Héﬁ?ea&%nﬁ%§?°§+%?ecg&P§e|Sﬁ%ﬁ?
action ID and a canera paraneter fromthe notion picture; (c) creating
descri pti oRY&f ActiRehyofacdt it PromBmki¢agyion mush tae SHjosds
trajectory ID, the action'ID 54 2~ OCT 2003 JA998222 and the canera
par anet er ; odhe@r( dthemeatsonrcaiescrmepiswrenénscents hyafifing the dedadgti on
of actions by each object. [0132] A description nethod for notion picture,
t he nmet hod sgewRiil1giangd hesteps of 1 (a) determning reference plane from
the notion picture; (b) cutting a region nap, an object trajectory ID, an
action ID and a canera paraneter fromthe notion picture; (c) creating
description of actions by each object fromthe region map, the object
trajectory ID,_the action ID and the canera paraneter; and (d) creating
descriptioﬂ°895§cenes by using the description of actions by each object.
[0133] A description nethod for notion picture, the nmethod conprising tre
steps of: Hakrecuiat bragd la obggicdn isaglesar idigdects thodjlestsory | D, an action ID
and a canera paranmeter fromthe notion picture; (b) creating description of
actions by each object from

[0096]

ball ( StartTime, EndTime, number of Nodes, Trajectory )

[0097]
There are the following types of actions of a single

object used in soccer.

[0098]
Activity = { 1lie, sit, fall down, raise hand, dive,
hand_throw, throw_in, jump, stay, walk, run, sliding,

kick, overhead kick }

[0099]

Namely, lie, sit, fall _down, raise_hand, dive, hand throw,
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55 ~~ ~~~ ~~~ JA998222 the region map, the object Trajectory ID, the
action ID and the canera paraneter; and (c) creating description of scenes
by using the description of actions by each OEL Chﬁ;&%ﬁiﬁi A conput er
readabl e storage nedi um whi ch has recorded ma ge for searching
notion picture, the nmanagenent data conprising of: (a) data 0fJ£§§%%?i“i°”
of actions by each object defined by position on reference plane an
predefined type of actions; and (b) data of description of scenes defined
by the datqﬁpf descri ption of actions.‘éo 35] A _conpute .éeadabl st.orage
medi um whi cH 5 2cor dBE"R progrEh tH a%’fbgr anthavi ni]h_ THhput €t Exrecut e
the steps of: (a) determning reference place which represents infornmation
of object pyEReashskigkl Lﬂfég 9 PheLIdthOrCPrEidered @n geneplc T 2003
JA998222 (b) representing changes over tine of each object on the reference
pl ane as a trajectory; (c) setting a description unit based on predefined
type of actions of each object by using changes in shape of each object so
as to assigmm@apgj ons of each object as each behavioral section; and (d)
defining each scene by plural objects. 4. Brief Description of the

Drawi ngs: Fig. 1 is,a diagramshow ng cutti of video data conput er
to which thllégper}éasnépr’ete? n?/gn ?glﬁo?g’a%p %g . (Irligél.esz\ii 3:°a zg’?algnr glpﬁbz]heo )n’g t hat

position information and actions _are assigned to a behavioral section of
each a long pass (lines 28 to 39 in Table 6), a feed pass

(lines 1 to 14 in Table 7), a cross pass (lines 16 to 33
in Table 7), a gain pass {(lines 1 to 18 in Table 8),
centering (lines 20 to 38 in Table 8), and a wall pass
(lines 1 to 36 in Table 9) are described.

As definition of a through pass as an example of IAct was
already explained in detail referring to Table 5, detailed

explanation of these examples is not given here.

[0101]
[Table 6]

Line Define statement

1 pass:

2 Dbegin

3 Iact Pass t0 OO0 LO

4 Child act Kick|Jump|Sliding tl ol L1

5 Child_act Run|Stay|Walk t2 o2 L2
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object to which the present invention is applied. Fig. 3 is a diagram
showi ng a trajectory on reference plane of each object to which. the

present invention is applied. Fig. 4 is a di a?ahmtfv%@@@an outline of a
Ircht

. processing flog of video data on a conputer t e present invention
is applied along with its main conmponents. Fig. 5 is a di agrangwi@ a
search screen of the present invention. 57 2 ~ OCT Z00 JAg98 I'g. 61is
a diagram showi ng a search result of the present invention. (Descriptions
of the Synbol s 4%1%]\(:4[ deotzijat 410: | mage processi ng420: Dat a groups422: Regi on

map424: Gbj ect tr ory :Action |1 D428: Canera paramnet er 430: Act
descriptiond442: Ref erence pl ane descri pti on456:1 Act descri ption460: Search
engi ne470: User’ ki@l 58 s 9 2 ~ OC T 2003 Caims: 1. A description
means for contents of notion picture, said nmeans conprising of: (a) neans
for setting ref eremee HameWHDh represents informati on of object
positions included in said notion picture; (b) nmeans for describing each

obj ect on sai d MYdOrE Rinfd WY Fefic &€t ofy Which represents changes over
time of each object on sai'd reférence plane and by predefined type of

actions; and () for describin c%scene by using said neans for
descri bi ng ealcqrcl %Fa"f—e& fsé)aerrclhQ mehs-t or contents of notion pi cture,
said nmeans conprising of: (a) neans for_ setting reference plane which
represents i nflor QMR B BF AP pdsl thdns inciuded in said notion picture;
(b) means for describing each object on said notion picture by a trajectory
whi ch represérit s temrogesl_ emearidpre tf w8ach obj ect on said reference plane
and by predefined type of actions;

