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Abstract—This paper studied the landings statistical data in 
marine fisheries by the state of Terengganu for the period of time 
2000 until 2009 and to discuss some of the main features on how 
information visualization technique can be used as a keystone 
technology for represent these fisheries data. Information 
visualization (InfoVis) represents an abstract data in graphical 
representation concepts in such a way that is more natural or 
easier for human to comprehend. InfoVis is recognized as one of 
the important way to help users to study, explore, and present 
information in fisheries data. Today, this emerging technology is 
important in fisheries and plays a vital role in developing 
integrated approaches to fishery management and assessment. It 
helps to convey relatively complex technical information to 
scientists, managers and decision makers. Since visualization 
technology provide a high degree of functionality in sampling 
design, data assimilation, exploratory data analysis and model 
development, they will continue to play an increasing significant 
strategic role in fishery management and assessment. 
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I.  INTRODUCTION  

This development of fisheries sector has been identified as 
a catalyst to economic growth. The importance of the 
development of this sector continue to be emphasized by the 
government and this became apparent to the Era of the New 
Economic Policy (NEP) that emphasizes the fishing industry as 
a business that is regarded as an economic resource and the 
results of protein, as well as provide employment opportunities 
primarily through marine and fisheries aquaculture farming. In 
2009, the fisheries sector accounted for 1.3% of KDNK 
compared to 1.2% in 2008 [1]. Increased production is in line 
with government incentives are through the Third National 

Agricultural Policy (NAP3) with proposals to make Malaysia 
as an exporter of food commodities in the world by 2010 [3]. 

Statistical distribution of the fishery landings statistics are 
important to reflect the performance of production and 
developments in the industry. Statistics from this figure can 
help the Department of Fisheries Malaysia to analyze. 
Furthermore it can identify the factors that influence the 
activity of fishing and the development of this industry from 
time to time. The Department of Fisheries Malaysia has 
published the Annual Statistical Report of Fisheries Malaysia 
that provides comprehensive and timely data to users on the 
performance of national fisheries production. This report is a 
reference to policy makers, researchers, private sector and civil 
society to obtain more comprehensive statistical information on 
trends and achievements of the fisheries sector [2]. As it is a 
printed material, it is difficult to analyze and review. 

On top of that, Annual Statistical Report of Fisheries has 
more weaknesses in terms of performance and visual display 
issues if to be view in InfoVis.  Several interviews have 
conducted to address these issues. The researchers has thrown 
up some problems, especially for the performance of landings 
data information is hard to see because the information only for 
text and numeric data.  

The purposed of this paper is to seeks and highlight a 
technique that can be represented more efficiently by using an 
approach known as Information visualization techniques.  

II. LITERATURE REVIEW 

A. Information Visualization 

Visualization is a use of graphical display techniques to 
representing of data that enhance the understanding. These 
visualization objective is to provide insight into the underlying 
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meaning of the data. While Information visualization (InfoVis) 
is transformation and manipulation of the data to produces 
information that “is accomplished by organizing it into a 
meaningful form, presenting it in meaningful and appropriate 
ways, and communicating the context around it” [6]. Card et al. 
[7] in the classic Readings on Information Visualization 
defined InfoVis as “the use of computer-supported, interactive, 
visual representations of data to amplify cognition”. 

The field of InfoVis is focuses on the use of visualization 
techniques to help people understand and analyze data [8]. It is 
relatively field of research that use of the visual representation 
approach for conveying abstracts data in intuitive ways. Visual 
representation and interaction techniques take advantage to 
allow people to see, use, explore and interact with large 
amounts of data, and finally help them to understand and 
interpret the essential facts of the data, thus analyze the data 
easier. These two components: representation and interaction 
allow the user to quickly detect patterns, trends, outliers, 
clusters, and to gain insights the data [9]. 

B. Non Multivariate 

Non Multivariate mainly focus on attribute which are fix or 
changeable at fix rate over a period of time such year and 
month are consistence increasing. Type of net or species is fix 
based on certain period unless new species or new design of 
net found or created. These type of attribute are easily 
represented because of its consistence features. 

C. Multivariate information visualization 

Multivariate data is a dataset that has many dependent 
variables and they might be correlated each to varying degree. 
Usually this type of dataset is associated with discrete data 
models [11]. Most of the data from areas such as engineering, 
science, business, statistical analysis, stock markets, etc. are 
multivariate, containing more than three attributes.  

