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Measurement device and method of MTF for visible TV camera
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WANG Lei', CHEN lJiejing', WANG Shengyun'
(1. Xi’an Institute of Applied Optics, Xi’an 710065, China; 2. School of Optoelectronics,
Beijing Institute of Technology, Beijing 100081, China)

Abstract: Modulation transfer function (MTF) is an important parameter to evaluate the imaging performance
of TV cameras. A measuring device and method for MTF of visible TV camera were introduced. A three-
integral spherical target generator system was designed, the target and background brightness can be
independently controlled by electric attenuators. The outlet non-uniformity is 4.1%. An automatic sub-pixel
interpolation algorithm based on sliting slit method and a least square method of line spread functions were
wtilized to realize the angle calculation automaticly and MTF measurement accurately. The repeatability of the
measuring device is 0.007, and the measurement uncertainty is U=0.05 (k=2). Finally, the comparison
experiment with foreign advanced instruments shows that, the measurement device established can effectively
solve the problem of evaluating the image quality of TV cameras.
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Fig.1 Schematic of tilting slit method
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Fig.2 Schematic of measuring device
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Fig. 3 MTF measuring device for TV camera
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Fig.4 Schematic of object generator
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Fig. 8 MTF measurement result
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Table 1 MTF measurement results of photoelectric system

25 [A] 4% /Ip-mm

S 1 2 3 4 5 6 7 8 9 10

1 0.85 0.66 0.50 0.39 0.30 0.22 0.16 0.13 0.07 0.05

2 0.85 0.66 0.50 0.38 0.30 0.22 0.16 0.13 0.07 0.05

3 0.85 0.66 0.50 0.39 0.30 0.22 0.16 0.13 0.07 0.05

4 0.84 0.67 0.51 0.40 0.31 0.22 0.16 0.14 0.08 0.05

5 0.86 0.67 0.51 0.40 0.30 0.22 0.16 0.13 0.07 0.05

6 0.85 0.66 0.50 0.39 0.30 0.21 0.15 0.13 0.07 0.05

7 0.85 0.66 0.50 0.39 0.30 0.22 0.16 0.13 0.07 0.06

8 0.85 0.67 0.51 0.39 0.31 0.21 0.14 0.12 0.07 0.05

9 0.85 0.67 0.51 0.40 0.30 0.22 0.16 0.14 0.08 0.05

10 0.85 0.66 0.50 0.38 0.29 0.22 0.16 0.14 0.08 0.05
EME 0.85 0.66 0.50 0.39 0.30 0.22 0.16 0.13 0.07 0.05
i 22 0.005 0.005 0.005 0.007 0.006 0.004 0.007 0.006 0.005 0.003
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Table 2 MTF measurement results of I-SITE
. 2 [ J5i4¢/Ip-mm !
REL
1 2 3 4 5 6 7 8 9 10
1 0.90 0.69 0.53 0.40 0.31 0.23 0.14 0.13 0.06 0.05
2 0.91 0.69 0.52 0.41 0.31 0.23 0.14 0.13 0.06 0.05
3 0.90 0.69 0.52 0.40 0.31 0.23 0.14 0.13 0.07 0.05
4 0.90 0.69 0.53 0.40 0.32 0.23 0.14 0.14 0.06 0.05
5 0.90 0.68 0.52 0.40 0.31 0.23 0.14 0.13 0.06 0.05
6 0.90 0.69 0.53 0.40 0.32 0.22 0.14 0.13 0.07 0.05
7 0.90 0.68 0.52 0.41 0.31 0.23 0.14 0.13 0.06 0.06
8 0.90 0.69 0.52 0.40 0.31 0.23 0.13 0.12 0.06 0.05
9 0.90 0.69 0.52 0.40 0.31 0.22 0.14 0.14 0.06 0.05
10 0.90 0.69 0.53 0.40 0.31 0.22 0.14 0.14 0.06 0.05
SEHME 0.90 0.69 0.52 0.40 0.31 0.23 0.14 0.13 0.06 0.05
bR 2= 0.003 0.004 0.005 0.004 0.004 0.005 0.003 0.006 0.004 0.003
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