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TRAVEL ITINERARY PLANNER / TIME CONSTRAINTS / TRAVEL PLANNING

PROBLEM / SIMULATED ANNEALING ALGORITHM

The travel planning problem is a search for a good travel itinerary under different
travel constraints. The common constraint of travelers is the time constraint because their
time is valuable and limited, i.e., travelers may not have enough time to reach all
destinations as their needs. According to the study of the travel planning problem, there
are some limitations when looking for the best travel itinerary under the time constraints.
The existing algorithms take too much computation time to search an optimal solution,
therefore those algorithms cannot be applied in the travel itinerary planner.

This research focuses on designing and developing an efficient algorithm for a
travel itinerary planner under time constraints. The designed algorithm can search a
travel itinerary that facilitates travelers to reach destinations as much as possible under
their limited time. In order to explicitly indicate the performance of the developed
meta-heuristic algorithm, this research has also applied the algorithm in an online travel
itinerary planner.

The performance evaluation of the developed algorithm is tested on the travel
itinerary planner problem under time constraints (TIPP), which is the main problem in
this research. In addition, the testing has been extended in a basic travel planning

problem, which is the same problem as the traveling salesman problem (TSP).



The evaluation results of TIPP and TSP problems are in the same direction.
There are two aspects of evaluation for each problem. The first aspect is to test the
clapsed time of algorithms. The experimental results reveal that the developed
algorithm spends less elapsed time than a basic simulated annealing algorithm (SA),
a progressive routing algorithm (PR), and an exhaustive routing algorithm (ER).
However, the developed algorithm is slightly worse than a greedy best first search
algorithm (GBFS), which is a high-speed processing algorithm. The second aspect is
to test the quality of solution performance. The results indicate that the developed
algorithm provides more destinations than SA and GBFS. However, the developed
algorithm is slightly worse than PR and ER, which are algorithms that guarantee to
find for an optimal solution. Nevertheless, the developed algorithm spends much less

elapsed time.
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Algorithm 1. Progressive Routing.
Input: Specific_Tirr.e (sT), S:c:p_'_is: (=)
Output: Candidate routes (CR).
1) cr=20
2) SL =210 //8L is a start level
3) for each group g EG do
4) for each route R in each group g do
5] if{({level (R)>8L) and (time(R)<=5T)}) then
6) CR = insert(R)
T 5L = level (R)
8) CR = remove(cr|level (cr)<SL,crE€CR)
8) end i
10) end for
11) end for
Z2) Return CR
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Sx) = h(x) + g(x) (2.3)
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2.4 TUADUIBTMIA0INTOULTHE (Simulated Annealing Algorithm: SA)
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‘ initialize temperature (To) ‘
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—P‘ create initial solution (S) using random ‘
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S valid

‘ calculate cost of S as C(S) ‘
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SA_SPS(place demands, time constraints)
create constraints, initialize parameter
generate the initial solution as current solution (S) by using SPS_Technique ()
while stopping criteria not met do //improve solution
assign Layer for the places in S, based on the least position, start swap on the first Layer
for i=1 to max Iter do
while accept the S "as S not met do
generate a new candidate solution (5" based on S, by using the priority queue in SPS_Technique () for selecting
remaining places to swap with the place at the current Layer
S will be swapped as a new solution (S')
If check constraints /(.S ') valid then
get a feasible solution
if ' is better than the current one then
accept s'as s
accept the (S ,) as current Cost of S, C(S)
modified a heuristic £, 1, g of places in priority queue
else
accept the new solution through the acceptance probability function
end if
else

oo
go to generate S again

end if
end while

Add_remaining_place () by using SPS_Technique () for push remaining places into S as new solution (S )
If check constraints_/(S”) valid then
get a new feasible solution
if §"'is better than the best one then
replace the current solution with this new one
end if

update the best solution when the solution is better than it
end if
end for
set cooling schedule, lter=Iter+1, Layer= Layer+1
end while

return the best solution




4
‘ Initialize all parameter, T;=100 ‘

v

‘ create constriant ‘

create initial solution (S) using SPS

‘ calculate cost of S as C(S) ‘

The Process
of

Initial
solution

P generate new S (S") using SPS from N(S) b

calculate cost of S"as C(S")

v

calculate delta E, (AE) = C(8) - C(s) |

calculate prob(AE),
prob(AE) = e™&KT

calculate Boltzmann’s probability, 8[0,1] ‘

prob(AE) > g

'_,,—""/ Finding S N
—< generate and check new S (S”)
\\\tr\qtzn N(S), if S can go next level —
“and-constraint S vatid®
;Y
SIi VS i

v

store S, S[0,...,n] 0

inner loop break
condition valid

K

set cooling schedule T = 0.9(T) ‘

The Process of
Improvement
solution

Stopping criteria vali
(S not improve = 50 or
S >=10or T<=0.01

Y

Stopping
criteria

‘. return output S (multiple solution) \/\

9
C-Y o an
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Sx) = h(x) + g(x) (3.1)
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select place x from priority queue (Sp) ¢
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check constraint
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f(x) >= total time
or no place

modified f, h, g
in priority queue

9
3.5 UHUASTUARUMTTNOIUVOINATAENDY

=D.

1

]



124

M5190 3.5 syiaenveanatiaeaned

SPS_Technique(ltinerary)
prioritize all places x in priority queue based on the least value of f(x), sort ascending
while stopping criteria not met do
for i=1 to count all places do
pop the first place x from priority queue which is not visited
push the place x into the Route, modified Route
Slroute) = f(x) + Visiting Time
If check constraints f{route) valid then
accept the Route as current solution (S)
accept the f(route) as current Cost of S, C(S)
modified a heuristic f, 4, g of all places in priority queue
else
g0 to pop the first place x from priority queue again
end if
end for
end while

return generated solution, priority queue
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