In many applications, the data is given in the form of a data 
table, where each column represents an attribute, and each row 
represents an observation of these attributes. The number of 
variates is typically quite large and the attributes may be 
categorical or numerical. In order to analyze such data, 
statistical methodologies can be used. However, such 
methodologies tend to summarize and compress the amount of 
information, so decisions made based on statistical results can 
be misleading due to the loss of the overall context of data. 

The goal of multivariate visualization depends on the 
context of the problem but it usually involves the searching for 
patterns, structure (clusters), trends, behavior, or correlation 
among attributes [12], [13], [14], [15]. The resulting 
information is then fed into the exploratory stage of the 
knowledge-acquiring process to support the elaboration of a 
hypothesis about the phenomenon responsible for the targeted 
data. Hence visualization has been considered a helpful tool in 
augmenting analytic approaches of multivariate data, especially 
during the exploratory stages of the data analysis process.  

D. Multivariate information visualization techniques 

The use of multivariate information visualization 
techniques is intrinsically difficult because the 

multidimensional nature of data cannot be effectively presented 
and understood on real-world displays, which have limited 
dimensionalities. However, the necessity to use these 
techniques in daily life is increasing as the amount and 
complexity of data grows explosively in the information age. 
Thus, multivariate information visualization techniques that are 
easier to understand and more accessible are needed for the 
general population. In order to meet this need, there are a 
several of multivariate information visualization techniques 
that are usually used as a tool of communication for displaying 
a complex structure of data. The purpose is to give users a clear 
and intuitive data understanding.  

Georges [22] has carried a study on numerous 
visualizations techniques that can be used to visualized 
multivariate data: 1D and 3D scatterplots, Matrix of 
scatterplots, Heat maps, Height maps, Table lens, Survey plots, 
Iconographic displays, Dimensional stacking (general logic 
diagrams), Parallel coordinates, Line graph, multiple line 
graph, Pixel techniques, circle segments, Multi-dimensional 
scaling and Sammon plots, Polar charts, RadViz, PolyViz, 
Principal component and principal curve analysis (PCA), 
Grand Tours, Kohonen self-organizing maps (SOM). [22]. 
However, when data volume is bigger with many dimensions, 
the visualization results of traditional method can be fuzzy. A 
good solution is dimension reduction [17]. 

E. Limitations of visual representation for multivariate data 

Visualizations of multivariate data are often visually 
complex and interaction allows users to inspect and probe the 
presentation for better comprehension. Here are some of the 
visualization challenges in visualizing the multivariate data. 

 Mapping. The importance of perceptual issues in 
visualization is mapping. The problem is how to be 
mapped the attributes of marine fisheries landing data 
into the visual variables representation to convey the 
information to the user. Finding a suitable mapping of 
multivariate data into 2D visual form is not a easy task. 
It usually depends on the nature of datasets to be 
visualized and is more related to human perception 
[16]. Bertin has defined seven visual variables such as 
color, sizes, value, shape, position, orientation, texture 
or motion [4]. 

 Dimensionality. Multivariate is datasets contain 
typically more than three attributes of data. 
Dimensions higher than three pose a challenge for our 
cognition to perceive the information [18].  

 Visualization of its relationships of attributes. This is a 
formidable goal that many of the current visualization 
techniques fail to achieve. Since the number of 
possible variable relationships grows combinatorial 
with the number of variables, it is difficult to visualize 
them simultaneously [18]. 

 Can’t perform exploration activities.  Due the size of 
the data is larger, so it’s becomes difficult to present 
such data in a single visual display and thus making it 
hard to navigate, relate, and compare data values in 
multivariate data set intuitively and interactively [19]. 
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 Limitation of human eye-view. Multivariate data sets 
containing a large amount of variables or dimensions 
are often hard to analyze and represent visually, due to 
perceptual of human view and limitations in screen 
space [20].  The view is a difficult inherent problem. A 
quantity of data to be represented is too large for the 
available screen space. This is a problem that comes 
across rather frequently; given that very often real 
situation involves a very large amount of data. In these 
cases, when the display area is too small to visibly 
support all the element of a visual representation 
(visualization), certain interaction technique is needed. 
Elena [21] in carried out her studies on Parallel 
Coordinates as a 2D visual representation of 
Multidimensional data. The research mentions that the 
available screen limits the numbers of dimensions that 
can be visualized. Displaying a large number of 
dimensions can reduce the visualization’s readability.   

