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[ Abstract ] Objective To study the differences in contrast vision of subjects with different visions under different
simulated flight luminous environments, so as to provide experimental basis for flight safety. Methods Twenty-four subjects
were recruited and divided into 1.0/1.0, 0.8/0.8, 0.6/0.6 and 0.4/0.4 (decimal vision) groups by measuring binocular vision,
with 6 subjects in each group. Each subject was tested for 100%, 80%, 60%, 40%, 20% and 10% contrast visions in simulated
luminous environments of sunlight, facing light, backlight, twilight and on-cloud light. Using a 3-factor design analysis of
variance with 2 repeated measurement factors, we compared the effects of different luminous environments on the contrast
vision of people with different visions. Results There were interactions among the 3 factors (luminous environment, vision,
and contrast) (£<<0.05). A further 2-factor interaction test showed that there were interactions between luminous environment

and vision and between contrast and vision (both P<<0.01), but there was no interaction between luminous environment and
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contrast (P>0.05). At the same contrast, compared with the sunlight environment, the contrast vision of twilight and on-cloud
light was decreased in each vision group (all P<<0.05). For 80%, 60% and 40% contrast, the contrast visions of the 0.6/0.6 and
0.4/0.4 groups in the facing light environment were lower than those in the sunlight environment (all 2<<0.05). For the contrast
of 20% and 10%, the contrast vision of each vision group in the facing light environment was worse than that in the sunlight
environment (all <<0.05). Compared with the 1.0/1.0 group for the same contrast, the contrast visions of the 0.6/0.6 and 0.4/0.4
groups were decreased in the 5 simulated luminous environments (all £<<0.05). For 20% and 10% contrast, the contrast
visions of the 0.8/0.8 group were lower than those of the 1.0/1.0 group in sunlight, facing light, twilight and on-cloud light (all
P<<0.05). For the same light environment and contrast, the contrast vision of the 0.4/0.4 group was worse than those of the
other vision groups (all £<<0.05). Conclusion The effects of the luminous environment, contrast and vision on contrast
visual acuity interact with each other. When myopic flight personnel observe low-contrast targets in unfavorable luminous

environments (such as facing light, on-cloud light, and twilight), their contrast vision is severely decreased, posing a potential

202341 H 5 44 %

threat to flight safety. Attention should be paid to the contrast vision examination of myopic flight personnel.
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Fig1 Visual chart of changing gray degrees with different contrasts
A: 100% contrast; B: 80% contrast; C: 60% contrast; D: 40% contrast; E: 20% contrast; F: 10% contrast.

1.3 Zedtgpaeze WA AT L B ) 345G Ak hy o
INGTHEF B XTER (1ogarithm of the minimum angle of
resolution, logMAR ) #Jj, LIfE FLeil2#Ab L,

K SPSS 21.0 HAFHATGE 700 M. THEBURL
xts IR, BHEA 2 NEENERZN -HEL
KB 7 25508, IR — R 4 P[RR (41
HHZE) , RE NS5 FARRIFSGERE (AN
%), WER=h 6 MORREIRXTILEE (HNHEZR) .

PRI R X O ERR T o anih JE BRI ARG 56 A 25 47 ol
FHERAS B 7 22537 %, WANTIHG & BROE K 6 1 2% 14
Wi FH 2 A8 107 2500 vk o PR R F e/ i



o 48 o

WREEE RS2 2023451 H 56 44 %%

R, KEKHE (a) 4 0.05,
2 & B

21 AREFBE, AAFNWEGEZAR A
B ORI LR 3 AN R BIFETEACHARH (F=
3.90, P<<0.05) , RpH:rp 2 A~ 08 BAEHTE
55 3 AR BN [RIZKF 6 X B AR T B 52 e AN
[ HE—2547 0 R 2 22 B AR KL BG, SR PR 8 Ax
b S5 B fE A HAEH (F=3.06. 3.71,
P¥1<<0.01) , WiSEHEE 5 X)L B RIANAEAE 22 BAE
H (F=201.82, P>0.05) .

22 RERBLAFXT AL 69 Hom AEAR R L

mmS] CJFL EBL COTL =ACL

e 2
A O

o i

Contrast vision (logMAR)
(=]
[\S)

|
° o
[\e)

4
1.0/1.0  0.8/0.8  0.6/0.6 0.4/0.4

Binocular decimal vision A

Contrast vision (logMAR)

L0/1.0 0808  0.6/0.6 0.4/0.4

Binocular decimal vision C

—_
(%
1

—_
(=]

S

Contrast vision (logMAR)
(=]
W

|
<
W

1.0/1.0

0.8/0.8
Binocular decimal vision E

0.6/0.6  0.4/0.4

T, BT HAE BB LS = ECRIRT HEERE ) B
T HYEEE (P<0.05 5 P<<0.01) , T [ B [
FHSIREARTITREA . 7E 80% . 60%. 40% Xif FbJE
T, S5 HICHEEM L, A AR IR T
X HCEE R SR %, 91 H. 0.6/0.6 F110.4/0.4 41 %
B B (P<<0.05 5% P<0.01) ; 7F 20%. 10% X} kb
FET, £ EIAEE T XS LB BT
HOGIREE (P<<0.05 8% P<<0.01) , Jf H %L &1
TS T IR . 7E 60% . 40%. 20% X Lt
FEF, 0.4/0.4 BT HAETSEIREE T 1) L EEL T 5
THOEHE: (P3#4<0.05) . WK 2,

= 08

S oef

B

S 04

8 o2r

[72]

= 0

£ 02

8 —0a4l

© 1.0/1.0  0.8/0.8 0.6/0.6 0.4/0.4

Binocular decimal vision B

Contrast vision (logMAR)

—0.2*"
1.0/1.0  0.8/0.8  0.6/0.6 0.4/0.4
Binocular decimal vision D
& 15T
< EE ek
=
Y L
<z 1.0 k% k%
=) ks
% sk ****
=05
g
2 .
5 0 ,
© 1.0/1.0  0.8/0.8  0.6/0.6 0.4/0.4
Binocular decimal vision F

B2 AESERETHX I ER DT

Fig2 Changes in contrast vision in different luminous environments

A: 100% contrast; B: 80% contrast; C: 60% contrast; D: 40% contrast; E: 20% contrast; F: 10% contrast. Within the same vision

group at the same contrast, P<<0.05, "P<<0.01 vs SL. =6, x=*s. SL: Sunlight; FL: Facing light; BL: Backlight; TL: Twilight; CL:

On-cloud light; logMAR: Logarithm of the minimum angle of resolution.
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Fig3 Changes in contrast vision in different visions

A: 100% contrast; B: 80% contrast; C: 60% contrast; D: 40% contrast; E: 20% contrast; F: 10% contrast. In the same luminous

environment at the same contrast, P<<0.05 vs 1.0/1.0 group, “P<<0.05 vs 0.8/0.8 group, and *P<<0.05 vs 0.6/0.6 group. n=6,X+s. SL:

Sunlight; FL: Facing light; BL: Backlight; TL: Twilight; CL: On-cloud light; logMAR: Logarithm of the minimum angle of resolution.
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