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Chromatic contrast sensitivity measurement based on
the characteristics of display equipment

YU Hong-qiang, JIANG Ting, WANG Chun-hui”
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China Astronaut Research and Training Center » Beijing 100094, China)

Abstract: In order to obtain the specific characteristics of human visual system and support engineering
design and ergonomic evaluation directly, a kind of chromatic contrast sensitivity was defined accord-
ing to RGB color space which was widely used by display equipment. First, a threshold measurement
method of chromatic contrast sensitivity was generated. Then 12 participants’ data which contained
two time periods, three variables and ten spatial frequencies were collected. Finally, Pearsontest anal-
ysis was used to measure the correlation of results in two time periods, and chromatic contrast sensi-
tivity curve of three variables (R, G, B) was drawn. The analysis results showed that measuring re-
sults in two time periods were significantly correlated. The tendency of three variables’ contrast sen-
sitivity curves was similar and the threshold significantly increased when the spatial frequency came to
0.1 and 0. 2 cycle/degree. The threshold value of variable R was higher than that of variable G and B

on the whole. The reliability of measurement method was verified besides the threshold was high at
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extremely low spatial frequency and the participants were weak in distinguishing minor differences

of red.

Key words: chromatic contrast sensitivity; RGB color space; LED display; spatial frequency; charac-

teristics of eye
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Fig. 1 Two kinds of grating with same color contrast but different striping direction and their RGB parameters
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Tab.1 Three kinds of color parameters for discrimination
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Tab. 2 600 images used for discrimination

[N Z5 [H] A P32

i, Wi X e g J71n]

HEHNE .28 0.1~1.0 0~9 fit %
K 3 10 10 2

st i #2 H E-prime 2 7 # 47 B @ B B &
U T 1 4 A 0 k3 R 5t Y e Sk, S 0 B
2 1 i B RR R R M BR S . R B — S S (A
RISk TR X B ti KA /NWITGEAS B8 43 B
WA 805 1) B G X B BE D R €5 X L BE FR /N AR
K WGt 23 BF 4% 8007 1) s B X LR B 2 Fif
XF EE B S BB i 23 R 0% X L B
Gy PR A

3 M BHE LA FAE G %

3.1 XRERRESH

SCEH LED Bk #8145 o8 DELL P2415Q.
sRGB+AE<(3,Gamma i} 2. 2, (4% /s &
HER ,23. 8 in(60. 4 cm) , 43 HFHH 3 840X 2 160,
B Z 56 0. 137 2 mm, 4809 8 % B (5 0 0 N
38.42.48.54.63.76.95.127.,190.,380 ML & 4.
MR E B4 30 em, X 9 23 [ 4503643 314 1. 004
2,0.908 6.0.795 0,0.706 7,0. 605 7,0.502 1,
0.401 7.0.300 5.0.200 8,0.100 4 cycle/degree,
J R R SCH A 1.0,0.9,0.8.,0.7,0. 6,
0.5.0.4.0.3.0.2.0.1 cycle/degree T4~ ¥ {LI1H .

SEIy R4 B R GT 740M,2GB DDR3 &
F£.64 bit BAENLGE,
3.2 #iRE LR AR

HA 12 28R EH 6 B 6 &) B 5% 0%
Pl B0 B, B B AR K DL b T AR IR A
21~28 % Z[a), 9y sl i AL ) &R AE 1.0 L |,
58 43 IR H

T A U, 34 A v S 3 v o B, PR
D3 E] B 22 70 48 b, #E — YOI, 4 DUl 2 5
53 AN N B 44 7k OF B2 D5 20 min
3 I A 2 min 9 5 38 B, b 5258 B A
IR e B A B R B AT T SCA A E-
prime MK ¥ KK AT 3 Mz OB 10 4%
V) A3 258 118 2 €0 %o b U {0 o, g 3 A



658 Win S R %31 %
SR Ao B A R Tt AR SO ) (R ) L R ) A AR 7
Ay — N >, N N N N . +&ﬁ1
a0 R A shi] FeR B pY g R, g 6 —o— B2
RS2 30 min. 38 S0 T WL 55 06 55 L 1O B0 B S o
% 4 Bk
. . R, —— Wids
4 FIsR Atk = B
g( 2 —e— B8
. —— k9
s —a— k10
4.1 ZWHER ol v oo | e
TR B A ) 12 4 B e R T 1 0102030405 06070809 10—+ iz
S A R 2 B R R £ % L AU ZIFIRF
FEBIME . >R Pearson 555, Xt 3 Ff & (247 2 Ay 5
N e . . . —a— ikl
Je P VR 4 0 2 55 SR 0E A7 AR O M 43 #T . & I PR TR A Ak —e— k2
i N —a— i3
N7 [ 0 e 235 R I S AR OG (R 3D % A4
= 3T Beiks
£3 MRT S ERIELR S o s
Tab. 3 Results of test method reliability test g é - —o—#ids
1F Y Iy v Y Ny Ny FHiko
—a—¥ik10
R 757 GA B4 & b v | —e—pun
Wjﬁ’\éﬁ% Wj‘(}\,[ﬂ:t:% ij_’\é%% 0.1 0.2 0.30.40.5 0.60.70.8 09 1.0 Bik12
ZZ RS FEc/d
P 0.946 0.874 0. 806
T P<0.001 P<0.001 P<<0.001 B 2 12 800 3 B0 AR i X bb SRR 43 B Y R

¥ 12 249K ) 260 A8 1 4 1 FR 2% i
B WAL 2 7 s B A o kg € 28 o 1
B 2ZAE R 19 53 B B R, B8 A AR o 28 AR . A
P2 dal DR Y = R 6 A e il 2R Ak R A%
L AEZS A 0. 3~1.0 o/d i, fi1 £k F 30 , 1
FRARAK , FE2S AR K 0.1 F1 0. 2 ¢/d i, i £ B
iy . g B B T

PR 0 AR b U A R B A
3 3 P AR B AR (8 BE RURR R il £ B L Cn
B3 i) WE e DUA L B A8 i F G A% 4 il
LI RAFE ML ® T BAEM G A&, £
FEAH TR A 23 AR %R L R 28 B B B & T B A1 G
(4 1 BRAE . OF HAEZS % 0.1 F 0.2 ¢/d B,

—a— ikl
—— k2
—a—Pik3
—x— k4
—x%— ks
ke
——ik7
—o—#ik8
—+— k9
o | —e— k10
0 —e— k11

0.1 0.2 030405 0.60.70.8 0.9 1.0 —4&—#ik12

ZE[ASHE/d

R B R

W 5 R
Fig. 2 3 kinds of contrast sensitivity threshold test

results of 12 subjects
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