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Abstract: For the distortion caused by a secondary incline in optical design for a high dynamic dimming
imaging system based on Digital Micromirror Device(DMD), this paper establishes a self-distortion
correction model based on regioning. According to the optical path design characteristics of the high
dynamic dimming imaging system, the reasons of distortion were analyzed. By taking the causes and
features of different types of distortion models into account, a model was established based on distor-
tion correction function region by combination with the characteristics of the system itself. To solve
the problems of over-assignment or un-assignment in correction processing, a reverse correction meth-
od was used to solve the distortion parameters and to complement the distortion correction. Finally,
the self-projection by DMD was used to calibrate the displaying template and to realize the design of

self-distortion correction system. The experimental results show that the pixel error of system after
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correction is 0. 87 pixel. As compared with the traditional correction model, the model overcomes the

slope distortion, radial distortion and the eccentric distortion and the distortion correction process does

not depend on external environment, so it has fast and reliable correction procedure and meets the re-

quirements of high dynamic dimming imaging systems.

Key words: high dynamic imaging; dimming imaging; distortion correction; distortion model; Digital
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Fig. 1 Block diagram of system composition
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Fig. 3 Schematic diagram of image distortion
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Fig. 6 Image correction results
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Tab.1 Error analysis of distortion before and after corrections

WA R 2 KIER2E WA R 2 RIER2E
5.83 0. 00 5.66 1. 00
11.18 1. 00 7.07 0. 00
30. 48 0. 00 8.94 1. 00
4.47 1.41 5.10 1.41
11. 40 1.41 6.71 1. 00
23,43 1.41 8.25 1.41
1. 00 1.41 1. 00 0. 00
2.24 1.00 7.07 1. 00
10. 77 1.41 9.06 1. 00
5.83 1. 00 2.83 0. 00
5.10 1.41 5.66 1. 00
5.10 1.41 10. 20 0. 00
7.07 0. 00

TR 8.06 0. 87

AT LLE AR RO 8 R IR 22 7E 8 pixel,
B RBFRE A F] 30 pixel B FFFHiRE/NT 1
pixel, IK8| T REBR R RIS ER, JKIRE
R 1. 41 pixel, BB AR IE f5 B9 05 5 BLAR 5 B0
B RIER A5 MLk

AR ] A% 1 K /. A DMD #52 an il 7 fi
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Fig. 7 Template after changing size
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Tab. 2 Analysis of errors with and without distortion

corrections after changing template size

WA IR KIEIRE WA R RIERE
5.66 0. 00 9.22 1. 00
11.70 1. 00 24. 41 1.41
9.43 1.00 3.00 1. 00
9. 85 1. 00 11. 66 0. 00
5.39 1.00 9.06 1.00
5.39 1.00 11.00 1. 00
5.39 1. 00 9.22 0. 00
12.53 0. 00 12.08 1. 00
2.83 1.41 6.71 1. 00
12.37 1. 00 6.08 1. 00
7.07 1. 00 13. 42 1.41
17. 00 0. 00 5.66 1.41
1.41 1.41

iR 2% 9.10 0. 88
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