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AnHoTtanus. PaboTa mocBsieHa olieHKe METPUKHU IIBETOBOTO MpOCTpaHCcTBa Moenu npetoBoctpusitust CAM16
C TOYKM 3peHHs €€ WCIONB30BaHHUA [UI1 YNPAaBICHUS IBETOM B TEJICBU3HMOHHBIX, MYJIbTUMEIUHHBIX |
KHHEMaTorpaMuecKux, a TakxKe APYTUX MOAOOHBIX BUACONPHIOKEHHUIX, B TOM YHCIE, Ul AalbHEHIIero mporpecca
TEXHOJIOTHH, CUCTEM U aIlapaTypsl U UCIIOIb30BAHMA METOAOB KOJIOPHUMETPUH AJIsl JAIbHEHIIIETO COBEPILICHCTBOBAHUS
METOAOB OIICHKHM W OITUMHU3AIMNKU BEPHOCTU MBETOIICPEAAYM. JlaHa OIICHKa H3MCHCHUA MaciuTaba IIKaj OLCHKH
IBETHOCTHU U CBETJOTHI I MIMPOKUX MPEACTIOB M3MCHCHHA APKOCTU aJlalTalluu 3pUTCIIBHOTO BOCIIPUATHA, APKOCTHU
00BEKTOB TIepejaBaeMoil CIIEHBI U YCIIOBUI OKpYyKaromied cpezpl. JlaHa Konn4ecTBeHHass MHTEPIPETals BO3ZMOKHBIX
HCKa)KEHUM LIBETOBOCIPOU3BEIEHUS 3a CUYET PACXOXKICHUS YCIIOBUM SIPKOCTHOM aJanTalMy U YCJIOBUN BOCIIPUSATUS
nepeaaBaeMoi CLEHBI U BOCIPOU3BOJUMOIO M300pakeHusi, KOTOpble MOTYT MMETh MECTO B IPAKTHUKE peau3alliu
COOTBETCTBYIOUIMX IPUJIOKEHUH, U Ha 3TOW OCHOBE JlaHa OIIEHKa BO3MOXHOrO 3(¢eKra OoT nepexoja K peaan3aliu
aJaliTUBHOTO MPUHINUIIA TOCTPOEHUS CUCTEM. JJaHO COMOCTaBIEHUE OLIEHKH KOPPENSAT LIBETOBOIO TOHA, HACKHIIIEHHOCTU
M CBETJIOTHI B npocTpancTBe Moaenn CAM16 ¢ koppenstamu npoctpancTBa Mojenu Mancemta. [TpuBeneHs! mpumepsl
COIIOCTaBJICHUs KBaJpaTypsl IBeroBoro toHa B cucreMe CAMI16 ¢ cucremoii nseros Mancemna. Ha 3Toit ocHoBe
C/eNaHbl BBIBOJBI O TOYHOCTH OLEHKH IBETONEPENadd B INUPOKHUX IpeJesiax H3MEHEHHS YCIOBHH BOCHPHSTHS.
OTMeueHa OrpaHWYEHHOCTh HCHOJNB30BAHUS CHCTEMbl PEHOTALMM [BETOB MaHce/ula IPUMEHHUTENBHO K
M3MCEHSIOIIIMCS YCIOBHAM BOCHPHSTHS, TOCKOIBKY ISt 3TON CHCTEMBI BIHSHIE YCIOBHI BOCHPHUSTUS HE OIPEIEIICHO.
[IpuBeneHs mpuMepsl XapakTepHCTHK nBeromepenaun mist cuctem TCY, TBY, TCBY, TP/, MynbpTUMeInitHBIX
MPUJIOKEHUH U CUCTEM KHHeMaTorpada ajst yCIoBHi BapHaluy ITapaMeTPOB Mepeaddl U BOCTIPUATHSL.

KioueBble ¢JIOBa: BUACONPUIOKEHHUS, IBETONEPENaYa, YIPABIECHHE IBETOM, MOJENb IIBETOBOCIIPUATHS,
METpHKa IIBETOBOTO MPOCTPAHCTRA, iBeTa Mancemia, CAM16.
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AHoranis. Po6ora npucBsideHa OLIHIII METPUKH KOJIIPHOTO MPOCTOPY Mojeli Komsopoctpuitaatts CAM16 3
TOYKH 30pYy II 3aCTOCYBaHHS sl KEpPyBaHHS KOJIBOPOM B TEJEBI3IMHMX, MyJbTUMENIHHUX Ta KiHemaTorpadiyHux, a
TaKOXX IHIIMX MOJIOHMX BiJIC03aCTOCOBAHHSIX, B TOMY YHCII, IS IMOJAIBIIOrO IPOTPECY TEXHOJOTIH, CHCTEM 1
amapaTypH i 3aCTOCYBaHHS METOJIB KOJIOPUMETPIl ISl MOJANBIIONO BIOCKOHAJICHHS METOMIB OINIHKH 1 ONTHMI3aIli
BIpHOCTi KOJbOpomepenaBaHHs. HagaHo OIHKY 3MiHM MacIITa0y IIKajd OI[iHFOBAaHHS KOJIBOPOBOCTI i CBITIIOTH IUIS
MIMPOKAX MEX 3MIHHU SCKPABOCTI agamTariii 30pOBOTO CHPHIHATTS, SICKPABOCTI 00’€KTIB IepelaBaHOi CIICHH i YMOB
HaBKOJIMITHBOTO cepefoBrIa. /laHa KiIbKiCHA iHTEpIpeTaNisi MOKIMBUX CIIOTBOPEHBb KOJIHOPOBIATBOPCHHS 32 PAXYHOK
PO30KHOCTI YMOB SCKpaBICHOT alanTaiii Ta yMOB CIIPHHHSATTS IIepeIaBaHOi CIICHH 1 BIITBOPIOBAHOTO 300payKeHHS, SKi
MOXYTh MAaTH MiClle B MPAKTHIl peaiizamii BiAMOBIAHUX 3aCTOCOBaHb, i HA Wi OCHOBI HAaJaHO OLIHKY MOKJIHBOTO
edexTy BiA mepexoay IO peamizamii afanTHBHOTO NMPUHIMITY MOOYyZOBH cucTeM. llpeacTaBieHO 3iCTaBICHHSA OIIHKH
KOpEJAT KOJIIPHOTO TOHY, HACHYEHOCTI 1 CBITJIOTH B mpocropi moaeini CAMI6 3 kopenstaMH MPOCTOPY MOJICII
Mancena. HaBeneHo mpukiaad 3iCTaBicHHS KBaApaTypu KoJipHOro ToHy B cuctemi CAMI16 3 cuCTeMOIO KOJILOPIB
Mancena. Ha 1iif ocHOBI 3p00JI€HO BHUCHOBKH IIPO TOYHICTH OILIHIOBaHHS KOJbOPOINEPEAaBaHHS B LIMPOKUX MeXax
3MiHH YMOB CIIPUUHATTS. Bin3HaueHo 0OMeKeHICTh 3aCTOCYBaHHS CHCTEMHU PEHOTallil KoJbopiB MaHcena CTOCOBHO JI0
3MIHHHUX YMOB CIIPUHHATTS, OCKUIBKHM JUIsl Li€1 CUCTEMH BIUIMB YMOB CHPUHHSTTS He BU3HaueHo. HaBeneHo npuknaan
XapaKTEePUCTUK KoyiboporiepenaBanns s cucteM ThCY, TbBU, TEHBY, TBP/I/l, MynbTUMEIiHHUX 3aCTOCOBAHb i
cucreM KiHemaTorpada Jurs yMOB Bapianii mapaMeTpiB repeiaBaHHs 1 COPUHHATTSL

