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(54) Title: DIGITAL VIDEO PROCESSING METHOD AND APPARATUS THEREOF
(57) Abstract

A digital video processing method and an apparatus thereof are provided. The method for processing digital images received in the
form of compressed video streams comprising the step of determining a region intensity histogram (RIH) based on information on motion
compensation of inter frames. The RIH information is obtained based on the motion compensation values of inter frames, and the RIH
information is a good indicator of motion information of a video scene. Also, since the RIH information is quite a good indictor of intensity
of the video scene, video streams having similar intensities can be effectively searched by searching for similar video scenes based on the
RIH information obtained by the digital video processing method.




The present invention relates to a digital video processing nmethod and 5
apparatus thereof, and nore particularly, to a digital video processing
met hod and apparatus for classifying video scenes based on t j
information of a given scene. Backgiound Art 10 Intensity ofbsmug%ﬂ%m
refers to the visual intensity experienced by a viewer when the viewer
sees the RIGELALCEHREOMRGCESSING METHQD ANDCAPPARAIIUSRTHEREORAt t he
scene is very inportant in view of an overall video program Thus, nethods
for searching video streans based on the intensity are required. However,
as yet, TédMaic@l Blefg N0 known nethods for searching video streans based on
the intensity nor 15 nethods for processing the sane. Disclosure of the

I nvention It The présenstinvehjies treRfest e a Ai@ERNVid ' t vife a
digital video processing 20 nethod whi c% al Igggvﬁgéésgpée@e@égr% based on
i nt endi t3PParaiuy dereof andmorsppasticularly ¢ toca digiabmideo prapessing ntethqal md de a
comput er i for enbodying the digital_ video processing

met hod. ‘T‘@%@@"ﬁ r‘ffagg‘% ?] 8¢ e°os|‘"‘e?‘?§cej‘¥dﬁ?‘g§’8rﬁge igpdnfopmatonphaisdeena di git al
vi deo pcenessi ng apparatus for enbodying the digital video processing
method. 25 It is a fourth object of the present invention to provide a
digital video analyzing nethod for conparing the intensities of video

streans [ pcess y the digital video processing nethod. It is a fifth
obj ect SERE nt invention to provide a digital video searching
met hpg for seRteqbikydr\u ¢y SEL Lhtensities of. video
streans 30 proces)ged by t?’ue J?Sﬁ%’?qéf‘ ggq%l%aggréﬂglgﬁtlﬁg %f'ﬁg%f.% W 4 s a sixth
obj ect ofievtrewhemethe niewensessithomideo speneviTieis @ &l gistrab c6helgR isBaLER 2 0 5 AUG
2003 . . o

that the scene is very important in view of an overall video program. Thus, methods

for searching video streams based on the intensity are required. However, as yet,

there are no known methods for searching video streams based on the intensity nor

15 methods for processing the same.

Disclosure of the Invention

Itis 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




apparatus for enbodying the digital video searching nethod. To achi eve the
first object of the present invention, there is provided a nethod for

processing digital inmges received in the form of conpresseﬂ 5|Oémmi)ans

conprising the step of (a) determning a region intensity hi¥s

5 based on apgaddta@for @mbd tth®Ri oS ion of inter frames. Al so, before
the step (a), there may b%mgurtﬁggﬁggégé “Pipe methads of (p-a) receiving

vi deo streans, (Ppo@rhigvouid Mgstt bigeut dﬁgqesf,{egé}ﬂsin{,émgngﬂ{&%ggl ig%q of groups
p

orithm (p-c) selecting a grou BBV ssed,

using a pre M ned al

wherein in g?{?gd??‘éﬁr%ﬁf ,q“& Higital imeges resebel] en tihel f@fp WP chmprBidar Fped based
on i nf or mat &AM td (o) ation.of inter frames. According to
anot her aspect of o;[nkgisp etggrr%{e%i nv@ﬂ??tﬁm"’t"l‘ge? Eeglan pyengityl distegrame RNy f or

processi hg kised ominformraes dreeoiive doin ehddboh f npressed video streans
including the step of (a) selecting gn in?e?{emrtéa}%ﬁ&%mthe vi deo streans,

(b) with respectispobefaee thelsten &, lhﬂremdyrb&rmmali,@u@aitﬂgsgegse fﬁ%_i o of the
nunber of %&q{gﬁ ;ﬁf Ty idgn con,gensat.i on val ues are zer Polie total
number of macr obt ocks, ?CT ’@f' PP hheidestregmis amto ai pliveie) of grodygr e | i S
a predet er misingch predtéimifedMBBEIhm (H) cking whether the processed inter
frame is the |ast one,Rgla) g%bﬁi tml(g C&éf&g?{m ae%()?%toqel%m‘sets@ﬁ, payreithimt  t he
processed itht ¥FP {Dafie RE nftthe beedtad grameis ®er@gkl Qﬁsédhﬁ] {}u%ﬂ'rmai Dhen frame
and pergcprgq@%ntcgﬁggﬁe s 5—?2) through (d), (f) if it is determined%n the
step (d) 2 at %?'88 LG [TAMES- frane is the |ast one, calculating the
rati o of the nupeesrdpde td ip the ith level to the total nunber
of inter frames in a ggl f/eﬂﬁ(?ré%'{ %%@g%%&e(%f“&éwm'%ntaerteh!é nrayided abt ai ned

in the stefetiod fes prpemeingrdiping dintigst QeceMd innfherfﬁﬁﬂioqufon@‘résg%%gﬁodi gital
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vi deo d6r edhogrmogion compensation values are zero to the total number of 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 last one, selecting the next inter
frame and performing the steps (b) through (d), (f) if it is determined in the step (d)
20 that the processed inter frame is the last one, calculating the ratio of the number of
inter frames in the ith level to the total number of inter frames in a given region, and
(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)




selected in the step (p-c). Preferably, after the step (g), there are
further included the steps of (h) 30 checking whether the selected grou

is the last one, (i) if it is determined in the step (h) thatO?ﬁ@@lggégg

group is not the |ast one, selecting 3he next group, and (j) O AUG 2
performng the steps (a) through (h) with respect to the next group

