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Development of General Purpose Drive Module and Drive Platform
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ABSTRACT

A general purpose drive module that consolidates
the functions needed for driving, such as drive,
steering, and impact absorption, and a drive platform
equipped with a cooperative control function that
governs the driving functions and is easily connectable
to an autonomous drive function were developed. This
paper describes the configuration of the drive module,
the system configuration of a drive platform consisting
of four drive modules, and the steerability achieved
by cooperative control. An autonomous delivery robot
based on this drive platform was developed with
Rakuten Group, Inc. and the effectiveness of the drive
platform was confirmed in driving demonstration
tests conducted on the University of Tsukuba campus
with the support of the New Energy and Industrial
Technology Development Organization. Use of this
general purpose drive module and cooperative control
technology enables the efficient creation of various
forms of electric mobility.

1. BU®IC

WA, DFEERLICES AFAER, Fillauer oA
ZEYYENDO RIS EHE E > TWE. ZD710, i
KRR VIR, B L0y - 2R EE L2 Ab o
T HERBHRIBHEC Y 7 4 2, HfliotEs 2851
BT EEINZCD TR, BEIEL Y 7 1 DHEIILE
fE2FE L.

Honda ldZh T, Ho LISV OBEIEL ) 7 1 M55
LT, BHA - rOEV LY Ry P EXNDED
Miimo (3 —%) # A 2L CE /2 HicHa v &7 b

lsA4gr)T—Y vy R —

E-mail: jun_itoh@jp.honda

O#EHH — F WANDER WALKER CONCEPT®'®, H
WRET 222 A4 Faky M WEBRL, BEKDE
LA EEHIELT, A Z EIZHDMATE
7. L2L, Z2OFLWEIZHILT 5728, KL I1d 5k
BEHEC) T4 EXAL) —ICHETE L pELEE
A7z,

ZZTARETIE, EE Y T 4 OETICHEREKES T v
I8y = DICER U 22 HERE) € 2 2 — L (Fig. 1) & ilfE
Fiffi, RO ZRATREICHIRTRE R ET T T v P T+ — 4
(Fig. 2) IO W THINTT 5.



NARESES 12—V EETT Ty b7+ — LDORHE

Fig. 1 General purpose drive module

Fig. 2 Drive platform
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Fig. 5 Control outline diagram
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- (a) Steering axis
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(e) Tire
(f) Drive motor

(9) Motor driver

Table 1 Specifications of drive module
Drive motor rated output 150 W
Steering motor maximum torque 38 N'm
Tire (Diameter x Width) 280 x 80 mm
Suspension Bottom link
Wheel stroke 50 mm

Power off brake

Parking brake

3. nln-i- t #‘fﬁ)’l

3. NFAEEY 21— L

Ao v &7 b &EBT 57200, PHAREED 2 —
L OHEEFETE (Table 1) & E5AACE (Fig. 6) /87 .

PUHERBIE Y 2 — i3, (e) £ 4 Y, (f) k@€ — %, {5
IERFF D 728 D (m) BEREAFEIE 7 L — %, Th b & [bE
T35 (1) 24 V7T — 4, HREIN & Gt Lo oo
(K) a7 7= () #BAEHE— 2, BJHEEMAO
(hy ~IL k(i) =1, HfEAD (b) FEEH 7 7Y V& 2¥
YEL, ZLTENGEXAD (C) 7V — A THIKENS.

(e) A VI EMML x v FF v AEZEE L THE
280 mm, M 80 mm, VLV A VIHFEADITL AL LT &L
7z (f) BXBIH € — 2 3WEE N D 4 > F A — Lz A4 T D
“HT IV AE—2THD, ERHILIIE 150 W TH S
N=F V7T —=FL LT, V) —=ZLN—}ED (m) &
IRGAEBIE 7 L — & 4 € — 2 WD (15 7.

IhBR () A4 v T —LZBEIN, (K) Y3y o T
TV =Nz () TV — AIZHUD 2. RA =LA b
0—21350 mm & L7z, 2OH ARV Y 3 VIBERIEA b
LYV VORI ARV Y 3V THD (K) Y ay 2T T =N
DSERE) - B ORI K D 5. Bk 5 k512, T
h%ﬂﬁbmﬁﬁﬁ®$%®$%£mémﬁiéoté
THo 7.

FRANOHD 511) % i 510§ % 72912, HFARN DM
KiEhiE, Y 2 — Lo ki ‘:"“U'f:_( YIEEH 7 7Y
NE2EY FL%E, KL FOATHEHETE 3ifEE L.
ZO ) EEMT7 S v UftE 2y FLa (a) Bl L,

(h) Belt

(i) Drive pulley

(j) Steering motor
(k) Shock absorber
() Swing arm

(m) Power off brake

Fig. 6 Design of general purpose drive module
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Table 2 Specifications of drive platform

Length x Width x Height 1180 x 620 x 530 mm
Rated output 600 W

Maximum speed 6 km/h

Minimum turning radius 700 mm

Step height which 90 mm

can be climbed over
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Fig. 8 Areas of module rotation
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Fig. 9 Layout of drive platform
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Fig. 7 Cross section of steering axis
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Table 3 Specifications of drive function

Rated output 150 W
Maximum continuous speed 182 rpm
Interface CAN

Control method

Rotation speed control

Table 4 Specifications of steering function

Steering angle +180°
Steering speed 90°/s
Interface PPM/CAN
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Fig. 17 Autonomous delivery robot developed with
Rakuten Group, Inc.
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Fig. 18 Driving environment on University of Tsukuba

campus

Fig. 19 Turning on spot on narrow road (Minimum
turning radius: approximately 700 mm)
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