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Abstract

This study focuses on the challenges and potential for Intelligent Document Processing (IDP) with Artificial
Intelligence (Al) to manage unstructured data. A large amount of data in many different forms, such as information
from the 10T, cybersecurity and more are produced during this modern Digital Age which has been widely
distributed through a wide range of unformatted formats. IDP utilizes Al technologies like Machine Learning (ML),
Natural Language Processing (NLP), and Computer Vision (CV), with the aim of converting unstructured data into
structured, usable information. The IDP, are explored in the findings and discussion section that emphasizes its
capability to automatically perform redundant tasks, reduce operating costs as well as improve employee

productivity.

Keywords: Artificial Intelligence (Al), Natural Language Processing (NLP), Document Processing, Computer
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1. Introduction

In today's world, everything is connected to a data
source, and digitization has made it possible to record
everything. The current electronic era has an abundance
of data available in various forms including the Internet
of Things (1oT) data, cybersecurity data, smart city data,
business data, smartphone data, social media data,
health data, COVID-19 data, etc. This data can be
structured, semi-structured, or unstructured [1].

With the emergence of new communication platforms
and diverse applications such as social media, mobile
applications, and digital marketing, the data delivered
lacks a typical format or predefined schemas like the
standard data and is unmanageable with the relational
database models. Data is generated in various forms like
text, audio, videos, emails, and images, which are
categorized as unstructured data. Unfortunately, such
data lacks structure and standardization, which leads to
difficulty for most organizations to edit, search, and
analyze [2].

Based on Forbes statistics, it reported that 95% of
business organizations struggle to analyze unstructured
data due to they do not have the required expertise to
deal with unstructured data [2]. In a business company,
80% to 90% of data is in the form of unstructured
format (Sukrutha, 2023). Business companies face
significant challenges in effectively processing such
unstructured data. In addition, the process of
unstructured data analysis is always time-consuming
and costly for any organization [2].

However, all organizations are required to extract
valuable information from unstructured data to access
functional information. Thus, automated analysis is
crucial in helping the organization manage and access
useful information in a structured manner. By
automating the unstructured data kept in digital formats,
organizations are allowed to quickly gain insight into
their businesses, increase their competitive edge,
improve productivity, and drive innovations. Artificial
Intelligence-based (Al-based) technologies are critical
for organizations that would like to adapt to automation
solutions [2].
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Intelligent Document Processing (IDP) is the conversion
process of unstructured data such as email, images, and
PDF documents to functional data. Intelligent
Document Processing is one of the processes carried out
by artificial intelligence (Al) and Al technologies are
one of the best automation processes of the next
generation. It involves Computer Vision (CV), Deep
Learning (DL), Machine Learning (ML), etc. for data
extraction [3].

The field of Artificial Intelligence (Al) is widely
renowned as one of the most exciting and promising
areas in the technology landscape. Analysts believe that
Al will play a vital part in any business sector and
industry. Besides that, the potential for value creation
across the economy with machine learning (ML), a
major subset of Al, is vast. It not only affects consumers,
but it also transforms the way businesses operate
aTsyapewtheoxlet . [4].

The increasing demand for the effective use of
unstructured data necessitates the development of an
Al-based unstructured document processing framework.
This framework can aid organizations in extracting
valuable insights from unstructured data automatically.
Therefore, this research area is considered a significant
and an important research topic [2].

Extracting insights from unstructured data can be
challenging due to the lack of a predefined schema or
format. Therefore, it is more challenging to analyze and
process. Besides that, it also required the users to have a
certain level of understanding to utilize the Al
technologies and techniques. Thus, the main research
objectives of this study are listed as below:

e To review the advantages and disadvantages of
IDP with Al-based techniques for unstructured
data.

e To understand the challenges with IDP to
manage unstructured data.

Intelligent Document Processing (IDP) is a powerful
technology that can transform unstructured and semi-
structured data into a structured format. By leveraging
advanced Al technologies like machine learning (ML)
and natural language processing (NLP), IDP can capture,
classify, and extract even the most complex and
challenging data. This extracted data can then be
validated and automatically entered into existing
applications using Robotic Process Automation (RPA)
technology [5].

