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UHTEJUIEKTYAJIBHBINA AHAJIN3 CHEHBI 1)1 OKPAIIIMBAHUS YEPHO-
BEJIbIX U30BPAKEHUI
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Boneoepaockuii 2ocyoapcmeennulil mexHuueckuil yHugepcumenm,
2. Boneoepao, Poccus
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B nmanHOW crTarbe oOmHMCaH METOA ABTOMATH3MPOBAHHOTO OKPAIIMBaHHS UYEpHO-0ermoro m300paskeHHs C
MHTEJUIEKTYaJIbHBIM aHAJM30M CIHEHBl W300paXCHMS MJIsI TOBBINICHUS KavyecTBa pe3yibTara. PaccMOTpeHbI
CYIIECTBYIOIIHE aHAJIOTH, ONTMCAHAa METOAMKA OKPAIINBAHUS.

KaroueBble cj10Ba: OKpalnBaHue H300paXKEHUH,; pacIio3HaBaHUE 00Pa30B:

1) paccmoTpeTh CYILIECTBYIOIIAE  aHAJIOTH,
BBISIBUTH JIOCTOMHCTBA U HEJOCTATKHY;

BBEJEHWE

[poGiema OKpaIllnBaHHe YepHO-OEIBIX > 2) pa63P360Tan’ METOTMKY OKpPAIIUBAHHA YEPHO-
W300paKeHU Ha JaHHBIH MOMEHT IOJHOCTBIO HE CIIBIX U300PAKCHAM,
peuiceHa, 3TO CBA3aHO CO MHOTHMMU CJIOKHOCTSIMHU:. BO- 3) NPOAaHAIU3UPOBATH METObI CpaBHEHMUS
MEPBBIX, MPHU YJAJICHUU I[BETa TepseTcs WHGOopMaIus, H300paKeHHiA;

TOYHO BOCCTAHOBHUTb KOTOPYH) HEBO3MOXKHO, BO-

BTOPBIX, HEOOXOJMMO MOHMMATh, YTO H300paskeHO Ha 4)  paspaborate crocod ommcanns obbekTa Ha

U300paXEHUM, TO €CTh HEOOXOOMMO™ PEIIUThH 3amady M300paKEeHHH;

pacro3HaBaHus BCex OOBEKTOB, KOTOpas ceddac Toxke 5)  paspaGoTaTh METON CPABHEHHS 0OBEKTOB;

He pemeHa. [Ipu 3ToM, OKpalllMBAHHME YEPHO-OEINBIX

GbuIbMOB U cTaphiXx (ororpaduil ceduac MPOMCXOAUT 6)  paspaGorarh cHCTeMy OKpAlIMBAHHA YEPHO-
BPYUHYIO, Hanpumep, GuiabM «17 MrHOBEHUM BECHBI» berntoro n306paenns;

ObUT packpaileH. 3a - TpU TOd, CTOUMOCTH OJHOM 7)  wuccrmenosarh paspaGoTaHHyI0 CHCTEMY Ha
munytel  —  30008.  Kpome Toro, uepHo-Genoe HpeAMET IOCTHKEHMUS TIOCTABIEHHOM LIEIH.

n300pakeHne = 3aHUMaeT BTPOE MEHBILE JHCKOBOIO

NPOCTPAHCTBA, YE€M [BETHOE, 4YTO IO3BOJISIET MpPHU

COXpaHEHHWH  KadecrTBa XpaHUTh BTpPoe  Oouiblle 1. CymecTByoIme aHAJIOTH
nHpopManuu. Ha naHHBI MOMEHT YK€ CYIIECTBYEeT
psAl  peuleHH ~ aBTOMaTH4YeCKOro  OKpalllMBaHHs
m3obpaxenunit [Vieira et al., 2007] [Rathore et al.,
2010], onHako y HUX €CTh 3HAYUTEIBbHBIC HEJOCTATKH. Cucrema asropoB LIU  Shi-Guang wu p.

Ha nanHblii MOMEHT CyYIECTBYET psiJi aHaJIOTOB,
PacCMOTPHUM HX CHIIbHBIE H C1a0ble CTOPOHBI

MpeArojaraeT JeUCTBUS I0JIb30BaTeNsl B BHUJIE BBOJIA
MOJIMHOMOB. B Hell OTCyTCTBYeT HHTEIUIEKTYaJbHBIN
aHaJIU3 CIEHBI, JIOMOJHUTEIbHBIE BXOJHBIC JaHHBIC

AKTyaJIbHOCTB paboTsl o0ycioBiieHa
HEOOXOIMMOCTBIO COKpAIlEHUs 3aTpaT U BPEMEHU NpHU
MHHUMAJIBHBIX MOTEpsiX KadecTBa. [PosanmmeB u np.,

2010] (GOpMHUpPYIOTCS ¢ IOMOLIBIO  CXOJHOIO  IL[BETHOIO
HN300paKCHUS.