KaouoBi  cjoBa:  Bife03acTOCOBaHHS,  KOJbOPOIIEPENaBaHHSA,  KEpyBaHHS  KOJIBOPOM,  MOJEIb
KOJIbOPOCIIPUUHATTS, METPHKA KOJNIPHOTO TpocTopy, Komsopu Mancena, CAM16.

Annotation. The work is devoted to evaluation colour space metrics of the CAM16 colour perception model
from the point of view of its use for colour management in television, multimedia and cinematographic, as well as other
similar video applications, including for the further progress of technologies, systems and equipment and the use of
colorimetric methods for further improvement methods for assessment and optimization colour fidelity. An estimate of
the change in scale of the assessment chromaticity and lightness is given for wide limits of variation in the luminance of
adaptation of visual perception, the luminance of objects of the transmitted scene and environmental conditions. A
quantitative interpretation of possible distortions of colour rendition due to discrepancies between the conditions of
luminance adaptation and the conditions of perception of the transmitted scene and the reproduced image, which may
occur in the practice of implementing the corresponding applications, is given, and on this basis an assessment is made
of the possible effect of adaptive principles of systems building. A comparison is made of the estimate of hue, saturation
and lightness correlates in CAM16 model space with correlates of the Munsell model space. Examples of comparison
colour quadrature in CAM16 space with Munsell colour positions are given. On this basis, conclusions are drawn about
the colour rendition fidelity assessment over a wide range of variations in perceptual conditions. The limitations of
using Munsell colour renotation system with reference to changing perceptual conditions are noted, since the influence
of perceptual conditions for this system is not defined. Examples of colour characteristics for the SDTV, HDTV,
UHDTYV, HDR TV systems, multimedia applications and cinema systems for the conditions of variation of transmission
and perception parameters are given.

Keywords: video applications, colour rendition, colour management, colour appearance model, colour space
metric, Munsell colours, CIECAMO02, CAM16.

BBEJIEHUE

In 2004, the color perception model CIECAMO02 [1] was published, based on the
generalization of a large volume of experimental data on color perception and in this sense is
representative of the concept of the characteristics of visual perception. The most important
property of this model is that it, like its predecessor, the CIECAM97s model [2], takes into account
the conditions of adaptation of visual perception to the color and brightness of the light source, as
well as to the conditions of the near and far surroundings of the evaluated colored objects. The
creation and implementation of the CIECAMO02 model in practice was a fundamental step towards
the development of colorimetry, including colorimetry for television, multimedia and
cinematographic applications.

Over the years, studies have been carried out and works published [3-7], in which the
drawback of the CIECAMO02 system was discovered and evaluated, which consists in the fact that in
some areas of the color space the signals of the cone apparatus models can take negative values, and
this can lead to errors and failures in the implementation of the computational process.

In this regard, in [8], a new model of color perception CAML16, free from the indicated
drawback, was proposed, and a message was published on the completion of the development of the
CIECAM16 model [9]. A distinctive feature of this model is the use of a single color space of the
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cone apparatus model in terms of adaptation to the color of the light source and in terms of post-
adaptation conversion of cone apparatus signals.

This transformation led to the fact that, with the transition to the use of the CAM16 model,
the color coordinates in the equal-contrast CAM16-UCS space of this model and the estimates of
color differences differ from the color coordinates and color differences estimates in the CAMO02-
UCS space [3] of the CIECAMO02 model.

Compared to the CIECAMO2 model, other models focused on direct implementation in
television and multimedia systems do not take into account the adaptation of visual perception to

the conditions of image observation, including the ITP [10], IC;C, [11], |,a,b, [12] model, which,

as shown in [12], they are quite perfect and can have certain advantages over the CAM16 model, in
particular, they have a minimum of color tone distortions in the area of saturated blue colors. The
use of these models to construct the signal space of real systems is a serious step on the path of
technical progress, and is the basis for achieving a new level of efficiency and quality of their
implementation. Each of these models refers to a certain point in the space of conditions of visual
perception of an image, to which the experimental data underlying these models refer. At the same
time, for other conditions of perception, the characteristics of the visual system will be different,
which means that the models are approximate. This problem could be solved in the case of
implementing the adaptive principle of constructing systems [13-15].

Previously, the metric of the color space of the CIECAMO02 model and the corresponding
equal-contrast color space CAMO02-UCS were estimated, and colorimetric assessments were also
given for television, multimedia and cinema systems [16-22], and the obtained data were used as
the basis for the ITU-R BT Report. 2380-1 [23].

In recent years, a new stage in the technical progress of television systems has taken place, in
particular, Recommendations and Reports have been developed, which standardize the parameters
and characteristics of TV systems of a new level - UHDTV and HDR systems [11, 23]. With the
adoption of standards for these systems, a new stage in the progress of TV colorimetry took place.
The noted progress in colorimetry and video technologies is the basis for conducting studies to
assess the metric of the CAM16-UCS color space in relation to existing and new systems and for
developing proposals for further modification of the ITU-R BT.2380-1 Report. In this work, the
corresponding analysis and estimates of the metric of an equal-contrast color space are given, taking
into account the variation of adaptation of visual perception, the conditions of image observation,
and the relative brightness of the estimated detail of the transmitted scene.

