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Abstract 
Traditional document generation systems often struggle to strike a balance be-
tween flexibility and usability: they either rely on rigid templates or require users 
to possess programming skills. To address this issue, this paper proposes a web-
based document generation system built on a user-configurable template ar-
chitecture. The main contribution of this work is the design and implementa-
tion of a web-based document generation system that integrates a graphical 
template configuration interface, enabling non-technical users to define docu-
ment formats without programming. The system supports three main function-
alities: 1) creating and managing customizable templates; 2) generating struc-
tured outline documents based on templates; and 3) automatically reviewing and 
correcting document formatting. Experimental results on a small user group 
indicate that, compared with manual formatting, the proposed system reduces 
document formatting time by approximately 45%. 
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1. Research Background 

With the rapid development of modern technology and the widespread use of 
electronic office work, Word documents are used in the production and life of 
most enterprises and individuals. Each enterprise or individual has requirements 
for the document format when using Word documents, especially for some doc-
uments with specific purposes, such as government official documents, account-
ing files, and papers. Therefore, multiple similar operations are required to modify 
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and review the document format to ensure its standardization, which will surely 
consume extra time and manpower and affect the production efficiency of enter-
prises to a certain extent. In response to this, there is an urgent need in society for 
a document generation system that can achieve office document automation. 
Therefore, many document generation systems for specific fields or industries 
have emerged in today’s society, such as graduation project document generation 
systems, automotive design document generation systems, and audit document 
generation systems. These documents have been successfully applied to various 
industries in society, and through research, they are found to have the following 
characteristics: 

1) Spanning various industries, with a large market demand. 
2) The application direction of the system has strong directivity and is not suit-

able for widespread use. 
3) Lack of methods to meet personalized needs and being unable or inconven-

ient to update functions according to user requirements. 
There are numerous enterprises in society, countless in various colors in China, 

with widely different fields, resulting in different requirements for document for-
mats for each enterprise. 

Even different departments within an enterprise have different format require-
ments. To better meet the needs of the majority of enterprises or individuals, users 
need a more personalized document generation system to meet their daily pro-
duction and life needs, and this document generation system needs to be compat-
ible with different scenarios and have strong adaptability. 

Document generation software still has major problems today because it often 
requires developers to write code and some complex and lengthy iterations, which 
may be used to create and correct templates. Writing this part of the code takes 
up a lot of developer resources. If ordinary business personnel are asked to com-
plete this part of the work, they often need to be trained to learn relevant knowledge, 
and it is easy to make mistakes during the writing process. [1]  

In addition, document generation is closely related to document file formats. 
Closed office document formats have gradually become a shackle hindering user 
information exchange, restricting the vitality of documents, increasing the user’s 
usage cost, and posing a security risk to users’ data storage. Therefore, the trend 
towards open document formats has become an industry consensus [2]. Some or-
ganizations have established a basic consensus to use XML as the basis for future 
document file formats. Open standards based on XML (open format standards com-
posed of XML) include DocBook, and more recently, the ISO/EC standard Open-
Document (ISO 26300:2006) and Office Open XML (ISO 29500:2008). [3] 

2. Requirement Analysis 

Since Hilton et al. proposed Deep Learning (DL) in 2006, deep learning-related 
technologies have achieved breakthroughs in many fields such as natural language 
processing, speech recognition, and computer vision. As an important research 
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area in natural language processing, text automatic generation has been deeply 
studied by many scholars, and many deep learning-based text automatic genera-
tion systems have emerged accordingly. [4] 

