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Proposal of detachable 2-DoF tail mechanism for rough terrain mobile robots
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The disaster response robots usually require task-specific complicated mechanism, and thus it
takes long development time. In order to solve this problem, we believe that a mechanism that enables

to cross over various uneven grounds by attaching to existing mobile robots is effective.

Also, step

climbing problem has been postulated to 2-dimensional problem so far. However, since it actually has
3-dimensional shape when a mobile robot negotiates a step in the diagonal direction, examination on 2-
dimensional alone is insufficient. Therefore, we propose a 2DoF tail mechanism that enables to climb over
to a 3D high step by attaching to an existing mobile robot. We develop a prototype with lightweight and
high generating force by using wire differential mechanism and wire reduction mechanism. In addition,
we demonstrate the effectiveness of the mechanism by the experiment using the prototype.

Key Words: Crawler, Rough terrain movement, Wire differential drive

1 #E

SEMIGE R Y MIEOCAERE 2 0B LTED, 20
72 & OB & HARNEBIZHEE L T\ 7z, Quince[l] &Y 771 —
S R FTRIZE A LD AT 2 2 & TREIINT 3D EIF RO
B O£ HE L U7z, HELIOS IX[2] IZEEAD 2 10— S
TRRICEHBE 2R TEREADREDY EIF 2R Lz, L
N, TS OHEREBITHEAROHNIIZERINTE Y, thoBHn
Ay MO AT B Z I TERN. 207D, HLWLEESG
Ry N EBIFT BB E O AR & A 53 2 B A [
RHZETT 2 HELRH D, FARICRORZET 5. F7280ER
HEBTGEZIGE2 T BI28 000 5T, LRSS ERBIZHE
L=aRy h2HFNCHELTBL ZLIRETHB. ZhoD
RREA R T 251k LT, BFOBEIn Ry MZEXD 1352
& AR 2 ) XA O DONINEKLH 5. BEIZ,
REEHPSRRNE % 0 B X2 AR L LT 1 BHE T — VI
B] BHFEINTVS. ZOBMEINHIF5Z LT, BEORY
FEATIZROBZ S Z D TERD > BB DB kh LT
W5, Z OBERHIARESIRD N AREE B % RO BN & AR B
R A CEEE U TEXTCHEIN TS, LrL, EBO
NEERIZ X 3 IRT R B EDRDH Y, FTHEEOATEZIZHD
TR E DRERIED D B =R D TH B, T I TAWLET
1%, 3T TOREMEEZ W FXE5 2 HHET — I VES & 12
ET 5., £77, MEEEZBERL, BRECHLTHDIZEALEE
E DMEBL AR FEBR 24T > THEMM 2 REET 5.

2 2EHET—IEEDORE

3IRTTEETOBMMEE M EXE 577012, BEOBHTRY
MZEBIARER: 2 HEE T — U2 IEET 5. #ET 2B
1 D& 512 Yaw filinlliz & Pitch SHREEO HHE 2>, 7=,
BRI BB T — X P HIIEE S BRI AR A, BEio
Ry MM U 5. 2 HHET—VEEEZHWS Z &
T, BEORmERBECEZEZE RN 2EMEDIZIC, B
FIZRIDITHEAN L TOFEEC RN S ORIEE ARE L 72 5. £/
EWAlgETh 5 Z & T, REMPBHEOBKWBEIORY N Tho
THABREZI OB Z & THBRREDEVWEEEZBBZSZ
ENTEL XS IIRBEEZIOND.

3 2 BEHET I EEORNERENT

2HMETF —VEHEZI M0 —5a Ry Mz k3, B
TR U TRIDITHEA U T OB D E 1 22t 2 4T o 72,

X ——¢=15[deg]
220 - $=30[deg]
¢=45[deg]
200
= .
0 15 30 45 60
a [deg]

Fig.2: Analysis model Fig.3: Result of static analysis
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Fig.4: Overview of prototype

Table 1: Specifications of prototype
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HAO o 54.6 Nm Hfmx 108 mm
TEAEE R MIEEEL | 5.06 rpm || BAARFOE X | 192 mm
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Fig.5: Wire routing of protptype
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Fig.6: Result of experiment
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