ESTIMATION OF CAM16-UCS COLOR SPACE METRICS

When evaluating the color space metric, you should take into account all the factors that can
change it. Since the influence of factors can be simultaneous, the influence is also complex. The
main factors include - the brightness of the stimulus, viewing conditions, the brightness of vision
adaptation. So in Fig. 1 and 2, the region of perceived colors limited by the curve of monochromatic
colors is shown, and also estimates for unsaturated colors are presented in the form of five lines
from the points of saturated colors corresponding to 380, 465, 485, 530, 580 and 630 nm to the
white point. The presented figures also show how much the adaptation brightness affects the color
rendering.
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Figure 1 — Chromaticity diagram with colour stimulus dominant wavelength length in the CAM16-
UCS space for adapting luminance L, =20 cd/m? and varying relative luminance Y
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Figure 2 — Chromaticity diagram in the CAM16-UCS space for adapting
luminance L, =200 cd/m? and varying relative luminance Y
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Figures 3-6 show the effect of adaptation brightness on color rendition, data are given for
three possible cases, 20 cd / m? - for cinematography and transmission / playback systems at low
brightness, 200 cd / m? - for broadcast, multimedia and other applications, as well as 2000 cd / m? -
for cases when the transmission takes place with the presence of glare with high brightness in the
transmission zone or on the reproducing device. The La parameter is the adaptation of vision to the
brightness of the stimulus.
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Figure 3 — Chromaticity diagram in the CAM16-UCS space for relative luminance Y =1
and varying level of adaptive luminance L,

L, cd/m’
20 200 2000

60 -

40 -

20

-40 -

465

-80 -

I 1 1 1 1 1 1 1 1 1

-100 -80 -60 -40 -20 0 20 40 60 80 I60 1210
ay
Figure 4 — Chromaticity diagram in the CAM16-UCS space for relative luminance Y =10
and varying level of adaptive luminance L,
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Figure 5 — Chromaticity diagram in the CAM16-UCS space for relative luminance Y =25
and varying level of adaptive luminance L,
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Figure 6 — Chromaticity diagram in the CAM16-UCS space for relative luminance Y =50
and varying level of adaptive luminance L,
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Figures 7-12 show cases in which shooting and / or observation conditions change. The
viewing conditions should include three options reflected in the standards - dark, dull and medium.
The figures show the amount of color rendition change at brightness 10 and 50 and adaptation
brightness 20 and 200 cd / m2.
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Figure 7 — Chromaticity diagram in the CAM16-UCS space for relative luminance Y =10,
adaptive luminance L, =20 cd/m? and varying surround
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Figure 8 — Chromaticity diagram in the CAM16-UCS space for relative luminance Y =50,
adaptive luminance L, =200 cd/m? and varying surround
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Figure 9 — Chromaticity diagram in the CAM16-UCS space for relative luminance Y =10,
adaptive luminance L, =200 cd/m? and varying surround
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Figure 10 — Chromaticity diagram in the CAM16-UCS space for relative luminance Y =50,
adaptive luminance L, =200 cd/m2 and varying surround
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Figure 11 — Chromaticity diagram in the CAM16-UCS space for relative luminance Y =10,
adaptive luminance L, =2000 cd/m? and varying surround
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Figure 12 — Chromaticity diagram in the CAM16-UCS space for relative luminance Y =50,
adaptive luminance L, =2000 cd/ m? and varying surround

scotopic, and photopic areas of vision.

Table 1 shows the white coordinates of the D65 type for various brightness and an adaptive
parameter - the brightness of adaptation. It should be noted that the data cover the mesopic,

Table 1 — Coordinates J',a,,,by, of Des halftone grey scale dots in uniform colour space CAM16-
UCS for given values Y and L,
L, =20 xn/m L, =200 xn/m? L, =2000 xu/m
' N A J' a, | by
0.01 1.02 -0.15 | -0.09 1.03 -0.32 | -0.02 1.05 0 0
0.02 1.50 -0.18 | -0.10 1.52 -0.04 | -0.02 1.54 0 0
0.05 2.49 -0.24 | -0.13 2.52 -0.05 | -0.03 2.57 0 0
0.1 3.66 -0.29 | -0.16 3.70 -0.06 | -0.03 3.76 0 0
0.2 533 | -0.35 | -0.20 | 540 | -0.07 | -0.04 5.49 0 0
0.5 8.77 -0.45 | -0.25 8.87 -0.09 | -0.05 9.00 0 0
1 1268 | -054 | -0.31 | 1281 | -0.11 | -0.07 13.00 0 0
2 18.20 | -0.66 | -0.37 | 18.37 | -0.14 | -0.08 18.62 0 0
5 28.82 | -0.84 | -048 | 29.06 | -0.18 | -0.10 29.38 0 0
10 40.08 | -1.02 | -0.58 | 40.35 | -0.21 | -0.12 40.72 0 0
20 5457 | -1.22 | -0.69 | 5484 | -0.26 | -0.15 55.20 0 0
50 78.71 | -1.56 | -0.88 | 78.88 | -0.33 | -0.19 79.11 0 0
100 100 -1.87 | -1.05 100 -0.39 | -0.22 100 0 0

Table 2-4 presents data that indicate the degree of difference in the perceived coordinates of
the transmitted color, depending on the adaptation factors. Estimates are given for visual stimuli for
brightness from 0.01 to 100 units, as well as for relative saturation equal to 50 and 100%. The size
of the changes is presented in a three-dimensional coordinate system for each axis separately, and in
conventional units expressed by the length of the vector in space. The evaluation criteria should be
applied from [20], in the tables the criteria are applied only for the vector AE, since they are a
complex change in the color value over three planes. The tables show: yellow - noticeable, but
acceptable color changes, red - noticeable, inadmissible color changes. It should be noted that
unacceptable changes in the coordinates of the stimulus color are those that are fundamentally
different from the true color.
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Table 2 — The dependence of change correlates of lightness J’, colorfulness M’ and hue h’ in
CAM16-UCS color space with change of adapting luminance L, between levels of 200 cd/m? and
20 cd/m? from colour stimulus purity p and relative luminance Y

p, % Y Al 2'00_20 AMQOO_ZO Ahlzoofzo AE 0 2
A=380 nm
1 0,14 2,88 0,28 2,90
2 0,18 3,25 0,33 3,26
5 0,24 3,72 0,40 3,75
50 10 0,27 4,07 0,47 4,10
20 0,26 4,40 0,54 4,44
50 0,16 477 0,64 4,82
100 -0.02 4,99 0,73 5,04
1 0,16 5,27 0,22 5,27
2 0,20 5,61 0,26 5,62
5 0,25 6,01 0,34 6,02
100 10 0,26 6,25 0,42 6,26
20 0,21 6,44 0,51 6,46
50 0,04 6,58 0,69 6,61
100 -0,20 6,59 0,87 6,65
A=465 nm
1 0,14 2,52 0,28 2,54
2 0,18 2,85 0,32 2,87
5 0,24 3,30 0,39 3,33
50 10 0,27 3,64 0,45 3,67
20 0,26 3,96 0,52 4,00
50 0,16 4,33 0,61 4,38
100 -0,01 4,55 0,69 4,60
1 0,14 4,22 0,12 4,23
2 0,18 4,59 0,14 4,60
5 0,23 5,04 0,15 5,05
100 10 0,26 5,34 0,16 5,35
20 0,24 5,58 0,16 5,59
50 0,12 5,80 0,15 5,80
100 -0,07 5,86 0,12 5,86
A=485 nm
1 0,13 2,29 0,01 2,30
2 0,17 2,60 0,01 2,61
5 0,23 3,03 0,01 3,04
50 10 0,26 3,36 0,01 3,37
20 0,27 3,67 0,01 3,68
50 0,17 4,05 -0,01 4,06
100 0,01 4,29 -0,02 4,29
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Table 2 -Continue