sel ect edpérfoinhiag thé 8fepk i(3). thhbish (h) RALPFRFRY 5 HeRsl: gt&@rslefemzh i gpt €f erably
Vi

a scene cut detection algorithm 5 Preferably, the eo streans are
nmovi ng pPePéPe expert group (MPEG) -7 video streams. Al so, the
predeterm ned , histograminformation is defined by a region intensity
hi st ogram (Rl ﬁbls%ﬁ%hpﬁ‘?‘aiem ?‘%é’“#ﬁf‘ eisPRElETaRIY 2 grenency delsctianene
region. aipefifhgli Ng to another aspect of the present invention, there is
provided a 10 digital video processing nmethod conprising the step of

definbng the Breferabhyttherviddo stodanskare whowag rﬁﬁtﬁx@%x@@ﬂ@@&?ﬁ(MPEO}@' ues are
zero as nption activity, with respect to inter frames. To achieve the
second oBFERFUCAME-he present invention, there is provided a conputer

readabl e nedi hayi.n c execut abl.e b copputer to 15
perform a di gHigaol’ a'e\f)lled gﬁ%t(r%g@grgggi ﬁg{%k?ﬂolg%loégﬁb?? s‘?’{n%ﬁf‘ﬁcg%é't @p’?g&ﬂ“ (a)

sel ect i nigtanity hisesgrimaREH) HOMBH iRGicHed R ifkhSE Y a giveh v\h’ieb*acén%wggsﬁ. to the
selected inter frame, calculating the ratio of the nunber of bl ocks whose

noti on conpend&eQrding, kil aresher aspeglepbtheopreseat tinteatiomutiber isgirowied abl ocks,
| level.s, where _i s a predeferm ned
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To achieve the second object of the present invention, there is provided a
computer readable medium having program codes executable by a computer to
15 perform a digital video processing method comprising the steps 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 macroblocks, (c) quantizing the ratio into i levels, where
[ is a predetermined positive number, (d) checking whether the processed inter frame
20 1s the last one, (e) if it is determined in the step (d) that the processed inter frame is
not the last one, selecting the next inter frame and performing the steps (b) through
(d), (b 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 level to the total number
of inter frames in a given region, and (g) determining the ratio obtained in the step
25 (f) as predetermined histogram information.
To achieve the third object of the present invention, there is provided a digital
video processing apparatus including grouping means 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, ratio calculating

30 means for calculating the ratio of the number of blocks whose motion compensation

values are zero to the total number of macroblocks, with respect to the selected inter




(d), (f) if it is determned in the step (d) that the processed inter frane
is the last one, calculating the ratio of the number of inter frames in
the ith level to the total nunber of inter frames in a given region, and

(g) deternining the ratio obtained in fhe step 25 (f) as predeﬂ%nj\wmﬂa
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E(r)rerf)rei sing the fggbe%'hg?f"gﬁsi‘ﬁ ating the difference between RIH and RIH2,
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' }deo streams in a given video scene, RI H inform_ation of
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s RIH , amidkoNrieam i@RZPY RIHARGEMARLS achieve the fiffh object o
Ipresent i nventi on, Ther'e | provi edbghe}gcoﬁ]étvﬁcgza SPemde Bfdniand M s5r a

desired diddiov@iange@estriscene in conpressed video streams includi E?Ot he step
of (a) receivi 19 Xc'hclieevg t yf?ﬁ%ngbjec(:tb%f reoggalscr:]r% ;[nUceenti\(/)ll'l,cj?l?er: tig ep?g\fid::d a
15 method for searching for a desired digital video scene in compressed video streams
including the step of (a) receiving video streams, (b) grouping the video streams into
a plurality of groups using a 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,
20 (e) selecting a video scene to be searched, (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.
To achieve the sixth object of the present invention, there is provided an
apparatus for searching for a desired digital video scene in compressed video streams
25 including grouping means for grouping input video streams into a plurality of groups
using a predetermined algorithm, motion compensation information retrieving means
for retrieving information on motion compensation of inter frames from a selected
grdup and outputting processed video streams including the information as the RIH
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.




a plurality of groups using a predeterm ned algorithm (c) selecting a
group to be processed, (d) determning a region intensity histogram (Rl H)
of the selected group based on information on notion conpensation of inter

frames in the selected group, 20 (e)sselecting a video scene t
searched, (f) retrieving RIH information of the selected vi dﬁf?ﬂ«l@ 2998

(9) searBhiefiQesceiptionsf tevDRvigssYi | ar RIH i nformation based on the
retrieved RIH information, in each of the processed video streans. To
achi eve the sIh§#Poygpbiectsand ageantagss ofithei present inventishwilbbécomer@ieded an

appar at ' far desired digital video scene in conpressed
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into a pditachdd diwifgs Gh @Hh: Usi ng a predeterm ned al gorithm notion
conpensation information retrieving neans for retrieving information on
mot i oh conpendit.i brisof flow aliagramnetsowingra aigiell S6HEs! proEQuiRe dEHML PUt ti ng
processead vi deo sbreams i.ncluding the information as the R?H I nformati on
of the SSFUNNEfOJPeRTSsentipventigpcaichg means for retrieving R H 30

i nformation el ; > searched and searching for regions
having sim ﬂ?%ﬁﬁaﬁwﬁg%@gﬁoﬁggp (AP VI3, gracssoing SRRRTRLEAS L GEnt 1 on. 5 O
5 Aug 2003hcBpresdnt Deeatiopt i on of the Draw ngs The above objects and

advant ages of the present invention will becone nore apparent by
describing in detail preferred enbodi nents thereof with reference to the
attaghed drawings in which: 5 FIG 1 is a flow diagram show ng a digital

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

a bl ock Bﬁbgmbwfmfcaaymga@i,e MiveRQoPr 0Ocessi ng apparatus according to the
present invention. 10 Best node for carrying out the Invention

Hereinafter, embodiments of the present invention will be described in detail
with reference to the accompanying drawings.

