; €3eVFW/RRS$TXUVEVTFWJc FWO 001 47000 PCT/ KI't 00/ 00088 1 DI G TAL VI DEO
PROCESSI NG 'METHOD AND APPARATUS THERECF Technical Field The present
invention relates to a digital video processing nmethod and 5 apparat us

t hereof , aWEOH#I® particularly ) to a digital video prod FKRIGMEE hod and
apparatus for classifying video scened based on the notion information of a
gi ven scene. Background Art 10 Intensity of a video scene refers to the

vi sual i nt enDIGYIT Ak PHDEENPRACESSING MERHODIYND IARPARAT®S THEREQFe Vi deo
scene. This is an abstract concept indicating that the scene is very
inmportant in view of an overall video program Thus, nethods for searching
vi deo streaRg.HgakHie@" the intensity are required. However, as yet, there
are no known nethods for searching video streans based on the intensity nor
15 met hods for pThe @msemginvention anlates Db s igtalr vided prdvessingvmethodnand|t is a
first object of th resent invention to provide a digital video processing
20 et hod wAPDHRTY BeRE A6F mer Rl 1o a2l Hied dpfune petiod 34", cecond
obj ect of t BEpaPARSRFClabiHyR3l Vifdd dcbnel bR Be GRUBY ifbrniaiog 8Pk @ivegdi um f or
enbodying the digital video processing nethod. It is a third object of the
present inv&fon to provide a digital video processing apparatus for
enbodying the digital video processing nethod. 25 It is a fourth object of
the present invention to provide a digital video analyzing nethod for
conpari ng t BackegngumdArti es of video streans processed by the digital video
pr ocessi m&*thoﬁ}.s | £ iﬁ a.fifth object of thelpresent i nvention to provide
a digitall video JEHWHhORG IOREE"T BECTs 4 A VISR VRERSYY SEPELERECdD5Rd on t he
intensities yviwey wHewths WieG@eeSthe Mides 86dmed TR it Meatidiraidt adcepi ifkBiLatiAgOCESSI Ng
method. It is a sixth object of the present invention to provide a digital
vi deo sear chhahtheggens is verXpnoorut 7o pigwof ap gxarall vided ppgiaph ddyip.feethods di gi t al

vi deo sear ol g, wihDQsheo RETSTIULALRR @RS ENGEDE fiblilr hgE! OF t he
present invention, There 1s provided a et or processing di"gi'tal inmages
recei ved i n theneafeawrknown cetipde f esdarchidg @ideo streams based on the intensity nor

*G00001*

15 methods for processing the same.

Disclosure of the Invention
It is a first object of the present invention to provide a digital video processing

20 method which allows for video search based on intensity.

It is a second object of the present invention to provide a computer readable
medium for embodying the digital video processing method.

It is a third object of the present invention to provide a digital video
processing apparatus for embodying the digital video processing method.

25 It is a fourth object of the present invention to provide a digital video
analyzing method for comparing the intensities of video streams processed by the
digital video processing method.

It is a fifth object of the present invention to provide a digital video searching
method for searching video streams based on the intensities of video streams

30 processed by the digital video processing method.

It is a sixth object of the present invention to provide a digital video search

AR EE
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streans conprising the step of (a) determning a region intensity histogram
(RIH) 5 based on information on notion conpensation of inter franes. Al so,
before the step (a), there nay be further included the steps of (p-a)

recei vi ng walearepr eans, (p-b) grouping the video streanBCT/KRGWO08B| ural ity
of groups using a predeterm ned al gorithm (p-c) selecting a group to be
processed, wherein in the step (a), the RIH of the selected group is

det erm ned bapgaraffor BmBsIPd MO dRftallHdéehiofing RiEARAsat i on of inter frames.
According to another aspect of the present invention) there is provided a
met hod for procesdpraghigyeythedfirsi pliegisofrthe dresend inventipn thetenis proidadpr essed

vi deo strea el udi n £ep .of el.ectin nJnter f fromthe
vi deo st reamnﬁn,étlgh@) fé\?\/ipf‘%e#sglgpdééfa?t"gla'?%:‘)e%ezwgclpethe ?(m%e?# cf%s’s&fggﬁ%l ating
the ratio of strbfnsompeisingfthdberb(al Getetitifing BREdiONinEABIPEhIS@EIaON(RIH) Ues are
zero to the total numnber of macrobl ocks,  (c) quantizing the ratio into i
| evel s, wher dased;og iBfoFpatign1oBMAteR GoMPISAtAROT iRigRfE3mes( ) checki ng whet her
t he processed i nt Qfj.f 0 I hea( o fi it al rfcped in the
step (d) that thegésrobggfggeeﬁgisﬁpg?)’ﬁ?re%?sbenﬁmétrﬁ%dh}daegﬁhgﬁé& TP, ng the
next inter freseiviegddevestieamsyi(pd) ghoopmg desvideo)stredmsdoghn flubplity(of graups i t i s

determned in _the step (d 0 that the processed. inter frane, is. the |ast
one, cal cul attH§ 2PH er}%gE“in%)d %gor{tﬂrg, ﬁ’u‘f%%] CUme 2i8RuR o ?er%fﬂ‘éeés nVEHEMIR b | evel
to the total thase(a)othe RIMF the retedigiowdd i§id¥einih@DbREd o ifornfliodsh €r m ni ng
the ratio obtained in the step (f) as predeterm ned hi stogram i nformation.
Al so, thel@ gnetion compensatipnd ériesi f53mepet hod nay further include the steps of
(p 25 a) receivin i i €\ : into a
bl ural i1y of or oupStuafl 5 shaRFaspect B Me HERHEEhoR bt R YBHAEET 1 2
group to be pnohesie@roosksmpedigitil imapes wteped(ia)the form pf eompresed vidso sel ect ed

the step (g eney BOEe REPREr & hafcohah Pis HarB SRl i SPRelt g
whet her the seittereipeor tgKtewplectsd inkee flaakt caldidating the ratdo oftthd sunthet eftiocked i n t he
step (h) that the selected group. is not the |ast one, seleciing e next
group, and? (jYyhose REFPFIURASBAUPTYNVERGE 59 PIhSopd pirhes;o ﬁ"“‘f‘ﬁ%‘oa@e (a)
through (h) vubRtiA@SEBE dtioliftol NBveRE Xinelt! PIM HBAcRGhGRdi pasitiRe nShiRR, (d'?)- Al so,
the predetermned algorithmis preferably a scene cut detection algorithm

