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Abstract

Online games are becoming increasingly popular due to the widespread use of the Internet and the
influence of COVID-19. One of the attractions of online games is that they can be played by many
players worldwide. However, some players are disabled. For example, professionals and amateurs,
adults and children, people with poor eyesight, people with poor hearing, and so on. In particular,
players with physical handicaps are difficult to compensate for with pure practice and skill and must
be addressed through the system. While there are a variety of handicaps, this paper focuses on color
vision diversity.

Color vision diversity sees colors differently from normal color vision, which is not as vivid. In
Japan, color vision diversity is considered one out of every 20 males and one out of every 500 females.
Color vision diversity has less information from colors, and their reaction time is slower than that of
normal color vision. Differences in reaction time in online games directly affect the game's outcome,
resulting in an unequal situation between color vision diversity and normal color vision. Therefore,
game creators are implementing color vision support to make the situation fairer. However, there are
several types of color vision diversity, and more than color vision support is needed to create a
reasonable condition. Therefore, the objective of this study is to "eliminate the handicap caused by
color when people with various characteristics with color vision diversity play games."

First, we surveyed colors and their indices that are easy to discriminate for color vision diversity
and normal color vision. Specifically, we conducted an experiment in which participants were asked
to select a different color from a set of alternatives correctly and quickly and analyzed the correct
response rate and selection time. However, there are several types of color vision, and it is difficult to
collect enough color vision diversity subjects to conduct the analysis. Therefore, we showed an
experiment limited to normal color vision by converting the colors seen by normal color vision into
the colors that color vision diversity is likely to see. The color selection was based on the results of a
previous study, which showed that color with a significant difference in lightness was easier to
discriminate for color vision diversity. As a result, it was found that the difference between the values
of saturation and fun, and the fact that the joy of the color of interest is greater than that of the
surrounding colors, make it easier for both groups to discriminate colors.

Next, we developed a hypothesis based on the discriminability indices obtained from the
experimental results and verified whether it could control advantages and disadvantages in an actual
game. Specifically, a game was played in an environment with a mixture of color vision diversity and
normal color vision using a system that converts colors in real time to those that color vision diversity
is likely to see. As a result, it was found that it was possible to make the situation either favorable or

unfavorable depending on the color scheme. Since the participants were normal color vision, there



were some festive scenes in which they tried new tactics using the color world that they do not usually
see.

Finally, we investigated the problem of color discrimination difficulty in gameplay in current major
esports games. Specifically, we investigated the issue of color vision support in the esports genres of
the puzzle game "Puyo Puyo" and the FPS game "VALORANT" by using a system that converts
colors to those that colorblind people would see in real-time. As a result, we found that T-type color
vision users have a little color handicap and that the current color vision support does not create a fair
situation.

In this study, we proposed a system that converts colors in real time to those that colorblind people
would see. In the future, we will investigate color vision support issues in other game genres and aim
to create clarified guidelines for abstract game design. We also aim to develop a system that does not
depend on PC specifications and to educate people about color vision diversity through this system so

that this system can be used more efficiently.
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TEHEMERBHDLIVTAEXA LT —LICHHAT S LIETE R\, 72, Ichikawa H[43]13 A
HEHRREF TN T 2 Web R —VOEEEFHEEZREL T b, ZOFEIIWeb=—v Lo
iz Z R IC 21T, 2R L CofERR» S GOEHEEZITI> TATY XL R
T3, 7z, FHEEGRIC X 2 OBETRM44DREL Y, GESHKEEESHIIL
L VWEDREOERILZITY, 2 TOY /e NDEAEHT LI LN TE S,

AFECHEELREEA TG 2R T 2720 Tk, —BREEFICL > THEICEL
Y3 BBHOEHEAEY ZUREL T2V AT LAREL COESBEEZOXIELITS.

