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PERFORMANCE EVALUATION OF THERMAL IMAGING
SYSTEMS BASED ON MRTD CHANNEL WIDTH

SCEKARIARD A

WANG Ji-Hui, JIN Wei-Qi, WANG Xia, WANG Ling-Xue
( Department of Optical Engineering, Beijing Institute of Technology, Beijing 100081, China)

Abstract: It is well known that there exists an optimal angle magnification which can make the thermal imaging systems and
human eye matching optimally, thus, the thermal imaging systems attain the optimal performance. A new optimal performance
evaluation method was proposed to find the optimal angle magnification on the basis of SNR model. Based on MRTD channel
width , a new evaluation parameter was presented for thermal imaging systems performance testing and evaluating. The optimal
angle magnification or the optimal viewing distance can be acquired by using the new evaluation parameter through the experi-
mental analysis for the thermal image systems. The new theory is of great significance for developing the evaluation theory of

photoelectronic imaging systems, and it provides potential theory guidance for the design of practice systems.
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Fig.1 Imaging relation of viewing directly imaging system and
TV imaging system
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Fig.3 The MRTD(f) curve of a thermal imaging system
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B4 MELBHTGFRAAE B

Fig.4 The video images in the viewing experiments
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Fig.5 The matching efficiency cure of p(I") based on MRTD
channel width
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Fig.6 The MRTD curve of the scanning thermal imaging system

Y2k EBEEE £ ) =205 mm 44140 R 58 MRTD Hi£E
WNE 6 BN,

s B TE A R3S, B B8 B B0 R G I B AR
p( M) iR mE 7, L E R 7 [, ~5.1 BT 254
*(11), RGBS A8 [ =15.25/k, BIXTRL A 5
EMERIEE LN k~3 fERRE AR, X 5L
YR REA .

C. BRBEGL3

BT o g s A A S T HR U 28 A B L B B SR R
G5 PRI SR 320 x 240, R ES BT R 25 wm X
25um, ¥ R G AR 7, = 100mm, B RS
MRTD g4k i 8 Fis.

R38R RIS S 1 R GV ERCE p (1) HIZRN
B o, HisfE A I~ Wik, HRESERAR T =
10. 07k, B3t 7 1B e VR BE BE B8 4 0 k=2 f5 B8R
S 4e. i th 5 SERR B R R A — B,

Table 1 The multiple relation of the optimal observed distance and the monitor diagonal length for image 1

WAL Imagel ! 2 3 4 5 6 7 o 10 11 12 13 14 15 k o
R, 350 35.5 360 325 38.5 410 47.5 445 380 41.0 390 410 38.0 30.0 48.0
R, £3.0 49.0 76.0 5.5 565 8.0 76.0 66.0 79.5 76.5 75.5 840 67.0 83.5 72.0
R, ss.0 46,0 55.0 50.0 50.0 50.0 61.0 58.0 62.0 625 540 650 61.3 55.0 60.0
R, 0.5 422 56.0 45.0 47.8 61.0 617 552 587 58.8 57.2 625 52.5 56.7 60.0 ‘
ky 067 198 2.47 1.98 2.09 2.69 272 2.43 2.59 2,59 2.52 275 2.3l 2.50 2.64 2.46 0.26
ky s 42 2,03 2.42 2.20 2,20 2,20 2.69 2.56 2.73 275 2.38 2.86 2.70 2.42 2.64 2.48 0.25
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Table 2 The multiple relation of the optimal observed distance and the monitor diagonal length for image 2

W ZZ Imagel 1 2 3 4 5 6 7

bl
2

9 10 11 12 13 14 15

R, 49.5 48.0 45.5 35.0 350 47.5 40. 0
R, 69.0 72.0 85.0 72.0 65.0 63.0 89 0
R, 59.3 60.0 65.3 53.5 50.0 553 64 5
R, 60.0 46.0 50.0 45.0 46.5 50.0 61.0
ky 2,61 2.64 2,87 2.36 2,20 2.43 2. 84

ky 2.64 2,03 2.20 1.98 2.05 2.20 2.69

54.5 35.5 40.0 36.0 540 255 320 43.0
92.0 61.5 60.0 86.0 77.0 70.0 62.5 77.0
76.3 48.5 50.0 61.0 65.5 32.0 47.3 60.0
58.0 62.0 62.5 54.0- 650 61.3 63.7 60. 0
3.36 2.14 2.14 269 2.8 210 2,08 2.64 251 0.31
2.56 2.73 2.73 2.38 2.86 2.70 2.81 2.64 2.48 0.31
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Fig.7 The matching efficiency cure of p(I") based on MRTD
channel width when ¢ =2
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Fig. 8 The MRTD curve of the staring IR thermal imaging system
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