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Digital camouflage design and camouflage performance

evaluation based on background segmentation method
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Abstract; A digital camouflage design method based on background segmentation was proposed to
address the camouflage concealment issues of personnel and military equipments in natural
environment. Firstly, by analyzing the characteristics of environmental scenes and employing feature
extraction techniques, the optimal elements of camouflage pattern were determined. Secondly, the
color distribution ratio of digital camouflage pattern was further refined using background
segmentation, ensuring that the digital camouflage pattern could maintain effective camouflage
concealment regardless of its position in the environmental scene. Finally, the deep neural networks

model ResNet-50 and camouflage target segmentation model Mask R-CNN were utilized to evaluate
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the camouflage concealment performance of digital camouflage patterns designed based on

background segmentation.

The results indicated a significant improvement in the concealment

effectiveness of digital camouflage compared to traditional camouflage generation method. The mean

fusion fitness exceeded 99. 00% ,

mean pixel-wise true positive decreased by 82.21%.

Keywords: digital camouflage;

disguised evaluation; neural network; fusion fitness; similarity ;
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the environmental scene similarity increased by 20. 41%,

background segmentation ;

and the

camouflage concealment performance ;

pixel-wise true positive
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Fig. 1 Example of environmental scence and

segmentation method
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Tab.2 Mean of main color proportion
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Fig.2  Main color proportion of four-point segmentation method
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Fig. 3 Main color proportion of nine-point segmentation method
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Fig. 4 Main color proportion of twelve-point

segmentation method
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Fig.5 Edge detection results of woodland

scene canny operator
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Fig. 6 Digital camouflage image design results
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Fig. 7 Traditional four-color digital camouflage pattern
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Fig. 8 Training process of Mask R-CNN model

2.2.2 FMIERE

h e BV RO 2R R 1] S A D P RE R i SC
R R I 22 (161 6 FIEL 7) 518 1a) R85 37 5%
PG5 LR 75 21— 21 22 X0 R Bk 4 R 05 1
FIE 12 FIUIZREE B8 H bR 23 BB RN 22 22 DX 4
RERZ Rt ROy EC B AT, 45 20 20 R R
ForFIERER K05 BERE P I BMER
THE A GO R R B SRR AR R T
B HAMER A FER R (P FAF RS R K

FHEHL A A5 T 5 55 57 5t 1% 0 O 14 40 0 3L
(Py) . Hpp#EiR R E T,
T
Pr=0 (3)

AP T ORI A R P 58 PP R R R A UM 9 1R R
B B PR BE 5 5 B AR PR X BRI H AR &
EN 8

3 RARERE AT

3 BRI SR BRI REINIRE R XL
K BUE e E MR 5 2 T L 2 A BT

I EBE ¢ P AN E B ARS T s A Ve N LS
MRl B (F) 355 99. 00% LA I, 5158 M 5i
SCARLE (R) R 68.95% , F-#1 3 IR (P,)
U8 15. 47% , M TAEGEH K-means KO K R 2E
JRTT % AR Y BRSO R R B T IR A Bl S B
{ELCF) A /NI B2 TH B4 R i BR55E 3 5 B9 A BLEE (R)
R T 20.41%, V35 70 FIPUH R (P BEAR T
82. 21% , YAWIAR SCHR I Y T Ui 0k i A5 2
A BSORE 3 2 1 8 ) o e AR ot P A i
®3 BEEZERERERENKER
Tab.3 Hidden performance test results of digital

camouflage images
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