Llensto paboThI SIBJISIETCS MOBBIIIICHHUE .
sbdeKTHBHOCTH OKpAIIHBAHUS 4yepHo-6e10ro Cucrems! aBropoB Yogesh Rathore u L.F.M. Vieira
M300paKeHHs 33 CYET aBTOMATH3AIMU PACTIO3HABAHHS HE MpeoNaraioT IeHCTBHH mNonb3oBatend. B Heil
CHTHATYp M300paKEHNS. s peanu3almm OTCYTCTBYET  WHTEJUIEKTYaJbHbId  aHajIu3  CLEHBI,
MOCTABJIEHHON neau HeO6XOJII/IMO PEIINTE CIEAYIOINE JOIIOJTHUTCJIbHBIC BXOJHBIC JIAaHHBIC (i)OpMI/Ipy}OTCH C
3anaun: LIOMOLIBIO CXOAHOTO L{BETHOTO U300PaKCHHUSL.

-417-


mailto:alexs555@yandex.ru

HCXOIHOE Wa0OpaXEHme | DOTDAMMKLIE BOIODWTHL
¥ BolMCnERHe |, CATHBTY[LI UBSTHLIX H300pakeHid ua Bl
CHTHATYPBI | '
WCXOHOTD
W30DPEKEHIR ¥ Towck
0p. 1 T
p?} MaX NOXOKE 5 " UKpalUMBaKKe
carkaTypa M CHTHATYDuI B B | GCHOBHOM
R cem— [ [P
Hao0paKeHnA H3o0paKeHuA KNiUeBkIE
E'F' TOUKH HCX. KBRS
BeTOYaRA NanuTp e naoBpaKeHR TOuKH
HailgeRHoro 5
] P TTGHCK FIRMEEGIX |.; HBWERHBIX
H200pEHEHHA T oFBEKTOR
TORERHS VR B0 | [ Mowe coanapess [
- wiolpakesm | E‘_”' :E/Sf HOHT) I
p. - i HIIHIHERELX TOHEK Unpefenekke fuaiifenHbix
,,,,,,,,,,,,,,,,,,,,,, 0. 5t ronTypoR.  Reonakron
B RRRRR ARPRRIR LY HaMOeHHbLX %
oberToR i
oHpallieHHos | |peueros
ET T H,".C'ﬁp HHE
30T gakEHHE Ha
KOMNLIOTED OCHOGaHMH LBETOBOH WITETTTETT B
Nanu] pel HAHLEHHOM o T
. - o j . . - Y
4 o0LekToR |
l “10p. TE:
'"'""""‘"""":i"""""""""""" ot

Pucynok 1 — Meroauka oKpamBaHus

Cucremnl Recolored u AKVIS coloriage pa6orator
Hoclie BBIACTICHHs OOJacTell M yKa3aHWE HX LBETa

TIOJIb30BATEIIEM. B HHUX OTCYTCTBYIOT
MHTEJUIEKTYaJIbHBIA aHAJIN3 CLIEHBI.
PaccmoTpenHbIe aHajoru paborator c

n300paxeHneM Kak HaOOpOM IHKceled, He MbITasCh
OIPEAEIINTh, YTO HAXOJUTCS Ha CaMOM H300paXKeHUH,
M3-32 3TOTO HA HACHIILIEHHBIX L[BETOM H300paKEHUSIX
MOTYT OBITb TIOMY4YEHBI CHIBHO HEKOPPEKTHBIC
pe3yabTaThl, B pa3padaTbiBa@MOi CHCTEME IIIIaHUPYeTCs
UCIIPaBUTh ATOT HEAOCTATOK.

2. MeToauka OKpammBaHusi

OkparnvBanne YepHO-0e10ro H300paskeHsI
HOJPa3yMEBaCT 3aMEHY CKaJSIPHOTO 3HAYCHHS KaKIOTO
IHKCeNa Ha BEKTOp (HampuMep, 3HAYCHHs KPacHOTO,
3€JICHOr0 M CHHETO 1IBETOB).

Becw  mpouecc oxpamuBaHus J€IMTCS Ha JIBa
OCHOBHBIX 3Talla B COOTBETCTBHMM C METOIUKOM
pa3paboTku MPOTPAMMHOT0 obecrieyeHUs
npeasioxkeHHo B [3aboneeBa-3otoBa u np., 2010]:
MOWCK OCHOBHOW IIBETOBOM TaMMBI H300paKeHHS W
MOVWICK M OKpAaIIMBAHUE M3BECTHBIX OOBEKTOB (PUCYHOK

1).

