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Abstract
With the popularization of mobile information tools, handwriting recognition
technology has also entered the era of large-scale applications. Online
handwriting recognition enables users to input text most naturally and
conveniently, easy to learn and use. Any handwritten text recognition system
requires a large dataset to be trained and tested with the handwriting text data.
However, collecting handwritten text data from different people is a huge
challenge especially during COVID19 pandemic time. Hence, this study aims to
design and develop a dynamic website for collecting handwriting text. This can
help the developer of a handwriting text recognition system to solve the data
collection problem. Through the online collect data method, it makes the process
of collecting handwriting data more efficient and convenient. The sequence of
coordinate points (x, y) of the handwriting text movements will be the collecting
data and store into a database. Besides that, the project evaluated the prototype
of the website to ensure the usability of the website. Based on the result of
evaluation, the website is a user friendly and useful system. The study helps to
understand the requirements and user interface of the website for collecting
handwriting text. It can be used as a reference model for developers and
researchers in the field of data collection and preprocessing stage of online
handwriting recognition.
Keywords: Data collection, Dynamic website, Online handwriting, Preprocessing
phase, Text recognition.
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1. Introduction
With the popularization of mobile information tools, handwriting recognition
technology has entered the era of large-scale applications. Handwriting recognition
systems can be divided into two types, which are online and offline systems [1].
The online handwriting recognition method can recognize handwritten information,
and the system can recognize by the sequence of the handwriting movements
coordinate [1, 2]. The offline handwriting recognition method is to recognize by
scanning handwritten text [1, 3]. Online handwriting recognition enables users to
input text most naturally and conveniently, easy to learn and use. When the system
is difficult to type data through the keyboard, online handwriting recognition can
replace the keyboard for the user to input data.
Any handwritten text recognition system requires a large database to train and
test the handwriting text data. However, collecting handwritten text data from
different people is a huge challenge [4]. The traditional method of finding people
one by one to input their handwritten text is time-consuming and laborious, which
also increases the difficulty of developing handwriting recognition systems.
The purpose of this project is to create a dynamic website as an online tool to
collect user’s handwriting text data. The sequence of coordinate points (x, y) of the
handwriting text movements will be the collecting data. This website also will
perform preprocessing step to the handwriting text. The preprocessing includes:
Simplification, Resizing and Centering the text. The raw and preprocessing
handwriting text data will be saved as text files and store into database.
The website will solve the traditional one-to-one data collection model problem.
Through the online collect data method, it makes the process of collecting
handwriting text data more efficiently and convenient. The website can collect the
texts and save the writing movements in a database. The users are free to use any
device like tablets, phones or using normal computers. Later the datasets can be used
for conducting research or developing Online Handwriting Recognition System.

2. Background and Related Studies
With the popularization of mobile information tools such as PDA (personal digital
assistant), smartphones and tablets, online handwriting text input plays an
important role in devices with stylus and touch screen functions [1]. When the user
was difficult to type text through the keyboard, online handwriting recognition can
replace the keyboard for the user to enter text. It enables users to enter text with
more naturally and conveniently. There had been researches on different
handwriting languages [5-8].
Most of the online handwriting recognition systems consists of four major
phases [5], which are data collection, preprocessing, feature extraction, recognition
as illustrated in Fig. 1.

2.1. Data collection
In this phase, Online handwriting recognition requires devices with stylus or touch
screen functions. The most common of these devices is the electronic tablet or smart
phone. Online handwriting recognition also requires a system to collect user's
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coordinate points (x, y) of the handwriting text movements. The text movements
consist of three actions, namely, Hand-Down, Hand-Move and Hand-Up action.

Fig. 1. Phases of online handwriting recognition systems [5].

2.2. Preprocessing phase
Preprocessing phase is one of the basic phases of online handwriting recognition
[2]. It is used to eliminate trembles in handwriting and minimize to reduce noise
that may be generated in handwritten text. Preprocessing phase includes multiple
steps such as Simplification, Resizing and Centering the text. Preprocessing phase
could improve the overall recognition accuracy.

2.3. Feature extraction
Any character, word, number or stroke has its own specific feature vector to
distinguish it from any other character, word or stroke [9]. Through text feature
extraction, the change of coordinates (x, y) value in the text can be used to
measure the similarity between strokes [2]. Extracting appropriate feature sets
and effective extraction methods are the most important factors to achieve high
recognition performance [9].

2.4. Recognition / Classification
The recognition phase is considered to be the core of the handwriting text
recognition system [2]. Based on the extracted features and the recognition
algorithm of system, try to recognize the text in the input pattern. However, the
success rate of recognition not only depends on the recognition technology, each
stage mentioned before will affect the success rate of recognition.

