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Abstract

Dynamic vehicle dispatching and routing strategies are important aspects of
Commercial Vehicle Operations (CVO) applications of Intelligent Transportation
Systems (ITS) technologies. One of the primary operational benefits of real -time
information on vehicle locations and demands is the ability to efficiently re-route
vehicles according to current traffic conditions. The management can also
reduce the operating cost and enhance the service level for the customer by the
vehicles assignment under the real-time traffic conditions. Thus the Dynamic
Vehicle Routing Problem (DVRP) plays an important role in designing routes
under real -time information.

Since no existing techniques could be applied to solve the DVRP directly,
thus a heuristic approach based on tabu search is developed to solve the problem.
There are five stepsin a tabu-search based al gorithm: Move TabuList Aspiration

Level Candidate List and Stopping Criterion. The general tabu search explores
part of the solution space by moving at each iteration to the best neighbor of the
current solution, even if this leads to a deterioration of the objective function.
Solutions that were recently considered are made inaccessible for a number of
iterations to avoid cycling.

This research considers two different types of information, the historical
information and real-time information. This research deploys different types of
information to design a temporal and spatial tabu list for route construction and
improvement. The re-route vehicles can avoid the congestion and incident under
real-time information. The heuristic approach is then applied in an evaluaion
framework in which dispatching and routing operations could be simulated in a
realistic traffic environment. The simulation-assignment model, DYNASMART,
Is applied to evaluate dispatching and routing strategies in a traffic network.
Numerical experiments are conducted in a Taichung City Network to explore the
evaluation framework for dynamic fleet management problem under real-time
information supply strategies.

Keywords: Tabu Search, Vehicle Routing Problem (VRP), real -time information
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4.2

4.1
Compag XP1000 UNIX
Fortran 4.3.
4.3

1 2 1 2 1 2
1 |bayg29 1610( 6.15%] 6.15% 3.04% 3.04%| 4.41% 5.78%
2 |bays29 2020| 0.69% 0.69% 0.00% 0.00%)] 0.74% 1.93%
3 |berlin52 7542 3.29% 3.29%) 2.32% 2.32%| 0.00% 6.68%)
4 leil51 426|2.58% 2.58% 1.41% 1.41%]| 1.88% 2.82%
5 |eil76 538|5.02% 5.02% 0.00% 0.00%)] 5.58% 1.49%
6 [fir26 937|1.71% 1.71%| 1.92% 1.92%| 2.35% 0.00%
7 |grl7 2085| 0.00% 0.00% 0.00% 0.00%]| 0.00% 0.24%
8 |gr21 2707| 0.00% 0.00% 0.00% 0.00%] 0.00% 3.47%
9 |gr24 1272{0.00% 0.00% 3.54% 3.54%| 0.00%] 4.01%
10 |kroA100 21282|0.29%) 0.29% 2.21% 2.21%| 4.94%| 4.77%
11 |pr76 108159|5.99%) 5.99% 1.60% 1.60%| 3.22% 5.98%
12 [rd100 7910] 9.38% 9.38% 1.02% 1.02%]| 4.01% 5.83%
13 |st70 675|0.89% 0.89% 2.52% 2.52%)] 3.56% 5.04%
14 |swiss42 1273|0.86% 0.86% 0.86% 0.86%]| 2.20% 3.30%
3.35%] 3.35%] 1.86% 1.86%| 2.99%)] 4.67%
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Knox Wu
CPU (sec) CPU (sec)

1 |Bayg29 87 212 0.16sec 68 2000 1.53sec
2 |bays29 87 212 0.13sec 68 2000 1.26sec
3 |Berlin52 156 2193 3.5sec 123 4000 6.48sec
4 leil51 153 2029 3.16sec 121 4000 6.18sec
5 |eil76 228 10008 36.75sec 180 4000 14.55sec
6 |[fir26 78 139 0.08sec 61 2000 1.13sec
7 |grl7 51 25 0.01sec 40 2000 0.73sec
8 |gr21 63 58 0.03sec 49 2000 0.93sec
9 |gr24 72 99 0.06sec 57 2000 1.10sec
10 |kroA100| 300 30000 214.43sec 237 4000 28.73sec
11 |pr76 228 10008 37.96sec 180 4000 14.86sec
12 |rd100 300 30000 216.55sec 237 4000 28.86sec
13 |st70 210 7203 22.26sec 166 4000 12.26sc
14 |swiss42 126 933 1.06sec 99 2000 2.18sec