p, % Y A0z AM;g0 5 Ay, 20 AE 02
1 0,12 3,84 -0,07 3,85
2 0,16 4,23 -0,08 4,23
5} 0,22 4,72 -0,11 472
100 10 0,25 5,06 -0,13 5,07
20 0,26 5,36 -0,17 5,37
50 0,18 5,70 -0,23 5,70
100 0,02 5,87 -0,30 5,88
A=530 nm
1 0,13 3,27 -0,19 3,28
2 0,17 3,64 -0,22 3,65
5 0,23 4,12 -0,27 4,14
50 10 0,26 4,47 -0,31 4,49
20 0,27 4,79 -0,36 4,81
50 0,19 5,14 -0,42 5,164
100 0,03 5,34 -0,49 5,36
1 0,13 4,31 -0,17 4,31
2 0,17 4,69 -0,19 4,69
5 0,23 5,16 -0,24 5,17
100 10 0,26 5,47 -0,27 5,49
20 0,27 5,75 -0,32 5,76
50 0,19 6,03 -0,39 6,05
100 0,04 6,17 -0,46 6,18
A=580 nm
1 0,14 1,63 -0,22 1.65
2 0,18 1,89 -0,26 1,92
5 0,24 2,29 -0,32 2,32
50 10 0,27 2,61 -0,38 2,65
20 0.27 2.95 -0/44 2.99
50 0,17 3,40 -0,52 3,45
100 0,00 3,73 -0,59 3,78
1 0,14 2,89 -0,25 2,90
2 0,18 3,26 -0,28 3,28
5 0,24 3,78 -0,34 3,80
100 10 0,27 4,16 -0,38 4,19
20 0.27 4,54 -0,42 457
50 0.17 4,99 -0,47 5,02
100 0,00 5,29 -0,49 5,31
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Table 2 — End
p, % Y A 3020 AM3g0 5 ARGy, 20 AE 02
A=630 nm

1 0,14 3,43 0,04 3,43
2 0,19 3,83 0,04 3,83
5 0,25 4,36 0,05 4,36
50 10 0,28 474 0,06 4,75
20 0,27 5,10 0,08 5,10
50 0,16 5,50 0,09 5,50
100 -0,03 5,73 0,11 5,73
1 0,15 5,06 -0,01 5,06
2 0,19 5,45 -0,01 5,45
5 0,25 5,90 0,00 5,90
100 10 0,28 6,19 0,01 6,20
20 0,26 6,43 0,02 6,44
50 0,13 6,66 0,06 6,66
100 -0,07 6,73 0,10 6,73

Table 3 — The dependence of change correlates of lightness J', colorfulness M’ and hue h'’
in the CAM16-UCS color space with change surround between ‘average’ and ‘dark’ from
colour stimulus purity p, relative luminance Y and adapting luminance L,

p. % Y L,, cd/m? Ay AM gk AN e AE,, g
A=380 nm
50 1 20 -9,75 -1,51 0,38
200 -9,78 -1,70 0,51
2000 -9,83 -1,88 0,60
2 20 -10,89 -0,94 0,43
200 -10,92 -1,04 0,58
2000 -10,96 -1,13 0,68
5 20 -11,61 0,05 0,51
200 -11,61 0,07 0,68
2000 -11,61 0,11 0,80
10 20 -11,07 0,99 0,58
200 -11,05 1,10 0,77
2000 -11,02 1,23 0,90
20 20 -9,22 2,09 0,66
200 -9,18 2,29 0,86
2000 -9,12 2,50 1,00
50 20 -451 3,78 0,77 5,94
200 -4,48 4,08 1,00 6,14
2000 -4,43 4,39 1,15 6,34
100 20 0,45 5,23 0,86 5,32
200 0,45 5,59 1,10 571
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Table 3 — Continue

p. % Y L,, cd/m’ Ay ok AM AN, AE,, g
2000 0,44 5,93 1,26 6,08
100 1 20 -10,37 -2,03 0,24
200 -10,40 -2,15 0,31
2000 -10,44 -2,24 0,35
2 20 -11,31 -0,86 0,26
200 -11,33 -0,89 0,34
2000 -11,35 -0,89 0,39
5 20 -11,49 0,91 0,30
200 -11,48 0,99 0,39
2000 -11,48 1,09 0,44
10 20 -10,33 2,41 0,33
200 -10,29 2,56 0,42
2000 -10,25 2,70 0,47
20 20 -7,74 4,03 0,36
200 -7,70 4,22 0,46
2000 -7,64 441 0,51
50 20 -2,15 6,31 0,40 6,68
200 -2,14 6,54 0,51 6,90
2000 -2,13 6,75 0,56 7,10
100 20 3,15 8,12 0,44
200 3,10 8,36 0,54
2000 3,04 8,56 0,60
A=465 nm
50 1 20 -9,68 -1,49 0,37
200 -9,72 -1,69 0,50
2000 -9,77 -1,89 0,60
2 20 -10,85 -0,99 0,43
200 -10,88 -1,12 0,57
2000 -10,91 -1,23 0,68
5 20 -11,61 -0,11 0,51
200 -11,61 -0,13 0,68
2000 -11,61 -0,12 0,81
10 20 -11,13 0,73 0,58
200 -11,11 0,80 0,77
2000 -11,07 0,90 0,91
20 20 -9,347 1,74 0,66 I
200 -9,30 1,89 0,87
2000 -9,25 2,08 1,02
50 20 -4,73 3,31 0,77 5,82
200 -4,69 3,56 1,02 5,99
2000 -4,64 3,85 1,18 6,14

(2]
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Table 3 — Continue

p. % Y L,, cd/m? Ay o AM gk AN e AE,, g
100 20 0,19 4,67 0,87 4,75
200 0,19 4,98 1,13 511
2000 0,19 5,32 1,31 5,48
100 1 20 -9,83 -2,20 0,19
200 -9,86 -2,40 0,25
2000 -9,91 -2,57 0,29
2 20 -10,96 -1,31 0,21
200 -10,99 -1,41 0,28
2000 -11,02 -1,48 0,32
5 20 -11,62 0,13 0,25
200 -11,62 0,15 0,32
2000 -11,62 0,20 0,37
10 20 -11,01 1,40 0,28
200 -10,98 1,50 0,36
2000 -10,95 1,62 0,42
20 20 -9,07 2,82 0,31
200 -9,01 2,98 0,40
2000 -8,97 3,16 0,46
50 20 -4,25 4,88 0,35 6,49
200 -4,23 511 0,46 6,65
2000 -4,19 5,34 0,52 6,81
100 20 0,76 6,57 0,39 6,62
200 0,74 6,81 0,51 6,87
2000 0,72 7,06 0,58 7,12
A=485 nm
50 1 20 -9,54 -1,65 0,02
200 -9,581 -191 0,03
2000 -9,63 -2,15 0,04
2 20 -10,74 -1,20 0,03
200 -10,77 -1,39 0,04
2000 -10,81 -1,55 0,04
5 20 -11,60 -0,39 0,03
200 -11,60 -0,49 0,04
2000 -11,61 -0,53 0,05
10 20 -11,24 0,40 0,04
200 -11,22 0,38 0,05
2000 -11,19 0,43 0,06
20 20 -9,61 1,35 0,04
200 -9,578 141 0,06
2000 -9,52 1,55 0,07
50 20 -5,20 2,85 0,05

