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Calibration technology for high-resolution optical load by

spectrally tunable source
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Abstract: Based on the urgent need of calibration on high-resolution optical load, a series of calibration
device for high-resolution optical load by spectrally tunable source were designed. The spectrally tunable
source can produce any spectral display light from 300-800 nm, which is turned by spatial modulation
and being at infinity, clear target. Spectrum parameter, radiation parameter, imaging performance
parameter can be calibrated by the device. The calibration device's spectral radiance ranges from 5.64x
107-3.14x107" (W-sr-m~2-nm™). The calibration device’s spatial resolution accuracy is 0.059 mrad. The
calibration device’ s field of view ranges from 0O to 1°3’30”. The spectral radiance response non-
uniformity is 0.39%. The basic principle, system design of the calibration device and detailed test results
were introduced . Thus, the calibration device for the optical load has the advantages of arbitary spectrum
modulation, scalable, high resolution.
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Fig.1 Overall technical framework
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Tab.1 Test results of spatial resolution

Sequence number  m n N=1/(wf) Resolution/mrad

1 1 4 0.059

2 1 4 0.059

3 1 4 0.059

0.059

4 1 4 0.059

5 1 4 0.059

6 1 4 0.059
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Tab.2 Test results of FOV

S
equiefice « B o’ Field of view

number
1 1°11740”7  1°15’20”  1°3'40"
2 1°11740”  1°15'10"  1°3'30"
3 1°11740”  1°15°0"  1°3'20"

1°330"

4 1°11740”  1°15’10”  1°3'30"
5 1°117407  1°15'0"  1°3'20"
6 1°117307  1°15710”  1°3'40"
THE s B MR N 107, AR E Y 107, 10

3 I AR o 2 T B B KR A 1037307,
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Tab.3 Test results of distortion

Sequence . . .
number Project Lc Lu J Distortion

1 478.037 6554 477.051 3599 -0.206%
2 477.084 898 1 476.051 467 8 -0.217%
3 SePara- 477.051 3599 475.051 576 1 —0.419% 0.99%
4 tion 461.351 460.088  —-0.274%
5 479.051 478.051 -0.209%
6 480.051 478.051 -0.417%

24 BAPEREFHEFTRERERTENR

2 AT 1 6 3 R 5 B R Hh O T R R o U
TP REUE ) o A PR UE o B o B T 6 3% T 18 1 O TR
FI B 5 F 0 o 0 Pk Pl b o S T AT S A 4R
6% A A O R A O RS, DR s T
PR740 X ' i 8 52 FE Rk & Ge b A7k, 00 5k 4k 4
k4 fiw .,

* 4 ikiE= BN 45 £ (500 nm 4b)

Tab.4 Test results of spectral radiance(at 500 nm)

Minimum spectral Maximum spectral

Sequence number radiance radiance
/(Wesr™-mZ-nm™) /(W-sr'-m2-nm™)
1 5.7x10™ 3.1x10™"
2 6.8x10™ 3.2x107!
3 6.7x107" 3.1x10™!
4 6.7x10™ 3.1x107!
5 6.8x107" 3.2x10™"
6 6.8x107" 3.3x107!
Mean 6.54x107" 3.14x10"
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Tab.5 Test results of spectral resolution 3 MNEAHEE
Wavelength change Wavelength change 3.1 SESBRENELAHEE
Sequence  corresponding to single-  corresponding to single- e oo
number pixel at pixel at LI BT
0.4-0.8 pm/nm 0.3-0.4 pm/nm N=N,
! 0.4808 0.0879 PN KA 4y B (Ip/mm) s N, 75 18] 43 B 5 0
2 0.450 1 0.059 6 %{E(lp/mm)o
3 0.559 5 0.074 8 o o .
I E A A5 LA BB AN B 5E S L 1,=0.005 mrad
: - o 5 6] 48 90 7 WG 2 2% 51 A B B O RS 005 B e
5 0.5375 0.083 3 = (8 o1 B A ‘ ” 4? o=
Mean 0.50 0.075 J¥ ,u;=0.001 2 mrad ; 7 B A% BRI 3 5 1A B8 A HE AN 1
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Tab.6 Test results of spectral radiance response

non-uniformity (Unit: cd-m™)

Het-
Se- L
oca- ero-
quence . Left Middle Right S Shin P
tion gene-
number .
ity

Up 2958 2959 2967
1 Middle 2961 2956 2962 2967 2956 0.37%
Down 2961 2962 2964
Up 2964 2966 2975
2 Middle 2961 2960 2962 2975 2960 0.51% 0.39%
Down 2961 2965 20961
Up 2965 2967 2976
3 Middle 2965 2962 2967 2976 2961 0.51%
Down 2961 2965 2963
Up 2962 2964 2971
4 Middle 2963 2961 2966 2971 2961 0.34%
Down 2962 2966 2963
Up 2963 2965 2975
5 Middle 2964 2964 2966 2975 2963 0.40% 0.39%
Down 2965 2967 2968
Up 2960 2961 2966
6 Middle 2963 2964 2965 2966 2960 0.20%
Down 2964 2965 2965

FEJE , 1,=0.035 mrad ; 73 ¥ B BR 0 95 35 Ok 59 I 1 S B
E E u;=0.007 mrad ,
2% () 43 20 o 1 B AN B0 2

Upes= \/uj +uz +ui +ui +u2 =0.036 mrad
PR R
U=2u,,=0.072 mrad(k=2)
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