tetgti=sstal=2X M 92 M 5% 20144 10 269

ooy UTF|ES 0|8F =26 HOHEI T J|&

(An Obstacle Avoidance Technique of Quadrotor Using
Immune Algorithm)
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(Byung—Rak Son, Chang—Seup Han, Hyun Lee, Dong—Ha Lee)

Abstract : In recent, autonomous navigation techniques to avoid obstacles have been studied by
using unmanned aircraft vehicles(UAVs) since the increment of UAV's interest and utilization.
Particularly, autonomous navigation based UAVs are utilized in several areas such as military,
police, media, and so on. However, there are still some problems to avoid obstacle when UVAs
perform autonomous navigation. For instance, the UAV can not forward in the corner of corridors
even though it utilizes the improved vanish point algorithm that makes an autonomous navigation
system. Therefore, in this paper, we propose an obstacle avoidance technique based on immune
algorithm for autonomous navigation of Quadrotor. The proposed algorithm is consisted of two
steps such as 1) single color discrimination and 2) multiple color discrimination. According to the
result of experiments, we can solve the previous problem of the improved vanish point algorithm
and improve the performance of autonomous navigation of Quadrotor.

Keywords : Immune algorithm, Obstacle avoidance, Autonomous navigation, Color discrimination,
Unmanned aircraft vehicles(UVAs)
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Fig. 1 Schematized corridor image
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Fig. 2 Test Image for autonomous navigation

based on improved vanish point algorithm

2] = UAV3E A &
S olE WAow HAE ok ERoM [12]H
g AHE BeFaza g

rl:l
12
1S
!
L]
i
N

|"F XtEH o 71

X 2
o

[#°)
12
1e
fd
Ach
N
rlo
o
il
o
2
=
oo ol
of\ i
f o
oy
38

b o
) rlr

As)
z
o oy e odo m RO oz b of o fff

o

rjg

o
Sox

go, b

m

w o :‘17,1:

rir

o

ol
N
N
ol
ol
£
=
=

rN
1
= off
qe =
=
X
[e]
ra“. iy
o
s
=
" oL
12 o
Lz
H —
o2
TN
NN
%
"
op

e
E
AC)

N
tlo
o
oo
p'L
2
I
)
N
L o

0z

RS
ol
ol

e 1x

o o M
e (m

=
i)
fr
i
o
fu =%
E o &
_Q(]_‘ 2 mlﬂl é
) =
L y
el =
o fu o
o2
i, 3
1z

o2,

_O|L

e &
oot
—_>‘4-"4
td
1%
=
=
B
_?L
2

i lo

o

i)
fftl
&
re
-
fz
o
_>\J_'4
Ak
I
k1
it
H

m
ne
z
z

r
o,

2

>,

£,
g
e I
B
)
i

lo

5]

9¢ M 5% 20144 10 271

Vanishing
point =0

A2 gt

T M7 H T AR. Drone

gH s 5
7t

Percentag

Sy 3w A 8 daned s

Fig. 3 The Process of Single Color
Discrimination Algorithm
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Fig. 4 The General Concept of Multiple Color
Discrimination Algorithm
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Fig. 6 Assumed Scenario
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Fig. 7 The real image of improved vanish point

based Quadrotor autonomous navigation
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Fig. 9 The real image of immune algorithm with

multiple color discrimination based Quadrotor

autonomous navigation
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