Table 3 — Continue
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p. % Y LA! Cd/m2 A ‘]a'v.-dark AM a:v.-dark A h;v.—dark A Eav.—dark
200 -5,17 3,00 0,07 5,98
2000 -511 3,24 0,08 6,06
100 20 -0,39 4,17 0,06 4,18
200 -0,39 4,37 0,08 4,39
2000 -0,38 4,67 0,09 4,69
100 1 20 -9,34 -2,41 -0,07
200 -9,38 -2,67 -0,09
2000 -9,43 -2,89 -0,11
2 20 -10,58 -1,64 -0,08
200 -10,61 -1,80 -0,10
2000 -10,65 -1,92 -0,12
5 20 -11,57 -0,36 -0,09
200 -11,58 -0,40 -0,12
2000 -11,58 -0,39 -0,14
10 20 -11,37 0,80 -0,10
200 -11,36 0,85 -0,13
2000 -11,34 0,94 -0,15
20 20 -9,96 2,12 -0,11
200 -9,92 2,24 -0,14
2000 -9,87 2,40 -0,16
50 20 -5,84 4,07 -0,12 7,12
200 -5,81 4,28 -0,16 7,22
2000 -5,75 4,50 -0,18 7,31
100 20 -1,19 5,70 -0,13 5,82
200 -1,18 5,94 -0,17 6,05
2000 -1,17 6,19 -0,19 6,30
A=530 nm
50 1 20 -9,43 -2,095 -0,25
200 -9,47 -2,34 -0,34
2000 -9,53 -2,57 -0,40
2 20 -10,66 -1,44 -0,29
200 -10,69 -1,61 -0,38
2000 -10,73 -1,74 -0,45
5 20 -11,58 -0,33 -0,34
200 -11,59 -0,37 -0,45
2000 -11,60 -0,38 -0,53
10 20 -11,31 0,71 -0,38
200 -11,29 0,75 -0,50
2000 -11,26 0,84 -0,59
20 20 -9,79 1,90 -0,43
200 -9,75 2,02 -0,56
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Table 3 — Continue

p. % Y I-A’ Cd/m2 A ‘]z;v.—dark A M :;v.-dark A h;v.—dark A Eav.-dark
2000 9,70 2,19 065 N
50 20 -5,53 3,71 -0,50 6,68
200 -5,49 3,92 -0,65 6,78
2000 -5,44 417 -0,74 6,89
100 20 -0,80 5,24 -0,55 5,33
200 -0,79 5,50 -0,71 5,60
2000 -0,78 5,78 -0,81 5,89
100 1 20 9,32 2,71 -0,22
200 -9,36 -2,96 -0,29
2000 -9,42 -3,17 -0,33
2 20 -10,6 -1,83 -0,24
200 -10,63 -1,98 -0,32
2000 -10,64 -2,09 -0,37
5 20 -11,56 -0,40 -0,28
200 -11,57 -0,43 -0,37
2000 -11,57 -0,41 -0,42
10 20 -11,37 0,87 -0,31
200 -11,36 0,92 -0,41
2000 -11,33 1,01 -0,47
20 20 -9,97 2,28 -0,35
200 -9,93 2,41 -0,45
2000 -9,88 2,56 -0,51
50 20 -5,87 4,35 -0,40 7,32
200 -5,83 4,54 -0,51 7,41
2000 -5,78 4,75 -0,57 7,50
100 20 -1,22 6,04 -0,43 6,18
200 -1,21 6,26 -0,55 6,40
2000 -1,20 6,48 -0,62 6,62
A=580 nm
50 1 20 -9,65 -0,57 -0,31
200 -9,69 -0,63 -0,41
2000 9,74 -0,71 -0,49
2 20 -10,83 -0,28 -0,36
200 -10,85 -0,27 -0,47
2000 -10,89 -0,29 -0,57
5 20 -11,61 0,27 -0,44
200 -11,61 0,38 -0,57
2000 -11,61 0,46 -0,69
10 20 -11,15 0,82 -0,50
200 -11,12 1,02 -0,66
2000 -11,09 1,20 -0,79
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Table 3 — Continue

P, % Y I-A’ Cd/ m2 A ‘]z;v.—dark AM :;v.—dark A h;v.—dark A Eav.-dark
20 20 -9,39 1,50 -0,58
200 -9,35 1,81 -0,76
2000 -9,29 2,07 -0,90
50 20 -4,82 2,63 -0,70 5,53
200 -4,78 3,07 -0,90 5,05
2000 -4,73 3,46 -1,05 5,95
100 20 0,09 3,66 -0,79 3,74
200 0,09 4,20 -1,02 4,32
2000 0,09 4,67 -1,18 4,81
100 1 20 -9,65 -1,37 -0,35
200 -9,69 -1,53 -0,46
2000 -9,74 -1,69 -0,55
2 20 -10,83 -0,82 -0,41
200 -10,85 -0,88 -0,53
2000 -10,89 -0,95 -0,62
5 20 -11,60 0,15 -0,47
200 -11,61 0,21 -0,62
2000 -11,61 0,27 -0,73
10 20 -11,14 1,07 -0,54
200 -11,12 1,23 -0,70
2000 -11,09 1,39 -0,82
20 20 -9,39 2,16 -0,61
200 -9,34 2,41 -0,79
2000 -9,29 2,65 -0,91
50 20 -4,81 3,84 -0,71 6,19
200 -4,77 4,20 -0,91 6,42
2000 -4,72 4,54 -1,04 6,63
100 20 0,10 5,28 -0,79 5,34
200 0,10 571 -1,00 5,80
2000 0,09 6,10 -1,13 6,20
A=630 nm
20 -9,82 -1,29 0,05
1 200 -9,86 -1,40 0,07
2000 -9,90 -1,521 0,08
20 -10,95 -0,61 0,06
2 200 -10,97 -0,63 0,07
50 2000 -11,01 -0,65 0,09
20 -11,60 0,52 0,07
5 200 -11,60 0,65 0,09
2000 -11,60 0,75 0,10
20 -10,99 1,57 0,08
10 200 -10,97 1,80 0,10
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Table 3 — End
P, % Y I-A’ Cd/ m2 A ‘]z;v.—dark AM a’v.—dark A h;v.—dark A Eav.-dark
2000 -10,93 2,00 0,11
20 -9,05 2,78 0,08
20 200 -9,01 3,11 0,11
2000 -8,95 3,38 0,13
20 -4,23 4,62 0,10 6,26
50 200 -4,20 5,04 0,13 6,56
2000 -4,15 5,39 0,15 6,81
20 0,78 6,16 0,11 6,21
100 200 0,78 6,64 0,14 6,69
2000 0,76 7,02 0,16 7,07
20 -9,94 -2,04 -0,03
1 200 -9,98 -2,16 -0,04
2000 -10,03 -2,26 -0,05
20 -11,04 -0,98 -0,04
2 200 -11,06 -0,99 -0,05
2000 -11,09 -1,00 -0,05
20 -11,59 0,67 -0,04
5 200 -11,58 0,78 -0,05
2000 -11,58 0,87 -0,06
20 -10,86 2,08 -0,05
100 10 200 -10,83 2,27 -0,06
2000 -10,79 2,43 -0,07
20 -8,77 3,63 -0,05
20 200 -8,72 3,88 -0,06
2000 -8,66 4,09 -0,07
20 -3,76 5,85 -0,06 6,96
50 200 -3,73 6,15 -0,07 7,19
2000 -3,70 6,39 -0,08 7,38
20 1,33 7,62 -0,06 7,74
100 200 1,32 7,94 -0,08
2000 1,29 8,18 -0,08