According to [4], although advanced analytics and ML
have been shown to provide a competitive advantage,
many enterprises still struggle with their adoption. The
lack of a clear Al strategy, talent, and data are major
barriers, along with soft factors like leadership,
decision- making, and company culture. According to

[6], it is shown that there are some potential issues and
challenges with using machine learning, such as
collecting sufficient and relevant training data. Besides
that, another challenge is the development methods to
automate document processing using machine learning,
particularly for complex documents. Moreover, it
requires efficient and effective technology and
techniques to process and analyze fast streams of
unstructured data. The complexity of unstructured data
poses challenges for information extraction, especially
for streaming data. Structural variation and differences
in data formats are the critical obstacles associated with
unstructured big data [7]. To fully leverage the IDP and
gain access to valuable insights, organizations must go
beyond simply knowing about it and actively
incorporate it into their management and utilization of
data.

Extracting insights from unstructured data can be
challenging due to the lack of a predefined schema or
format. Therefore, it is more challenging to analyze and
process. Besides that, it also required the users to have a
certain level of understanding to utilize the Al
technologies and techniques. Thus, the main research
objectives of this study are listed as below:

e To review the advantages and disadvantages of
IDP with Al-based techniques for unstructured
data.

e To understand the challenges with IDP to
manage unstructured data.

2. Literature Review

Intelligent Document Processing (IDP) is one of the
most popular technologies in this modern era with a
high demand focused on the automation of the way
humans work with different types of documents on a
daily basis. Besides, Digital transformation is also one
of the trending topics nowadays as Robotic Process
Automation and other Al technologies such as ML work
toward automating the ordinary operations performed
by users. These Al technologies work together to
process documents intelligently with limited human
involvement [8].

The possibilities of electronically exchanging structured
information continue to rise significantly. Nevertheless,
a large amount of business processes continue to center
on the sending, receiving, and processing of
unstructured documents. According to Prasad (2020),
only 20 % of data in enterprises is structured and the
rest of it is unstructured data with most of it locked in
documents. Companies with the adaptation of an
automated document processing solution reported a
reduction of 50% in their staffing and labor cost [9],
while processing time is reduced to less than 20 %
compared to manual processing time. It shows that
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automation of business document processing is the key
element for businesses to be more cost-effective and
cost efficient.

Robotic Process Automation (RPA) refers to the
automation of service tasks to perform repetitive human
tasks precisely with the assistance of Al. The developer
set the task instruction with the use of some form of
screen recording and defining variables. Logging into
applications, copying and pasting data, opening emails,
filling forms are some of the examples of tasks.
Different from the traditional automation method, RPA
mainly emphasizes element identification instead of
screen coordinates or XPath selections which results in
better intelligent interaction with the user interface [9].
An alternative to the manual processing of documents is
necessary to limit human involvement, minimize error
rates and manage the time and cost efficiently and
effectively. In this case, the research of automatic
document processing has become one of the trending
topics in recent years. RPA, also known as digital
employee, has become a powerful tool to facilitate the
automatic processing of business documents. RPA
shows its effectiveness by enabling simple configuration
of robots to handle high-volume and repetitive tasks
automatically based on predefined rules which not only
limits the human errors, but also improves the efficiency
and cost reduction [10].

Al-based approaches are capable of extracting useful

information from unstructured documents automatically.

Al-based approaches are used in numerous applications
such as invoice digitization, health record extraction,
metadata  extraction, machine translation, text
summarization, insurance claims processing, and
contract analysis [2].

Natural Language Processing (NLP) is one of the
subfields of Artificial Intelligence that focuses on
empowering computers to understand and process
human languages, bringing them closer to human-like
language understanding. Named Entity Recognition
(NER) is an important component of NLP systems,
which involves the process of automatic identification
of named entities in a given text or document. Named
entities refer to real-world objects such as people,
location, date, and time. Recognizing and extracting real
named entities is vital for various research areas,
including Question Answering and Summarization
Systems, Information Extraction, Machine Learning,
Semantic Web Search, Video Annotation, and etc [11]
According to [12], significant improvements have been
made in extracting information from free text using
NLP techniques based on Al. NLP uses syntactic rules
to automatically scan and extract named entities like
names, locations, organizations, dates, and invoice
numbers from unstructured text using NER. The main
steps in NER involve text pre-processing, extracting

The Smart Document Processing

NER features, then training and classification. In text
pre-processing, the given text will be formatted to be
understandable for machine learning algorithms. Then,
features are extracted to create a numerical
representation because the NLP model could not work
on the text data. Lastly, the NER model will classify and
categorize words and phrases. [2].

