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Analytic Hierarchy Process-based Comprehensive Assessment

Algorithm of Infrared Simulated Image Fidelity
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ABSTRACT: For traditional fidelity assessment methods of infrared simulated images, imcom—
plete evaluation indicators as well as inadequate and incompatible evaluation methodologies are
the main obstacles for accurate assessment. To solve the problem, a comprehensive fidelity evalu-
ation framework with multiple layers, features, and tasks, as well as an index system for evalu-
ating the fidelity of infrared simulation data were firstly established based on the simulation pro-
cess of the entire infrared imaging scene. Considering the characteristics of the proposed index sys—
tem, such as a great variety of indicators, strong specificity for feature descriptions as well as in-
tricate interrelations and constraints between indicators, a comprehensive image fidelity evaluation

algorithm was proposed based on the analytic hierarchy process (AHP). Simultaneously, the ef-
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fectiveness of the proposed algorithm was ensured by scientific indicators weights, which were de-

termined by a judgment matrix. Finally, four sets of experimental tests of the evaluation system,

which consisted of 18 indicators in five aspects of the image structure, the image information, the

image inversion, the depth model and the pre-adaptation evaluation, were conducted on real and

simulated paired infrared images from select application scenarios and representative targets. Re—

sults indicated that the proposed algorithm could comprehensively assess simulated images of tar-

gets in multiple scenes, multiple types and multiple domains.

KEYWORDS: infrared scene simulation; AHP; image fidelity; evaluation indicator
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Fig.1 General framework of indicators for evaluating

fidelities of infrared simulated images
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Fig. 2 AHP model for evaluating image fidelity
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Tab.1 Evaluation scales of the judgement matrix
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Tab.2 Average random consistency indexes

n Iy n Iy n Ix

1 0 5 1.12 9 1.45
2 0 6 1.24 10 1.49
3 0.58 7 1.32 11 1.52
4 0.90 8 1.41 12 1.54
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Tab.7 Experimental results of comprehensive assessment of fidelity based on AHP
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Fig. 3 Real and simulated infrared images of different targets
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