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Development of a Legged Walking Robot

Based on Jansen Kinetics
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Abstract

In this paper, the mechanism that can walk efficiently in wet land or sand area is proposed. A vision camera is
attached to the mechanism, which makes a kind of biologically inspired robot for coast guard. This visionary
information enables the biologically inspired robot to react in peripheral environment by a soft-computing algorithm. In
addition, the biologically inspired robot can achieve the mission appointed by a programmer connecting with outside,
based on RF and Blue-tooth communication module. Therefore, the purpose of this research is the implementation of
the biologically inspired robot that can operate most adaptively in sand and wet surface based on Theo Jansen

mechanism.
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Fig. 2. Theo Jansen mechanism model
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Table 1. Major external structures and specifications

oy F=x A
= 7] 45%x40x35cm
5 A 3.3kg
T AT E(F7] 2mm)
o] 1+ 7em
st 7 thEle] FA 3cm
A A H ol 45x9.1cm

FE Alo] HiE2 ¥ 29 Hrh AFA ALEEE
= —?-‘.E—/\ = d¥id=  Hx=¢  UART( Universal
Asynchronous Receiver Transmitter: W& W]&7] &<
ANE EFF2 A Ba0=2 PCe URATZ °d7ﬂ sk
= oh:i x—"?]—b‘]— EE25E~ ‘:'/\-] }\]g] y_go]q. w3l
USB (Universal Serial Bus: B8 28 HA)EFFEA~ 5
=& o]g3d PCééOﬂ/\ﬂl“— %—‘?—E* BEES ANk AlEd

T =
AR QAste] te] RRERERED Jag 4 A=k
Sl Aol & % AL ANE FHOw Wol

salow dste] Al HeolHE wﬂ»} azaxw

& ¥ % gl B= delus ngdel god dois
A8 4§13 576Kbz A o] 9tk wur)e] %3 DC
wE AHEsh qtt Al wie] Fo ngel mEle) g
2 $49 F U AP 4LuE Agstan. vy 7
2 95 AgH FEATE AYE o) wE Sl B
AgSAT, B3 ARE A7) A 27 B S 3
2} gl

X 2. 78 FEY A
Table 2. Major components and specifications

Fa g T
Ao §~6"’8Vdc
(F3F 5Vde)
grrang | SR 20M o]}
HE folE .
(baud rate) 57.6Kb(L A4 %)
=HAY 5 2EA
RE -
BCEMHJ Ho A Dual A
= TE A 5Vdc ~ 45Vdc

511



Sha X SAIAEstE =&X| 2010, Vol. 20, No. 4

AE 2 L298N(1EA)
Aol Az Enable,DIR,CLK
kA= 1/100
|l 7] o oF = A7 B3 6.6(Kg-cm)
DCEH A7 374 60(rpm)
A7 A 12Vde
R YEZH(11.1Vde, 2.2A)
gggi AVR(atmegal28)
28 A4 1/3912] Ae] CMOSAIA
HES 2.4GHz(4702)
T-5FE Aofsty] A 29 49 o] £ toloja

v, FERE A5y 9% vlo|az AEEY, W
o7} 9lm g S)3ol A Alojs}y] 9l LR
Fol gtk 1% 5= ALE A 23] Al w

u, 8% telolagel A welF A% 2.

Voltage Voltage
regulator —| regulator
Controller (7809) (7805)

Micro Controller

(AVR Atmega 128)
DC motor driver
Mini Wireless

[ Camera
Bluetooth

(Baud rate:
57.6Kb)

Power supply parts

Motor control Wireless

Wireless
R_Motor L_Motor Wireless
Camera
Receiver

]

USB serial

Netbook or laptop
(WiFi and Bluetooth built-in)

GUI-Control

Outside the control part
(The screen display control)

a8 4. =5 thelo]ad

Fig. 4. Block Diagram

a2 5 A 2 PR AldRE
Fig. 5. Actuator Control Board

512

3.4 22X Ho & 7E

3.1 Al 2831 4 E(Netbook)e| EFFA S
AgoA AZg Al ZE2 EFFEAELS o] 835t o
Aglol FHAoR Aofst= HAEE ZXolth Ao
A AT = YE V7R EFFAEE UE Hode
28 =EX9] 319l Yl H(Nethook)S AHE-3la dth ol
52 ek gl Aol FEHoR A" A4 A
2 E-mails Hul7] 993 23 wEXo|th Y & o]
Al = EXR 52 Windows 7]WFe] ArntEZES A 24

to |

Cartraller Coniraller

Right Left Fiaht
- [

Left Motor Right Matar Lsft Motor  Right Moty

() =

Backars |

ackward
Close - = Close -

Please, Select Bluetooth Portl CCOME:57600, 8N1

Select capture device:

|No local capture devices

a3 6. GUI A%
Fig. 6. GUI Control Window

I% 62 Yl BolA FA Ao ¢ A ®E 22
sttt A Z2E-ES T4 Aofsy] S8 Ck Z=2 S o]
43l GUI(Graphical user interface: 12| 7] &8
sk ARERF FA 9] QIEHo]~) Z|uke] HEjR whEoX W
& 3ldolth Al ZRo] AojioE mlo]F(Avr_atme-
gal28)& A8kl Qo). 2o A2E DCEHE T54
7171 &l wrelzr Ui¥ol= PWM(Pulse Width
Modulation: 8 2~3% Wz) Alojo] ATz} RS232 7]4HHe]
Sl ZEae] W Hol vk C#ZRade BREs

AL B 4% W MER Aol k. CHOR Wi
of7l TEIYW F U et BETE BN AT ¥
E g WER ) 2ie] F3E skt 44T F
At A2 A8 wEe] itk EF, 2Re A, T, 2 S
Ao, 4T = 9 WY WE| gov, $3 B
MEG % o) w1Y 4, & EAVIE 35 wEg ¢

MozRE we An W A4 T A4 B(630x480)°]
Aee] 948 ek 19 69 #F 1P BEES B



AN ARl TEAF AAEA g ol F4 71
dep EE AEA) e gejelrh $5 1de BRRs
$2 ARl FE7} Qs B4 sekel Aed %

(¢}
¢

E 7ol o] @A G AnE FUOR nel Fi= 4
dolth. Balo] AZHH 24 ¥ mEo] B4 5, A
g9 XE WEsh FA S A4 ek

221} PC(Netbook)Z+el
N ES=

o|f el SEEA(B/T)
B/T 4l ZE 43 sS4 M odF E 7,

EAlIZ0| 5H HEEE O
4 StAZE gl =<
BT s B £0| El3tg

Zim 2t oA —| et ERE M=

v

<9’H3HI 2t HAIsHHE EA >

7 i
-

o532, | °¢@ b
Abef X X|”

¢ 3
T2 |

v
- Z23}pcziel BE AlTHY
- x=7|3t

gl 7. A 283 9 57HNetbook)2] Alo] 2%
Fig. 7. Flow chart between the Crab robot and Netbook

Opt

g 7e A mEI 9 Bire] A2 FAEA Ao)E
% A BT A 2R Aoj7ldl 2 W3l A9

A5 on sPY, wAHoR Ul B3t Al 2Re] Aojzle] A
1y BRRs A2 96 Hojy wAew &

=

A==
=T

ST =T T — o
T2 BES Q14 Atk v WAVt By o Be) =

FEEZ A
ot BEF5F2 SAlo] HH Aol WE WEe] F3 43}74]
dAgES 4 5 Utk &Y FA M]E}QP«] B4l FHE
Zol]l 59-7] 98] Camera open HES F2W, A 5=
H FHEtE Aes 5 olom FhdEte °ﬂ”° GUI@quJ
Fow B 4 Atk ARgAlel oA T Al sS4
A, & 5 A HE el Qo 7] edE Al

wito] A2 s1o) 9i= el gl e ke
WAA e AUE f4 sta gon, By WES 28
: B WES FY 5 A il &
¥

1S 93 vo) Fee] A,

RE7} 3Agch RE zggdo] £
B g9 HEz Bolrbr] g8 x7)3

O!I
3
5
=
4z B

4. A

Ty 8 AAl A 2ol FATE 4US BT A
Aolth, Wl Hol A BFE B4 A7, shvleke Fa% A
g RelFu, AbgAle] ola] mio] [, F #, & B
wheh goli mgreln] Aule] FHF www was A
9l ¥4 mHolA A Zio] Ralsh AL welETh A
B 39 @i W S e sl A s
FERe] Aoj AR o] FATo] i BRES wE Ul B
of Wgsle] gl BEEA wgur w4 BN AEe o]
g shgeln], GUI Alojgeln Aelel wate] XE 4%

o)

o7 GUI ﬁfﬂﬂOﬂH Aol WEe WE + A Fhleke
Aloltt, mgt 7 shvete] HRE wrole 7] 934 b*l 5
oA AFE- Q T A= FHEREA 7 AR, daE B
FHEtE deste] AZdsr] o AdEloltt. 1 (b)“ E
F Falo] AZE el GUIsHAC] &3] FHojxd
olm gidlg} A3 HES F2H GUI Z=213A 74*‘51
of Add PIFAY Asom HAHAT FRH el
upe} AeE 4 »'Ot'ﬂ Ao ARES A% 54 ghdERet
AZdste] ARG WrolA] At Hof Frh a-(cd)e
Aule] Agdge=m A, & & §, IHWT Aol BE
S o] Foh Od”(e N BT A o AFAA He
ol

