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	 Abstract—Developing a progress report is a 
requirement in many types of business, including 
design and build business. This is because the 
purpose is to provide information on the progress 
of the project and other necessary information, 
such as problems, solutions, etc., for the project 
owner to be aware of the status of the project. 
The progress report is also linked to the payment 
of the project budget based on the progress. 
However, the report preparation of project might 
require various information from more than 
one parties; thus, the process would certainly be 
time- consuming. Moreover, the process might be 
redundant and prone to error when information 
is extracted from one source and incorporated 
in other. The Objective of this research were 
to analyzed, design and develop the automatic 
document report system for Design and Build 
Business and to evaluate the performance of the 
system. In the design of this prototype system, 
information is automatically extracted from 
submitted reports prepared by various working 
parties and, finally, generated the progress report 
for the contractor to submit to project owner in an 
effective and efficient way. The prototype system 
could help reduce the process time and work load 
on the staff, while ensuring the correctness of the 
information and document. 

	 Index Terms—Information Retrieval,  Automatic  
document Generate, Data Extraction, Design and 
Build, Progress Report

I. Introduction

	 Collaboration is an important key to success 
for Design and Build business. Design and Build 
business is a unique construction business that 
provides a wide range of services including design 
service for buildings, facilities, utilities, etc., and 
construction services for the project. The service also 
includes management, monitoring and controlling 

of the project. The size of the Design and Build 
projects, such as construction building, airport, mass 
rapid transit, requires the system to incorporate sub-
contractors working together in their parts to complete 
the projects. For example, the 1st sub-contractor is 
responsible for the ground clearing and pavement, the 
2nd sub-contractor for office building construction, 
the 3rd sub-contractor for depot station operation and 
construction, the 4th sub-contractor for providing 
and integrating the system for operation between the 
office building and depot station, etc. By involving 
many parties to complete the project, a collaboration 
between parties is very important to ensure that each 
party would know the status of the project and what 
to be carried on. 
	 Collaborating to complete the work may seem 
simple, but it can be a challenge to achieve because 
sub-contractors can be from different companies and 
from various places. Normally, even people working 
with other people in one company, communication 
among them could be complicated. Thus, this level 
of people working with other people in different 
companies to complete the project could be even 
more challenging. Document format is another 
problem when working together as well. The 
document must be accessible to all parties and must 
comply with the project owner. The document report 
is certainly crucial in the project because it states 
the progress of the work, and is used to withdraw 
the budget from the project owner. However, the 
preparation of the document must be well prepared 
and this can be difficult when working with more 
than one parties. The main contractor must gather 
necessary information from sub-contractors and 
prepare a final report to present to the project owner. 
In collaboration, time is one factor that effects many 
aspects of the project, significantly, when it concerns 
payment withdrawing schedule. Each month the main 
contractor must submit a progress report of the work 
to the project owner, and if the project progress is up 
to a certain percentage, then the main contractor will 
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be able to withdraw the budget to carry on the project. 
However, failure in report submission would result 
in the delay of payment, causing delay of the whole 
system and then back to more delay of payment. 
	 Therefore, collaboration is crucial in working 
together for Design and Build business. By sending 
paper reports to the main contractor to generate one 
whole report is not effective because the process 
can be time consuming. The information from  
sub-contractors might be incomplete with some 
details missing can affect the whole report. In this 
aspect, technology becomes a key to success in 
increasing the collaboration performance. The 
purpose of this research, thus, aims to study the 
need of such system to help increase collaboration 
and reduce time consumed in developing report for 
Design and Build Business. The system of automatic 
information retrieval is applied to gather information 
from the progress reports of sub-contractors. Then, 
the information thus incorporated is automatically 
generated as a final progress report, as well as a 
presentation. This system can help reduce the time 
of work, while monitoring the progress and informing 
each party of any necessary information. 