In August 1991, the automotive design document generation system for the au-
tomotive industry began to be available to the public. At this time, the document 
generation system was used to replace manual work in sorting out automotive parts 
lists, and its main tasks included data statistics, sorting, summarization, and other 
management functions [5]. Subsequently, starting from 2000, document genera-
tion systems for specific fields such as database files and audit files gradually emerged. 
These document generation systems were highly targeted, with simple system 
functions, limited operability, and poor template extensibility, thus providing lim-
ited convenience to users [6]. Between 2002 and 2009, the number of research 
studies on document generation systems increased year by year and reached its 
peak. During this period, there were more and more XML-based document gen-
eration systems. As a markup language, XML has good scalability, flexibility, and 
self-descriptiveness, which can facilitate document operations to generate docu-
ments in a certain format. Additionally, in 2009, the document generation system 
based on the B/S architecture began to be available to the public [7]. The B/S ar-
chitecture has some advantages that can better facilitate developers in their devel-
opment work and can provide services to users anytime and anywhere. Therefore, 
web-based document generation systems can better serve the general public in 
society and be applied to the office fields of various industries. Since then, many 
document generation systems based on the B/S architecture have emerged, and 
there are also more and more document generation systems for specific fields. In 
2020, the official document automatic generation system was made available to 
the public [8]. This system uses technologies such as natural language processing, 
machine learning, and big data analysis to automatically and intelligently generate 
specified documents dynamically. This system has a wide range of target users and 
strong comprehensive functions. 

Generally speaking, today’s document generation systems mainly use open 
standards based on XML. Among them, Office Open XML has many advantages. 
It has improved data transfer, information exchange, and interoperability with 
industry systems. Due to using the Office Open XML specification, file data can 
be exchanged more conveniently, improving the efficiency of developers and hav-
ing a relatively good prospect [9]. Additionally, in the field of document genera-
tion, various technologies of artificial intelligence are constantly being applied. 
Among them, technologies such as natural language processing and machine 
learning are also constantly making breakthroughs, making document generation 
more automated, intelligent, and comprehensive [10]. Based on the combination 
of these two aspects, the main development trend of future document generation 
systems will be a trend based on XML and integrating artificial intelligence-related 
technologies. 

This paper aims to explore and design a document generation system that can 
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meet the needs of the general public and has strong adaptability. This system can 
assist users in managing documents and provide functions for checking document 
formats, and can, to a certain extent, achieve automatic document generation and 
automatic document review, reducing the time and manpower spent by enterprises 
or individuals on office document formats and improving the office efficiency of 
users. 

To complete the above system, the author’s main research work includes: 1) 
Office document automation based on python-docx. 2) Use the Django frame-
work to develop the website. 

The proposed system is designed with the primary goal of improving user work 
efficiency. It adopts a Browser/Server (B/S) architecture, emphasizes interaction be-
tween users and the system, and enables users to access the system anytime and 
anywhere, thereby providing a superior interactive experience. The system is im-
plemented using Python for the backend, HTML, CSS, and JavaScript for the 
frontend, MySQL as the database, Django as the overall framework, and Open XML 
parsing for document reading and writing. By integrating these technologies, the 
system supports web-based document generation and offers both personalized 
and general-purpose document processing functions. With this system, users can 
reduce the time, manpower, and financial resources spent on repeatedly adjusting 
document formats.  

The main work of the system is to generate the outline document required by 
the user based on the title content given by the user and to modify the incorrect 
format of the user’s document. In order to achieve the required effect, there must 
be an intermediary to specify the target document format. Therefore, in the sys-
tem to be explored and designed, this intermediary is defined as a document tem-
plate, which can be customized by the user or used with the templates provided 
by the system. To complete this system, the following functions need to be en-
sured: 

1) Specify the document template format. Customize the format of the required 
document template according to user needs. This template will be used for subse-
quent document generation and format review. After use, the template will still be 
saved in the user data for subsequent users to use again, with good reusability. The 
system also provides users with a set of built-in templates or intelligent recom-
mendations powered by large language models, classified according to different 
usage environments, such as notices, summaries, papers, etc., for users to search 
and use. 

2) Generate the outline document required by the user. For this function, the 
user needs to provide the required title content and the number of title levels. The 
system will generate the required outline document according to the template 
used by the user. The outline document only includes headings at all levels, and 
users can directly enter content in the body part. The document generated accord-
ing to the template will also be saved in the user data and will mark which template 
is selected. 
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3) Modify incorrect formats. When users want to review the format of the source 
document, they also need to provide a source document. The system modifies the 
incorrect format part according to the selected template and then provides it to 
the user. 