22. T—LTHAVICEYTIHAR

F—LTHA R Ul PERTWE E T LA YOREENE T 545, Hl21X, Sl
[ 72 SRl IS D 22 B BERI R 2 Miat L 72 7 — A 7 ¥ A4 v O IR[461 T BRI 22 Ic o
TREO D DT — LT A V[AT7RE, FERWICAT S50 T E 2w X S ICHTH
LB TE a7y Y olifEeXBEOMEIRL S H 5. $7-7— AdlfEM2H 55t
KL, 7V AYOTIRICOBR T T 54lHH 5. Overwatch[48]1F = I = =7 1 %@ L C,
FLAYHE R UERERZINEL, 727U T lEe LTBMLTWwE Z L8
G, TODXIICHKETEILT, TLAYOIRENA ELTW3S[49]. LAL, 7L
AYOEANRT — LHFHICE S X5 G ATLARIO TR TE R, 27 —LT
YA v OZIRICEAT 2 IE S OFIHCEBEZ HIiCc L2 d 0% <, BRICHT 2
PR— P OFEIIA R, COFRE L TEORZGTEIFEHTLIEFEINT, Bikok
R2H%ELTHEDLI R ETNIET LA YOiRERM ET 20br> T v
EREF LN,

AT CIRERELEREL R ORELZ B E 2 ¢, FRcA v 74 v 7 —sicfifb L7z K —
FEHET., £/, HEOAETHICHWREARAME SO L2 HIFT.



W3 wHEBTONNY T 4 F v THlEZA[RE L $
3 A A b ETFE

R BEBTONYT 4 vy THEZREE T3
HAESHOEEYEFE

31. FEOHE

ERELSHEEE BN LT WO TH LRI AES e ke 7 — LCHEIGT 5 2 &
T, KAEOBNTH 26D VT4 Fx vy T2 BT ICOoRBEEZOLNS. L
D LERREBNES O ERKT 22013, ThZhotHELEEE ICE T 28NES G
R, ZotofflAat b —KEEE L LR TEELREE O 237 — LN THEA 2
BRHRETEHERD . BNEZHCL VS SEDEETHY, AETRBIILLT v
LEERT L. HlzE, SHEENES L S iR TORLEEESHI L 2T <,
—REEFEIFA LI ] LwIEKRICRS. BESHEEFOEIGIZORICE 5T
e THIEL[19], BEELSHENEELZED COICETIFARECEREZITS 2 LIZREETH
5. ZRChAT, oFEilicovnwcd zotFLapEEL v o, KECEELTW
200, $EREIFENSLVAEDOD, SHLIEEROARALROPRAorZ N OE
o, BERIBOBIHOIZ o, AP ELADABEICX ) RXTHERL
D, A RSP RECREr b FE LN,

Z ORI T, —MEEFICHL, ThETNoBE XA TE2ERT 2 7 4 Vv X %
FHL, 74250574020 LML ELZR S L CHEYIZEBOMAGDE L
R FEEREST 5.

32. RAGBEDOREE

Bt 7 AV 2 2HEST21CH72D, WSO2hDh T —E— F2HECHHTE. 77—
E—PelFEORBEOZ L THY, BRER Y 4+ v 2 DOHBLICH W TIE RGB, CIEXYZ,
LMS © 3 x5, Co3DN T —FE—FiconTiFe Ol bickEil+ 3
T EHUEETH L. mZERH[S0)L 1, Bk ZRUERTRIALZbOTHY, FEOMBE
JERRICE X2 2 2 LA TE 2 ORBFILETH . 21X RGB DOffizd (255, 0, 0) ©
Bity, GZEMOxiOfEA 255, yilh & zihOfEns 0 DEEDE, DOF VR ERLEZDDL
5. REiTik, AWFECHAT S RGB, CIEXYZ, LMS ® 3 DO/ 7 —F— Ficown
Tl bR 3,

