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Experiments of Fastest Guidance Control with Acceleration Restriction

Masanori Mukono* and Mamoru Minami*

This paper discusses experimentally how to control velocity of mobile robot as fast as possible with a condition

of not letting carrying objects slip on it, while guiding the mobile robot onto a desired traveling course designated

arbitrarily as preconditions. The requirements of above control objectives seem to be standing against each other. We

have confirmed that our approach to this knotted problem could control the traveling speed within a velocity extent

of making the carrying objects kept stationary on the mobile robot. The proposed fastest guidance control method

has been examined intensively through sinusoidal course traveling and rectangular course traveling experiments.
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Table 1 Parameters of actual mobile robot

Symbol| Magnitude Unit

Tread T 0.4 m
Radius of wheel r 0.11 m
Mass of vehicle mo 7.14 kg
Mass of object ms 0.05 kg
Moment of inertia (vehicle)| Ip, 0.93 kg m?
Moment of inertia (object) | Is. [0.42 x 10~3| kgm?
Reduction ratio Rr 1/52 -
Ry 1/52 -
Servo Amplifier Ksr 1.11 V/(rad/s)
Velocity Feedback Gain | Kyp, 1.11 V/(rad/s)
Servo Amplifier KmRr 0.613 -
Torque Gain Kor 0.613 -
Motor Resistance Rmpr 4.91 Q
Ronr 4.91 Q
Torque Constant LR 0.89 Nm/A
LonL 0.89 Nm/A

Camera

[ ‘JM £ U_\ /)\
Carrying object Mobile robot

Fig.2 Experimental system

Fig.3 Carrying object on the mobile robot
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Fig.5 Slipping locus
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Fig. 7 Trajectories of mobile robot (Not limited)
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Fig.8 Acceleration profiles (Not limited)
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Fig.9 Velocity profiles (Not limited)
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Fig.10 Slipping locus (Not limited)
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Fig.11 Trajectories of mobile robot (Limited)
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Fig.12 Acceleration profiles (Limited)
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Fig.13 Expansions of A in Fig. 12
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Fig.15 Velocity profiles (Limited)
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Fig.16 Slipping locus (Limited)
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Fig.20 Guidance experiment with { = 0.3
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Fig.25 Slipping locus (Round)

T RIBRDSE RS 7245 58, Fig. 25 1R & 9 ICFEEw
O T HEIEZ BT LTS 2 LD TH D 2 LT
T,

AR ETF L E EREOWEEEIISH T 256 OFEEIZD
WORARS RET TN O RVl % 5153 2 BRI R LR
BREDINTG A= L LTREE 5. LaL, HEHEOE) B
B ORI %t 5 BRI X o T E R BERED
220, HO2LOMEL TBLLLENDHD.

Dec., 2010



T JEE B & o5 o 375 35 1 1 S 1231

i

6. i

ARELFET, BHEWOWEH 2EZEBL-BE TRy boOES)
HRERXZERL, ZOEFNVIEIEToLVYIal—vay
EFEWCTOEROKEZ VKT 5 2 L TETFNVOMHREIT- 7.

WICBEIOAR y A HEEHEZ T & 2 7208 BT T B
JEBI R S B 2 R L7z, SHEEETVICED
&, FBOKE BRI & BRIV 5 BRI O R
5AEHM & 1 5 9IS EIT T & SN & S LIn#E o
REEE $2 2 & TIHEL V3 EDONREL 2 AT A
AR T 2 WHETH 5.

COREFHEOEEE Y I 2L —Ta r EFEBRICE o THE
L7 E524.1 HiTRLZFLENS A—F | PKRRETE
DL BB 52508 Ial—a Y EITWEREL
7o, ZOfREE L LI, FRla— A% BEPEICS 2 TORE
FEFEDE S, FEE LI DM — 12
RTEIExFEBRCLYRL.

z £ X &
(1) Bz, MR © i - MEE AT AR TRy b2

T A7, HAROKRY FEEEE vol.16, no.3, pp.317-320, 1998.
WA, FEH—E, SR, PEE: <7 1 AEVIIBIT A HEE
¥BEURY FUATLY, URT A2 A - Ah bu= s A#EEE 99
IO, 1P1-01-004, 1999.

