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A Calculation Method of Minimum Resolvable
Temperature Difference

MAO Jin
(Sichuan Jiuzhou Electric Group Co., Ltd., Mianyang 621000, China)

Abstract: A method for predicting the minimum resolvable temperature difference (MRTD) of an
infrared imaging system is proposed. The method is based on the linear system theory. It uses the
modulation transfer function to establish an infrared imaging system model for simulating and generating
standard four-bar patterns with different spatial frequency (it has an aspect ratio of 7:1). By analyzing
the two-dimensional (horizontal and vertical) imaging quality of the four-bar pattern and introducing a
contrast correction factor, the temperature difference between the four-bar pattern and the background
output from the system is acquired. Then, the threshold input contrast transference is used to obtain the
MRTD of the system. The simulation results show that the MRTD predicted by this method is coincident

with the actual measurement value.

Key words: infrared imaging system; threshold input contrast transference parameter; minimum re-

solvable temperature difference; contrast amender coefficient
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Parameter name Value
Spectral cut-on 3.0 pm
Spectral cut-off 5.0 pm
F/number 1.4

Focal length 5.0 cm
Optical transmitance 0.95
Frame rate 60 Hz
Detector active horizontal dimension 16.24 pm
Detector active vertical dimension 12.49 pum

D*

Integration time

Number of horizontal detector elements

Number of vertical detector elements
Detector cell horizontal dimension
Detector cell vertical dimension

PtSi emission coefficient

Schottky barrier height

Number of active CRT lines

3D noise level

5.0e10 cm - Hz'/? . W~!
16145.833 us

512

512

26 um

20 pum

0.161 eV

0.22 eV

480

MOD
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value of horizontal MRTD
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Spatial frequency (cy/mrad) Horizontal MRTD(C) Vertical MRTD(C) Total MRTD(C)
0.06 0.08 0.15 0.17
0.09 0.14 0.25 0.29
0.12 0.19 0.25 0.31
0.15 0.22 0.35 0.41
0.18 0.22 0.40 0.46
0.24 0.28 0.55 0.62
0.29 0.33 0.65 0.73
0.35 0.39 0.70 0.80
0.46 0.42 0.75 0.86
0.56 0.47 1.25 1.34
0.72 0.61 3.65 3.70
0.79 0.78 5.40 5.46
0.88 0.94 8.90 8.95
1.13 1.53 20.00 20.06
1.17 2.83 - -
1.21 7.39 - -
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