3.2.1. RGB
RGB &1, 7% (Red) , #% (Green) , & (Blue) ® 3 2DFifaziREE 2 2 &1 X W IRIA
W EKBTE2 75 —F—FCTH 3B, i (Red) , #% (Green) , 75 (Blue) ® 3 a3k
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W3 wHEBTONNY T 4 F v THlEZA[RE L $
3 A A b ETFE

DEFELIFENTEY, ZONO=ZHEZELT TN Z L THEL RS L2 b, RGB
FIMERA L DIFEN TS, ZORGBRIRET A ATV AT I VE, avEea—X&
LT LEREDMRRROBICH DN T VD2, FRINIBAROBREIC X » TEBICR
Z 53R 5. 2D RGBICE T 3 GZEMIT Guild[51]25EFE L 7-.

3.2.2. CIEXYZ

CIEXYZ &%, RGB TIREH T2 LB TERVIHESLSHEARRT 2L 08 TE LD
7—%—FDZ L %xfET. ZD CIEXYZ DHEZEFICD W TIE Wright[52]231T - 72 55 % 7T
i<, EBRRIHEZES (CIE) K X->TERIN, ARTOHKLE>TWw5, X, Y, Z 3R
G322 FAoRERTHIEMECH H, XIFKR, YIIRE ZEdFCEZAZIGL TW»5.
¥7X, Y, Z%E LD TERPRE L W, SIHEOKOFICELR D GO FE,LHLHRE TDR]
BN, E Vo BAETEIN TV EERL D H-C, DK EEITTICEIRT
5T EDVRETH D, HEEL X, BIWEIOLARHN L2 X0 RE T & DS HE
DZETH5D.

3.2.3. LMS

LMS & F, $EAMIEORKISICE I TRHEI N AT —E—FTh 5. AR %
T2AH =L, HAMEIEEOAICEVWTENRFROFEELZZITIY, ZITH -7
FREORIICX VM EEEHRL T, AROHEEMIE 3EED Y, LD LonglRE,M
D Medium I, S D Short KRBT 2. C OHAMIIA L D X S ICRIBL T2
Lo THBHELZA TITECEEL B[15]. COKHBMIECZIME R TE ZHEITR
20, LIZROFERE, MIBHOKE, SEIHEDOREONEZITNE ZERTE 3,
AWFZECIE D B 7 1 V2 OFHET 2 1Ch 0, BEEHEED 2 4 T3 E 7% 2 HK
LB LMSDH 7 —E— P2, —REEFOEDORZ 20 DMEATLHKED B D
RAFCERT 20BN DH 5,

33. BERBR7IILZBEREO;-OOEAE

W EOEEofE D RGB EA B HARIEE PR w2 B 0 RGB HICE L, BREETHE
T7ANZERBT S, 22 TIE, KHEB61MT o B OEME R SE TS, AEHE
DFNE & B DEHD TN E K 6 ITR T

¥ 9 RGB O th [ % HE-CHHE DIFH % & A T\ 5 CIEXYZ DaZERICEE T 5. 20
M l< BEREZKEOEDORZITIZ, BECHEICL s TEIT2HDTH 22,
RGB ODBERIFTETEINLDEREERT 22 B8 TEAR VWO THS. LrL, RGB
IRV —v ECHRARHZ SRR EIND L) ICHIEINETH 3 720, HHIERTOfHE
T®H % sRGB ICEH L 721210, CIEXYZ DHZEM~DLEW% 1T, % D, CIEXYZ D a2z
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w3 =

wHEBTONNY T 4 F v THlEZA[RE L $
2 b EHEFE

MO OESED 24 700N 2B R E 75 LMS ICE8HL, D& 7= LMS OfF

XL, ZNENOMEKICEMARIET 2 X 5 AfEicEf 2. chicky, AELEEE
DHARICEME RIS 2 S L A H[EEL 2 . Z Dk, T ZNOHAICEE% RGB HICERE
T®, MARISEMETH B LMS 25 CIEXYZ, CIEXYZ 7°5 sRGB, sRGB 7*5 RGB Dt
HEBHOT.

