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现代应用光学  

基于氧气吸收被动测距技术的近程实验

闫宗群*，刘秉琦，华文深，张瑜

军械工程学院 电子与光学工程系

摘要： 利用高光谱成像光谱仪作为测量设备，卤钨灯作为目标，设计了近程实验方案以验证基于氧气吸收的被动测距技术。介绍了基于氧气吸

收的被动测距技术的基本原理和实验方案；根据测距原理和假设前提，选择了实验设备和实验目标，在外场近程条件下对该被动测距技术进行

了测试验证。实验证明了该技术在目标辐射情况未知、大气状况未明情况下的测距能力，显示了该测距技术的可行性和优越性。通过软件仿真

曲线和模型拟合曲线对实验数据进行了解算，得出实验条件下模型测距误差为4.26%，仿真测距误差为6.23%。实验结果表明：依托实验数

据的模型拟合曲线不仅可以较高精度地反演目标距离，而且可以通过曲线外推实现远程目标的距离解算。
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Short-range experiment of passive ranging by oxygen absorption

YAN Zong-qun*, LIU Bing-qi, HUA Wen-shen, ZHANG Yu 

Department of Electronics and Optics Engineering, Ordnance Engineering College 

Abstract: By using an acousto-optic tunable hyperspectral imaging spectrometer as measurement equipment and a 
halogen as the target, a short-range experimental program was designed to verify the passive ranging technology 
based on oxygen absorption. The basic principles and experimental program of the passive ranging technology based 
on oxygen absorption were introduced. Then, experimental equipment and a target were chosen based on ranging 
principles and assumptions, and the passive ranging technology was tested and verified under short-range conditions. 
Experimental results proof that this passive ranging technology also has the ranging capability when the target 
radiation and atmospheric conditions are unknown, which shows the feasibility and advantages of this ranging 
technology. The measuring range is solved by a software simulation curve and a model fitting curve, and the results 
give that the 4.26% ranging error comes from the model fitting curve and 6.23% ranging error from the software 
simulation curves. This result demonstrates that the model fitting curve based on experimental data not only can invert 
the target range in higher accuracy, but also can solve the measuring range of a far-range target by the curve 
extrapolation.
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