JlaHHBIE 3Tambl HE CBA3aHBI MEXAY COOOH M MOTYT
BBIIIOJIHATHCS. HE3aBUCUMO, YTO II03BOJISIET YMEHBIIUTh
MOYTH BIBOE (3@ HCKITFOYEHHUEM MPOIiecca 0ObETNHEHUS
PE3y/IbTaTOB) BPEeMsI OKPAIIHBAHHSI.
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2.1. Onpenesienne OCHOBHOW 1[BETOBOI raMMBbI
H300pakeHus

OcHOBHasi ~ LBETOBas ~ ramMMa  M300paKkeHUs
OTIpEENIAETCS MyTeM CPAaBHEHMS CUTHATYPBI BXOJHOTO
M300paKeHUsI C CHTHATYpaMU H300pakKeHUH u3 0as3bl
JIAHHBIX.

Curratypa H300pakeHHS 128 4gucneHHBIX
3HavYeHMH, 64 MONMy4aroTCsi M3 THUCTOrPAMMBI SPKOCTH
HUCXOMHOTO W300pakeHHs ©u 64 W3 THUCTOTPaMMBI
SPKOCTH M300paKeHUsI MOCJIe NPUMEHEHHUS NETEKTOpa
rpauui Kounu (Pucynok 2).

B paGore [L.F.M. Vieira et al., 2007] Gbum
MPOBENCHBI  OKCIEPUMEHTHI  [UIS  ONPEACICHHUS
ONTHUMAJILHOTO KOJIMYEeCTBA 3HAYCHHWU CHTHATYPBI IO
KPUTEPHUSIM  [IPOU3BOJAUTEIIBHOCTH W CXOXKECTH C
HCXOAHBIM Hu300pakeHweM, 128 3HadeHuil OBLIO
BEIOPAaHO KaK ONTUMAIIEHOE.

B 0a3e maHHBIX KpOME CHTHATYyphl XPaHHTCS
CBSI3aHHBIC C HEHM JBa KaHala [BETa, MOJyYCHHBIE
MyTeM MpeoOpa3oBaHus HW300pPaKeHUS B IBETOBYIO
mozeisb lab, kanainer a u b.



HanpgeHHble rpaHnLbl
Ha nsobpaxeHuu

McxogHoe
n3obpaxeHue

HeTekTop
rpanuL KaHHK

.

McTorpamma
ApKOCTH

MucTorpamma
ApKOCTH

64 3Ha4yeHuA 64 3Ha4yeHus

CurHartypa (128 sHaueHui)

Pucynok 2 — Curnarypa u300paxxeHus

2.2. Ilonck ¥ OKpamMBaHUEe U3BECTHBIX
00bEKTOB

MeTOZ[LI pacno3HaBaHusA OCHOBBIBAKOTCS Ha JBYX
KIIIOYCBBIX IIPpU3HAKAX — HBCTC U (I)opMe O6’BeKTa, B

YCIOBUSIX 3a/ladl MBI BBIHY)XJCHBI OTKAa3aThCsl OT
METOJIOB  PACIO3HABaHMs, OCHOBAaHHBIX Ha I[BETE
00BEKTA.

PaCCMOTpI/IM METO/IbI pacrio3HaBaHusl, OCHOBAaHHbLIC
Ha (popme oOBeKTa.

1) CpaBHeHre 0OBEKTOB Ha OCHOBE XapaKTePHCTHKU
UX KOHTYPOB WHBapHaHTHBIX HU MoMeHTOB
[Anexcees u ap., 2012]:

+ CpaBHeHI/IC HC 3aBUCHUT OT MacmTa6a, BpalicHusd
U OTPaXCHUS,

+ [IpocToTa peamu3ammu;

— He yuuThIBatOTCS. BHYTPEHHHE OCOOECHHOCTH
00BEKTA;

— Ecnu gacte 00beKTa 3aKphITa APYTUM OOBEKTOM —
METO/I 1aeT HEeBEPHBIH pPe3yIIbTaT;

— Heo6xouMo petmTh 3aj1a4y IIOUCKA KOHTYPOB.
3) 111a610HHOE CpaBHEHHE:

HewnsBecTHBINE 00BEKT CPaBHUBAECTCS C U3BECTHBIM,
00BEKTHI MIPECTABICHEI B BUIe OMHAPHBIX MATPHIL.

2) Speeded Up Robust Features (SURF):

3agaya cpaBHEHHsT OOBEKTOB CBOAMTCS K 3ajade
CPaBHEHHWsI KJIIOYEBBIX TO4YeK (TOYKM mepenajgoB
SIPKOCTH, YIJIBI U T.1L.).
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Pucynok 3 — nnBapuantHble Hu MOMEHTBI KOHTYPOB
+ VIHBapHaHTHOCTH K MacuITady, HOBOPOTY;
+ Jlokanuszanuus nake Mpyu 4aCTUIHOM HEPEKPHITHH;
- He nnBapuanTteH k apuHHBIM PeoOpa3oBaHUsIM;
- He mopxoauT 11t IpOCTHIX OOBEKTOB;

- UnentnduuunpyeT KIro4eBbIe TOYKH, @ HE 00BEKT.