FEL7ZBD T ANZB2oIREEL, 7 A A XD > TR WIREEDHEH %X 7
T, UT, O~@IciEL WitRE iz R T,

RGB sRGB CIEXYZ
(162, 0, 170) (143, 0, 150) (86, 41, 145)

LMS
(52, 35, 133)

dRGB dsRGB dCIEXYZ

dLMS
(97,97, 168) (85, 85, 148) (92, 90, 152)

(88, 91, 140)

X6 EECTHWS 7 41L& DEEBFIE

X7 —fixtafie () & DREFEE (F)

1D RGB 7%*5 sRGB ~DZ#a
9, AL -0 EEODGD RGB %, BECHE 2 XKINEEZR CIEXYZ ~E#4 5. C

-
/= =

DEHAT S 7290121, RGB 2> 5 sRGB ICHFHIE# 1T 5 ME2 D 5.

Z ® RGB 2* 5 sRGB
~DOZHKE LT IR,

ZZTOR, G, BIREHLAWMEEDBED RGB #ILFNDIH,
R, G, BIIFEEDOEGD RGB X L T IEZTT > 72 SRGB D ZNEFNDfExR~d (1) .

R’—R
~ 255
G
o2 1
G Ses €H)
B’—B
~ 255



W3 wHEBTONNY T 4 F v THlEZA[RE L $
3 A A b ETFE

Xic, (1) Tko7 R, G, BOfiick-><, UTosHE (2), Q) %#{F\», sRGB
R B,

R’, G, B’ =0.04045 D&

RI
Gl
BI
R’, G’, B’>0.04045 D5
R + 0.055\**
Rsrap = ( 1.055 )
G + 0.055\** 3
Gsras =< 1.055 ) ®
B + 0.055\**
Bsrep = —1 055

@2 sRGB % & CIEXYZ ~DZ5 i
sRGB 7> 5 CIEXYZ ~, ZHATHNIC X o CTEMT 2 (4) .

X 0.4124 0.357 0.1805\ /Rsrcn
(Y)=(O.216 0.7152 0.0722) (Gsm;a) 4)
Z 0.0193 0.1192 0.9595/ \Bsrsp

3 CIEXYZ 75 LMS ~DZ5#a
KT, CIEXYZ 7> 5 LMS ~Z2H#a%175 (5) .

L 0.40024 0.70760 —0.08081\ /X
(M) = (—0.22630 1.16532  0.04570 )(Y) (5)
S 0 0 091822 / \z
@ LMS » b &taHE 2 4 7 OMWERISEfE~ D2
AWFgETlE 3.1 it X5, REEEORZF*ERLHKEEORZFICT 3
7201, BESRED 2 A4 TN N B ERK E 75 LMS OfE % ZHTHIC X - TEfL X ¢
3. UTFoRi, PRIOHKISEME (6-1) , D EOMAEILGEME (6-2) , T oA ILEHE
(6-3) IcZ5Hud 3.
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W3 wHEBTONNY T 4 F v THlEZA[RE L $
3 A A b ETFE

Ly, 0 1.05119 —0.05115\ /L
M, | = (0 0 0 ) (M) 6-1)
S, 0 0 1 S

L4 1 0 0 L

(Md)=(o.95131 0 0.04866)(M) (6-2)
Sy 0 0 1 S

L, 1 0 0\ /L
(M)( ) X ) (M) (6-3)
S, —0.52543 1.52540 0/ \S

©® HEEXA TOHKICEMHE (LMS) 225 CIEXYZ ~Z5#i

BOE 2 A TOWRKICEMED» S, DT 4 271 A L TOHARLHS X TORRTEZEE
TEZENTELORMICEIRTILENRDH L. LoT, RRINIBHEEEEL 2D
KRET 270, FOHELAL TOMAKIEEMTH S LMS 225K BH X 4 7D RGB fHICE
WT 2 ERH 5. COLEHIEO~DTHY, O~QDFHEEZFIHICITS.

