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Technology progress of infrared polarization imaging detection
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Abstract: Obvious differences of infrared polarization information exist in different objects and different
states of the same object. These differences can constitute the target detection information. The physical
innate characteristic of target detection based on infrared polarization imaging technology was briefly
introduced. The principle of the polarized bidirectional reflectance distribution function was mainly
elaborated. The infrared polarization imaging detection models were cited. Application advantages of
infrared polarization imaging technology were outlined. The structure classification and the characteristic
of the infrared polarization imaging system were concisely summarized. Progress in target detection and
recognition field of infrared polarization imaging technology was described. The imaging theory, the basic
research experiments and the applications in target detection of the infrared polarization imaging
technology were described in details. In the end, the advantages of infrared polarization imaging were
pointed out, and some advices to the development of the field in our country were put forward.
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Tab.1 Classification and characteristics of polarization imaging equipment

Structure type Design feature

Processing and cost

Debugging and calibration

Good robustness
Time-sharing type Small structure

Does not apply to rapid dynamic scene

Can real-time acquisition

Amplitude-sharing type Large structure

Can obtain the non-linear polarization image

Real-time acquisition
Focal plane-sharing type Small volume

Loss of spatial resolution

Real-time acquisition

Aperture-sharing type Small volume
pert mg bp Loss of spatial resolution

Can obtain the non-linear polarization image

M tical axis t Real-time acquisition
any optical axis type
v op P Large volume

The polarization imaging at the same time
C dt Suitable for dynamic scenes
ompoun e
P P High resolution

Small volume weight

Easy to implement
The cost is low

Need a stable and easy
adjustment of mechanical
structure

The cost is high

Large volume

Processing technology is
difficulties
The cost is high

The optical system processing
is complex
The cost is high

Easy to implement
The cost is high

To guarantee the stability of
machine
The cost is high

The influence of scenario and
platform  movement can be

reduced by algorithm

Need to registration of multiple

detectors
Registration misalignment can be
reduced by adjusting the

mechanical structure

View can’t registration, only the
difference is used to calculate for
Stocks parameter values

Registration error is fixed, can be
reduced through image processing
methods

Registration misalignment can be
reduced by adjusting the
mechanical structure

Need image registration;
Through  calibration
fixed in the position of the image

deviation
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