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Abstract. The use of a crime dashboard is important as it should be widely spread 
for citizens to understand and track crime trends in Malaysia. There is currently 
a lack of interactive dashboards about crime rates in Malaysia for Malaysian cit-
izens. The Department of Statistics Malaysia (DOSM) only provided read-only 
files and out-of-date information available for everyone to use. The dashboard 
should integrate data visualization, forecasts, and educational materials to pro-
vide Malaysian residents with a better understanding of the situation. This article 
focuses on the steps involved in constructing a CrackDown interactive data vis-
ualization dashboard. This research will benefit its stakeholders such as Malay-
sian citizens, Royal Malaysia Police (RMP), and researchers. The aim is to create 
an interactive dashboard for Crackdown using a combination of Agile and 
OSEMN methodology, with visualization and relevant information. The design 
of the dashboard uses feature visualization, and related articles that are educa-
tional for the user. The research also applied the data design process which in-
volved the extract, transform, and load (ETL) and helped in obtaining a good data 
quality. Based on the findings, despite a decrease in crime patterns from 2017 to 
2022, there are still concerns among citizens. Selangor was the state with the 
highest crime cases followed by Kuala Lumpur, Johor, Sarawak, and Kedah. 
Meanwhile, the most frequent crimes in Malaysia are motorcycle theft, followed 
by stealing, home breaking, car theft, and unarmed bandits. From the re-
sult, Crackdown intends to enable Malaysian citizens to track crime rates in Ma-
laysia based on different categories and raise awareness and knowledge of crime 
prevention and guidance for a more secure future.    
Keywords: Crime, data visualization, forecast, knowledge management. 

1 Introduction 

Crime is an illegal act or behaviour for which a person may receive criminal conse-
quences.  It is an act that is harmful to a community, society, or the state as well as to 
some individuals. Depending on the seriousness of the offense, a crime might result in 
anything from a penalty to an extended prison sentence. Despite a recent decline in 
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crime, Malaysia's crime rate is still quite high when compared to other Southeast Asian 
nations. With high rates of crimes reported in major cities, crime is still a concern in 
Malaysia (Mulok et al., 2018). There is a lack of interactive data visualization available 
for users to track crimes rate and predict crime trends. Additionally, only a few features 
in the Malaysian dashboard crime which make it less functional and only includes data 
up to 2021, which is not the most recent year (DOSM, 2023).  

Action must be taken to prevent crime and raise citizen understanding of the prob-
lems with crime in the country. The objectives that will be accomplished by this re-
search is firstly to identify the data requirement for visualizing crime rates trends on the 
Crackdown. The second objective is to design a visualization dashboard for Crackdown 
and lastly to develop a visualization dashboard for Crackdown. In this research, dash-
board of crime in Malaysia will be develop in order to display crime statistics and pat-
terns in Malaysia. Additionally, the dashboard makes use to predict crime over the next 
few years. The public and many users can use this dashboard to monitor trends in crime. 
Using this dashboard, citizens may raise awareness and take early precautions based on 
dashboard predictions as well as be pre-pared for any criminal activity.  

2 Literature Review 

2.1 Big Data and Characteristics 
 

Big data is a large and complex data sets collected from a variety of sources, such as 
social media and other digital technologies. Big Data has been developing in recent 
years, which has encouraged the development of brand-new, highly advanced tech-
niques for gathering, storing, and analysing massive data sets (Xu, 2021). There are 5 
characteristics of big data which are volume, variety, veracity, value and velocity. Vol-
ume describes the huge amount of data that to create, store, and process. Variety de-
scribes the various sorts of data that are produced, such as unstructured data, semi-
structured data, and structured data (Dhar & Liu, 2018).  

The term velocity describes the rate at which data is collected and must be processed 
in real-time to satisfy the needs of various applications and business processes. For 
businesses that rely on big data for decision-making and must verify that the data they 
utilise is correct and reliable, veracity is crucial. Factors including measurement error, 
missing data, and inaccurate data entry can affect the quality of data, and these problems 
might jeopardize the reliability of the outcomes of big data analysis (Wang, 2018). 
Value is the insights, information, and business value that may be obtained from the 
data if it is handled, processed, and evaluated correctly. 