9, LMS 25 CIEXYZ &4 3 (7-1) (7-2) (7-3) .

Xp 1.85995 —1.129939 0.21990\ [/ Lp
Y, | = (0.36119 0.63881 0 ) M, (7-1)
Z, 0 0 1.08906/ \ S,
Xa 1.85995 —1.129939 0.21990\ /Lqg

(Yd) = (0.36119 0.63881 0 )(Md) (7-2)
Zy 0 0 1.08906/ \ S,
X, 1.85995 —1.129939 0.21990\ /L;

(Yt) = (0.36119 0.63881 0 )(Mt) (7-3)
Zy 0 0 1.08906/ \ S;

© CIEXYZ %5 sRGB ~Z5#a
BOHEZA TOERET7 4 V2 BT 7REED TBZERI TR X L7z CIEXYZ 25 sRGB I
g% (8-1) (8-2) (8-3) .

RpsreB 3.2406 —1.12939 —0.4986\ [Xp
Gpsrep | = (—0.9689 1.8758  0.0415 ) Y, (8-1)
Bpsras 0.0557 —0.2040  1.0570 / \Z,

14



HIE
3 A A b EHEFE
Risrce 3.2406 —1.12939
(Gdsm) = (—0.9689 1.8758
Basrce 0.0557 —0.2040
Risren 3.2406 —1.12939
(Gmcg) = (—0.9689 1.8758
Bisrca 0.0557  —0.2040

(@ sRGB 75 RGB ~DZ&

mRIC,

1372k RGBEZH LT 2 (9) (10) .
Raros, GasrGs, Basras =0.0031308 D5

R’dsRGB = 12.92R4sr¢B
G’dsRGB = 12.92G 45p¢5
B,dsRGB = 12.92B 45p¢5

RusrGp, Gasrgp, Basran>0.0031308 D56

1.0

R'4srep = 1-055RdsRGBR§fR(;B
1.0

G'asrcp = 1-0556d5RGBG§;;GB
1.0

B’ 4sree = 1-0553dsRGBB§';;GB

—0.055

—0.055

—0.055

Z D, DEIERE7 4 L 218X N7~ SRGB % RGB I &#:+ 2% (11) .

Ry = 255R’ 4sreB
Gqg = ZSSG’dsRGB
B, = 255B’dsRGB

15

BHEBTONY T 4 X v THlfEZARE L

—0.4986\ /X4
0.0415 ) (Yd)
1.0570 / \Z,

—0.4986\ /X;
0.0415 )(Yt)
1.0570 / \Z,

RGB 7* 5 sRGB ~DfHIEZA# %7\, sRGB DfHIC X > T DA 7 4 L 2 %

(8-2)

(8-3)

9

(10)

(11)



4= MER O 2 EmIcE T 23 LT WEOHE

AT MEBD 2 BICBIT2HEALPTVWEDORE
41. L EE&

4.1.1. RERBEE

AR CIREELEREELR T — 2% T VLA T2BOBDO ANV T 4 X2y T %L TD
i, BRESREESFHNLL T, REEEFN LIS wE (AT, DRIckIF 3%
HUHNAS O LT 2) 2TAETI2LELD L. hBOELREFRCREL R LA THH
5729, KR TEFEEDL W DREHEE8ZNRE T 5.

22T, WP S[53)0MFE Lk b B HLHEEE D Web Lick T 2 (FOoMEAMIX, XF
BEBEROOHFAEDENPRKEVIEIEEL RZIERHLLICR>TVWE, 2Dk Lb,
HHET 2 D RICE T 25 HRIEBNE S G, HEDERD ZBOMAGEDLETIER VAL
Exb. 22T, [GELSHEEEDSEWH, 2»o#EO0ECEZHBTEILBTELAOD
HAGbeE, HEOENKZWEDOHAIAAGDETH L] LW IR ELT, ZORIIC
DWTHGEET 2 EBR%1TH. ZDvicEd, RERCHEAT 2 EOMAEDEDOEEE
HiVE L7z 7L EREZITS.

