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INTRODUCTION

Artificial intelligence has attracted many researchers in
recent years for its usefulness in the medical field. With
the increase in research interest, artificial intelligence
systems have found widespread usage in the medical
domain (Remzi & Djavan, 2004; Tsakonas, Dounias
& Jantzen, 2004). These applications arise as medical
datasets usually contain a high volume of data, and it
is very costly for human manual analysis and handling.
The intelligent systems posses the ability to process
datasets, extract useful information from them, and
interpret the data at amuch lower cost (Raymer, Doom,
Kuhn & Punch, 2003) as compared to the manual han-
dling. Intelligent systems like evolutionary computing,
fuzzy logic, and neural networks are just some that
many researchers have recently looked into.

Neural network has been used in the medical field
to a great extent (Hayashi & Setiono, 2002) and more
noticeably for classification problems (Abbass, 2002),
since more frequently the outcome of the medical
diagnosis is to categorize the patient into the different
classes. The conventional method of neural network
training for medical diagnosis is to present all the input
attributes together as a batch at the same time to the
neural network. However, some input attributes are
more important and contain a higher consideration
factor than others, and the criteria that each attribute
uses for classification is also different. If all inputs are
presented as a batch at the same time, trouble arises
easily if there is interference among them. Thus, if
all the input attributes are trained together in a batch,

each attribute will interfere in the decision-making of
others.

The input feature space and architecture of the output
layer has proved to be a factor affecting the performance
of neural network (Guan & Li, 2002a; Guan & Li,
2002b; Guan & Li, 2004; Guan, Li, & Qi, 2004). Input
data space clustering techniques were applied in neural
networks studies (Plikynas, 2004; Sun & Peterson,
1999). Sun and Peterson (1999) partitioned the input
space into different regions and applied differential
weighting for different regions so they have different
agents that specialize in local regions. However, to
date, little work has been reported to investigate the
interference of the input attributes and, inferring from
the information, to devise a carefully designed feature-
partitioning algorithm.

This chapter proposes anovel method of incremental
interference-free neural network training (IIFNNT) for
medical datasets, which takes into consideration the
interference each attribute has on the others. A specially
designed network is used to determine if two attributes
interfere with each other, after which the attributes are
partitioned using some partitioning algorithms. These
algorithms make sure that attributes beneficial to each
otheraretrained in the same batch, thus sharing the same
subnetwork while interfering attributes are separated
to reduce interference. There are several incremental
neural networks available in literature (Guan & Li,
2001; Su, Guan & Yeo, 2001). The architecture of
IIFNNT employed some incremental algorithm: the
ILIA1 and ILIA2 (incremental learning with respect
to new incoming attributes) (Guan & Li, 2001).
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This chapter is divided into five sections. The next
section describes the incremental neural networks used
in the IIFNNT. In Section 3, the method to evaluate
interference between two attributes and the interference-
free attribute partitioning algorithm is presented. The
results of experiments on a diabetes medical dataset
are given and analyzed in Section 4, together with a
comparison to other related work in literature. The
conclusion of our research, together with suggestions
for future work, is given in Section 5.

Incremental Neural Networks Used

As mentioned earlier, the architecture of IIFNNT is
based on the incremental algorithm ILIA (Guan & Li,
2001). When additional input attributes are considered,
the ILIA expands its input space to accommodate these
new attributes. The architecture of the ILIA algorithms
from Guan and Li (2001) is described here.

ILIA1

The existing available attributes are first presented to
the network, as shown in Figure 1. Network consists
of direct connections from all the input units to all the
output units. All input units are connected to all the
hidden units. All the hidden units are also connected
to all output units. The ILIA used the Constructive
Backpropagation Learning algorithm (Lehtokangas,
1999) to train the weights and to determine the number
of hidden neurons needed for its network. After the

Figure 1. Initial network

weights of the network have been trained, they are
fixed and no longer changed.

