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Verification and optimization of automatic brightness
adjustment algorithm for airborne display

ZHU Pei-li*, CHANG Zhi-gang
(Taiyuan Aero-Instruments Co.,Ltd.,Taiyuan 030006 ,China)

Abstract; Airborne displays usually use the brightness automatic adjustment algorithm based on We-
ber-Fechner law to achieve automatic brightness adjustment. Due to the difference in design, materi-
als, devices and assembly of the internal ambient light detection conversion circuit and LED backlight
adjustment control circuit, the actual ambient light-brightness curve deviates from the standard
curve, resulting in an automatic brightness change effect that does not meet the requirements. In order
to make the ambient light-luminance curve of the display conform to the standard curve, a set of dis-
play ambient light-brightness test system is proposed in this paper. The composition and program flow
of the test software are designed. The experimental data is obtained and the curve is drawn through
the program control. Through the analysis and comparison of the experimental data and the curve, the
algorithm of automatic brightness adjustment of the display is optimized. The experimental results
show that the optimized dimming algorithm curve is close to the standard curve, and the error be-
tween the actual brightness value and the standard brightness value corresponding to the same
ambient illumination is less than 3%, which meets the design requirements.
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Fig.1 Principle diagram of brightness automatic ad-

justment module
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Fig.2 Principle diagram of the ambient light-bright-

ness test system
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Fig.4 Physical diagram of programmable environ-

mental light source
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Fig.6 Structure diagram of software composition

3.4.2 BRMEEF A

AR B 5 S B e AT bR Ak g ST 3R
15 HiE # , OR 5 15 0 1l 2 880, I s s, T s X
s HEAT R SUR M R 2 T B R S B R L TR bR
Xof H5CHHE A0 it 2 AT O3 A RN Gk R B AL s AL
PR AT S5, 28 2 480 B B R B 0-5E
7 A i 2 2 0 b 1 Al 2L o8 R g E
Bl B UE A AL T AR S5 R

AR AR WA 7, BRSBTS .

(DB WRE ST WAk Socket E#: 7, 5B I
P53 €0 52 B TR AT AR 4 S VR 1) 3 TR ST
TAE;

(OZHBCE  BCE DGR IR 2R A, 26
B ARA Ty ), B OGRS SR

(3) Ja g Mt - i 4l 2 40 8| L JT IR A 3D
T B D 12X F P B 0158 AR A il 42 iy 2 7

CA) 98 il i AR A o PR B O« AR 8 0 1Y kS

O B 85 O BERE 6 N A 85 O 72 Ak £ 0 T 46 DU
T 4 R A5 U e 2 R

(5) R B AL i Sl 7 e B 000 A9 o AR 40 B
FOlnk, MU A 5 Wosse Bl aDGIE R s BT
SR A S I 5 B

(6) Bl 728 B0 0 . AR 4l 2 B0 B, 4] AT R
PE IR B G IEAR U 1 A — > Tt R A BR 8
MERE

B

o
o
=]
=14
4

A
BRI
i PR

'\
)

\
)_
Pt

\
iR A 40 p REEER
REHN BT E

RS |
ARY

Y
21 i £

Y e \\
BABTE REEH) pa
F1#h £ B \\)\Uﬁ‘&

WRLER - 15

K7 st R

Fig.7 Software flow chart

(ODEELBEUW ~ ), BEEMIK, HERA
I3 A5 3k 5 B 4 o A

Q) TP LA R H i 2 A
H 1 o 4 A 85 8 R S R S B A R e/ e ik
HEERRGOHF KA K, ;

() L il 8 56 h £k - 2 1l B 0 X £ 19 4 85
-5 AR £k

(10D B4 e A7 - X A AT H 114 00 3 250 A
i 2% B HEAT DR AF 5



ol

ARAMSL o 45 WL 7S #5558 JE 1 Sl 35 S A Ik & e 1k 909

AD HXEHRMIAERZ LR G ~ A0 T3
I A SRR IR S A L TSN AR SR
30 I8 B A ARG PR Sk, A5 0 25
R 5

(12> S5 AL . 52 1l 4R 2 o R R O 3 1 &R
BOW T IR 4G R BUR B AE A BRI ] .