Pucynox 4 — Merong SURF

+ [Ipocrora peanuzanuy,

+ CxopocTh paboTsI;

+ Xopo110 NOAXOIUT ISt HPOCTBIX OOBEKTOB,;
— CHJIBHO 3aBHCHT OT IIOBOPOTA, OTPAKCHUH,;

— HesepHblit pe3ynbrar npu MEPEeKPHITUH APYTUM
00BEKTOM.

OOBEKTH Ha W300paXCHUU OYOYT JIOKAIA30BATHCS
Metonom SURF, yTouHsATBCS WX TpaHUIBl OyayT C
MOMOIIBIO  TIOMCKa KOHTYpPOB M  cpaBHeHHMs Hu
MOMEHTOB.

Onunrem 06bext: O0bekT={Kont., Ki.T., L8}, rue:

KoHT. WHBapHaHTHBIM HU-MOMEHT KOHTypa

00BEKTA;

Kn. T. — xmodeBble TOUYKH OOBEKTa, MONTYYCHHBIE
meronoM SURF;

I_[B. — HBCTOBad IMaJiuTpa 06T>€KT3., COOTHOIICHHUA
BE€Ta U APKOCTHU.



3AKJIOYEHUE

B  maHHOW crathe OBLI  TIpOBeAeH  0030p
CYIICCTBYIOIIUX aHAJIOTOB JIJIsl BBISABIICHHS UX CIIA0BIX U
CHUIILHBIX CTOPOH, Ha OCHOBE aHaimm3a OBbUIO
c(hopMyITHPOBAaHO HAMpaBJICHUE PadoT.

PaccMoTpenHbIil  TOAXON TMO3BOMSIET 332  CYCT
WHTEJUICKTYaJbHOTO  aHalW3a  CIEHBl  IOBBICHTh
Ka4eCTBO OKpAIIMBAHUS YCPHO-OCIBIX H300pasKCHHUIA.
OmnuncaHHasg METOIHMKa IO3BOJIIET DTOr0 JOOWUTHCS O€3

YBEIIMYCHUSI  BpeMeHH  0o0paboTkm,  Omaromaps
HE3aBHCHMOCTH 3TaIIOB.
Pabora wactmuHO mommepxkana  Poccuiickum

(dormOM (yHIAMEHTANBHBIX HCCIEIOBAHUHA (IIPOCKTHI
12-07-00266, 12-07-00270).
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INTELLIGENT SCENE ANALYSIS FOR
COLORING BLACK AND WHITE IMAGES

Alekseev A.V., Shpirko A A.
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Volgograd, Russia
Alekseev.yeskela@gmail.com
alexsb55@yandex.ru
This paper describes an automated method for coloring
black and white images with intelligent scene analysis

to improve the image quality of the result. The existing
commands described staining technique.

INTRODUCTION

The problem of coloring black and white images at
the moment is not completely solved, it is connected
with many difficulties: first, removing the color
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information is lost, which can not be accurately
restored, and secondly, we must understand what is
depicted in the image, that is to be solved problem of
the recognition of all the objects, which is now also
solved.

MAIN PART

Analogy works with the image as a set of pixels, not
trying to determine what is on the image, because of
this on the color in the image may be obtained highly
incorrect results in the system being developed will
correct this deficiency.

System authors LIU Shi-Guang et al suggests to
user input in the form of polynomials.. There is no
intelligent Scene Analysis, additional input data are
generated using a similar color image.

System authors Yogesh Rathore and LFM Vieira not
involve user interaction. There is no intelligent Scene
Analysis, additional input data are generated using a
similar color image.

Recolored system and AKVIS coloriage work after
the selection and designation of their color by the user.

Coloring black and white refers to replacing a scalar
value of each pixel vector. The whole process of
painting is divided into two main stages: the search for
the basic color range and image search and staining of
known objects. The main colors of the image is
determined by comparing the signature of the input
image to the signatures of images from the database.

The main colors of the image is determined by
comparing the signature of the input image to the
signatures of images from the  database.
The signature image - 128 numerical values, 64 are
obtained from the original image histogram and 64 of
the histogram of the image after applying the detection
limits Kenni.

Recognition methods are based on two key
attributes - color and shape of the object in the problem
we have to abandon the methods of recognition based
on the color of the object.

CONCLUSION

Approach makes it possible through intelligent
scene analysis to improve the quality of staining black
and white images. The described method allows to
achieve this without increasing the processing time, due
to the independence of stages.

This work was partially supported by the Russian
Foundation for Basic Research (projects 12-07-00266,
12-07-00270).
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