Table 4 — The dependence of change correlates of lightness J’, colorfulness M’ and hue
h" in theCAM16-UCS color space with change surround between ‘average’ and ‘dim’

from colour stimulus purity p, relative luminance Y and adapting luminance L,

p, % Y L, Cd/mz A ‘]z;v.—dim A Mz;v.—dim A h;v.-dim A Eav.-dim
A=380 nm
20 -5,30 -1,29 0,19 5,46
1 200 -5,33 -1,46 0,25 5,53
50 2000 -5,36 -1,62 0,30 5,61
) 20 -6,07 -1,00 0,22 6,16
200 -6,09 -1,11 0,29 6,20
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Table 4 — Continuation

p, % Y I-A’ Cd/m2 A ‘]a:v.-dim A Ivla’v.-dim A h;v.-dim A Eav_—dim
2000 -6,11 -1,22 0,34 6,24
20 -6,66 -0,46 0,26 6,68
5 200 -6,66 -0,50 0,34 6,69
2000 -6,66 -0,53 0,41 6,70
20 -6,47 0,07 0,30 6,48
10 200 -6,46 0,08 0,39 6,47
2000 -6,44 0,11 0,46 6,46
20 -5,48 0,69 0,34 5,58
20 200 -5,45 0,76 0,44 5,562
2000 -5,42 0,84 0,51 5,51
20 -2,72 1,68 0,40 3,22
50 200 -2,70 1,81 0,51 3,29
2000 -2,67 1,94 0,59 3,36
20 0,27 2,53 0,44 2,59
100 200 0,27 2,70 0,57 2,77
2000 0,27 2,86 0,65 2,95
20 -5,71 -1,94 0,12 6,03
1 200 -5,73 -2,06 0,15 6,09
2000 -5,76 -2,17 0,18 6,16
20 -6,37 -1,28 0,13 6,50
2 200 -6,39 -1,35 0,17 6,53
2000 -6,40 -1,40 0,20 6,56
20 -6,65 -0,26 0,15 6,66
5 200 -6,65 -0,26 0,20 6,65
2000 -6,65 -0,24 0,22 6,65
20 -6,09 0,61 0,17 6,12
100 10 200 -6,07 0,66 0,21 6,11
2000 -6,04 0,71 0,24 6,09
20 -4,63 1,57 0,19 4,89
20 200 -4,60 1,64 0,23 4,89
2000 -4,57 1,72 0,26 4,89
20 -1,30 2,92 0,21 3,21
50 200 -1,30 3,02 0,26 3,30
2000 -1,29 3,12 0,29 3,38
20 191 4,00 0,22 4,44
100 200 1,88 4,11 0,28 4,53
2000 1,84 4,20 0,31 4,60
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Table 4 — Continuation

P, % Y L,, cd/m? AJ gim AM ;i AR i ABqgim
A=465 nm

20 -5,26 -1,23 0,18 5,41
1 200 -5,29 -1,39 0,25 5,47
2000 -5,32 -1,56 0,30 5,55
20 -6,04 -0,98 0,21 6,12
2 200 -6,06 -1,10 0,29 6,16
2000 -6,08 -1,22 0,34 6,21
20 -6,65 -0,50 0,26 6,67
5 200 -6,65 -0,56 0,35 6,69
2000 -6,66 -0,61 0,41 6,70
20 -6,50 -0,03 0,30 6,50
50 10 200 -6,48 -0,04 0,40 6,50
2000 -6,47 -0,03 0,47 6,49
20 -5,55 0,54 0,34 5,58
20 200 -5,52 0,58 0,45 5,57
2000 -5,49 0,65 0,52 5,55
20 -2,85 1,45 0,40 3,22
50 200 -2,83 1,56 0,53 3,27
2000 -2,80 1,68 0,61 3,32
20 0,12 2,25 0,45 2,30
100 200 0,11 2,40 0,59 2,47
2000 0,11 2,55 0,68 2,64
20 -5,36 -1,90 0,09 5,68
1 200 -5,38 -2,07 0,12 5,77
2000 -5,41 -2,23 0,15 5,85
20 -6,11 -141 0,11 6,27
2 200 -6,13 -1,53 0,14 6,32
2000 -6,15 -1,62 0,16 6,37
20 -6,67 -0,60 0,12 6,70
5 200 -6,67 -0,64 0,17 6,70
2000 -6,67 -0,66 0,19 6,71
100 20 -6,44 0,13 0,14 6,44
10 200 -6,43 0,14 0,18 6,43
2000 -6,41 0,17 0,21 6,42
20 -5,39 0,95 0,15 5,48
20 200 -5,37 1,01 0,20 5,47
2000 -5,34 1,07 0,24 5,45
20 -2,57 2,17 0,18 3,36
50 200 -2,55 2,26 0,24 3,42
2000 -2,53 2,36 0,27 3,47
100 20 0,46 3,17 0,20 3,21
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200 0,45 3,28 0,26 3,32
2000 0,44 3,39 0,30 3,43
Table 4 — Continuation
p, % Y LA’ Cd/m2 A ‘]a:v.-dim A I\/Iazv.-dim A h;v.-dim A Eav_-dim
A=485 nm

