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Applying tilt mechanism for high-resolution image

acquisition
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Abstract

In this paper, to compensate the degraded performance in high-resolution infrared sensor due to
assembling error, the influence of each component was evaluated through the sensitivity analysis of lens
assembly, axis mirror, and detector and also suggested detector tilt mechanism for compensation. 3
detector tilt mechanisms were investigated. The first one is 'Shim plate' method which is applying shim on
installing plane. The second one is 'Tilting screw' method that is using tilt screw for adjusting detection
plane. The last one is 'Micrometer head' method that is installing micrometer on detection plane and
acquiring quantitative data. Based on the investigation result, 'Tilting screw' method was applied due to

ease of user control, small volume, and real-time controllability, thereby we could acquire high-resolution
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infrared images. The research result shows that the tilting mechanism is necessary technology for the

implementation of high-resolution infrared imaging sSystem.
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Thermal Image system, Tilt mechanism, sensitivity analysis
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Fig. 1. Optical schematic of the IR sensors
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Table 1. Displacement by Tilt and Decenter of the Lens

25 2R X Y

0.01 0.00148 0

0.02 0.00295 0

Tilt(Deg) 0.03 0.00443 0

0.04 0.00590 0

M 0.05 0.00738 0
0.01 -0.00530 0

0.02 -0.01060 0

Decenter (mm) 0.03 -0.01591 0

0.04 -0.02121 0

0.05 -0.02651 0

0.01 -0.00045 0

0.02 -0.00091 0

Tilt(Deg) 0.03 -0.00136 0

0.04 -0.00181 0

M2 0.05 -0.00227 0
0.01 0.00084 0

0.02 0.00168 0

Decenter (mm) 0.03 0.00251 0

0.04 0.00335 0

0.05 0.00419 0

0.01 -0.00269 0

M | Tiit(Deo) 002 | -0.00537 0

0.03 -0.00806 0]

0.04 -0.01075 0

0.05 -0.01343 0

0.01 0.01446 0

0.02 0.02893 0

Decenter (mm) 0.03 0.04339 0

0.04 0.05786 0

0.05 0.07232 0
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Fig. 3. The comparison of
Sensitivity of the mirror
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Table 2. Displacement by Tilt and Decenter of the Mirror1

Displ t
Classification K2 zzgt)emen X (mm) Y (mm)

0.1 0.04 0

0.05 0.02 0

0.04 0.016 0

FM1 Azimuth 0.03 0.012 0
0.02 0.008 0

0.01 0.004 0

0 0 0
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-0.01 -0.004 0
-0.02 -0.008 0
-0.03 -0.012 0
-0.04 -0.016 0
-0.05 -0.020 0
-0.1 0 -0.04
0.1 0 0.02
0.05 0 0.012
0.04 0 0.009
0.03 0 0.007
0.02 0 0.004
Elevation 0.01 0 0.002
0 0 0
-0.01 0 -0.002
-0.02 0 -0.004
-0.03 0 -0.007
-0.04 0 -0.009
-0.05 0 -0.012
-0.1 0 -0.02

E 3 FM2 Tilt/Decenterol| [t 242
Table 3. Displacement by Tilt and Decenter of the Mirror2

=

Classification Dlspla((jt)ement X (mm) Y (mm)
0.1 0.136 0
0.05 0.068 0
0.04 0.054 0
0.03 0.041 0
0.02 0.027 0
0.01 0.013 0
Azimuth 0 0 0
-0.01 -0.013 0
-0.02 -0.027 0
-0.03 -0.041 0
-0.04 -0.054 0
FM2 -0.05 -0.068 0
0.1 -0.136 0
0.1 0 0.084
0.05 0 0.042
0.04 0 0.034
0.03 0 0.025
Elevation 0.02 0 0.017
0.01 0 0.008
0 0 0
-0.01 0 -0.008

-0.02 0 -0.017
-0.03 0 -0.025
-0.04 0 -0.034
-0.06 0 -0.042
-0.1 0 -0.084
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