13 set ST GL_dividing point pl fl1 L3

14 set ST_GL_dividing point p2 f2 L3

15 set ST GL_dividing point p3 f1 L1

16 set ST GL_dividing point p4 f2 L2

17 set_distance point_to_point dil pl p3

18 set distance_point_to point d2 p2 p4

19 Less_than dl 0.5

20 Less_than d2 0.5

21 set Go_from objects 01 2 ol o2

22 fill
23 t0 t3
24 LO L3
25 00 o1
26 End
27
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(c) means for describing each scene by using said neans for describing each
obj. ect; and (d) means for searching notion picture by using said neans for
descri bi ng each object or said nmeans for describing each scene. 3. A
. deseription nethod for notion picture, said nmethod conprising the conputer

i npl enented steps of: (a) determining refer e ~ARi ch re
informati on of obj ect positions included i saﬁﬂbﬁg?ygg pictd@%; ( 2
representing changes over tinme of. each obj ect on said reference plane as a
traj ectory; 2~ OCT2~~3 60 (c) setting a description unit based on a
pr edefi ned tiﬁ% Jﬁ"ﬁ%ﬁFﬁﬁ% of each object by using changes in shape of each
obj ect so as to assign actions of each object as each behavioral section;
and (d) defi g ket scene by plural objects. 4. A search method for
notion picture, said nmethod conprising the conputer inplenented steps of:
(a) setting r3&f erigoe Inranepads ctd raprigsent s i nformati on of obj ect
positions included in said notion picture; (b) representing changes over
time of eacha3gb] &Gt1PNsa bJLf arenge pl ane as a traj ectory; (c) setting
a description unit based on predefined type of actions of each object
by. usi ng chaqus 'Hgf%pape of each object so as to assign actions of each
obj ect as each behavioral section; (d) defining each scene by plural
obj ects; and %e) searchingg? speci fic scene by using said actions of each
obj ect or said $&ndenYth HfeRIiPtingh dbtlvod for notion picture, said
met hod conprising the conputer

34 Greater_Than dl 30.0

35 fill
36 t0 tl
37 00 01
38 LO L1
39 end
[0102]
[Table 7]

Line Define statement

1 feed pass:

2 Dbegin

3 Iact Feed Pass tO.CO LO
4 Child_TIact Pass tl Ol Ll
5 Child_act Run t2 o2 L2

6 where
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i npl emented steps of: (a) determning reference plane fromsaid notion
picture; (b) cutting a region map, an object trajectory ID, an action ID
and a canera paraneter fromsaid notion picture; (c) creating description
of actions by each object fromsaid region , i.d object trajectory ID,
said action ID and said canera paraneters; 2% Oﬁ&aﬂé. ng deggsdgispn of
each scene by using said description of actions by each object. 2 ~~ OCT
2003 61 6. A description nethod for notion picture, said nmethod conpri sing
t he conmputer ijwpl enent.ed steps of . (&) determning reference plane from
said notion pi@ﬂee;—%%e%tu% Ifor{‘b %O rcg%i girsl p, on obj ect traj ectory ID,
an action ID and a canera paraneter fromsaid notion picture; (c) creating
descri ption of acdd¥hLHeEacPof®ct from sai d regi on map, said object
trajectory ID, said action IDS and said canera parameter; and (d) creating
description of9 scmmgotnl himgngaitd d&scri pti on of actions by each object.
7. A description nethod for notion picture, said nethod conprising the
conmput er i nplgyrergied steps of: (a) cutting a region map, an obj ect traj
ectory ID, an action ID and a canera paraneter from said notion picture;
(b) creating lqesce'd péli on of actions by each object fromsaid regi on map,
sai d object trajectory ID, said action ID and said canera paraneter; and
(c) creating description of scenes by using said description of actions by
each object. 18 /rod?ﬂput er readabl e storage medi um whi ch has recorded
managenent data for searching

13 LO L1
14 end
15

16 cross pass:

17 Dbegin

18 Iact Cross pass t0 00 LO

19 Child Tact Pass tl Ol L1

20 where

21 get_ frame start period f1 tl

22 get frame end period f2 t1

23 set ST GL dividing point pl f1 L1
24 set ST GL_dividing point p2 £f2 L1
25 set_length_of_polyiine dl L1

26 set X distance point_and point d2 pl p2
27 greater_ than dl 30.0

28 less_than d2z 5.0
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notion picture, said managenent data conprising of: (a) data of description

of ~actions by each object on said notion picture by a trajectory which

represents changes over tine of each object on a reference plane and by

predefi ned type of 2 ~0CT 2003 62 acti o@s:} Ezﬂ'pdzmgr ence pl ane

representing i nformation of object positions included 1n said fddibo

picture; and (b) data of description of scenes defined by said data of

description of actions. 9. A conputer readable storage nmedi um whi ch has

recorded a pZ%g ?fg} sai d program having a conputer execute the steps of:

(a) determni Hrence pl ane which represents information of object

posi tions included in said notion picture; (b) representing changes over

time of each 3%bj && ®h said reference plane as a trajectory; (c) setting a

description unit based on predefined type of actions of each object by

usi ng changessi n aghaye of each object so as to assign actions of each

obj ect as each behavioral section; and (d) defining each scene by plural

obj ects. . A(.99. Ay 1Ay.- A {. Ae. ASL. AHO. A @. Al . Af[ 9. AH. Ay[ I 2
CAYH*CAYL.A9.A'9. A L.A9.AL.A L.AL.A . A AH . AY{ . A5

r Ar Ar. A . 532{ U A A3[r. A AQ . AQL. A .A0Ir. AAC . A ACr. A[3.A[.A.A
.Ah32. A9 ARN39. AsL. A% AFQ. A{ % A39. AFL. AyHL. A5. Ay! f2 . A5

$%}~. T"+QXY] _{vql gb] X] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c&aU] c&a] cRa] c

ajcalcalcalcalc"a]ca)lcalca]ca]c"alcalcal]cRalcalc"alU c"al" *4afi knsx

[0103]
[Table 8]

Line Define statement

1 gain pass:

2 begin

3 Iact Gain_pass t0 00 LO

4 Child_TIact Pass tl Ol Ll

5 where

6 get frame start period £l tl

7 get frame end period f2 tl

8 set ST GL dividing point pl fl1 Ll
9 set ST GL _dividing point p2 f2 L1
10 set length_of Polyline dl Ll

11 set Y distance point_and point d2 pl p2
12 greater_than dl 30.0

13 less_than d2 5.0
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EFNOXY] , 38;

?AH quI gb\ W c&al] c&a] c&a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca
] ca] ca] ca] c(aU] c(a] c(aU] c(a] ca] ca] ca] ca] ca] gal F1l ~

