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Abstract

Distributed Service Network is a wide term related to distribution and travelling i.e. distribution of resource
among facilities located at various locations and travelling of resource along a distributed network. Policy
making problems in distributed service networks can be clearly classified into a number of hierarchical
levels. The levels are distinguished by time horizon of the problem, by amount of cost involved in the
implementation of a solution, and by the political implications of the solution. In the public sector, it
includes ambulance, fire, police and other services. In the private sector courier, taxi, repair, maintenance
and the like are considered to be distributed service network.

This paper considers a location problem in Distributed Service Network. The location problem aims to
determining the number, the position and the mission of required distribution centers with in the populated
region. The main objective to minimizes the total transportation duration from the distribution centers to
demand points. The result obtained in our experimental study show that the computing time required by the
proposed method may be large for some instances.

Keywords: Emergency response, location problems, p — median.

INTRODUCTION

Location problems may be classified in several ways such as the optimality criteria,the types of network,
single or multifacility location and degree of generality in the models. The most important issue raised in the
process of solving location problems is the selection of suitable optimality criterion or objective function. In
the ambulance problem, a possible criterion is to minimize the average distance an ambulance must travel in
order to reach a random incident or the distance a patient must travel to reach the closest emergency medical
service station. Since response time is one of the more important considerations in the design of an
emergency service system, a more suitable criterion may be to minimize travel times rather than travel
distances.

This paper focuses on the logistics aspect of the response phase and more precisely on Location problems.
The location problem aims at designing a network for distributed services. It mainly consists in determining
the number, the position and the mission of required location within affected region. The transportation
problem deals with the distribution of objects from distribution centres to demand point. When both
problems are solved simultaneously, we speak about a location problem.

In any location problem, points of demand must be identified as the demands can occur anywhere on the
network or at discrete points i.e. nodes. Both are important in minimax location problems. In general,
median problem deals with identifying locations for stationary facilities such that the average distance from
a node to the nearest facility would be minimized. This paper deals with a objective location problem in
sudden and unforeseen accidents.. The main objective is to minimize the total transportation duration of
needed products from the distribution centres to the demand points.

Mathematical Formulation:

Let us suppose that there are nine nodes in a network and we want to find suitable optimality criterion or
median zone. We know the demand of each node and the distance between the nodes in units of time. We
make zones by including nodes under the condition of constraints of demand and the largest shortest
distance.
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Suppose a number of stationary facilities, say p, are to be located on a network. To solve this problem, we
have to make one additional assumption : a request for service will always be served by the closed facility.
Under this assumption, we like to find a set of points on network such that the average shortest distance any
node of the network and the closest facility would be minimized.

Based on Hakimi’s theorem, we consider that the search for an optimal set of p locations may be confined
only to nodes of the network. Hence, one way to solve the problem is simply by enumerating all the possible
subsets of p nodes and calculating the shortest distance between any nodes and its closest facility.

Let us consider an undirected network G (N, L), where N is the set of nodes and L is the set of links. The
objective is to locate p facilities on the network (p= 1) . Two main assumptions for the problem are:
(i) The link travel times are deterministic,
(if) The closest facility to any possible call for service always contains at least one service unit that is
free to be dispatched for service.
For a single facility the one median problem is to find a point x on the network such that

2%y h; d(x,j) foranyxinG (N,L)......... €))

Where h; is the proportion of the demand that is generated at node j. (X7, h; = 1) and

d (x, j) is the shortest distance between the points x and j. Equation (1) ensures that x*, the optimal location,
minimizes the expected travel time to random call. For a general number of facilities, we denotes by x,, a set

of p points x, = (x4 ,%; ... ... ... X, ) . To find the optimal set of locations x,*, the p-median guarantees that
"o by d(x, 5 ) £ Iy Ry d(x,.)) For x, in G (N,L)........ )

Where d (x,, j) = min [d(x,, j)].
According to the theorem, “There exists at least one optimal solution set of locations x,* on the nodes of the

network™.
The above theorem concludes that the search for the optimal set of locations can be restricted to a finite set
of nodes instead of an infinite set of all the points in G (N,L).