3. Methodology of the study
This project will be conducted by Software Development Life Cycle (SDLC) as
showed in Fig. 2.
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Fig. 2. Software Development Life Cycle (SDLC).
A. Planning
In this phase, the objective, problem statement, scope, significance, and schedule
of the project will be drafted and explained in project proposal.
B. Analysis
For this phase, the requirements of the website will be determined and analysed. This
involves determining the functional and non-functional requirements of the website.
C. Design
For this phase, user interface, layout, and navigation for the website according to
the requirements of the website to design.
D. Implementation
In this phase, the website prototype will be build based on the defined design.
HTML, CSS, PHP, and JavaScript are the programming language that will be used
in Web-Based. The database for the website is MySQL. Prototypes are developed
on test or development servers. After the development is completed, the web page
files and database will be moved to the web server for implementation.
E. Testing
In this phase, the website will be tested when the development is complete. This
includes the usability testing of the website.
F. Maintenance
In this phase, the website maintained and updated based on user feedback.
Maintenance may include modifications to existing procedures, updating the
interface of the website, or operations that may be required on the website after the
website is implemented. This will ensure the availability and security of the website.

4. Limitation
A. Software limitation:
a. This website requires browsers such as Google Chrome, Mozilla Firefox,
Microsoft Edge, Opera and Internet Explorer or other browsers to operate.
b. This website requires the internet connection to operate.
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B. Hardware limitation
a. Smartphone, tablet or computer using Android, IOS or Window operating
system.
b. The smartphone, tablet or computer needs connect with internet.

5. Design and Development of Website
Figure 3 illustrates the use case diagram of website. There had 2 types of user in
this system, which are Ordinary User (User) and Administrator (Admin). The use
case of website allows users to perform functions including “Register Code”,
“Input Handwriting”, “Save Handwriting", "Manage Image", "Manage User",
"Download Handwriting Text Data", and "Setting Preprocessing Phase".

Fig. 3. Use case diagram of website.
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Figure 4 illustrates the class diagram of the website, which are shown the
attributes and operations of the website. The diagram shown the interaction between
the classes.

Fig. 4. Class diagram of website.
Figure 5 illustrates the flow chart of users of website. First, the user will register
a verification code. When registration successfully, the system will send the
verification code via email to the user. The user will get the verification code from
their email.
Next, the user will input a verification code for access to input handwriting
page. After input a valid verification code, the user will access to Input Handwriting
page. Then, the system will display the image for the user to follow writing their

Journal of Engineering Science and Technology

Special Issue 5/2021

Implementing A Dynamic Website for Collecting Handwriting . . . . 87

handwriting text. The system will also display a writing area for the user to input
his/her handwriting text. The user will input his/her handwriting text.
When the user completes inputting his/her handwriting text, the user will save
the handwriting text. Then, the system will perform preprocessing phase of
handwriting text. After the system completes preprocessing phase, the system will
save the handwriting text data to the database. Then the system will display a new
image for the user to input handwriting text until all images are completed.

Fig. 5. Flow chart of users of website.
This website also will perform preprocessing step to the handwriting text. The
preprocessing includes: Simplification, Resizing and Centering the text.
A. Simplification
Simplification is a processing that remove some variations of handwriting styles
and simplify the shapes of the symbol. This processing will directly affect and
enhance the performance of the recognizer [5]. Douglas Peucker algorithm [10] is
a line simplification algorithm used to reduce the number of points used to define
its shape. The algorithm was developed independently by Urs Ramer in 1972 [11]
and by David Douglas and Thomas Peucker in 1973 [10].
Douglas Peucker algorithm uses imaginary line between first and last point in a
set of a curve points to complete. The imaginary line is controlled by a value of
tolerance, which defines the maximum distance between the original point and the
simplified curve. The algorithm kept the first and last point of curve. Then calculate
the distance from all intermediate points to the line. The points that is farthest from
the line and that distance is larger than the specified tolerance will be marked as
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keys and added to the simplification. This process will recurs each line in the
current simplification, until all the points of the original curve are within the
tolerance range of the simplification result.
B. Resizing / Size normalization
Resizing (Size normalization) is the process of converting text size to a standard
size. This is to fit all characters into a common size to extract features on the same
basis. Size normalization is a necessary step to recognize any type of text [5].
C. Centering
After adjusting the size of the obtained handwriting, the Centering process will move
the current coordinates to the center axis (x0, y0) to ensure that the format of all
handwritten points is the same [5]. Figure 6 presents an example of raw handwriting
text as well as Fig. 7 shows txt file after preprocessing handwriting text.

Fig. 6. Example txt file of raw handwriting text.

Fig. 7. Example txt file of after preprocessing handwriting text.
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6. Prototype development of website
This section describes the prototype of website. Software prototyping is also known
as a standard way of demonstrating the functionality that will be developed in a
software. The programming languages used for this project are HTML and CSS.
The scripting languages used for this project are PHP and JavaScript. Notepad++
was used as the main tool and C-Panel web host was used as the database to store
the data for this project.
This website provided two type of users, such as ordinary and administrator.
Fig. 8 shows Main page of website.

