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DEVELOPMENT OF SELF-RIGHTING SNAKE-LIKE ROBOT

KA TEEE
Motoki MIZUTANI
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Recently many types of rescue robot had been developed. Some of those robots mount many sensors and
mechanisms to search and rescue. But lots of sensors made operator difficult to adequately operate the robot.
Our previous robots solve complex operability problem by using physical feature of the robot thus the robot has

many degrees of freedom and have high mobility. Unfortunately, it is impossible for our previous robot to move
when it overturned. In this paper, we develop a self-righting snake-like robot. This mechanism can work

without not only any sensors but also special mechanisms. We designed body of the robot through the use of
theory of tumble doll. Experiments showed that the robot can get up after overturned.
Key Words : Snake-like robot, passive mechanism, self-righting, rescue robot
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Length [cm] 125
Width [cm] 29
Height [cm] 30
Weight [kg] 8
Powersupply for crawlers and TAMIYA Ni-cd BATTERY
receiving apparatus 7.2V-2200mAh X 3
Motor for rotating active pulley KONDO KRS 4035 HV

4. FlHERER

(1) B0 ETEE

AHFFECREat L7z & B2S 0 /NERT & 5 - T2 S8 i
FEWEI Y T2 N T BRI ST DM DT R % IR % Fig. 8 HAEREEGE
1To7=. LLFODFig. 7 EMNCHMED FTHE O FEBRFER, A

N BB FEBR S B A omT. 5. =8

(1) FIH+HEZENY DEER
RETFIEEZHOCTER Lo AMEE, vAR Y MIEEHE L
RS SEHIBR S CHAAB U BT IR B2 R BB © BT AT RE 204k
IR RAEEITo 7. RO—FEZLLTO
Fig. 9 lZ/R~7.

3

- 1

2

Fig7 AMHE T EBR(ER A T A7 1) .
L 4

3

FERAERL Y, ETEOITHAIE LIREN BT
L7-.

72770, A EIMCEE U Cid @ L7 REED S BARIZIE
S L7enas, vy FOEITICLAREC, #ikofix
LB ARFOENEFBHOHY EVOENTETT S Z Fig.9 “FHUZBIT DR E B Y ER
EDTERTE .




(2) MEICHFIHEEZENY ORREE THRELREED B EIT AR/ RIE~DE IR A B LTz, &
WIHER O H DT W TR S E{TARER 7, 78 —F—0ESTh 5 17 [en] U EORMTHN
REA~OEIRDATREPRIEEIT o 7o, MRO—FIZLLT 13O EEBEN 5 F TP/ NERICIRARTRETH Y,
® Fig.10, 11 2R Z DRI TSRS DT T & REIRCB AR D &
WL THREMIZILOREIZRS. £/londhy Mo —
NUTEBITREE B3 ZIFLE LTEME L BHERICEST
AREIRBEICIERTTRE CTH D Z L 2R LT,

Fig. 11 IZH DR O H 2 BEEN-O T 0 ARITHE & 2
TV 5 B THIR N IRE L7356, Sl T L
FNWEX ERY ZIFLOBRERLTEIFAAREGE D
RZIbni. oL TOMED LEEEET D3
TERRFRRTH DN, ZOHEEEmNEL 8> TLED.
Z ZTA BN NERICR AR m AR b ERHE LS
Peig e L.

7. BhHYIC

AEFFRTIE, FEHFROMEE AW CIRE LA E
BN EFT ATRE 7R B~ IR ATREZe m AR » M O EHLE HAR
E L.

a2y hOIRERLE LRV /NEEOWE 2/ T 51
Wedpzlicky, B —Z%E2H5Z LS, H

3 BT EAT TRE AR B~ IR N W REAe m AR » b O BEE
1T-7=.
Fig.10 RlEICH T Ditd & L3 0 EBR (kL) LSHBOBEL L TABDOET L, O RELICL

5 &0 Z L OBREICEWTEE LS wTREZRIAR O RAE
DT HND.

SEXH

1)S. Tadokoro, “Mission and Overview of DDT Project,”
Journal of Robotics Society of Japan, vol. 22(5), pp.
4 544-545, 2004.

= )R. Murphy, “Marsupial and shape-shifting robots for urban
search and rescue,” Intelligent Systems and Their
Applications, IEEE, Intelligent Systems, pp. 14-19, 2000.
3) E. Rohmer, K. Ohno, T. Yoshida, K. Nagatani, E. Konayagi
and S. Tadokoro, “Integration of a Sub-Crawlers’
Autonomous Control in Quince Highly Mobile Rescue
Robot,”  Proceedings of IEEE/SICE International
5 Symposium on System Integration, pp. 78-83, 2010.

Z 4) H. Maruyama, K. Ito: “Semi-autonomous snake-like robot
for search and rescue”, Proc. of 8th IEEE Int. Conf. on
Safety, Security, and Rescue Robotics, pp. 1-6, 2010
)R. Haraguchi, K. Osuka, S. Makita and S. Tadokoro, “The
Development of the Mobile Inspection Robot for Rescue
Activity, MOIRA2,” Proceedings of 12th International
Conference on Advanced Robotics, pp. 498-505, 2005.

. Miyanaka, N. Wada, T. Kamegawa, N. Sato, S. Tsukui,
6 6) H. Miyanaka, N. Wada, T. K. N. Sato, S. Tsukui
H. Igara “KOHGA2” with stuck avoidance ability,”
Fig.ll ARHEIZIIT S E B2 0 EERKRK) Proceedings of IEEE International Conference on Robotics
and Automation, pp. 3877-3882, 2007.

6. B 7)K. Kamikawa, T. Arai, K. Inoue, and Y. Mae,
T RO EAEWMREORE R L 0, AT B WT "Omni-directional gait of multi-legged rescue robot",
B%E L=~ B R o b b AEEIR I 35\ TR S e Proceedings of IEEE International Conference on Robotics

oKy SO EREENE AT D C L R TE 3. and Automation, pp. 2171-2176, vol. 3, 2004

Wiz, EHUZ BT AR E BN 0FER L IR



