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Stuwhwonpnulwunywu  Jwunpbpp  Vwuwlbup  fi, 2. fz o0 fio - DUy
hwiwwwwwupuwt  hwonpnwlwu  Yunpbph  udwunpywu  dbdnugyniuubinp

Uowuwytup 1,25 H9 30w M k4l Wu nbwpnud, tipp Hiis <te npwntin i=12,., k-1,
huy sy k41 >te, wyw k-pn Yunpp hwunhuwtund £ Yupny wiugdwt uwhdwtwhu

Yunp: Ujunbin t; twhiwwbu punpqwsd sbdwihu wndbpu k:

Ptpdwd Gu wwwnybpubiph bdwunipjwu swihwuhoubph Ybpindnyggniup b npwug
ubplywjwgynn hhduwlwu wywhwugubipp:

Uunthbil  hpduwdnpdws £ hwwndwdwynpdwt  fuunpnud wywwnybipubiph
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* Asatryan D., Egiazarian K. Quality Assessment Measure Based on Image Structural Properties//Proc. of the International
Workshop on Local and Non-Local Approximation in Image Processing.- Finland, Helsinki.-2009.- P. 70-73.
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| —_———
Stubmenpn [ E B EBEOCOCCOCOC N ENENEND @D OO
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 lstIun:p
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Uwnbuwfununygguu  db9  wnwowpyytiy &u  bpynt unp  dwpbdwnhlulwu
dnnbifutin, npnup eny| G wwjhu npngb) oidwiht wpdtipubipp udwuntejwu PSNR L W2
dbpnnubiph hwdwp:

PSNR-h nbwpnid ginpwy bdh hwodwplydwu hwdwp wnwownyyb) £ hbnlyw
dninbignuip. Gpp PSNR > 30 dB-hg, www dwpnnt nbunnuiwu hwdwlwpgp sh
wnwppbipnd Bpynt hwdbdwnynn uyupubpp: Uwlwju hwpg b wnwowunid, ph PSNR-
h h"us wpdbpubiph nbwpnd hwdbdwwnynn wwwnybpubph dbg wju npluk tdwunyeniu
sh hwyjnuwpbpnul: Wu hwpgh htwpwynp wwwwufuwuubiphg punpbup wju, npu
wnwyb) hwdwhniug £ US<h puyuwpdwt htin: huswybu hwjinuh |, US<-p wwwnlybiphg
puwind £ npwunWd  wwpniwwlynn - pndwunwywiht,  junnigywdpwht
hudnpdwghwu: Nwwh, Geb htinlbup updwd npnypeht, wtwp £ ybpp wmipdwsd hwpght
wwwnwufuwubnt hwdwp Ywug wnubup Gpynt hpduwlwu hpwyphbwyubph Ypw, bpp
wwwlbpubph tdwunyniu sh puuynud®

1. Muupybpubph  Yuwnmgdwépp bwwbu puppbp £ U nbwpnd PSNR-h
dtdnipyniup Ywpnn b punhny dnnbuw "0" wpdtiphtu: Opphuwy, Geb nibup tpynt
phuwpwgyws wwwnytip, npnughg deyp dinwh hwwnwpdu k£ Wn nbwpnud PSNR =
0: “hwwpybup dbYy wy oppuwly: Llwp 3-nd pbpdwd Gu Gpynt wwppbp
nbpunnipwiht - wwwybpubp, npnug  Junnigwdpwiht - udwunigyniup  gnpbiph
pwgwlwjnd £: Wu nbwpnud PSNR = 7.71 dB:

LY. 3 Stpunnipwiht ywwnybipubip, npnug Yunnigwdpwjhtu udwunipniup
pwgwlwjnu £

2. Munpybipmd pwgwluynid £ nplk wnnigdwdp: Npwbu ophuwy, LY. 4-nuwd
ptpqwd Gu dh pwuh wwwybpubp, npnup unwgyt) Bu dnnGwynpdwu Bnwuwyny
dhlunyt uywunwing unpdw) pwofudwu hwdwp, bpp o =40:

1) ) 3)
LY. 4. Mwwlybpubp, npnug Yunnigwdpp pwgwlwynd k:



Uju ophuwyubiph hwdwp uwnwgytiy Gu PSNR-h  hbwnlyw| wnpdbpubipp
(Uryntuwyy 1)'

Urynwiwy 1. PSNR-h wpdtipdtipp LY. 4-nwd pbipdwd wwwnybipubiph hwdwn:
Ul (1) -> (2) Uy (1) - (3) . (2) - (3)
PSNR (db) 13.04 13.05 13.03

THhwnwnpytup Jhtwlwgpwlywu dnnb), npp hhdudwsd £ wju Gupwnpnigjwu Ypw, np
hwpuwu  Yunpbipp  pwnugwé &u  thhpubijutiphg, npnug  huwnbuuhynipjwut
wpdbpubpp wwunwhwlwunpbu Gu pwotudwé:

TYhuowpyynn  dpbwlwgpuwlywu  dnnbp wnwydbp hunwybgubine hwdwp
YGupwnpbup, np wn pwotunwip unpdwy b, wyupupt' X ~N(m;,o;) j=12:

bpbip uhguwh Ywunup hwdwdwju Yniubuwup'

P30, <|x-m| <30, |=0997: )
Nwwnp PSNR dbdnyeyniup hwodwpyynud b hbnlyw) Yepw'

A? 1
PSNR=10l0g,, —>  MSE? =L ) 2
%o MSE? , MSE MN %%‘,[Il(m,n) LmmfF @)

tnwppbipnigjwu nhpnypu k:
Muwpgnpjwt  hwdwp  bupwnpbup, np o, =oc,=c, M =m, M,N >>1:
Ctnbwpwn (3) pwtwdalth Ube nknunptiny A = 60, MSE? ~ 26 | unwlwup
N 3607
PSNR=10log—; =10lo
J 20° g 207

bebt oquybup "Gpynt uhgdwjh”  Ywunuhg, Ywwwpbind Jbpp  pbpué
gnpdnnnipjniuutipp, Yunwuwup PSNR = 9.05 :

Ppwlwuwgyws pwqdwphy thnpdwpynuwiubpnd, npnup ubipyuwjwgyby Gu [1-4]
ghunwlwu hnnwdubipnud, gniguwnpdt t, np sbdwiht wpdbiph wyu dtdnieniuutipp
dhwugqwdwju hwdwhntuy Gu gnpduwywunwd unwgywsd wnpryniupubiphu:

~125dB: (4)

huy ybpwpbpnd £ Wzéwthwnhzhn, www pwqiwehy thnpdwpynwiubipp gnyg
Gu wdb), np t. wpdbipp Wzdhémrajtuu hwdwp wwwnwuynd £ 0.6-hg 0.8-h
uwhdwuubpnu!' wiudwd nbuwhweonpnulwunyeiwu pnwunwynipniupg:
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LYwp 5-nud b 6-nud ubpyuwjugywd Gu PSNR L w? swihwuhoubiph ypw hhdugwd
wnbuwhwonpnwlwunieyntuubinh hwunjwdwynpdwu ophuw\utin, npnup
hpwywuwgyti| Gu hwynuph TRECVID yhntin ginbdwpwuhg ytipngyws udnh Ypw:

PSNR

TN e
: [ G|
e

2 7 12 17 22 271 3 37 4 47 52 57 € 6 72 77 8 87 9@ 97 102 107 112 117 122

LY. 5. Cwndwdwynpdwt wprynitupubinp PSNR-h Yhpwndwdp

Muwnybpubpnud tpqwd wdpnnowlwu opowutbpp gnyg Gu wwhu hpwlwu
wugnwiubipp, Unfupwgnyu  opowuubipp  Ybnd wugnuwiubpu  Gu, hul  uwhwowy
opowulbipp wugnuwiubp Gu, npnup gqnpwy 2tdh htin hwidbdwndwu dwdwuwy sku
hwjnuwpbnyb:

12

‘VV“WPMMWW“WﬁﬁANWWWHFV“YV

o
16 11 1 21 2 31 3 41 46 51 S 61 6 71 76 Bl 8 91 66 101 106 111 116 121

LY. 6. Cwwnjwdwynpdw wpryntupubipp w? swithwuhoh Yhpwndwdp

huswbu Gpunw £ PSNR-h nbwpnwd h hwjn Gu GYGp Yend b shwjnuwpbpdwd
wugnuubp, wju nbwpnd, Gpp W-h Yphpwndwdp  wugnwubpp hunwly Bu b
wdpnnonyht hwynuwpbipduwé:

Cwpdwpbigynn  2tdh  hwdwp, gpwlwunyejuu  dbe  hwjnuph  dbennubiph
ubpywjwgnuwihg,  hwdbdwwnwlywu  Jbpinodnieyniuhg hbwn,  wnwownyyty &
hwpdwpbigynn 26dh npnadwu dbenn, npp Ynyhtu Yhpwnyby £ PSNR b W2 udwunigjwu
swihwuhoubph hwdwn:
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PSNR-h nbwpnwd wnwowplyytiy £ oguwagnpdt) htinlyw| hwpwpbpnyeniup

2

A
MSE?

wyn ddnipjwu thnfuwpbu: t; obdp hwodwplyb) b hbnlyw) pwuwaéh dhongny’

t,=x-1IS, ()

npnbn 1 =24wd 1 =3, huy ;—n njjw) nbuwhwndwdh  hwdwwwnwuluwu
X, Xgpeems Xy » 1 =01, N dwqUhwininubiph hwonpnwlwunipjwt Jhohu wndtipu k, S -p
dhoht pwnwynwwyht okinnidu k:

W2 hwdwp  hwpdwpbgynn  o6dh  npnpdwt bywwnwyny  oguwgnpdyly k
yhtwhwgpwywu dnnbip, npp hhdudwé £ hwonpnwywu Yunpbiph  udwunigjwt
dbdnipjniuutiph  hwonpnuwywunipjuu  Ypw: Spwnhbunwiht nwownh dwquhwnnh
unpdw| pwotudwt hwdwp wnwownyyby b ogunwgnpdty "bpynt uhgdwh” Ywunup'

P—25 < X <x+25}~0.95, (6)
brb W2 hwlwwwwnwufuwt wpdbpp pwdwpwpnud £ hbnlyw| wuhwywuwpnyejuup'
W2 <x-2S, 7)

www punniunwd Gup, np wbinh £ niubkiglp wugnid N+1 —pn. Yunph pw:

PSNR. dB

25 \, _
fs g ea— S

Frames

1 4 7 10 13 16 19 22 25 28 31 34 37 40 43 46 49 52 55 58 &1 o4

LY. 7. Cwpdwntigynn 2tidh dhongny wugnuiubiph hwjinuwpbpdwu
wpryntupubipp PSNR hwdwp

LY. 7-nd b LY. 8-nu pbpjwsd Gu nbuwhwenpnwlwunygywu Ywnpbph dhole
hwlwwwuwuuwuwpwp PSNR L W? udwunyejwu gnpdwygubph thnthnfunigjwu
gpwdhyubipp’ dnig gnyund, U pwg gnyuh gpwdhyny pbipdws £ hwpdwpbgynn
bnwuwyny otdwiht wpdtiph npnadwu gpwbhyp' hhdujws (7) pwuwésh Yypw:
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1
0.8
0.6
0.4
0.2
0
1 4 7T 10 13 16 19 22 25 28 31 34 37 40 43 46 49 52 55 58 61 64

Frames

LY.8. <wpdwpbgynn 2tdh dhongny wugnuiubinh hwjnuwpbipdwu wpryniupubipp
W2 hwdwp

huswbu wmbuunwd Gup stdwiht wpdbiph gpwbhyp uwhniu Yepwny wugund £ W2
dtdnipjwu gpwdbhyh Gplywjupny b Yunpniy wugdwu nbwpnid tdwunygjwu swihwuhoh
wnpdbipp Yupny ujugnid b hwdwwwwnwufuwt Yeinnw sbdwihu wpdbphg:

Gppnpn qunijup  Udhpyws b nbuwhwwnywdubpnu  punyewgphs  Yunnpbiph
puwnpnuejwl fuunhpubphu:

Funfubwmlp

Stumhmonprym- i
[ —

ugpkpp

Ciwnpjud
pumpuignhy

Npninfwh hodwp
hunfwpnun phmpwghn

LY. 9. Punipwagphs Ywnptph punpnigjwu wignphpdh gpudhlulwt wpnwwwnlytpnuip:

Lluwp 9-nud wwnlbipduws £ punygwgphs Yunph pnpnigjwt pupwgwlwngh
ghwbhywlwu  wprnwwwwnlbpnwp, pun nph nbuwhwonpnwywuniyejwu
jntpwpwuginip mbuwhwwnywdhg punpynd £ wnudwqu Gy puniypwagphs Yunp, npp
wnwybjwgnyuu hwyhpé b hwdwwwpthwy duny wpunwgnind £ ndjup hwndwsdh
pnjwunwynipjniup:

Punipwaphs Ywnph hwjnuwpbpdwt hwdwp wnwowpyyl) £ wignphed, nph
wnwybinyegniup - wyp  dbennubph Wwwdwdp  Yuwywund o bpwunwd,  np
wnbuwwwwytph pnjwunwynieniup  puntpwgpynd £ dhwiu Gpynt wwpwdbunph
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dhongny, npnup L, hpbug hbGpphu, wpntu huly  hwoquplyjws Gu  hunwd
wnbuwhwonprwlwunyejwu hwnjwdwynpdwl pupwgwlwngh dwdwuwl:

Punipwqphs Yunph hwyntwptipdwt fuunhpp hwuqbgyt) £ Gupwnpynn Yunph
wwpwdbwnpbph npnadwup, npwtu wdjw hwndwsdnwd Ybjpnyh pwofudwu b U ¢
wwpwdbwnpbph dhoht pwpwuwlwu wpdbipubp: fuunph udwu ndnwip bwwbu
pwndpwgunwd £ punypwagphs  Ywnph thunpdwt gnpdplpwgh wpwgwgnpdniegniup,
pwuh np sh wwhwuonw hwdbdwwnynn Junpbph udwunypjuwt wy dbpnnubphtu
punpny dtdwéwyw| hwoqwplubn: Uwlwiu ulwwbup, np wjn nbuwhwnduwdnd
Ywpnn & gipubp nplk Yunp, nph b U ¢ wwpwdbnptpp hwdpuyund Bu dhohtwgyws b
U ¢ wpdtipubiph htinn: Wu nbwpnud npwtiu punyewagnhs Yunp punpynud £ wiu unpp,
nph b U ¢ wwpwdbnpbpp wnwyb) dnin Gu Gupwnpynn Yunpp hwdwwwunwufuwu
wwpwdbinptphtu EYYyhrywu hinwynpnigywu hdwuwnny:

Frame 2 3 4 80 81 83 84

number

1
Cc

1 \
0.8 - aa
0.6 .
0.4

0.2

0
0 10 20 30

LY. 10. Punipwgnhs unph hwynuwpbpdwu gnigunpnud

Lywp 10-nd gnigunpjwd b puniypwagphs Yunph npnpdwt ufubidwu  ybplnwd
upywd nbuwhwwndwsdh hwdwp: Gpwdbhyph ypwih Yewnbpp hwdwwwwnwujuwunid Gu
nyju| mbuwhwwnygwdnid jnipwpwgnip Yunph b b ¢ wwpwdbnpbpht:

Npwbu ophuwy ptiptiup ytpnhhaju inbuwhwonpnwywuniyejwu
hwwnjwdwynpdwt  wnjjwiubpny  punyewgphs  Ywnph  npnudwt  wprynwupubipp:
Unynwiwy 2-nwd pbipdwsd Gu b b ¢ wwpwdbwptiph dhoht wpdtipubipp jnipwpwuginip
wbuwhwwndwsdh  hwdwp, huswybu twb  ubplwjwgywd Gu W2 wju  dbdwgnyu
wnpdbipubipp, npnup unwgyb Gu dhohtu wpdbtipubiph W wndjw) nmbuwhwwdwsdh pninp
Yunpbph  hwdwwwwnwufuwt  wwpwdbnptph  hwdwplydwu b hwdbdwinnyejuu
wprynwupnud: buy Ybpohtu untuwynid ubpyuywgywsd Gu wju Yunpbiph hwdwpubpp,

npnup puwnpyby Gu npubiu puniewgphs Yunntip:
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Unyntuwy 2. Punpwgnhs Yunnpbipp, npnup punpytip 5u npuybu wnwybijuagnyu
udwu jnipwpwugnip mbuwhwwnydwsdh Ywnpbiphu:

Stuwhwwndwsh - - 2 Punipwanhs Ywnph
b C Winax

hwdwpp hwdwpp
1 23.44 0.7044 0.997 42
2 14.53 0.5223 0.999 101
3 28.25 0.5405 0.938 163
4 45.20 0.7435 0.991 219
5 118.77 0.9011 0.997 234

Uunthbiwnl,, Gppnpn gfunud, dbp wdyuiubpnyd’ wnwoht wuqwd, npydbp &
hwwnjwdwynpdwt  wpryntupnid  unwgywsd nbuwhwwndwdubph pnwunwynipjwu
thnthnfunigywu  ophtwswihnigniuttph  punipwgpdwu  pYwihu  dbpnnh  dowldwu
fuunhp: Ldwu fuunph nhnwpydwu hwdwp hhdp Bu Swnwjt dh 2wpp nmwpwpunye
nbuwuynebiph hwwnjwdwynpdwu wpryniupubiph gpwhluwywu ubpyuwywgndubipp
wju  wbupny, huswbu gngwnpdws £ LYI-nd: Wuwnbn Yunnigwd |
nbuwhwindwsdh Yunpbipht hwdwwwwwufuwunn (b, ¢) wwpwdbnpbph gpdwu
nhwgpwdp:  Wu  wwpniwwynd £ npngwyh  jpwgnighs  hudnpdwghw  wnyjuy
wbuwhwwndwsdh  Yunpbph  Yunnigywdph  thnhnfunipjut  ophtwswihnigyniuubph
dwuhu: Ophtuwy, Geb Ywnnigwdpp sh thnihnfuynd Ywd swwn phs £ thnthnfuynud,
nhwgpwdh Ybwbpp nwuwdnpjwd Gu  Yndwwlwn  wphpnypnud:  “Ywnnigwdph
thnthnfunigyniup - hwugligund £ (b, ¢)  wwpwdbwpbph  hwdwwwunwufuwu
thnthnfunigyniuubiph, nwwh  Yhwnbph nwuwynpnigyniup Ywpnn £ wpunwhwjnb)
npnawlh ophtwswthnie)niu:

LY. 1. Nthgpbupnu ybpindniejutu wpnyniuputipp wwuhy nbuwhwwndwsh
hwdwp (R=0.224, F=2.53)