. Ry(}xsnid_Z]cé&] c(a]ca]ca]ca]ca]ca]ca]ca]l ca]ﬁ%ﬁ)ﬂaéﬂbaﬂca] ca] ca] ca]ca]ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! (18s6wx} xsni d_Z] c&] ca] gdefdea] ca] c
aJ cal calca]ca]ca]ca]ca]ca]ca]ca]ca]calcalcalcalcalcalcalcalcalcalcalcalcalc
a] ca] ca! DEU$% . 23BCHW " (} xsni d_Z] c&] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] cal ca] ca] aq] caf].l 31] caj] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c&a] ca! ()-23?HWN<} xsn
i d_Z] c&] ca]ca)lcalcalca] ca]ca] ca]lca]ca]ca]ca]ca]ca]ca]ca]ca]calca]lca]ca]calc
aJ ca] ca] ca] calcalc(a]ca]ca]ca]ca! ]zl

AS5AJ#+f | wr mh ] ]téa] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca]
calcalca]calcalc aJc&a]calcalcalcalcaljcajcal* ; B

LEmrt =111 41 26 | 9001 #~###"3n$$. %d%8%6% wr mhc] X] ] c(aU] c(a] c(a] ca] ca] ca] ca]
ca] ca]ca]ca]ca]ca]ca]ca]ca]c(alc(aUc(a]c(a]ca]ca]ca]ca]ca]lca]ca]lca]lcalcalc
a] ca] ca! 6YBYAYB&T®E A " Mn((')))) _**++

+-+1+++L, P, {,,-}--(/{vql gb] X] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c(aU] c(a]ca]
ca] cal ca] ca] %] cgl cal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]c(al c(al (///

0i 0~0011%1( 1?‘ / 2i fgg: 3nB3&4p444A5s55' 6| 666667| wr ngb] X] ] ca] ca] c&al] c&a] ca] ca
] ca] ca] ca] ca].ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]c(aUlc(a]ca]ca]ca]ca

] ca] ca] ca! 7K 7P7- 8888H9] 99:v:z::::::4;B;
; <! <D<K<<<<, =<=C=} ==| wmhc”"Y] ] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] c. aU] @0a] egnssiwdalasa) cal ca] ca] ca] ca] ca] ca] ca] ca] cal ===. >f >>>>>4?2nPs?

??7?7?- @aan) ADAKAAAABB1B7BCBLBsBB} xr mhc”Y] ]] ca] ca] ca] c(a] ca] cfa] ca] ca]ca]ca]c
a] ca] ca] ca] cajicalerjien] ca] ca] ca] c(a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! BBC=C_
C' DGDDVE\ EMEl EUEEE2 FOFFG7 G> GGDHKHQHb HKk HHHHo | JkJJzupj e [ V] ca] ca] ca] ca] c”a] ca

] ca] ca] c(a] cglcalcalicd,calLalL£a] Gal Gl gal cal ca] ca] c(al c(a] ca] ca] ca] c*a] ca]
c”a] ca] ca] ca! JJJKKKKK~LMVNNNNNuPx Q~QQQQ

R} RRNSVSSSVTTLT I cal].cal g ca] ca] ca] ca] ca] ca] ca] ca] ca] c&al] c&
a% ca] cal ca] c-agjgcgéé’ga]gi]ﬁlga tcgtd]acsas% ctg% @% gLa] ca} ca} ca} c( !31] CL! U]3U9]U; Jeal 4
UHUQUPVWRXXYYYYZ[ QJ [[[[\VQ\N\\]]]11116]=]| vgkfa\W ] ca] ca] ca] c&aU] c&a] c&al] c&a
] ca] ca] ca] ca]2(f1a] &4 ca] ca] ca] ca] ca] ca] ca] ca] c&a] ca] ca] ca] ca] ca] ca] c(aU] ¢c(
alJca]cal=]Ju]]]$+ e _r_} © "w " aaaa7bpbbbbb

c{vql gb] X] 1] @& cajeta]foaimg ]t ica) cakajka] ca] ca] ca] ca] c&alU] c&a] cal] ca

] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca!
cCcl cVe_c7dGeaf f ffdd fgatwthdrid iddd kddk@dd 141 | wal gb] X] ] ] ca] ca] c&a] ca] ca] ca]
ca] ca] ca]ca] c(a] ca] ca] ca] ca] ca] ca] ca] ca] ca] c&aU] ca] ca] ca] ca] ca] ca] ca] ca] ca]

c&a] ca] cal | MyUZIERTRRNNI0 GOANAPK %mqmﬂ%tf/wfls-ﬁvql gb] X]]] ca] ca] ca] ca] ca

] ca] ca] ca] ca] ca] ca] ca] ca] ca] c(aU] c(@a] c(aU] c(a] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca
ca] ca] ca] ca . s1s9s; Cos .

]sHs]@s]sss]th %%Cﬁ?t usueuuu%\s/rv%%lw%"m%%%%( IQ/tql g%ﬁ Xﬁ ]Lcla] ca] cal ca]ca] ca]ca]ca] ca

] ca] ca] ca] ca] ca] ca] c(.a] ca].ca] cal] calca] ca] calca] c”a]ca]ca]ca]ca]c(alc(a]ca]l

ca! )x3xnyyyzzzgzzzsle{t{_{]{el%%l}:qf;ﬂ%éy]tlrﬂem)@{ Vi g] cal] ca] ca] c”a] caU] ca] cal] ca

] caU] ca] calU] ca] caU] ca] ca] c*a] cal] ca] cal] ca] ca

U] c”a] ca] c( aV( adrfatidr (HlavaUdla )& a] cap! RTXZuw ") °

31 set X distance point and point d2 pl p2
32 less_than d2 5.0.

