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被动式与主动式红外热成像技术研究 

徐义广;刘波;李艳红;张存林 

首都师范大学物理系, 北京 100037 

摘要： 

从斯特藩-玻尔兹曼定律W=εσT4出发，对被动式与主动式红外热成像技术进行了分析。被动红外成像是热像仪通
过接收物体的红外辐射并把它转换为电信号反映在热图上，根据热图来提取目标特征信息的；主动式热激励红外成

像技术是从热传导方程出发，其热波是随时间变化的温度场，研究的是周期、脉冲、阶梯等变化性热源与媒介材料

及媒介几何结构之间的相互作用。与被动成像不同的是，主动成像通过加载如闪光灯、超声波、激光、THz波、热

风、电流、机械振动等多种激励方式，使热像仪能够实时监测材料表面的温场变化，进而可获取材料的均匀性信息

以及其表面下的结构信息，达到无损检测和探伤的目的。同时，就2种热成像技术的原理，比较了它们的应用。 
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Technologies of passive and active infrared thermal imaging

XU Yi-guang;LIU Bo;LI Yan-hong;ZHANG Cun-lin

Department of Physics, Capital Normal University, Beijing 100037, China

Abstract: 

The passive and active infrared thermal imaging technologies were analyzed based on the Stephen-

Boltzmann law（W=εσT4）. The passive infrared imaging technology adopts a thermal camera to 
receive the infrared radiation of an object, and the active infrared imaging technology, based on the 
equation of heat exchange, researches the interaction of variation thermal sources with medium material 
and geometrical structure. The active infrared imaging technology obtains the information of material 
homogeneity and the structure under its surface to implement the non-destructive testing and inspection 
by monitoring the temperature variation of material surface through flashing light, ultrasonic wave, 
laser, THz wave, hot blast, electric current or mechanical vibration. The applications of both technologies 
are compared according to their principles.
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