The verification document generated according to the template will also be 
saved in the user data and will mark which template is selected. 

3. Function Design 

Based on user requirements, the system to be explored and designed divides the 
modules, mainly including data management, template management, document 
generation, format review, and administrator module. 

Data management mainly saves the user’s personal documents and personal 
template information. Users can view relevant information in the data manage-
ment module. Documents can be downloaded and deleted, and templates can be 
edited and deleted. Template management includes creating personal templates 
and viewing system templates. Since the system to be explored and designed dis-
tinguishes between personal templates and system templates, personal templates 
are created by users, and the format can be defined by users themselves. System 
templates are given by the system, and users can only view the settings in them 
and cannot change them. Document generation mainly generates an outline doc-
ument according to the template and the title content given by the user. In this 
module, users need to select whether to use a personal template or a system tem-
plate, and then enter the title content and select the corresponding title technology 
in the graphical page to generate the document. In the format review module, us-
ers can upload local documents and then review the document format according 
to the selected personal template or system template. The places where the docu-
ment format does not conform to the template settings will be modified, and the 
document with the correct format will be provided to the user after the modifica-
tion is completed. The administrator module mainly operates on system templates. 
Administrators can enter the administrator interface to create system templates 
and change system templates. When creating system templates, administrators 
need to provide template types for users to choose from. When changing system 
templates, administrators can choose to edit or delete. 

The system is specifically divided into five modules on the server side, namely 
the data management module, the template management module, the document 
generation module, the format check module, and the administrator module. The 
main functions are as follows. 

3.1. Specify the Document Template Format 

This function is the most important aspect of the interaction between users and 
the system, which is related to whether the user can use it conveniently. Users can 
set the desired document format through the graphical interface. If users do not 
set some formats, the system will set them according to the default format. After 
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setting, the template can be saved in the user data, and users can reuse the template 
later. In addition, the system provides a set of built-in templates and supports in-
telligent recommendations by large language models based on user-input key-
words. The inclusion of system templates can reduce the time users spend on man-
ually configuring templates. At present, our templates mainly include font family, 
font size, alignment, and line spacing for headings at different levels. To avoid 
redundant storage of style fields across different text hierarchy levels, this paper 
adopts a master–detail database design that decouples the modeling of basic tem-
plate information from text style configurations. The template table is used to store 
template metadata, while the text style table uniformly describes the style attrib-
utes of body text and headings at all levels using a “template ID + text level” scheme. 
This design improves the normalization and scalability of the database structure. 
The specific design is shown in Table 1 and Table 2. 
 
Table 1. Template information table. 

Field Name Type Description 

template_id int Unique identifier of the template 

title varchar Name of the template 

username varchar Creator of the template 

create_time datetime Creation time of the template 

 
Table 2. Template text style configuration table. 

Field Name Type Description 

style_id int Unique identifier of the style record 

template_id int Associated template ID (foreign key) 

level int Text level (0 = normal text, 1 – 4 = heading levels) 

font_id int Font type (foreign key) 

size_id int Font size (foreign key) 

is_underline boolean Whether the text is underlined 

is_italic boolean Whether the text is italic 

is_bold boolean Whether the text is bold 

alignment_id int Alignment format (foreign key) 

spacing_id int Line spacing (foreign key) 

 
The complexity of this function lies in the fact that there are bound to be a lot 

of things to set in the document format. To meet people’s needs comprehensively, 
it is necessary to conduct multiple tests to discover the oversights in the system. 
Moreover, when saving template data to the database, the size of the table also 
needs to be considered. 

3.2. Generate the Outline Document Required by Users 

This function is the most crucial part of the system to be explored and designed, 
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which is related to whether the correct format of the document can be generated. 
When the document template is completed, the format of the target document has 
been specified, which provides a basis for generating the outline document format 
required by users. Before generating the document, the template must be selected 
first. The template determines the format of the final generated document, and 
then the target outline document is generated according to the content of each 
level of headings input by the user. 