33 spatial point_in p2,"Goal Area"

34 fill

35 t0 tl
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| sP{vql gb] Xl g] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]c&a]ca]caU
] ca] cal] ca] caU] ca] cal] ca] cal] ca] cal] ca] cal] ca
PSV[j s+ y@> , =Scxzupke' [ Vc] ca] ca] c&aU] c&a] ca] ca] ca] ca] c”a] ca] ca] ca] ca]ca]c
. a]Jca]ca]ca]calc(alc(a]ca]ca]ca]ca]ca]calcal ca2§} @éﬂ bﬁ@ﬂca! V+g{ 09q/ 7=?AGJ
S{ upkfa\ W] ] ca] ca] ca] ca] ca] c&al] c&a] c&al] c&a] ca] ca] ca] ca] ca] cajpaftalea] cal ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! $- M 24AIS>} xsni d_ZU] ca] ca] ca] ca]
calcalca]calc(aU c(a] c(aU c(a]ca]ca]ca]ca]ca]cra]ca]ca]ca]ca]c”a]ca]ca]c&aU
] c&a] ca] ca] cal.ca %a]O al /<D Rg| (?@/] vgkfa\ W] ca] ca] ca] ca] c*a] ca] cMa] ca] ca] ca
] ca] c&a] ca] CZ1J6ca}Oca] ga] cal] ca] ca] ca] ca] ca] c™a] ca] ca] ca] ca] ca] ca] c(a]ca]ca!
0g<Z &2;
%x?ngb] X] 1] cdcal® & c(a] c(aUl c(a] ca] ca] ca] ca] c&a] ca] ca] ca] ca] ca] ca] ca] ca]
caj] ca] ca] ca] ca] ca] ca] c&a] ca] ca] ca] ca] ca] ca! & >JSgnkL5CI} xsnmhb] X]]] ca] c(al] c
(a] c(aU] c(a] é&] cancla] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]c(a]ca]ca
] ca] c&a] ca] ca] ca] ca] ca! HtePwz6=
EM vqgl gb] X] ]] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c&a] ca] ca] ca] ca]ca]c
aljcalcalcalc(alUc(alc(aUc(a]ca]ca]ca]ca]cal MIZ\ ir6$: Ay*7r;
uzupkf a\ W ].6al, E}] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca]ca] ca]ca]c(aU]ca
] ca] ca] ca] a]e'lL g‘] ca] c&al] c&a] c&al] c&a] ca] cal u{”j v} Nf ! : sSYe{vqgl gb] X]]] c(a] ca]
cal ca] ca] ca]rc ].cal ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]c(aU]c(a]c(aUc(a]ca]
cal ca] ca] ca{] a]9d( a] ca! enl 6\ 6h~yt oj e [ UU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
]ca]ca]ca]ca]c(aUc(a]c(alUc(alc alc
a] ca] ca] cataaleca Inen |sdglemand] cal cal avA 1 al ca] ca]
ca] ca] ca] ca] c&a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c&al] c&a
] c&a] ca] ca] cajicameal $4@CEQTRgR+l | w mhc” YU c] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] c&al] c&a] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]cal]_
ai I o1wb9d+l | womhgyi 4l c] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caj cajc
a] ca] ca] ca] ca] ca] cé]tﬂé‘a] ca] ca] ca] c&al] c&a] c&al] c&a] ca $%JH~i H*s109B&' () -

{ YI0%BUB& () -5, 10B& . (), £ 10%B& ()50
& ()-L#109B& ()-L! $109B& () - $109B&

LS|

& Y" y109B& () - 109B& () - $109B& () - F: TdE*s10
UB& () L4$109BE ()-AT$10%BE> )sl&éE

()-& +bCs109B& ~$YL0%& ()-910%& ()-m_10B 10B 10B#; 109B& ()- L@

1098& () - L&6$foosdila _ip0tadasss fdoad®d 3L 1009& () -

,t1109& ()-s! 10%& ()-10%F& ()-!10%& ()-zl | 109a& ()-

acdef i x~_@ 10%B10¥ed d )i-adril B (92 TPYE&Z () - ml ny10%& ()-z 10T 10T

10T: *109%& ()- |, 35678dYNCs1098 10z 10z 10zf;

$10%2 & () - 610%z & ch)i-ly) ‘a0 %%y WSl MRLRP@R (91 tL3 ! 1092 & () - 8; HQG A ?YNCs 1098l
M 109%& ()-,:!10%& ()='!10%& ()- s$nLo%é& ()-! Ynl0%b& ()-G 10%b& ()- F
RAIEYNCs 1098: ! 1090 () ! 10%& ()-s: ! 10%& ()-3:!10%¢& ()- 10%¢& ()-10%¢& ()-R
ydEYNCs 109862 10%&' () -2: ! 10%& ()-+M 10%& ()- @' ! 10%& ()-' 10%& () - S#z

L0%& () - (18~ @ LOYBLON & (), $Z10% & () 1d; 91 10% () (& () - 10% & ()- 10D

9 get object_from GO o3 -1 01
10 get object from GO o4 1 O2
11 get_object_from GO o5 -1 02
12 not_same_team ol 62
13 same_object 02 o5
14 same_object o3 o4

15 set temporal distance_period il tl1 t2
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10b 10b;
s10%& ()-8s6dE~_ @109B): 10% & ()-, #: ! 10% & ()- @10% & ()-:!10% & ()-:! 10%

& 1 109% & mh@ 109B! 3#109%bMb& () -
slgg/( g() f2: flofy% &X() S90! 10% & () -. 10% & (iﬁ&ﬂéé%aﬁ 10%& () - 109%& ()
iy

'110%& ()-,' 1 10%& ()-'!10%& ()-s$mLo%& () - #WIEnb @ 1098! ) : o 852(2) 10%
b& ()-f#10%& ()-& :!110%& ()-M 10%& () - @& 10%& ()- W/ 0123xmbCs10%B! S' 10
%g& ()- 10b : .
A9 ()-4: }L%O%é%g(sﬁhéﬁ 199® () -, 210%& () - 3?H<dEnbCs 1098! VO: | 10%&' () - v1
F. 10%& () - F L109%& () -f M 10%¢& () -$Z10%& () - f 10%& ()|
] bCs 109! L10%'& PPI_sdoss &eem °d10% & ()- G 10g 10g 10g, , >10%&' ()-M

10%g&' ()-]zI dEbCs109@! $10% & ()-s$10% & () -, S10% & ()-$10% & ()-$10% & () -
$10% & ()- | 182348xniiempoYBI@Hovcatipation period t4 t1 t2

10t | 940% & () - @$10% & ()-10% & ()-$10% & () - 5J#aBnbCs1098! 10% & ()-! 10% &

