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Walking and Stabilization Algorithm of Biped Robot on the
Uneven Ground
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Abstract

In the paper, we propose an intelligent walking algorithm of biped robot on the uneven ground and a posture
stabilization algorithm against external forces. At first, the mechanics and the control system of biped robot that can
walk on the uneven ground and stand external forces are designed. We propose obstacle hurdling, incline walking, and
going-up stairs algorithm by using infrared sensors and FSR sensors. Also, posture stabilization algorithm against
external forces is designed using FSR sensors. Infrared scnsors are used to detect the obstacles in the working
environment and FSR sensors are used to obtain the ZMP of biped robot. The developed biped robot can be controlled
by the remote control system using vision system and RF module. The experimental results show that the biped robot
performs obstacle avoidance, obstacle hurdling, walking on the inclined plane, and going up stairs using the proposed
walking and stabilization algorithm.
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Fig. 1. Overall structure of a biped robot
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Fig. 2. Mechanical design of a biped robot
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Fig. 7. Walkmg algonthm for the inclined plane
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Fig. 8. Walking algorithm for the stairs
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Fig. 11. Measurement of FSR sensors when biped robot
is pressed by external force
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Fig. 12. Measurement of FSR sensors

when biped robot is walking
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Fig. 13. Overall walking algorithm of biped robot
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Table 1. Condition of overall walking algorithm

z Z Z 71 4 (x : AND)

z71 Not(LD1xLDoxLDsxLD4xL.DsxLDe)

272 Not(LD1xLD2xLDs*xLDs)

Z73 LDsxNot LDs

74 Not LD3xLDg

Z75 | Not LDsxNot LDg

2716 NRxNR2xNR3*xNR4xNRsxNRsxNot FSRp
2417 NRi1xNR2xNR3xNR4sxNRsxLDsxNot FSRs
378 NR1*xNR2xLD3xNR4xNRsxNRsxNot FSRg
Z79 NRixNR2xNR4sxNRsxNot FSRp

Z7110 | LDixNRexLDsxNRs*Not FSRg

Z711 NR;xNR2xLD4*LDsxLDsxNot FSRp
Z7112 | LDixLDoxLDsxNR4xNRsxNot FSRg
Z£713 | SDixNR2xSD4xNRsxNot FSRa
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Fig. 14. Block diagram of remote control
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Fig. 15. Experimental result of obstacle hurdling
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Fig. 16. Experimental result of incline walking
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2
9
A A
7
3@

¥ 20 17 Ao} 41y

AAE ol %
o e ASHA AR
e ol 3R YRye Gad 3 5
shleh, #ein 3
e PSS s, WANsRE o 5o
4 W QAR JhEe olERARRe AREAS
A RS A8 wi) A5 Ro 48
FYelY A et ol TR ALRE ATE T ofF

rir
o

o 123
o
.
&l

I o0
¢
o
2
=
ot

w4 oK :\’: i)

[e]

>

L o %;2 MR e px K
o
o

'ﬂ‘%x

ilad

| 1} &

gl

(1} H&H, of]&d, ol olZngare HojE &
BagnEl o] H#t A7, 5 wA o ]%’\}i
datg) =821 Vol 13, No. 6, pp. 686 691 O

2] dA4F, 48", A% ML, H4EH,

= e,
& AFF A% Ao, 2003»31 mwaxw‘ﬂ
AT TN A 268 215

[3] 2R, MiAE, A&, Agd, ‘42 288 9%

e E%J AA", Joumal of Research Institute of
Industrial Technology, Vol 20 2001

{4} "8, A48v, 447, o238, £43, “71383
ey d ZMP HolE AH-83 ity ojZa o
HERY A"

[5] 274, B8, “olsngers $EALege 7
# % olEPEAR PnoZe UA" Joumal of

the Industrial Technology Institute, Vol. 24, 1995.
61 g, 258289 S8Ry dugdd Fs o,

AEdsn A4y =F, 2001
(7] S, 2% =R AR W Y wY FnE A
e etz ey =8, 2001
{2 o“ﬁ}‘?i 2% 2% W3y 2RQ B
o MArereg] =3 2001.

{9] 7“%1?*, wE HRAE 95 o F

S A Arerg =8, 2000.

A2 F, o9, ”*b“é Froieols 2R A2a® A
g, Ao - AEE - s EE =84, Vol 7, No.

5, pp. 420-426, 2001.

11} J. H. Kim, D. H. Kim, Y.J. Kim, K. H. Park,
"Humanoid Robot Hansaram: Recent Progress and
Developments”, HNICEM Int. Confrence, pp. 1-11,
2003.

r-{m

P

AF, AU
239 4A, 34

{10]

2 I |

Z 2l (Yong-Tae Kim)

1991 A A st x%z]_-»tsl_,/},(?sb\})
R 19939 : KAIST #7] 9 #da-gsta
= SY(EAAD
19984 @ KAIST 7] 9 dagets
Zo)(Zarara})
19981 ~ 20004 ¢ (F)AH A=}
2004 ~2001d @ (Fdjedda=

20028~ 94 =9 FASu JHAo]zetal xﬂ

HHEOF L AFEE AeAad Ay
E-mail : ytkim@hknu.ac.kr

Aol BFAof

451 {Su~Hee Noh)
2004 @ A g G ookt
SHEAD

2004 ~EA F et AAababd

BAROF o] ERPIE Al
E-mail | neety@hanmail.net

0} 5] F{Hee~Jin Lee)

1987\ AMHTL AAF S

19894 @ A Aistan HAAFE} Y
(i’ A3 /\H

1989 ~ 19933 - (T)fﬂ'r 5l

1993 ~1995 : (F)efl A

19981':1 : Oc} /\*“ ‘:HBL.LJ_ ] X}.lhﬁ}.ﬂ} ;‘ c)j
Fatahh

1998~ A ¥ FRdietn R T e 2
20031 © Univ. of Florida at Gainesville "3 f{‘—

TAEE: AR 2, AAA, XA
E-mail : hjin@hknuac.kr



