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Motivation

»Camouflage means diversification. In today’s battlefield,
conventional single camouflage has difficulty in meeting the needs
of practical applications. Military targets must counter not only
visible light band reconnaissance, but also infrared (IR) and other
band threats. It becomes important to reveal the deep mechanism
of camouflaged targets efficiently and accurately.

» The visible light band camouflaged target has rich visual features
such as brightness and texture, but the position information is
blurred. The camouflaged target’s position in the IR band is
obvious, but textural information is scarce. It becomes important to
use the complementary information between the two modal
images to enhance the camouflage target detection.



Main idea

»Multispectral data collection is created which includes RGB and
IR images of camouflaged targets in the same state space.

»An end-to-end multimodal image fusion technique is proposed,
and a military camouflage target evaluation system is built.

» The loss function is created and the K-Means++ clustering
technique is used to optimize the target anchor frame in the
dataset to increase camouflage personnel detection accuracy
and robustness.



Framework

IR

il

{ Channel splicing }

-
pE—
L]

# Head
Conv e

! ec
Conv

3 » Concat > ?\\ » Conv >
c3 1

v — Conv B0xB0x128
Conv | 4

¢ Conv » Concat

L L(@‘v : €3 ——————» Conv —» '
Conv 1 l

,L — Concat Conv 40x40x256
L - * Concat
Conv * ‘ ¢

» Conv g3 » Conv —»

PANet 20%20x512

,ﬁgk

CSPDarkNet53

Overview of the block diagram of the pixel-level fusion method based on the
four-channel port (RGB: visible image; IR: thermal infrared image)



Multispectral dataset

(b)

Dataset of multimodal image camouflaged targets: (a) desert setting; (b) woodland
setting (left two, visible camouflaged targets; right two, infrared camouflaged targets)



Major results

Table 3 Performance comparison of different experimental groups

Number of ) F t
Class HMBErOt GFLOPs P R mAP@0.5:0.95 o MA FA
parameters (*10%) (frame/s)
a 6.7 15.9 0.894 0.813 0.364 78 0.149 0.037
b 6.7 15.9 0.896 0.817 0.488 76 0.205 0.009
c 6.7 15.9 0.906 0.847 0.511 77 0.187 0.009
d 6.7 15.9 0.926 0.854 0.485 79 0.177 0.019
e 7.0 16.2 0.977 0.964 0.635 71 0.131 0.018
f 7.0 16.2 0.968 0.964 0.633 70 0.093 0
g 7.0 16.2 0.968 0.967 0.622 71 0.084 0.009
h 7.0 16.2 0.965 0.966 0.639 67 0.075 0.019
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Conclusions

»Experimental results demonstrated that pixel-level fusion of optical
and IR images in the same state space of the camouflaged target
can effectively improve the feature information richness of the
camouflaged target and fully use the target identification
algorithm’s potential.

» The anchor frame optimization and loss function were employed to
further optimize the model’s convergence process and improve the
algorithm’s robustness.
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