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Control Research on Formation of UAVs in Flight without Collision
Based on Leader-follower

LU Jun, YANG Jie, HAO Yongping, YANG Liyuan, WANG Junjie

( Shenyang Ligong University , Shenyang 110159 ,China)

Abstract; For the dynamic formation of multiple UAVs,a pilot-following algorithm based on the
distance and angle between UAVs is designed to realize the real-time tracking of the main aircraft
trajectory and the accurate synchronization of the heading angle between the master and slave air-
craft. To avoid UAV collision,a ball-type obstacle avoidance algorithm is established to prevent al-
teration of the formation of UAV caused by collision. The experimental results of UAV clustering
algorithm verified by Matlab simulation platform show that the improved pilot-following algorithm
can stably control multiple UAVs and realize formation in flight. The improved UAV collision a-
voidance algorithm can effectively maintain the formation and ensure that there is enough safe dis-
tance between the formation members,indicating that the improved algorithm not only improves the
stability of the UAV formation control ,but also can cope with more complex environmental condi-
tions.
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environment
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Fig.2 Leader-follower algorithm model
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Fig.3 The flow chart of leader-follower algorithm
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Fig.4 Collision avoidance algorithm model
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Fig.5 Collision avoidance algorithm flow chart
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Fig.6 One-line shaped formation simulation
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Fig.8 Linear velocity consistency formation simulation
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Fig.9 Angular velocity consistency

formation simulation

A 8] K BUHE 40 ~50 s 22 [8] 5 SR FHAS SCR2: , 4T bL
R BE ML BE AR — B A I R K EFE 5 ~ 10 s 2



% 4 &

B TARAC — SRIE 89 T A KL 28 PN 38 28 % AT 35 ) 43

[ 5 SR FHAS SCHAIE O HILAE A B w107 33 52 2 500

P10 18 1T 2953 27 el S 0E AR AN [R] R AT 4
BRI . BT 10 SR Te AHL— I8 G BA T B,
TENALE LR AR 3 m, 281k S AHEE 1.5 m, 48
AL IR B BE B 423 2 m B 3kl 44 2 ik
Ko P12 R TCAHUAEBEAT = A1 I 4t BA R il 572
S o ) A JEE — S PE  BA () L 2R, i X ] LA
B A SCRE AR T2 585 i A AT LA £R 0
MBLZ 81T A2 05 1) 22 4[] B 36 S lf 35 ) 2 76 AL
I, 1t HLAE B AR RE PR R 7 IR A7 e 3

6r — Sl
— BRFELL
4+ - ﬁmm
— BRBEL3
2 L
g
=0
_2 L
4}
-6 1

-5 -4 -3 -2 -1 0 1 2 3 4 5
X/m

B 10 —FEE AR ERITE
Fig.10 Collision avoidance simulation of one-line
shaped UAV formation
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