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AwwCix TR by NEREILUEL U258 4 B TR » b OMERE & HIE O BF5E )
LEEL, ITos5®wL D p 5.

B 1E [FFm Tl REHBEHANCK T 2EE, TN OMEELT 7200 4
EHITE R MCET A0EROFZERIRICOWTHEEL L, FEHAMR 4 ETe Ry FOFEH
(ZIANT T2 BT RRRE & ARG LD B2 IR 72, T bbb, HEHER REMERE CLZE L BT
DI DIIT T #HFEFEAN A IKELTH LM 4 BB TRy RBREITHLHN, —FHT
THM A RS ITER Yy M LU TBENERE - BEIZRENMEN WO HAGRERH D &) =
EThHD. FMAEBERTE ANENRE SN 7-BREL T O RIEEMEHRT T HIE BT 3R 72 e T
ENTWARY. IO EZRRT S0, A RBFTa Ry OB 72 E & #8hny
BARFIENEZIREL, RIEER O OICEHE# Y S 2 L — a3 X2 ERICE Y Fo A0
AT ZENKRIIOHENTHD.

B2 MUHA 4 BT R v N OBEREMIEDOIRZE L TITAN-XTTT OB%) TiX, REH
TOEWEEME R L ooBENEE - BEIZR oM B2 ER T 2058 4 BB Te ARy b
DOREAERERRIEZIRE L, RIERICZ V20 EA LN L. T8 - BEEE
DA EDT=OIZIET =2 —7 4 OB WEISENE L TR Y, ZOHTHAREMBRITRIZE
WTEWEZENZHT LMK ey MEREZIEL 5. WITEWHIZEEE & A m] B
HFEETIHEDIVEBEDORENT IV Fax—F B{ETICETREEL, CELHFE7—UE
KXOUA Y - U XV B 2 B E T DR L AR R LTV DL & BT/
B CE O BOE e 2 283 5 T DI s AL e 2 BREh H 7 1 7 & L THY, A%
HWIEARZASEL = EEEZRE L. B LB IR & £ 220 x 550 x 300 mm,
B 5.2 kg EAVIRETHY NS 1.2 n/s UL EOIEEELZEHR TS5 L L i, BET
169 mm OFEERIKAE N AIRE T D 2 & Z HAAREEERICL VLI LT,

%3 E [EEBEO =D OAEREIE ] TiE, HEEORIK N v MERIZEBIT 5 5 iEE)
ISR G O BE S 2 55 L, BIMEEZ T 5 72D OARIKFEE 2 7t O AITHIBRT 5 =
& CHMBZE I RALT DT e B REEVEZ B L, ZTOAIMEEZFEBRICI VAL IZL
2. Thebb, (ko 2 MR TCoBMPBRAEICE T 5 L VAR FRoOfEEZ5E L, [l
% F B OIEE D T L ELESZ LIk, wlBhEiH N CHEIT 5 ImAE 2 & Rkt %
FIEERE L., FREE LTEEARTE2RIT 5720 4 RN B W T B %
BIBICHIN S B A HIBEAIRR LT, S OICEENOWE B ERE IR 2 EHT 572912,
P S OB « K E 28 E FIHEZR Ferguson/Coons fif 2 WA Z L 2R L=, 2 H#EER
FIEZFIE ORI Ui ER IS 320 UM TR AT o T fE R, ETIEICI ko TR
4 BT Ry FEHELTHRENFNLL EOEEINERZHEE 8.0, /N COTL. 76 % £
TEHZ LM L.

B4 wm (REHBEIO O OBSRGIE] TiX, HWaEETE H2MENRE IR
HIZBWTHBR b ey MREEZEBRT D720, AT E & AR B 2 5 E rTRE 2R
FRERIEZ IR E L, RIEEB L0 FE I 2 b—2 2 HWT, TOHZMEEZH
LMLz, bbb, fEko 3 DEEENLE TIHMEE O S HINCAITT 5 & S PHIRENLE %
BRIICHRE CERWVEREN H - 7208, B TIETITHELALE & IRIRALE - 3 2 R
& U TR OER) FRER AR Z LIk v Z O EE Rk L7,




F 72 2 HFFA O s B WD TR OALE « W - NEE A ESE S T 5720, 4 ISR
D R{A#NIE % §558 Ferguson/Coons iR 2 FAWTARR T D Z L 2R L. 21D OFliEEE
PRVERE I 20 U BRI S O R 21T o T2 fE R, RE TIEIC K VK 120 mm O 7% 0. 18
m/s CTESIEARETH D Z L 2L LTz, FI-AFIELILE UBIEE OMEIT H s &
AF RIS S AL & « IR E 2R ET D FEEZREL, B FE Iz —rva v
ERICE O R TORFTMBEN AR THDL Z EE2HALMNI L.

55 i) ClE, AR THEONTERERIEL, S%OMEEELZIZO N TR,

DL AT DICAGmCTIE, REMEREE CLE L TR TRRERMS R 4 2 T7a Ry ho
FEAERE IR K OB R AR HIEE 2R L, BT L7 ERIC KX 2 35 5 ONCE )52
2= g I ZOFMEEH LT LT,

i« FRSCEE R, FISC 2000 F & 3E3C 300 #5 % 1 #5OHIT 52, & L<ITFEIL 800 #5% 1R L T 7280,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or lcopy of 800
Words (English).
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To walk over rough terrain fields where conventional wheel or crawler-type robot cannot overcome, a sprawling-type
quadruped robot which has low center of gravity and wide range of motion is practical. However, the walking speed and
efficiency of a sprawling-quadruped robot is lower than an erect-type quadruped robot. Since the walking speed can be
increased by using low duty factor walking gait, this research aimed to develop sprawling-type quadruped robot walking on
rough terrain with intermittent trot gait. As a prototype, sprawling-type quadruped robot TITAN-XIII is developed (220 x 550
x 300 mm, 5.2 kg). To compose low inertia leg, the wire-driven mechanism with Ultra High Molecular Weight Polyethylene
(UHPE) fiber is used and right angle-type pulley is proposed. In order to walk fast and efficient, the longitudinal
acceleration-type intermittent trot gait which can maximize its walking stride is proposed and implemented to the developed
quadruped robot. To confirm the performance of the developed robot, several experiments were conducted and the robot
walked at 1.38 m/s and achieved minimum COT of 1.76. From these result, the sprawling-type quadruped robot is capable of
walking as fast and efficient as erect-type quadruped robot. As a rough terrain walking algorithm, the position specified
sway-type intermittent trot gait which can directly specify foot placement and end point of body trajectory, is proposed for
omnidirectional walking on rough terrain. The proposed algorithm was implemented to the developed robot and the robot
succeeded to climb up 120 mm of a step at 0.18 m/s. Furthermore, the way of deciding the foot placement and end point of
body trajectory by using the input of operator is proposed and implemented on dynamics simulator. In the simulator, the
robot model succeeded to walk over various type of field and the validity of the proposed algorithm is confirmed.
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