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Combined Vector Field Guidance Law for Flocking Flight of Multiple
UAV

Jin-Sung Hong
Department of Aeronautical & Mechanical Engineering, Inha Technical Colleage

2 % FHHH(flocking)Z FHHZo] glo] Mt 22 Fe7t A29] 917 wehs &6 SEHA &L gt HojA
Hgske 208 Hoditt. FY8|PL th9] FQI71E o] &3t H[Po R SHgotd, FRI7|E AF e FHURE 59
ERE 2757 8] E AEEAY AR R WetAA FFSoF & FE - (waypoint)o] B st Foizl
< et vy o V2o HEHds AT 37 CS 2 ¥ 2d4 I (potential field)E ol AHESE
Fu o] et o] S ZHE BuE FUHR o ARESHL glom, A /19 tE fEH A i ARl wht
7FeA A4 ot gtk & =RolAE 7R A4te] EERSEE ) CS B Qo HEEEl] £ §E
A A8 B HEEE Ry ARl AlEdoldE B3l B HEEE FEHAS ARESHe T RV
US4 AR FHS FAotY FEES JHotHA Fol7 FEHFS whet HPoke A gl
Aot AR g EL AolE o E&Y F USZ FUHEoE SIsHt

Abstract Flocking is defined as a flock of birds, without a target point, flying together without colliding
through position exchange with each other. When this flocking is expanded to flight using multiple
unmanned aerial vehicles (UAVs), UAVs need waypoints to be entered in advance or changed in real-time
to achieve goals, such as reconnaissance or attack missions. An algorithm uses the existing vector field
guidance law, augmented CS model, and potential field to flock toward a given waypoint. This method
also uses a potential field, and the weight must be calculated using the sum of three different guidance
laws. This paper proposes a combined vector field guidance law that directly integrates the vector field
velocity command in the augmented Cucker-Smale model, so the weight calculation is unnecessary.
Through a simulation, the proposed algorithm confirmed that multiple UAVs starting from a random
location form a flock with each other and fly along given waypoints while avoiding collisions.

Furthermore, it was confirmed that the proposed algorithm could be used for obstacle avoidance.
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Fig. 1. Coordinate system for vector field
guidance law
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(&) Pt = 1,74 = 50(m)

(b) pet = 0.01,74 = 0.01(m)

Fig. 2. Vector field depending on parameters
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Fig. 4. Interaction in C-S model between two agents
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