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Abstract: In order to detect the imaging reliability of infrared target with difference wavelength at high
& low temperature ,black body and IR collimator are adopted to simulate infinite target,IR aiming device
is located in high & low temperature and image of IR target is captured by CCD so as to judge the
imaging quality of IR aiming device. The designed collimator was with wild—field and its MTF at 20 Ip/
mm spatial frequency was higher than 0.2 in corresponding focal plane of different wavelength.
Meanwhile in order to provide an stable —55 C—-70 C high & low temperature testing condition rapidly
and accurately, a self—adaption fuzzy PID temperature control technology was provided. Adaptive factor
was adopted to combine fuzzy inferior and PID controller. By adjusting control parameters on-line, the

performance of PID controller was further improved and system control accuracy was raised up. The
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experimental results show that this method not only improves the dynamic response process but also guarantee

no static error. The temperature control precision is £0.05 C.
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Fig.1 Principle diagram of temperature stress reliability testing system

IR focal OLED

Aiming device

of IR aiming device

2 KMFESH XL FEITHERIT

ek A ARBRm A R, BE A = T RS
SR AE I K AT 6B #4850
Ve br N TAE K 8~12 wm; 23 120, 4%
FH2Z 48 bn B AR AR oK . ik B R 47 iy 5 o %
K, TEAL G R Yy s A5 0 Sl B gl A T AEBR
AT T AR, niE 2 B,

Optical window IR collimator

p—
- 1

—

== L L]

N\

—\

K

1

[ 2 LA FATOLE RGOLH A
Fig.2 Diagram of infrared collimator system optical path
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Fig.3 Spot diagram
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Fig.4 MTF curves of IR collimator
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Fig.6 Distribution graph of membership function
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Tab.2 Detection record of temperature chamber

Temperature/ C  Measured temperature every 10 min (after 30 min) ~ Maximum temperature deviation ~ Average value Temperature deviation/C

70 70.03,70.05,70.02,69.98 ,70.00 +0.05 70.007 0.007
70.03,70.00,69.98 ,69.97 ,70.01 -0.03 ’ '
39.98 ,40.00,40.02,39.97 . 39. .04
40 39.98,40.00,40.02 ,39.97 .39.96 +0.0: 39 993 ~0.007
40.00,39.98 ,40.02 ,40.04 ,39.96 —-0.04
20 -30.00,-29.98 ,-30.04 ,—29.99 ,-29.97 +0.03 30.005 0.005
—-30.00,-30.02 ,-30.05,-29.99 ,-30.01 -0.05 ' '
55 =55.00,-55.05,-55.04 ,—54.98 ,-55.01 +0.04

-55.01 -0.01
—54.96 ,—54.99 [ -55.05 ,—55.03 ,-54.99 -0.05
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Fig.10 Experimental device of reliability testing system of infrared

aiming device
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