5 Pref erabl y,chetkingvhpther therpsogessed intemfsamats th lastone (exi éiris dgjeraniped(iVPEG) - 7

vi deo strea ] I r i nf or i i.s. defined by
a region i n{rzﬂﬁ%lé\%@&mhg @8??510%%%36{!&&\?\%& (?RL ﬁéltgl%cla 8§Qts 8&?1%&@%5’(?? gf a given
vi deo scene rfeameand prforming the sieps @i dirtnegh (d) 00 dftit Bidetehrainpd asthastep @yent i on)

there is ovided a 10 di.gital video processi met hod ¢ rising.the step
of defini 28 tth%t%‘?%rf’?qsffgt’&ﬁﬁg%‘f‘e Bi tﬁ% fast %‘?o?ic"??giflggﬁ ré%‘?rﬁgﬁggl‘“inhﬁq\;al ues are
zero as noti GhteAfrhidd ihYhe /M 1Vl (REORRAI nhiRbéritt flier fifad¥® i a dgﬁeexﬁegibﬁ,\@dt he

e

second object of the present invention, there is provided a
(g) determining the ratio obtained in the step (f) as predetermined histogram

information.
Also, the digital video processing method may further include the steps of (p-
25 a) receiving video streams, (p-b) grouping the video streams into a plurality of
groups using a predetermined algorithm, (p-c) selecting a group to be processed,
wherein in the step (a), an inter frame is selected from the video stream group
selected in the step (p-c).
Preferably, after the step (g), there are further included the steps of (h)
30 checking whether the selected group is the last one, (i) if it is determined in the step

(h) that the selected group is not the last one, selecting the next group, and (j)



conput er readabl e nmedi um havi ng program codes executable by a conputer to
15 performa digital video processing nethod conprising the steps of (a)
selecting an inter frame fromthe video streans, (b) with respect to the
sel ect ed | MAV470ne) cal cul ating the ratio of the nunbePCHKRGYGSEs whose
notion conpensation values are zero t®gthe total nunber of macrobl ocks, (c)
quantizing the ratio intoi levels, where i is a predeterm ned positive
nurmber, (d) petfetking thevdiisi(g)y thidugh pi)oriesrepbct ot e néxtgidup2Rleted ihehel ast one,
(e) if it is determined in the step (d) that the processed inter frame is
not the |ast®BAR; sel ecti ng the next inter franme and perform ng the steps
(b) through (d), ) thd dridel 2 ! 1 p. h processed
inter frame is tﬁggof atg% ﬂ(x)‘%dg,ie?rgac%‘j.{lédﬂtrl ng llts eru%gatblﬁ{)go§cgﬁ8&tngér%éedraﬁof i nter
frames in thigorithm.l evel to the total nunber of inter frames in a given

regi on, d (g) determning.the ratio obtagined in the ste as

b atet er e hi STGR HRTUHIaIeER SrenaRng BFat RS0 OEBEL of ¢ he
present i nvegdebQfrearhidlere is provided a digital video processing apparatus

i ncl udi ng groupi n? means for grouping video streams using a predetern ned
al gorithm sel ecls9g the ressisrmined chigogsam sitamatien iss deféned | by aaredioput put ti ng

each inter ft@ﬁﬁ; . | Jatl .cul ating 30
nmeans for ceﬁ;cu F%‘%’EQ"?@W’ o&%g&l eglﬂ%ul n%‘éS?&%? ggﬁgg%wé&v%%sc g%‘#i on
conpensat i on val Aesording taemothtoaspke df aheapresanrieentidn, nikece ebproeidsd awi t h
respect the selected inter WD 00/ 47000 PCT/ KROY 8 4 frane)

quant i B AAESHER bEGes e T uPPSInE AR HeRoo T BRI DFEHISnOf 5

pr edet er m nafocR FhbdefotiaiRfIpensafich iitich did eR¥ad B¥dn dcArhC AithQBspedignal s
which indicate the respective levels, and a region intensity histogram

(R H) cal cult@inerdramesns for calculating the ratio of the nunber of inter
frames in the ith.l t ot . L r. 4. a region,
and outputting tﬁg agg%l(l:% %tsltegoﬁldrog eg{ ?mel:lg%g‘{sﬁﬁi lﬁ{'eglﬁl%ﬁﬁ%%]g o%gfg feve the
fourth obj ecbmpiitet nendpivle seedium riaeing ipoograrh hedes execyraldy ibged camplitgi hal vi deo
anal yzi ng_met hod conprising the step of calculating th i fference between
R riand B FEFTAR GRITE SUR0 PEHS e SR O RS AP (0 SeF g Boent ed by
the fol | oW NteFxaMe SR e WiledhiEdaRRE ) (WHHrespecRidhe)selectt®irter frthé2 ) T

M (RIH , RIH2 ) wherein, of two video streans in a given video scene, R H
i nf or mat i on @kculatieg the rafio ofithremmber atbhlogks whpss metiqn GoRPERsAEAN \BHEs ATt he second

vi deo stream,i F=TaTe Y ri ; Ll . I 2V e fifth
obj ect of t kr?gh;t??{séeiﬁ%all nve‘J'r}llftO;f g‘ﬁ?m?ﬁg]%’eh??ﬁ%rt lgf\;l% éﬁeeé-aga-%@ﬁg‘feﬁségh%%r
sear chi ng f gns aprddsérminkdgiogitivahumbeddd) checking whetho niprpresestd witetdamet r eans

i ncluding,the step of (a).receiving.vjdeo rea b r.oupi.ng t he video
st reams Pht oF HEaRbese P o istdd i iR Yyl TR R SRE KPR b (o)

sel ecting a rgt Miéfast Ond)SclREGPARS skt il fraaef A PeffoAGIng tHeQEbS (b) tHtbEhsi ty

hi stogram (RIL.H) of the selected group based on informati on on notion
conpensat i orfdbiDiiit determingd in the ppR(d3 Babibe prpcgssedister Smeds the BFLABEs ng a
video scene &g fi g@@&&kbe&hmémmtfe%mév 138heFhithd i Q0413 in@rfnukBe: Se! ect ed
Vi deo scene. an ?g searching regions having simlar RIH I nfnormatl on based
on the retridnter fRAthes infaggivent reginn, and (gedetermfininghthe patocadsaead inithtestepst r eans.

To achi eég the Si xc}h ob'eggltsmofr th«%r%rgsent invention) there is provided an
apparatus§ fo sf‘é’é?c?f‘?f‘ﬁﬂl PO FR S 8’?'gital vi deo scene in conpressed
video streans 25 Tochideh the tHiid@bjecnd tiegaasntitvend 60 titrdi@ ptavilied adigilero st reans
into a plurality of groups using a predeterm ned algorithm notion
conpensat i on'idGor RIPFRASING APRAEAYY WGIUAIRS EEQUPing Beans for goypiag vidsp SHEAMS on on
noti on conp i i hf T ESed:; utting
processed vie‘%g%tag? érhg'%%%ﬁqg?lggaﬁl ng ‘;??"lcfghg%%ru ?rgtl%g’trﬁ&gsssg?%g&ﬁiﬁsngn dgr mat i on
of the sel ecaumhttiyigoesaph imterdfraea fromi the selemisgroop in stqnenee] ragio Rhlehidiing
informati,qn of a_selected group to be searched and searchi ng for regions
navi ng. SR | B SRR OF Gyt iecoaiher PEb P HTBRARO MM {ORFBAIRR | on.

WO 00/ 47000 fukk KiRYLANBARSoRI Rirhih oDREEHbIBENsOWitR Fesh&t® idMavdIRgd idbe above
obj ects and advantages of the present invention will beconme nore apparent
by describing in detail preferred enbodi nents thereof with reference to the
attached drawings in which: 5 FIG 1 is a flow diagramshow ng a digital

vi deo processing nethod according to the present invention; and FIG 2 is a

bl ock diagram of a digital video processing apparatus according to the
present invention.




