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HpI/IBe,I[CHLI PE3YIbTAThl U3MCPCHUA SAPKOCTU W KOOPAWHAT HBCTHOCTH IIOCJTIC HpeO6p330BaHI/I5I
H306pa)l(eHHI>i METOJaMH TOHAJIBHOM KOMIIpECCUU U L[BCTOBOP'I KOPPEKIOUH, HUCIIOJIB3YEMBIX IIPpU
06pa6OTKC H306pa)KeHPII>i B YCJOBHAX WHTCHCHBHOM BHEIIHECH 3aCBETKHU JJIA  IOBBIIICHUA
JAOCTOBCPHOCTHU CHUTBIBAHUA I/IHCI)OpMaL[I/II/I ¢ XK JAUCIIICCB.

Knioueevie cnosa: TOHaNbHAS KOMIIpECCHUA, NBETOBAasA KOPPEKOHNA, BHCIIHAA 3aCBCTKa,
JAOCTOBCPHOCTH CHUTBIBAHUSL I/IH(I)OpMa]_II/II/I.

BBenenue

BHemrHsis 3acBeTKa MOBEPXHOCTH KHIAKOKpUcTamuueckoro aucruiess (JKKJ) 3HaumTenbHO
YXY/IIAeT KAauecTBO BOCTPUITHs (GOpMUPYEMOro Ha HeM u3zoOpaxkenus [1]. YiydmmTs BocnpusTie
n300paXeHUsI MOXKHO 32 CUET MCIIOJIb30BAHUS PA3IUYHBIX METOJOB TOHAIBHONW KOMIIPECCUH, KOTOPbIE
0a3upyrOTCs Ha Pa3HBIX MMOIXO0JaX U ObUTHA ONHCAHBI aBTOPaMH paHee B padote [2]. B naHHO# cTaThe
NpEeACTaBIeHbl pa3padOTaHHBIE aBTOPaMM [BAa HOBBIX METOAA TOHAJIBHON KOMIIPECCHH, KOTOpBIE
0a3upyloTCsi Ha MapameTpax Iopora pasziauuus u 3akoHe BeOepa u HasBanbl AE- u Al-merton
cooTBeTCTBeHHO [3]. JJIst OMTUMM3AITIN TOHATEHON KOMITPECCHUH U BOCCTAHOBJICHUS TIEPBOHAYAIBHBIX
KOOpJIMHAT [[BETHOCTM ObLIT pa3paboTaH MeTOJ] [BeTOBOH koppeknuu. Ha puc. 1 mokazaHo
npeoOpa3oBaHUe LBETOBBIX KOOPAMHAT CO 3HAa4YeHUSIMH 0a30BbIX LBeTOB 53, 70, 90 mis xpacHOro,
3€JICHOT0 U CHHETO COOTBETCTBEHHO.
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Puc. 1. Pe3yJ'IBTaTLI HU3MEPCHUS APKOCTU U IBETOBBIX KOOPAMUHAT MOCJIC npeo6pa3OBaHH${ 0a30BBIX IIBCTOB
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Ha puc. 1 crneBa moka3aHo, Kak U3MEHIETCS 3HAYCHUE SIPKOCTH MCXOAHOTO (OPUTHHAIBHOTO)
n300paXKeHUsl TIPU TOHAIBHOW KOMIIPECCHM Ha OCHOBe mopora paznnueHus (AE), ToHanmbHOI
KOMIIPECCHH Ha OCHOBe 3akoHa BeGepa (AL) m B xkoMOWHAIMM TOHAJIEHOW KOMIIPECCHH C IIBETOBOM
koppekuueit (LIK). Buano, uto mocne npeoOpazoBaHus SPKOCTh 3HAYUTENBHO BBIIIE IO CPABHEHHIO C
ucxoxHoi. Ha puc. 1 cmpaBa moka3aHo W3MEHEHHE IBETOBBIX KOOPAMHAT ITOCIE MPeoOpa3oBaHMs C
y4eTOM TOTPEHIHOCTH u3MepeHnil. OuYeBHIHO, YTO IMOCIE TPHMEHEHHUsS IBETOBOH KOPPEKINH
KOOPIMHATHI [[BETa BOCCTAHOBHJIHCh.