Computer Vision (CV) is also a component of Al that
enables systems to identify and extract useful
information from scanned document images and other
visual inputs. The goal of computer vision is to extract
meaningful information from images with the
development of technology that enables computers or
systems to understand and recognize digital images [13].
Machine Learning (ML) is a type of data-driven Al that
provides the ability to learn about a system without
explicit programming [14]. Al Algorithms and Machine
Learning (ML) approaches have been effectively used
in real-world scenarios which include the digital
services, industry and commerce throughout the years.
ML acts as the teacher of the machines which “teach”
the efficient data handling skills by simulating the
learning concept of rational beings. It can be achieved
with Al algorithms that reflect diverse rational
paradigms including connectionist, genetics, statistics
and probabilities, based on cases, etc. The integration of
Al algorithms and the ML approach provide a
possibility for the exploration and extraction of
information to perform tasks such as classification,
association, optimization, grouping, prediction and
pattern identification. [9]

Since a large amount of enterprise data these days is
usually unstructured data which has no predefined
schema or format, it is more complicated and
challenging for users to collect, process and analyze the
data without proper structure [2]. In this case, Intelligent
Document Processing with Al is proven to be essential
and necessary for the processing of unstructured
documents.

However, there are several challenges and limitations
that might affect the performance of which need to be
addressed. There are major challenges regarding the use
of Unstructured Data. Inaccurate text data is added by
OCR text extraction in the form of noisy data
sometimes. This is a key problem related to data.
Unstructured data originating from multiple sources are
not standard and have different formats of data. The
lack of a sufficient supply of data and insufficient
quality is also another challenge in data processing with
unstructured data. Moreover, it is difficult to obtain
information in a language that is complex such as
Arabic, without the creation of dictionaries. It is
difficult with information extraction methods to
describe the semantic and contextual relationships
among named entities in this ambiguous language.
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Another challenge is posed by domain specific entities.
For example, the biomedical datasets are different from
any other dataset in terms of domain specific entities [2].
As the business process requires handling and
processing different types of unstructured documents
from the clients or suppliers such as invoices, ID cards
and application forms, it poses a challenge as these
documents differ in type, form and layout which require
classification based on their type and nature. Therefore,
the Al technologies used for document processing
should be able to extract the relevant fields from the
particular documents with the application of either
template-based or template-free approach. Moreover, Al
technologies should be able to process and improve the
quality of scanned documents, which is often submitted
with low quality scanners or mobile devices. The
collection of relevant target data from documents is
complicated when it comes to managing multi-pages of
unstructured documents which consist of tables with
data that span across different pages [2].

3. Method

A case study method will be used for this study due

to various data and information gathering have been
undertaken to study this topic. A case study is a research
methodology that assists in phenomenon exploration in
a certain context via various data sources. Besides, it
embarks on the exploration of phenomena from
different perspectives to uncover various aspects. In the
case study, the study is conducted in real-time within its
naturally occurring context, with the consideration that
context will influence the outcome [15].
According to [16], case study research is a qualitative
approach in which the investigator explores real-life,
recent cases over time involving detailed data collection
from numerous sources of information, and reports a
case description. To present the complexity of the issue
being examined, various methodological approaches
will be used. A case study will include a case study
database, a clear evidence chain, and multiple sources of
data from research. The depth and richness of the case
study description allow readers to have a Dbetter
understanding of the case and to determine the
applicability of findings beyond the setting. The
evidence sources for case studies include questionnaires,
interviews,  documentation,  direct  observations,
participant observations, archival records etc. Therefore,
case studies involve trustworthy information and act as
a reliable research method since case study research is
an in-depth and intensive research methodology [15].

4. Result and discussion

A questionnaire is conducted to review and understand
about this study and research objectives. The
questionnaire results from the respondents are shown in
the Fig. 1.

Fig. 1 Results from the questionnaire

RPA is the automation technology that strives to
automate human tasks including business processes by
utilizing software robots that interact with systems
through their user interface. It can help to increase
efficiency, decrease costs and efforts that humans spend
on repetitive tasks [17]. One of the advantages of RPA
is that it can automate numerous processes smoothly
and decrease operational costs significantly due to it can
handle repetitive tasks and time-saving as well as
resource-saving. Besides that, prior programming
knowledge is not a must to set up and implement RPA,
leading to accessibility to employees who are without
any programming knowledge and experience. Moreover,
RPA supports most of the regular business processes
with error-free automation and reduces the need for
human intervention. Furthermore, software tools are
scalable and do not get exhausted [2]. RPA can handle
tedious and redundant tasks, thus employees can
concentrate on more complicated and valuable tasks that
contribute more value to the company. The employees
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with more meaningful tasks can invest more time to
develop new skills to be more qualified for their job
[18].