(3] E£B—1, BENER, hiiET, skl RBam, PEE: <o
SETRY PV AT LADLOO T IEFEFROAE, HAORY
45, vol.17, no.7, pp.983-992, 1999.

(4] /NBFAT, FIEHE, RN, BHREZ B> 7747 2 Ak
WrAT53ROBEIORY & O E R EOM Uik% (7

[

ay A Rl B HLERTE & UIROEER) 7, HARMAE S
X4 (CH#i), vol.70, n0.692, pp.994-1001, 2004.

[5] NHIBIE, KRPEIEME, M, [HFE, CFEEG, ESE M
3 PR BTEIFIC X 2BEMER L BN E LR u Ry b
WEH 79 v b 7 4 — 2 “RI-MAN” OBISE L7, HATRY b
4K, vol.25, no.4, pp.554-565, 2007.

[6] LBl JIAIER, THOKES EHFAE: “FraaiiiLomstli L 2
BEAMOER (4 2 )7, Dynamics and Design Conference’99
AR IO, D114, 1999.

[7] T. Fukao, H. Nakagawa and N. Adachi: “Adaptive track-
ing control of a nonholonomic mobile robot,” IEEE Tran. on
Robotics and Automation, vol.16, pp.609-615, 2000.

[8] W. Dong and Y. Guo: “Dynamic Tracking Control of Uncertain
Nonholonomic Mobile Robots,” 2005 IEEE/RSJ International
Conference on Intelligent Robots and Systems, pp.1714-1719,
2005.

[9] BEH—, AT, ¥ PR GG 2 7228 o

Ry N OBEFE, HARTERY M4 vol.5, no.5, pp.343-349,

1987.

WL, B, IEEHR  «BEsEfTa Ry MIBT 5017 (BRI

PHE N2 0T R, HART Ry M4EE, vol.10, no.3,

pp.411-417, 1992.

W, VDT, AR, BN CECHER R ey

mBHT ARy MEOAAHE, BARTERy MEERE vol.17, no.1,

pp.51-60, 1999.

T, AL, RAE: chku s Iy 7BHuRy bO@s b

7 v ¥ T, HARBKRY FESEEE vol.19, no.2, pp.271-276,

2001.

[13] W%, rATTiEk, RAERIE, RIRGE
Ry FOETY) v 7 EETIR,
vol.70, no.699, pp.3227-3235, 2004.

[14] RIFEEE, WHEE, rATcek, FIRE : PWS BREHTRY ol
HEEHI IR & R FHE R, HAT Ry FF R, vol.25, no.4,
pp.535-544, 2007.

[10

11

12

TR OW Y 2 ZE L8
EES ESr e (R )N

FEIFFEBA (Masanori Mukono)

FEH KRR TEEMFERAIRE S A 7 2 T3 it
B, BEIO Ry b & EBHIENC B o T
w5,

HABAR Y 253 28 % 10 7

BB # (Mamoru Minami)

1979 ERBAF I KA LR A2, 1981 £ K

FRMF LKL Ze T2 s LFRBIE T, 1993 4E4:

IRRZFKF b B AREH =T e R L3R T, it

Y (C5) . 1994 FARHRF T T F R Bh#ds,

. 2002 4EFZEHIEES AT A TFEE%, 2010 45
IREEREERE HARBH I Se R %, BIEEICES. 1

o

Ry boJys, WHED), DM, BHv=Yal—5 O, mi
Rk, €T a7 VY =KL ¥ 7EOWITRIIEE. HAREMSS, FHl

HEfl#4s, IEEE R S04 H. (HATRy MEKIESR)

2010 4F 12 H



