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ABSTRACT 

 

Census is a process of collecting data, compile and analysis them for publishing 

demographic, economic and social data at a specified time of a country. Census for a 

country has various types. Population census is one of them. In Bangladesh population 

census is run in every ten years. But in ten years population increases in a large number. 

Along with population various social and financial marker also fluctuates. These markers 

are very important for a country to take various important decisions. As the current 

census is a manual black and white process. It is a time consuming process. 

 

The objective of our work is to digitize the process, which will be less time consuming 

and also reduce the expenses for the process to be completed. So that government can run 

the census in a short interval of two to three years. These will keep the data markers up to 

date. Both the government and non-government organization will be benefited by raw 

data for medical, social or other types of analysis. 
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 1 

CHAPTER 1 

INTRODUCTION 

 

1.1 Introduction  

To know about the social, financial and health condition of the population of a country 

census is a must. Census is the only process by which data is gathered properly by 

surveying all over the country under the surveillance of the government. Then the data 

are processed and analyzed to end up with some important marker.  

 

These data markers are very useful to the people who work with data analysis or statistics 

to provide various information about the population, progress, earning person, rate of 

birth and death, average life expectancy and health condition analysis. In Bangladesh 

population census is run in every ten years [1]. Where UN recommends a census 

enumeration at least once every ten years, and once every 5 for even better data, rather 

than simply relying on estimates and projections alone [2]. According to the condition of 

the country these markers may fluctuate randomly. 

 

After every ten years period, we only get the data of fluctuations average for ten years. 

There may be some impacts of any uncertain incidents in a specific year between the ten 

year periods for which markers may changes rapidly. Our goal is to be more accurate and 

store data of every single year by digitizing the population census using new technology 

and make the work easier for the both official and field workers.  
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1.2 Motivation 

Our motivation is to use modern technologies to digitize census process. This will make 

the process faster and easier. Using modern technologies we can achieve higher accuracy. 

It will reduce the cost and the time of the full process and data will be stored in a central 

database. So that related workers do not have to gather data and then store in a central 

system. 

1.3 Rationale of the Study 

The population census is run by a group of field workers under surveillance of 

government. They go door to door to collect information about every family. This is the 

actual process which is run al almost every countries in the world. In the world of 

digitization this process is still in a black and white process. Less use of technology has 

made the process slow and very complex. From the official worker to the field workers 

both has to be very careful to their work, otherwise the whole process has to be 

performed again. The paper works are hard to manage and they have to carry forms for 

each family they have to visit on a working day. 

1.4 Research Question 

We believed that digitizing the census process then it will be less time consuming, cost 

effective, more efficient and less work force will be needed. To achieve our goal we fixed 

some research questions. Our research questions were the followings: 

1. How a digital system can reduce the time of census system? 

2. How it can improve the process efficiency and open the scope of data availability? 
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1.5 Expected Output 

At the end of the study we expected to have a result of a system that ensures a cost 

effective, high data accuracy and use of fewer workforces. 

 

1.6 Report Layout 

Our objective is to develop a prototype for a digital system and show the analysis result 

difference of regular paper based system and online digital system. The report is designed 

in a way that in the next chapter we will know about the background studies and some 

related works about the system we are proposing here. Then we will discuss about the 

research methodology of our work and after that the chapter will contain the experimental 

analysis of our system with regular census system.  
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CHAPTER 2 

BACKGROUND STUDY 

 

2.1 Introduction 

In this chapter we will discuss about the background of our study. Some related literature 

along with the scope of problems will be discussed. There will be some challenges in this 

system. We will discuss how to minimize the unexpected problems and overcome the 

challenges. 

 

2.2 Background Study 

In every country population census is done by the government. Generally national 

statistical office runs by the government, manage the whole census process. This is a very 

time consuming process where all the works are started from a central office. The 

information collection forms, area selection forms, flied worker and their managerial 

information forms are printed and then the related papers, documents of information and 

instructions for the team managements and also the field workers are sent to the regional 

sub offices. If there is any fault in the forms or documents, they have to go through the 

same process again. 

 

These forms and document then distributed among the small teams so that they can start 

their survey. They have to go door to door carrying forms for each family. After 

information collection they have to return the survey form to their regional offices. After 

collection of data if any unwanted incidents occur such as they forms are lost or damaged 

they have to survey again using new forms. 

 

After collection of data of an area the papers are returned to the main office for the next 

step. In this step gathered data are processed and analyzed for further use and 
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publications. In the main office the data is stored often in computer document formats. To 

analyze them for a particular research is quiet hard. 

 

 

 

Fig: 2.1 Paper Based Census System 

 

From this study two main issues are found. Paper based census process is slow and less 

quantity of gathered information. The result of the average of five or ten years can be 

found here. But big micro data are still inaccessible as they are paper based. There is also 

two circle of error. If these are reduced from the process, any correction or data damage 

can be overcome along with time. The process has bidirectional document transportation 

phases. In some cases multiple times of transportation phase, if there is any error from the 

central office. 