20 5,17 -1,30 0,01 5,33

1 200 -5,20 -1,49 0,02 5,40

2000 -5,23 -1,67 0,02 5,49

20 -5,96 -1,07 0,01 6,06

2 200 -5,98 -1,22 0,02 6,10

2000 -6,01 -1,37 0,02 6,16

20 -6,63 -0,64 0,02 6,66

5 200 -6,63 -0,74 0,02 6,67

2000 -6,64 -0,81 0,03 6,69

20 -6,55 -0,20 0,02 6,55

50 10 200 -6,54 -0,25 0,02 6,54

2000 -6,53 -0,27 0,03 6,53

20 -5,70 0,34 0,02 5,71

20 200 -5,67 0,33 0,03 5,68

2000 -5,64 0,37 0,03 5,65

20 -3,13 1,21 0,03 3,36

50 200 3,11 1,26 0,03 3,36

2000 -3,08 1,36 0,04 3,37

20 -0,23 1,98 0,03 1,99

100 200 -0,23 2,07 0,04 2,08

2000 -0,23 2,20 0,05 2,21

20 -5,05 -1,97 -0,03 5,42

1 200 -5,07 -2,18 -0,05 5,52

2000 -5,10 -2,36 -0,05 5,62

20 -5,85 -1,56 -0,04 6,06

2 200 -5,87 -1,70 -0,05 6,12

2000 -5,90 -1,83 -0,06 6,18

20 -6,59 -0,85 -0,05 6,64

5 200 -6,60 -0,92 -0,06 6,66

2000 -6,60 -0,97 -0,07 6,68

20 -6,61 -0,19 -0,05 6,61

100 10 200 -6,60 0,21 -0,07 6,61

2000 -6,59 -0,20 -0,08 6,60

20 -5,89 0,57 -0,06 5,91

20 200 -5,87 0,60 -0,07 5,90

2000 -5,84 0,65 -0,08 5,88

20 -3,51 1,72 -0,06 391

50 200 -3,49 1,80 -0,08 3,93

2000 -3,46 1,89 -0,09 3,95

20 -0,72 2,68 -0,07 2,77

100 200 -0,72 2,78 -0,09 2,88

2000 0,71 2,90 -0,10 2,98
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Table 4 — Continuation

p, % Y LA, Cd/m2 A ‘];v,-dim A Ma:v.-dim A h;1v.—dim A Eav.-dim
A=530 nm

20 -511 -1,69 -0,13 5,38
1 200 -5,13 -1,89 -0,17 5,47
2000 -5,16 -2,08 -0,20 5,57
20 -5,90 -1,36 -0,14 6,06
2 200 -5,92 -1,50 -0,19 6,11
2000 -5,95 -1,64 -0,23 6,18
20 -6,61 -0,75 -0,17 6,65
5 200 -6,61 -0,82 -0,23 6,67
2000 -6,62 -0,88 -0,27 6,69
20 -6,58 -0,17 -0,20 6,58
50 10 200 -6,57 -0,19 -0,26 6,58
2000 -6,56 -0,18 -0,30 6,57
20 -5,79 0,52 -0,22 5,82
20 200 -5,77 0,55 -0,29 5,81
2000 -5,74 0,60 -0,33 5,78
20 -3,33 1,58 -0,26 3,69
50 200 -3,31 1,66 -0,33 3,72
2000 -3,27 1,77 -0,38 3,74
20 -0,48 2,48 -0,28 2,54
100 200 -0,48 2,59 -0,37 2,66
2000 -0,47 2,72 -0,42 2,79
20 -5,04 -2,21 -0,11 5,50
1 200 -5,06 -2,41 -0,14 5,61
2000 -5,09 -2,59 -0,17 5,72
20 -5,84 -1,73 -0,12 6,10
2 200 -5,86 -1,87 -0,16 6,19
2000 -5,89 -1,99 -0,19 6,22
20 -6,58 -0,93 -0,14 6,65
5 200 -6,59 -1,00 -0,19 6,67
2000 -6,59 -1,04 -0,21 6,68
20 -6,61 -0,21 -0,16 6,61
100 10 200 -6,60 -0,22 -0,21 6,61
2000 -6,59 -0,21 -0,24 6,60
20 -5,89 0,61 -0,18 5,93
20 200 -5,87 0,65 -0,23 5,91
2000 -5,84 0,70 -0,26 5,89
20 -3,53 1,83 -0,20 3,98
50 200 -3,51 1,91 -0,26 4,00
2000 -3,47 1,99 -0,30 4,02
20 -0,74 2,83 -0,22 2,93
100 200 -0,73 2,93 -0,28 3,03
2000 -0,73 3,03 -0,32 3,13
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Table 4 — Continuation

p, % Y LA, Cd/m2 A ‘J;v,-dim A M;v.-dim A hzlv.—dim A Eav.-dim
A=580 nm

20 -5,24 -0,56 -0,15 5,28
1 200 -5,27 -0,64 -0,20 5,32
2000 -5,30 -0,73 -0,24 5,36
20 -6,02 -0,41 -0,18 6,04
2 200 -6,04 -0,46 -0,24 6,06
2000 -6,07 -0,52 -0,28 6,09
20 -6,64 -0,13 -0,22 6,65
5 200 -6,65 -0,11 -0,29 6,65
2000 -6,65 -0,11 -0,34 6,66
20 -6,51 0,18 -0,25 6,51
50 10 200 -6,49 0,24 -0,33 6,51
2000 -6,48 0,29 -0,40 6,50
20 -5,57 0,56 -0,30 5,61
20 200 -5,55 0,68 -0,38 5,60
2000 -5,52 0,79 -0,45 5,99
20 -2,90 1,20 -0,36 3,16
50 200 -2,88 1,41 -0,46 3,24
2000 -2,85 1,59 -0,54 3,31
20 0,05 1,81 -0,41 1,85
100 200 0,05 2,07 -0,52 2,14
2000 0,05 2,30 -0,61 2,38
20 -5,25 -1,21 -0,17 5,39
1 200 -5,27 -1,36 -0,23 5,45
2000 -5,30 -1,51 -0,27 5,52
20 -6,02 -0,92 -0,20 6,10
2 200 -6,04 -1,02 -0,26 6,13
2000 -6,07 -1,12 -0,31 6,18
20 -6,64 -0,40 -0,24 6,66
5 200 -6,66 -0,42 -0,31 6,67
2000 -6,65 -0,44 -0,37 6,68
20 -6,50 0,11 -0,27 6,51
100 10 200 -6,49 0,15 -0,36 6,50
2000 -6,48 0,19 -0,41 6,49
20 -5,57 0,73 -0,31 5,63
20 200 -5,55 0,83 -0,40 5,62
2000 -5,51 0,92 -0,46 5,61
20 -2,90 1,71 -0,36 3,38
50 200 -2,87 1,87 -0,46 3,46
2000 -2,84 2,02 -0,53 3,53
20 0,06 2,56 -0,41 2,59
100 200 0,06 2,76 -0,52 2,81
2000 0,06 2,94 -0,58 3,00
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Table 4 — End
p, % Y LA, Cd/m2 A ‘];v,-dim A M;v.-dim A hzlv.—dim A Eav.—dim
A=630 nm
20 -5,35 -1,23 0,02 5,49
1 200 -5,37 -1,37 0,03 5,54
2000 -5,41 -1,50 0,04 5,61
20 -6,11 -0,88 0,03 6,17
2 200 -6,13 -0,95 0,04 6,20
2000 -6,15 -1,03 0,04 6,23
20 -6,66 -0,26 0,03 6,67
5 200 -6,66 -0,25 0,04 6,67
2000 -6,67 -0,25 0,05 6,67
20 -6,43 0,33 0,04 6,44
50 10 200 -6,42 0,40 0,05 6,43
2000 -6,40 0,46 0,06 6,42
20 -5,38 1,03 0,04 5,48
20 200 -5,36 1,16 0,06 5,48
2000 -5,32 1,26 0,07 5,47
20 -2,55 2,10 0,05 3,31
50 200 -2,53 2,29 0,07 3,42
2000 -2,51 2,45 0,08 3,50
20 0,47 3,01 0,06 3,04
100 200 0,47 3,24 0,07 3,27
2000 0,46 3,41 0,08 3,45
20 -5,43 -1,91 -0,02 5,76
1 200 -5,46 -2,05 -0,02 5,83
2000 -5,49 -2,17 -0,02 5,90
20 -6,17 -1,33 -0,02 6,31
2 200 -6,19 -1,40 -0,02 6,34
2000 -6,21 -1,46 -0,03 6,38
20 -6,67 -0,39 -0,02 6,68
5 200 -6,67 -0,38 -0,03 6,68
2000 -6,67 -0,37 -0,03 6,68
20 -6,36 0,43 -0,02 6,38
100 10 200 -6,35 0,49 -0,03 6,37
2000 -6,33 0,54 -0,03 6,35
20 -5,22 1,34 -0,03 5,39
20 200 -5,19 1,44 -0,03 5,39
2000 -5,16 1,52 -0,04 5,38
20 -2,27 2,65 -0,03 3,49
50 200 -2,25 2,78 -0,04 3,58
2000 -2,23 2,89 -0,04 3,65
20 0,81 3,70 -0,03 3,79
100 200 0,80 3,85 -0,04 3,93
2000 0,78 3,96 -0,04 4,04
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Table 5 — The dependence of change correlates of lightness J’, colorfulness M’ and hue h’ in the
CAM16-UCS color space from colour stimulus purity pand relative luminance Y with combined