F. Interactive techniques and the role in Information 
Visualization 

Information visualization (InfoVis) systems appear with 
two main components: representation and interaction. The 
representation component, which roots lie in the field of 
computer graphics, concerns the mapping from data to 
representation and how that representation is rendered on the 
display. The interaction component involves the dialog 
between the user and the system as the user explores the data 
set to uncover insights. The interaction component’s roots lie in 
the area of human-computer interaction (HCI). Interaction is an 
important feature of Information visualization, allowing the 
user to encourage exploration and working with the data 
actively.  

The representation is no more than a static image if not 
interaction exists. Static images clearly have analytic and 
expressive values [10] and their usefulness becomes more 
limited as the data set that they represent grows larger with 
more variables. By supporting further exploration of data 
items, interaction enables users to have multiple perspectives 
(example generating a different view) and gain insight on the 
data set. In order to achieve the same variety view of 
representation without interaction, a huge display space 
required to present multiple static images. Thus, as can be seen 
that these two components cannot be separate. Through 
interaction, some limits of a representation can be overcome, 
and the cognition of a user can be further amplified [9], [10]. 

A few frameworks and taxonomies of InfoVis interaction 
techniques exist, but they typically focus on low-level 
operations and do not address the variety of benefits interaction 
provided. Yi [10] have conducted an extensive review of 
InfoVis systems and his interactive capabilities proposing 
interaction techniques taxonomies. Based on the notion of user 
intent, they propose seven categories of interaction techniques 
widely used in InfoVis that are clear and comprehensive. The 
proposed categories are based on their own perspective on 
interaction InfoVis and thus inherently debatable. 

III. MARINE FISHERIES LANDING DATA AND THE PROPOSED 

DATABASE DESIGN 

A. Marine Fisheries Data 

The data sources of this study derived from the Annual 
Fisheries Statistics Official Website of the Department of 
Fisheries Malaysia, Ministry of Agriculture & Agro-based 
Industry of Malaysia (http://dof.skali.my/web/guest/59). The 
data compile in pdf file and the report represent in tabular 
form. Fisheries data have been published in the Book of 
Fisheries Statistics Annual Statistics, Malaysia from 1954 to 
2009. This sample of statistical data involving the number of 
fishermen, the amount of fishing, types of fishing equipment, 
types of fishing vessels, fish species, fishing trip activities, 
fishing zones, type of gear and the other as shown in Fig. 1.  

 
The example of the sample fisheries dataset has been shown in 
Fig. 2(a) and Fig. 2(b). The Fig. 2(a) shown the sample of 
dataset in tabular form contains the total Landing of Marine 
Fish in Terengganu by Gear for the period of time 1996 until 
2009. Fig. 2(b) visualize from tabular dataset to graph 
visualization show that graph has better impact rather than 
tabular. 
 

 Fishing zone 
 Type of Fishing Vessels 
 Types of Fish Captured Tools 
 Fishing area 
 Species of fish 

Fisheries 
Landing Data 

Number of Fishing trip Activities  

 Number of Days at Sea 
 Hours Snapshot 
 Number of Fishermen/Crew  
 Total of fish landing 
 Landing Port 
 Port Vessels 
 District 
 State 

 
Figure 1: The data that influence the effectiveness of deep-sea fishing industry 

 

 
 

Figure 2(a): Landing of Marine Fish in Terengganu by Gear (1996-2009) 
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Figure  2(b): From tabular dataset to graph visualization. 

 

B. Problem Identified in Marine Fisheries Landing Data 

The statistical report of fisheries marine landing data are 
presented in traditional visualization that is tabular form 
(column and row). Although the table report is the simplest and 
most straightforward way to present the tabular data, but it 
becomes difficult or not quickly interpreted. These problems 
has been addressed and identified from the statistical report 
representation of Fishery Annual Statistics after conducting the 
discussion with marine fisheries researcher at Universiti 
Malaysia Terengganu (UMT) are: 

 Tabular data and tabular report is a format for storing 
information and represent the data in fisheries. 
However, as the data grows in size, it becomes 
increasingly difficult to discover its intrinsic structure 
or see the comparison among cells from the traditional 
column-row presentation.  