In the present invention, in order to classify intensity of a video scene, motion

15 information is used. Referring to FIG. 1, the digital video processing method
according to the present invention includes the step of inputting video streams,
preferably, MPEG-2 video streams, (step 100). Next, the video streams are grouped
using a scene cut detection algorithm (step 102). Then, a group of video streams to
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 I 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_ MC blocks
" Total number of macroblocks

30




Herei nafter, enbodi ments of the present invention will be described in
detail wth reference to the acconpanying draw ngs. In the present
invention, in order to classify intensity of a video scene, nmotion 15
information is used. Referring to FIG €6, the digital video pro@@%p@ 2903
met hod accqrdi.n o the present invention includes the step of i nhputtin
vi deo st r edffsrein %Yé%?alz{pglss PEgocksywllese siblioArBmpéiheen YA0)s ax@%}» the

ne cut detection al gorithm %t ep

i deo stre r d_using a,sce I a

\{IOZ)e? Then?ﬁgngr@%g%g#&éi %Qéﬁllg‘t‘\%@a%%[ framge MYidfe eespent tosa&e}fﬂﬂ\e@ﬂu{ezt ep
104). As kdBwibuton@iehSEiock€@nbse hidEoRk e vaidd ach of the video
strZaams consists of a plurality o@v?@e%m%'y%g . W?feﬁefZF@ﬂﬁéeﬁn@ as

cl assi fi edMREONAEHL,.r anes and inter franes. In the field of MPEG
technol ggy, theyintra frages are generally referred to as | fralrres, and
the intér frarreyef(gé‘;%ﬁ’é' 1$ AddRtEed ijo BNk odifvs. levety 1, Clony enbgd e’ piake of

ti f e, P S hen, the video franes  are
grglsgin? i Iegagéﬁ r?é’f t?gr]r%‘?[%ﬁngl’f rl‘a%rrl{aagg%?fﬁr %‘f casesswWhgte die ratige Rsaedessed gr oup

. . ¢
of video stheedfes, groasi stanodr dquial e18% ARH1eEs il{aﬁ:;ﬁ)’i]o, Xbe ggach P frame o

t he sel ect r of video streans is selected I'n &gequgﬂ{%é”(egt‘aépﬂoa).
Then, in sf(gtyﬁ Tgxgswaﬂﬁor%s%fé@tﬁr tl‘@ntOheq%It@ﬁﬁ%ChnH’llefsﬁ &R .50%N@nd é?e%ie?h(eR) of
t he nunber S tjon conpensation values are zero to 1 _
t ot al nunbtg?ﬁg?le c?% %’cﬁggﬁggé%‘ﬂ%&lé? 4 mpngs precsswag pheagh ;r emsé on (1) :
Nurber 10f idCompletdd. ocks 30 - Total nunber of macroblocks (1) 6 0 5 AUG 2003
wherein NO-MC bl ocks are bl ocks whose notion conpensation val ues are zero,

among macr obl ocR&teBisehacked whettive te froessecd Witkdier i€ SREGS dn@ (%t%}ﬁ ?fzgf ranes,
the distr iflﬂld{i[(gg %f b bl ocks‘ whose notion conpensation val ues ‘are zero
is defined as” B5Esh Qgﬁﬂ’%i’% Ve e“%‘*‘ﬁlé%&?!’, Heandthestars i 196 gbmnth 2¢d arnt 0 one
of five | @eefosmdd untdiZhe 1a3¢ Pl BOE ﬂx@cesg&f Then, supposing i is an integer from

1to 5, and the ratio of the number of P frames in the ith level () to the total number

15  of P frames in a region is denoted by P, P; is calculated as follows:

pe Number of P frames in |

...... 2
Total number of P frames inaregion @
to determine a region intensity histogram (RIH) as follows:
RIH = (P,, P,, Py, P, , P)...... 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 a 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




exanple, the levels |,, 12, 13, 14 and 15 refer to the cases where the
ratios R are less than 5% greater than or equal to 5% and | ess than 10%
greater than or equal to 10% and | ess than 30% greater than or equal to
30% and | ess than 50% and greater than or equal to 50% respe ts'v)ﬁm.:,B 2db
such a manner, processing of each P frame 10 is conpleted. NexV,JiV 3
checked \hatising tiechgdr olieshedia thdliddMadriet : ino | T not,
the next P frame is selected (step 114% alﬁgeqtohgﬁés?ggg%g%&&%éﬁ%ﬁg 110 are
per f or me@edit CAITigEVavesmedtiaf andhiheilikepr ocessed. Then, supposing i is an

I nteger from A the ratio.of the nunber of P frames in the ith
level (1) to fbﬁseéﬁ (l)l? éﬁl&%ﬁ%&o prpgessingomethod can bg implementsd onsa digiel ed by P; |
P, is calviiebpteesafig hsparRus. FIGIMORY: if S ANEoT ik &l aumer of P
franes in a ?egi (s)n %Z@ato det er rﬁ@ﬁé‘g&%@d‘f‘%n [ nttﬂeenrhsl#laﬁm%?%%cre&ﬂ?% RIH) as
fol | oRs: appaFtus 4¢zording to HE; pledent ilfention. Ref@} inpeFEG I Nahé agianvidenot es a

sel ected [C.{%OUD (steF?é‘}m) 20 Then, it is checked whether the sel ected
group i sPTYFESSINEAPPaFAluY 1TFluges 3 ghoupfng urigl00, & NO MEiblegkgatio ralcwetingt ed (st ep
120) andyhip t . h I I . _ln h manner, the

vi deo pr ggléggziﬁﬁgﬂggﬁggﬁﬁhg%bg&@{%gﬁﬁiagﬁ ég%t Z@%&Pﬂ?ﬂéﬁlﬁdn@ﬁ@dm%i t al

vi deo pr eesgsiung 208 hod, the RIH information is obtai ned based on the

nmoti on conpensation values of P franes. The RIH 25 information is a good

i ndi cat or of IhideRRerasion; ofithe digitabiidsp processing appaeatas, e gmupidl thit

i nf on gat hEH o ki@ d,indicator of the intensity of the vid .
The dogi o7 2RI Tl s e Rl fibifon lehBmogeiBcie ssNRI0. Codos

and codebé pgrtRENed, ARSI bi® oRARTBIIED R5A0 AT qe@_sa@cts@gnléaﬁ ferived by
a conputer programmer in the art. Al so, the programis stofed 'In conputer

r eadabl eS3UeHBdi a and is read and executed by the conmputer, thereby
nbodyi th i Qi i 0.5 AUG 2Q03
embodyl ng eTH(I: %&)E_iﬂ'{(y Ibqoe& ratio czlifgulagng unit 202 calculates the ratio of the