II. Literature Review

	 Design and Build business is a unique business 
that contains all services of a construction project 
for customers. It can be a new construction project 
or a renovation of the existing one. Design and Build 
business provides design and construction services 
under a single design and build contract [1]. The 
benefit of this type of business is that the customer 
signs a single contract with the service provider, then 
the service provider provides all services including 
engineering, architectural work, labor, materials, etc., 
while still focusing on the time, cost, and quality. The 
main advantage of Design and Build includes faster 
delivery due to collaborative project management, 
cost saving by integrated team toward efficiency 
and better quality. Other advantages include singular 
responsibility, by having one company as the key 
contract for all the work; thus, it can reduce burden 
of contract and management. It also reduces risk from 
management and miscommunication [2]. However, 
in a very large scale of project, the sub-contractor is 
sometimes required to be able to complete the project 
in a shirt time. So, the main design and build business 
needs to outsource labor, engineering, technology, 
etc. from sub-contractors in order to manage and 
complete the project efficiently and in specified time. 
	 Document automation can be used to support 
work process collaboration by reducing the time and 
redundant process. The key factors for collaborative 
document are the motivation competence and 
the trustworthiness [3]. Though there are various 
technologies that provide and support communication 

in various ways, documents are the most preferred 
and effective ways to communicate engineering 
information [4]. In addition, many managing software 
documents are available in the market; however, due 
to the different processes, formats, and natures of 
work, this often results in many of processes still 
requiring intensive manual operations. Therefore, 
for the system to be able to support work process, 
the system has to be smart enough to know which 
information is required for use in other parts of the 
report. There are two aspects of document automation 
[5]:

• Automating processing of received documents:
this is the process where the system automatically 
collects required data from different types of 
documents and make use of them.
• Automatic generation of documents: this is the
process where the system creates new documents 
like invoices, contracts, and order forms from the 
data extracted in the previous stage. 
In order for the system to be able to understand 

the content, the document need to be structured. The 
structured document is well organized document that 
the system can understand to be able to process and 
create output. 
	 Once document format is structured, the 
system can process the data. The research on Inter-
Governmental Collaboration through E-Document 
Computation: A Case Study of Provincial Budgeting 
in Thailand shows how documents could be extracted 
and automatically generated to support government 
work [6]. The system was developed using semantic 
web and ontology to extract data from a number 
of submitted projects in the province. The system 
checked the similarity of submitted projects to 
prevent duplicated ones, and then automatically 
generated a final report in the Word file. The research 
shows that, with structured documents, the content 
can be extracted and reused to create a final report. 
Ontology is also needed for the system to understand 
the relation of individual words to compare similarity. 
Semantic web has been used widely in document 
retrieval [7]. By creating the document through the 
semantic process, documents are managed by both 
people and procedure. This helps the system able to 
understand and represent knowledge. In addition, the 
semantic information can be applied to multimedia 
data [8].
	 Other example of document automation is 
using document automation system in law firms’ 
knowledge management [9]. The research focused 
on implementation of knowledge management and 
resourcing. The study shows that a well-prepared 
document can enable the automation effectively. 
Moreover, through document automation, the system 
becomes a powerful tool for internal knowledge 
development and enable collaboration. The result 
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from this research study helps ensure that the 
developed system for project progress report can help 
with collaboration and knowledge management for 
design and build companies. 

III. Methodology

The system is developed based on the offline 

process, where each sub-contractor creates their own 
progress report and submits it to the main contractor. 
After the main contractor has received the report, 
the contractor would review the work progress and 
summarize the information to generate the main 
progress report to present to the project owner as 
presented in Fig. 1. 

Fig. 1. Process of developed progress report

	 The sub-contractors develop their progress reports 
based on the performance of that month and submit 
them to the main contractors. After reviewing and 
inspecting the progress, the main contractor would 
create the overall progress report of that month 
to submit to project owner. The contractor would 
receive the budget payment if the project progress 
were on track. The problem could arise when the 
sub-contractors submit the wrong information. As a 
result, the main contractor would have to wait for the 
sub-contractor to resubmit the revised progress report, 
so the main contractor could continue the process.

	 The system is developed in the offline system to 
protect information of the business. To reduce the 
process, the system is developed to accept report 
documents as input data. Then the system will go 
through the document and extract data as assigned 
and put in the overall progress report. The system 
is designed to use the keyword on the subject to as 
a checkpoint to which section of the document the 
information would go. After completing the first sub-
contract progress report, the system would proceed to 
the next one and continue the process until completing 
all sub-contract progress reports as shown in Fig 2.

