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Design of Autonomous Positioning Control System for Airborne
Operations of Small Multi-rotor UAV Aerial
Remote Sensing Platform
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Abstract: Aiming at the problems faced by small multi rotor unmanned aerial vehicles (UAVs) in aerial remote sensing
operations, such as poor adaptability to complex environments, low autonomous positioning accuracy, and insufficient effi-
ciency of multi-sensor collaborative control, an airborne autonomous positioning control system for a small multi-rotor UAV
aerial remote sensing platform is designed. Integrate the main control, inertial measurement unit, various sensors, com-
munication, and power hardware in the onboard operation control module. Adopt a tightly coupled laser-visual-inertial posi-
tioning module to achieve independent positioning innovation. Design a dual closed-loop PID controller module, and utilize
three sub controllers to achieve dual closed-loop PID control of attitude, position, and height. In the navigation obstacle a-
voidance module, design an UAV obstacle avoidance path planning algorithm by combining an A % algorithm and a dynamic
window method, innovatively achieving dynamic obstacle avoidance path planning. Experimental testing show that, the o-
verall dynamic environment suppression index (DESI) of the system is higher than 0. 84, indicating that it has strong inter-
ference suppression ability in dynamic environments and high stability under extreme conditions; The positioning results are
closest to the actual position and attitude of the experimental quadcopter drone, with a high autonomous positioning accura-
cy; The overall task-perception collaborative gain ratio is higher than 0. 8, indicating that the multi-sensor collaborative con-

trol significantly improves task efficiency with lower energy consumption and time. Through practical application, the sys-

YR EHE:2025-09-16; f&EEHHI:2025-10-31,

YEE® A0k 221986 -, 2 Wit TR,

SlAER 5k %06 B.OMEE . E N ZIEE T AN BB G LEE A e M RG] B AL R
#1,2026,34(4) :96 — 104,

¥R MU www. jsjclykz. com



%4 kA, .

/N Z T 3R 0 AL 25 38 JECF B LR B 4 R R et - 97 -

tem meets the requirement for high-precision autonomous positioning and efficient multi-sensor collaborative control of small

multi rotor UAVs in complex environments.

Keywords: small multi-rotor UAV; airborne remote sensing platform operation; autonomous positioning; airborne op-

eration control; path planning; obstacle avoidance
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