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

15 macroblocks, as defined in Expression (1) to output a ratio data R representing the
calculated ratio.
The quantizing unit 204 quantizes the ratio R into one of five levels 1,, 1,, 1;,
1, and I to then output level indication signals I,, 1,, I;, I, and I, which indicate the
respective levels. The respective levels I, L, I, 1, and I are for the cases where the
20  ratios R are less than 5%, greater than or equal to 5% and less than 10%, greater
than or equal to 10% and less than 30 %, greater than or equal to 30% and less than
50%, and greater than or equal to 50%, respectively. In such a manner, processing
of each P frame is completed.
If processing of the last P frame is completed, the RIH calculating unit 206
25 calculates the ratio of the number of P frames in the ith level (/) to the total number
of P frames in a region, which is denoted by P,, as represented by Expression (2) to
then output region intensity histogram (RIH) data, as represented by Expression (3).
The RIH information storage unit 208 receives the RIH information (P,, P,,
P, P, , P,) and stores the same therein. More preferably, the RIH information
30 storage unit 208 receives video stream data, interleaves the RIH information with the

video stream data and outputs RIH information interleaved video streams.




processi ng nmet hod. The nedi a i nclude nmagnetic recordi ng nedia, optical
recording nedia, carrier wave nedia, and the like. Also, the digital video
processi ng nethod can be inplenmented on a digital video processing ,
apparatus. FIG 2 is a block diagramof the digital video pr oces@iﬁuAUB 2003
appar at us accorgi rt]% té) the present invention. Referring to FIG 2, the
digital video protEIRFULAHEPEACESSEd hy thedligitah vigieo ppicagingnéthd@ Qhowiy, NO_MC

bl ock rati; c ' Lt .202. . a quantizing unit 204, an RIH

cal cul ati nlg }Emﬁii'ty%%!ﬁg csHé;wgﬁ%ﬂvidﬁ?&(}ﬂ%ﬁsf‘B% apg"lréﬂlégféo\uﬁiit‘ FIG8.2,Ithe t he

oper at i on iofensities df @id &lbitvdrd SRRl BCEHS IchYb he grouping unit 10
200 groups video streans us?ng a sceneccutélg%?é%wgﬁdgﬁ"g%%fjthm sel ects a

group to be prdewsdieg to amigitavisied snahyding uhqhd s oL@e préeht AVENdJ LT he

sel ect . i . _Th -MC bl ock ratio calculatin unit 202
cal cul ge?‘?ﬁ%"?ﬁ??@%@? %{}ﬁ: anﬁﬁ@@'ﬁﬁﬁ Bistreke RHbs &b iianakcugmmnmt i on

val ues ar @epreséntédoby BRpieadicn (@ynber of 15 mmcrobl ocks, as defined in
Expression (1) to output a ratio data R representing the calculated ratio.

The quantizing@;ﬂa@&w thres)L ti Nt o- f five levels I,,
12, 13, 14 and 15 to th‘éﬁﬁg’u’%’ﬁf IZ\?JEi n@{}?afi%”z 2?@#@#5’%2-&@ 13, 14

and 15, i 1.ndi cat respective | evels. The respective |levels I|,,
12, | 311\2‘%5%3&&59%&20 ‘?'Ség?%%a%sssﬁeasglmwe? e oRiR infesmaicr ef thedyst han 5%

greater tivideoatreefiURIA Q KA iARAMBSS of m@@eé]oﬁ?{‘%vé&ég tegr% ds }Q&?Q aﬁ&éﬁ qual to

10% and | ess than 30% greater than or equa n 50% and
greate‘r0 t RERVeHansgmdtrixo 50% respectively. In such a manner, processing

of each P fra i I . ohf, . processing of the last P frame is
conpl et ed, thﬁ%?’?@%ﬁ?ﬁn&’%ﬁi%@wd b5 theabeve-desssibeddigiad ivadeof t he

nunber of aRi{ZiaiBsethdl & hed ; 0y: k¢ otal nunber of P frames in
a region, Wn?clh“i s deno'?gaf) 69’ {Ig@}égg\ée( g’?ag}reedslgg e H&'%V%gg‘i“ﬁ?n(@f’ to then

out put redidsn siraarensity histogram (RIH) data, as represented by Expression
(3). Using the video streams processed by the digital video processing method
15 shown in FIG. 1, which is implemented on the digital video processing apparatus
shown in FIG. 2, region searching can be effectively performed by a digital video
searching method according to the present invention.
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




The RIH information storage unit 208 receives the RIH information (P,, P2,
P31 P4 , P5) and stores the sane therein. Mure preferably, the RIH
information 30 storage unit 208 receives video streamdata, inter|eaves
the RIH information with the video9stream data and out puts ROI-5|AUG Qﬂﬂ&n
I nterl eaved video streans. 8 0 5 AUG 2003 By the video streans processed by

the di gntealframaieme peroc ascsiungs foethesbs Rty quite el FudRS, Ush Rgudohe di gi t al
vi deo processing apparatus shown in FIG % “the intensi ties of two
ar bi t r FPETAMYSB PaFulATsINc3 APOFES ProBHRM ethe anelicaniafoymation ooy dlasglyt 0 a

rol ) ; - vention . the o diff
betveor IR BE el AEDBARCR] viiBS by TheRll hernialion whistuis ns
repr esesked ohymduid psrnRfionds  quite St 8HEE irldRakdk: %feﬁhygﬂteﬁsilﬁs%ﬂ Mael / — R H-