 
2.3 Data Visualisation 
 
 Data visualisation is significant for data analysis, which lets users to understand data 
relationships and make appropriate decisions (Wang et al., 2018). Dashboards system 
provide a creative and interesting way to learn new things, and their design is the most 
important factor since, without it, the data visualisation would be unable to fulfil its 
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objectives of quickly conveying messages, which will limit the knowledge that can be 
learned. The dashboard can use a variety of data visualisation techniques, including pie 
charts, bar graphs, and tree maps, which can then be used to track and monitor using 
visual representations. The purpose of the visualisation techniques is to make patterns, 
connections, and trends in data visible that might not be instantly seen from looking at 
original data.  

A bar chart is a technique of data visualization in which data is displayed as a se-
quence of bars, each bar representing a point for a specific or group. Each bar's height 
refers to the number of the category or group it is meant to represent. The next technique 
is a pie chart, which shows data as a circular graphic with sections within it. The size 
of each slice is dependent on the value of each slice's respective category or group, 
which is represented by each slice. Pie charts are frequently used to show categorizable 
data and to illustrate the percentage of each category compared to the total (Wang et 
al., 2018). Pie charts can be used to present large and complicated data sets in big data 
visualization in a clear and understandable decision way. 
 
2.4 Crime 
 

A person may face criminal penalties for engaging in an illegal act or behaviour, 
which is referred to as a crime. It's an act that harms certain people as well as a com-
munity, society, or the state. The punishment for a crime might range from a fine to a 
lengthy prison term, depending on how serious the offence was. A person may commit 
a crime for a variety of reasons without thinking about the penalties. In Malaysia, Vio-
lence-related and property crimes are the two main categories of crime (Dass, 2019).  

 
Table 1: Selected World Crime Index, 2018 

 
Note. Adapted from Multi-Factor Crime in Malaysia, 1980–2013: Bounds Testing of 
Level Relationships and Granger Non-Causality Analysis, by Mulok, D., Kogid, M., 
Asid, R., & Lily, J, 2018. Copyright 2018 by Numbeo. 
 

In 2018, Malaysia was noted as having one of the highest crime indices worldwide 
with an index score of 63.05, it was rated 15th and had one of the lowest security in-
dexes in the world, 36.95 (Mulok et al., 2018). Comparing Malaysia to other nations, 
which were comparatively safer and had lower crime indices, it was found that Malay-
sia had the third highest crime and least secure index at the Asian level. In addition, 
Malaysia, which is considered the least secure country in Southeast Asia compared to 
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other ASEAN nations, placed top on the list of the region's worst crime indices at the 
regional level (Mulok et al., 2018). 
 
2.5 Factors of Crime 
 

The incidence of crime in Malaysia is driven by a variety of factors. Among the 
critical ones are unemployment and education opportunities. In Malaysia as well as 
other nations, unemployment may contribute to the prevalence of crime (Anser et al., 
2020). People who can't find a job may suffer financially and feel like they can't make 
a decent living, which can result in feelings of hopelessness. Some people may commit 
crimes because of these emotions.  

Education plays an important role in one's individual and community development. 
People with a lack of education may struggle to solve problems and make decisions, 
which puts them at risk of criminal temptation and unhealthy peer pressure. Individuals 
who do not have access to a good education may have fewer opportunities and are 
therefore more likely to commit criminal conduct (Zakaria et al., 2022). People may be 
more likely to commit crimes without fully understanding the potential consequences 
if they lack a proper education. 

3 Prototype Design and Framework 

The agile and OSEMN methodology combination displayed in Figure 1 was applied 
where the data analysis and visualization tools were used. 
 

