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rry o 0.7 9 SaIdu (5 51 3 SLACYS guno b aulid Jilg Cui 3 9 o920 6l 39 (542 LSy (S Wlno 3515108 3 (T p !

[¥9] T 5 (6,185,b 51 Jols EP b :(F) Jsi
e sl 1y L 8 gy 0l [vv] ;séle—b-w’
©) IS5 po o) oS o5 285 a0 SoanSy hgos 5 il o
&l g 00l oolazwl g,y ol 5l 5w dllie ol jo .l ool ools ylis

“ A Ax
Al //(Xo- Yo. Zo+h)
y
|
w
A X
h
/.,’(Xo‘ Yotw, )
i y
—————— -} |
! (xo*l, Yo, 2o) oA

A

Set Status to False.
Sort Customers based on visiting sequence.

For i+1 <rq < |Customers| Do

Set NumLoad[rq] to 0.
If 2 < I[Customers[rq]] < 4 then

If I[Customers[rg]]=1 then
Set NumChaOrd[rqg] = 0.
If I[Customers[rq]]=5 then
Set NumChaOrd[rq] = 36.
EndIf
EndFor
Setrgtojand Setitoj.
Set L-P1to L-P.

If L-P = & then
Add (0,0,0) to EpSet.

EndIf

While Status is FalseAnd i < |Customers| Do
While rg < |Customers|

If Status is False then
breakFor
Else
Update EpSet.
EndIf
EndFor
If Status is False then

Else

Seti=i+1
EndIf
Setrqtoj.
Set L-P to L-P1.
Update EpSet.

breakWhile
Endlf
Setrg=rq+1.
EndWhile

EndWhile

Loading_Heuristic (in: Customers, Loading-Plan:L-P,first customer to be loaded: j, out: Status)

Sort boxes of Customers[rq] by decreasing volume.

Set NumChaOrd[rq] = factorial(I[Customesr[rq]]).

Forall1 < b < I[Customers[rq]] Do
Status := LoadInFirstEp(EpSet, b, rq, L-P).

If NumLoad[i] £ NumChaOrd[i] then
Change order of boxes of Customers[i].
Set NumLoad[i] = NumLoad[i] + 1.

Sort boxes of Customers[i] by decreasing volume.
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4. Recursion Node wreckage
5. Random Tour wreckage
6. Worst Cost wreckage

7. Customer in Big Container wreckage
8. Tour floating
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1. Random Wreckage

2. Max Cost in Tour wreckage
3. Tour Only Customer wreckage
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4. Random Greedy Maker
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v Input the data and parametrs
PDBP_TS(input OCT , output f )

sets heuristic soulotion OCT as f . and f
¥ While ( Conslter < MaxConslter )
Generate Num_nigh neighborgoods for f

changed,output Status)

bes

current

Ve If (Tabu_Lenght_Num >= Tabu_Lenght) then

. and Tabu_Lenght_Num=0 and status =false and Conslter,iter=0;

by method Wreckage and maker and Loading(inputTour

¢ If f o < feurent and f o, nottabu and Status is true then

! , update the tabu list and Iter++;f ... =f

A If (Tabu_Lenght_Num<Tabu_Lenght) then

a Insert Features of the answer in row Tabu_Lenght_Num of tabu_list and Tabu_Lenght_Num++

" Insert Features of the answer in row random(0, Tabu_Lenght) of tabu_list

If fnew < fbest then
v f new — fbeSt , Conslter=0
VE otherwise, Conslter++
° if f new < fbest and f new labuand Status is true
v : fbest =f new » CoONslter =0, Update the corresponding tabu list; fCurrent =f new
W If(Tabu_Lenght_Num<Tabu_Lenght) then
A Insert Features of the answer in row Tabu_Lenght Num of tabu_list and Tabu_Lenght_Num++
' If(Tabu_Lenght_Num>=Tabu_Lenght) then
v A= random(0, Tabu_Lenght) , Insert Features of the answer in row A of tabu_list
X End.
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t heuristic solution OCT namely 7,

cur

and 77 and K=1and

Conslter. iter=0
i PDBP_VNS(input OCT, output 7. )

v While ( Conslter < MaxConslter )

d %shaking
e ﬂ-nei = N k (ﬂ-cur)

Loading(inputTour changed ,outputStatus),
’ If f (”nei ) <f (ﬂ'cur) then
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The routing and loading problems are two essential issues to reduce
transportation costs. In the recent decade, these problems have been integrated
to realize the vehicle routing problem. Failure to comply with the loading
constraints may result in damage to the goods or less use of the vehicle space,
which in each case will result in additional damage and cost. In this paper, for
the first time, the integrated routing problem of pickup, delivery, and backhaul
with three-dimensional loading constraints and time window is considered,
where the constraints of accumulation, orientation, non-reloading, and multi-
delivery conditions are examined. In this study, items and containers are
considered heterogeneous. By examining the subject literature, this problem
was not observed in the literature. A mixed-integer programming model, a
heuristic algorithm, and two metaheuristic algorithms based on tabu search
and variable neighborhood search are proposed for this problem. For small
instances the proposed metaheuristics were compared to the lower bound
obtained from relaxing some constraints of the model. For large instances, the
two metaheuristic algorithms are compared together. The results show that
the average percentage of relative error in the tabu search and variable
neighbor search algorithms is 0.96 and 0.88, respectively. Also, the tabu
search algorithm and variable neighborhood search were able to give better
results out of 54 instances in 27 and 25 instances, respectively.
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