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Overview 

- Sponsor introduction 

Li Ka Shing Library (LKSLIB) is the first library of Singapore Management University, 

officially opened on 24 February 2006. The Library is named after Hong Kong 

businessman Dr. Li Ka-shing, and the Li Ka Shing Foundation donated and endowment 

to the library for collections. The main objective of the library is to offer an interactive 

study and research space for SMU community. 

LKSLIB includes four floors that comprise about 8,800 square meters with 1,800 seats. 

Inside the library, there are a variety of spaces including open spaces for individual and 

collaborative use, learning commons which opens 24/7, quiet areas that for individuals to 

focus on their work, project rooms with LCD panels, investment studio, postgraduate 

lounges etc.  As a modern library, it is also well equipped with high-speed wireless 

network, color printers, scanners, public computers with professional financial software 

available, up-to-date newspapers and magazines, collections of lifestyle videos and 

games, and this is also the reason why LKSLIB is so attractive for SMU community.  

- Project introduction 

In our project, our focus is on analyzing the library entry information from the card 

reader logs. The card readers are located at the entrance of the library, both located at the 

main entrance of LKSLIB and at the linkbridge side entrance, and students need to tap 

their card whenever they enter the library. This provides us with the entry information, 

which includes timestamp and basic information about the student. To better understand 

the library usage, the library management team is interested to know whether we could 

find a pattern about the usage of library for a particular user group (e.g. Information 

Systems undergraduate, Year 2), and if any business insights could be drawn from the 

data.  Another part of the analysis is about group detection, meaning that several people 

always tend to appear together in the library, to see how could library provide better 

study environment for group users. New topics such as hogging rate analysis (together 

with the occupancy data of the library) may also be considered.  
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Motivation 

The management team of LKSLIB is striving for better customer experience, especially 

the physical study environment in LKSLIB. To get more information from the library 

user, they have collected information from social media platforms, user surveys 

feedbacks, etc. However, unlike the information about online search request, it was hard 

for them to collect statistics about the physical usage of the library, especially the usage 

of a specific user group.  

LKSLIB utilizes card reader to control the entrance of the library, and when student 

approaches the entrance and taps in, a log will automatically be generated with the 

student information and the timestamp. Recently, the library management teams decide to 

look into this dataset to have a better understanding about the physical usage of the 

library. Combined the card reader log with the student database, they could get the 

entrance information about each single library user, but this is not enough. With the help 

of data analytics technology, the management team is looking for more detailed insight 

about the students’ usage of the physical library.  

Objectives      

The aim of our project is to help the library management team to have a deeper 

understanding about the student usage of the physical library with the help of the card 

reader data, and to support their decision making process of the improvement in user 

experience with data analytics technologies.  

The objectives of our project consist the following: 

- To summarize the library entrance information of a specific user group 

- To detect the group of users who usually stick together 

- To analyze the hogging situation in the library  

- To build a tool for library management team to visualize the data collected 

interactively   
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Literature Research 

1. Georgia State University (GSU) Library has required students to swipe their 

campus ID card to enter since 2002 for security control, and the data generated 

through card swiping could be collected 1.  Since January 2009, a new analytics 

system by Advanced Campus Services (ACS) has been implemented to make use 

of data generated by the system in order to help the library to provide better service. 

This system can generate reports on the total number of swipes and the number of 

swipes for unique visitors. Therefore, the user will be able to see how many unique 

students of certain admission year have visited the library during certain time 

period. Our group think we can apply the same logic into our project as well by 

analyzing the percentage of each type of students and how many times does each 

student enter the library with various breakdowns. Another point that GSU team 

analyzed is the address of the student (stay in the dorm or not). If we could get 

related information and further look into this aspect, we can draw insights about 

the relationship between the living area and the frequency the student comes to the 

library, and figure out whether students living nearer to school are tend to visit 

library more often. 

 

2. There is a group of students from Loughborough University publishing a 

visualizing model to understand the usage of Pilkington Library. Their main focus 

is on categories of people who enter the library and departmental use of the 

building. The final presentation inspired us to include a dynamic dashboard in our 

final product which allows the management team to look at the breakdown by 

defining a certain time period.
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(source:https://dspace.lboro.ac.uk/dspace-jspui/bitstream/2134/15522/3/visualising-access-final.pdf) 

 

3. We also found a space utilization study of Princeton Theological Seminary Library 
2. Besides the gate counts, the research team also collected data like room 

reservation information, observational data and other qualitative data through 

surveys. This gives them advantages to have a broader view about the space 

utilization analysis. Although the paper does not give detailed analysis except key 

findings, it will be a good move forward direction of our study if library could 

cooperate with other departments to get related data all together in the future. 

 

https://dspace.lboro.ac.uk/dspace-jspui/bitstream/2134/15522/3/visualising-access-final.pdf
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Data  

The dataset is provided by library analytics and research team in csv format. As they are 

still in progress of matching the card entry logs with student school information, the data 

comes monthly by monthly. We will concatenate all the tables and study on one-year data 

of 2016. 