Fig. 2. Process of automatic data retrieval
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	 The system would then take the progress inputs 
from all the sub-contracts to calculate the overall 
progress and plot the data in the graph form. This 
would account for how the business progresses in that 
month. The system would also compare the actual 
progress of that month to the progress planned at the 
beginning. This is to inform all the parties that the 
project in on track, ahead of the track, or behind the 
track. The information would show which sub-contact 
is behind the schedule, so the main contractor could 
discuss and plan to have the project back on track. 
	 The next step is to extract content from sub-
contractor’s progress report and put in the correct 
section of the overall progress report. Since the 
format of the report follow the format from the project 
owner, the subject or title of each section could be 
used as a checkpoint for the system to recognize 
where the following content would go. For example, 
in the Problem and Threat section where the sub-
contractors describe problems and threats during the 
work progress and how the sub-contractors handle 
the issues. The system would search the keyword 
“Problem and Threat”, and then extract information 
of that section and put in the overall progress report’s 
problem section. The same process would be repeated 
for the next subject/title until the whole progress 
report document is completed. After the completion 
of the first document, the system would continue to 
extract contents from other progress report documents 

of all sub-contractors. However, only extracting and 
incorporating information from one document to the 
rest still would not support collaboration. The System 
would also check the contents for similarity. The 
purpose of similarity check is to reduce redundant 
data that could appear in the overall progress report. 
This features aims to help the main contractor to 
collaborate with sub-contractors more efficiently. 
If the similarity of two contents reach the assigned 
percentage of similarity, the system would identify 
such similarity, so the main contractor could choose 
which content to put in the overall progress report. 
When this occurs, the main contractor would know 
that there are several sub-contractors possibly with 
similar problems, and that would allow the main 
contractor to collaborate to solve the problem. 
The system would also inform the main contractor 
whether such problems have occurred before and 
how the main contractor has chosen to solve it. 
This is to reduce the time and to apply the previous  
knowledge gained as a guideline to solve similar 
issues.
	 After the overall progress report document is 
generated, if there is no further change or adjustment, 
the user can create the PowerPoint presentation 
through the system. The process is the same by 
extracting information from overall progress report 
and put such information in PowerPoint presentation 
as shown in Fig. 3.

Fig. 3. Process of extracting information on the report and generate presentation file

IV. Experiment

	 Design and Build Business operates on a high 
budget scheme, for management and construction 
operations. However, the budget would be paid based 
on the performance and project progress. This would 

be reported for the project owner’s inspection. This 
would be the first problem because means any errors 
in the document might cause a delay of payment. 
The process of developing overall progress report 
can sometimes take a long time because all other 
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sub-contracts are required to submit their own 
progress reports to the main contractor. Then, the 
main contractor would inspect the report and create 
an overall progress report to submit to the project 
owner. This process of sub-contractors creating the 
progress report normally vary based on the nature 
of each sub-contractor’s work. If the submission of 
progress report to the main contractor were late on 
schedule, then the main contractor would have little 
time to review and create the overall progress report. 
The second problem is that if there was a mistake or 
error on the progress report, then the sub-contractor 
would have to review and correct the information 
before resubmitting the progress report to the main 
contractor. Such process can be time consuming, in 
particular, when the main contractor need to make any 
corrections based on the revised information obtained 
from the sub-contractor. Any delays might result in 
late payment from the project owner, which might 
affect the work plan of the company. 
	 In the experiment, the process started after the 
sub-contractors submitted their progress reports to 
the main contractor. The main contractor started the 
process by uploading the document files into the 
system as shown in Fig. 4. 

Fig. 4. Main screen for upload file

	 The system automatically extracted information 
from submitted documents and stored the information 
in the database for use when creating the overall 
progress report. The system used two-keyword 
search; the first keyword was used as a beginning 
point where the information was initially extracted, 
and the second keyword was used as an end for the 
system to stop extracting information for each section 
as shown in Fig. 5.

Fig. 5. Use the keyword as a start point and end point for content 
extraction

	 The System continued extracting information 
from submitted document until it reached the end 
of document. Then the system applied the process 
to the following documents. However, for the other 
submitted documents beside the first one, the system 
applied the keyword and the content similarity check 
to avoid putting similar contents in the same report. 
The process of this part started from separating words 
from extracted contents, then comparing the later 
contents with the content from the first submitted 
document. If the similarity exceeded the setup 
percentage, then both contents with similarity were 
highlighted in red to indicate the section that was 
similar to the previous one. The process continued 
until all the documents were completed as shown in 
Fig. 6. 