(b, ¢) hwppniejwu Ypw Ytnbiph nwuwynpnigjuw nbunnulwu ybpindniegniup
gnyg £ wdb, np wnwyb] hwpdwp dwebdwwhulwu dnnbip, npny Ywpbh
15



nwnwiuwuhpb) npwug wbnupwsgfunwp, nkgptiuhnu Ybpindnigyniut £: Mwpgniejwt
hwdwp npwtu b U ¢ wwpwdbtinpbph dholt unnfuwuwnhly Yupudwsdnyeyniu Gupwnpybi
£ qdwjhu nkgpbuhnu Jbpinwdnigyniup, npunbin ntigptiuhwih gnpdwygh ng Upwuwywih
wnpdtipp Gupwnpnu £ wbuwhwwnjwdh dbe Ywnpbph ng bwlwu pnjwunwyuwiht
thnthnfunigyniuutip: 6y hwlwnwyp, nbgpbuhwih Upwuwlwih wpdbpp  Yuowuwyh
Yuwnpbiph wnwyb) hunbuuhy thnthnfunipniuttip ndju) mbuwhwnywsh ubipunid:

Lhwpubp 11-nd b 12-nid wwwnybpywd Bu  nbgpbuhwiht - Ybpinidnigyw
thnpédwpwpwywt  wpryniupubpp . hwdwwwwnwufuwtwpwp  wwuhynpbt L
wywhynptu thnhnfuynn nbuwpwuubp wwpniiwynn nwbuwhwwndwdubph hwdwn:
Unwyb) wpwnwhwynhs (hubint hwdwp ubpyujwgdb) b uwb hwaqupyjwsd gqéwjhu
ntigntiuhnt Yufugwdnieywt gpwphyp, htgwbiu twl hwaquplyt) b Ynpbjwghwih R
gnpdwlhgp U dhobiph hwpwptipneyniup:

Unwgywsd wpryniupubipp nhunwpyytp Gu npuybu wbuwhwwndwsdh odwunwly
punipwgphsubp, U wnwowpldhs £ npwup  Yppwnbp npwybu hwdwpnud
wnbuwhwonpnwlwunigyniuubiph hubnpdwwnpy Ybipndnipjut dwdwuwl:

-10
030 035 040 045 050 055 060 065 070 075

LY. 12. Mtigpbiuhnu Ybpnidnipjw wpryniupubipp wlwnhy nbiuwhwwndwséh
hwdwp (R=0.991, F=4559)

Pwqdwphy wbuwhwonpnwlwunyeinitubph  Ybpndnygjwu  wprynitupubipp
hwuwnwwnb| Gu, np b U ¢ Wwpwdbwpbph thnfjuwnwpéd Yuiujwsdnieniup juwdwd
E whuwhwwnywénwd Ywnpbiph thnthnfudwt hunbuuhynigyjw Yud wwuhynigjwu
htiin W pnnp wju nbwpbpnd, npnbn wgw] nbuwhwwndwdnd  wnbuwnpwup
hphduwywunwd Ypluynud £, ud bwlwu thnthnfunipniuttiph sh Gupwnyynid, www
ntigpbuhwih gnpdwyhgp thunw £ thnpp, huy wju nbwpnud, tpp nbuwhwnywdnid
uwhntu, pwjg twlwu thnthnfunieniuttp Gu gpwugynud, www wiu punniund &
ukd wpdtipubin:

16



Uwnbuwfununiejwu hhduwYwu wpyniupubpp

1.

Unwowpyylp £ wbuwhwonpnuwywunygjuu  nhuwdhy  Jbppndniguu L
hwndwdwynpdwt  depenn’ hpdudws  Junpbpnd  wwwlybph  gpwnhbunwhtu
nwowh' npybu wwuwlybph Yunnigwdpwiht  hwwnynygyniuubipp  punipwgpnn
Ybypniywt dnnbith Jpw [1, 2]:

Uowlyyt| £ wmbuwhwwndwsdh punipwaphs Ywnph punpnygjut b hunbipuwynpdwt
wpwauwgnpd  wignphpd, npp wnbuwhwwnywsdh jnipwpwugnip Yunph  hwdwp
ogunwgnnpénuwd £ hwwnjwdwynpdwt pupwgpnud unwgywd punwdbup bpyne
wwpwdbwnpbph wpdtpubpp [5]:

. Uwlyyby E nbuwhwwnywdh pnjwunwynipjwu thnthnfuniejwt

ophuwswihnipniuubiph  punpwgpdwt  pYwiht  dbenn, npp hhdudwsé |
hwuinywdubph hwdwp unwgywsd Ybjpnyywt wywpwdbwptiph wpdtipubph gpdwu
nwawh nbgptivhwihtu Yepindnipiwu Yypw: Uu huwpwynpnigyntu £ vwhu pwihu
wpunwhwjnnipjwdp quwhwwnty) wnbuwhwwnywsdh pnjwunwlynigjwu
thnthnfunigjwt wynhyniejwu wuwnhtwun [3, 4]:

Uowyyt| t Spwgpwjht hwdwlwpg, npp ubpwnnd £ dh gwpp Spwgpwjhu
dnnnuutp,  dwutwynpuwbu  dbpnyh . wwpwdbnpbpp quwhwwndw,
wnbuwhwonpnulywunyjwu  hwwnjwdwynpdwu, hunbpuwynpdwt b unwgywd
wprynwupubiph hhdwt Yypw ndywiubiph htup duwdnptine hwdwp [6, 7]:
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3axapsa Maryx Kapenoswra

Paspa60TKa JITOPHTMOB M IpOrpaMM A1 AHHAMHYECKOTO aHaJln3a U CETMEHTallH

BHICONIOCJIEA0BAaTEIEHOCTH

PE3IOME

Kaxzprit roz TesexaHal bl M KOMIIAHUU 3aHUMAIONIECA KUHOWHIYCTPHEN IIPOM3BOIAT
OTrpOMHOE KOJIMYEeCTBO BHJeo3almuceil. B mociesHue TroAbl MHOIYJIAPHOCTh IU(PPOBBIX
BUZIeOKaMep, HaJaH4Me MHOrOQYHKIMOHAJBHBIX BHJEOKaMep Ha COTOBBIX TenedoHax, a
TaK)Ke HaIWYMe TaKux IpunoxeHuit kak YouTube, Google Video u pasuble BuzeoCaifTsl,
JIAIOT BO3MOXKHOCTh CKA4aTh BH/IEO33IIMCH B HEOTPAHMYEHHOM KoiaudecTse. KommbioTepsr, a
TaK)Ke IIOMCKOBBIE CHCTEMBI M CHUCTEMBI 00paGOTOK BHIEOIOC/IeNOBATEIbHOCTEH TOJIKHBI
JaTh BO3MOXKHOCTH YeJIOBEKYy WCKaTh M HAHTH HeoOXoguMyio HHGOPMALMIO Cpesu
OrpOMHEeHIIero KOJHMYeCTBa BU/Ie0MaTePHUaIOB aBTOMaTHYeCKHM 00Pa3oM.

DBnarogaps CKOpOCTH [HeWCTBUA U IIOCTOSHHOMY YBEJIMUeHHIO oOObeMa IIaMATH
KOMITBIOTEDHOM TEXHUKH, NOJOOHbBIe IOMCKU CTAHOBATCA BCe 0OOJiee pPeaTUCTHYHBIMU U
a¢bdexTuBHBIMU. BMecTe ¢ TeM IOSBIIAIOTCSA HOBBIE ITPOGIEMbI, KACAIOUHeCs JTUHAMUIECKON
06pabOTKM BHUAEOIOCIEeOBATENPHOCTH, BKJIIOYAsA BOIIPOCHI CETMEHTALUU, HHAEKCAIUU U
CoZlepKaTeapHOro aHaau3a. Kak IoKasbIBaeT aHAIM3 HAyYHOH JIUTEPaTypHl, STH IIOJXOIEI B
OCHOBHOM HCIIOJB3YIOT KJIACCHYeCKUe MeTOASI 00paGOTKU KaZpoB, KOTOPEIE IS pelleHUs
HEKOTOPBIX BOXHBIX 3a7iau MeHee spdextunHbl. C Apyroil cTopoHsl, B chepe oGpaboTku
nU3006paXeHU B MOC/IEAHUE TOABI IIPEAJIOXKEHBI HOBbIE IOAXOABI, IIPUMEHEHUA KOTOPBIX, C
TOYKH 3pEHHsI aBTOMATU4YeCKOH O0OpabOTKM BHIEOINOCIeOBaTeNbHOCTeH 6ojee TMOKU U
abdexrusHbl. K ToMy e, 3TM IOAXOZBI ONMPAIOTCA Ha MCIOAB30BaHUE CTPYKTYPHBIX M
Cofiep)KaTeqbHBIX CBOMCTB M300paKEHUH, a IIOMydeHHbIe pe3yJbTaTsl Oojiee OCO3HAaBaeMBI
3putenbHOi cucteMoit denoBeka (3CH). BslmeymoMaHyTsIe 0OGCTOATENBCTBA JENAIOT TEMY
JDAaHHOM AMCCEPTALlMAaOHHON pabGOTHI aKTyaJbHOM M BBIIBUTAIOT HOBBIE 33/Ia4U Pa3spabOTKU
MEeTOZ0IOTUH 06pabOTKU BUEOH300pKEHHH.