-'"(RIH, RRH-) ...... é}g). wherein, of two video strea in'a given video
scene. SR¥M4-i iy Sheravorda, e video ftieagts ofiscetes hating aimilas ifkkiitiesRlati benf or mat i on

of the nd. vi de treamis. RIH2, and Mis 10 a covariance matrix. The
Di st ancegﬁa%ﬁﬁcji,y ﬁ?ﬁge(ieﬁycﬁ?aﬁé’&gbg’rt Rianilas o\ideq) ssenes dageddiogi thsl Ril deo

anal yziipfbrimatibed 1S properly indicative of the difference in intensity
between two video streanms. Using the video streans processed by the dig |
ital video memseﬂgsmmeud@gitalsmbemmmgEﬂx&i\ocﬂaanvwaia@glié@td mpliement ed on

t he di qietcfl Vi (;eo Ero,ces,si ng apparatus shown in FIG 2, region searching
can be TB§412ppstyRYL, applicationfigldssugh as gpntant basetbvidea searddhengineset hod accor di ng

t : rror 2 : o e oo
{nettpr eCent 1 Bvent: R ided Sefe B nathd 37 aRGR R RE T 2S5wle St oars
are prgregimed Opddshmddioge segmuritel eonsti@iny LERHSIEDIOBIRPESEOMRIy N FI G 1.

In other words, it should be understood that the digital video Searching
met hod 95EWEE dIYngy COBPBISE RFPEEASRIED iTv et Adn Alsoomrapsagsamtie stored in

computer readable media and is readable and executable by the computer, thereby
embodying the digital video searching method. The media include magnetic

15 recording media, optical recording media, carrier wave media, and the like.

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.




digital video processing nethod which has been described with reference to

- FIG 1. According to the digital video searching nethod of the present

invention, the RIRH information of a selected video scene, that is, a video
region, is first obtained. 25 Next, wikth respect to the vide r
processed by the digital video processing nethod shown in Fl @E@@ZGQB
having similar RSHEPFItSARbEY accartiap o ite prosedeinvemRite the W ftffoshdli k"
intensity, ;apg, 38255089 ftﬁr based on the obtained RIIl information. Since
the RIH informatron i's GetelfURBFoBRERation valyes oh intemfyamesnitdndrthe RPval ues
of P framesnfoination iPh @B&T indidaidf| M 5 Ljon.information of tile video
scene. Also, the distribution g?%‘%@&gogﬁgé@%aﬂxgﬁo ESRperddar.isineeval ues
wi th respeie RISl pfomstion® quiesa podcindicamiRs intesigSidne IREQYRLS {or. motion
activity qk‘éréa?ns"f@kf _ Further, in a video program in particular®Pn a
sports program FHEESHEHAsintensitigs can beeffecsivekyrsparchartley searchitgefopdinfimy t he
content of videe skt bRRAtonVthd RIS .. The RIH information which is based
on notion information is nqwgt eHaltngoo l?'ﬁ&ﬁ@mcg‘rbyo‘f digiial videerpapeeysiog a vi deo
5 scene. | methodof theoprsent itventiérleo st reans of scenes having simlar
intensities can be effectively searched by searching for simlar video
scenes based on the RIH information. The above-described digital video

sear chi ng mRLAAS &ANidAGiAPP! i ed to multi- nmedia push/pull application
fiel dsgiuc as conten ed video search engines. 10 Also, the digital

vi deo &ear chi ngl'imeplescht iinventiog lcamke i 1 r rogy am . Codes and
code segmepts constituting a conput glrpﬁlplﬁwoafgﬁqﬂggﬁh eplésg‘é?qq(/appd@?‘i‘%d by a
conput er p‘f‘]ﬂéﬁ’%ﬁﬂéﬁ cppfentrRased videg\seaoch ¢rmingst ogram i s stored in  conputer
readabl e nedia and is readabl e and executable by the computer, thereby
enbodying the digital video searching nethod. The nedia include nmagnetic

15 recording nedia, optical recording nedia, carrier wave nedia, and the
li ke.




Al so, the digital video processing nethod can be enbodied on a digital
video searching apparatus (not shown). The digital video searching
apparatus according to the present invention includes a grouping unit, a

notion conpensation information retgijeving unit, and a seabclfgi M d% 20
In the operation of the digital video searching apparatus, .8 a

unit  or qups il BRithed/isdeo streams into a plurality of groups using a scene
cut det ec‘t‘%‘%ﬁﬂﬁ hm The notion conpensation information retrieving
unit extracts li nf orATRtdtied @or pi’&j‘ehs}gg m%nmnﬁggeme&ivea ol #HERorkd 3 2

vi deo

sel ected group and outputs processe streans 1 ncluding the
i nf or mat COMPEESSadnddeR sirqaptsomnTising e stapeofda) duerminmpoumrgichhiateseay chi ng

unit extr | Bhdrnf Orpati.on of .a sel ected group to be searched and
sear ches h?s g@?@éﬁ%ﬁlﬁﬁﬁ@?’ﬁg‘"&%f‘&? Oﬂlwtf%?ﬂgﬁlﬁf‘?%’r?“tfgs‘éﬁr §amese retrieved

RIH imsformati on. The aforenentioned digital video searching apparatus can

effectively search 30 the video streans of scenes having simlar

intensities by seadbhidigital videsipnddeasing nebttwd &cendiis toadsich Drvefhve tht H

i nformati On'(ﬁlq‘ﬂ%ﬁS AUG 2003  As descri bed above, according to the present
e

i nvent i of©Py T iCAMBFISINg; BF StePS Ofht ai ned based on the notion

conpensation yahygseidine V&S sdéges, and the RIH information is a good
i ndi cat or of %tron inn ormatlson of a video scene. Also, since the R H

information i ép-huigreugingothd Viddo cette@imsofintd Ni eplaialiyy adf gheipyi dagg sgene,
video 5 streans  having simlar intensities can be effectively searched by
sear difi ngredgtermingd plgorithingeo scenes based on the RIH information obt ai ned

by a digital yi acess| the present invention. Industrial
Applicabili tyYﬂlgF%h%E'gggsgzh{fwfong%hp?cgﬁsggan be applied to nulti-nedia
push/ pul | apphihesiin Bnthe kiepl(sls thaRIH @3 tieapicert pafeH détedRmeaaat&hogngi nes.

information on motion compensation of inter frames.