The original dataset includes: 

- Date: the date of the entry in format of d/m/y 

- Time: the time of the entry in format of hh:mm:ss 

- Device Name: gantry number (LKSLIB\L1A\L2\FB1(IN)\CR 12/14/16/18) 

- Email: the hashed email address of the entered student 

- User Group: which group the student is in (undergraduate/master/phd) 

- Statistical Category 1: the school of the student 

(LKCSB/SOA/SOE/SIS/SOL/SOSS) 

- Statistical Category 2: the major of the student 

- Statistical Category 3: the admission year of the student 

- Statistical Category 4: the graduation year of the student. If the student has not 

graduated yet, this field will be shown as 0. 

 

Scope of Work 

Our scope of work includes analyses the business problems and define the issues. In 

order to compile the necessary data, we need to prepare the data for exploratory analysis 

after collecting the data. Missing values, multiple entry for some users and outliers have 

been found in the record. Some column format need to be set up and renamed before we 

start to perform the analysis.  

We will constantly ask feedbacks from the sponsors and our supervisors to clear doubts 

and make further improvement on our projects. We will deliver a web application to 

allow the users to explore through the entry data in an interactive and visualized way. 
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Data Preparation 

a. Variable transformation 

Firstly, we will need to rename some columns and values. Also, as LKSLIB has different 

operation hours for weekday and weekends, it will be useful for us to include one more 

column to indicate the day of week. The revised columns will be: Date, Time, DoW, 

Gantry No., Email, User Group, School, Major, Admission Year, Graduation Year. The 

four different gantries will be mapped to A, B, C, D accordingly. 

For the timestamp, it is not really meaningful to study until second level, so we decide to 

bin it. Currently our target is to bin to hourly because we are based on one-year data. 

Smaller bin basket may be considered if there is need to study the trend for a shorter 

period.  

b. Multi entry data 

Through observation we found that sometimes the same person has two records together, 

indicating that he entered library twice within a very short time frame, which is not 

practical. 



 

8   

  

After discussing with our sponsor, we think this is caused by occasionally double tapping 

when someone tried to enter library. Therefore, we set a basic rule to clean up these multi 

entry data by removing the second entry if same email address appears twice within 10 

seconds. This time frame is subjected to changes if we find any other reasons that will 

also cause the multi entry issue in the future.  

c. Missing value 

Some master students did not register their major on library system, which gives us 0s 

under Major column. Most of these students are from SIS, and few from LKCSB. As 

major is not possible to manipulate, we will discard these records at this moment. 

d. Outlier 

We also found one outlier for now in our dataset. There is one entry occurred out of 

library operation hour at 07:25AM. This entry will be discarded from all analysis. 

 

Methodology 

With the data clean in hand, we will start off with an exploratory analysis into the 

behavior of library users and seek to understand the basic trend of library usage such as 

peak hour analysis and so on. This is mainly done by plotting the data points with 

different grouping combination using JMP and Tableau. 

Our main focus will be on Clustering Analysis. We attempt to cluster the users into 

different groups using their categories, to observe whether students from same school 

have the habit to visit library around certain time, or what characteristic does a group own 

if they share similar pattern of usage.  
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Following by that, we will also conduct Association Rule Analysis, to detect whether 

students visit library individually or more as groups. If association relationship does exist, 

we will try to analyze what is the average group size and when is the most preferred time 

for group visiting. This will help library team to better allocate seats and other resources. 

After above analysis, we may refine the user segments to have better differentiation 

between groups. From the results, we will generate recommendations and identify high 

usage students, as well as their preferences for LKSLIB. Lastly, if possible, we can 

extrapolate the data to forecast the demand of the library. 

- Technologies 
 Bootstrap, JMP, SAS, Tableau, Java, Sql, D3.js, JavaScript 

 

Deliverables 

Through our project, a web application will be brought over. This web application would 

be able to allow the users to filter the date (year, month, day), time, faculty, user group of 

the LKS LIB entry data in an interactive way and show more visualized and more 

understandable diagrams and charts. By analyzing the generated diagrams, users can have 

a general understanding about the characteristics and behaviors of the specific user 

groups entering the library. It also potentially provides the librarians with better 

perspectives on certain issues currently exist in the library like the seat hogging. 

Furthermore, it may help them make decision on seat allocation in library to better serve 

the students community from different faculty in the future. 
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- Possible visualization: 

Calendar view: providing the yearly view of the historical occupation rate

 

Bar Chart: visualizing the library entry data by different breakdowns 

Social Network Diagram: showing the group detection results 

Stakeholders 

The primary stakeholders of this project are:   

- Project Supervisor: Prof Kam Tin Seong, Associate Professor of Information 

Systems; Senior Advisor, SIS (Programme in Analytics)   

- Sponsor:  

- Nursyeha Binte Yahaya, Learning and Information Services, Librarian 

- Aaron Tay, Manager, Library Analytics & Research Librarian Accountancy 



 

Work Plan 

 



 

Limitations and Future Work 

Users may not be able to further explore the entry data by filtering more variables 

of the students (age, gender) due to the limited information of the user groups on 

the provided data. The work on joining of the library entry data and student profile 

database is still in progress so further development on implementing more 

functions to have better view on the student profiles can be looked into. 
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