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Association Tracking Control of UAV Swarms Based on

Harris Hawks' Surrounding Behavior

SUN Yong-Bin' SU Rong-Mao' DUAN Hai-Bin'

Abstract To address the key challenges of strong nonlinearity, high dimensionality, and estimation-control coup-
ling faced by UAV swarms in bearing-only cooperative tracking of dynamic target swarms, this paper proposes a
distributed estimation-control closed-loop system for bearing-only cooperative tracking of a dynamic target swarm,
inspired by Harris hawks’ surrounding behavior. Based on the multi-view perception characteristic formed when
Harris hawks orbit their prey, a bearing-statistics fusion estimator is designed by combining Bayesian statistics with
distributed filtering, using co-view subsets and pseudo-linearized bearing statistics to reduce computational dimen-
sionality while preserving observability. Based on the dynamic blockade mechanism of the Harris hawks, a sur-
rounding association tracking controller further enables observer UAVs to maintain an optimal surrounding config-
uration to enhance estimation quality. Theoretical analysis proves both the Lyapunov stability of the closed-loop
system and the boundedness of the estimation error, while numerical simulations validate the effectiveness of the
proposed method.
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lva. || =20 m/s. HArJE ANUERERIGG 000 B %
B pL o= [100, 0, 50]" m, HEHFRE AL ) 2 40k
BN [Wseqr Watign, Weon] = [3.5, 0.5, 0.1], %t Kk fF
N [vlell = 10 m/s, BENLA AE 42 rf =20 m (1)
BRI 2 (] b il B WD 48 R R R E R &) = [0, 0,
0,0, 0,0, 10]" , P{ = diag {50, 50, 50, 10, 10, 10,
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Fig.3 Target UAV swarm trajectory (Case 1)
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Fig.7 Target UAV swarm trajectory (Case 2)
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