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Path planning for a miniature robot
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Abstract:

Path planning for a miniature robot, which is used in a desktop factory, is described. The robot is about 3 cm in diameter

and about 40 g in weight. The robot consists of three piezoelectric elements and three electromagnets. The principle of the miniature

robot is based on an inchworm. The robot realizes a linear and rotational displacement. When the robot is used on the desktop factory,

the robot should move on an optimal trajectory. In this paper, the minimum operating time, which is calculated by the forward

velocity and rotational velocity of the robot, is clarified. The obtained result minimizes the operating time of the miniature robot.
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Fig. 1: Miniature robot using piezo elements and

electromagnets.
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Fig. 2: Rotate-forward-rotate (methodl)

Fig. 3: Forward-forward (method2)
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Fig. 4: Control waveform used in forward
displacement.
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Fig. 5: Control waveforms used in

rotational displacement.



4 FHEHE

ZOETI,. S =2Fa 7048y hOHIEEREZR~Z -
T, xyFHEERZBNWT (x4, v) D5 (x,, yz)
NOBEREZFE TS, EFSNINETITRDZI =

Fa7ORy SOBEEREEREREEEZRANS, 2 2T,

BEFORIBETIZFaryary hOZRE (AEEAM) 138
ERLENWHDEL, BEOEDIZFa7aory b1
BOETFHME yih&EFITET 5,

4.1 HEEE

AN % Fig.4, Figh I<;-9. Figd, Figh T,
EERFLERANOHMEEZEANITIRL TS, &
WADRE L DRFEEERFOMMICLETI F T
—LBEIC K D EEBEEEEEEETS . HEE 2
t THO. ZORICIZFa7oRy MIAXEDNS
ZFavudRy hOBEERE VIE

A x

1
Y (D

THs, ZIT. AxidOoRy NOEEEMNETHD., E
BRTOEBORMENERIDNX (2) TRES.

Ax= 2—AL (2)

7

ZZTALIZ EERTFOMBEETHY., FHTHEER
FORESLHMEEICLDREIND, FED 23
iE. EERTOERAEIORES,

Fig.5 KD RERAMOFEEMIL 3t THD ., TDOMIC
SoFavORy MIA OEEET S0 5 EERAEE old

A6
3t

(3)

(4) TKkZES,
2 /3 AL

L
ZZT. ALIEBRTOMHBETHD. LIIEEERTOD
SICHAEDRKREZEZEDEARI_Fayalry
FNOE=AFEO—NDEZTH 5,

AO = (4)

27

lEEE e

. FELLEE z".f/‘/r’/.
PRl Lddd /] //’//‘///f,v‘r,

Fig. 6: Movement method 1
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Fig. 7: Movement method 2
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Fig. 8: Calculation result



6 X&®

XTI EES OMARICTHESNZI=F 2
7TORy FOREREBEBREEHASMNCLE S 2Fa
7aRy hOFELED 2 AFMOBEE (1) BEREMLEE
BEMOHMAERTICX2BEE (2) BREMOMATIZK
ZBEICKRIL. EmMICEZASNDSIZFa 7Ry b
DOEERE & [EEREEN 5155 NDFTERHZ i L 2.
BONEHBICEALEZIZFa7oRy hOLEZR
AL. BREBMBZHALNICLEZ, TOMRE, S =2Fa70
A hEFLELEZBREZARORNEANOBE &, S5
NOBH & TREBHRENELD ZEEHSMIL,
SZFaTORy FOKES . HHITZ2EBRTORES
EBHRTOER &, HITHE R E12 80 Bl #iz

B SRITFRED H I TRIEEE E Bt 5 2 &

PATRETEH B
K% O BB TRAER O BT 70V x
y MFROBINERE, BLTHEEELET.

29

SCHR

Bz, B, MEAE, M (TA7 by
Ty NIAIZFaTaRy NOEAEH, B
H T BERER G IR - B 758 Vol.6, 45-50,
2004,

MEH—. (12707727 M), BELYRE
Vol.68, No4, pp. 491-494, 2002

FlMz., ARk, £42KE, EEKRE. T
B, UNEEERRENIC X DB HAERES AT L (5
13R) ). K4 T%%%. Vol. 59, No.6, pp. 1007- 1012,

i

1993
TGS, BRI, BHEE, MEeR, TEEER
TFEEMAZAWEZXYOT VFaIT—% ], BRY¥
L LFEC. Vol.119-C,No.1,Jan.1999

(Z¥ 200545 H 2 H)