Fig. 8. Main page of website.
A. Ordinary User
Fig. 9 shows the User Login page; the user will enter the verification code for access
to the input handwriting page. If user did not the code, they can register a code on
Register Code page Fig. 10.

Fig. 9. User login page.
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Fig. 10. Register code page.
When registration successfully, the system will send the verification code via email to
the user. The user will get the verification code from their email and shown in Fig. 11.

Fig. 11. Example of verification code on email.
After input a valid verification code, the user will access to Input Handwriting
page. Then, the system will display the image for the user to follow writing their
handwriting text. The system will also display a writing area for the user to input
his/her handwriting text. The user will input his/her handwriting text. Fig. 12 shows
the Input Handwriting page.

Fig. 12. Input handwriting page.
When user completed to input all handwriting, the system will displays the raw
and preprocessing handwriting text data. Fig. 13 shows the Display Handwriting
Results page.
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Fig. 13. Display handwriting results page.
B. Administrator
Figure 14 shows the Admin Login page, the admin will enter the username and
password to login the Admin Homepage. If user did not have admin’s account,
his/she can register an account on Register Admin page Fig. 15.

Fig. 14. Admin login page.

Fig. 15. Register admin page.
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When registration successfully, the system will send the verification email to
admin and shown in Fig. 16.

Fig. 16. Example of verification email.
The user will click the verify link to verify account and Fig. 17 shows the page
of verify account successfully.

Fig. 17. Example of verify account successfully.
After input a valid username and password, the user will login to Admin
Homepage as shows in Fig. 18.

Fig. 18. Admin homepage.
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The system will allow admin to manage the system such as Manage Image Figs.
19 and Fig. 20 and 21, Manage User Figs. 22 to 25, Download Handwriting Text
Data Figs. 26 and . 27 and Setting Preprocessing Phase Fig. 28.

Fig. 19. Manage image page.

Fig. 20. Add image page.

Fig. 21. Delete image.
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Fig. 22. Manage user page.

Fig. 23. View user detail page.

Fig. 24. Edit user detail page.
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Fig. 25. Delete user.

Fig. 26. Download handwriting text data page.

Fig. 27. Example of zip file of handwriting text data.
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Fig. 28. Setting preprocessing phase page.

7. Evaluation of website
A. The Evaluation Setting
A usability evaluation of this website was conducted on 30 respondents, including
instructors and students. The respondents are recruited through social media and
email. The respondents are get the URL link of website and document of test plan
for the evaluation. During the evaluation session, the respondents are required to
open the URL link of the website and document of test plan, perform test cases
according to the test plan, and answer the post-task questionnaire.
The questionnaire is created by Google Form. The questionnaire consists of 19
questions and divided into 3 sections which are Section A: Demographics and
background information, Section B: Usability Evaluation and Section C: User
Satisfaction Evaluation.
The procedures for the evaluation performed by respondents are as follows:
a. Read and signed a consent form.
b. Performed test scenario/cases of the system.
c. Answered the post-task questionnaire.
B. Section A: Demographics and background information
Analysis of the respondents’ demographic information revealed that 23.3% of them
are instructor and 76.7% of them are students. Most of respondents are female,
which is 60%, while 40% of them are male. 76.7% of respondents are the range age
at 21 – 30 years old, 13.3% of them are the range age at 31 – 40 years old, 6.7%
of them are the range age at 41 – 50 years old, and the remaining of 3.3% of
respondents are 51 years old and above. There are 96.7% of respondents are
Malaysian and only 3.3% of them are Libyan. In addition, 33.3% of the respondents
used the Handwriting Input System usually and the other 66.7% of them said they
did not used it. Next, 40% of the respondents have heard of the Handwriting Text
Collection System, while 60% of them have not heard of it. Besides that, only
26.7% of the respondents have used the Handwriting Text Collection Website
before, while 73.3% of them have not used it.
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C. Section B: Usability Evaluation
The section measures respondents rated their agreement on the usability evaluation
of website based on the scale: 1: Strongly Disagree, 2: Disagree, 3: Neutral, 4:
Agree and 5: Strongly Agree. The table 1 and Fig. 29 shows the results of usability
evaluation of website by respondents.
Table 1. Usability Evaluation of website.
Question
Do you think the HTCW system
overall look good?
Do you think the HTCW system is
user friendly?
Do you think the HTCW system is
useful in overall?
Do you think the HTCW system
meets your needs?
Do you think the HTCW system
makes it easier for you to input the
handwriting text?
Do you think the HTCW system
makes it easier for you to collect the
data of handwriting text?

