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Optimal Patrolling Path Planning via Linear Temporal Logic

XIAO Yun-Tao! OU Lin-Lin! YU Lit

Abstract For a complex road network environment, the problem of patrolling path planning with multiple nodes has
not be effectively solved. In order to accomplish high-level patrolling task in road network, an optimal patrolling path
planning method is proposed on the basis of the theory of linear temporal logic (LTL). Firstly, the environment is modeled
as a transition system and the patrolling task is described with linear temporal logic formula. Then, an extended product
automaton combining the transition system and the linear temporal logic formula is constructed by implementing a circular
shift algorithm such that the network topology with complete path information could be established. Finally, the Dijkstra
algorithm is utilized to search the optimal path in the network of the extended product automaton, and thus, the optimal
path satisfying the task requirement is correspondingly obtained. The results of the simulation experiment show the

validity of the algorithm.
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2N 436 AR CRER DN 423, ﬁk}ﬁ%ﬁl’i, AR GRS
[mlEgAe. MEE 3 FrdEs it A g0 XA A AL
BEN TR A4, BT AR AR LA A i R i
7IN:

T Qo — Gz — G36 — (Qao — Q23 — Q15)s

C(r) =14, Cr(prefiz)] = 14
T Qo — iz — Q36 — (Qao — Q23 — Q15)s

C(r*) =14, Clr*(prefiz)] =9
5 E'\z:éu:

AICRAFET LTL MR iRIms, sxess
AL 2B R OO, S T IR TR AL
IR Y RSB B BIHL, JFAEY RESRHL B BHLIM
2% F R 1 R 1925 PR e D0 [ i A2 ) 0%
R AR, PIIWTIUS SEIR A R R, %A e
AT R0 S DA T A2 AT 55 T SR AR 1 18 5 0 386 [ e 42 A
.

K LTL (2 mol i@, Kk 2 Ao s
e 1) D 7 R S SE BRI IR 4 2%, RSO T 16
ML, BARE SR T R, (HAER R] AR
ZIMTEOL T, WREJIREBOR, IRk AR AT A
DTN HIR R IR E by 2) WPt 2 LAz,
AT BB N BTG N 2 B (R R R AT o
weit, DLSEOURARIERES, 2 — N EW AT R LT
FLURHL.
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