Ilensto paboTsr sBisfeTcs paspaboTka o(heKTHBHBIX METOLOB U IIPOTPaMMHBIX CPeZCTB
JUHAMHYECKOH CerMeHTAIluy, MHAEKCAlluu U OOHapyXeHue 3aKOHOMEPHOCTeH M3MeHEeHHI
caJiep>kaHus BUZEOINOC/IeNOBAaTeIbHOCTH, HCIIONb3ysI CTPYKTYPHBIE CBOMCTBA IIOJTy4YaeMBIX
Bufieon3o0pakeHuit. J[lis [JOCTMKEHUS ILeIM JAHHOW J[AUCCEPTalUU OBLIM  pPelIeHbI
cllefyromye 3a1auu:

1. PaspaGoTka MaTeMaTHM4eCKOH MOJeJM JWHAMHYECKOTO aHajaM3a M CerMeHTalluu
BUZI€OIIOC/IeIOBATEIBHOCTE!H C MCIIOIb30BaHUEM TPaIMeHTHOTO HOJA M300pakeHHi, Kak
XapaKTePUCTHKYU OIMCAHIE er0 CTPYKTYPBI.

2. Pa3paGoTka BEICOKOIIPOM3BOJHTETBHOTO AJITOPUTMA BbIGOpA KIIOUEBOTO KaZpa B KAKZOM

cerMeHTe U WHIEKCAllUU BUIeOII0CIeIOBATEIFHOCTH.
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3. Paspaborka mudpoBoro MmeTosa 06HapyKeHUA 3aKOHOMEPHOCTH M3MEHEHUS CO/leP>KaHUA

CerMeHTa BUAEOKaapa.

4. COBI[aHI/Ie KOMILJIEKCA IIPOTrpaMM [JI peaIn3aliy pa3pa60TaHHBIX AJITOPUTMOB.

Hayunas HOBU3Ha

1.

PaspaboTana HOBasd Ipollefypa AUHAMHUYECKOTO aHAIM3a BUAEONOCIeZOBATEIBHOCTEMH,
OCHOBAHHAs Ha UCIIOIb30BAHKE CTPYKTYPHBIX CBOMCTB U300PXKHIH B KaJjpax.
PaspaGorana maremaTndeckas MOZENTb W COOTBETCTBYIONIMI aJrOPUTM AUHAMUYIECKOM
CerMeHTalluy, OCHOBaHHBIe Ha NCIIOJAb30BAaHHM paclpefeneHus Beiibynma mia
XapaKTePUCTUK IPAfIMeHTHOTO 110/ U300paXkeHUs .

IIpemnoxeHa GBICTpOZeHicTByIOmAsA IIpOIefypa HHAEKCALIMM, KOTOpas MAId KaXAOTO
Kagpa BHIEOCerMeHTa UCIOJIb3yeT 3HAaYeHUsA BCEro [BYX IIapaMeTpOB, paHee
BBIYMCJIEHHBIX B IIPOIecce CeTMEeHTAIlUHU.

IIpennoxeH YHCIEHHBIH MeTOZ OOHApPY)XXEHHUA M XapaKTepU3alluU 3aKOHOMepHOCTeil

U3MEHEHUA COLEPKaHUA B KaJpaX BUAEOCETMEHTaA.

OcHoBHBIE IIOJIOXXE€HHA, BBTHOCUMBIE Ha 3aIfUTYy

1.

ANTOpUTMBI [UHAMHYECKON CErMEHTAl[M{ BHEONOC/IeNO0BATeIBHOCTE U METOZBI
uccaenoBaHusg ux 3 peKTHBHOCTH.

IIpouenypa momcka u BbIGOpa KIIOYEBOTO KaZipa BHUIEOCETMEHTOB M COOTBETCTBYIONIMI
METOJ, MHeKCALIUHU.

PaspaGoranHas IporpaMMHas CHCT€Ma, a TaKKe OKCIepHMEHTaJIbHble pe3yJIbTaThl,

IIOJTy4Y€HHBIE C eé IIOMOIIIBIO.

OCHOBHEIe pe3y/IBTaTH ¥ BEIBOABI AUCCEPTALMH

1.

IIpemnoxen MeTo, JMHAaMHIEeCKOTO aHaIM3a u CerMeHTaIuu
BUZI€OIIOC/IeIOBATEIBHOCTE!, OCHOBAaHHBIM Ha MCIIOJIB30BaHUH pacipefenenus Beiibyiia
KaK MOZieJIM TPaZMeHTHOTO II0JIA XapaKTepU3yIollel CTPyKTypHBIe CBOIMCTBa Kapa.

