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Fig. 7 Glass ball imaging results: (a) Glass ball (b) Glass ball

original imaging (¢)Two—point corrected imaging results
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Table 2 Constant blind pixel calculation index(1% blind pixel ratio)
ha=s ORUIWIRES WESH N_total P_Uni C

1 — ME bR [0.250.71] 165 -18.27 46.7%
2 BTS2 E T Ik [0.10.538] 166 -3.372 18. 1%
3 BT SR E TTR [0.420.759] 163 -13.26 27. 0%
4 BT R RE 1 oA I i [0.299 -] 164 -16. 62 100%
5 ST Eh T 1 E oA I [0.444 -] 161 -20. 94 95. 03%
6 JA R 30 B TR Ik [0.399 -] 162 -20. 00 38.27%
7 BT WS H ST % 10-10.5413] 164 -2.26 12. 8%

[0.140.75782]
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Fig. 9 FPGA module calculation process: (a) median filter (b) BL3%3 B FRAT IR B A, HAR 5 RITRA9TF
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secondary extreme value calculation
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Fig. 10 Detection results of blind pixels at 1% blind pixel ratio: (a) One point calibration (b) Dual reference source (c) Background predic-

tion (d) Gradient (e) Sliding window (f) partial 30 (g) improvement method
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Detection results of blind pixels at 2% blind pixel ratio: (a) One point calibration (b) Dual reference source (c) Background predic-
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Table 3 Constant blind pixel calculation index(2% blind pixel ratio)
¥ LORUIWIRES W ESH N_total P_Uni C
1 — B bR [0.250.671] 330 -36. 64 52.12%
2 BTS2 ToRI [0.10.5337] 327 -5.2 21.4%
3 SEFAF ST A oA [0.420.672] 327 -21.57 41.28%
4 BT R R E TR I [0.254 -] 329 -25.61 100%
5 LTSl T O 0 TR [0.418 -] 329 -40. 14 96. 96%
6 R 3o B ok ik [0.3918 -] 329 -53.52 51.37%
7 T XU R Iy 1 0.10.5352] 328 -3.06 16. 16%
[0. 14 0. 74928
x4 REETITEIER
Table 4 Calculation index of flashing blind pixel
75 [i52UIRES WESH N_total
1 WL TeAG I s 0.035 239
2 BT ORI E N MR E R 0.035 371

(b)

(a)

K12 DT ZE 2R : () BEL (b) BT ML (i ik
Fig. 12 Flash pixel detection results: (a) conventional method

(b) Based on the sub—extreme method
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Fig. 13 Blind pixel compensation result: (a) Edge-based mean filtering (b) Alpha mean filtering (¢) Median filtering (d) Background predic-

tion (e) Improved median filter
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Blind detection and compensation for BIB detector infrared images
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Qing’, Chen Dong’

(1. Mathematics and Science College, Shanghai Normal University, Shanghai 200233, China
2. Terahertz Technology Innovation Center, The fiftieth Research Institute of China Electronic Technology Group
Corporation, Shanghai 200331, China)

Abstract: Due to the influence of materials and processes, infrared images generally suffer from the problem of blind

pixels. For infrared images from new Blocked Impurity Band (BIB) detectors, there are still issues such as limited dy-

namic range and significant non-uniformity. Conventional blind pixel detection and compensation methods are not fully

applicable to BIB detector images. To address this issue, this paper enumerates the pros and cons of common methods

for detecting and compensating blind pixels in infrared images and conducts experimental processing on actual measured

BIB images one by one. However, the results indicate that the distribution of blind pixels is highly non-uniform, with a

relatively high proportion of clustered blind pixels. Therefore, this paper proposes an improved blind pixel detection

method and a blind pixel compensation method, and implements the algorithms using an FPGA-based hardware system

platform. The analysis shows that the uniformity of blind pixel distribution and the proportion of clustered blind pixels

have been optimized after the improvement, leading to a tangible enhancement in their economic viability for applica-

tion.

Key words: infrared technology, BIB detector, blind detection, blind compensation, FPGA