()- & 10% & (- 4&&&%%(1) dbQ%hE ©B3-'th ' 10% (& () - #+f *
dEnbCs 109! Y$: | 109% & ( —v 10%e ()-110% & ()-!10% & ()- | M 10% & () -

flé?(:%g foc(y% &f('f Fyf’ﬁ/l%ﬁﬂ@f?@ 5 3,'{%;%0&6%%%‘1350}5 54( )1 Tt Hr b * dEbCs 109 3$1

g%% f&') ( ) ! 8; &9(3 —gé%“&_ﬂld’ of _perigisdentds 1098!  10% & () - YU$L10% & ()-!9
10% & ()-$10% & ()-110% & ()- $10% & () - n$$+% % % YALB&LCs109B!
fs$109& () - nP8$10%&._EyameoendyRf( period £6t t4

23 set_ ST GL_dividing_point pl L1 f1

24 set_ST GL dividing point p2 L1 f2

25 set ST GL_dividing point p3 L2 f£3

26 Create Area Al 3 pl p2 p3

27 set ST _GL dividing point p4 L3 fl

28 set_ ST _GL dividing point p5 L3 £3

29 spatial point in p4 Al

30 spatial_point in p5 Al

31 set_ST GL_concatinate_polyline L4 L1 L2

32 fill

33 t0 t4

34 00 o1

35 LO L4

36 end
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10810%&' ()-6%$10%& ()-410%& ()-S2$109& () - ' JA998222

. 109&' ()-+1+++L, P, {, aBYNCs109®! z10% & ()-Z10% & ()- $10% & () -

y$10% & ()-L"10% & ()-! @10%t& ()--{,,-}---.dEYNCs1098!

$10% & ()-%g%@f ()-10% & ()-$10% & ()-s10% & ()- F$10% & ()- . (///

0i 0~0dEYNCS10%81'410% & () - S2$10% & () - 90, 10% & ()--10% & ()- +$10% & () -
$10% X& ()-~001111$1(11bCs109B! yL#10%& ()- @ F109%& ()- |1 1Q% ()-Z 10t. 10t

10t 8310% &1 - 8B4HEE &1 ¢) - RS 2iFPPPFIER Es IVEH VR TR POSE B5eF, $DoR ()
-y@O%& ()-yl0%& ()-y

$109& () - . IPRI8A @A EICSA0 VRIS k09K, () -SHe/B 1O, (QEou@EL0%EE ( )aurel SI00R' () - v
1 109&' ()-y10% () - 4A5s55' 6] 6666dE: / 10

106MLOYE ()eAskQ%isl ) £6 254908 hdan 1 QB0 - HOYRub LY bHE0%Es dd - 8866 77XY:
/ 1010% & ()- $10% & ()-f$10% & ()-9%$10% & ()-fF10% & ()-310% & ()-Y

107- 8888H9] QdE;
1010% & () %%&% EXAPLSR & ()-° $10% & () - F$10% & ()-110% & () -
]99:v:z:::::dYNC 10 10" 10

[0106]

[Table iO]

List of groups of auxiliary functions:

(1} Functions suitable for soccer

same_team( Player(0, Playerl )

same_team( Player, Location )

It shows whether Player0 and Playerl belong to the same
team.

One of them may represent a position such as "GOAL."

(2) Functions that generally hold apart from soccer
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10°)10% & ()-' Y10% & ()- YU$10% & () -, #$10% & ()-!"10% & ()-::::4;B;; dEYNC
10, y$10%& ()- y 109%& ()-yy$109%& ()-L10%& ()-y 109%& ()-109%& ()-;
<7<8<9<: <D<K<<~ @10 & 109%08 ()- 10%0& ()-! ~# Y' 10% O'0& ()- 10 10
10Y: 109& () - $10%& () - <<<, =<=C=}=dE~_@ ? 0CT 2003
0 ! 0,
101 : ! 109& () f109%0& ()-110962& () - | M 10/@& ( JA998222
9! 10%0&' ()-" 9! 10908 () -}====. >f >>dE~_ @
10F( M 10908 () - FEM 109%0% () - F§M 10%%: () -
| " 10908 () MEQHER: () YM-10%OE () A20Pp2e2r-2dE/—100
100f : 10908 [£) 4 Nﬁ%é ' UOR' () - %R () -Fl - '()-F
+M 10908 ()lr’@’ﬁ?ﬁ?@e@&g}f perio |[Assign the starting point of time interval tl
10Y' ! 109%& ()4 {168 o8 (}: Y10un& ()-1# 100 h"b&' ()-1" 10%R () -
100Q@aD ADAKAAE&Lframe_end_of_period Assign the ending point of time interval tl to
10Y" ! 10F( " 10944 ) - & () -ElF10okhe ()-F 1 10%& () -110%&" ()- b8 ()
- AAABB1B4B5%B6 mgerl%fg_qgtbframgp/@%'cgga_te time interval tl1 from two time points
6109%H& () - 13108 Y& + Y& s BBBCX
Y:/ 10bY109&' (9erYper®SRO{)SL  4109BS{(iyn n FROORI{ind SPEOUR (1 ta_ecmo(ry T
10bC=C_CC' D DD{Y =2 10hP3$ 109& ([f2 33 0% 13" Hp" Fod 00’ () - ! P FU 0% |() -
* F(yd_o% &' ()5, t@mr@}_@VE{(E@E[ E\ El |[EinleBy@nt f1 is inside time interval t1.
6 |temporal meet (tl,t2) tl and t2 exist in this order, and ending point
of tl and starting point of t2 are the same.
7 temporal_overlap There is a time interval overlapping time
(tl,t2) intervals tl and t2.
8 temporal_start (tl,t2) Time intervals tl and t2 have the same starting
point.
9 temporal finish (tl1,t2) Time intervals tl and t2 have the same ending
point.
10 |temporal _during (tl,t2) Time interval tl is completely included in time
interval t2.
11 |temporal_equal (tl,t2) Time intervals tl and t2 have the same starting
and ending points.
12 |temporal_before (t1,t2) Time interval tl ends earlier than the starting
point of t2. No overlapping time interval.
13 |set_temporal_overlapping |[Assign the overlapping time intervals of t2 and
_period (tl1,t2,t3) t3 to tl.
14 |set_temporal concatinati |Assign the concatenated time intervals of t2
on_period (tl,t2,t3) and t3 to tl.
15 |set_temporal distance_pe |Assign the difference between ending point of
riod (il,t2,t3) time interval t2 and starting point of t3 to
it.
16 |set_ST_GL dividing_locus [Assign to L1 the trajectory of a part
(L1,t1,L2) applicable to partial interval tl of the
lifetime interval of trajectory L2.
17 |set_ST_GL_concatinate_lo |Assign to L1 the trajectory concatenating
cus (L1,L2,L3) trajectories L2 and L3.
[Spatial]
18 |set_ST_GL_dividing_point |Assign the position of trajectory L1 at time
(pl L1,fl) point f0 to pl,.
19 |set point_ from_locus Convert a point 11 of trajectory data to
(pl,11) position data pl.
20 |set_point (pl,il,i2) Define position pl of which x, y coordinates
are 11, i2.
21 |Create_Polyline Create line Pl linking point sets made up of
(P1,i1,pl,p2,...) pl, p2, . (the number, 1il).
[Table 11]
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10bFY" f 109% & ()-Fs! 10% & ()-LFs! 10% & ()-M10% & ()-1t!10% & ()-fL10% & () -
é‘f(ém%z@%&- ()-
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L-110% & ()- @(s! 10% & ()- & &10% & () - QHoHKHHHHI dEYNC 10b JA998222
P3109%& () - P310% () - 3109%& () - Y! 109%& () - s$SMLO%E& ()-"10%& ()-1ol1J?2IkIIz[9
YNC 10b! VY- : 10%pbpb& () -sP (&10%& ()-& (&10%Z& ()-& CP 10%b& ()-!A