A PICTORIAL REPRESENTATION:
Let us consider nine areas in Bareilly City and we want to find the optimal location into these nine areas:

"
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Distances Nodes Cantt | Police City Satellite Butler Quila | C.B. Air Delapeer
D(x,j) —* line post Ganj force
office
Demand
(hy)d
0.14 Cantt. 0 3 6 11 9 5 11 10 14
0.10 Police 3 0 3 8 6 7 11 7 11
line
0.115 City post | 6 3 0 9 9 4 8 4 8
office
0.135 Satellite 11 8 9 0 3 13 14 10 6
0.125 Butler 9 6 9 3 0 13 17 13 9
0.13 Quila 5 7 4 13 13 0 6 8 12
0.06 C.B. 11 11 8 14 17 6 0 4 8
Ganj
0.07 Air force | 10 7 4 10 13 8 4 0 4
0.125 Delapeer | 14 11 8 6 9 12 8 4 0

In the above table , calculate the distances between areas choose one by one. In first row, write the

distances

from cantt area to all nine areas. In second row, write the distances from police line and so on. The D7
matrix for the network is :
Demand Nodes Cantt Police City Satellite Butler Quila | C.B.Ganj Air Delapeer
;) line post force
office
0.14 Cantt. 0 042 |0.84 |154 1.26 0.70 | 1.54 140 | 1.96
0.10 Police 030 |0 030 |[0.80 0.60 0.70 | 1.10 0.70 | 1.10
line
0.115 City post [0.69 |0.35 |0 1.04 1.04 0.46 | 0.92 0.46 | 0.92
office
0.135 Satellite | 149 |[1.08 [122 |0 0.41 1.76 | 1.89 1.35 |0.81
0.125 Butler 113 [075 |1.13 |0.38 0 1.63 | 2.13 1.63 | 1.13
0.13 Quila 065 |091 [052 |1.69 1.69 0 0.78 1.04 | 1.56
0.06 C.B.Ganj |0.66 |[0.66 |048 |[0.84 1.02 0.36 |0 0.24 | 0.48
0.07 Airforce [ 070 [049 |0.28 |[0.70 0.91 0.56 | 0.28 0 0.28
0.125 Delapeer | 1.75 |1.38 |1.00 |0.75 1.13 1.5 |1.00 050 |0
Sum J(x) = 737 |6.04 |577 |774 8.06 7.67 | 9.64 7.32 | 824
If we do the sum of all the columns, we observe that column 111 (City post office) has the minimum sum .
Hence a median of the network is =, with an expected travel time of J(;) = 5.77 units.
Program to implement above calculation:
clear all
clc
A=[0361195111014;30386711711,630994848;1189031314106;969301317139;57

4131306812;1111814176048;107410138404;141186912840];
B=[0.14 0.10 0.115 0.135 0.125 0.13 0.06 0.07 0.125];
Distances=A
Demand=B'
fori=1:9
A(1,))=A(,:).*B;
end
A=A";
fori=1:9
C(>i)=sum(A(:,i));
end
Absolute_Median=min(C)
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Conclusion :

In the public sector like ambulance, fire, police and other services and in private sector like courier, taxi,
repair, maintenance etc. When we start a service policy, our first aim is to partition a network into smaller
networks. The location problem aims to determining the number, the position and the mission of required
distribution centres within the populated region. We have nine nodes in Bareilly city and we had to find a
median node (City post office) for ambulance services where we have to locate a facility. We minimize the
expected travel time to random call. We can apply this model to fire, police and other services.