When there are new attributes to be considered,
increase the input dimension to accommodate the new
attributes and a new subnetwork (in terms of new di-
rect connections and new hidden units) is added to the
existing network. The newly formed neural network
architecture is shown in Figure 2. The process of ad-
justing the weights and installing new hidden units is
done only for the new subnetwork.

ILIA2

An extension to ILIAI is also given in Guan and Li
(2001). In ILIA2 (Figure 3), new output units are
added to the neural network obtained in ILIA1. The
number of new output units is equal to the number of
output units in ILIA1. Thus, with new output units
being added to the neural network obtained in ILIAI,
the output units in ILTA 1 are being collapsed and have
effectively become a new hidden layer.

INTERFERENCE-FREE NEURAL
NETWORK

There are several steps needed to form the interference-
free neural network. The steps will be broken down and
the major ones presented in the following subsections.
An example using the diabetes dataset will also be used
along the way to illustrate the method.

Output layer

Hidden layer

Input layer

A : An attribute

T : A bundle of interconnections|

721




10 more pages are available in the full version of this document, which may
be purchased using the "Add to Cart" button on the publisher's webpage:
www.igi-global.com/chapter/incremental-neural-network-training-
medical/13005

Related Content

A Study on Machine Learning and Supervised and Deep Learning Algorithms to Predict the Risk
of Patients: Ten Year Coronary Heart Disease

Md Imtiaz Ahmedand Fatima Shefaq (2022). International Journal of Practical Healthcare Innovation and
Management Techniques (pp. 1-12).
www.irma-international.org/article/a-study-on-machine-learning-and-supervised-and-deep-learning-algorithms-to-predict-
the-risk-of-patients/305127

Supporting Patient-led Initiatives to Improve Healthcare: An Investigation of Cancer and ME/CFS
Support Groups and Prefectural Medical Councils in Japan

Miwako Hosodaand Midori Hosoda (2019). International Journal of Patient-Centered Healthcare (pp. 44-
56).

www.irma-international.org/article/supporting-patient-led-initiatives-to-improve-healthcare/260753

Neural Network-based Evaluation of the Effect of the Motivation of Hospital Employees on
Patients’ Satisfaction

Payam Hanafizadeh, Neda Rastkhiz Paydarand Neda Aliabadi (2010). International Journal of Healthcare
Information Systems and Informatics (pp. 1-19).

www.irma-international.org/article/neural-network-based-evaluation-effect/47428

The Use of Medical Simulation to Improve Patient Safety
Stuart Marshalland Jennifer Hogan (2013). E-Health Technologies and Improving Patient Safety: Exploring
Organizational Factors (pp. 155-172).

www.irma-international.org/chapter/use-medical-simulation-improve-patient/73111

Towards a Post-Implementation Evaluation Framework of Outpatient Electronic Drug Prescribing
Tiago Cravo Oliveira, Ménica Duarte Oliveiraand Teresa Pefia (2013). Handbook of Research on ICTs and
Management Systems for Improving Efficiency in Healthcare and Social Care (pp. 133-155).
www.irma-international.org/chapter/towards-post-implementation-evaluation-framework/78021



http://www.igi-global.com/chapter/incremental-neural-network-training-medical/13005
http://www.igi-global.com/chapter/incremental-neural-network-training-medical/13005
http://www.irma-international.org/article/a-study-on-machine-learning-and-supervised-and-deep-learning-algorithms-to-predict-the-risk-of-patients/305127
http://www.irma-international.org/article/a-study-on-machine-learning-and-supervised-and-deep-learning-algorithms-to-predict-the-risk-of-patients/305127
http://www.irma-international.org/article/supporting-patient-led-initiatives-to-improve-healthcare/260753
http://www.irma-international.org/article/neural-network-based-evaluation-effect/47428
http://www.irma-international.org/chapter/use-medical-simulation-improve-patient/73111
http://www.irma-international.org/chapter/towards-post-implementation-evaluation-framework/78021