109 B[ B& ()~ eP310% () epddJ I3 = 10RLY 410% U&: () -¢.10% & ()<l #
(16%/6 L u&'( %(;2-)!64%20 }jféu%ﬁs&'(%‘jﬂg'i%&%%géz 1@%% ()éqoﬁéﬁg_l\ﬁlej\%%\l Yl\ﬁgca “ob!

10-u 10-u 10-uy:10% u& ()-610% u& ()-FY's! 10% u& ()-3Y&s! 10% u& ()-
& 10% u& ()"Sory Q Q QWE: /
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10( 10(f: 10% & () -
(sl(lofyé&'()-g!l(()g/(&'()-IW!lO%&'()-s$ml0%&'()-10%&'()-Y}Q~qm R} RRr S4/
10L! 1090& ()- ! 109%0% ()- M 109%% ()-: 109%0% ()-!# 109 O' Q% ()-!NO' 1094 U

& ()-

100 10%0% ()- Y6: ! 1090% () - Y3! 109%0% () - YIM 109%0% () -f/ 10%0% () -
EYNC 10L!1 319! 109% & ()-f
3" 110% & ()--F@! 109 & ()-1"110% & ()-s$YL0% & () - 10% & () - YXYYYYYYYZ{\ =
10310% u& ()-t!10% u& ()-!DHO' 10%" uq" u& ()-y!L' 10%yé& ()-y 10( 10(
10('S: 10% & ()

(10% u& ()
10-u 10-u:
-7 110% u&

LLLLLL

)_

()- 10( RNSVSSSvTTdE4/ 10L! 10l 3+GLO%O& () - 1PYR: Y"1 10908 (
“IM 10%08 () -10%08' ()-19 ! 10%0& () - STTTuswuﬂug%r@gl%{! 1 138%%%?
FOGTEVMRXXd

1O$[U086p0ga10) - " T 1 10% u&|()- “110% u& ()- !110% u& ()-[\Q\\\\[]dE: /
1£%cdéate) xraM 10% U& () {catel @9Byl&ne Ar 1hnkMigl B9 &ets mhad 19% U&' () -
) - (}-\].41]16[}1_—,]31}]]. YY: / of pl, p2, ...{the number, il).
23 |set_length_of_polyline Assign the length of the line shown by X1 to
(dl,X1) dl. X1 is P or L.
24 |set_deistance_point_and_ |Assign the Euclid's distance between positions
point (dl,pl,p2) x1l and x2 to dl. x is p or 1.
25 |set_X_distance point_and |Assign the distance on axis x between positions
_point (dl,x1,x2) x1 and x2 to dl. x is p or 1.
26 |set_Y distance_point_and [Assign the distance on axis y between positions
_point (dl,x1,x2) x1 and x2 to dl1. x is p or 1.
27 |set_distance_point_and_1 |Assign the distance between position x1 and
ine (d1,x1,P1l) line P1 to dl. x is p or 1.
28 |set_distance point_and_A {Assign the distance between position x1 and
rea (dl,x1,Al) polyline Al to dl1. x is p or 1.
29 |spatial_point_in (pl,X1) |Position pl is included in X1. X is P or A.
30 |spatial_line_in (P1,Al) .|Line Pl is completely included in polyline Al.
31 |spatial_apart (P1,P2) No overlap of two lines pl and p2.
32 |Spatial_line_touch There is a shared point between Pl and X1. X is
(P1,X1) P or A.
33 |spatial_through (P1,Al) Pl is penetrating polyline Al.
34 |spatial_overlap (Al,6A2) Two polylines Al & A2 are partly overlapping.
35 |spatial_contain (Al,A2) Al is completely included in A2,
36 |spatial_area_touch Al and A2 are touching at a point or a line.
(A1,A2)
37 [spatial_disjoint (Al,A2) (No shared part between Al and AZ.
38 |spatial_cross (P1l,P2) Two lines Pl and P2 are crossing.
[Object handling]
39 |same_object (ol,02) Two objects ol & 02 are the same objects.
40 |not_same_object (o0l,02) Two objects ol & 02 are different.
41 |get_object_ from_GO il-th element of set of object 0l is ol.
(0ol,il1,01)
42 |set_GO_from_objects Create object set 01 from ol, o02....
(01,i1,01,02,...)
43 |(get_number_from_ GO To il seeking the number of elements of object
(i1,01) set O1.
[Numerical]
44 |greater_than (x1,x2) xl > x2, x is £, 4, o.
45 jless_than (x1,x2) xl < x2, x is £, d, o.
46 |equal (x1,x2) xl = x2, x'is f, d, o.
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10m aaaa7bpbdE4/ 10:110L':!109%& ()-":!10%& () -

10%&' ()-110%& ()-'!10%& ()-& !10%& () - pbbbbb cCcdE4/

10: ! 106! 10%‘@% Y4:1109&' () -, 210%& ()-0mlO%&' ()--10%& ()-)-10%&' ()- CcFcGeHe
| c_c7dGeaf LO@1d#: 1 1090& ()- 9! 10%& ()-9! 10%& ()-!D F(109% b b& ()- 10 10
10S; 109%& ()-affffffffg @ 10Y10%0& ()-!0' 10%400& ()- 10b 10b

10b, >10%&¥ 1§ - VES; shpwh &Ll g - @Leps0s&eEsa@ygHihi seEr@ing video data
10S/ 1 10%08 () - P& 109%0&' ()-P t! 10908 () -

[0108]

Video data 401 is processed by image processing 410 and
the results are stored as data groups of 420. For
instance, region map 422 is acquired from a region cutting
process, an object trajectory ID (424) from identification
of an object, an action ID (426) from classification of
actions, camera parameter 428 from camera action restoring

process, etc.

