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The Focal Length Measurement of Thermal Imaging System by 4-bar Targets
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ChangChun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Jilin ChangChun 130033, China

Abstract The focal length of a thermal imaging system was assessed by the magnification method using
4-bar targets as infrared objectives. However, the detector pitch is larger than that of CCD detector and limits
the measurement accuracy. In order to improve the accuracy, appropriate 4-bar targets are chosen according

to academic calculation. The uncertainty effects in measurement was analyzed and the uncertainty in
measurement can reach U 0.4%.
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Fig.1 The magnification focal length measurement method
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Fig.3 The wave of the 4-bar image
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Fig.4 Phasing effects with a detector array when the optical
blur diameter is equal to the detector size
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Fig.5 Abbreviated notation of image wide acquisition

No 1

3.1

221



28 4 \ol.28 No.4
2006 4 Infrared Technology April 2006
An
ANpax  E1
o 1n n
1
n 900 mm
Tablel The focal length calculated in different temperature
320><240 difference for the same 4-bar target, (The designed focal
n length is 900 mm)
300 oy 0.33% Temperature Diff./ ny/pixel Focal length/mm
2.0 187 893.8
1.8 187 893.8
14 188 898.5
3.2 1.0 187 893.8
0.9 186 889.0
0.8 187 893.8
0.4 187 893.8
0.5 188 898.5
0.9 187 893.8
f y 1.0 187 893.8
14 187 893.8
2 16 187 893.8
(2 19 187 893.8
2.0 187 893.8
PRI IR 2 800 mm
ye J(a} NEARNE 38.465 mm
@) fo 812.0 mm
- (lfuf +(1J2u§, +(12’J2u§ f o 003% 4
y y y n 259 & 0.39% y
o, 0.03% Ur 0.39%
Ur Uy Uy f 812.0mm=3.2mm
2 800 mm
k 3 Ur  3uy Table2 The focal length calculated in different temperature
ffexUr f difference (The designed focal length is 800 mm)
4 Temperature Diff./ no/pixel Focal length/mm
1.0 519 811.2
1.0 520 812.8
1 900 mm 2.0 520 812.8
1.0 519 811.2
12.579mm
1
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Fig.6 Photo of the experiment
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