The document template is saved in a specific table in the database. When gen-
erating the document, the system will read multiple values in the template and 
modify the format in the source document according to these values. This opera-
tion necessarily requires multiple judgments and loops to achieve. For example, 
the system reads the font size of the first-level heading of a template in the table 
as 12 pt. 

3.3. Modify Incorrect Formats 

Due to the existence of the template, not only can the document be generated 
according to the template for the user’s needs, but the format of the document can 
also be reviewed. If the user wants to review whether the title and body formats of 
the document are correct, this function will provide the user with a format review 
function. It will modify the user’s source document according to the selected tem-
plate and provide the user with a document with correct format after the modifi-
cation. 

4. User Study 

To verify the practical effectiveness of the system in improving document pro-
cessing efficiency, this study designed and conducted a user experiment. A con-
trolled experimental method was adopted, in which 30 office workers with daily 
document processing experience were recruited and randomly divided into a con-
trol group and an experimental group. The control group completed document 
formatting tasks manually using Microsoft Word 2019, while the experimental 
group completed the same tasks using the proposed web-based document gener-
ation system after receiving brief operational instructions, which included a brief 
demonstration of the system interface and the functionality of its main features. 
The experimental tasks were divided into three levels according to processing 
complexity. Specifically, the basic formatting adjustment task required partici-
pants to unify the formatting of a two-page document by adjusting the font type 
and size of second-level headings and body text according to a given template. 
The multi-level heading outline generation task required participants to generate 
a hierarchical outline document of approximately one page based on a provided 
formatting specification and to correctly apply multi-level heading styles. The 
complex document format inspection and correction task required participants to 
comprehensively revise a six-page document containing multiple formatting er-
rors, including adjusting the font type and size of fourth-level headings and body 
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text according to the prescribed guidelines. During the experiment, the time re-
quired for each participant to complete the tasks was recorded as an objective meas-
ure of document processing efficiency. In addition, after completing the tasks, par-
ticipants’ subjective evaluations of system efficiency and usability were collected 
through a structured questionnaire. The questionnaire employed a five-point Lik-
ert scale for quantification. 

The experimental results show that the experimental group achieved shorter 
average completion times than the control group across all three task categories, 
with an average time reduction of 44.64%, and a greater advantage in high-com-
plexity tasks. Statistical analysis using two-sided Welch’s t-tests revealed that the 
differences between the two groups were statistically significant across all tasks (p 
= 0.0106 for the basic task, p < 0.01 for the medium-complexity task, and p < 0.001 
for the high-complexity task). Questionnaire results further indicate that 93.3% 
participants in the experimental group believed the system reduced document for-
matting time and gave high ratings to the graphical template configuration ap-
proach. These findings confirm the practicality and efficiency advantages of the pro-
posed system in real-world document processing scenarios. 

5. Summary and Outlook 

This paper mainly explores how to reduce the time cost users spend on document 
formatting and ultimately proposes a web-based document generation system. This 
system realizes the core functions such as customizing and managing document 
templates, generating outline documents based on templates, and automatically 
checking and modifying document formats, solving the problems such as difficult 
format specification, much repetitive labor, and poor template extensibility in tra-
ditional document processing, and providing users with a convenient and efficient 
document processing tool. 

Looking ahead, there is still considerable room for optimization and expansion 
of the system. At the functional level, the intelligence of the templates can be fur-
ther enhanced. For example, natural language processing technology can be in-
troduced to automatically recommend matching templates based on the text con-
tent input by users, or intelligently adjust the default settings of templates based 
on users’ historical usage habits. At the same time, the ability to automatically 
generate document content can be explored. Combining deep learning models, 
the main text content can be automatically filled according to the keywords or 
outlines provided by users, improving the automation and intelligence level of 
document generation. Through continuous technological iteration and function 
improvement, this system is expected to play a greater role in the field of office 
automation and provide users with a more comprehensive and intelligent docu-
ment processing solution. 
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