On the other hand, RPA might be limited when it comes
to reading unstructured documents with various layouts
and formats. The documents need to be in the same
format for software bots to read accurately. In addition,
even minor changes in the automation application also
require reconfiguration of the RPA software bot [2].
Moreover, it can be disruptive and less effective if
without the appropriate tools although it seems like a
good idea for a company to shift to a more advanced
business system [19].

Even though it has been proven that a competitive
advantage can be achieved with the use of advanced
analytics and ML, enterprises nowadays are still facing
significant challenges in the adoption of ML due to lack
of clear strategy for Al, insufficient time and limited
data available. Soft aspects which include leadership,
decision making, and company culture are also some of
the challenges which affect the adoption of ML [4].

It is possible to achieve adoption through the creation of
a tangible business value. However, as part of product
or process innovation, the main challenge is to find the
right purpose and to deliver the technology in a
compliant manner. In these circumstances, for the
development of business value it is imperative to have
deep experience in processes and a good understanding
of commercial requirements. Efficiency can be achieved
by automation and an increased pace of implementation
of business processes, saving costs at the same time.
Effectiveness refers to higher business process quality
which consists of fewer errors and compliant process
execution [4].

ML is expected to address the clear business needs and
integrate them into the business process so that it can
deliver efficiency, preferably in the form of an end-to-
end automation, simplifying the access of business users
to technology. In this respect, ‘everyday Al' which is
capable of functioning without long data preprocessing
and training activities is expected. In order to achieve
this simplification, it is possible to integrate the
technology into the process where the data is stored and
improve the user experience [4].

In addition, access to data and its quality are two of the
key elements that contribute to the success of ML.
Firstly, it is necessary to consider the aspects of data
gathering, access and transfer, anonymisation,
annotation, curation, secure storage and deletion.
Nevertheless, strict observance is required in the areas
of legal frameworks and general regulations. When
more data is created or collected, Al must be trained and
evolved over time. The algorithms are expected to learn
directly from user behavior, which is then used to
internalize their knowledge. ML is currently still
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considered as an assistance system which coexists with
humans, and processes the data provided by humans.
This is expected to happen automatically, in a way that
human correction is used to improve algorithms and that
this knowledge is not forgotten by the machine. This
can be described as continuous learning. As a result,
users will be able to anticipate increasing accuracy over
time, build trust and depend on the results.

Furthermore, culture also plays an essential role in the
introduction of machine learning and therefore needs to
be adequately climate governed by innovation principles,
resources, time, etc. The leadership's mindset and
employees' willingness to accept change are the main
reasons for this. It will have to be derived from and
integrated with the proper strategy. It seems that
enterprises with pragmatic and hands on attitudes tend
to be more agile. They are aware of business needs,
have well defined use cases, and provide the necessary
environment for implementation such as fewer
organizational obstacles, empowerment of staff, no fear
of losing control or jobs. In fact, there seems to be a
reluctance and much slower adoption by customers who
are deeply entrenched in bureaucracy and hierarchies of
managers without an explicit innovation culture [4].

5. Conclusion

The study focused on the potential and challenges of
Information Document Processing with Aurtificial
Intelligence techniques to manage unstructured data or
documents. The prior study conducted by the
researchers on IDP with Al techniques indicated that
there are numerous benefits and challenges for Al-based
techniques, but it is still a very popular and trending
technique that most companies are adapting and
utilising. According to the findings of this study, Al
techniques such as RPA and ML have various benefits
to companies, such as increased efficiency, reduced
costs, and support for error-free automation of business
processes. In addition, they are also facing some
challenges, such as a lack of Al strategy, insufficient
data, and culture, in the adoption process for the IDP
with Al techniques. However, it can be overcome
through value creation, integration, data considerations,
and fostering an innovation-driven culture. IDP with Al
techniques has been growing and increasingly important
in each industry. Therefore, it is vital for companies to
emphasise, adopt and utilise the current technologies to
improve their business performance.
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