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Methods for improving the detection ability of space
infrared point target detection system

YANG Xiao-le' ,SHI Man-li' ,ZHOU Feng' , LIU Xing-xin® , XING Mai-ling'
(1. Beijing Institute of Space Mechanics & Electricity, Beijing 100011, China;
2. North China Research Institute of Electro-Optics, Beijing 100015, China)

Abstract: The point target detection system is a detection and measurement system that ensures high signal-to-noise
ratio for weak targets and can simultaneously detect targets of different intensities , achieving high sensitivity detection
over a large dynamic range. Traditional imaging systems cannot simultaneously balance signal-to-noise ratio and dy-
namic range by switching the detector’s integrating capacitance and changing the integrating time. For the scanning in-
frared point target detection system using linear TDI infrared detectors, this paper comprehensively considers the ra-
diant intensity of weak targets and background clutter,and proposes that the infrared detector adopts the TDI accumu-
lation uneven scheme to improve the signal-to-noise ratio of the camera,as well as the image signal-to-noise ratio, so
as to improve the weak target detection ability. At the same time,a TDI accumulation output and single pixel output
automatic selection scheme is proposed to solve the problem of system dynamic range reduction caused by uneven ac-
cumulation. Based on the observation image requirements,a method for normalizing the output response of the detec-
tion system was proposed. Finally,the correctness of the system design method was verified through experimental tes-
ting.
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Fig. 1 Schematic diagram of automatic selection scheme
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Fig. 2 Detection system response curve
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