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Vehicle Scheduling Problem with Sharing Strategy

WANG En-tong, ZHAO Lu-hua, GUAN De-yong, DOU Xin-yu, LI Yang

(College of Transportation, Shandong University of Science and Technology, Qingdao 266590, China)

ABSTRACT: To overcome the problem of high idling rate and low utilization rate of tractors in loading and unloading at
the current stage, the design of the vehicle scheduling problem under the sharing strategy in the freight order circulation
system was studied from the freight relationship between service points. With the total mileage of the tractor as the objec-
tive function, the vehicle scheduling model with shared strategy was constructed and optimized based on simulated an-
nealing algorithm. Simulation analysis was carried out with two small transport enterprises in Shandong Province as a
case. Compared with the common vehicle scheduling mode, the no-load rate, unit freight cost, unit fuel consumption and
tractor utilization rate of the shared mode were optimized by 79.6%, 50%, 22.6%, and 171.4%, respectively. The shared
strategy swing and hang vehicle scheduling model and its solving algorithm were feasible and effective. In addition, it has
good effect in reducing no-load stroke and improving fuel efficiency.

KEY WORDS: highway drop and hang transportation; sharing strategy; vehicle scheduling modeling; simulated an-

nealing algorithm
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Fig.1 Vehicle scheduling process under the sharing strategy
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Fig.2 Empty car scheduling process under the sharing strategy
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1
Tab.1 Exchange volume of semi-trailers in each city

2
Tab.2 Freight distance of each city km

Wi Tre W M BE OEE N M Wi BrEE O My R/E kX MM M
0 1 1 0 2 0 0 W0 109 208 89 85 126 163
WMHE 1 0 0 2 0 0 0 W 109 0 112 157 8 206 83

Wi 0 1 0 0 1 0 0 MY 208 112 0 283 226 304 180
L0 0 0 0 0 2 0 L 89 157 283 0 57 163 208
¥HxE 0 0 0 0 0 0 2 ¥IE 85 86 226 57 0 215 150
FHZ 1 0 1 0 0 0 0 P 126 206 304 163 215 0 197
EM 0 0 0 1 0 0 0 WM 163 83 180 208 150 197 0
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Step 1: Initialization. Input set V;’, set V5’ set D, element a, element b, limits of adjacent times between a and b

Times.

Step 2: For vi,v2,v3 in V;’,run the following procedure.

PROCEDURE Enumerate 3 path(V;’)

{ Set Va= V.U {[v1,v2,v3]};
l};or vi1,v2in V2’ run the following procedure.
PROCEDURE Enumerate 2 path(V,’)

{ Set Vi = Vo {[vi,v2]};
'}éet V=VuxVy;

For vin V, run the following procedure.
PROCEDURE Set_Filter(V)

Calculate the sum S of distance between adjacent elements in v;

Count the adjacent times T,, of a and b;

if(S<960& & Ty==Times) {Set V¢= Ve {v};}

}

Step 3:VxeVy, run the following procedure;

PROCEDURE Simulated Annealing (Vy)

while( T > T last)

Calculate the value Value x of x and the value Value x’ of x’
if(Value_x’— Value x>= 0){Set x’=x;}
else if(exp((Value_x’— Value x)/T)>random(0,1) ) {Set x’=x;}

Select next potential set new_x;
Set x=new_X;

Calculate next temperature T’;
T=T

}

}

Step 4: Output Card(x)
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Fig.3 Simulated annealing algorithm to obtain the
optimal solution
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Tab.3 Comparison of common freight and
sharing strategies
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