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Calibration and Test of Radiance for an AOTF-based Visible
Multi-spectral Imaging System

GAO Xianni, WANG Xiaobing, DOU Jianbin, GENG Shunshan, YANG Hongjian, LI Xiaoyang
(China HuaYin Ordnance Test Center, Key Lab of Guided Weapons Test and Evaluation Simulation Technology,
Huayin 714200, China)

Abstract: In order to test and evaluate the performance of multi-spectral imaging system, this research built
the multi-spectral imaging system test platform. The each link output radiance of the visible light
multi-spectral imaging system test platform based on AOTF is analyzed, and it’s calculated the output
radiance transmissible efficiency. The platform has been tested and verified, when the MRC is tested in this
test platform. The building method and analysis of this test platform maybe has reference meaning for

infrared multi-spectral imaging system test.
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Fig.1 Operational principle of nolinear AOTF
FEENNRE GG W B 2 Por, B EOGIRES

500 mm AEEDGEHEE, P2 AOTF It £:7 i B
e EEAR, BEN 2546.1 mm EHEATGE, TR
()R B R bR R o AR A ok DUAT AR, 384
FERE AN FEOGAE R AU S AR Bk, AR 2%
e FE 15 21«

L &=L 5 XP1XPaotr X P2 1)
s Lo A e 24 H AR SR B s Lo b DU LY
MRS Lo Py 500 mm ~PAT 6 i i 0 10 4%
& AR, P1=L4/L wu; Laotes Paote A AOTF
T 5 40 S B AL, Paore=Laote/L1: Lo P2
i 2546.1 mm CPATOGE AR S KAEAUR, Po=
Lo/L seso

e 963%

s
%0609,
RELECAI RIS,

=
6000 5000

3000 S~ 600 650
20 (ed/m2) 2% 1000

5;-18{{ (nm)
K3 BIERICHER A 5T R i
Fig.3 Radiance of integrating sphere

2546.1mm VAT

d

-
—

B
Tn
\

A

b
1

|

@ By
e

B2 hr o K
Fig.2 Light path of test platform
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Fig.4 Radiance of integrating sphere through 500 mm collimator
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Table 1 Radiance of light path from test platform for each link(the luminance of integrating sphere: 6852 cd/m?)
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(L ) PATRE R (L M AOTF WHIE (Laote) AT R (L)
538 0.0797 0.0515 0.000548 0.0716
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Table 2 Radiance transfer efficiency of light path from test platform in each link(the luminance of integrating sphere: 6852 cd/m?)

it b BRI

WA nm

VAT E A (P

B BRI 500 mm YEUER R 500 mm AT
Je AOTF W5 (Paote)

A EROGIRIE T 2546.1 mm
PAT RS G (P

538 0.65 0.01 0.90
576 0.64 0.08 0.91
616 0.63 0.13 0.91
656 0.60 0.07 0.91
686 0.58 0.21 0.90
718 0.55 0.21 0.89
%3 BUYERGIE Yy 13088 cd/m? i 5% FE i
Table 3 Radiance when the luminace of integrating sphere is 13088 cd/m?
\ i EH R S EE/(W(sr-m?)) ST LTS £ 0
Wk/nm AT TR S RN BRI AR 6 B 2 g

550 0.1883 0.000440931 427.0514

578 0.2304 0.003947432 58.36706

618 0.2671 0.01016565 26.27476

654 0.263 0.01355181 19.407

690 0.2172 0.01563761 13.88959

722 0.1453 0.01313297 11.06376

732 0.1187 0.01178078 10.07573

738 0.1023 0.01127284 9.074909

746 0.0802 0.01085923 7.385422

754 0.0582 0.01082276 5.377556

762 0.0367 0.009852499 3.724943

768 0.0213 0.01054006 2.020861
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Fig.9 Output radiance change, when the AOTF frequency is fixed
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Fig.10 The change of the target image, when the AOTF frequency is fixed
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