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Abstract

This paper has established the optimal path model under uncertain factors as the subject of re-
search, i.e., from Culture Palace Business Department of Xuzhou Yuantong Express to Nanhu Cam-
pus of China University of Mining and Technology. By using the additive property of the normal
distribution, the expression of the normal distribution for travel time of each path has been ob-
tained, which is standardized to derive the expression of travel time. When the probability of
reaching the end point is determined, the optimal path is the path with the shortest travel time. On
this basis, the optimal path algorithm based on depth-first search is designed, and seven different
paths are obtained by MATLAB programming. The minimum travel time and the optimal path are
obtained.
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PUAE IR B A 22 FIPIR  SR R AR, T A i iRt H 28 15K . A @ FH i, RUESH
SEVF 2 AN E TR 3R ™ E R A DR R IS H, ORI ZE IR SRR B — A DU nT R S R s 2 R T A
FRI R IAME VI TR . PITE S MA@ , TS e R &, SRIG R DR A 1% %
7, AT A iE Ak B AP AT SR AT R AR, DD PRI I [A) L BRI A I8 ) AR
et Pniia sk & L] [2] [3].

AN E DR 2 B A B A LRI AN B v 1) R — AN S A A 2T (0 1), 9 S BRI et A i
RE. RGO T RS KA RS AR O HNR, MR S| TV 2 S8 W SRR 2 RN I %
) [1]-[8]. Forb: SKASFLIWFA T AW EIRAT i B AR A, @S2 7 BRI HRMET, 1
EIWRRMAERERRIBR, ot TEEEE, B TIRITH N E RS ERR2INAHEE
AR R, AL T TR (] 12 B ARRURIEIAY, R TR G R ARSI B A URE, ST
A7 PO B R A BR AR o AU SCAE IR LETIE 78 AR [1]-[6] /05 & R, BT 7 A2 38 i 3 I AN 52 IR 25 B i
REEAAEAL, DARI—HE2 N B AT BT (4 H bR s 8, Wuh TIREER e R, SR T mfiigit.
53CHR[1] [2] [3] [4] [BIAHEL, ASCHEAHE KZR T HER AT 7RSSR B, @57 7N
FEC P B 28 AT B R P AN B PR DR R R IR AT B B AR

2. THEMRHTHRILER
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2) MRLE SCM LT AL T A2
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22 BEER

R FE AR M T (51368 R s S0 ' 5 s ) i A S R 2 e YA X 1 58 388 B (L 3% 1), 4T i B A T
Wi, FEREANES BT SEHA 20 IR, Guit AN BR B RIAT O[], 0P AREAN B B AT B R HEAT IR RS 1
fris, i2H SPSS B EIE 1 AR

I ERATE, AR BAT B R AT % < 2o (k-1 =1), BULEZMRE, BB BT 3
(] (1) S 35 MR35 KT 0.05, BRI 25 2% B AT BT B) IR AN IE2S 23 A o B8 B 3 AT B R) IE S 0 A LA a5 1,
oo, BRE 34TRERT[AIAME R 0.92, ARdEZEN 0.309.

2.3. PHEERTRIMEEIERMNEL
R4 Ed IESTEAEIG T R, SN B b B R T B T RN IEZS 0 A, DRI B B k47 B i
WA, , AFHEE T, 9HEERNE(T,)= 4, TERERN(T,)=0, , HERMEERN:
(tk — M )2

1
Pr (1) = @—p{z—}
k k

A IES AR R, BRSBTS, REAHBRARN, o lak
AR AT B (8] (R IS 0 A 5 L BR L AR iR R AR A . S BRI ER — €I, XA TFIAT
T 1R) ¢ EAT LA, AT S [R] /0 0 % 4 B0 A e AL B A
B 1L 2 MERBRAT RN (2 A T T, BT ST EMSL, WA
T(z) =T, +T, ~ N(,ul+,uz,012+0'22),

M 0 A B S8 AT R T

Table 1. Normality test—chi-square test
=1 ESMHRE—FARE

BB HlEk-r-1 x° oos BFEM
D1 10 75 18.31 0.678
D2 9 11 16.92 0.276
D3 10 13 18.31 0.224
D4 12 9.9 21.03 0.625
D5 9 10 16.92 0.350
D6 10 75 18.31 0.678
D7 9 10 16.92 0.350
D8 10 11.9 18.31 0.292
D9 11 14.8 19.68 0.192
D10 9 3.0 16.92 0.964
D11 11 6.4 19.68 0.845
D12 10 11.9 18.31 0.292
D13 11 6.4 19.68 0.845
D14 11 13.6 19.68 0.256
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Figure 1. When the traffic is smooth, the travel time distribution curve of the road D3
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N
1 5
pr (1) X exp4 — =

= 2 2 2\ [°
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3. ETREMERREZNSMEERE