15 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 level 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.




2003 What is claimed is: 1. A method for processing digital
ilﬁageg 'rA\gSei Sed in the formof conpressed video streams conprising the
step of (a) determining a region intensity histogram (RH) based on
i nformation on notion conpensation of ipter franes. 2. The o@@tﬁﬂgﬁv?ﬂeg
processing nethod according to claim1, before the step (a), furtfie ]
conprising the &t eps Tt digpalayidee peoosssigg théethod 8¢doPdE 1o gﬁ‘uﬁ)g, Qﬁggg ng the
vi deo streaggii b lurality of groups using a 10 predeterti
al gorithm ?@pcl%k getﬁeegtf?% ‘a group to be processed, wherei nin the step
(a), the RIH of (p-aerezei e rsRHszé-s deternmi ned based on information on
rmtion conpensati on of Vi%\g{er ?rames.’ 15 3. A nmethod for processing digital
i mges recei ved(®-h) t8reupiog nmhef videonpresse dnii deflu ﬁ)ﬁac{fs%r%ﬁB”P” Si n\gﬁ t Ee
step of i (B% [%I ecting an inter frame fromthe video strea : ‘tSE)g Lber
respect to eﬁg grginggta rl"ﬁ?“er frame, calculating the ratio of the nu

§ I he total nunber of
of bl ocks whose 4 i rgg&a val ues are zero to t al
20 macrobl ocks; (ﬂ(rég); e;,é&gﬁ i nggt%égpé‘fcieﬁse ntoi levels, where i is a

' erelvi , ' dinter
det ermi ned pwheteivia theasiep e, ak theerdRRAK{sNGIMIEHIG] ml e PLOcESSEe
P;grre is th Ips.t ne; (e;%?f it is determined In ﬁ;e_ ¥%%8§S‘(%?}“%4?a_9 t he
processed fegetc&% ‘F‘rtg?rétepépﬁé-t 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 |ast one, calcul altl ng
the raio of the nunbes digfical RidRb Pro@RERg ifethffadcbllilEYelaik o, he tota

rding to Claim 4, after the

step (g), further comprising 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

15 () performing the steps (a) through (h) with respect to the next group selected

in the step (i).

6. The digital video processing method according to claim 4, wherein the

predetermined algorithm 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.




nunber of inter frames in a given region; and (g) determ ning e

AUG 2003 4. The digital video processing nethod according to clai
further conprising the steps of: (pi&) receiving video streans;
grouping the video streans into a plurality of groups using a 5
predet er m nedi@l gomht Gfita( Aded pRk &g MAtBd AEHBing b ik HifRPSHGe Vher €T N
in the step (a), an inter frame is selected fromTthe vidéo stream group
sel ect edPrefeterBingd dyistogran) infaanaionTise defiinridt by aviegion intepsiey histogragt hod

rati
obtained in the step (f) as predeterm ned histogram 30 infor iMd 2%0@ 5

m 3

(p-

b)

accordin l.aim4. after the step. ., further conprising the steps of:
(h) ch'ec@‘.l%@ ‘%@I{ H&‘C"E"ﬁe‘}‘%é‘}‘m‘éo"g@r gw%gi)"sdeplrjfeeqear%magg; | (: )gif it is‘p

determned in the step (h) that the selected group is not the |ast one,
sel ecting the next group; and 15 (j) perform ng the steps (a) through (h)

with $espect tb thFhedigitalyidenpreetsirgarethodadcoriing @RIdiMm)S5, whereihehedi gi t al
vi deo procsssi nge thod according to claim4. wherein the predeterm ned
al gori t hpRefsieEm stegramy Hifernating 1y definednby a2meipn imeasiey Gistedrami deo

pr ocessi uTSHAHirRGGHJi cl gl m. rein the - predeterm ned

al gorit h(iringi z%a sclene c&?hﬂg}téer%ft?ooﬁ 331‘38% f(%&sc'g‘.e T8 i gital video
processi ng net hod according to any of clains 4 25 through 7, wherein the

vi deo streans_are noving picture expert group (MPEG -7 video streans.
12. Thedigital video processing method according to claim 6, wherein the

10 predetermined histogram information is defined by a region intensity histogram

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

13. The digital video processing method according to claim 7, wherein the
predetermined histogram information is defined by a region intensity histogram

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

14.  The digital video processing method according to any of claims &
through 11, wherein the predetermined histogram information is defined by a region

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

20
15. A digital video processing method comprising the step of defining the
distribution of blocks whose motion compensation values are zero as motion activity,
with respect to inter frames.
25 16. A computer readable medium having program codes executable by a

computer to perform a digital video processing method comprising the steps 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
30 . macrobiocks; |

(¢c) quantizing the ratio into / levels, where i is a predetermined positive




9. The digital video processing nethod according to claim 3, vﬁg;ﬂ t?ﬁ
predeterm ned histograminformation is defined by a region int i OG 03

hi stogram 30 (RIH) which indicates the intensity of a given video scene
region. 0 5 AUG 2003 13 10. The digitalld4vi deo processi ng net hod according
to claim4, wherein the predeterm ned histograminformation is defined by
a region i nf’%‘ﬁ@?rtiy hi stogram (RIH) which indicates the intensity of a

gi ven vi deo scen The digital video processing mnethod

reqi.on. 1.
according to cl a?%c‘g',gém?@fi&'efﬂ%’ Pregassret igteriframt initbe grame; i nf ormation is

defined by a regienf it ¥ & titied)] I whi ch i ndicates the
intensity of a given vi 060 sl%:{%&ngﬁ?'ggl{eg@) Li’i.tmrﬁéocﬁﬁifptla‘lef {iameds potahessi ng

met hod. accl@pldingg selectisigathennéxt intee foine ddaserfh ' hi st ogr am
information is dgfined a.region int enge{ygﬁ?{sgﬁgg%ggml{}aﬁﬁ“gaﬁﬁéh
i ndi cat €3 the i nfbifdiisye cGitndhe stPRIGH that dimeproeessed intdrframkb & i gl al