4 SRR A AL E B

4.1 IHWHEE

TEGAF G B AL S T X BoR a8 #EAT 52 FE A
S TR, 58 R B O BE bR o it 2k 4
il e B Sh VA R I A R A A T AR Bk
2 7= 2% DEIE R s B E OB IR I R AT R 4ok
TR 361 2 22 2 B, I AT AR A Ol R X o AR 1
TR A | % H U 25 AN 2 A vl 2R RE TR ZR L I 30
W & 48 iR I .

TSR T e R g A B R K, DG
TR 85 BE T A H 52 BE B 1 000 od/m” , BIA
FL W B,..= 1000 cd/m’,

42 HEX-ZEREME

KT ER G R KM K, (E., ®HF
108 4 M H AL RAT BLAVE N S0 X 4 L 4RI 25 ~ 42
%, KATEEE] 350 ~2 800 h, #EERWL I AT
0. 8, €850 T, B I 3 10 ) 68 TE K, B IS ) A 2>
F 50 h,

FESCHG IR v, 1 I R g o O
BT 38 AT R AR PR B O R R B 8L K BH Ol
T JSA T] 1 B2 B 05, B ) S 7 4% B T RO B
o E R — IR R, Gk R AT B AR R 8 5
JE VR R A 58 B ) B & AT DR BTl

1k 3 SR B A B R R R S . R REOL TR
MR A2 [ R (0 1 S AN () 2 138 (DA S s
e B R /b ARk RN K =25.K =
10, & 8 g #hBE -5 AR Ui v il 25

100

80

60 | —— standard curve

40

Display brighness percentage/%

20 p

0 A '} . 1 i 'l i
0 1000 2000 3000 4000

Ambient illumination/Ix

8 FABEG-5E B A A o T 42
Fig.8 Standard curve of ambient light-brightness changes

4.3 EEWIE

(DR RS B ek =8 (3)  IE R B K=
25,K',=10,B .= 1 000 &% .38 oF 118, 18
BN 1 PR R R B I T s 48 58 B bR i
A 5

) KRR AR5 X () B — AR R
JEAE B S — A W P B R DA/ 1) R
FFARAL W36 7 1) 7 28 5 BE L Ho i IR A BT
HREE(E N 0 Ix, REOL AL o0 100 1x, e KIF
BOCRBEME R 4 000 1x,

T AT TR A B A B 2 R gk 1 P
TN [ — EREE G HEEE TR 04 S0 52 B 5 A v S B R
FELIE R T 3% ANREH & P EK .

F1 HERIEMRALHINBEER(HRE/RARE)

Tab.1 Results of the measured data of the algorithm verification and optimization(Current brightness/Max brightness)

¥ FEEL IR /1x bR AERLIE /6 SE A/ 2% Ltk B/ %
1 0 10.00 5 8
2 100 60.00 45 58.6
3 200 67.53 51 66.5
4 300 71.93 54.5 69.9
5 400 75.05 57 73
6 500 77.47 58.9 75.5
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8 S I /1 i fE s/ %6 SR/ % A i/ %
7 600 79.45 60.5 77.4
8 700 81.13 61.9 79.1
9 800 82.58 63.1 80.6
10 900 83.86 64.1 81.8
11 1 000 85.00 65 83
12 1 100 86.03 65.8 84
13 1 200 86.98 66.6 85
14 1 300 87.85 67.3 85.8
15 1400 88.65 67.9 86.6
16 1 500 89.40 68.5 87.4
17 1 600 90.10 69.1 88.1
18 1700 90.76 69.6 88.7
19 1 800 91.38 70.1 89.4
20 1900 91.97 70.6 89.9
21 2 000 92.53 71 90.5
22 2100 93.06 71.4 91.1
23 2 200 93.56 71.8 91.5
24 2 300 94.04 72.2 92
25 2 400 94.51 72.6 92.5
26 2 500 94.95 72.9 92.9
27 2 600 95.37 73.3 93.4
28 2 700 95.78 73.6 93.8
29 2 800 96.18 73.9 94.2
30 2 900 96.56 74.2 94.5
31 3 000 96.93 74.5 94.9
32 3 100 97.28 74.8 95.3
33 3 200 97.63 75.1 95.6
34 3 300 97.96 75.4 95.9
35 3 400 98.29 75.6 96.3
36 3 500 98.60 75.9 96.6
37 3 600 98.91 76.1 96.9
38 3 700 99.21 76.3 97.2
39 3 800 99.49 76.6 97.5
40 3 900 99.78 76.8 97.8

41 4 000 100.00 77 98.1
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