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ABSTRACT

In the modern era, the banking industry is continuously
Received: 21 April 2025 developing solutions to provide faster, more convenient, and more intelligent services to its
Reviewed: 06 July 2025 customers. With the digitalization of nearly 80% of banking services, customer expectations
Revised: 14 August 2025 for personalized experiences have surged. In this context, Geographic Information Systems
Accepted: 04 October 2025 (GIS) have emerged as a powerful tool for location-based analysis and decision-making

optimization. Previous studies have demonstrated that GIS can play a vital role in selecting
new branch locations, assessing market share, and determining optimal routing.

KEYWORDS: However, a need persists for an integrated tool that empowers customers to select the most
GIS suitable branch based on their priorities. The loss of time and the confusion customers face
WebGIS when searching for a branch that offers their required services remain significant challenges
MCDM for in-person banking. The primary objective of this research is to design and develop an
AHP intelligent, user-centric Web-based Geographic Information System (WebGlIS) for the optimal
Smart Banking selection of bank branches. By integrating web technologies, GIS, and Multi-Criteria Decision-

Making (MCDM) algorithms, this system aims to streamline the branch selection process for
customers. The specific aims of this study include: creating an interactive platform for

iCorresponding author searching and displaying branch information; implementing an optimal routing functionality
£ j saberian@azad.ac.ir that accounts for real-world constraints; and, most importantly, providing a feature for
@ (+9821) 33722831 ranking branches based on user-personalized criteria, thereby enabling the most intelligent

choice in the minimum possible time.

In this research, a multi-stage approach was employed for the system's
development. Initially, a geospatial database was created within the ArcGIS Desktop
environment using the WGS84 Web Mercator coordinate system. Data about the branches of
Dey Bank, including both attribute data (name, address, code, services) and spatial
information, were stored in this database. To ensure optimal management and facilitate
concurrent user access, an Enterprise Geodatabase was utilized on the Microsoft SQL Server
platform. In the subsequent stage, the required map services, encompassing the branch layer
and the network analysis layer for routing, were published via ArcGIS for Server. The client-
side of the system was developed using the ArcGIS API for JavaScript, which provides
interactive functionalities such as searching, displaying information, filtering, and routing.
For the implementation of the intelligent selection component, the Analytic Hierarchy Process
(AHP), a prominent multi-criteria decision-making method, was adopted. The decision criteria
selected were: VIP branch status, availability of safe deposit boxes, provision of foreign
exchange services, and access to insurance services. Through a user interface, users can
perform pairwise comparisons of these criteria to specify their relative importance. The
system then utilizes these comparisons to construct a comparison matrix, normalizes it, and
calculates the final weight for each criterion. These weights are ultimately applied to compute
the final score and ranking for all bank branches.

The outcome of this research is a fully operational WebGIS system, successfully
accessible via web browsers across various platforms. Through this system, users can visualize
all bank branches on an interactive map and access comprehensive information by clicking on
any branch.

The most significant finding of this study is the successful implementation of the AHP
algorithm. The system ranks all branches based on these priorities and subsequently suggests
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the most suitable options to the user. Furthermore, a routing capability from the user's
current location to a selected branch is incorporated into the system. This feature considers
the traffic restriction zone layer as a barrier and renders the optimal route as a graphical line
on the map.

This research demonstrates that integrating WebGIS technology with multi-
criteria decision-making algorithms, such as AHP, offers a highly effective solution to the real-
world challenge of optimal service selection. By providing a suitable and intelligent platform,
the developed system significantly mitigates the time loss and confusion experienced by
customers, empowering them to make an informed choice that is fully aligned with their
personal needs.

This intelligent selection process enhances the customer experience for in-person banking,
representing a significant step toward increasing customer satisfaction and loyalty. The study
confirms that investing in intelligent location-based systems is value-adding not only for
customers but also for organizations, enabling them to optimize services and gain a better
understanding of demand patterns. This creates a win-win scenario for both service providers

and their clientele.
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Table 2: Values of the comparison matrix based on the criteria's importance.

Insurance services Safe deposit box Currency branch VIP

5 3 9 1 VIP

1
1 5 1 3 Currency branch

1 1
3 1 — — Safe deposit box

5 3
1 l 1 l Insurance services

3 5
10 9.33 11.2 1.64 Sum of column
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Table 3: Normalized matrix values and the average of each row(w)).

w; Insurance services Safe deposit box Currency branch VIP
0.555 0.50 0.32 0.80 0.60 VIP
0.192 0.10 0.53 0.08 0.06 Currency branch
0.152 0.30 0.10 0.01 0.20 Safe deposit box
0.082 0.10 0.03 0.08 0.12 Insurance services
1 1 1 1 Sum of column
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Table 4: Ranking Day Bank branches based on criteria.

Rank Priority Branch number Rank Priority Branch number Rank Priority Branch number
44 0/0101592 37 14 0/0152766 19 1 0/0186008 1
47 0/0099896 38 34 0/0123592 20 2 0/0185486 2
43 0/0104419 39 31 0/0128761 21 3 0/0183361 3
33 0/0126768 40 21 0/0140877 22 4 0/0176669 4
24 0/0137304 41 22 0/0139787 23 5 0/0170463 5
46 0/010148 42 17 0/0146295 24 8 0/0165564 6
38 0/0111466 43 30 0/012961 25 9 0/0162555 7
29 0/0130784 44 35 0/0118219 26 6 0/0168237 8
49 0/0098012 45 28 0/0131089 27 13 0/015585 9
51 0/0089822 46 16 0/0148605 28 15 0/0148828 10
32 0/0128667 47 23 0/0138102 29 7 0/0166018 11
50 0/0090106 48 40 0/0110041 30 10 0/016231 12
54 0/0076465 49 41 0/0107884 31 11 0/0160781 13
53 0/0079409 50 27 0/0134094 32 18 0/0146016 14
37 0/0115346 51 36 0/0117735 33 20 0/0143248 15
52 0/0089617 52 48 0/0098974 34 12 0/0158962 16
42 0/0106369 53 25 0/0134561 35 19 0/0144084 17
39 0/0110616 54 45 0/0101541 36 26 0/0134519 18
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Fig.4: Analysis of the nearest branch and drawing a polyline for the route from
the current coordinates to the desired branch.
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