Al 2R TG4 5o AFA EFHoA], FREE
3 gl & = QUrk

(http://www.kyungnam.ac.kr/~dhkim/index.html)

(http://www.youtube.com/watch?v=IXrdbcB3adg)

OHR

5 &

ek, e e g e
slatol, A e FARE 249
CaAsan, el 5 B o
26 FA 245 A BEE ol
A AEA A5S FHNSI, WA, Foin
A, Al AW A A ERAOZ 42T
A mie A R AR Be, 2R
Fatsto] ss) BT AATL sk
4 5 SRS A, Heiol A7 37
O}O:] TL :__75]
) A e Slo]
w—g— el A At o

T
2
k4
rr
ol‘

L ol
Ll _o;l
>~ _

ut
A

2 5o
oy il
oft

(o3
ﬁ_;iomml
AN

% 0T

-

_(

lo

o
—

7

4 of B = HU

[o > %O
G

o

2
5

aalll
o

N

=
N
N

4

o
]

)

S'OL o
o
e

ol
-

offt I\
o 10
sl
A
W
>BI_¥
3
oy
S‘i_ﬁ
émlo

-

K

o
-

4>f-
—1>’ i. ol

3

A, 2 AN 5 A
H dugss 01%3}0‘1 F9 Aol Wk =E A=A
230 A7, 47 4he T Aol Basi

:l HQ ol O o N T oto T R H odfg ot

513



(2]

(3]

[4]

(5]

(6]

514

a7 8 Ad A
Fig. 8. Experiment photos

o3

I3 2 8

J. Ayers & ]J. Witting, Biomimetic approaches to
the control of underwater walking machines.
Philosophical Transactions of the Royal Society
A-Mathematical — Physical and  Engineering
Sciences 365, pp. 273-295, 2007.

M. A. Raibert, Special Issue on Legged
Locomotion - Foreword. [International Journal
of Robotics Research 9, pp. 2-3, 1990.

R. D. Beer, RD. Quinn, H.J. Chiel & R.
Ritzmann, Biologically inspired approaches to
robotics. Communications of the ACM 40, pp.
31-38 ,1997.

R. E. Ritzmann, R. D. Quinn, J. T. Watson, &
S. N. Zill, Insect walking and biorobotics: a re—
lationship with mutual benefits. Bioscience 950,
pp. 23-33, 2000.

J. G. Cham, J. K. Karpick & M. R. Cutkosky,
Stride period adaptation of a biomimetic running
hexapod. [International Journal of Robotics
Research 23, pp. 141-153, 2004.

R. Dillmann, J. Albiez, B. Gassmann, T.
Kerscher & M. Zoellner, Biologically inspired
walking machines: design, control and
perception. Philosophical Transactions of the
FRoyal Society A-Mathematical Physical and
Engineering Sciences 365, pp. 133-151, 2007.

(7]

(8]
(9]

J. Ayers & J. Witting, Biomimetic approaches to
the control of underwater walking machines.
Philosophical Transactions of the Royal Society
A-Mathematical Physical and  Engineering
Sciences 365, pp. 273-295, 2007.
http://www.strandbeest.com/film.html

A. J. Ingram, A new type of mechanical walking
machine, Dissertation submitted to the faculty of
engineering in University of Johannesburg,
2006.

X A A& N

M= (Sun-Wook Kim)

20109 : A A 7)F st (F kA

2010 ~&A & Tl HekEsta
A} b

(A, AEA Y & ATER



AT (Yeon-Kyun Kim)

2009 @ A shal 23 et (F EA

20103 ~&A) - & ol Hgsky
At

ARk A FAlo], APURHE A AT AP

ol M8t (Se-Han Lee)
1989« a7 Al st =4
2 1991 : o skl 717183k
(F38 AAh
2002 : a2 g 7] A gk
(F38} dAh
2004 ~ @A Adgtal 7] A2

n o=
- e

ol
s

AR FAA], AFF 2R, WtERY 2~
Phone  :055-249-2149
E-mail :leesehan@kyungnam.ac.kr

oMl FIUEAS J[Woz 3t By 28 Y

Aslal (Hahmin Jung)

2009 : A 7)1 S &4

2009 ~&A) 5 gk A ET)
AL g

FANROf 1 29 A|2Hl AFAlol& 2, UAE AE A,
B

&&= (Seung-Gook Hwang)
19814 : Fotujshan AHg} 38} oA}
19834 : Bolthaha kel 33 A4}
1991 : Osaka Prefecture University
7353 At
2010 A Adoistal QR SAEE
g

TR} 1 WA w2 B}
Phone @ +82-55-249-2705
Fax 1 +82-505-999-2163
E-mail @ hwangsg@kyungnam.ac.kr

Z =3 (Dong Hun Kim)
199 3% =

515