 

Full data has to reach to the end point for the calculation to be stared. Process delay of 

any regional office will cause a delay to the whole census process. As the total process is 

a manual process data calculation may have some human error. Though it is a huge 

number, so these errors are negligible. 
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Census Digitization has been accepted in many countries of the world. In the year of 

2010 Brazil conduct a digital census [3]. In 2017 Swaziland successfully undertakes first 

digital census [4]. 

2.3 Scope of the Problem 

The forms used in the census can gather less information. A full functioning webpage can 

replace the use of paper. Then transportation of the documents and the papers to the 

regional offices is not required here. Using simple tablet computer field workers can 

collect the data. In that case expenses may be raised. But it is reusable for multiple times. 

If any error occurs the whole nation paper need not to be changed. Here expenses reduce. 

Data is stored in central database. So, after data collection these data does not need to be 

sent to the central office for compute and analyze. Complex computer software can 

continuously process data. In that case everyday data collection progress can be 

monitored. 

2.4 Challenges 

It is a new concept and total digital system so that first challenge will be the setup of the 

whole system according to the present system. There will be hierarchy of administrative 

system which will have to maintain to get better result. The use of new devices may 

create some problems initially. Proper training will overcome the challenges. 
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CHAPTER 3 

RESEARCH METHODOLOGY 

 

3.1 Introduction 

In this chapter we will discuss about our research instrument, data collection procedure, 

statistical analysis of paper based and digital system. At the end of the chapter we will 

discuss about the whole system implementation and training.  

 

3.2 Development of Prototype 

We have developed a prototype for the experiment. The prototype was based on the form 

and the information of data collection, gathered from the bureau of statistics website and 

officials. The process the follows to perform a census system was used as the knowledge 

base for the prototype design. 

Digitization of census system will work over the internet so we chose web application to 

build the prototype. The prototype user interface was designed in HTML using Bootstrap 

a CSS framework. MySQL was used for data storage. We have used PHP as the backend 

language to store and fetch data in the web application. 

The prototype was divided in to two parts. First one is to build the team for the field 

workers. That is why we have to create a central administration who performs the 

creation of regional administration, team leader for the field work force and the members 

for the team leaders.  

The second part was developed for gathering data. Data was gathered in two parts. 

According to the form of the statistics bureau the form has been formatted into two 

section. One gets the information about the house and another section gets the 

information about the person lives in the house. 

 



 

 

© Daffodil International University 8 

 

 

Fig: 3.1 Proposed Digital Census System 

 
 

 

Fig 3.2: Allocated Menu 



 

 

© Daffodil International University 9 

 

Fig 3.3: Permission Allocation 

 

Fig 3.4: Team Allocation 
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Fig 3.5: Housing Census Data 

 

 

Fig 3.6: Population Census Data 
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3.3 Data Collection and Process 

We have collected data in two steps. First regular paper based system and second is our 

proposed digital system. To gather data we have work with two volunteers and data will 

be taken from ten families consists of different family members.  

 

Two volunteers have taken data from these families separately. First we are discussing 

the process for regular paper based system. 

 

For the first step, we have collected a form of population census and produced multiple 

copies. The volunteers have gone to the separate families with the data entry form. First 

volunteer collected data and second one has captured the time. 

    

Fig 3.7: Population Census Form 

In the second step, the volunteers have gone to the same ten families and gather the data 

using our developed prototypes. Like previous system one has gather data and another 

captured time. 
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3.4 Statistical Analysis 

Table 1: Collection of data using paper based system 

Family Family 

Member 

(m) 

Paper Form Time (t) 
In minutes 

New Information 

Family - 1 5 Volunteer - 1 12.35 No 

Family – 2 2 Volunteer – 2 6 No 

Family – 3 4 Volunteer - 1 9.56 No 

Family – 4 4 Volunteer – 2 10 No 

Family – 5 6 Volunteer – 2 20.34 No 

Family – 6 4 Volunteer – 1 9.27 Yes 

Family – 7 4 Volunteer – 1 9.35 Yes 

Family – 8 2 Volunteer - 1 6.5 No 

Family – 9 5 Volunteer – 2 11.07 Yes 

Family – 10 3 Volunteer - 2 8.5 No 

 

The above table represents the data of ten separate families consists of different members. 

We gathered data shuffling the volunteers to achieve a proper analysis by paper based 

method.  

 

Table 2: Collection of data using online prototype system 

Family Family 

Member 

(m) 

Digital Form Time (t) 
In minutes 

New Information 

Family - 1 5 Volunteer - 2 7 No 

Family – 2 2 Volunteer – 1 3.55 No 

Family – 3 4 Volunteer – 2 6 No 

Family – 4 4 Volunteer – 1 7 No 

Family – 5 6 Volunteer – 1 13.20 No 

Family – 6 4 Volunteer – 2 5.49 Yes 

Family – 7 4 Volunteer – 2 6.4 Yes 

Family – 8 2 Volunteer – 2 3.5 No 

Family – 9 5 Volunteer – 1 7 Yes 

Family – 10 3 Volunteer - 1 6 No 
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The above table represents the data of ten separate families consists of different members. 