ASORI ISR — B S iR A AR M TS AR Y, BRI S R iR L Bg A i, SR — A ot
TR

31 ETREMARRNRMBERE

3.11. REMAREREBRE] [10]

IRPEARSE 44 2R (DFS) il 7 S5 i) Je e il 28 Bh. Rk e I G wIas 2 BT a T Ry
i3, FRAE G HRIk — AT AR i AR iR BEAR S i Py )46 s GBS AR), MR BEAL et s M A B3 LR
A

1) Vil =BT A Y, 5

2) K v, TS visited LA H L REE N 1

3) HE v, MU R VT AR T, AR AR SAAAE, MR sUF AR a6 VA, BYFFAEAH [F] (04 15 1)
MR, HAFE, WEREF] T,

3.1.2. RILBEEENEREGR

T M Rt ([ 388 PR3 SO B B ) B 2% s (rP BB MV R 2 B AR X)), 22 30 P % ] s A n /S A0l R
AR 2P IR T

Stepl:

AR S0 P 2% B — NS A, MR AT I 2% B R AR FERE A[n][n] . B[n][n], b AL B fE—

R 73 TR 2 B b A — 25 I T 3AAE 1 T 22 o

Step2:

YRERDOA U R, IRFEM e Fl R B4 U — SR IE R AT, IR R BIRR AR B ASE R AR IR
{E1E nextNodes £t4H . # H A5 15 4% destination 5 & —AN 17 sl B SRS, Hrh %42, BT AT BERI #1%
{RA71E possiablePaths %20+ . nextNodes £ 2H 7 [¥1 28 8 sl 2 B il — AN ORI ELZH Graph 34K B 4B HH FF
A, BIZESl, MIMHEHE w 1757 0.

Step3:

RIEHME w TTE o, DAPTE W REMEEAS, THEG RS SIMERNERTT 2, 75 H4F B # A
TotalMean #1 TotalVar .
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Step4:
ARG A 2 3R AR LB AR, (A A 3T DU B R SR AR A B AT BT 18] T, AR M IEZS 23, I

MRYE L5 E B WS s BE 2 I p, MO A7 SIME AR T7 22, T3 S i BR A A AT BN A T,

Step5:

PR B AR T, ML, SRR BR AR BN min(T,, T, -+, T, ) BTG RE (¥ 6 422 o
3.2. BERIEBRM A

AR AR M T [ 308 s S o S 81 v A K e YA X ) B AR S 3 o 245 P (L B o 1), 1 4 4
N2 Fros s fa e

MR 2 FNBE R 1 AP S W 2% B AT DA 21 MR N T 5388 R SO 5 7 i 38 m LM K 2 e
RXAFRATRER A EIH 7 56, BARRATRERAR WL T & 2.
3.3. RIMBERIERIKE

R A 3 X 2% P DA SR BE AR e B B, 'S MATLAB 127, FATEF Wt 5 25 1. 347157,
BRI AP BT Q MIIX 7 K IRABTEMER p=0.975 FRATIEMA]. Rkt 7 25 44T Bdlmil i, w7
DAS RIS SR ARSI BT REZE LR p=0.975 R A%, RAREUE I TH 4% 3.
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Figure 2. Traffic Simplified Chart
B2 Zi@EEeE

Table 2. 7 different paths
w27 FAEREBE

ARG S B Ak

L Pov,—-v,—>Q

L, Pov,->v,-v,->v,—>Q
L Pov,->v,—-v,>Q

L, Pov,>v, >V, -5V, >V, >Q
L Pov,->v,->v,>v,>Vv,>Q
L, Pov,->v, >V, >V, -5V, —>Q
L, Pov,->v,>v, -5y, ->Q
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Table 3. Summary of Data
=3 WIELRE

B B Y g, By bt za p=0975 FilisH ik
i i1 =
L 33 0.2361 0.4859 33.9524
L, 31 0.3276 0.5724 32.1218
L 32 0.2818 0.5308 33.0405
L, 30 0.3733 0.6110 31.1975
L 30 0.3752 0.6122 31.1999
L, 32 0.4151 0.6494 33.2734
L, 34 0.3214 0.6086 35.1848

FH B3R A 7R B & SR p N 0.975 B, p =0.975 T~ 43 r 55 R #5058 A S 47 Bl st 1] 2 31,1975,
SRR AR A L, o PRI AR L, » EDA:

Pov,>v, >V, >V, >V, >0Q.
4. &g

ASCAEW FEARE K 2K T A IUBRAR I, AN GE 2 AR REAT B AL, AT Sk g W) K HEAT IR A6
MR A 0 AT S AR, AR B i b VRS2 O — e RIS OL T, AT T 3] S5 ) B A e UL B
oo RIK I IEANTT ZERAT BRI (W) AR R0, FERER @ S OU S, SE AN ZBOR, AR AT Bl
[ABR, BRI, BRATE AT BU B M BN BT 22/ MR R AR iR L A

e HE

E K BB 2R T I (11501560); L7534 B AR 4 4 % B H (BK20151160); L# & 75K
ANA F T H (2013-Y-003); YL#44 333 2K A A T H (BRA2016275)
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Figure 1. Traffic Simplified Chart

B 1. 3@ ELE

Bt 2
B 1.