ZIT, 6X6 ICWRZIEHED S H 1 D FERA 2 BB b S22 H1REHEZ TR L,
ZoHTORRELZLESUAEEZ 1| DRFRGERLTH L IEHZITS. 20 1 2EF
B p %k ENE, Tofho@ERFEoarEAREL L, ZoFNELEREDORTICHL,
3ECHRZOELHEEESR A T0D IR OICEINICERT 2 7 4 v 2 ZH T2,
FEBEICEBR IR L7202 K 8 1R d. £7-, ZTLEBRTHW 2ERN G L HEAOOHAA
b 2 ICOVTIRE 1ITRT., ZoaofflAtbaixilfo[53)DOMsEEREEY b LI
BELE., $72 1 DOBOHAADLEICBNT, 740 ZHVEMEL 74020 LD
M ICOWTEERZITY. 31HiTbdiR_AEBY, Ko 2T Lx2 M=K E %%
BRFICRE L 72720, DEIEE 7 4+ v 2 2w 5 2 & CERES RS © 72 5 % H3[36]
3 5.

EEETIE (BOFAGDE2ED) X (Z4r2bY LD 2%l =44R1T7% 1[0
e l, fEb 10\ To72, 1 8fTICo %, IEAIERIcBELL T, 1EZ2YV vy 7 L7Eb0
DI B TR 5 HEETH, ROBITICED X5 ARGHchoTwa, 2ok, W7o
RRBIRE > THhLERIIEIC6ex6 Db Doh 2 blElE~T 2 T2 Y v 745 ETD
IRFfid &2 S 9 5.

T UEBRO R 1E L, —REOEE s A (B2 4, K3 ) Thb ERnIE
ICiEH o LOAFRAEERERICESHCBEF = v Z7[18][54] 21T\, ERIFHELAE
DOELIIEE TR R VE W) T ERMERLE. SRR T2#EREL LT, Skt

