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Geometric calibration method of plane array camera with 60
degrees two-dimensional pointing mirror
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Abstract: Three-axis stabilized geostationary orbit plane array camera needs to search and track the tar-
get in a certain field of view, and usually adopts the "staring" imaging technology scheme combining
two-dimensional directional mirror and array detector. However, there are some problems such as im-
age distortion and image rotation, which affect the accuracy of target tracking and positioning. The dis-
tortion correction and image rotation correction of 60 degrees two-dimensional directional mirror array
camera is carried out, and a geometric model laboratory calibration method based on the combination
of internal and external azimuth elements is proposed. The average error are 0. 74 pixels, which satis-
fies the requirement of practical use, by calculating and optimizing 13 error items of the normal, north-
south axis and east-west axis of the pointing mirror.

Key words: geometric model, distortion correction, image rotation correction, internal and external
azimuth elements
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Fig. 1 Definition of ideal image plane coordinate system and

focal plane coordinate system

T B4 AR L LA B G R e 3. R AT
AR R S ik Ak ) B 04 U
SR BT E RS . AR A 4350 S #R A A B A
S TR N 38 [ B 2 T A, P AT Q 43k 4
F& ) 11 i b Al A0 AR P A L P A A Q Bl Y e o
A S IRAN ] DX 3l Aoy R

FRAUIRAS TR, T H A5 R AR ALY LA A5 78 A 455 LA
I LEZR

a. B MG AL bR 22 A b (i, ) e 46 3] 4 5F- T AR b



358 g hh 5 2 oKk I e 39 4

v’
03
v
v u
g >
v

K2 Gesihl by 2 5E

Fig. 2 Definition of image plane coordinate system
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Fig. 3 Geometric imaging sketch of area array camera
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Fig. 4 Geometric model test layout diagram
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Table 1 The solution of 13 variables of image rotation model
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Table 2 Error calculation of geometric model after

substituting random points

B WK 1 i 2 A 3

-1’ =) -1’ =)’ -1’ =)’
1. 0.2749 -0.1031 0.5712 =-0.0770 0.7346 -0.1179
2. 1.4941 1.5627 1.1851 1.6014 1.9562 2.1447
3. -0.3618 -0.1287 0.7575 -0.1275 0.0592 0.6675
4. -0.7292 -0.2529 0.8453 -0.3404 -0.5981 0.3874
5. -0.3593 -1.5268 1.7383 ~-1.1794 0.0996 0.2951
6. 1.1930 -0.4609 0.1223 -0.4593 2.0488 0.7976
7. 0.7977 -0.5231 -0.5271 0.9396 -0.69 0.6073
8. -0.4259 0.8688 -0.3522 1.0807 -0.4922 1.2278
9. -0.4895 -0.5464 0.6037 -0.5907 -0.5022 -0.5775
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