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This paper presents three kinds of formation control
algorithms for autonomous navigation of swarm shape
unmanned moving vehicles(SUMVs) such as unmanned
air vehicles(UAVs), unmanned surface vehicles(USVs),
unmanned ground vehicles(UGVs) and robots,. The ability
and efficiency of SUMVs systems depend on the functions
of the single vehicles and the control structure.
Behavior-based strategy is used for decentralized system
to accomplish its individual goal. Virtual structure is an
example of control strategy for a centralized system,
where a central unit is controlling the motion of all SUSVs
in the system. Leader-follower strategy is a hybrid of
centralized and decentralized systems. The results of this
study can be applied to the autonomous navigation
system design for swarm maritime unmanned system of
our project in near years. The simulation results of
behavior based, virtual structure, and leader-follower
formation control for autonomous navigation of swarm
unmanned moving vehicles with and without
multi-obstacles in dynamic environment are shown.
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180 Swarm Unmanned Moving Vehicles Visualization
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Fig. 2. The trajectory of behavior based formation control
for autonomous navigation of 5 UMVs without obstacle
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180 Swarm Unmanned Moving Vehicles Visualization
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Fig. 3. The trajectory of behavior based formation control

for autonomous navigation of 5 UMVs with 5 obstacles
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180 Swarm Unmanned Moving Vehicles Visualization

160
140 4 )
120

100

Y[m]

80

o

40 -

¢

20 x

0 ¥ ¥ ' ' ' ' ' '
0 20 40 60 80 100 120 140 160 180
X[m]

Fig. 4. The trajectory of virtual structure formation control
for autonomous navigation of 5 UMVs without obstacle
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Fig. 5. The trajectory of virtual structure formation control

for autonomous navigation of 5 UMVs with obstacle
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Fig. 6. The trajectory of leader—follower formation control
for autonomous navigation of swarm UMVs without ob-
stacle
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180 Swarm Unmanned Moving Vehicles Visualization
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Fig. 7. The trajectory of leader—follower formation control
for autonomous navigation of swarm UMVs without ob-
stacle

Az Aokl ZAI5Hs 792t
Solstof ] shct.
o5 Ao tEgolEe] 24 ol Ro BAg] & AT
oA AQbeE 4255 TA|] Ll Fo] 714 Eh
ol wpdolct.

A AH&-L-315 uf) o] =
ZA51A] L=tk HLE AE

el

Aned
[1] Park Shin Bae, KimWon Jae and Kim In Hack, “A Study on the
Concepts of Integrated Operation and the Military Applications
for Swarm Unmanned Maritime System”, Proceedings of the
Annual Autumn Conference, SNAK, Gyeongju, 24-25 October,
2019. pp.204-207.

[2] HHAIHE, “2E RRIAATO| XISH BN AH SE3T
20|15 AR, 2019 S=TALLE |E8lE| FASEME
SHUR7|H A2, pp.300-301.

[3] eraibh 2], 2019. 28 1Y RRIZEO| XSRS st 37+
HohE ==9|1] %*I'_EI A, stz sty I%§’§| 2019
FAHEHeE =27, Navy Hotel (Seoul), 4-6 December, pp.1-4.
[4] 248, 2019. E‘ﬂ#—é!é 71EHLSE 2SS UEAIE], M55
shosia-ZRuEtA A Y7 [ H T/ 71s 2 S| Mo|L,
s17|=H 2 (Jinhae), 16 December, pp.1-57.

Journal of the KNST 2020; 3(1); pp. 056-061 61



	다수 해양무인이동체의 자율운항을 위한 다중장애물 충돌회피 군집제어 알고리즘 연구
	1. 서론
	2. 다수 해양무인이동체의 군집제어 알고리즘
	3. 다수 해양무인이동체의 군집제어 시뮬레이션
	4. 결론
	참고문헌


