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A super-frame processing method for infrared image based on
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Abstract; Since the dynamic response range of the detector component within the period of single
framing for most regular infrared imaging system is limited, and the super-frame calculation can not be
conducted without the help of other complicated devices or dedicated circuits, a method based on accu-
mulation of different integration time frame for infrared image super-framing was put forward. In this
method, a research was conducted on the whole super-framing process by means of electronic method,
the reason for limited dynamic response range of the infrared detector was analyzed, and the principle,
advantages and disadvantages of the frame integration method was introduced. Then non-uniform cor-
rection, frame information integration and new frame mapping were conducted on images obtained un-
der different integration time. It is showed in the test that the method helps to improve the NETD of
the system, capture more original image information, enrich the gray level of the image, and increase
the image information entropy. By using this method, the dynamic response range of the detector can
be expanded, more original scene information can be captured, and the detection sensitivity and signal

to noise ratio of the image output signal can be improved.
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Fig. 1 Working principle diagram of infrared image
superframing technique based on fixed and
different integration time
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Fig. 2 Sketch map of response voltage of any pixel

varies with temperature under different inte-

gration times
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Fig. 3 Sketch map of equivalent original response

voltage V,, ( T) corresponding to any pixel in

new frame with temperature under different

integration times
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Fig. 4 Comparison of effects before and after superframing processing of infrared image based on different integra-

tion times
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Fig.5 Effects comparison of other processing methods of infrared image based on different integration times
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Tab. 2 Comparison of information entropy results in this experiment
R i i

e b BEN kA ﬁ’ﬁ'l’ﬁiﬁ/ﬁ B 7 S'E'Fﬁi*/”\ﬁj\?
WA U] () e 555 ESBLOKG TR e KT Uiy A s e Bk )
720 2.929 4 6.513 8 2.873 2 2.929 7 2.8735
624 2.843 7 5.929 3 2.777 9 2.844 7 2.778 8
496 2.580 0 5.2217 2.5354 2.579 4 2.534 9
368 2.095 4 4.502 1 2.069 5 2.095 6 2.069 6
240 1.905 5 3.878 4 1.890 4 1.904 9 1. 889 8
112 1.140 0 3.894 7 1.128 8 1.140 3 1.129 0
16 0.284 5 3.958 4 0.283 2 0.283 8 0.2825
7 A TF WA
Lelelele1:1:1 2.096 7 5.156 4 - - -
7 AT WA

2.413 2 5.678 7 - - -

7+1:+1:+1:3:1:1
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