We gathered data shuffling the volunteers to achieve a proper analysis by our developed 

prototypes.  

 

From the gathered data we can get the average value for both of the methods. To get the 

average of a data we can use ‘Arithmetic Mean’ as our statistical analysis method.  

To calculate the average time of paper based system, we denoted the arithmetic mean as 

AMps. Let the time for each family be t and number of total member of all the families 

be n, 

AMps =   (t1 + t2 + t3 + … … … + t10) / (n1 + n2 + n3 + … … … + n10)  

Putting the values from table one, we get the value of average mean of the time for our 

dataset of paper based system.  

AMps=(12.35+6+9.56+10+20.34+9.27+9.35+6.5+11.07+8.5)/(5+2+4+4+6+4+4+2+5+3)  

          = 102.94 / 39 

          = 2.6394 

To calculate the average time of prototype digital system, we denoted the arithmetic 

mean as AMds. Let the time for each family be t and number of total member of all the 

families be n, 

AMds =   (t1 + t2 + t3 + … … … + t10) / (n1 + n2 + n3 + … … … + n10)  

Putting the values from table one, we get the value of average mean of the time for our 

dataset of paper based system. 
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 AMds= (7+3.55+6+7+13.20+5.49+6.4+3.5+7+6)/(5+2+4+4+6+4+4+2+5+3)  

          = 65.14 / 39 

          = 1.6702 

AMps > AMds 

Here we can see that the average value of taking single person data in regular paper based 

system is AMps is 2.6394 minute(s). But the average time in digital system is AMds is 

1.6702 minute(s).  

So, statistically it is proved that digital system takes less time for data input. 
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CHAPTER 4 

 

EXPERIMENTAL RESULT AND DISCUSSION 

 

4.1 Introduction 

In this chapter we will discuss about our experiment result and will discuss about various 

pros and cons of our system. 

4.2 Experimental Result 

In the graph the X-axis represents the number of family members of the ten families. The 

Y-axis represents time in minutes to take the input of the data for the families. 

 

Fig 3.8: Graph of times to input data of families consisting of different members using 

paper based system 
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In the graph the X-axis represents the number of family members of the ten families. The 

Y-axis represents time in minutes to take the input of the data for the families. 

 

 

Fig 3.9: Graph of times to input data of families consisting of different members using 

our designed prototype 

 

Figure Fig 3.8 shows that the maximum time of taking data is more than twenty minutes 

where from the figure Fig 3.9 data input time is less than fourteen minutes. The two 

highest value of two graph has difference of almost six minutes. After merging the two 

graph we get a third graph Fig 3.10 represents the time difference of two system. Here 

the X-axis represents the number of family members of the ten families. The Y-axis 

represents time in minutes to take the input of the data for the families. 
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Fig 3.10: Graph of differences between data input time of regular paper based system and 

using our prototype of digital census system  

 

The third line graph is showing the regular system using the blue line and using our 

prototype is the violet line. It is clearly visible that the violet line goes under the blue one.  

 

4.3 Descriptive Analysis of Improve Efficiency 

From the two processes we gathered data and by analysis them we achieved that data 

gather is easier and more appropriate in the digital system. In our experiment we have 

added another feature of “New Information”. From the figure of the datasheet of paper 

based system we can visualize that if any new data comes in future, there is no space to 

allocate them. We faced a situation that in three families we were in in need of new 

information. In our digital system prototype it is a very easy process to add new 

information field. As the time for input data is decreasing we can use less workforce to 

gather more data.  

 

From the statistical analysis we got two average time value of two different systems. The 

average data input value for a person is lower in the digital system. From our background 

study of the full process we saw that paper based process has multiple level of physical 

document transfer. Whereas there is no physical document transfer in digital system. So, 
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here time and expense will be minimized. Thus efficiency of the whole system will be 

increased.  

 

4.4 Descriptive Analysis of Data Availability 

From this study we observed that census digitization will be helpful if gathered data can 

be used for research. Customization in arranging data will add a great value to the web 

application. Governmental or non-governmental organization can use these data under 

admin authorization. Thus this system can improve data availability. 
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CHAPTER 5 

 
CONCLUSION 

 

5.1 Pros and Cons 

Implementation of new system will have some pros and cons. Our system also has some 

pros and cons. Our system is a paperless system, no need of physical document 

transportation and the accuracy rate is more than paper based system.  

The cons of the implementations can be described as Use of computer based mobile 

device may raise the cost. Device maintenance and training the users may take long time 

to start the system. 

5.1 Future Research Plan 

Digitization in census system can be a very powerful tools for storing various categorized 

data of the population of a country. If images, finger prints or retina scanning feature is 

added in this system, then the system will be helpful for security forces such as police, 

army and detectives. The micro data we get from this system will help us to make 

research more accurate [5]. 

Required instruments for these features are very expensive. We have to work on it to find 

some less expensive way to include these special features.  

5.2 Conclusion 

From this study we observed that census digitization will be helpful if gathered data can 

be used for research. Customization in arranging data will add a great value to the web 

application. This can be even more useful if we can get the finger print and the image of 

the people. It will be our future adding to this web application.  
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