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The Focal Length Measurement of Thermal Imaging System by 4-bar Targets

SUN Jun-yue, MA Dong-mei, HUO Yu-bo
(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
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measurement can reach U = 0.4%.
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Fig.1 The magnification focal length measurement method
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B2 MTEEER Fig.2 The 4-bar image
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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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Tablel The focal length calculated in different temperature
difference for the same 4-bar target, (The designed focal
length is 900 mm)
Temperature Diff./C ny/pixel Focal length/mm
2.0 187 893.8
1.8 187 893.8
14 188 898.5
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
—1.0 187 893.8
—14 187 893.8
—1.6 187 893.8
—1.9 187 893.8
—2.0 187 893.8

% 2 iRl R—AMREERVHE D 800 mm KIRZE
HEENRSIE, FTHBREREER 38.465 mm. £
BETHEERNETIE £=812.0 mm, HFTRHFATH
B (IR R IR 2 5=0.03%: BARERE yH
MERE (n=259) 6,=0.39%; HIFRT y HE
R¥E5,=0.03%; WA Uy=0.39%. FEEERRLRA:
f=812.0mm=+3.2mm.

£2 FRBXETAENEE (ABERIHE 800mm)
Table2 The focal length calculated in different temperature

difference (The designed focal length is 800 mm)

Temperature Diff./’C ny/pixel Focal length/mm
1.0 519 811.2
1.0 520 812.8
2.0 520 812.8
—1.0 519 811.2




$28% HF4H Vol.28 No.4
2006 % 4 B WEHZE: NANFERGUERRRRAERE April 2006

5 4t

FH DUAT S B R0 B Hh LR R AR B ATAT Y
BRI EEENTE, BEZBHRUFETRT
(RIBRE], (HERIRAAET U B R B —RIIIE
BIERME, XA ARRRERET &R HARE
AW IA B MBIBEE . T THA B
HERERNRENLRE, RHCZREZMTS
HAREEAATLRC I FAT B ROE £ TAF &, (A IXF
TENBRRB R, TERE, MRBEX
EXERE, WmRTHANRIRTI6E.

Heo SLRLEE
Fig.6 Photo of the experiment
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