In the figure below, the methodology is illustrated for each phase. For OSEMN 
methodology, the data science life cycle is shown in a clear and simple manner (Hotz, 
2023). The phases that are being presented follow a logical order that is representative 
of the overall life cycle of data science. OSEMN creates a taxonomy to help clarify how 
data science research progresses, which leads to a shared understanding. However, for 
the most of research in the actual world, OSEMN is insufficient as a framework. It lacks 
a lot of key details needed to carry out research. Another framework was added to the 
phase described in the above diagram to show the details of the research (Li et al., 
2021). Combining OSEMN with an Agile framework is an additional detail built on top 
of the base framework. The Agile approach works because it can handle Big Data An-
alytics needs including the requirement for fast analytics that can be used to design and 
develop processes, and visualization that is combined with the need for insight collec-
tion. 

 Besides, Agile methodology combines sequential and iterative methodologies. It is 
iterative because it intends to build on the results of one iteration in subsequent itera-
tions. An iterative process allows us to identify problems and respond to them very 
quickly. Because the work is given at varying stages during the research, it is sequential. 
Agile enables quickly resolving pressing problems, which saves both money and time. 
Next, users participate more actively and valuable input at every stage of the process. 
The agile methodology represents the dashboard system phase while the data pipeline 
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production is represented by the OSEMN methodology to create complementary data 
science research. Table 2 below describes the phases involved in this research. 

 
Figure 1 Shows Agile combined with OSEMN Model Methodology 

Source: Census.gov 
 

Table 2: Description of Methodology Phases 
Agile OSEMN Description 

Plan  Obtain Data 
 (Identification of 
data requirement) 

Collecting the crime-related dataset from the source, 
Royal Police Malaysia (RMP), and identifying data 
requirement 

Scrub Data  
(Data Cleaning) 

Clean raw data by modifying and deleting data that 
is inaccurate, duplicated, or incomplete inside a da-
taset.  

Design Explore  
(Storyboard  
Design) 

To better comprehend the data and its story, the da-
taset was explored the data using various techniques 
such as looking at the initial few rows and identify-
ing similar columns. The storyboard also is built to 
show the usage of the CrackDown system. 

Build Model (Prototype 
of Data Visualiza-
tion) 

The cleaned dataset is used as model data to develop 
the CrackDown dashboard using Tableau. 

Test Interpret The Crackdown dashboard system is tested using 
Google form feedback. 

Review  CrackDown is reviewed based on user testing to be 
improved 

 
3.1 Identification of data requirement 
 

The complexity of the research was taken into account while developing the Crack-
down dashboard. Notebook Jupyter is used for the research's level of complexity by 
using Phyton. Volume is one of the 5Vs qualities that make up big data, as was previ-
ously discussed. Naturally, the size of the raw data itself will come up first if big data 
is listed or usually mentioned. The Royal Malaysian Police (RMP) provided the raw 
datasets for this research. The datasets are in CSV format and span a 6-year period from 
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2017 to 2022. Additionally, the research's focus is on the Malaysia region, where each 
case's number is stated in terms of the state and kind of crime. Several steps must be 
completed in this area to guarantee the consistency of the data. States, crime types, the 
category of violent or property crimes, and the year are the attributes in the datasets. 
All 14 states in Malaysia are included in each dataset for each year's crime. The states 
include Selangor, Johor, Kedah, Kelantan, Melaka, Pahang, Kuala Lumpur, Pahang, 
Negeri Sembilan, Perak, Perlis, Sabah, Sarawak, and Terengganu. 
 
3.2 CrackDown Dashboard Data Design 
 

The ETL process is used in this research which can ensure the accuracy, complete-
ness, and consistency of the data as well as prevent errors and duplication in the process 
(Wang et al. 2022). The process consists of extract, transform, and load (ETL) in which 
the data extraction process involves the the collection of data that was obtained from 
the Royal Police Malaysia (RMP) and preparation for big data transformation. It is re-
trieved in raw forms in an Excel file. The file goes through local storage and the selec-
tion of different data is done according to certain criteria to find the most suitable data 
related to the research and then transfers the data to the file.   

