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Multi—-unmanned sweeper full coverage path planning based on
unit decomposition and MTSP

LIAO Zhenghao, HUANG Bo

(School of Communications and Information Engineering, Nanjing University of Posts and Telecommunications,
Nanjing 210003, China)

Abstract: How to realize the collaborative work of multiple unmanned sweepers in a large scene and efficiently complete the
cleaning task is a problem worth studying. To solve this problem, this paper proposes a full-coverage path planning algorithm for
multi—-unmanned sweepers based on unit decomposition and Multiple Traveling Salesman ( MTSP) strategy. Firstly, the whole
cleaning area is divided into several sub—cleaning units by the method of cattle—type unit decomposition. Secondly, by calculating
the unit height corresponding to all feasible cleaning directions of each sub-cleaning unit, the number of turns of the corresponding
sweeper under the cleaning direction is judged, and the direction with the smallest height is taken as the cleaning direction in the
unit. Finally, each subsweeping area is abstracted into a city, and the connection order of the subunit coverage path is obtained by
using the principle of MTSP algorithm, so as to obtain the full coverage path of the whole area optimization. The simulation results
of different application scenarios show that the algorithm is effective and feasible.
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Fig. 1 Flow chart of the algorithm
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Fig. 2 Schematic diagram of decomposition of cattle—type units
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Fig. 3 Correlation between the number of turns and the height

of the unit in the cow—tillage mulch
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Fig. 4 Adjacency diagram of three starting points covering path

planning
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Fig. 5 Path cost convergence diagram in scenario a
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Fig. 6 Example diagram of multipath simulation results



BIESE, 55 BT EITIR R MTSP (192 JC G 3 4 28 i A L) 203

Kl 6(b) MTESLI 5 b N #EAT U7 BAS 2 A4 %
RIS R, Az X RSB T 3 4
BB 3 B0 4 R T A R X
(EJRAE 2 AR SO AR AL R B 5 7 3 0 Fe DL AR
MR S5 R — I NS4 AUk

500
499
498
497
496
495
494
493
492
491
490
489
488
487
486
485
484
483
482
481
480
479
478
477
476
475

M EAMN10°

HHZRANPE 7 frzs . ANIEL 7 Fnl DI B A Y e e A
FUHHRIECECT — AN B E (i, BWIAESE R 5t b T
M Pl DX Sl (8 P — T N TR 3 4 BEA T I 3R A O %
AR RICA

0 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000

IEARCEL

B7 %% b BERNESE

Fig. 7 Path cost convergence diagram in scenario b
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