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Motion Planning for Cooperative Transportation of a Large Object
by Multiple Mobile Robots
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In this paper, we propose a motion planning method for cooperative transportation of a large
object by multiple mobile robots in a complicated environment. We must plan the motions of the
object and mobile robots to avoid obstacles in a three-dimensional environment. A computation time
to solve this problem is exploded, since we need search a solution in a high dimensional configuration
space (C-space). Accordingly, we reduce the dimensions of C-space using the feature of the
transportation by multiple mobile robots. In our method, all things (the object, the robots and the
obstacles) are represented by an octree that is the approximate cell decomposition method for a
three-dimensional environment. We can find a solution with A* search algorithm in this smaller
dimensional C-space using the potential field. We verify the effectiveness of our proposed motion
planning method through simulations.
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Fig. 1 Cooperative transportation by multiple mo-
bile robots in a 3-dimensional environment
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Fig. 2 Four primitive operations of transport task
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Fig. 10 Result of motion planning II
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Table 1  Ngpen value of three potential fields

Potential Goal 1 | Goal 2 | Goal 3 | Goal 4

(A) Euclid 1.00 | 1.36 | 296 | 4.09

(B) Wavefront 0.90 1.53 2.32 3.21

(C) Skeleton 0.83 1.37 2.16 3.06

Wavefront

5.3 EARHOLLE: Skeleton Wavefront 777
vyx N ERV, T—LE% Goal 4 & [EFE LI
12, BHREOEAMAEER(LSEERER2IITT.
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= ZTCit, Dijkstra BREITo/L & (Casel) DR
Bl ) — K8 Npoue &, SHEBISKOME f 2N TN &
LT, wmumEKMEtf%A®@%$$®&%%
H L.

A BREF-15E (Case 2), MOLEEL RS
EE, BM/ — FEREEQUTICT 2 ENTET
$3. ThICHLT, BOMEHEEZEETICREL
7384 (Case 3) ici3, BB/ — F# % Dijkstra #
FLHBLTSRHIBEETHO T L NTETH B,
=B THD 2R M THOFHERMEK f 13 2.5
Lhote, TOZ kX, FHICTHELRBRERZITV OO
WEYERTDILETEHTH0, RIERETSC
LEEZD LRAEMTIIRV.

FIT, RERERDOOBREEERM LS TR
Bicit, w, DEEFa—=v7/TB3IENELLN
5. wy OEE 002610 ETO1ARENEET
MARIRER, wp =050k & (Cased), BB/ —F
BAR bR, Case2 LHBLTHEM — iz
GO%EREEICRO T LM TEE, koT, AT A—F
Famz=LXEFITEILY, BIEREREMAE
EHDIELNARTHIZ L Nghale. RTA—F
DREHITERRBIICKET S0, BRICRET
BrLMBLY. BREPICE 2~V 2T 47 2D
BEFNERESEIFEMVREREZLNB A, &
BHESHZ DWW TSR DOBRETHD.

Table 2  Condition of parameters Wy, Wh
Case | wy | wa | Nopen | [

1 [10]00]| 100 {1.00
2 [10][10] 045 | 1.00
3 [o00|10] 005 | 250
4 1.0]105 ]| 027 | 1.00

54 ®BHSEFM  Skeleton Wavefront R7 /¥
NERVW, Goal 4 ICELRBERDIME T, AL
HOIE & 12.8[m] X 12.8[m] X 12.8[m] izt LT 0.1[m]
D5IFRECHBE % ITo1-ER, 334MHz @ Ultra Sparc
11 # AW THEREEMIZH 3000CPU B THhHo72. Lo
T, +HICEPVSERREICIWT, RN T
*RHAETH D LMHTREhT.
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