 The information displayed in the form of text and 
numeric values. They claim that the information 
display by textual or numeric in context representation 
is hard to recognize and slow to recall or retrieve the 
data that are required.  

 The fishery landing data is displayed in the traditional 
visualization technique that is view in tabular form 
(table) and a graph analysis is presented in a static 
graphic representation (info- graphics) such as charts, 
graphs, tables, diagrams, etc. and the presentation is 
not dependent to technology. Infographics have to 
maintain a regular presence in the media to display 
quantitative data, but their value and use as information 
channels for the general public has not been clearly 
established as a result of a popular perception of 
statistical graphics were characterizes as dull or 
personally irrelevant [9].  

 Most of the data in the form of tabular report, and they 
find it challenging to quickly and effectively absorb the 
information, identified trends and patterns. The 
identification, aberrations and see hidden relationships 
in the data that are often not apparent in traditional 
tabular representations. 

 Data and information analysis that presented in the 
Annual Fisheries Statistics report is limited. The report 
only displays information for a certain data analysis. 
This situation is not giving user the freedom and 
choice to decide what is the information and data 
analysis that they is required to see. 

C. Database Design  

In this study, the researchers have developed a proposed 
model for database design of marine fisheries landings data for 
the state of Terengganu (See fig. 3 and fig. 4). This proposed 
model is using a relational database model or better well 
known as the Relational Database. In the concept of the 
Relational database model, the relationship between the entities 
is specified by the key and the type of relationship with other 
entities. While the physical design database model is developed 
using SQL Server and ASP.net programming. 

 
Figure 3: The Proposed model for database design (Logical Design). 

 

 
  

Figure 4: The Proposed model for database design (Physical Design). 
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IV. DISCUSSIONS AND CONCLUSION 

We have discussed the field of information visualization 
and the two important components that is representation and 
interaction techniques that are available to visualization 
designers. Interaction is most important and the need for it’s in 
marine fisheries domain is required to make an effective visual 
representation.  

Interaction allows the user to work with much larger data 
sets. It help user to navigate, selection and manipulate the 
visualization to meet their specific data analysis needs. The 
user can explore the data better by interaction capabilities such 
as animation, changing axes, or adjusting the data model and 
eliminate data by filtering, zooming & panning, and querying. 
Others interaction mechanisms used to improve visual 
representation are rotation, linking & brushing, interactive 
selection, interactive mapping, focus+content & distortion and 
detail-on-demand. These interactive capabilities providing the 
user to directly interact with the visual representation (e.g. 
chart or image) to study the underlying data and discover new 
information. 

 
There are several potential benefits applying 

visualization techniques in marine fisheries studies. First, the 
user may need to spend less memory and processing resources 
when interacting with the interface. The pattern detection 
abilities of the user may be enhanced, and the time required to 
search for information is potentially reduced. By allowing a 
user to interact with the graphical representation of the data, 
the structure may be rotated and transformed to allow a better 
view of previously occluded elements and potentially allows 
the user to examine relationships, which are not as apparent in 
a static view. 

 
In marine Fisheries Product profitability analysis can be 

improved by using visualization to identify the key variable 
driving profitability and factors influence the activities of 
fishing (fish landing). Planning and forecasting with 
visualization providing a quick to understand changes in the 
pattern and trends of fish landing and their impact on the 
business plan in this industry for the future. With directly 
analysis through visualization enables management to 
dynamically evaluate alternative scenarios. Forecast potential 
fishing areas. Information on potential fishing area will be 
extended to fishermen. Indirectly, the fishermen in the future 
will go down to the sea with a bundle of information was 
obtained and then help the fishermen to save time finding the 
fish. 

 
The purpose of this research is referring to the issue of 

looking for suitable visual representation for marine fisheries 
landing data and how visualization technique can is used to 
explore and improve the user comprehension on the fisheries 
data. The second purpose is to find an intuitive way and 
efficient interaction methods that capable of enabling the user 
to interactively investigate and navigate through the visual 
representation in marine fisheries data. We believe that data 
visualization provide more sophisticated graphical 

representation to visually review the output data through 
graphical indicators such as color-coding, graphics icon with 
interaction capabilities, which is beneficial to individual, 
organizations and the society in helping them to gain insight 
into the marine fisheries data. 
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