IKCNepuMeHTAIbHOE CPABHEHNE METOI0B TOHAJIBbHOM KOMIIpeCCHu

CyIecTBYIOT HECKOJIBKO METOJOB TOHAJIBHONW KOMIPECCHH, MPEIIOKEHHBIX ~Pa3sHbIMH
KOJUIEKTHBAMH aBTOPOB. J[JIsi MPOBEICHUS CPaBHHUTEIBHOTO aHAIM3a WX OCHOBHBIX JIOCTOMHCTB H
HEJOCTaTKOB OBbLIM BBIOpaHbI 4YETHIpE HauboOJee MPUMEHAEMBIX METO/Ia, KOTOpPBIE CXOXKH C
ucnons3yeMbiM B [2] moxxomom. IIpw 5TOM aHaIM3HUPOBAIKMCH W300paKEHHs, TPHUBEICHHBIE Ha
puc. 2 [4-7].

Uen JIuHT Keposckomii

Puc. 2. U300pakeHus], HCIOIb30BaHHbIE I CPABHUTEIBHOIO aHAIN3a METOJI0B
TOHAJIHHON KOMIPECCHH U [IBETOBOH KOPPEKIIUU

C uenplo cpaBHEHHS M JCMOHCTPAalMH pabOThl KAXKIOrO W3 aHAJIM3HPYEMBIX METOJOB,
OpUTHHAIBEHOE H300paXkeHHe ObLIO MPeoOpa3oBaHO Kak METOAaMH TOHAJIbHOI kommpeccun (AE, AL),
Tak ¥ B KOMOMHamuMu ¢ MeTojoM IBeToBoi kKoppekumen (AE +IIK, AL+IIK). ITocne 3toro Ha
OPHUI'MHAIIBHOM H300paK€HUU ObLIM BHIOpaHBI IBETa C MOCICAYIOIMM H3MEPEHHEM HX SPKOCTH U
KOOpAMHAT IBeTHOCTH. Ha puc. 3 mpuBemeHsI 3HA4YEHUS SPKOCTEH W IIBETOBBIX KOOpAMHAT B
CPaBHEHHH C METO/IOM TOHAJBbHOHN KoMmIpeccu Yena [4].

SAproctb, Ka/M? v'
60 0,5
AE+
40 YeH| AE K
JRPPPY S u R, W &

e 1Y 7
20 T T T Opar. TALFIK|
9 04 CIE 1976 UCS

Opur. UYen AE AE+HIIK AL AL+IIK 0,19 0.2 0.21

“|
Puc. 3. CpaBHeHHE SIPKOCTH ¥ IIBETa C TOHAIBHON KoMmpeccueit UeHa
Kak BuaHO 13 puc. 3, APKOCTH MOCIIE MPeoOpa3oBaHus METOAaMH TOHAJIbHOM KoMIipeccuu AE
u AL yBenmuwmiack 1o cpaBHEHHIO ¢ MeronoM Uena Gonee yem B 1,5 paza. fpkocTs mBera mocie
MPUMEHEHUSI METOJa TOHAThHOUW Kommpeccwu AL W mBeToBOW KOppeKIuu Takxke Beime. Cremyer

OTMETHTB, YTO MPe0Opa3OBaHNe H300paKEHHUS IIPOBOMIIOCH IPH BHENIHEH 3acBeTke 5%10° mokce, B TO
BpeMs Kak B MeTozie YeHa 3TO HEBO3MOXKHO.
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Ha puc. 4 npuBeaeHo cpaBHEHHE SKCHEPUMEHTAIBLHO HAOIIOAAEMBIX SIPKOCTEH M LIBETOBBIX
KOOPJIMHAT B CPAaBHEHUH C METOZOM TOHAIILHOU KoMmpeccuu [unra [5].
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Puc. 4. CpaBHeHue sIpKOCTH U LIBETOBBIX KOOPANHAT C TOHAJIBHON KoMITpeccuet J{unra

