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Abstract: An adjustable contrast optical target equipment was constructed. After researching the rela-
tionship between image contrast and optical contrast, a contrast calibration method by the improved
Back Propagation(BP) neural network was proposed. Firstly, the BP neural network model was de-
signed for calibrating the contrast. Then, by combining the Levenberg-Marquardt(1.LM) with Shrink-
ing-Magnifying Approach, the BP neural network was improved to optimize the convergence speed
and generalization ability. Finally, based on the experimental platform of the adjustable-contrast tar-

get, the image contrast was obtained by measured radiation data. Comparing with the traditional BP
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algorithm, the improved one has a better convergence speed and generalization ability. Its calibration

accuracy has been improved by 100 times and by 10 times as compared with those of the traditional BP

network and the steepest descent method, respectively. When the training times is to be only 2 876

times, the maximum error between calibration value and target calibration value for the contrast is

0.01%, the training mean square error converges is 0. 000 459 441, and the test error converges is

0. 000 467 003. These results demonstrate that the algorithm is feasible and can meet the demands for

contrast calibration in the equipment.

Key words: adjustable target; contrast calibration; Levenberg-Marquart (LM) algorithm; shrinking-magnif-

ying approach; neural network
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Fig. 1 Sketch map of adjustable contrast optical target
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Fig. 2 Equipment to obtain radiance in real-time

IR 2 00 S B by 0 S I S L 0
o o A S B 2 AN 3 BT dly ot Al LR S DL 3%
V1 P A P S T S R S BE (AN 4 B

« nm™)

(%)
T
i
I
[
[
+
'
'
[
I
'
'
[
[
[

T
i
[
[
[
[
'
[
[

'
'
|

-
U
U
|
'
U
U
|
'
[
T
|
'
'
|

1

Absolut radiance/(W » m?

400 500 600 700
Wavelength/nm

P 3 o ) A o S I 2%

Fig. 3 Real-time irradiance curve

Fig. 4 Obtaining radiance value
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Fig. 5 Measurement result of color temperature

U S B2 Y A (R S 2 A AR R0 57 Y
SRR SERE . e A E R 2 AR YL O B
FIRT RS TRZE

[7) I 7 R AR 23 BR A Qs R 1A s 8
Ot HL 28 G2 i AR AL AJE SRR IR 6T 07 9 PR A5 B A
6 B 7R

Bl 6 EMRAHK
Fig. 6 Obtaining images



954 e KME TR

5 20 &

UL R T — RGN Lb B b 5 10 500 4
L T REAROYE P . SRR AR AR KN 210,
Rk BB TR H AR 5 S B % R 4 i
0%.1%.3%.5%.10%.20% .30% M T- &L 4% 30
4 ¥ 2/3 YENMZ R I ZREE . 1/3 1EN
AR L BIDRE 5 A0 T 00 b 1 20 dAE M IR 4E L 10
AR ML
4.2 ZWHER

MR A ) I E R RZE T S 3~12
Ao BRJZ Y A5 B 3 IO A 1 D U] 2 A /D 3]
Z MRIKBEIL 2~20 AN BRUZ AT SR W 45 , 25 5
# 1R,

R1 TREBRTREHERILR

Tab.1 Comparison of different hidden nodes
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Tab. 2 Comparison of different algorithms
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Tab. 3 Comparison of demarcation and target values
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