16



WD 2 thic BT 2580 L3 B oA

H
S
1

TAAT VLA %50emBfEd &, EBRPIZHAZETODDICL AW &, [EMEEZELIGE
RuE1TH 2 Lo 3z FEEEGIE ICHAN R 2 7=,

HAf

R

B 8 Rt & BARE o

K1 FLEBCHERHL -2EB0HA2EHE (RGB) &
T ANZBD Y IR LSO IEEER & R R

— ke ESOt 7 4V E M 72 L4AE FVE 3 72 LRI VPSS -

i | EAE | moe | tae | EEE ERR | pyE AR | R

pair-A 255,70, 70 255,100, 80 0.96 0.50 3.06 11.73

pair-B [ 255, 100, 80 255,70, 70 0.98 0.44 3.50 12.34

pair-C 255,100, 30 0, 90, 40 1.00 1.00 1.02 1.00

pair-D 0, 90, 40 255,100, 30 1.00 1.00 1.00 1.07

pair-E | 205, 75, 100 196, 100, 94 0.98 0.54 1.63 10.85

pair-F 196, 100, 94 205, 75, 100 1.00 0.82 1.74 7.58

pair-G 90, 64, 89 98, 55, 85 1.00 0.14 292 16.68 O

pair-H 98, 55, 85 90, 64, 89 0.98 0.24 2.11 14.54 O

pair-I 171, 30, 85 164, 38,92 0.92 0.90 7.80 522

pair-J 164, 38,92 171, 30, 85 0.62 0.86 14.74 8.27

pair-K 116, 54,179 136, 0, 204 0.94 0.66 3.06 8.03

pair-L 136, 0, 204 116, 54,179 1.00 0.92 1.91 5.77

pair-M 77,0,0 102, 10, 10 1.00 0.98 2.11 4.90

pair-N 102, 10, 10 77,0,0 1.00 0.96 1.55 343

pair-O | 64, 175, 255 0, 184, 240 0.96 0.64 2.85 9.24

pair-P 0, 184, 240 64, 175, 255 0.96 0.24 2.60 14.37

pair-Q 154,227, 82 141, 217,98 0.92 0.90 4.36 4.46 O

pair-R 141, 217,98 154,227, 82 0.94 0.84 7.28 6.36 O

pair-S | 230, 138, 184 232,139, 190 0.10 0.88 15.58 7.70 @]

pair-T | 232,139, 190 230, 138, 184 0.20 0.76 13.95 9.46 O

pair-U | 152,217,207 145,235,211 0.98 0.94 2.65 342

pair-V | 145,235,211 152,217,207 0.96 1.00 2.17 3.27
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MEED 2@BICEBTAH/A LT W BDOFE

#
W~
1

412 7L EEROFE - =%

TLEBIVODOHABDOEICE T L7 AV EHBVEMLE 7 4 M2 LEETOIEER
DFERZRK 1ITRT.

K1HH, par-S¥pair-TOXIICT ANZBYFHEDTTHR 7 4 VX Ie LEHF LD HIEE
EramutofAGbEIconTiE, D MEELHEETFOR X T B0 —REEE
DRZTwEEEY EfCEEREAONTHE I LICRS. Z0%k®, D BILET 5%k
HHENEZ O LCEYch b eE2bNE. —F7, pair-U ® pair-V DX SICT7 4 V25
DML 7 AN 2B LEHFOELLILEWTH EFERGVHAADE XA FREBORT
ThHBEEER, 7ANEDYEME T 402 LEMFECTRIERIICERE U 2BAIT,
ZRICE Y~ v T4 Xy y TORESTREICR 2 LTINS,
pair-C & pair-D DEDOMARE LTI L CTEAIEEER B LT, TREEHRZROA v &Y
2 —T [pair-C % pair-D 13 EH HDEMFETHHL pIctIE N, B 572 LI ER
D% Hot-720, NPttt FEz, SEIIRIL 2. ZOfR, RIbEnkd 57 pair-
G, pair-H, pair-Q, pair-R, pair-S, pair-T ZHHEEBRKE EOHLEDE L L TED 5.
[ RS RS A IERE, ol BoECEZ W2 2 e 1T 3 Eoflatbelt, W
EOENPRKEVEDOHAGDLETH L | &) AKNFEORIZMELET 5720, RFEFHTIZ
Zo6lY DEDMAEDEEMHT S (K1) .

42. AR=EBR

4.2.1. RERBEE

KREBTYH, [OELSHEEESEH, 2o G0ECEZHRIT2 L8 TE 300
AEbEl, HEOELPKEVWEOHAGDRETHE | LWLIRFHED LIC, REV AT
LERWT T LUERE FERIC 6X6 ICW_IEATEOHRICH S 1 DX T RA 2% HR #E
MLTDHH LI FEEEITH., FATLERLY, HEAMVWEOHAIGDLEIZEOHR
LREIEE DIFERME L, SNBSS OIGHEL ThhwnweEZONE, 207D, b
LREHERES WEOMAGDEL D, SHREBNESCLHET 20T RH B LEZ,
TUEBROMRLVEE L2 6@ Y LHENSWEOMAAGDbEZ 22 @V BMLZ. 2F
D AREERCI, EF 280 OEOHAGDEICOWTEREZITS., REBRCHHL -GoM
AEHDLEER2ITRT.

AREED 7L EE L, FRCOET =y 7227w, ZTLEBROERGIE L IZE A
2 —MEHE 134 (BlEsH, kst 2EEmIEE L 2, 1 20t60fas
bRICEWT, 7AARDVELEE 742 LEEOHGICEWTEREZIT). XoT
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A ME RO 2 EIcE 1T 25800 LT Wi oFHE
KEETIE, (AOHAELE2EY) X (74A2HY LA LD25M) =56R1T7% 119
sy L, &EC 10 RET - 7-.