W3 pucyHka BUIHO, YTO MOC]e MPUMEHEHHs METOa TOHAJIbHON KOMIIpeccuu J{MHTa SpKOCTh
3HAYUTEJIBHO yBEIMYMIach. Eciam paccMaTpuBaTh KOOPAMHATHI LIBETHOCTH, TO BHOHO, YTO OHH
HaxoITCs 3a MpeleslaMHd MOrPeIIHOCTH u3MepeHuil. Takum 00pa3om, Npu NPUMEHEHHUH METOoJa
JluHra npoMcXoaUT CMeIlleHHe LBETOBBIX KoopauHaT. [locne mpuMeHeHuss Merona TOHAJIbHOM
kommpeccun AE sipkocTs yBenmumnach Oonblle, 4eM B 2 pasa, a mocie npumeneHus AL-merona
yBeJIMUEHHE cocTaBmiIo Oonee yem B 1,5 pasa. [Ipu koMOMHAIMKM METOOB TOHAJILHON KOMIIPECCUH U
[BETOBOW KOPPEKLMH SIPKOCTh yBennumiachk nodytu Ha 50 %, mpu 3TOM METOA LIBETOBOW KOPPEKLIHUU
BOCCTAHABJIMBAEeT EPBOHAYAIbHBIE KOOPIHMHATHI IBETHOCTH TOCIIE Pe0Opa30BaHusl.

Ha puc. 5 mpuBeneHO CpaBHEHHE SKCIEPUMEHTAIBHO W3MEPEHHBIX 3HAYCHUH SPKOCTH H
I[BETOBBIX KOOPJIMHAT C METOJIOM TOHAJIBHOI Kommpeccuu Kuposckoro [6].
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Puc. 5. CpaBHeHUE SIPKOCTH U LIBETOBBIX KOOPJAMHAT ¢ TOHAJIBbHOU KoMIpeccuerd Kuposckoro

[Ipumenenne metoga KupoBCKOro mo3BoNisieT yBENWYHTH SPKOCThb, OJHAKO KOOPAWHATHI
[[BETHOCTH 3HAYUTEIHFHO CMEIIAIOTCS M HaXOAATCA 3a IpeleiaMM MorpemHocty udmepenuil. Ilocie
NPUMEHEHUS] KOMOMHAMKM METOJOB TOHAJbHOH KOMIIPECCMHM W LIBETOBOM KOPPEKLUH SPKOCTD
yBenuumiIack Oombiue yeM B 1,5 pasa.

Ilo cpaBHeHHMIO ¢ omHMCaHHBIMH BhIIe Meromamu Yena, Jlmara um KupoBckoro meron
ManTryka [7] BKiItoYaeT B cebsi mapaMeTp WHTEHCHBHOCTH BHEIIHEro ocBerieHus. V3 puc. 6 BUAHO,
YTO MOCJIE€ TPUMEHEHHS METO/1a TOHAJIBHON KOMIIpeccu MaHTHyKa SIpKOCTh OpUTHMHAJIA yBETUYHIIACh
HE3HAUUTEJbHO, K TOMY JK€ HaOJrolaeTcs 3HAYUTENBHOE CMENICHHE IEPBOHAYANBHBIX KOOPIMHAT
[[BETHOCTH.
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Puc. 6. CpaBHeHI/Ie SAPKOCTU U IBETOBBIX KOOPAUHAT NIPpU TOHAJILHOU KoMIIpeCCUuun MaHTI/IyKa

3akiaouenne

[lokazaHo, 4TO CyIIECTBYIOIIME METOAbI TOHAJIBHOH KOMIIPECCUH IO3BOJISIOT YBEJIUYUTh
APKOCTh HM300pakeHHs, HO TIPH OTOM MCKaKAIOT [BET, TaK KaK M3MEHSIOT KOOPAMHATHI
IepBOHAYAJIbHBIX 1[BETOB. Pa3paboTaHHbIE aBTOPAMU METOJbl TOHAIBHONW KOMIIPECCHM HCKIIIOYAIOT
MCKa)XEHHs IBETa 3a CUeT A00aBJICHUS METOAA LIBETOBOM KOPPEKLUMH, MO3BOJIIOLIETO YBEJINYUTh
SAPKOCTh N300paxkeHus: 0e3 n3MeHeHus BeTa. [Ipr 3ToM SpKOCTh H300paskeHHs Obljla yBEeIHMYeHa KaKk
MUHMMYM BJBOE JUIS TapaMeTpa BHELIHEro ocBelueHus B 5X10° jokc.

TONE MAPPING FOR IMAGE PROCESSING
UNDER BRIGHT AMBIENT LIGHT ILLUMINATION

A.V.SYCEV, A.A. STEPANQV, A.G. SMIRNOV, K. BLANKENBACH

Abstract

The measurement results of the brightness and color coordinates after the image transformation
by using of tone mapping and color management, used in image processing under the influence of
ambient light, in order to improve the reliability of reading information from the LCD are presented.
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