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Abstract

As military modernization accelerates, small military UAVs are playing an important role on the
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battlefield. However, because small drones typically fly at low altitudes and low speeds, they are
also difficult to detect at most radar detection ranges. In contrast, they are exposed to the enemy’s
field of view or optical detection equipment. Therefore, it is very necessary to design a camouflage
device for small unmanned aerial vehicles. This paper proposes an automatic fill light system
based on STM32 microcontroller. The system can automatically adjust the brightness of the LED
light boards according to the external light intensity and make them match the bright sky back-
ground to achieve camouflage effect. This design adopts BH1750FVI type photosensitive sensor to
collect the external light signal in real time and convert it into electrical signal for transmission to
the microcontroller; the microcontroller controls the LED driver module BUCK3603 to adjust the
brightness of the LED light board; and the collected light intensity data is transmitted to the PC for
display and analysis. After experimental verification, this system was able to adjust the brightness
of the LED light board stably and blend with the sky background brightness, which improves the
camouflage ability of small UAV in the bright sky background to a certain extent.
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Figure 1. The main components of the system
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Figure 2. System physical connection diagram
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Figure 3. STM32 microcontroller and surrounding modules
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Figure 4. Zigbee wireless communication schematic
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Table 1. The relationship between LED light-emitting plate power and light intensity
= 1. LED X XMRINESHRBEX B X &K

HE/V HLI/A Th#/W 6 R B 52 /Lx
25.02 0.0061 0.15 2100
25.32 0.0154 0.39 5300
25.52 0.0215 0.55 7500
25.71 0.0422 1.08 14,000
26.02 0.0913 2.38 28,990
26.30 0.1823 4.80 40,900
26.50 0.2386 6.32 57,050
26.70 0.2968 7.92 73,800
26.90 0.3579 9.63 82,200
27.10 0.4291 11.63 124,000
27.30 0.5042 13.76 144,000
27.50 0.5868 16.14 196,000
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Figure 5. System software flow chart
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Figure 7. The host computer software receives the data interface
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Figure 8. Light sensitive sensing module test results
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Figure 9. Outdoor test results
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Table 2. LED light plate illuminance change table
% 2. LED (TR BB T LR

PG HE B /Lx LED T4 % i 8 5 /Lx
6400 7200
12,000 11,400
20,340 21,800
30,030 31,500
59,790 57,800
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