10 Best node for carrying out the Invention Hereinafter) enbodi nents of the
present invention will be described in detail with reference to the
acconpanyi ng drawings. In the present invention, in order to classify
intensity &Oe49008eo scene, notion 15 information is useRCTEKRIEPBE NG to
FIG 1, the digital video processing nmgthod according to the present
invention includes the step of inputting video streams, preferably ) MPEG 2
Vi deo st reanframé S yRdntiziad) meae Xbo qhﬂﬁlz ﬂ)@ fatib SRS i Qé\@lsgrvﬂiéfkeﬁd i$sl Ng a
scene cut detection algorithm(ste Then, a group of video streans to
be pr ocessedpteéetsfml@@tpé&lﬂ(’%ll@ﬁ’%@n OUtF-\@URgﬂGMmﬂ@afmi@lg@klﬁ whigh indicatehe art of
MPEG 20 eac I i.deo franes.
Vi deo f ranesﬂ'ae(r}gs‘%{]gg\sﬁ%\g g[&?‘rlgtg %éogg;%%kﬂ*)%ﬁ laﬁ rgeﬁt:an}( rt;grt he field
of MPEG t echositbwging thehatio a[tthamimta:meﬁmmréragem&naé iﬂylelvﬂft@ﬂ)b&ﬁaltrﬂma& | franes,
and the inter fragll:;s i hcl ude P frarres and B frames. For _conveni ence' sake

of expl anat i Shinter fames inatggian.gad putppiting the c?lﬁ‘é‘h“ontrﬁ%“w pfprmatien o e
classified as | fram@gevdnse R)ufrt'hadﬁe%t of fheq;rgb“eﬁt 1%5eﬁf‘i€ﬁ Oiferet lpgroﬁz‘fdeﬁ%t ed group
of video streans consist of | frames and frames. Next, ch P franme of
the sel ected dgutdupd@f anai)am mcthechnwnpmmgeﬂeawdoﬁ alovtating theediffetenqe 106) .

Then, in ste peet to,th el.ect ed he ratio (R) of

t he nunber o ké:? ﬁ’lcgﬁs %%‘ﬁ%%?{ a"ﬁe&éﬁwe@@rés RFSNY t he t ot al
nunber of na@yn{ﬂfenmmgsxmbm ated, as expressed in Expression (1): 30 R
Nunber of NO MCblocks . '..,(1) Total nunber of _macrobl ocks WO 00/ 47000
PCT/ KROO1D)0088 6 \KDzet@a(IWfK{CRMHQQkilﬂH; uwle;)% MRYSRIHPRIKY) conpensat i on
val ues are zero, anong nacrobl ocks constituting the P frane. Wth respect
to inter franmsieid, o€ gitiéo hirsamoin oiveheided erks, Mmom&)rmﬁdm theofig@ensat i on
val ues are zero is defined ITDtIOI’latIVIt ratio, Ris
quant i zed i ntV¥le®EEAFYIS 4 eRﬁéMpgnaimno s se gd vifigo %{FFGmllSR?}#o?“Wésrrpl e, the
level s 1" 124 cdhrianée Astelx] S refer to the cases where the ratios R are | ess
than 5 %, greater than or equal to 5 %and less than 10 %, greater than
or equal to 10 % Aadachiewsthe {Him dgea,of the @aasent inypRHOBr therguapravaded @ % and

