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A Path Generation Algorithm for Obstacle Avoidance in Waypoint
Navigation of Unmanned Ground Vehicle
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Abstract: In this paper, an effective path generation algorithm for obstacle avoidance producing small amount of steering action as
possible is proposed. The proposed path generation algorithm can reduce unnecessary steering because of the small lateral changes in
generated waypoints when UGV (Unmanned Ground Vehicle) encounters obstacles during its waypoint navigation. To verify this, the
proposed algorithm and A* algorithm are analyzed through the simulation. The proposed algorithm shows good performance in terms
of lateral changes in the generated waypoint, steering changes of the vehicle while driving and execution speed of the algorithm.
Especially, due to the fast execution speed of the algorithm, the obstacles that encounter suddenly in front of the vehicle within short
range can be avoided. This algorithm consider the waypoint navigation only. Therefore, in certain situations, the algorithm may
generate the wrong path. In this case, a general path generation algorithm like A* is used instead. However, these special cases
happen very rare during the vehicle waypoint navigation, so the proposed algorithm can be applied to most of the waypoint

navigation for the unmanned ground vehicle.
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Fig. 1. Path control of UGV.
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Fig. 2. The generation of steering commands and target heading
angle calculation.
det[d,g

_g . ldl-sin(w)
Oa = O+ v, )
A71A [a| sin(y) 7+ 1% 161412] d oIk a2 b °|
5ol gled oLrO] 2o 9lom o 7S zh=t}
o] Ao AY & Fo|7] Y3 WY Xﬂ*ﬁl—ui ;= of

1.1~2.0% Alol9] gh& 711,
a9 2= 2 WY AR AAARE 34E 1hds]
e Aol eading 2(0,)% @A Heading ZH6)2]
zto)eEH 23 WH© )0l BEE L A 23 o=
B @AY $1A7F AE E oA, :L‘“/loﬂ/ﬂg} Zo] AR
&) vk= oy AIXFe] Heading Zb= AN < Utk 19 2
9] A& ¥ * & Convolutions LERATE
SAe71=e A9 @, = v o = dEhta

TR ol & % ik

=3 H
)

Vi () =22 (1 cos(v) o

O7|A Vs AFFS] @Al 1AM 9] Ak Fieelt.
LAY YT2|E
B omRol| A Algtehs AR dagEe A
aEEe] vuE B AE3LE B A= A* 2
3 ol sl 71=dtth
A* %LEFJ%% et 2 HEEE V)

PRI

mr‘ ;>
*
Emfl

Foz Azg

S (n) = g(n) +h(n) Q)

A7V fmy> n ==7) 2t B8 ) g(n) 2 =0 AP
AR n ==/ ARE HEo® S g hn) = n o

ERE ZgAzixe] AgE wgow s e Uehd
o oold fmel HaTt HE wmrEe] o] AT A==
A1) 18 32 A* LdargFollA] 2] @)ellA o] veS
TERs W o) whE g 98 Mg

¢4



SOITISXIe B2E & Al
=10 =14
h=34 h=24
=44 =38
=10
n h=20 Goal
=30
=10 =14
h=34 h=24
=44 =38
@
h:34 h:24 h=14
=44 £38 =38
=10 =20
n h=20 h=10 Goal
=30 =30
=10 =14 =24
h=34 h=24 h=14
=44 =38 =38
(b)
a7 3. A% darelie] B .
Fig. 3. Search process of A* algorithm.
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