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Ameliorated and optimized method of acquiring wide-view
infrared images with high resolution

JIANG Bo, XIAO Gong-Hai, WANG Yi-Kun, WANG Yu-Xi, WANG Ya-Nan, ZENG Pan
(Key Laboratory of Space Active Optical- Electronics Technology, Shanghai Institute of Technical Physics,
Chinese Academy of Sciences, Shanghai 200083, China)

Abstract: An optimized method was proposed to get high resolution and wide-view images of infrared target. To overcome
the shortcoming in the traditional ways that had the contradiction between wide-view and high resolution, this experiment
scheme was designed that adopted pendulum scanning of whole system along with synchronal image motion compensation. It
was shown that the precise speed control and image motion compensation performed decisive roles for the successful achieve-
ment of the whole system. What’s more, optimized design had been made for these two parts. The experiment and simula-
tion results are in good agreement. Accordingly, the engineering feasibility of the proposed design method has been valida-

ted. The experiment results show that the velocity error of the system is 0. 19% . After synchronal image motion compensa-
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tion, the obtained infrared images have both wide-view and high resolution.
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Fig.1 Pendulum scanning of aerial camera
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Fig.2 Simulation model in Simulink System
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Fig.3 Implementation scheme of system hardware
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Fig.4 Contrast images of the experiment and simulation
results in pendulum scanning control; (a) simulation in
10 rpm, (b) experiment in 10 rpm, (c¢) simulation in
5 rpm,and (d) experiment in 5 rpm

&1 FE2 10 rpm B FEHLE EE

Table 1 Value of random velocity at a speed of 10 rpm
Bl 1 ~4 55 ~8 B9 ~12 $dE13~16 i 17 ~20

9.946 632385 10.10560989 10.03208160 9.928989410 10.014 057 16

9.853935242 10.09759903 10.058 87985 9.917736 053 10.039 520 26

9.796333313 10.084 15222 10.00442505 9.911727905 10.061 359 41

9.767246246 10.058 87985 9.949 874878 9.911251 068 10.078 525 54
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Fig.5 Contrast of experiment and simulation re-
sults in image motion compensation: (a) simula-
tion curves, and (b) experiment curves
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Fig.6 Infrared images with motion compensation; (a) before
compensation in 4 rpm, (b) after compensation in 4 rpm, (c) be-
fore compensation in 5 rpm,and (d) after compensation in 5 rpm
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Fig.7 Wide-view infrared image
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