| ess than;p0 t % In such a
manner , pr%cgg%qoﬁg of grggig%% Jr}g]?r% {B?aﬁsw?dggtrsr%né?l %’mpké§&eﬁ&éo S‘%J&yms‘necked
whet her t he mwnm@sb@ls@ dfr(a)rrecen\ang Vided stshmer(8) graupdyg thd Pifleo dtfeamointo t he next
P frame is sel cted 114 t he. s%p 6thrpgrp 110 are, perforned
until the Iaé‘tp‘ﬂalf“P'é) rqu iia %QE GLernHng 8§{}%‘Hbs(f)nsﬁef &2 a‘i‘?“?m%fger from1
to 5, and therdcaised (@y‘ detémnmgmﬁgmﬂfmt&sﬁtmmfgraxﬂ (RIDB of tHe sbiemed grbhp ) tO the
total nunber 15 of P franes in a region |s denoted by P'" P; is calcul ated
as fol | ows: Dbajdepdafogpation pp mietien compensatign af infey figmes Brthgselectegroupn a regi on
~~~~~ i t fol |l ows:
fr 2 (20 PP el SI R 0 8 Bk 93Ut MBS B0 L0 00
sel ected gr ouﬁef(tect ageoktBi, alﬂ(ﬁg)'ﬁhzemhlng teglcms bavingisavilanBREH frformakien basédect ed

group is the I next up is selected (step
120) and the steeprsegfdg‘ghfgnlg h% lgre%c %frtﬁ%?r% eased ‘ﬁ&e&f TR manner, the

vi deo processing forackitve geeumobjsctmfrmé picscht ivveatuidge ﬁsopxbhﬂedimgl tal

vi deo processing nethod, the RIH informatjion is obtained based on the
motion conperRBRATAHNIOp satrbing for adesiped digital video sopng ‘QSOWPFFWWFQF(WF@S a good

i ndi cat or »of fi formation
is quite %996{1)&%11??(#&)%?0%19% Eﬁ?@ﬁ?‘%ﬁ%@% deq?gyt @Q&% (zjaeéil 2 di gi tal
vi deo pr ocessising a petttconinei aﬂgoo@m,mtmlnemwematmmpfunmtmn @mi@mgm@ns:ode

segments congtl Lutd 09 ;g GomRh o8 mAH AL oRPe £ 8o S 1832 Hathed Bim hoSeOYa 2

group and outputting processed video streams including the information as the RITH

information of the selected group, and searching means for retrieving RIH
30 information of a selected group to be searched and searching for regions having

similar RIH information based on the retrieved RIH information.



conputer programmer in the art. Also, the programis stored in conputer
readabl e 30 nedia and is read and executed by the conputer) thereby
enbodying the digital video WO 001 47000 PCTI KRO0100088 7 processing

met hod. ThWOP8MT080 i ncl ude magnetic recordi ng nedi a, opt i REVKRGEMEE i ng
media) carrier wave nedia, and the lilse. Al so, the digital video processing
nmet hod can be inplenmented on a digital video processing apparatus. FIG 2
is a bl ock Biiefibestiphor dfehaDgriviiads vi deo processing S apparatus according to
the present invention. Referring to FIG 2, the digital_video processing
appar at us i ncl ud&e a&’oﬁf‘r@uﬁ%@d&%"‘tﬂm&%ﬁ’ffﬁe RSHOnKerdior Wikhbecame Mg at i ng

uni t 202, aaxgité?é?ﬁ Bf&é@&iﬁiﬁ%f&gd%&#wr?ﬁrrgﬂ Hnﬂtﬁlkrﬁ&hsaﬁl%tggf Mﬂi&fefe@%f 1ffid an R H

i nformation orage unit e operation of the digital video
processi ng apgeheddrawings frewhicloupi ng unit 10 200 groups video streans using a

scene cut_ detect] l.gor .t hm. sel ects .a group .tq. be processed nd sel ects
and out pat s eachhg{"f f d%é‘ b?‘ﬁﬁ‘?ﬁf@ms Oé”d't‘%g g‘ggﬂp"'f“ﬁ’ Y ?ﬁasH’éer.“eqaﬂ‘Z NO MC

bl ock rati 0oagRtdityd @tthd'Presedt invétbnCaasul ates the ratio of the nunber of

bl ocks whose notion conpensation values are zero to the total nunber of 15

macr obl ocks, as H&}iZnisd bilask diagram of »digital) videy pyogepting apprrtis @cehading R

representin : 3 rati o. The quantizing unit 204 quantizes the
ratio R i ntg)%lgg’reg%lt I:‘U\?gﬁ(ﬁlcéjvel s, , 12) 13, 14 and is to then output |evel
I3

i ndication signals 1" h, 4 and |5, which indicate the respective
| evel s. The respective levels I" 12, 13, 14 and IS are for the cases where
the 20 ratios Rare less than 5 %, greater than or equal to 5 % and | ess

t han 10 % , Bg§eadde forl dadiyirelou€ tHéahvdnBod 0 % and | ess than 30 %, greater than
or equal to 30 % and iess than 50%, and greater than or equal to 50%
respectivel y. | nHewgimaftter, prahorimentp plibe preiseny inyentioactill be fiesgribed; 18 detgilp| et ed. | f
processi ng Qfat [ C ed) the RIH calculating unit 206
25 cal cul at géthtrﬁgrépgﬁs{oéﬁﬁ&?ﬁgadﬁu%ﬁbﬁgwgﬁg'P frames in the ith level (I,) to
t he total nunberInahe prefentimeantion, ia ordegtoamassifihinehsitysf d @fiod seind)yndeidn as
represenfed, Expressign (2) to th opt put .region intensity histogram

(Rl H) dQ{SS, “ﬁ@%@? ds 8 edﬁﬁ%‘“ﬁ}@p‘roeg&'oﬁ %)d.'g“i‘ﬂé'dﬁ? }qr?%{i%f}gné\ﬁhg st or age
unit 208 reaedordifg td)eheMpreben invERFn @BIUAE, the Riep &13inpltdng vided sebgnsst ores the
same therein. More preferably, the RIH information 30 storage unit 208

recei ves vi BESCaRlY JAREGA Wded siears. 4o L0M hBexy the Vided FRamsarf 8RP4MRd t he vi deo
stream dat a,gid , QknP BictieRldbd AL RIREEN 169! Thtt %Vgg&:pvéf%?&o ShEHRANE -

be processed is selected (step 104). As known to one skilled in the art of MPEG,
20 each of the video streams consists of a plurality of video frames. Video frames are
classified as intra frames and inter frames. In the field of MPEG technology, the
intra frames are generally referred to as I frames, and the inter frames include P
frames and B frames. For convenience’ sake of explanation, let B frames be P
frames, then, the video frames are classified as [ frames and P frames. In other
25 words, the selected group of video streams consist of I frames and P frames.
Next, each P frame of the selected group of video streams is selected in
sequence (step 106). Then, in step 108, with respect to the selected P frame, the
ratio (R) of the number of blocks whose motion compensation values are zero to the
total number of macroblocks is calculated, as expressed in Expression (1):

Number of NO_ MCblocks

30 =
Total number of macroblocks




WO 001 47000 PCT/ KROO/ 00088 8 By the video streans processed by the digital
vi deo processing nethod shown in FIG 1 and using the digital video
processi ng apparatus shown in FIG 2, the intensities of two arbitrary

vi deo streav@oobe conpared and anal yzed. Accordi ng t oPEI/HRYYOME vi deo
anal yzi ng net hod of the present inventign, the S difference between RI HI,
and RIH2, i.e., Distance (RIHL, RIH2) is calculated as represented by
Expression (4ynerekd WMZBbIQ)CB'aHlblockﬁivh?se)mondn@oﬁibensaﬁﬂdﬂalue)s afe dro, (RIHL,
RIH2 ) ...... (4) wherein, of two video streans in a given video scene, RIH
i nf or mat i on @mongmagioblocks,cansdiuting therk fremey HWith Resmestrip dntamframes, dhe t he
second vi deo D stance
(RIHL, RIH2) dﬂrrb%?’af’?%&’“%ﬁ At Mhdiion tomBerR AR aﬁ’ggg‘fz Leéeﬁé%-&;?yzi ng

met hod i s pr epgiohyctivigti cati ve of the difference in |ntenS| ty between two
vi deo streans. Usi ngt the vi deo st r.eans procw(%\ssed by the digital video

processi ng® met hod NEX $gdame R HS fyantized intyr e et five jeels bnbnbeld 20hlst Far di gi t al
vi deo proceS%mgp@QB@[c%ne SN PWR, dnalFée@r tgmer&agés%e&eaé?moggz ﬁ@gaspe
effectively per for'med a d2I git‘al video searching nethod according to the
present i nvenbandi, g’lhaeldihgn Dabqual d)ei)%saeérlcshlthag 10&%t, lgocaten clporadiegepl to t he

[ h ha
b1 acessed by PG AR e gishafuds SHERM RdofaP ity Giadil i bealy 17

ot her words )hdntoregealleél50%, rapetisépodn bdmta hiied ipgdck&lng\of dap BRanehi ng

met hod accordlng to the present invention enconpasses the digital video