Fig. 6. Content similarity check
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	 After overall progress report was generated, the 
system presented the option for the user by uploading 
contents in the document so that preferred contents 
could be chosen for a PowerPoint presentation as 
shown in Fig. 7. Thus, the system ran the same 
process of extraction, but put the information content 
in PowerPoint file, instead of in a Word file.
	 The system was also capable of creating a summary 
of the progress report document automatically, which 
helped reduce the time and workload for staff. The 
system Instead of staff reviewing each document and 
summarizing the content into the report, the system 
extracted the contents in the same category, putting 
them together and highlighting similar contents. 
Therefore, the time needed to perform the task was 
reduced. Moreover, once the content in the overall 
progress report was settled, the system automatically 
generated the PowerPoint file to reduce the process 
for staff.

V. Evaluation

	 The system is capable of automatically creating 
a summary of the overall progress report. The 
system uses keywords to determine which sections 
to start extracting the contents and where the 
information should be incorporated in the report. 
The system was evaluate based of the performance 
whether the Collaborative technology has improve 
outcome performance while reducing coordination, 
communication, and process costs [10]. The 
experiment started with having the staff review five 
test reports and then create a summary report based 
on those five report. The data collected included the 
time for human to complete the task, the correction of 
contents, the correction of format, as well as ability 
to distinguish similar contents and to summarize it. 
Thus, the evaluation of this research was the outcomes 
of monitoring the performance of the system and data 
from users as shown in Table. 

Fig. 7. Create PowerPoint file from Word content



38	 INTERNATIONAL SCIENTIFIC JOURNAL OF ENGINEERING AND TECHNOLOGY,  Vol. 5, No. 1 January-June 2021

Indexed in the Thai-Journal Citation Index (TCI 2)

TABLE I
The Performance of System on Automatic Document Generator

Criteria Traditional Process System Process

Create Summary report from 1 document
• Process Time
• Format Correction
• Content Correction
• Similarity Check

18 Minutes
100%
95%

3 Minutes
100%
100%

Create Summary report from 2 documents by combining similar 
contents
• Process Time
• Format Correction
• Content Correction
• Similarity Check

42 Minutes
90%
90%

3 of 3 Similarities Found

6.5 Minutes
100%
100%

3 of 3 Similarities Found

Create Summary report from 3 documents by combining similar 
contents
• Process Time
• Format Correction
• Content Correction
• Similarity Check

73 Minutes
90%
75%

5 of 7 Similarities Found

18 Minutes
100%
105%

7 of 7 Similarities Found

Create Summary report from 4 documents by combining similar 
contents
• Process Time
• Format Correction
• Content Correction
• Similarity Check

104 Minutes
75%
70%

7 of 11 Similarities Found

33 Minutes
100%
100%

10 of 11 Similarities Found

Create Summary report from 5 documents by combining similar 
contents
• Process Time
• Format Correction
• Content Correction
• Similarity Check

145 Minutes
75%
70%

9 of 13 Similarities Found

47 Minutes
100%
100%

11 of 13 Similarities Found

Create PowerPoint Presentation
• Process Time 
• Format Correction
• Content Correction

55 Minutes
80%
70%

27 (+10) Minutes
100%
100%

From collected data in Table I, when working with 
a single file, the process time was slow because staff 
had to copy the contents from the submitted file and 
put it in the correct format of the summary report file. 
When working with one document, the format and 
content did not have to be recheck, so the percentage 
of correction was 100% for staff. However, as the 
number of submitted documents increased, the 
time to process increased as well, resulting in staff 
completing the task in more than two hours. When 
working with multiple documents, the format and 
content correction rate tended to drop because staff 
had to focus on many contents at one time; moreover, 
exhaustion could create human error. As for the 
system, it could still perform, as it should, even with 
the increasing number of documents. The processing 
time of content extraction, of course, increased with 
each additional document because there was more 
work to process and more similarity to recheck. As for 
content similarity, staff tended to have more difficulty 
in spotting similarity as the number of documents 
increased. As for the system, the similarity found rate 
dropped as well, in particular when inspecting the 
case of two similarities that the system was unable 