Then, the transformed data for the transformation process occurs in the big data plat-
form and tools stage. This process includes cleansing, correction, data integrity, and 
formatting the extracted datasets in the previous process. These processes are important 
to ensure a high quality and standardized data as well as easier for the data management. 
Lastly the data in the analytical data store which the data will be loaded into the data-
base. The research has flexibility criteria which is important for the ETL process. It 
should be able to adapt to requirements and make it simple to include new data sources. 
However, the process in this research will be flexible but systematic according to the 
best and most suitable circumstances. 

 
3.3 Data Cleaning 
 

This section covers a certain critical part of the ETL process which is the data trans-
formation stage using Jupyter Notebook. There are also storyboard diagrams that serve 
as the foundation for the dashboard's development. The diagrams serve as the basis for 
designing each and every system flow. Tableau is used to develop the interface and 
implement the features. 

Based on the figure below, the list of column names that are common to all data 
frames can be identified by using a set.intersection() function. For merging several data 
frames, identifying the common columns is crucial because it indicates compatible data 
that can be joined based on those similar columns. This can ensure that the merge pro-
cedure is carried out appropriately and consistently. The function (len(common_col-
umns) > 0) prints the common column names when identical columns are recognized, 
showing that the datasets can be combined using these columns.  
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Figure 2 Finding Common Column 

 
The following stage involves vertically combining many dataframes to create a merged 
dataframe (merged_df) by using pd.concat() function with the axis=0 argument. Reset-
ting the index of the combined dataframe after concatenation with reset_in-
dex(drop=True) ensures a new continuous index. The index col-umn is excluded from 
the saved file by specifying index=False. The data-frames can be combined vertically 
using this code, resulting in a dataset that is in one simple form.  
 

 
 

Figure 3 Merge Data Frames 
 
The steps to rename columns for the data frame 'merged_df' using the rename() method 
are shown in the figure above. First, the column 'TAHUN' is changed to 'YEAR' using 
the syntax 'TAHUN': 'YEAR'. Then, using 'JENIS JENAYAH': 'TYPE', the column 
'JENIS JENAYAH' is renamed to 'TYPE'. The Data Frame merged_df is modified in 
place when the inplace=True argument is used to ensure that the rename is carried out. 
In order to verify the updated column names, print(merged_df.columns.values) is used 
to display the column names of the data frame. This step is done to ensure that all the 
datasets used have consistency and uniformity which is the English version.  
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Figure 4 Rename Column Name 

 
The figure below shows the installation and use of the GoogleTrans library for text 
translation. Firstly, the library using pip is installed and the 4.0.0-rc1 version specifica-
tion. The code imports the Translator class from googletrans once the library has been 
installed. Text translation between languages is possible with the Translator class. It is 
used in this code to translate words from Malay to English. The language translation 
process uses the Translator class from the googletrans package which provides multi-
lingual text processing and analysis in Python programs.  
 

 
Figure 5 Translate Malay Data to English 

 
In this step, all 14 columns of the states will be transformed into a single column name 
‘STATE’. The purpose of this process is to enable the recognization of the state as an 
attribute and make it easier when performing the visualization of the data step by using 
Tableau as the tool. The dataframe merged_df is broken down in the figure above to 
convert the states into a single column. The id_vars parameter of the melt() function is 
set to ['YEAR', 'TYPE'], meaning that the 'YEAR' and 'TYPE' columns should continue 
to be used as identifier variables. One column labeled "STATE" is created by reshaping 
the remaining columns, which represent the states. A new column called "CASES" con-
tains the values of these melted columns.  
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Figure 6 Change Structure of Data Frame 

 
Lastly, categorize_crime classifies crime types based on specified lists of violent crimes 
and property crimes shown above. The function accepts a crime type as input and de-
termines whether it fits any of the crime types in the lists of property crimes or crimes 
involving violence. It returns the category "VIOLENCE" if it matches a crime involv-
ing violence and "PROPERTY" if it matches a property crime. It returns 'Other' if none 
of the predefined categories apply. The function is then applied to the data frame trans-
formed_df's 'TYPE' column using the apply() method, resulting in the creation of a new 
column called 'CATEGORY'.  