pr ocessi né net #ORPIAEE-ch has been described with reference to FIG 1.
According to the fieg bl cieHR0 Rt ol daBecth Pthol is RS RLRSERD 1143V eNt I ON.
the RIH informati on of a selected video scene, that Is, a video region) is
first obtai ndfipot2BeNeskt P ﬁmmdqlSrSelspte@t(stlel4h@n¢|ﬂd=e&9epstlﬂ@mughrki@wsed by the
digital videq FI ns. havi SI mlar RIH
i nformation, ﬁrﬁ'&%%?lhp& pg"egﬁ%ts}gwéﬁsged ﬁfﬁ% %’Pg(%%qnszﬂmtcg%%é sear ched
for based on itthe, ahttaemndolRtﬂd num‘oe:rasfaltfmnes ibihedth leve( Riotthe u@faDnumicron i's

deterrn'ne n notion conpens n_30 values of P franes, it is
properly i ﬁdl‘%?tf?’\f’éesd‘?aﬁ?ﬁ‘?‘bﬁd??ﬂ P n‘sﬂlc?lﬁﬁge?%’%wg‘cene. Al so, the

di stribution of blocks m%ggtéﬁpﬁgwgqﬁqtl on values with respect to
/ (2

'~ Total number of P frames inaregion

to determine a region intensity histogram (RIH) as follows:
H=(@®,P, P, P,,Py)..... 3)
where the region denotes a selected group (step 116).

20 Then, it is checked whether the selected group is the last one (step 118). If
not, the next group is selected (step 120) and the steps 106 through 116 are
performed. In such a manner, the video processing for all groups is completed.

According to the digital video processing method, the RIH information is
obtained based on the motion compensation values of P frames. The RIH

25 information is a good indicator of the motion information of a video scene. Also,
RIH information is quite 2 good indicator of the intensity of the video scene.

The digital video processing method is programmable by a computer. Codes
and code segments constituting a computer program can be easily derived by a
computer programmer in the art. Also, the program is stored in computer readable

30 media and is read and executed by the computer, thereby embodying the digital video



WO 00/ 47000 PCT/ KROO/ OCh88 9 inter frames are zero) accounts for notion
activity quite well. Further, in a video program in particular, in a
sports program the notion information is very closely related to the

cont ent of WOH@/4M8¢ t i nent vi deo stream The RIH infor mat i /KROS5 based
on notion information is quite a good7 ndicator of the intensity of a video
5 scene. In other words, the video streans of scenes having simlar

i ntensi ti espmaessing netlivdc (The alediadadudeeagnéye verdiaf imediaf epticsliratdrding vi deo
scenes based ﬁ,n the RIH information, The above-described digital video

sear chi ng nBEARBICEHET wavedpstia. @8d ths 161 t i nedi a push/ pul | application fiel ds
such as content eda\y; i : G vi deo

sear chi ng net hodnlgg’ glf odéggmﬁgm&/&ggclg&ngﬁ éea(ra Bélrlglg%e%%%o gs&%iha(lj code
segment s conBled procéssing apmacama tFG. disadiatindeagranbef thedigital video proecssing a

conput er progra r in.the art. .S0, .t he oqr i tored. in.conmputer

r eadabl e “med rag%gacF%rgpgé%%lpéesgﬁldn HRtt 5%‘128:%‘&3%@ %‘c}ﬁ‘bg‘glﬁl ,V“@?ler eby
enmbodyi ng t Brocekisiglapparatiiacludaalgefipigs 200 th NOhRIOB6iaatid\icugigngagnet i ¢ 15
recording nedia, optical recording nmedia, carrier wave nedia, and the |ike.
Al'so, the dUBit2 adpERInggE 204, AndRIFeeicBAtiREINI706 and 3BiRAH iRfarmation gi t al

vi deo searclg{opa%eggg%g_t us (not shown). The digital video searching

apparatus according to the present invention includes a grouping unit, a
not i on conpensat Inothe bpdrationedfitndigitd] rvideo ipnopessinigt dppamuhs athe geovping mgituni t . 20
In the operagion of the digital video searching apparatus, the grouping
uni t groﬂ)psam§{ﬁ“p§/!’”88%8t§?aﬂ§éﬁ’§'g!arff;?f‘eé’“baﬂ?cé‘ﬂ‘?‘9308‘&"@? ]ﬁﬁgaﬁé‘?‘w ®a scene
cut detecti @8 ppb@sied! b selét®s BRE b@Puts QA PSP fromNthe IsBleétk®Brduptini evi ng
unit extracts information on notion conpensation of P frames froma

sel ected gr SeyeRtd out puts processed video 25 streans including the

| nformation as Uig. RINElfbdetie afliakle vif| 0 Gikbuli@URe rdliepger chi ng

unit extracts RIH information of a selec group to be searc and
sear ches f omumbgyiafhipckawhesg muition CempdRkdtion Niloesrae zayn thths éddalanmbérefr et r i eved

RIH info tion., The af.orementioned di.gital video ar.chin ratus can
of focti vl y Mgl RS o afeRR Espor iR e oo sl REFRgeftafifLe

i ntensities chigulateakaid. ng for simlar video scenes based on the RIH

i nformati on. WD 00/ 47000 PCT/ KROO/ 00088 10 _As descri bed above) according
to the present i RP@AYATHANE PRE2G4 quantizcs thegatio R g oBpPbiiYed'daled lon t he
moti on conpengall AnMpbiifis 18Vl ildicafior §i€1{5%511,,1§']3q 118 IRWRidih@k B eon 1S a
good i ndi cat or of motion infornation of a Vided scend. Also, since the

Rl H. i nf or matrespective layaist dhe regpestive ledéls bt br 1ol andhks aresfox the gfses Whergthgeo scene,
video 5 r i imJdar. jntensifi b f i Y, rched by
sear chi ngd f g?ﬁ"c}gi%@r é%gﬁa(?e@o%s ré%‘%‘tsﬁ‘ﬁ‘zé’%a‘ﬁ%h&’% a&?ﬁgsf gl?ag]rl\r?gjl’i%ﬁa?%bt ai ned by
a digital vithmoreyotes50% gndiizkdnwhan 80%1 freaer dae bi equavtersZoimd lessdhust r i al

Applicabilit 0 The present invention can, be lied to multi-pedia
oy ol o and PEARY Fan Qecaiiin S0 GesHEaey b 16 B THRIBER BHCES Bng  nes.

WO 00i a~000 of eddh RO RSdmpletdiat is claimed is: 1. A method for processing
digital inmages received in the formof conpressed video streans conprising
the step of (a) &Henreeassing afjthg laseBiftame in cempleted, the RID galawatizg wit 8sed on

i nf or mat Lbon I =0 i fe i fr pgital video
pr ocessi %g r%ga{aﬁlggg g‘%@%‘?‘b%&% %Bféﬁqgﬁr%fi%&gg %IF ét%t elg? (taopz)thf('%?aﬁ ng }S?étrher

conpri si ng tdi® fednepsn etegidrp whjchriedsmotedidg K/, a8 eepresened by Expressign @) upi ng t he

vi deo strea into a plurality. of gr using a 10 predetern ned

al gorithm &“@“‘%‘éf%@i“i ‘ﬂ'ﬁ“%wé\‘%g?%édb‘?oﬁé&%‘éﬁf“%@%@?ﬁsﬁ‘w‘ (She_ st ep
(a), the RIH of trijer3glipehRMiod sRitfe uhit208 FEcliveede RATGHFoRRatioR (P PRLT On on
notion conpensation of inter frames. 15 3. A nmethod for processing digital

i mages receiRsel i Bs)tdnd stayesrthefsamoripreins eMord preferahly,chenRIdonforinationg t he step
of : (a) lectin cnter frane f he, vid - ' respect
to the sé?ecstoéﬁgeglr?? gpk crcglr‘r'%s, VIeR S(t:rﬁ{rgp% t%},gxﬁ&eﬁgav?%@%ﬁ%?i@ ﬂ%agl%?rv\t‘)ﬁélﬁﬂéof bl ocks
whose not i orvidsarnpeds dhta@nd valpu RIHrirformitivntitteilbuved Oidad sweardser of 20

macr obl ocks; (c) quantizing the ratio into i Levels, where i is a
predeterm ned positive



nunber; (d) checking whether the processed inter frame is the | ast one; (e)
if it is determned in the step (d) that the processed inter frane is not
the 25 |l ast one, selecting the next inter frame and perform ng the steps
(b) througlw@ap47000f) if it is determned in the step (d) PEREROKAGE88pr ocessed
inter franme is the last one) calculatigg the ratio of the nunber of inter
frames in the ith level to the total nunber of inter franes in a given

region; and () Oy e GidBs §ifkaind procedstdbyahé @iging dided plob&sifif ABthOd Shown
predet erm ned hi stogram 30 information. WD 00l 47000 PCT/ KROOI 00088 12 4.
The digital ¥ & Iptndcusing the digiiehvided PESFBINg PPy as shawmin KIG: 2, ghe

COMPY | S1 19 ferShiBPSt B e vidSoHekhO b e B BEL ST (ar 0) 0roupl ng. the