38.32sec 8.63sec
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subroutinenearvrp() C-— DYNASMART  mainvrp.f
C-
c implicit none

include "parmt.inc"

real nw(nu_van,nu_van) C--
common /nw/nw

integer tabulist(nu_van,nu_van) C--
integer optimal(nu_van) C --
integer optimal_near(nu_van) C -
common /optimal_near/optimal_near

integer r(nu_van) C -

integer t(nu_van) C--

real cost,minc,mcost C -- f :
real minc_near C--

common /minc_near/minc_near

integer i,j,k,a,b,c,z

integer maxtabu C--

common /maxtabu/maxtabu

integer aaaaa,symbol C --

common /aaaaal agasa

integer tabulist_tabu(nu_van,nu_van) C --
integer tabulist_untabu(nu_van,nu_van) C--
integer nr_tabu(nu_van) C --

integer nr_untabu(nu_van) C --

REAL soltmp,soli,solitm

integer soltm(nu_van)

real n C -

integer ii,jj
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C--

C--

real node number C --
common /node_number/node_number
integer tabulist2(nu_van,nu_van) C -

common /tabulist2/tabulist2

n

n = node_number

doii=1,n

dojj=1,n
tabulist(ii,jj) = 0

end do

end do

9999

minc = 9999
tabulist=0
optimal=0
optimal_near=0
r=0

t=0

soltm=0
tabulist_tabu=0
tabulist_untabu=0
nr_tabu=0
nr_untabu=0
soltmp=0
soli=0

solitm=0
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soli=1

do a=1,n-1

i=soli

soltmp=999999
doj=2,n-1

if (nw(ij)/=0) then

if (nw(i,j)<soltmp .and. soltm(j)==0) then

soltmp=nw(i,j)
solitm=j
end if
end if
end do
if (n> 2) then
soli=solitm
soltm(solitm)=1
r(at+1)=solitm
end if
end do
r(1)=1
r(n)=n
t=r

t=r

cost=0
doi=1,n-1
cost = cost + nw(r(i),r(i+1))

end do
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C-- minc cost
C- optimal
minc = cost
doii=1,n
optimal(ii) = r(ii)
end do
C--
C-- aaaaa
C-- 99999
do z=1,aa8aa
mcost = 99999
symbol =0
C -- 2-opt
doi=1,n-3
do j=i+2,n-1
r=t
r(i+1)=t(j)
r(j)=t(@i+1)
b=j
do a=i+2,j
r(@=t(b-1)
b=b-1
end do
C-- cost
cost=0
doa=1,n-1

cost = cost + nw(r(a),r(a+1))

end do
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C--

dob=1,n-1
if (tabulist2(r(b),r(b+1))==999)then
goto 100
end if

end do

if ( tabulist(r(i),r(i+1))> 0 .or. tabulist(r(j),r(j+1))> 0) then

if (cost < minc)then

symbol = 1
minc = cost
optimal = r
nr_tabu = r

tabulist_tabu=tabulist

do a=1,n

do b=1,n
if(tabulist_tabu(a,b)>0)then
tabulist_tabu(a,b)=tabulist_tabu(a,b)+1

end if

end do

end do

tabulist_tabu(r(i),r(i+1))=1

tabulist_tabu(r(i+1),r(i))=1

tabulist_tabu(r(j),r(j+1))=1

tabulist_tabu(r(j+1),r(j))=1
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do a=1,n
do b=1,n
if(tabulist_tabu(a,b)>maxtabu)then
tabulist_tabu(a,b)=0
end if
end do
end do
else
goto 100
end if

end if

if (tabulist(r(i),r(i+1))==0 .and. tabulist(r(j),r(j+1))==0) then

if (cost < mcost)then

mcost = cost
nr_untabu = r

tabulist_untabu=tabulist

do a=1,n

do b=1,n

if (tabulist_untabu(a,b)>0)then
tabulist_untabu(a,b)=tabulist_untabu(a,b)+1

end if

end do

end do

tabulist_untabu(r(i),r(i+1))=1

tabulist_untabu(r(i+1),r(i))=1

tabulist_untabu(r(j),r(j+1))=1

tabulist_untabu(r(j+1),r(j))=1
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100

do a=1,n

do b=1,n

if (tabulist_untabu(a,b)>maxtabu)then

tabulist_untabu(a,b)=0

end if
end do
end do
if (mcost<minc)then
symbol=0
minc = mcost
optimal=nr_untabu
end if
end if
end if
continue
end do

end do

if (symbol==1)then

r = nr_tabu

t = nr_tabu

tabulist = tabulist_tabu
else

r = nr_untabu

t = nr_untabu
tabulist = tabulist_untabu

end if

end do
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C--
do ii=1,n
optimal_near(ii) = optimal(ii)
end do
minc_near = minc
write (*,*) 'minc_near',minc_near
return

end
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