{0109]

However, these processes are not only completely automated
processes but also the cases of formatting data with
manual support after generation and manually inputting as

data directly from video data 401.
[0110]

From these data groups of 420, Act 430, namely video

description according to the objects is obtained.
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. 103M 10%08' () - My10%08& () - !, # 1098" CB" O&! ()-!'12&9@7-@@ 10b
10bS: 109%¢& () - mmnzmmmmdE{\ = 10 M 109%& ()- 316% P eMboex () -
F10%0&' ()- 9! 10%08 () - Y10%0& () - mOnnnnoodEf{\ = JA998222

10110908 ()-S/ 109 () - & :!109%0& () -

*10%08& () -s$M 10908 () - &F": ! 109 () - 000000000~ @ 10
10968 () - MUOPARE)() - k™ 3" 10% Or O%' ()- 100 100

100 109%& () -3 ! 1092 () - MoppqqHgqdE~_@ 10" : ! 10%0&' () - &

1'()(}/8;{&)2?4) (%{Zﬂ-l@@' £2ofPAOYERE( hit i dAYO8 Rl neM! 1AV LRy SsslsdEnd® 10S;

oo AT e B ke le R LoerelRer oS
100, >109%0& ()5 MeSSVEIILAB@ 401 is obtained.

[0112]

Furthermore, by selecting video data 401, scene
description IAct 456 describing meaning given to a scene
consisting of behavior of plural objects is obtained,

which is predefined for interpreting video data 401.

[0113]

As an application of this description, to search video
data 401, a user will enter user keyword 470 to search
engine 460. Search engine 460 interprets user keyword 470
and returns a time interval of corresponding video data
401 from object description 430 and scene description 456

to display on video to the user.

[(0114]
At this time, scene description 456 returns a

corresponding time interval by processing Refplane 422 and
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g! 10%& () (ghh5QYE& () -9/ 1 10%& ()-9/" 9! 109%& () -9/, {8{i {j {k{l {{{pXB@
1109638 ()-9g/ T10%G& ()-g/ ! 1098 ()-g/"

1 10968 () 9.9l 10%G& () -a/ t 10968 () -/ L 10%GS: () - 0GE () -9l !
? !10%35&') fq%-r % MEG% %)u%éje !{{1%%/&{1(1@9@&{{?ﬁ%@%&%ﬁ%&&l‘%i&%@%& "
| 10968 () -9/ | 1093 () - g/ | 10%ER: () - g/ ! LO%! () - g/ ,

| 10%G8 () - GPERE( | PERFKEPEH 2DUCRAES - f1A0L0HQE ( PEgFFRokRIL e g/460, and

Refplane 422 and Act 430 are processed for a user-defined
scene description so that a time interval of a
user-defined scene is returned and displayed on video to

the user.

[0116]

Fig. 5 shows a screen for searching video.

[0117]
It is possible for a user to search a desired scene by
selecting a necessary item in search screen 500 and

starting search.

[0118]
In the case of a soccer video explained so far, it is
possible to perform specification of players 510,

specification of time 520, specification of location
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10968 ()10/ b A0YEE()o LIOYER, (- 11 1000 () ) ABRKIB@ 1008, () -
use the actions defined in the above-mentioned Action and
TAction. For instance, it is possible to use Actions such
as lie, sit, fall down, raise_hand, dive, hand throw,
throw_in, jump, stay, walk, run, siidiﬁg, kick or

overhead kick, or IActions such as a pass, a through pass

or a centering. Moreover, a user may also newly define a

sScene.,

[0121]
Fig. 6 shows screen 600 of a search result of a scene in

the case of specifying a through pass for an action in

Fig. 5.

[0122]
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[Advantages of the Invention]
It is possible, by adopting the above-mentioned
organization of +the present invention, to provide a

description method for effectively representing contents

of motion picture with a small data volume.

[0124]
Also, a description method effective for interpretation
based on contents of motion picture becomes possible by

adopting the organization of the present invention.

[0125]

Furthermore, it becomes possible, by adopting the
organization of the present invention, to provide a
description method of motion picture capable of

applications such as reuse of an object and summarization
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A description means for contents of motion picture, the
means comprising of:

(a) means for setting reference plane;

(b) means for describing each object on the motion picture

by position on the reference plane and predefined type of

actions; and

(c) means for describing each scene by using the means for

describing each object.

[0128]

A search means for contents of motion picture, the means
comprising of:

(a) means for setting reference plane;

(b) means for describing each object on the motion picture

by position on the reference plane and predefined type of
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(c) setting a description unit based on predefined type of
actions of each object by using changes in shape of each
object so as to assign actions of each object as each
behavioral section; and

(d) defining each scene by plural objects.

{0130]
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(c) creating description of actions by each object from

the region map, the object trajectory ID, the action ID
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and the camera parameter; and

(d)

creating description of scenes by using the

description of actions by each object.

[0132]

A

description method for motion picture, the method

comprising the steps of:

(a) determining reference plane from the motion picture;

(b)

cutting a region map, an object trajectory 1ID, an

action ID and a camera parameter from the motion picture;

(c)

creating description of actions by each object from

the region map, the object trajectory ID, the action 1ID

and the camera parameter; and

(d)

creating description of scenes by using the

description of actions by each object.

[0133]

A

description method for motion picture, the method

comprising the steps of:

(a)

cutting a region map, an object trajectory ID, an

action ID and a camera parameter from the motion picture;

(b)

creating description of actions by each object from
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the region map, the object zrajectory ID, the action ID
and the camera parameter; and
(c) creating description of scenes by using the

description of actions by each object.