video streans Into a ura of groups using a 5 pre erm ned al gorithm
(p-c) selecting aAcpodling tox digitgd viree sisapizingvnethed of tha ptdsent sShveptiqna}je an i nt er

frame is selected fromth i deo ream.gr ou e in the step (p-c).
10 5. ThesSdi g’?‘fﬂéﬁﬂ%f’%i&S%ggie i fg'zntsf h U 4eE 'ha&gg'tsl‘?ﬁ‘i‘ﬂfaﬁ‘fd%f‘fter t he
step (9), furdphREmsPBPEKSERDtdE steps of : (h) checking whether the
selected group is the last one; (i) if it is determned in the step (h)

that the sel ect ed [k pincd (RIDL RTAE ) LaRIFOARIFB Sl agti RIEE hRIMEXL. @r oup; and
15 (j) performng the ste(E)Rs (la) fyﬁgoﬁghb?h) V\:i"?h res(pect' to 2t)f(1e (ﬂext group

sel ected in erefit 8Ptvid VidePsiredin€ irflh GivERbia¥é seRe, RIACGRBShAHn B ROgks@ccor di ng
to claim4, wherein the predetermned algorithmis a scene cut detection

al gorithm 2®ideo styam ig REHT + RIH ynferaention of the s¢cnpd midehssreamde BHHI ang Mds cl ai m 5)
wherein t r ] algorithmis a scene cut detection algorithm 8.
The di gi tgf 5i° egita%{reor&):gggi ng met hod according to any of clans 4 25 through
7, wherein the viteoDstanea @ Har RIHypeAlowpi@l byt the abevepdesdribgd digjral( WisG) - 7 vi deo

t . 9. The digital. vid . [ .hod di t | ai m 3,
o N e L e LR L
intensity hi sidegk@enm30 (R H) which indicates the intensity of a given video

scene region. WO 00/ 4700Q PCT/ KROO/ 00088 13 10. The digital video

processi ng met hodUSIBE dhediifey tesams Rrosesped R dicedigital yidep prosatsieingtbed hi st ogr am
i nf ormat i [ i#18d 10X hhl i S LL £S5 eV Al b |

i ndi cat es@hgﬁa\ﬂﬁgn@ﬁ y’ ofh a lgl%@ﬁmvllﬂdegﬁg%élﬁ%ldfeglg%ﬁ&k%g?%p%et&%i gital

vi deo pr ocesshavn imdilfod, ragoorsdimbging carcbaéffacByelmparfamed by e digitebader mi ned

hi stogram i nf{or (ALY Q0nbd aQ6ldilh8 Y prsenfRiv@flioh Nt ensi ty hi stogram

The digital video searching method according to the present invention is based

on the assumption that the video streams are processed by the digital video

20 processing method shown in FIG. 1. In other words, it should be understood that the

digital video searching method according to the present invention encompasses the

digital video processing method which has been described with reference to FIG. 1.

According to the digital video searching method of the present invention, the

RIH information of a selected video scene, that is, a video region, is first obtained.

25 Next, with respect to the video streams processed by the digital video

processing method shown in FIG. 1, regions having similar RIH information, that

is, video scenes having similar intensity, are searched for based on the obtained RIH
information.

Since the RIH information is determined based on motion compensation

30 values of P frames, it is properly indicative of motion information of the video scene.

Also, the distribution of blocks whose motion compensation values with respect to



(RIH) which indicates the intensity of a given video scene region. 12. The
digital video processing method according to claim®6, wherein the 10
predeterm ned histograminformation is defined by a region intensity

hi st ogr am MRIW{H70hi ch i ndi cates the intensity of a gi venPGIKRYW/08BENe
region. 13. The digital video process®$ng nmethod according to claim?7,
wherein the predeterm ned histograminformation is defined by a region

i ntensity hntst dgmesnare ZefoRhddpunth farhmotivdi avaviys quiteewelnt Busher yinaf videogi ven vi deo
scene region. 14. The digital video rocEssi n m;,t hod accordi.ng, to any of
Claims 5t HEGRIAR: HPArgHAT ol PRES BROSERSR-he FRUER FIQITBHPE M e PRI i on 1 s
defined Dy r@late@db &2 cofebTithe/pedlirhP Gidadstedaht) THOREDinkIeHaGA RRichie 1 ntensity
of a given video scene region. 20 15. A digital video processing nethod
conpri si ng hamed en metiont inflermatipmés quie algeadr indigatonaf e intenytysofenvide? not i on

Frames. 35 et AHEReFlPics 8y MRSl br Sk i bl BERAE bel &, oo o

by a conputeffectively8édrcHeth iy ehagohimg fotl sigdlaprvidedssieng bied1ed wORIH si ng t he
steps of: (a) selecting an inter franme fromthe video streans; (b) with
respect to PEM&MDacted inter frane, calculating the ratio of the nunber of
bl ocks whose TDihRRnGRMRGHHRS fa AldRarthifiy 42184 o bd\bpligt @ImdiTber of 30
macr obl ocks; (c) quantizing the ratio into I |evels, gre I 1S a

pr edet er mi nigedippeshipulieppliopidofitlds 90D a3 gomentibaserd] VIREDIstCROORDBOSS ( d)

checki ng,whet her I ssed inter fr Ls the |a ne; (e) if it is
determ ggd int HAélg(gﬁlég d%(cf}?l Ylﬁ‘:‘ft S "f§r %l%g‘g% &P ﬁoﬁ{aW%ieaﬁéaicg&'%%fr t he | ast
one, sel ectprogratoheCotex hnd dvide seghiedtieoAstitutiiy £ eoniputed ptdigarh t&Pse dabi)y t hr ough
(d); 5 (f) if, it is determned in the step (de3 that the processed inter
frame is th&VESPY GnEOMRUET RIPSIAMAKT ik dhs akti oAlP: IRPTAtAMCE e M er franes

i the 1th difRler kuabE nitladhd MIEREIIOknd SleBiafi BT dofhpliefl &Ry e0i on: and

(g) determining the ratio obtained in the step (f) as predetermned

hi st ogr am i embadyiag e digigl VideoTearchingpmedods edbiamediaringindm masnetiadi ng t o
clai m 165 WaEEAid rhddfh, Spal AloorthlBedif GETE Wide WRUROd HEIRET compr i ses:

Also, the digital video processing method can be embodied on a digital video

searching apparatus (not shown). The digital video searching apparatus according
to the present invention includes a grouping unit, a motion compensation information
retrieving unit, and a searching unit.

20 In the operation of the digital video searching apparatus, the grouping unit
groups input video streams into a plurality of groups using a scene cut detection
algorithm.

The motion compensation information retrieving unit extracts information on
motion compensation of P frames from a selected group and outputs processed video

25 streams including the information as the RIH information of the selected group.

The searching unit extracts RIH information of a selected group to be
searched and searches for regions having similar RIH information based on the
retrieved RIH information.

The aforementioned digital video searching apparatus can effectively search

30 the video streams of scenes having similar intensities by searching for similar video

scenes based on the RIH information.



(p-a) receiving video streans; (p-b) grouping the video streans into a.
plurality of groups using a 15 predeterm ned algorithm and (p-c) selecting
a group to be processed, and wherein in the step (a), an inter frame is

sel ect ed f maodidremovi deo stream group selected in the stepcl/RR®M)000888. The
conmput er readabl e nedi um according to g aim16, wherein after 20 the step
(g9), the digital video processing method further conprises the steps of:
(h) checki ng Vmetzk'@&es&r‘i\ﬁd%@é@%c%@rdﬂf qymelp%esmweaﬁan ARGUHGhforhftidnt 1S
determined in the step (h) that the selected group i's not the |ast one,

sel ecti ng t his obtaned dasedn therypho(ign) cqmenmtlml mejueshef inteefram¢sapnd thedigh (h) with

respect to th rou Iect 25 i.n.the. st .19, e.conmput er

r eadabl e nedi"ﬁ%nﬁé &gﬁg“ ctioal m (1%" ‘W??é au Osﬁe dﬁ%éﬁ&?‘e%hggeal gorithm