BT UR B SE R I R R AR VA P A T
function possiablePaths = findPath(Graph, partialPath, destination, partialWeight)
% findPath 3% & 1 55 48 2 BT m B2 i M partialPath H % %] destination 4%, X B4t AL 5 3F

% Graph: B&M &, AETC55EL 0 FoR M9 il (A ELHEGEIE,  FEFRAE o B U

% partialPath: H & HIE%4E, WIS partialPath mh— N4, FaniX PR S

P. i@
BT
Bk

% partial Weight: partialPath fJRUE, 24 partialPath A— N4, partialWeight v 0

lastNode = partialPath(pathLength); %/5 2| Jg — A~ &
nextNodes = find(0<Graph(lastNode,:) & Graph(lastNode,:)<inf); %R Graph EI15 & 5 —AN 15 r i

s
% destination: H 5 54
pathLength = length(partialPath);
T

GLength = length(Graph);
possiablePaths = [];
if lastNode == destination
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% 1% lastNode 5 H AR 7SS, UUEHA partialPath 2 ML H R 3 H AR AERE, SR AAX
—A~, HEZIR[E

possiablePaths = partialPath;

possiablePaths(GLength + 1) = partialWeight;

return;

elseif length( find( partialPath == destination) ) ~= 0

return;

end

%nextNodes 1% — € KT 0,7 LA T ik nextNodes(i) 2, 4k A& v 0A=zeros(10,10);

for i=1:length(nextNodes)

if destination == nextNodes(i)

ot R AL

tmpPath = cat(2, partialPath, destination); % 3 & — 2% 5 B (1) #1%

tmpPath(GLength + 1) = partialWeight + Graph(lastNode, destination); %3%E K ¥41 K & & GLength+1,
B Ja— Ao R M T AR IOZ AT ) e BE

possiablePaths( length(possiablePaths) + 1, : ) = tmpPath;

nextNodes(i) = 0;

elseif length( find( partialPath == nextNodes(i) ) ) ~=0

nextNodes(i) = 0;

end

end

nextNodes = nextNodes(nextNodes ~= 0); %% nextNodes >4 0 FIM{E X8, FNT—AT A RBECE
i Py B e A H bR Y

for i=1:length(nextNodes)

tmpPath = cat(2, partialPath, nextNodes(i));

tmpPsbPaths = findPath(Graph, tmpPath, destination, partialWeight + Graph(lastNode, nextNodes(i)));

possiablePaths = cat(1, possiablePaths, tmpPsbPaths);

end

BT 2:

TR E T RIS, FERIAZ IRy 0.975 FIZAF T, AT ADRARRE TR -

clear all;

close all;

clc;

PN SLIE]

A=inf(10,10);

A(1,2)=7;A(2,1)=7;A(1,3)=3;A(3,1)=3;A(2,3)=3;A(3,2)=3;A(2,4)=3;A(4,2)=3;A(2,6)=22;

A(6,2)=22;A(3,5)=3;A(5,3)=3;A(4,5)=3;A(5,4)=3;A(4,7)=8;A(7,4)=8;A(5,8)=3;A(8,5)=3;

A(6,7)=9;A(7,6)=9;A(6,10)=4;A(10,6)=4;A(7,8)=10;A(8,7)=10;A(8,9)=9;A(9,8)=9;A(10,9)=16;

A(9,10)=16;

il
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fori=1:10
A(i,i)=0;
end
TotalMean=findPath(A, 1, 10, 0)%%} 2 % 1% S 18
Y N7 72
B=inf(10,10);

B(1,2)=0.0643;B(2,1)=0.0643;B(1,3)=0.0476;B(3,1)=0.0476;B(2,3)=0.0624;B(3,2)=0.0624;
B(2,4)=0.0519;B(4,2)=0.0519;B(2,6)=0.0939;B(6,2)=0.0939;B(3,5)=0.0639;B(5,3)=0.0639;
B(4,5)=0.0519;B(5,4)=0.0519;B(4,7)=0.06;B(7,4)=0.06;B(5,8)=0.0813;B(8,5)=0.0813;
B(6,7)=0.0735;B(7,6)=0.0735;B(6,10)=0.0779;B(10,6)=0.0779;B(7,8)=0.0779;B(8,7)=0.0779;
B(8,9)=0.0806;B(9,8)=0.0806;B(10,9)=0.092;B(9,10)=0.092;

fori=1:10
B(i,i)=0;
end
TotalVar=findPath(B, 1, 10, 0)%%} 2k ik 4% it J7 2
%o v AT B[R]

T=TotalMean(:,11)+1.96*sqrt(TotalVar(:,11));
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