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Obstacle Avoidance Algorithm of Hybrid Wheeled and Legged
Mobile Robot Based on Low-Power Walking
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Abstract

There are many researches to develop robots that improve its mobility to adapt in various uneven environments. In
the paper, a hybrid wheeled and legged mobile robot is designed and a obstacle avoidance algorithm is proposed based
on low power walking using LRF(Laser Range Finder). In order to stabilize the robot's motion and reduce energy
consumption, we implement a low-power walking algorithm through comparison of the current value of each motors and
correction of posture balance. A low—power obstacle avoidance algorithm is proposed by using LRF sensor. We improve
walking stability by distributing power consumption and reduce energy consumption by selecting a shortest navigation path of the
robot. The proposed methods are verified through walking and navigation experiments with the developed hybrid robot.

Key words : Hybrid Mobile Robot, Low-Power Walking, Wheeled and Legged Robot, Obstacle Avoidance

.M = 93 gtk GaE Bop FAE 53 olF 2io
& A7t Bol JIAH den, G HA ol
IT71 %9 wety a7 As2ie] s Az =7} A leju A 5o Hlﬁé;% ARA el 89, g
: . @ 25 £ AT Jlol FhRe] olud S
S ATk ER S8 wobrl thdalA vz, ded O iy
Lo 5 A MAUSEH &S Eole A7 AL Yt
AWE, FAE, R, 0§, TA 5o Bobz oy :
’ ’ dwixow oA P AT Ko ks 2 A
A el tigk A [1-5], R FolE =l EH?S&
Haexk 2012 48 202 Wy [5-6], A= A4 2 AF Aol [7-8], A =
AMAHFHE)L AL 20124 4™ 202 +409] T4 A7 SAHcE FPH dd 2 F
AR &t AR 20124 8¢ 8L AME Hwe] wHkgo g sluEe] & el 4F W
T max 3 2R H=o gokdl dAA ] otAE B3I S}
2 =22 20124 SRXSA LS FAgadise]  HET BF A TS welFa Al sAR wE
M 22 =20z MHE =2ollC} #A Fol A= vy X] #Ee] #3 SHol T E Q
2 =22 2011d ME@SHEI|aR)e Yoz o  AEC VS FuHoR udHA du AFHA F
TR cte] X|s Hrof fRE At AR XAt A A AFE = A7 Rt
2Hel (No. 2010-0023291) B3 ohg]-ug olF 2R upFolEo Mo AP

448



=3 giR-oi2| o|sd ERe| MM 2™ I|gh FojE 3w Lz

AR, B o5y 2ie nRd AFEE AAE

AN e A7 9
3 U e gashe
T ERS

B ool olnw EANE S5 9l
el the] olERRES 9@ AdH wa 7w
S5 daee Adsdrh 2o naA ouA 2
28 99 By 27 AAAA 7 vel wde] Ll
UAE waste AAE RASI, mAA ANGoR
2n) oldAE FAsFons HA4sH A2 499
e pAdAth £F A0 wa FneEe 7|
o% LRFAAE A48 A4 wa 76 oz 53
dueEg Agtach WA 23 RAAE WA 1
4 @ 5o 7 u}w AF@e SAste] A P8
28 A4 ol5d 2o 48

=

it
o
_{
&
=)
0
o
(ol
| 0
1o,
id
RChe
tl

=
2 %%91 ?*é% T3 2vh WA 27 A =9
S|
=

BEAIAE AAE nag A% nd 9 A 2
4 FES By & + JE FY FndES
ALsHLE. 4ol AR AaeFe AEe g
& Eajo] AZaw, 5N E AL BT

2. 5% Hi7-ci2| olsd 2%

21 2% O|SH =RAlAde| 74

ug o5y =y AAl Axy FAe 29 139
2ol FACR, mAARE FARG. FAoRE 7
l_.;— ]H]- Ohﬂﬂr/]‘: ECE /\}53_—3].111 ifﬂ— o]Eﬁ =
ol nAE AE £F AL I A, LREAA 9] T
o A E FI 6““/]' RAA R E ATmega2561 H
=& AHgsh, 2070 €] DC”H f\]{}ﬁi Ao gkt
Wﬂ%ﬂ"ﬂ AL E = BEH ARFAATE 2A g = o
ol ZF g AFE %ﬂol 7} 3Tk,

( Main Controller | | Motion Controller )
|

)

x

(Intel PXA-320) (ATmega2561)

Motion Planning Motion Control

1 1 ﬁ I

Image Data
Processing Processing 20 DC Servo Motors
(Current Sensor)

Image Sensor Value |

[\Camera J [ LRF Sensor] Battery /

O 1. 5g olad 282 AlAH”H 74
Fig. 1. Overall structure of a hybrid mobile robot
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Fig. 2. Mechanical design of hybrid mobile robot
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Fig. 3. Kinematic model of wheeled mobile robot
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Fig. 6. Low—power walking algorithm
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Fig 7. Low—power obstacle avoidance algorithm
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Fig. 11. Snapshots of navigation experiments of the
hybrid mobile robot
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