 
 

Figure 7 Categorize Crimes 
 
3.4 Storyboard Design 

 
The storyboard helps in explaining the purpose of the Crackdown system and the 

importance of researching country crime trends. In addition, it demonstrates how users 
can examine the system to become more aware of criminality. Finally, it demonstrates 
how users may access and interact with various capabilities. 
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Figure 8 Storyboard 

 
 3.4 Prototype of Data Visualisation 
 

     
Figure 9 Main Dashboard 
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 The description of the information and the functions of the main dashboard is de-
scribed in the table 3 below: 
 

Table 3: Main Dashboard Description 
Function Description 
Filters - In the Main dashboard page, there are 5 filters that can be 

manipulated by the user.  
- For the map crime visualization, the filters can be manipu-

lated based on the state, year, types of crime, and category 
while the graph is by type of crimes 

Navigation 
Button 

This button is used to ensure the users know the current page and nav-
igate easily between pages 

Charts Types of Crime: 
- The graphs show different kind of case numbers based on the 

types of crime and it is represented by a different colour for 
each crime type 

Category of Crime  
- This pie chart shows the average number of crimes for the 

two categories of crime and year and is represented by a dif-
ferent color for each year 
 

Top 5 Crimes: 
- The graph shows the highest 5 ranking types of crimes in Ma-

laysia for the year 2017 to 2022 as it is very important for 
users to acknowledge. 

- The graph shows the total number of cases and each crime 
type is represented by a different colour. 

- The graph shows the highest 5 ranking types of crimes in Ma-
laysia for the year 2017 to 2022 as it is very important for 
users to acknowledge. 

- According to the findings, the most common crimes are mo-
torcycle theft (117,317 cases) followed by stealing (107,569 
cases), home breaking (84,416 cases), car theft (33,431 
cases), and unarmed bandits (28,485 cases). 

Crime Map 
- The crime map shows the number of crimes, year, state and 

category which in a map visualisation 
- All the 14 states in Malaysia include Selangor, Johor, Kedah, 

Kelantan, Melaka, Pahang, Kuala Lumpur, Pahang, Negeri 
Sembilan, Perak, Perlis, Sabah, Sarawak, and Terengganu. 

- The top 5 most common states with crimes were Selangor 
(114,332 cases), Kuala Lumpur (57,337 cases), Johor 
(48,503 cases), Sarawak (32,528 cases), and Kedah (31,431 
cases) 

- The number of crimes can be clearly seen for people who 
prefer to analyze based on the map 
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4 Conclusion 

The CrackDown dashboard, which uses data visualization, can inform Malaysian 
citizens about the country's crime statistics and encourage them to be aware of staying 
safe from criminal activity. It is because this research focuses on crime for each state, 
allowing citizens to track how crime is doing at the state level in their area. In the re-
search methodology section, this paper only covers the plan to build phase in detail. 
Finding the data needed for the dashboard development is one of the goals of this re-
search to make sure it is successful. By contacting the Royal Police Malaysia (RMP) 
and obtaining the necessary information, the objective is accomplished. Due to the sen-
sitivity of crime data, this research uses historical crime data from the Royal Police 
Malaysia (RMP) where the cases for the consent of persons involved cannot be ac-
quired. However, the dataset usage corresponded with all relevant legal and ethical 
standards. Users need to be aware of the possibility of bias based on unforeseen inci-
dents, such as the underreporting of some crimes and the over-policing of specific dis-
tricts. A review of the literature was conducted with the goal of developing the dash-
board by locating articles or other publications. For the dashboard's interface, the ac-
quired articles are examined to develop some designs for the dashboard during the de-
signing step. Finally, the dashboard's development, it is made as a guide for developing 
the dashboard based on the prototype and design elements created for the previous goal. 
Based on the findings, the most commonly occurring crimes from 2017 to 2022 are 
motorcycle theft, stealing, home breaking, car theft, and unarmed bandits. Whereas, 
Selangor, Kuala Lumpur, Johor, Sarawak, and Kedah were the top five most common 
states with crimes in Malaysia. Following that, CrackDown may enlighten Malaysian 
citizens about the country's crime statistics and urge them to be aware of how to keep 
safe from criminals. 
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