30

1
0

2
0

3
1

4
10

5
19

0

1

0

5

24

0

3

2

9

16

0

2

4

10

14

0

1

2

4

23

0

1

1

9

19

Usability Evaluation of website

25
20
15
10
5
0

Overall look User friendly Useful in
good
overall
Strongly Disagree

Disagree

Meets the
needs
Neutral

Easier to Easier collect
input the the data of
handwriting handwriting
text
text
Agree
Strongly Agree

Fig. 29. Usability evaluation of website.
Based on Table 1 and Figs. 29 and 19 out of Fig. 30 respondents which consist
63.3% of them strongly agree that the HTCW system overall look good. 10
respondents which consist of 33.3% of them agree that the HTCW system overall
look good. Besides, most of the respondents which consist 80% of them (24
respondents) strongly agree that the HTCW system is user friendly and 5
respondents which consist of 16.7% of them agree that the HTCW system is user
friendly. There are 53.3% of respondents (16 respondents) strongly agree that the
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HTCW system is useful in overall and 30% of respondents (9 respondents) agree
that the HTCW system is useful in overall.
In addition, 14 out of 30 respondents which consist 46.7% of them strongly
agree that the HTCW system meets their needs. 10 out of 30 respondents which
consist of 33.3% of them agree that the HTCW system meets their needs. Besides
that, Most of the respondents which consist 76.7% of them (23 respondents)
strongly agree that the HTCW system makes it easier for them to input handwriting
text. 13.3% of respondents (4 respondents) agree that the HTCW system makes it
easier for them to input handwriting text. There are 63.3% of respondents (19
respondents) strongly agree that the HTCW system makes it easier for them to
collect handwriting text. 30% of respondents (9 respondents) agree that the HTCW
system makes it easier for them to collect handwriting text.
D. Section C: User Satisfaction Evaluation
The section measures respondents rated their agreement on the user satisfaction
evaluation of website based on the scale: 1: Strongly Disagree, 2: Disagree, 3:
Neutral, 4: Agree and 5: Strongly Agree. The table 2 and Fig. 30 shows the results
of user satisfaction evaluation of website by respondents.
Table 2. User Satisfaction Evaluation of website.
Question
Do you satisfy with the HTCW system?
Do you think the HTCW system have
all the functionality needed by you?
Do you think the HTCW system is
wonderful and pleasant to use?
Do you think you would recommend the
HTCW system to your friends?

1
0
0

2
0
0

3
2
6

4
12
9

5
16
15

0

0

5

9

16

0

1

6

5

18

User Satisfaction Evaluation of website
20
18
16
14
12
10
8
6
4
2
0

Satisfaction with
HTCW system
Strongly Disagree

Functionality of
HTCW system
Disagree

HTCW system is
wonderful and
pleasant to use
Neutral

Agree

Recommendation
of HTCW system
Strongly Agree

Fig. 30. User satisfaction evaluation of website.
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Based on the Table 2 and Figs. 30 and 16 out of Fig. 30 respondents which
consist 53.3% of them strongly agree to satisfy with the HTCW system and 12
respondents which consist of 40% of them agree to satisfy with the HTCW system.
In addition, most of the respondents which consist 50% of them (15 respondents)
strongly agree that the HTCW system have all the functionality needed by them
and 30% of respondents (9 respondents) agree that the HTCW system have all the
functionality needed by them. There are 53.3% of respondents (16 respondents)
strongly agree that the HTCW system is wonderful and pleasant to use. 30% of
respondents (9 respondents) agree that the HTCW system is wonderful and pleasant
to use. Besides that, 18 out of 30 respondents which consist 60% of them strongly
agree that they would recommend the HTCW System to their friends and 5
respondents which consist of 16.7% of them agree that they would recommend the
HTCW System to their friends.
Based on the results of the evaluation study, the Handwriting Text Collection
Website (HTCW) is a user friendly and useful system. Because this system makes
it easier for user to input and collect the handwriting text. Based on the feedback
and comment after testing the HTCW system, most of the respondents satisfied
with the HTCW system, because the function of the website have fulfil the needs
of them for the website. Further, most of the respondents expressed their intention
to recommend this website to others.

8. Conclusion and future work
This paper described the design and development of a Dynamic Website for
Collecting Handwriting Text, which helps to understand the requirements and user
interface of the website for collecting handwriting text. It can be used as a reference
model for developers and researchers in the field of data collection and
preprocessing stage of online handwriting recognition. The collected datasets can
be used in many subfields of character recognition such as: Writer verification,
Texts recognition or gender writing recognition as future studies for different
languages. In future work, it may be possible to improve the handwriting text
submission method, the users may clean and update their handwriting text again
before submitting all handwriting text. It will make input and collect handwriting
text more convenient. In addition, this website also can be used and collected with
other languages such as Arabic, Mandarin, etc. to achieve a better and effective
multi-language database for Online Handwriting Recognition.
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