References:

Shermin Sultana , Asma Enayet and Ishrat Jahan Mouri(2015), “Location Based Time and Attendance
Tracking system using Android Application”, International Journal of Computer Science, Engineering and
Information Technology (IJCSEIT), Vol. 5,No.1, February 2015 DOI : 10.5121/ijcseit.2015.5101

Kumbhar, A. A., Wanjara, K. S., Trivedi, D. H., Khairatkar, A. U., & Sharma, D. (2014). “Automated
Attendance Monitoring System using Android Platform.”, International Journal of Current Engineering and
Technology, Vol. 4, No. 2, pp1096-1099.

Shoewu, O. and O.A. Idowu (2012), “Development of Attendance Management System using Biometrics”,
Pacific Journal of Science and Technology, 13(1):300-307.

Kadry, S., & Smaili, M. (2013). ”Wireless attendance management system based on iris recognition”,
Scientific Research and essays, 5(12), 1428-1435.

Andersson, T., and Varbrand, P. 2007. Decision support tools for ambulance dispatch and relocation.
Journal of the Operational Research Society 58:195-201.

Rajagopalan, H. K.; Saydam, C.; and Xiao, J. 2008. A multiperiod set covering location model for dynamic
redeployment of ambulances. Comput. Oper. Res. 35(3):814-826.

Brotcorne, L.; Laporte, G. & Semet, F. (2003). Ambulance location and relocation models. European
Journal of Operational Research, 147, 451-463.

Boffey, B.; Yates, D. & Galvdo, R.D. (2003). An algorithm to locate perinatal facilities in the municipality
of Rio de Janeiro. Journal of the Operational Research Society, 54,21-31.

Bornstein, C.T.; Pereira, A.B.; Galvdo, R.D. & Campélo Neto, M.B. (2004). An algorithm for the simple
plant location problem based on reduction tests and add/drop heuristics. Submitted to the Journal of
Heuristics.

Brotcorne, L.; Laporte, G. & Semet, F. (2003). Ambulance location and relocation models. European
Journal of Operational Research, 147, 451-463.

Chiyoshi, F.Y. & Galvéo, R.D. (2000). A statistical analysis of simulated annealing applied to the p-median
problem. Annals of Operations Research, 96, 61-74.

Chiyoshi, F.Y.; Galvao, R.D. & Morabito, R. (2003). A note on solutions to the maximal expected covering
location problem. Computers & Operations Research, 30,87-96.

Espejo, L.G.A. & Galvédo, R.D. (2002). O uso das relaxagOes Lagrangeana e surrogate em problemas de
programacéo inteira (The use of Lagrangean and surrogate relaxations in integer programming problems).
Pesquisa Operacional, 22, 387-402.

http://www.ijmsbr.com Page 25



http://www.ijmsbr.com/

International Journal of Management Sciences and Business Research, July-2017 ISSN (2226-8235) Vol-6, Issue 7

Espejo, L.G.A.; Galvdo, R.D. & Boffey, B. (2003). Dual-based heuristics for a hierarchical covering
location problem. Computers & Operations Research, 30,165-180.

Galvéo, R.D.; Espejo, L.G.A. & Boffey, B. (2002). A hierarchical model for the location of perinatal
facilities in the municipality of Rio de Janeiro. European Journal of Operational Research, 138, 495-517.

Galvéo, R.D.; Espejo, L.G.A.; Boffey, B. & Yates, D. (2004). Load balancing and capacity constraints in a
hierarchical location model. Submitted to the European Journal of Operational Research.

Galvéo, R.D.; Chiyoshi, F.Y. & Morabito, R. (2003). Towards unified formulations and extensions of two
classical probabilistic location models. To appear in Computers & Operations Research.

Galvéo, R.D.; Chiyoshi, F.Y.; Espejo, L.G.A. & Rivas M.P.A. (2003). Solucéo do problema de localizacéo
de méxima disponibilidade utilizando o modelo hipercubo (Solution of the maximum availability location
problem using the hypercube model). Pesquisa Operacional, 23, 61-78

http://www.ijmsbr.com Page 26



http://www.ijmsbr.com/