is a scene cihk RIHtifgfhhAtbndS geitel 4 fuod isdicaldt. ofTﬁi&xsﬁ?Bﬂﬂl&Qideb@@da,bdxﬁoﬁedl um
accordi ng to claim18) wherein the predetermned algorithmis _ a _scene cut
det ect i onJal $Eame Aaying sippiprdntensitize gambs eeativringearelrd 23 S?icm"ﬂf@f%‘ﬂ Mut er

readabl e nmed| r tyr t he vi deo
St reans are (DESGH Gedal B RN iRpfiagiiheis oy gl Hilep PREESHE

accor di ng t omethad of the preskrérimientiethe 5 predet er m ned hlstogran1|nfornation IS
defined by a region intensity histogram (RIH which indicates the intensity
of a given video scene region. 23. A digital video processing apparatus
conpri sing: pHdeuhNgppiessitiyf or groupi ng vi deo streans using a predeterm ned
algorithm 10 selecting a group to be processed, and sel ecting and
outputting each i FiecPresenkinyention fan e apRlfeddp dppligmmsdis push/guly aemlicasionr at i o

cal cul ating HBE@Osuchas ¢ Iﬁg&ggwﬂgoggﬁd{gﬁh@ of the nunber of blocks whose
nmoti on conpensation values are zero to the total number of macrobl ocks,

with respect to the selected inter franme; 15 quantizing nmeans for
quantizing the ratio into i levels) where i is a predeterm ned positive
nunber, and outputting |level indication signals which indicate the
respective levels; and region intensity histogram (R H) cal cul ati ng nmeans
for calculating the ratio of the nunber of inter franmes in the ith level to
the total nunber of inter franes in 20 a region, and outputting the
calculation result as RIH information. 24. The digital video processing
apparatus according to claim 23, wherein the predeterm ned histogram
information is defined by a region intensity histogram




(RIH) which indicates the intensity of a given video scene region. 25 25.
The digital video processing apparatus according to any of clains 23 and
24) further conprising RIH information storage neans for receiving the RIH
i nformati owaaed7®dori ng the sane. 30 26. The digital vi dROI/EREN06ESSI NQ
apparatus according to clains 25, whergin the RIH informati on storage neans
receives video streamdata, interleaves WO 00147d00 PCT/ 1 CROO/ 00088 16

t he Rl H i nf owp&tid gRiniedti9 t he vi deo stream data and outputs RIH information
interleaved video streams. 27, A digital video analyzing nethod conprising
the step of cal cdtati Agmsthod doyipracessingcdigialt images rceivedy iy Rl fpm ¢fhi ch i s

denoted by ) . | r . ! 1

Expr essi on: IElio)l ﬁ{ggcg ‘((l:@ol(j!gle ?—rim %ﬂ"ﬂ}gr@g)tﬁe'i&?%?ﬂ?fﬁ%%ﬁn?g a kﬁ‘i{ﬁw iELHQt,y Rl H~ )
wher ei n, of HistogremdBIH shaseborsinformatign vremotiordemnpeaewion oRintdrifrafres.nat i on of
the first_video streamis RIH, R Hinformation of the second video stream
is RIHZ, 3nd Mis 10 a covariance matrix. 28. The di gital video analyzing
met hod accordi ngato CiTaé Bighdl vided PrdtREsinORBhoSAR8kdigao Slafi 1 defsle iy M ni ng
the calculated difference by the difference in intensity between two video
streans. 15 P (a)) fershen samprsing dgstens oy far a desired digital video scene in
conpressed vi deo 3! 5: i S| .the step of: (a) receiving video
streans; (b) grod%%%ge%gﬁg%%égﬁg réams into a plurality of groups using a
30 pr edet er m ned (pdby Qroviging tlje:)vli]ditm stfa‘ahﬁgi(na) Ei)rpmghlityr)] olﬁegrlpﬁpscegﬁg?d; (d%) .
etermnipng a region.intensity histogram (Rl of the sel ected group base
on infor tiﬁfﬁécb‘%'%fiia&?r pensation of inter frames in the selected
group; (e) sel ectphyselecrihgle@reupan e bfocBRegear ched; 25 (f) retrieving R H
informati on of the sel ected video scene; and (g) searching regions having

simlar RIH inforthreinin haser (rthe REH pbtheiseleatad grpup is determingd kased ¢m each of
t he processqqfo\ﬁingmo%tﬁ]g%ﬂpco @nsafitn QPB%'}%HEs.for searching for a desired
digital video scene iIn conpressed video streams conprising: grouping
means for grouping input video streans into a plurality of groups WO
00/ 47000 1%7

3. A method for processing digital images received in the form of
compressed video streams comprising the step of:

(a) selecting an inter frame from the video streams;

(b) with respect to the selected inter frame, calculating the ratio of the number
of blocks whose motion compensation values are zero to the total number of
20 macroblocks;

(c) quantizing the ratio into i levels, where i is a predetermined positive
number;
(d) checking whether the processed inter frame is the last one;
(e) if it is determined in the step (d) that the processed inter frame is not the
25 last one, selecting the next inter frame and performing the steps (b) through (d);

(f) if it is determined in the step (d) that the processed inter frame is the last
one, calculating the ratio of the number of inter frames in the ith Jevel to the total
number of inter frames in a given region; and

(g) determining the ratio obtained in the step (f) as predetermined histogram

30 information.



using a predeterm ned al gorithm PCT/KROO/ 00088 notion conpensati on
information retrieving neans for retrieving information on notion
conpensation of inter franes froma selected group and outputting processed
vi deo streawsosdmmeboudi ng the information as the RIH infor rerikmao/ebsst he 5

sel ected group; and searching neans fop,retrieving RIH information of a

sel ected group to be searched and searching for regions having simlar R H
information based4on tg figif ¥R Bdssing hREHMA0dind Qo thim A, flirdet al Vi deo
processing apparatus conprising: a grouping unit for grouping video streans
usi ng a predepmprisipgthesteppoi:t hm selecting a group to be processed, and

sel ecti ng and out puf.t.i .each | r frame fromthe selected group in
sequence; a rati OPPG%PIIJSQ é?%ﬁlgc%%?c?mfsbr calculating the ratio of the nutnber
of bl ocks whose 1%-Bpigtaupingothiecnidas i stidarialintdsa Pleraligr of goupheisingt &1 nunber
of macrobl ocks, with respect to the selected inter frame;, a quantizing unit
for quanti¥i rrgedecamingd plgosithny | | evel s, where i is a predeternined positive
nunber, and out puf.i ‘gﬁéej indi j jsgnal s whi ch i ndicate the
respective | evel s;kl; g)rr%le% a %ﬂggggﬁeé%@gbﬁ%dfy hi st ogram (R H) cal cul ating
unit for cal cul at whgreinha theatepda)oén inkes franmeisselecttd fromeire Videarstrean grotie it h

| evel to thestlota+nt§gber of, inter frames in a region) and outputting the
cal cul ati on r&§Uft ™ ﬁF’f—i(R'??fornati on. 32. The digital video processing
apparatus according to claim31, wherein 25 the predeterm ned hi stogram
informatiogn is defined by a region intensity histo ramc&a?n whi ch

i ndi cat es®he i nt dnsi t hofisital gideeProsesning mebad aqcapding o cipin 4rgfterdhey; ¢ g

vi deo processskégqgﬁmeagb}ﬁpwgisgggs {© any of clainms 31 and 32, further
conprising a regron intensity histogram (RIH) information storage 30 unit
for receiving the (Rickedkingowvhnasher she sgtedted ioouprigythe hast grare. WO 00/ 47000

PCTI KROO/ 00088 18 . .The di.gif.al. vide rQcessi apparat us .according to
clainms 31, wherei l@o’ﬁﬂﬁtels E?t Hﬁ‘%‘%‘? nﬂé % nﬁg?%tﬁgegéeefeﬁ%lgtgr r é%?ovglg 1a\1/s:f S0 stream
dat a, interl| eakeingtthend grdupf adnati on into the video stream data and