change surround between ‘average’ and ‘dark’ and adapting luminance L, between 200 cd/m? and

20 cd/m?
p, % Y A3y 200-dark20 AM_, 200-dark20 A h;v.zoo-dark 20 AE,, 200-dark20
A=380 nm
1 -9,61 1,37 0,70
2 -10,72 2,30 0,80
5 -11,37 3,77 0,96
50 10 -10,80 5,06 1,09
20 -8,96 6,49 1,23
50 -4,36 8,56 1,43
100 0,43 10,22 1,60
1 -10,21 3,24 0,48
2 -11,11 4,75 0,55
5 -11,24 6,92 0,65
100 10 -10,07 8,66 0,76
20 -7,52 10,46 0,88
50 -2,12 12,89 1,09
100 2,95 14,71 1,29
A=465 nm
1 -9,55 1,03 0,69
2 -10,67 1,86 0,79
5 -11,37 3,19 0,94
50 10 -10,86 4,37 1,07
20 -9,09 5,70 1,21
50 -4,57 7,64 1,41
100 0,18 9,23 1,57
1 -9,69 2,02 0,33
2 -10,78 3,29 0,37
5 -11,38 5,17 0,42
100 10 -10,75 6,74 0,45
20 -8,82 8,40 0,48
50 -4,13 10,68 0,52
100 0,69 12,43 0,52
A=485 nm
1 -9,41 0,64 0,04
2 -10,57 1,40 0,04
5 -11,37 2,64 0,05
50 10 -10,98 3,76 0,05
20 -9,35 5,03 0,05
50 -5,03 6,91 0,05
100 -0,38 8,46 0,04
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Table 5 — Continue

P % Y A ‘];v.ZOO—dimZO A M z;v.ZOO—dim 20 A h;v_zoofdim 20 A Eav.200—dim 20
1 -9,22 1,43 -0,14
2 -10,42 2,58 -0,16
5 -11,35 4,35 -0,20
100 10 -11,12 5,86 -0,24
20 -9,70 7,48 -0,30
50 -5,67 9,77 -0,35
100 -1,17 11,57 -0,43
A=530 nm
1 -9,31 1,18 -0,47
2 -10,49 2,20 -0,54
5 -11,35 3,79 -0,63
50 10 -11,04 517 -0,72
20 -9,52 6,69 -0,81
50 -5,35 8,85 -0,94
100 -0,77 10,58 -1,05
1 -9,20 1,60 -0,41
2 -10,40 2,86 -0,46
5 -11,34 4,76 -0,54
100 10 -11,11 6,34 -0,61
20 -9,70 8,03 -0,68
50 -5,68 10,38 -0,79
100 -1,19 12,21 -0,89
A=580 nm
1 -9,52 1,05 -0,56
2 -10,65 1,62 -0,66
5 -11,37 2,56 -0,80
50 10 -10,87 3,43 -0,92
20 -9,12 4,45 -1,05
50 -4,64 6,03 -1,25 7,71
100 0,09 7,39 -1,41 | 752 |
1 -9,52 1,52 -0,63
2 -10,65 2,45 -0,72
5 -11,36 3,93 -0,85
100 10 -10,87 5,24 -0,95
20 -9,12 6,70 -1,06
50 -4,64 8,83 -1,20
100 0,09 10,57 -1,30
A=630 nm
1 -9,68 2,14 0,09
2 -10,76 3,21 0,11
50 5 -11,36 4,88 0,13
10 -10,72 6,31 0,14
20 -8,79 7,88 0,16
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Table 5 - End
P, % Y A ‘];v.ZOO—dimZO AM ;v.200—dim 20 A h;v_zoofdim 20 ‘ A Eav.200—dim 20 ‘
50 -4,08 10,11 0,19
100 0,75 11,89 0,22
1 -9,80 3,02 -0,05
2 -10,8 4,46 -0,05
5 -11,34 6,56 -0,05
100 10 -10,58 8,28 -0,04
20 -8,51 10,07 -0,03
50 -3,63 12,50 -0,01
100 1,26 14,36 0,03
CONCLUSION

The presented results allow obtaining a complete analysis of the CAM16 model in the entire
range of perceived brightness, as well as depending on the adaptive factors. Figures 1-12 show the
degree of change in the region of perceived colors, and the example of five primary colors shows
estimates for the relative saturation from 0 to 1. At the same time, it should be concluded that if the
conditions on the transmitting and receiving sides are different, then there is a difference in
coordinates perceived color. This difference can be categorized as "not noticeable”, "noticeable but
acceptable” and "not acceptable”. From the presented data in table. 1-5, it can be seen that
preferential data is classified as “noticeable” and “not acceptable”. For example, if it is assumed
that on the transmitting side the ambient conditions are classified as dark, and on the receiving side
as average, then the difference in stimulus perception will not be acceptable. Therefore, it can be
concluded that for multimedia and related applications, the conditions at the transmitting and
receiving sides should be taken into account and, if possible, adjusted.
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