#F2 KREECHERL -ofraibe (RGB) &
74 NRBHY I LS TOIEERK L S A&

— - A 7 A VA 72 LM LWES S 7 L&A & Y Feff
R | AR | mNE | EAE IR B 125 [
pair-1 171, 145,0 204,167,0 0.99 0.95 1.35 1.59
pair-2 204,167,0 171, 145,0 0.98 1.00 1.42 1.68
pair-3 171, 30, 85 164, 38,92 0.74 0.80 6.50 5.09
pair-4 164, 38,92 171, 30, 85 0.72 0.81 5.99 7.47
pair-5 165, 0, 171 180, 0, 204 0.88 0.95 297 2.13
pair-6 180, 0, 204 165,0, 171 0.88 0.94 2.62 1.85
pair-7 230, 138, 184 232,139, 190 0.15 0.68 10.14 7.20
pair-8 232, 139, 190 230, 138, 184 0.38 0.62 14.75 6.61
pair-9 90, 64, 89 98, 55, 85 0.98 0.36 229 12.26
pair-10 98, 55,85 90, 64, 89 0.98 0.25 1.82 13.20
pair-11 0, 180, 147 0,210, 167 1.00 0.98 1.82 1.71
pair-12 0,210, 167 0, 180, 147 0.96 0.95 2.36 2.21
pair-13 154,227, 82 141,217, 98 0.83 0.94 3.30 2.90
pair-14 141,217,98 0,210, 167 0.82 0.83 3.56 3.83
pair-15 199, 35,230 172, 49, 185 0.93 0.97 1.94 2.01
pair-16 172, 49, 185 199, 35,230 0.97 0.99 1.76 1.54
pair-17 145,165, 0 135,168, 0 0.93 0.02 2.84 33.72
pair-18 135,168, 0 145,165,0 0.97 0.05 2.96 7.62
pair-19 0,0, 168 0,2,143 0.91 0.92 2.86 291
pair-20 0,2,143 0,0, 168 0.84 0.79 4.78 4.57
pair-21 186, 0, 112 180, 30, 105 0.50 0.56 8.99 9.53
pair-22 180, 30, 105 186,0, 112 0.33 0.53 11.84 9.49
pair-23 0,157, 168 0, 149, 161 0.59 0.37 7.74 9.77
pair-24 0, 149, 161 0,157, 168 0.29 0.47 10.17 8.08
pair-25 99,94,0 115,101,0 0.97 0.71 232 727
pair-26 115,101,0 99,94,0 0.98 0.75 1.93 5.03
pair-27 115,0,0 99,0,0 0.97 0.84 2.80 5.33
pair-28 99,0,0 115,0,0 0.83 0.60 4.13 7.36

#3127 O IEEH &P FIE R

& -4 1R 25 TR ()
S 0.75 6.27

ZANZDY 0.70 7.29

%
N

\:

T ANRIL 0.80 5.26
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MEED 2@BICEBTAH/A LT W BDOFE

H
W~
1

422 FERDOFER

EERER 2T 21CH72 D, EERLRIERMOMITICE T 250 4UEH (meant2SD) %
L2EBRIGNEDR 1 hnTatew, ZOBEZRIN L 124 (BiEsA, KE74) OFEER
TR Z RS 2.

KIWCEWE, TAar2BYEME, 7AN 2B LEFICET 2 EBRGNE 24DEEEL
FHRERREZRT. &3 X0, 2EOIEERICOVTE, 7440250 %2 070, 7
AN R LEMD 080 7Y, 7ANX B LEHDIEERMBFE kol $hafko
MRS OWTIE, 74 V2B Y03 72980, 7 4