vi deo procesfi egichRti Or o.claim7, wherein the predeterm ned
hi st ogram i nf or et i gﬁg&eaﬁe?iogelgggé}ngerr@] NG fFames gtk ithilevebr tantotb (Rl H)

whi ch i ndi carger ofiéntenfremss irya @fved r&di¥@nndi deo scene regi on. 14. The
digital video processing nethod according to any of clains 8 through 11,
wherein the predél g?‘ﬁ?’ﬂ’éﬂ‘gﬁhéf@mmihm mrthabiepif)ias ﬁé&i‘ei&%é&miﬁ(\}%@(&i on
intensity hh@hgg{i@,g] (RIH) which indicates the intensity of a givén video
scene region. 20 15. A digital video processing nethod conprising the step
of defiing the distribution of blocks whose notion conpensation val ues
are zero as notign activity, wth respect to inter franmes. 25 16. A
conput er readablld- medihemommegeptably medionesoriect ARln 18Y wherchPfRUL €F O

erforma digi i rocessi n t hod conprising the steps o a
gel ecting g'th{laﬁlt@ girc 8 ?§%§£P$ B?ﬁ%tf%ef%{?ggre‘&‘@trfségprm; ) P (8

(p-2) receiving video streams;
(p-b) grouping the video streams into a plurality of groups using a

15 predetermined algorithm; and

(p-¢) 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;

(1) 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.




(b) with respect to the selected inter frane, calculating the ratio of the
nunmber of bl ocks whose notion conpensation val ues are zeroG 20\/%
nunber of 30 . macrobl ocks; (c) quantizing the ratio into i ‘Ieve ere
I is a predeterm ned positive 0 5 AUG 2003 14 nunber; (d) checki ng_whet her
the processed inter frane is the Ia one; (e) if it is determned in the

ste d) that,the CSSS r nme is not the |ast one, selecting the
nex!tO |(n%er fra%re a%g erp?‘gFrrﬁeﬂ %ll @P%C‘?W)‘“&Wraﬁmgﬁckamls 1(’5th(cbl)gh|f it is

det er mi n2gl wmwt:h&h&bﬁiéo(sﬁ}:axh?%e Mbﬁdo?%d%% fajater frame is the last one,

calculating the ratio of the nunber inter f&mes in the ith level to the
total nunber of inter franes in a given region; and (g) determ ning the

rati o obtai neg,in e ste f predet erm ned hi stogram information. 10
17. The corrpu%e tgﬁﬁ‘b‘f’ ‘Rﬁéff%aﬂ?ﬁl‘é@??éilﬂn Aecarding| taiokait616 wikereimthi: he ;

di gi t&l aka h r. c ses recei ving video
st?eams pf?p Wg%ﬁﬁ%%&?he Vi %3%“3% :&gé d)gﬁt%reﬁ“bﬁ‘ E]‘g‘ﬁf’%'f)yhﬁf‘)g@%rbups usi ng

a 15 pr(@dHﬁe\rhmnmdlcategmd intemsitp0fla @Pren)vidd) fehd F[%,@n group to be processed,
and wherein in the step (a), an inter frame is se€ ected fromthe video
stream group selected in the step (p-c). 18. The conputer readable nmedi um

according to ai ter 20 the step (g), the digital video
processi ng m%jhod%m% ﬁmﬁ{eg §Sé§g PRRATAS GRMBFISINGRY  checki ng whet her the

sel ect ed gr ougrouping heahsfet gwﬂpmg(vh&eo'sftrehﬁqs hﬁnQQbF&d@le’i‘ﬁqméd@léo}}q step (h)
that, the selected group is not the | ast

1 selecting a group to be processed, and selecting and outpumng each inter frame from

the selected group in sequence;

ratio calculating means for calculating the ratio of the number of blocks
whose motion compensation values are zero to the total number of macroblocks, with
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




selecting the next group; and (j) performng the steps (a) t ﬁu}gﬁ%@mth
respect to the next group selected 25 in the step (i). 19.

readabl e medi um according to claim 17, wherein the predeterm ned al gorithm
is a scene cut detection algorithm 30 ). The conputer readabl e nmedi um
accordi ng t(?’ cc)[#ﬁ{'m 8, wherein the predetermned algorithmis a scene cut
detection at'g HACTaBoWBo2 6183 vittso 2streahh @ard ORIV u{se%bin nedi um

e video

accordi ng tigediRyvedf§ vigl Al 16 through 20, wherein t SUPBHAR are
MPEG 2 vi deo strveegrr‘ésl.ﬁéog1 Hgsaﬂfe conmput er readabl e nedi um according to claim

16, wherein the predeterm ned histograminformation is defined by a region
intensity hi sto%r,]am déRI_ H) which indicates the intensity of a given video
scene region. ‘2_ /- A db gigial V!dedemapl_rzmgemémagcaﬁ,gﬁgakl{@e g‘?@@?'@'ﬁn i Jroupi ng
means f og gﬁé)&ll@fepg\cglb 29 sk{lgams using a predetermned a g0

sel ecting a group t6 pe ph ségﬂﬁfﬁmd”@éh@cddm@dajwm&r@ywk}mgﬁg h inter

frame fromastéresateadyage il uence; ratio calcul ating neans’for
calculating the ratio of ?‘]Ele nugtr)Ee’?p%o "% ocks whose notion conpensati on

val ues are zero Dgsidwrd r)w}sger~ f cr ks, _wth respect to the
selected inter frame; 15 quafiti zi hé'%"f@?hgﬁair(i fillgT RdH gtio into i
| evel s, WhehBrdip | edet ermi ned positive nunber, and outputting |evel
i ndi cation si rgr'm%";f ‘\%ﬁi‘@‘?]e‘% ﬁfﬁa&ﬁt‘é 2 gINen Videp seariev RIH aufolrmiatian 8f (H Giren

intensity idso sgeamis RIH) REA!iftoRLE ns far .calculating the ratio of
the nunher of inter frames ir% t he E'?ﬁof@\% Cotng Vt‘%:é’ S{IGRIR) 1S and df isi nt er

