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Fig. 1. Target image of the experiment: (a) Different target; (b) different perspectives of the same vehicle.
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Table 2. Target parameters.
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F 2.20961 0.3473
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Table 3. Comparison of model prediction with exper-

imental data.
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RMSE 0.0838
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Fig. 3. Target recognition probability under different
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Abstract

With the innovation of infrared imaging technology, the performance evaluation of the infrared imaging system
plays an indispensable role in the general technology. Therefore, the establishment of a comprehensive, scientific and
reasonable performance evaluation model is a prerequisite for accurately predicting the performance of the imaging
system, and is also an effective technology to design and develop the high performance imaging system. According to
previous studies, in this paper we analyze the key problems that need to be solved urgently in the current research
and the factors limiting the development of performance evaluation techniques. The main researches of this paper are
as follows. 1) Through improving the deficiencies of the inherent physical effect evaluation methods, the accuracy and
reliability of the performance evaluation model are enhanced. 2) In order to meet the needs of performance optimization
design, the performance parameters provided by product design and production requirements must be selected correctly
to achieve an organic combination of performance evaluation model and imaging system.

The NVThermIP model, a widely used performance evaluation model, is slightly inadequate for guiding the op-
timization of the parameters of an infrared system. A more scientific and reasonable performance evaluation model is
proposed in this paper, in which the contrast-threshold function of the system in the NVThermIP model is corrected
by noise equivalent temperature difference based on the theory of the human-eye noise. By quantitatively analyzing the
typical physical effects on infrared imaging system, the modeling theory and process of NVThermIP model are introduced
in detail. The simulation results give a visual representation of evaluating the performance of an infrared imaging system.
The limitations of the NVThermIP model used to guide the design and production of the system and the deficiencies of
the early theoretical basis for system optimization design are analyzed. The noise equivalent temperature difference is
introduced to revise and perfect the NVThermIP model combined with the theory of human eye noise. The accuracy of
the newly proposed model is verified by two experiments. Experimental results show that the corrected model is more

accurate in system prediction and can be used to guide the design of a new system.

Keywords: system design, NVThermIP model, contrast threshold function, noise equivalent temperature

difference

PACS: 07.57.—c, 95.85.Hp, 87.50.W- DOI: 10.7498/aps.67.20180493

* Project supported by the National Natural Science Foundation of China (Grant No. 61575029).

t Corresponding author. E-mail: wuyuanqing123@Q163.com

210702-8


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn
http://dx.doi.org/10.7498/aps.67.20180493

	1引    言
	2NVThermIP模型中的系统对比度阈值函数修正
	2.1 系统对比度阈值函数修正
	2.2 人眼内部的生理噪声
	2.3 人眼感知到的成像系统噪声

	3实验结果与数据分析
	Fig 1
	Table 1
	Fig 2
	Table 2
	Table 3
	Fig 3
	Fig 4
	Fig 5
	Table 4
	Fig 6
	Fig 7


	4结    论
	References
	Abstract