to spot. This was because the similarity rate was 
lower than the setting, as the keyword was different 
word but had similar or relate meaning. However, 
the processing time was still lower than human 
process. As for PowerPoint file creation, the system 
performed with a low processing time and higher rate 
of correction than traditional process (human staff). 
However, human recheck was required to check some 
of the slides because the content extracted from the 
system might be too large to put in one slide. In the 
performance test, it took the system 27 minutes to 
create the PowerPoint file and the staff required 
around 10 minutes to go over the slides and 
make some corrections. [11]
	 In addition, it was necessary to evaluate the 
effectiveness and benefit of the system it had for 
the staff and organization. This required a set of 
questionnaire containing two parts: the first part with a 
set of Likert-scale questions and the second part open 
for comments. The questionnaire was distributed to 
seven staff members involved in the progress report. 
The result of the effectiveness evaluation is shown 
in Table II.
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TABLE II
the Effectiveness of System on Automatic Document Generater

Criteria Score Level Comment

The system reduced the process and time of creating 
Overall Progress Report. 

4.43 Agree •	The System processing time should 
be shorter.

•	The System should automatically 
extract content-related pictures
from reports and incorporated them
in the report.

The format of the Overall Progress Report generated 
by the system was accurate.

4.71 Strongly 
Agree

-

The content of the Overall Progress Report that 
generated by the system is accurate.

4.57 Strongly 
Agree

-

The system helped organize the contents to reduce 
similar contents to appear in multiple places in the 
report.

4.29 Agree •	User still needed to check 
similarity contents.

The Similarity check help staff to be able to seek the 
solution of the same problem that appeared before. 

4.29 Agree •	The similarity check helped find
solution from other cases

•	The system should store content, 
which can be used to find solution 
for similar problem; this would be
even more helpful.

The system reduced the process and time of creating 
Overall Progress Report Presentation.

4.43 Agree •	The system should have the 
capability to separate long 
contents into multiple slides.

Over all the system met the needs of users to 
complete the work.

4.71 Strongly 
Agree

-

From the data collected, all staff agreed on the 
effectiveness of the system. They all agreed that 
the system helped reduce the process and time in 
developing the Overall Progress Report. However, 
the staff felt that the system should complete the 
task much faster. However, the system generated 
contents in the documents without installing them in 
the system. If the system could save data and recall 
them when needed, the process could be faster. The 
staff strongly agreed that the format and content of 
report were accurate as it should be. They also agreed 
that the similarity function was useful in helping 
staff to spot similar contents and to summarize those 
points. The staff reported that the system reduced 
time and process in creating PowerPoint file from 
the content in MS Word file. However, the system 
should improve performance by separating one long 
contents so that several smaller content files could fit 
in the Slides. Overall, the staff strongly agreed that the 
system met their needs and helped them to complete 
the task more efficiently and effectively. 

VI. Conclusion

	 From this research study, the prototype system 
can help reduce process and time, which is necessary 
for organizations that have to complete the task in 
time for withdrawing payment phase of the project. 
The information extraction is necessary to the task 
through replacing manual extraction and generating 
report. The system could do this automatically to 
reduce workload for the staff. By doing so, the system 

can generate the report with the correct format and 
content for the staff. The process that might require 
more than two hours or even a day can be reduced 
into less than an hour. Besides helping the staffs to 
complete the report, the system helps notify the staff 
of the similar contents, such as similar problems that 
occur among different sub-contractors. The main 
contractor can spot the same problem and help resolve 
such problem for sub-contractors. This can also alert 
the main contractor if similar problems appear among 
multiple sub-contractors. These might be important 
or urgent problems that have to be solved before they 
can cause damage or delay to an organization. 

VII. Future Work

	 This research study has developed a prototype 
system to help reduce the process of developing the 
report, which can sometimes be time consuming. 
The result met the expectation of people involved 
in the process. However, there is still much room 
for improvement, in particular, how to enhance the 
system to extract and incorporate pictures in the final 
report. The system should be capable of extracting 
data from submitted documents and store them in 
database instead of extracting and creating the final 
report instantly. This will reduce the time of creating 
the final report. If there is an adjustment in one of 
the submitted documents, then only one document 
is needed to extract the information, not redoing all 
the documents. Storing data in the system becomes 
information source for staff to find the solution or 
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process in previous similar problems. Of course, the 
current system can point out the similarity of content 
within the documents submitted for process at the 
time. However, in reality, the problem that occurred 
in one sub-contractor report might happen in the past 
operation or in the future operation. So if the system 
is stored the database, this will enable staff and people 
involved to react to the problem more effectively. 
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