outputs RLH infornatign interleaved video streans. 5 35. An apparatus for
searchingfor a dﬁ?‘?@‘ﬂ“ﬁ‘f ?ﬁ?ps\;g)cjé'(?ugb@‘hg“‘; FFSE"(Shtﬁrﬂées'?é‘cﬁre‘fnggc@&r eans
conprising: an@eosdpi@g unit for grouping input video streans into a
plurality of groups using a predeterm ned algorithm 10 a notion
conpensation information retrieving unit for retrieving information on

noti on conpensati gn of o N4: 89D utting
processed vi deo s'(taf eangh%gilhlljg{dng tﬁéesgi?%trh%ﬁg%?gﬁnd%%stg% ?ﬁ?ﬂ?f%gn&ti on of
t he sel ect ed pyedetauminad dlgorithm is a scene cut detection algorithm.

20

7. The digital video processing method according to claim 5, wherein the

predetermined algorithm is a scene cut detection algorithm.

8. The digital video processing method according to any of claims 4
25 through 7, wherein the video streams are moving picture expert group (MPEG)-7

video streams.

9. The digital video processing method according to claim 3, wherein the
predetermined histogram information is defined by a region intensity histogram

30 (RIH) which indicates the intensity of a given video scene region.
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(b) with respect to the selected inter frame, calculating the ratio of the number

of blocks whose motion compensation values are zero to the total number of
30 macroblocks;

(c) quantizing the ratio into i levels, where i is a predetermined positive
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information.

10
17.  The computer readable medium according to claim 16, wherein the
digital video processing method further comprises:
(p-a) receiving video streams;
(p-b) grouping the video streams into a plurality of groups using a
15 predetermined algorithm; and
(p-c) selecting a group to be processed, and wherein in the step (a), an inter

frame is selected from the video stream group selected in the step (p-c).

18.  The computer readable medium according to claim 16, wherein after
20 the step (g), the digital video processing method further comprises the steps of:
(h) checking whether the selected group is the last one;
(i) if it is determined in the step (h) that the selected group is not the last one,
selecting the next group; and
(§) performing the steps (a) through (h) with respect to the next group selected
25 in the step (i).

19.  The computer readable medium according to claim 17, wherein the

predetermined algorithm is a scene cut detection algorithm.

30 20.  The computer readable medium according to claim 18, wherein the

predetermined algorithm is a scene cut detection algorithm.
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respect to the selected inter frame;

15 quantizing means for quantizing the ratio into i levels, where i is a
predetermined positive number, and outputting level indication signals which indicate
the respective levels; and

region intensity histogram (RIH) calculating means for calculating the ratio
of the number of inter frames in the ith level to the total number of inter frames in

20 aregion, and outputting the calculation result as RIH information.

24,  Thedigital video processing apparatus according to claim 23, wherein
the predetermined histogram information is defined by a region intensity histogram
(RIH) which indicates the intensity of a given video scene region.

25

25.  The digital video processing apparatus according to any of claims 23

and 24, further comprising RIH information storage means for receiving the RIH

information and storing the same.

30 26.  The digital video processing apparatus according to claims 25,

wherein the RIH information storage means receives video stream data, interleaves
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5 the difference between RIH, and RIH,, which is denoted by Distance (RIH,, RIH,),

as represented by the following Expression:
Distance(RIH,,RIH, )= (RIH -~ RIH,)" M"'(RIH,,RIH,)

wherein, of two video streams in a given video scene, RIH information of the first
video stream is RTH,, RIH information of the second video stream is R/H,, and M is

10 a covariance matrix.

28.  The digital video analyzing method according to claim 27, further
comprising the step of determining the calculated difference by the difference in
intensity between two video streams.

15

29. A method for searching for a desired digital video scene in compressed
video streams comprising the step of:

(a) receiving video streams;

(b) grouping the video streams into a plurality of groups using a

20 predetermined algorithm,;

(c) selecting a group to be processed;

(d) determining a region intensity histogram (RIH) of the selected group based
on information on motion compensation of inter frames in the selected group;

(e) selecting a video scene to be searched;

25 (f) retrieving RIH information of the selected video scene; and
(g) searching regions having similar RIH information based on the retrieved

RIH information, in each of the processed video streams.

30. An apparatus for searching for a desired digital video scene in
30 compressed video streams comprising:

grouping means for grouping input video streams into a plurality of groups
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10 31. A digital video processing apparatus comprising:

a grouping unit for grouping video streams using a predetermined algorithm,
selecting a group to be processed, and selecting and outputting each inter frame from
the selected group in sequence;

a ratio calculating unit for calculating the ratio of the number of blocks whose

15 motion compensation values are zero to the total number of macroblocks, with
respect to the selected inter frame;

a quantizing unit for quantizing the ratio into i levels, where i is a
predetermined positive number, and outputting level indication signals which indicate
the respective levels; and

20 a region intensity histogram (RIH) calculating unit for calculating the ratio of
the number of inter frames in the ith level to the total number of inter frames in a

region, and outputting the calculation result as RIH information.

32.  Thedigital video processing apparatus according to claim 31, wherein
25 the predetermined histogram information is defined by a region intensity histogram

(RTH) which indicates the intensity of a given video scene region.

33.  The digital video processing apparatus according to any of claims 31
and 32, further comprising a region intensity histogram (RIH) information storage

30 unit for receiving the RIH information and storing the same.
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10 a motion compensation information retrieving unit for retrieving information
on motion compensation of inter frames from a selected group and outputting
processed video streams including the information as the RIH information of the
selected group; and
a searching unit for retrieving RIH information of a selected group to be
15 searched and searching for regions having similar RIH information based on the

retrieved RIH information.



