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Analysis and Compensation of Image Rotation in Internally Mounted
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Abstract To solve the problem that the traditional electric-optical reconnaissance platform which is the exposed
spherical structure increases the radar cross section of airplane dramatically, we propose a method using double
reflectors rotating along the pitch axis and the azimuth axis to achieve wide-angle scanning. The conformal design
with aircraft can be realized because of the small exposed size of this structure, and the cloaking performance of the
aircraft is ensured. Based on the light reflection vector theory, we firstly study the imaging characteristics of the
scanning system, and quantitatively analyze image rotation induced by the two reflectors rotating along the pitch axis
and azimuth axis. The exact relationship between the degree and direction of the image rotation angle and the rotation
angle and direction of the two reflectors is concluded. According to the above image rotation compensation theory, a
bilateral control technique to eliminate the image rotation is put forward when the image de-rotation prism is
controlled, and exactly cooperative motion of the scanning mirror and the de-rotation structure can be realized.
Finally. imaging experiments are carried out to validate the proposed technique, and the results indicate that the
image rotation is eliminated after de-rotation and high-precision optical image despun with root mean square less than
8' is achieved.
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Fig. 1 Internally mounted scanning structure in electric-optical reconnaissance system
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Fig. 2 Imaging schematic of the scanning reflectors
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Fig. 4 Principle diagram of bilateral control to eliminate image rotation

) 1 2 010>
0s . 053
A )
ucl, B
uc?;
D 3)
ubl ub2;
2) ucl
4) ubl

0908001-6

ub2

01+



360°

36

—90°~90°

5

.

Fig. 5 Work flow diagram of bilateral control
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Fig. 6 Verification test device of image rotation
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Fig. 7 Images of image rotation test. (a) Rotation image; (b) de-rotation image
1

Table 1 Image tilt test results

Serial  Azimuth Pitch Image | Serial ~ Azimuth Pitch Image || Serial ~ Azimuth Pitch Image
No. angle /(°) angle /(°) tilt /(") No. angle /(°) angle /(°) tilt /(") No. angle /(°) angle /(°) tilt /(")
1 0 —90 6.6 13 120 —30 7.7 25 240 30 9.3
2 10 —385 4.4 14 130 —25 6.8 26 250 35 11.4
3 20 —80 5.2 15 140 —20 9.2 27 260 40 10.4
4 30 —175 4.8 16 150 —15 5.0 28 270 45 8.9
5 40 —70 4.0 17 160 —10 6.3 29 280 50 11.4
6 50 —65 4.9 18 170 -5 8.1 30 290 55 12.1
7 60 —60 10.8 19 180 0 6.4 31 300 60 16.7
8 70 —55 9.2 20 190 5 0.1 32 310 65 12.2
9 80 —50 10.1 21 200 10 5.9 33 320 70 10.3
10 90 —45 9.3 22 210 15 8.2 34 330 75 10.1
11 100 —40 5.1 23 220 20 9.2 35 340 80 10.8
12 110 —35 5.7 24 230 25 14.8 36 350 85 15.2
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