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Development of a Portable Field MRTD Tester
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Abstract: Currently, the minimum resolvable temperature difference (MRTD) test of a thermal imager is
mainly undertaken indoors. To meet the testing requirements of MRTD in other environments, a portable
MRTD tester is proposed. This paper describes the development principle of the instrument, optical
optimization design, mechanical design, and environment adaptability design, as well as the design points of
the blackbody and other components. At present, this instrument has been used in the MRTD test of thermal

imagers in outdoor environments and shows accurate results.
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1 Off axis parabolic mirror; 2 Infrared window;

3 Secondary mirror; 4 Four bar target;
5 Electric switching target wheel; 6 Blackbody;
7 Thermal imager to be tested
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Fig.1 Schematic diagram of MRTD tester
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Fig.2 Spot diagram of different fields of view in optical system
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Fig.3 MTF curve of optical system transfer function
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Table 1 Reflectivity of off axis parabolic mirror and secondary mirror coated with different materials

Coating 0.4-0.76 um 1-2.5um 3-5um 8-15um
Both mirrors-protected aluminum 0.77 0.86 0.92 0.93
Primary mlrr_or-protected aIun_wmum; 0.84 0.9 0.93 0.93
secondary mirror--protected silver

Both mirrors-protected silver 0.93 0.93 0.93 0.93
Primary mlrrpr--protected aluminum; 053 0.92 0.95 0.95
secondary mirror--protected gold

Both mirrors-protected gold 0.36 0.96 0.96 0.96
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Fig.4 Three dimensional drawing of main shell casting
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Fig.5 Schematic diagram of stay light diaphragm in main shell
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1 Pt100; 2 Teflon shell; 3 Radiating body; 4 TEC;
5 Radiator; 6 AC fan
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Fig.6 Blackbody schematic diagram
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Table 2 Blackbody parameters

Operating temperature range 20~50°C
Effective area 40 mmX40 mm
Resolution 0.01°C

Stability +0.05°C/3min
Uniformity +0.1°C
Emissivity =0.97
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Fig.7 Diagram of four bar target
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Fig.8 Installation and adjustment diagram of off-axis reflection
system
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