[0134]

A computer readable storage medium which has recorded
management data for searching motion picture, the
management data comprising of:

(a) data of description of actions by each object defined
by position on réference plane and predefined type of
actions; and | : : |

(b) data of description of scenes defined by the data of

description of actions.

[0135]

A computer readable storage medium which has recorded a

program, the program having z computer execute the steps
of:
(a) determining reference plare which represents

information of object positions 4ircluded in the motion

picture;

(n
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(b) representing changes over time of each object on the
reference plane as a tréjectory;

(c) setting a description unit based on predefined type of
actions of each object by using changes in shape of each
object so as to assign actions of each object as each
behavioral section; and

(d) defining each scene by plural objects.

4. Brief Description of the Drawings:

Fig. 1 is a diagram showing cutting of video data on a
computer to which the present invention is applied.

Fig. 2 is a diagram sﬁowing that position information and
actions are assigned to a behavioral section of each
object to which the present invention is applied.

Fig. 3 1is a diagram showing a trajectory on reference
plane of each object to which the present invention is
applied.

Fig. 4 is a diagram showing an outline of a processing
flow of video data on a computer to which the present
invention is applied along with its main components.

Fig. 5 is a diagram showing a search screen of the present

invention.
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Fig. 6 is a diagram showing a search result of the present

invention.

[Descriptions of the Symbols]
401: Video data

410: Image processing

420: Data groups

422: Region map

424: Object trajectory ID
426: Action ID

428: Camera parameter

430: Act;description

442: Reference plane description
456: IAct description

460: Search engine

470: User keyword
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2. A search means for contents of motion picture, said means comprising of’

(a) means for setting reference plane which represents information of object positions
included in said motion picture;

b) means for describing each object on said motion picture by a trajectory which represents
changes over time of each object on said reference plane and by predefined type of actions;

(c) means for describing each scene by using said means for describing each object; and

(d) means for searching motion picture by using said means for describing each object or

said means for describing each scene.

3. A description method for motion picture, said method comprising the computer
implemented steps of:

(a) determining reference plane which represents information of object positions included in
said motion picture;

(b) representing changes over time of each object on said reference plane as a trajectory;



10% & () - SWKYn| obU410 " @O0% >!'[ & ()-@0' 10" 10" y:10% & ()- F&M 10% & () -
3&10% & ()- Y1 10% & ()- n7n|[:bW10 F3+s!10%>'[& ()- PYI10%>'[& () -
PY'10% >!'[& ()- Y109 > [& ()- P 110%>'[& ()-S I100 U[& ()- SlvU410 3
S$10%& ()-y M10% & ()- " (10%'!'& ()-10[>![10[>! [1 C% é

PF3+s! 104 > [& ()-1"|[:vU410 PY(M10% & ()- Y(M 10% & g g 10%& ()-

Pl t110% & ()-" | t!I10% & ()-  P3 s$10%$& ()-ylvU4l0 L!'109%Q n& ()-9

“$1 10%%Q n& ()- 10%Q n& ()-nl0' 10" 10" 6010% & ()- F&6Z710% & ()-16\|[:vW4l0
PF110%Q n& ()- F!110%n& ()- YM10%Q n& ()- Y10%Q n& () -

9@ 0% @N& (skttin¥Sa desOAPEdMSail bas@mo[nia/ ligﬁneaL?rgﬂ 50U I3 &f(eacth object by using
+310%n n& ()- 3(M10%Q n& ()- F&!'109%Q n& F$le°/mQ n& () -

0% N %Eﬂl%e@%bg%P% % é"% E%g)ﬁ&%ﬁg??%@o B Bfg'(eét)as each behavioral section;

P3L- M 1090Q! n& () - t FGHVKY~ot X8510

F10% >138' () - &F1004 >! [ & ()- & | F10% >! [ & () - &F10% >! [ & () - &F10% >! [ & () - &opu
XX@10 F10%=1[ & () - &F1004 >! Fﬂi 0O.- &F100/<[ SI[& ()-&F10% > [ & () - &pX<510

F1094 >!(Hk ( deGpimgogash seene ()-&F10% > [ & () - &F10% > [ & () - &WI51
0 F10% >! [ & ()- &F10% >! [ & () &Flo% > [&' ()-&F109% >! [& ()-&F10% > [& ()- &
#$) 78X X@10

F1094 >! [ & () -&F109% >! [ & () - &F109% >! [& () - &FL09% >! [ & () - 88=JKLOPQRoCVI 10

10! 10! 1)! A search method for motion picture, said method comprising the computer implemented
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(e) searching a specific scene by using said actions of each object or said scene.

5. A description method for motion picture, said method comprising the computer
implemented steps of:

(a) determining reference plane from said motion picture;

(b)  cutting a region map, an object trajectory ID, an action ID and a camera parameter from
said motion picture;

(©) creating description of actions by each object from said region map, said object trajectory
ID, said action ID and said camera parameters; and

(d) creating description of each scene by using said description of actions by each object.
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said motion picture;
() creating description of actions by each object from said region map, said object trajectory
ID, said action IDS and said camera parameter; and

(d) creating description of scenes by using said description of actions by each object.

7. A description method for motion picture, said method comprising the computer
implemented steps of:

(a) cutting a region map, an object trajectory ID, an action ID and a camera parameter from
said motion picture;

(b)  creating description of actions by each object from said region map, said object trajectory
ID, said action ID and said camera parameter; and

() creating description of scenes by using said description of actions by each object.

8. A computer readable storage medium which has recorded management data for searching
motion picture, said management data comprising of:
(a) data of description of actions by each object on said motion picture by a trajectory which

represents changes over time of each object on a reference plane and by predefined type of
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actions, said reference plane representing information of object positions included in said motion
picture; and

(b)  data of description of scenes defined by said data of description of actions.

9. A computer readable storage medium which has recorded a program, said program
having a computer execute the steps of:

(a) determining reference plane which represents information of object positions included in
said motion picture;

(b)  representing changes over time of each object on said reference plane as a trajectory;

(c) setting a description unit based on predefined type of actions of each object by using
changes in shape of each object so as to assign actions of each object as each behavioral section;
and

(d) defining each scene by plural objects.



