A Zh b 8 R 5 H

Techniques of Automation and Applications 13

2026 4F 55 45 % 55 8

DOI;10. 20033/]. 1003-7241. (2026)08-0013-08

SEXNRETTMEANRE MR IZITIES A E
T, e, & 18, 2
(BZE TR R EB TR0, AT 210007)

W OE ORGSR P B — R TE AR R T AR 3K AR S (] B a8ifar P B8RRI ¢ A ST 58 I HEAR AT 55 B TRI R, A SCRIFSE T —
FEEF 2GR A S I ARG VNS IRk, ZEE SERlE IMU 5 GPS X2 I AL S M JC AN L AT e B A 3208
7, IFE45 A I BRER R AR ST 20 2 BARR SCaHRSI S8 . RN, S X s 7 B b i s T30, 51 AR LA (R RS L 481 T,
FIF Wi-Fi T2 (5 H 25 s R 46 SEI e A WL S TE N Z (0 B SR A e e 8 AR EdR 28 B, R4 s 3 2 (W A ae A 1k
HEATHRRIE S, 78 RGN S MR IAT T AN -TC N B L5 G0 TR R R SE bR e, SCOvEs SRR, rde i iy
Z VM5 B Rl G 5 IRERTE T 7 BB A B ST N ZE S TN T FEETT , 0 4R T 25 Hh Al TC N R G A B2 284 55 v AaE R

KR 25 M TC N R G0 IMU-GPS @il G 8 1 IS IR ER s 205 SR G 5 PR #E

hE S %S TP273;TP242.2;V279".2 CRRPRAERD: A XEHS: 1003-7241(2026)08-0013-08

Collaborative operation control method for unmanned air-ground
systems in complex environments

Wang Ronghao, Li Jingzhuo, Zhao Yu, Yan Kaiyang

( National Defense Engineering College, Army Engineering University of PLA, Nanjing 210007, China )

Abstract: To address the problem that a single type of unmanned equipment, limited by its working mode, workspace, and payload
capacity, struggles to independently complete diverse tasks in complex environments, this paper investigates a collaborative operation control
method for air-ground unmanned systems based on multi-source information fusion. The proposed method first integrates IMU and GPS to
achieve high-precision autonomous positioning of both aerial drones and ground unmanned vehicles, and combines visual tracking technology
to enable real-time detection and locking of dynamic targets. Meanwhile, considering obstacle interference during operation, a collision
avoidance strategy is introduced to ensure safe system operation. A Wi-Fi wireless communication network is established to construct an air-
ground collaborative communication network, enabling the exchange of position, velocity, attitude, and obstacle information between
drones and unmanned vehicles, based on which the trajectory behaviors of both are coordinatively controlled. In the system hardware and
software implementation and testing stage, a drone-unmanned vehicle experimental platform is built to validate the proposed algorithm in
real-world scenarios. Experimental results demonstrate that the proposed multi-source information fusion and tracking control method can
effectively achieve collaborative operation between unmanned vehicles and drones, significantly enhancing the adaptability of heterogeneous
air-ground unmanned systems in complex tasks.
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Fig. 1 Design process of fusion localization and tracking control
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Fig. 15 UGV obstacle avoidance process
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