ITpenmoxeHn GBICTPOAEHCTBYIOWINI aITOPUTM BBIOOpa KIIOUEBOTO Kafpa B CerMeHTe U
WHJEKCAllM¥ BHZEOINOCIeS0BaTeIbHOCTH, KOTOpasd AJIA KaKZOro KaZipa BHJEOCerMeHTa
KCIIOIB3YeT BCeTo /iBa apaMeTpa, paHee BEIYKMCIEHHBIX B IPOLlecce CerMeHTaIl .

PaspaGOTaH YUCJIEHHBIN METO, O6Hapy)}(eHI/Iﬂ ¥ XapaKTepu3anuu 3aKOHOMEPHOCTH
U3MEHEHHUA COJep>KaHUA KaJpOB B BUIEOCETMEHTE, OCHOBAaHHBIM Ha perpecCHOHHBIH
aHaJIU3 pacCcesHUA IIapaMeTpoB pacmpegenenus Beii6yra. Merozx maér BO3MOXXHOCTB
YHMCIEHHOTO OIE€HHNBAHUA CTEIIEHN dKTUBHOCTH M3MEHEHMA COAEPXKaHUI CErMHETA.

PaspaGOTaH NPOTPaMMHBIM  KOMILIEKC, KOTODBIM COZEPXUT PpAf, MOAyJed Ijd
OIIEHWBAHUS TApaMeTPOB BeI?’I6mea, OTUHAMWYIECKOW CermMeHTalluu U WHAeKCaIlluu
BUJIEOIIOC/IeIOBATEIBHOCTA, M (OPMUPOBAaHUA 0a3pl [TAHHBIX, OCHOBAHHONH Ha OSTHU

pe3yibTaThl.
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Manuk Zakaryan
Development of Algorithms and Software for Video Dynamic Analysis and Segmentation
ABSTRACT

Every year TV channels and movie studios publish large amounts of video data. In the
last few years popularity of digital cameras, existance of multifunctional video cameras on
the cell phones, also existance of such applications like YouTube, Google Video and other
video based web sites, provide opportunity to upload unlimited amount of video materials to
the Internet.

Computers and systems that are aimed to search and process video segments, must
provide people an opportunity to automatically search and find necessary information
within the huge amount of video data.

Thanks to the constantly increasing computing speed and memory capacity, research
process becomes more and more realistic and effective.

Meanwhile, new issues raise, which refer to the dynamic development of videos,
including it’s segmentation, indexation and content analisys.

Nowdays scientific researches are taking place in the world, regarding these issues, as a
result of which, different approaches and algorithms have been suggested, and effective
program means have been created. Although, as the analisys of scientific literature shows,
those approaches use mainly the classical methods of processing shots, which are less
effective for solving certain issues. On the other hand, during the last few years new
approaches have been suggested for processing of shots, usage of which from the point of
authomatical processing view is more flexible and effective. Moreover these approaches are
based on usage of the structural and content features of the video, and the results that are
being achieved are more easily accepted by Human's Visual System (HVS).

The above mentioned circumstances make the topic of the current thesis more actual
and put forward the issues of development of the new methodology.

The purpose of this work is development of dynamic segmentation, indexation, finding
out effective methods and programing means of the content patterns, by using structural
features of the produced shots.

The following issues have been resolved to achieve the goal of current thesis:

1. Development of mathematical model for dynamic analysis and segmentation of video
shots by using features of gradient field of the frame, as a description of it’s structure.
Also develop methodology for quality control analysis.

2. Development of highly-performing algorythms for choice and indexation of the shot’s

descriptive segment.

21



3. Development of digital method to describe consistency of the video shot’s content

changes.

4. Development of complex projects for implementation of designed algorythms.

Scientific novelty:

1.

A new approach is proposed for digital video segmentation, which is based on structural
features of frames.

Mathematical model of the video shot’s dynamic segmentation has been developed, as
well as corresponding high-performing algorythm, which is based on analysis of Weibull
distribution of the shot’s gradinet field.

A high-performing indexation method of video shots has been proposed, which is using
only two parameters for each frame gotten during segmentation.

The numerical method for detection of content intensity changes of video segment has

been proposed.

The following statements are proposed for defense:

Algorithms for dynamic video segmentation, shot boundary detection and methods of
analysis for their efficiency;
Method for indexation and key frame exraction;

Software system and experimental results gotten from that system.

Main results and conclusions of dissertation:

1.

Method of dynamic analysis of video frames has been proposed, which is based on usage of

Weibull distribution for describing structural features of the shots.

. It's been developed a fastly effecting algorithm of choice and indexation of the segment of

describing shot, which is using only two parameters for each frame gotten during

segmentation.

. Numerical method has been developed to describe consistency of changes of segments

content, which is based on regression analysis of Weibull parameters distribution. This

provides an opportunity to evaluate content change intensity by numerical expression.

. Software system has been developed, which consist of modules namely for detecting

Weibull dwsrtibution parameters, dynamic video segmentation, indexation and creating of

databases, based on segmentation results.
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