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ABSTRACT

This article reviews the literature in the search for the theories and perspectives of knowledge
discovery and data visualization. The literature review highlights the overview of knowledge
discovery; Knowledge Discovery in Databases (KDD); Knowledge Discovery in Textual Databases
(KDT); the overview of data visualization; the significant perspectives on data visualization; data
visualization and big data; and data visualization and statistical literacy. Knowledge discovery is
the process of searching for hidden knowledge in the massive amounts of data that individuals are
technically capable of generating and storing. Data visualization is an easy way to convey concepts
in a universal manner. Organizations, that utilize knowledge discovery and data visualization, are
more likely to find both knowledge and information they need when they need them. The findings
present valuable insights and further understanding of the way in which knowledge discovery and
data visualization efforts should be focused.
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INTRODUCTION

Knowledge discovery is a data-intensive process that allows for finding patterns, trends, and models
(Congiusta, Talia, & Trunfio, 2008) in a broad range of sources, such as relational databases, images,
and texts (Wanderley, Tacla, Barthes, & Paraiso, 2015). Current database technology involves
processing a large volume of data in order to discover new knowledge. Many methods concerning
knowledge discovery have been proposed to find useful information and to discover useful knowledge,
such as decision trees, Bayesian belief networks, evidence theory, rough set theory, fuzzy set theory,
kNN (k-nearest-neighborhood) classifier, neural networks, and support vector machines (Wu,
McGinnity, Prasad, & Bell, 2009).

Data visualization is a collection of techniques translating data from its numeric format to the
graphic presentation for visual impact (Zhu, Hoon, & Teow, 2015). Data visualization is the modern
technology that provides pictorial descriptions of results from computations (Leng, Rhyne, &
Sharrock, 2012) and is closely connected with data analysis approaches (Mehlan et al., 2013). Data
visualization transforms data into information, and visualization converts information into picture
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forms and creates graphic images to express the meaning (Ursyn, 2015). New technologies offered by
modern browsers greatly increase the capabilities for data visualization on the Web 2.0 (Mwalongo,
Krone, Reina, & Ertl, 2016).

This article is based on a literature review of knowledge discovery and data visualization.
The extensive literature of knowledge discovery and data visualization provides a contribution to
practitioners and researchers by explaining the advanced issues of knowledge discovery and data
visualization in the digital age.

THEORETICAL AND PRACTICAL REVIEW OF THE LITERATURE

The literature review indicates the overview of knowledge discovery; Knowledge Discovery in
Databases (KDD); Knowledge Discovery in Textual Databases (KDT); the overview of data
visualization; the significant perspectives on data visualization; data visualization and big data; and
data visualization and statistical literacy.

Overview of Knowledge Discovery

Efficient knowledge discovery can be achieved by introducing domain knowledge of experts to the
creation of business action (Yada, 2004). There is an urgent need for effective methods to extract
unknown and unexpected information from data sets of unprecedentedly large size (e.g., millions of
observations), high dimensionality (e.g., hundreds of variables), and complexity (e.g., heterogeneous
data sources, space-time dynamics, multivariate connections, spatial relations, and interactions)
(Mehenni, 2017).

Machine learning is an approach of knowledge discovery, whereby autonomous algorithms
are utilized for acquiring knowledge toward enhancing the organization of the knowledge obtained
(Tecuci & Kodratoff, 1995). One important step in applying machine learning technique is to decide
an effective knowledge representation scheme for both the training data and the knowledge extracted
(Chen, Khoo, Chong, & Yin, 2014). Knowledge representation involves the modeling of knowledge
in the explicit schemes that promote the acquisition, learning, manipulation, and application of
knowledge (Chen et al., 2014). These schemes include mathematical expressions, predicate calculus,
conceptual graphs, frames, scripts, objects, semantic networks and production rules (Chong, Chen,
& Leong, 2009).

Brain is the soft convoluted mass of nervous tissue within the skull of vertebrates that is the
commanding and coordinating center of the nervous system and the seat of thought, memory, and
emotion (Kasemsap, 2017a). The selection of brain tissue is a challenging task because it is difficult
to distinguish neural tissue from other neighboring structures (Uher & Burget, 2012). Segmentation
is often very important for the evaluation of medical treatment and its success for some diseases, such
as for expressing the ratio between brain volume and the affected part of the brain. Extracted brain
image represented by voxels can be used to measure and monitor the brain volume in time or for other
medical purposes. In addition, the relationship between how brain activities respond and learning can
be enhanced by brain segmentation technology with the support of cloud computing (Chang, 2014a).
Regarding knowledge discovery in the health care industry, the visualized three-dimensional (3D)
model can help a surgeon to perform an operation more accurately (Uher & Burget, 2012).

The Cloud Computing Business Framework (CCBF) is proposed to help organizations gain
good Cloud design, deployment, migration, and services (Chang, Walters, & Wills, 2013). The IT
Infrastructure Library (ITIL) Version 3 (ITIL V3) service framework provides the best practice in
IT service management (Hanna et al., 2009). In addition, ITIL V3 offers an advanced framework for
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