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158 rp = popapspsPapPiPrPos BTy = A—>C— F—
D —>E—G—B—H—AHBFEH Cost(r,) 79.3
+2+5.2+5.8+1.1+2.2+2+9.4 =37km, £
A AT RS A R AR B, IR

HJr il 1d ProjectToR () 833k HEAT R MLA , Kt
BRI AR BE A 1y JESEAKAT 3 Android ~F- 5 YT
SUEPRIRIR FRACEEAE R, SR 8 o, K iE
R IRIE FAIRLL , i S M IRIENT

~RGEORGES I —Ram

ROE S
=Hm ¢
‘/"

p A
A jv,v'\:‘ S
=REm l 3 2

¥

B8 SFRIREHMEE

R B UE AR T VR A B, SRy AT
TPk EAE AT A AT Bk R Dijkstra
FEIREE AT BRI AR B AE B T R T
15, A — ST T R AR T4 v PR AR I AR AL
FR TR A REITEL A SN RECH f(n) =

g(n) +h(n), Hrprg(n) Jg AERES S G455
n WSERRIEES, h(n) S S HITY sBEE H AR B4l
THE 3 5 % CRR (G PR 2 sl 3 & i e 5y, (H 2
A" EEN T RO s AR R, Tk BN T
22 5 [ 1) TSP [R] R, Ay A2 IR B [Ty PE AT 55, A°
{9 h(n) = min x (node num — depth) , HHh depth
YT R 0 BIREE  node _ num AT 55 RUEEL,
(node _ num — depth ) K7~ i 75 23 JJ7 15 53145, min
FORTT R n R BRI AR S0 T A BEAR A 1 SR
Ho SCHALRWT

(1) fBISAT: 55 &5 s B9 D HCH node _ num , 3R L
AR CESTSWR A R NI S N AR L O LA RSN e
A open FHi;

(2) G open KA N A, FE LR (3) , 45 W54
HBR(T)

(3) K open K BYAGHr £ (H e/ DIIT R LA
close %, I RHZITE M open K IHER ;

(4) ARICYHTTY KA depth, MR depth = node _
num + 1, WARBNEAERAR, P BR(T) ;

(5) W5 depth = node num + 1, Bijia]—A~
B8 Hbr gl i, B I 45 S Ui RS K
false , 278 W) W 4 A B AT Vs 1], REAT LA (] 3] 1Y &
=¥

(6) UM depth < node _num + 1, HH M 47
S5 5 KT U 0] Y 45 RUFN open 3R IR 4% ) 45 1Y
Ja KRB RIE TR (2)

(7) R close iS5 —AI0% , 1R M fE
PEAR S R A

TER T rpebsh 57 55 258 BUN JRIEAT 55 TR
BUNA g &, E ) B.C.D.EF.GHH 7 415
HATIRIEM S, e Jm ik | A 517 o ARSI T A] DA
RN TSRk E N, =A>C—>F—>H—
B—G—>D—E—A, HEFES Cost(r,) H9.3+2

+1.84+2+2.2+5.7+5.8 +12.5 =41.3km, %%
TR WSS 0] b 1 75 38 Bt B SEBR AT AT Y 3%
ZLYRIA PR AN 9 FroR . 38 % L AT DA R B, ik
A" TR R EAE 2 N 41, 3km RTASO A
R EAED3Thm A SCHE Y 9 07 V2 RE 8 AR A5 e 1Y
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x1 HEIE
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0.048
0.246
1.024
4.855
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5 % #
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Express delivery path planning for mobile terminals
based on linear temporal logic

Yu Xinyi, Guo Yongkui, Ou Linlin, Wang Tao, Lu Liang, Zhang Aimei
(College of Information Engineering, Zhejiang University of Technology, Hangzhou 310000 )
Abstract

The path planning of express delivery was studied. Based on linear temporal logic (LTL), a multi-point ex-
press delivery path planning method for mobile terminals was proposed to solve the problems of large number of de-
livery points in the delivery daea and the courier’ low familiarity with the delivery area. The method solves the
problems of location and navigation by using the development package of the Baidu map on mobile phones. The
proposed method can be divided into top path planning and bottom path planning. The top path planning translates
the express delivery problem into the traveling salesman problem (TSP). For avoiding the difficult and huge model-
ing of the actual road environment in the Baidu map, a weighted finite-state transition system is constructed by the
express delivery locations. The transition weights between the states are on the basis of driving distance of the Baidu
map rather than the straight-line distance, so that the bottom path planning results meet the actual situation and its
optimality is guaranteed. The multi-point express delivery task is described by a linear temporal logic formula.
Then, a feasible network topology related to the task is built by combining the above transition system with a linear
temporal logic formula. The discrete optimal path of the courier can be obtained by using the Dijkstra algorithm in
the network topology. For the bottom path planning, the actual continuous path between any two adjacent path
points of the discrete path is generated based on the Baidu map. Thus, the discrete path in top path planning is
translated to continuous trajectory to satisfy the courier express delivery task. The experimental results show that the
proposed method can solve the delivery path planning problem of the large number of delivery points and the famili-
arity restriction of the courier for the delivery area, which ensures delivery route optimality.

Key words: express delivery, path planning, linear temporal logic (LTC) , mobile terminal
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