frames ‘i'n 250Vaglanegm@tix.and out putting the calculation result as RIH
i nformation.
28.  The digital video analyzing method according to claim 27, further

comp‘rlsmg 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




24. The digital video processing apparatus according to cl @i \Qﬂfmal n
the predeterm ned histograminformation is defined by a regi“?nglﬂrﬁ ensity

hi stogram (R H) which indicates the intensity of a given video scene
region. 25 25. The digital video pI‘OPFSSi ng apparatus according to any of
claims 23 and 24, further conprising RIH information storage nmeans for

recei Vi N@ifdds pRldbtermiHe 1B Ay - @and storing the sanme. 30 26. The digital
vi deo proceé;sf’ng gppareatl 'Jggglmdi ng to clainms 25, wherein the RIH

i nf or mat i on smotieyEMEmsSicTAARIIHAGON FlfeyHbhaa ieVip} gl eaves 0 5 AUG
2003 16 the RIH information into the vi deogstrg%&?gégf%‘"g%gﬁ%rmaﬂﬂf’s Rl H

i nf or matAToMOUPH t CAMREAFAIPT, PF ditek tramagss fropv a selatitegi BﬂiuPVzirﬂe@utEﬁkﬁhgﬂ ng

met hod kS f calculating. 5 the difference between R H,
and Rl H gﬁ%&%oﬁg S‘t’ gﬁ%’%’%@"@;’/‘“ﬁ% é‘?%H?‘IB"(‘%m as therBIH infommatioprafstbat ed by t he
fol | dn seleBiedrgeswy;@nd Di stance(RIHL,RIH )_ (RH_RH)TM'(RH,RH,)
wherein, of two video streans in a given video scene, RIH information of
the first viSqaighsigrmeansi or Rewevingl RIH rifformatibe of @fseIeB@dS%%@ﬁT% ¥i deo stream
is Rl steaE}QHI%Mxixds ea%aria ovari.ance matrix. 28. The digital video analyzing
met hod Accordl Ny 1o ol ae AP27eieny hayaps supas REH eformasiant easediondbé er ni ni ng

t he cal getkirVePRI fihfRt@RGSH DY the difference in intensity between two video
streans. 15 29. A nethod for searching for a desired digital video scene in
conpressed video streans conprising the step of: (a) receiving video

SLT &3ms; 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

(RIH) 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.




(b) grouping the video streans into a plurality of groups usi
predeterm ned algorithm (c) selecting a group to be processmg %602003

determning a region intensity histogram (RIH of the sel ected group based
on information on notion conpensation of inter frames in the selected
group; (e) sel e%|t4i ng a video scene to be searched; 25 (f) retrieving RIH
informati on of tHe seltectigitaVivilRo BERERINAY rchi ng ‘regi ons having
simlar R I¢i nf.or jon based on tEe re'ltnlgi e é@ﬁ%&?‘?’ﬁf’@r t98ms 3h each of
the processafTS/P HisoRU informatiogatorage unpiraceitessideorsusem b @,qe,flgarvegpgesi red
digital viggn igfo?RGtibRi C ressed, vi deo streans conprising: upi ng
means for grouping ilnpﬂ!tté\g}ed‘ggé%s ey flata and uspugy REFRinfoymaifongnetipsveds, AUG
2003 17 usivigo atrparasiet er mi ned al gorithm notion conpensation information
retrieviing means for retrieving informati on on notion conpensation of

i nter frsarres froma selected group and outputting processed video streans
including the igfor i as the RIH information of the 5 selected group;
and sear chi ng ma%insn?g]r gﬁ%ﬂ’?‘f‘%&?haewwg HPbrndesited digital videscdcegle gfOUP t O
be sear chadnmskeseﬁdebf‘dtf&n{s%mgﬁgiin%ns having simlar RIHinformtion based
on the retrieved RRIH information. I0 31. A digital video processing

appar at us conpr# §rHpIngauRt dupdrogpingiinput @fded sGeRhOthiy | 1y €A using a
predeterm"l;gg\,gF Qége%{%lérhr.% qﬁel ecting a group to be pr(ail egrsailcf{oa%@u%l ecting
and outputting each i d $UHR™} rom the sel ected group in seguence; a

ratio ¢@l cul atian i / i he ratia of the nunber of bl ocks
ratlo GhotiBh borhPEnsa@difinthialsh }etrxevmg 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.




15 notion conpensation values are zero to the total nunber of nacrobl ocks,
with respect to the selected inter frane; a quantizing uniq)§p¢¥ggaggoaing
the ratio into i levels, where i is a predeterm ned positive nunber, and
out putting level indication signals which indicate the respective |evels;
and 20 a region intensity histogram (RIH) calculating unit for cal culating
the ratio of the nunber of inter franes in the ith level to the total
nunber of inter frames in a region, and outputting the calculation result
as RIRH information. 32. The digital video processing apparatus according to
claim 31, wherein 25 the predeterniaﬁS/Zistogran1infornation i s defined by
a region intensity histogram (RIH) Ych indicates the intensity of a

gi ven video scene region. 33. The_digital video processing apparatus
according to any of clainms 31 anf?i ,furtfer conprising a region
intensity histogram (Rl H) infornati on-st'ora 30 unit for receiving the

RIH information and storing the sane. 0 5 A

4. The digital video
processi ng apparatus according to clains 31, he RIH information
storage unit receives video stream data, intermreare e RIHinformation
into the video streamdata and outputs RLH inforphtion interl eaved video
streans. 5 35. An apparatus for searching for a desired di gt1@0 vi deo scene
in conpressed video streans conpri sing: " i r groupi ng input
video streans into a plurality of groups using predet erm ned al gorithm
10 a notion conpensation informatijon retrieving unit. for retneigg2
information on notion conpensatiqgn of inter frames froma sel eft group
and outputting :
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processed video streans including the information as the RIH infornmatl of
the selected group; and a searching unit for retrieving Rl 5nmjﬁaéﬁ of
a selected group to be 15 searched and searching for regio having -
simlar RIH information based on the retrieved RIH information. 0 5 AUG .
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