
ATM NETWORK STUDIES
Department of Industrial and Systems Engineering

IE3100R System Design Project

Project Approach

To achieve an understanding of the ATM system using cost effective
methods, measure and track tools were developed for:
1. Individual ATM location (Queue Pattern Model)
2. ATM network system dynamics (Cluster Simulation)

Queue Pattern Model Cluster Simulation using iThink

A scenario analysis is conducted to investigate the ATM network
system dynamics.

ATMs within a geographic area can be considered as an ATM network
system. An ATM system can comprise of several ATM clusters. In
between clusters, the customer arrivals are independent of each
other, while within a cluster, the performance of one ATM is related
to that of another in the same cluster.

The customer arrival into the entire system follows a Poisson process
and then streamed to different clusters through partition of Poisson
process.

In doing the scenario analysis, we focused on a simplistic ATM
system consisting of two clusters. Cluster 1 has two ATMs while
Cluster 2 has one ATM. We used iThink to model the complexity
involved in the ATM system dynamics.

Heuristic algorithms were incorporated into the iThink model to
account for the customer queuing behaviour. The customers queuing
behaviour was modelled based on survey responses of ATM users in
the cluster area as well as past data records for this case study.

Problem Description

Objectives

Improve customer satisfaction through 
o Gaining a better understanding of the ATM system performance 

using cost effective methods 
o Providing feasible action plans to improve the performance of the

system.

Strategy Map

The Bank aims to delivers a
comprehensive range of innovative
banking services and financial solutions
to individuals through its ATMs. One
problem faced by the Bank’s ATM
network is long waiting time and queue
length.

However, there are problems with the current method of  manual on-the-
ground collection of data through outsourced vendors:

1. Costly 2. Time consuming 3. Limited in scale
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From 7:00 7:00 7:00 7:00 7:00 7:00 7:00 7:00 7:00 7:00 7:00 7:00

To 10:00 10:00 10:00 10:00 10:00 10:00 10:00 10:00 10:00 10:00 10:00 10:00

AQT (Sec) 82.08 59 79.22 60 65.73 78 58.88 66 72.89 100 59.64 160

AQL 1.63 1 1.5 2 1.4 2 1.34 2 1.5 2 1.38 4

90th QT (Sec) 179.583 150 153.789 142 129.562 210 101.901 150 129.117 253 102.312 387

90th QL 3.30121 3 2.89327 3 2.49851 5 2.26911 4 2.65621 5 2.24837 7

MG1 Model

External Data Remodelling with Consideration of Multiple-Card-Insertion Customers
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From 7:00 7:00 7:00 7:00 7:00 7:00

To 10:00 10:00 10:00 10:00 10:00 10:00

AQT (Sec) 130.5 59 159.4 100 120.0 160

AQL 2.0 1 2.3 2 2.0 4

90th QT (Sec) 247.6 150 315.3 253 230.2 387

90th QL 3.4 3 4.6 5 3.6 7

o Observe the trends throughout the day from the time-series plots.
o Obtain summary data between any two time points within the day and 

identify the peak hours and non-peak hours. 
o Achieve significant cost & time saving for the Bank in measurement & tracking 

Key Points of Model:-
1. Microsoft Excel Spreadsheet using VBA 
2. M/G/1 Queuing Model using P-K formula
3. Backward Induction Algorithm using 

Little’s Law

Using the ATM card-in card-out
log for a particular ATM machine
of one day, the Queue Pattern
Model would be able to generate
the graphs of estimated queue
time and length throughout the
time span of the particular day.

This allows users to:-

The results of our model were 
validated against selected data 
available from the outsourced 
manual study done.
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