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Research on imitation digital camouflage generation system based on FPGA

DU Xiangkun, NIU Chunhui® , WANG Chen, LIU Xin
(School of Instrument Science and Opto-Electronics Engineering, Beijing Information Science & Technology University, Beijing

100192, China)

Abstract: To solve the problem of insufficient flexibility of the traditional counterfeit digital camouflage generation algorithm
development platform, a counterfeit digital camouflage generation algorithm based on field-programmable gate array (FPGA) was
proposed. The histogram statistics was used to extract main color information, the background image was mosaicked to obtain
color distribution information, and the main colors based on color difference was replaced to obtain a method of imitating digital
camouflage. Data were obtained with different main color numbers, color difference calculation weights, and color determination
numbers. The results show that after determining 3600 colors, 4 main colors are extracted as the main colors of the fake digital
camouflage. When the main colors are replaced according to the color difference, the color weight is 3 :6 : 1, the generated fake
digital camouflage has a good encryption effect, and is based on FPGA implements this algorithm, the system occupies few
resources. The time required to process a single frame color image with a resolution of 800 pixels x 480 pixels is approximately

22.21 ms, which meets the real-time requirements for generating fake digital camouflage in dynamic scenes. This research
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provides a reference for active camouflage technology.
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Table 1  SSIM and color similarity score of different main color

dominant color SSIM color similarity
3 0.5444 0.5031
4 0.5482 0.5328
6 0.5433 0.5420
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Fig.9 Comparison of results for different chromatic aberration weights
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Table 2 SSIM and color similarity score of different chromatic aberration
weights

chromatic aberration weights(R: G : B) SSIM color similarity
1:1:1 0.6138 0.4968
2:1:4 0.6262 0.4718
3:4:2 0.6190 0.4820
3:6:1 0.6032 0.5704
4:8:1 0.6098 0.5264




A8 S

Fhisf JET FPGA {143 B0k R A R G T 717

3.1.3 meEissE BPiEaafbfoexs g R g
10 iR &1 10w, S350 60 i AL B0 AN [A] B, B AR 2R R
SR SA KA, 300 Fpit LB 07 2% H 5y 41
12 SV ARy A% 5 45900 Rl LB s ok
H Gy 5y 0 36 B, SV 4343 45 5 4153600 Rk
a5 SN H 5yt 5y R 36 B, SV i 4 4 10 41
8100 Fh L fLiF A )y 586 H 3 &t 43 Ry 36 F, SV 3 i
Iy A% 15 4

original image

picture 1
picture 2

3600 8100

picture 1

picture 2

10 Bif e Al Kl AN [R5 5100 L
Fig. 10 Comparison of results for different color quantifications
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Fig. 11 Comparison of edge detection results
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Table 4 Processing times for different platforms

s platform resolution/ pixels processing time/ms
pPC
i]ﬁﬁjﬁ 3600 ﬁ“o 640 x 480 1128.2
3 EfbEiERE] SSIM LLK it AH LR A5 45 800 x 480 22.21
Table 3 SSIM and color similarity score of different color quantifications FPGA 640 x 480 16. 53
image number  color quantifications SSIM color similarity YN s
BA SO E A vivado2018. 3 LG H G, B
300 0.8410 0.4662 N
PSS S s
900 0.8786 0.5089 it o ‘
1 5 FPGA W5 L
3600 0.9195 0.5834
Table 5 FPGA resource usage
8100 0.9266 0.6217
300 0.7162 0. 4745 resource utilization available utilization/ %
) 900 0.7218 0.5083 look up table 4335 20800 20.85
3600 0.7242 0.5387 block memory 30 50 60
8100 0.7324 0.5430 digital signal processing 5 90 5.55
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