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Abstract 

Singapore takes pride in its world-renowned public transport system, which is           

appraised by many to be efficient and reliable. However, it is not without its flaws.               

Numerous bus services have poor dispatch frequencies, leading to longer waiting times            

and overcrowded buses. This project hence aims to use open-source data to obtain             

information on the demand for various services, then compare the passenger volume and             

supply through data manipulation to optimise these frequencies. Through the creation of            

a base case, the required adjustments for each bus service can be found.  
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1 Introduction 

1.1 Introduction 

Singapore’s public transport system is one of the world’s best examples of the             

integration of multiple modes of transport. The world-renowned system is frequently           

praised to be efficient and capable of handling Singapore’s public transportation needs. It             

allows for pleasant commuting experiences when travelling from place to place.           

However, anyone who has taken public buses on a regular basis would know that many               

flaws still exist in the system. From long waiting times to packed buses, commuters              

experience many troubles when it comes to taking public buses. If the frequency of bus               

routes are adjusted such that resources are being used most efficiently, then the             

well-being of commuters will be greatly improved. 

 

Hence, the premise behind this project: to find the bus routes with the largest              

issues through statistical analysis and recommend changes to optimise dispatch          

frequency. Said results would be separated based on time of day, i.e peak and off-peak               

hours for a more comprehensive analysis of the data at hand. 
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1.2 Research Questions 

The main aims of the research are as follows: 

1. Create a heatmap of demand of bus services by bus stop 

2. Identify bus routes terminating at Tampines Interchange with the largest          

issues and suggest changes to optimise dispatch frequency 

3. Expand the optimisation to an island-wide scale 

1.3 Methodology 

The following is a brief description of the steps taken during the research. Firstly,              

various techniques were used to obtain data on bus services and traffic conditions, such              

as web scraping of relevant transport websites and readily available Application           

Programming Interfaces (APIs). Data sources such as LTA Datamall and TransitLink SG            

played a significant role in providing information for the research. This was done over a               

period of time for pattern identifying and more reliable inferences. Such data included             

bus routes and locations, bus service frequency of dispatch, consumer density based on             

destinations and travel time from various locations by bus. 
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After obtaining the coordinates of each bus stop, they were plotted as data points              

on a map of Singapore which displays their location. Thereafter, the passenger tap in and               

tap out volume for each bus stop were totaled separately to find the average. By               

incorporating the information into the data points, two heat maps of tap in and tap out                

volume were made respectively, allowing for quick identification of bus stops that            

require the greatest attention. 

 

Finally, the frequency of bus dispatches is converted into the form of number of              

dispatches per hour. The total passenger volume for each bus service is calculated             

through R data manipulation, and is compared with the number of dispatches to find a               

ratio that would serve as a weighing factor for optimisation. A baseline case is then               

created from the data available, allowing for comparison with the various ratios.            

Adjustments to dispatch frequency and the new frequency timings can then be obtained             

through further manipulation, which are the key results of the current research. 
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2 Results 

2.1 Research Question 1 

The first research question was to plot a heat map of consumer density based on               

peak and off peak tap-in/tap-out values. The Land Transport Authority’s (LTA) DataMall            

lists consumer density for all bus stops, with the data sorted by day type and time of day.                  

Fig. 1.1 is a bar graph which indicates the total number of people who got on or off a bus                    

at the bus stops with codes between 2171-3129 in May 2019.  
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Figure 1.1: Data Sample of Graph provided by LTA DataMall of Total Consumer 

Density of Bus Stops 2171-3129 as of May 2019 

 

We collected data monthly from January to May for the tap-in and tap-out             

volumes, with the collected data arranged in CSV files in the following table format.              

Table 1.1 shows a sample of the data. The data was sorted by tap-in volume, with the                 

sample showing the 6 highest datasets. 

 

Table 1.1: Data Sample of Passenger Volume by Time of Day 

YEAR_MO
NTH 

DAY_TYP
E 

TIME_PER
_HOUR 

PT_TYPE PT_CODE TOTAL_TA
P_IN_VOL
UME 

2019-05 WEEKDAY 18 BUS 22009 167745 

2019-05 WEEKDAY 18 BUS 46009 151522 

2019-05 WEEKDAY 19 BUS 22009 131659 

2019-05 WEEKDAY 7 BUS 22009 124299 

2019-05 WEEKDAY 17 BUS 22009 118740 

2019-05 WEEKDAY 19 BUS 46009 115227 

 

Bus intervals for certain time periods were obtained in a different manner. The             

required data was web scraped from the TransitLink website, with the data compiled into              

one CSV file arranged by bus service. The morning peak hours are defined as              


