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Abstract—The objective of this study is to design a conceptual
framework of intelligent human resource management using
latent semantic analysis (LSA) with the internet of things (l1oT)
by using Near Field Communication (NFC) technology and to
design the intelligent human resource management architecture
using latent semantic analysis with the Internet of Things using
NFC. The aim is to develop a prototype in human resource
management system development for application in an
organization. The research results show that the conceptual
framework consists of input in the form of HRM loT LSA. As
far as the process is concerned, it was Intelligent Human
Resource Management using Latent Semantic Analysis with the
Internet of Things to operate in a High Performance Education
Organization. The output with regard to the High Performance
Education Organization had 4 components: 1) a mobile
telephone that had NFC 2) NFC Tag used in imputing the data 3)
processing the data by LSA and 4) an application showing the
data. The system architecture was divided into 3 main parts:
BYOD (Bring Your Own Device), HRM and an HPO Report.

Index Terms—Human resource management, latent semantic
analysis, internet of things, NFC.

I. INTRODUCTION

Technological advancement has changed and developed
quickly. The Thai government has specified the policy
framework with regard to information technology and
communication as a 10-year policy. The first phase was the
period of 1996-2000, followed by the period 2001-2010 with
the current one being 2011-2020. Entitled Smart Thailand
2020, it focuses on intelligent development. The business
operation in terms of the economy and of society to be based
on knowledge and intelligence. People and organizations in
every sector realized the importance and the role of ICT to
economic and social development that was both
environmentally friendly and had a part in the development
process. With regard to the said policy, there was a concept of
university management called Green University, that involved
using information technology to connect information from
various parts of an educational organization to analyze and
manage the organization systematically [1] by using
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Enterprise Resource Planning (ERP) that helped save
resources, reduce work operation and help manage
organization to progress [2] by connecting information in
each aspect of the management of the organization, and to
manage the organization systematically. One of the minor
aspects of ERP which was however an important component
that would help the effective management of an organization
and which could lead an organization to achieve its goal was
Human Resource Management (HRM). Associated with this
and with the advancement of information technology and
communication, was the development of a format to manage
human resources through the internet entitled e-HRM [3]
which would help data management in terms of inspection,
searching, and improvement of relevant information to make
it more convenient. Through this organizations could access
information anywhere and at any time through the internet.
However, in accessing or recording data such as training data
records, activity participation, self-development etc., users
had to input data by themselves, and there was always the
possibility of mistakes or delays. Nowadays, there is more
technology which helps access and manage data more
conveniently. Connecting data in daily life is done through an
internet network called the Internet of Things (1oT).

The technology of the IoT has the characteristics of
connecting and sharing data relating to both living and
non-living things, which helps provide convenience in terms
of verifying, checking for safety, or providing convenience in
controlling various items of equipment as needed [4]. The 10T
connects telephones, mobile phones or computers by sending
information freely and automatically using wireless
technology. There are 4 popular forms of wireless technology
in use for sending and receiving data [5] in the form of
Infrared Data Association (IrDA), Bluetooth, Radio
Frequency ldentification tags (RFID) and Near Field
Communication (NFC), the last of which is a short range
wireless technology which is extremely safe and low cost [6],
[7]. Moreover, in related synthesis study results, it was found
that NFC apart from payment there were applications in other
areas of data management such as use in universities to
replace student cards to control class attendance through the
use of mobile NFC, or even in medicine by using NFC
technology to collect personal information and the health
information of patients in order to access information quickly
for health cards etc. Therefore, in this research, the idea is to
use NFC in managing data as part of the human resource
management system.

The management of human resources in conjunction with
NFC technology has helped proved convenient in accessing
data. However, in managing data so that the information in the
system were correct and accurate, and in order to reduce
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repetition of these data, all the data must go through Text
Processing. There are many techniques used in Text
Processing, but was one technique can analyze the text
content and find similarities between words or messages that
had similar content meaning without using grammatical
criteria. This is Latent Semantic Analysis (LSA). Deewester
et al. [8] explained that the analysis of latent semantics by
single value separation could solve a problem with regard to
words which are written differently but have the same
meaning. Consequently, it could be used to find the similarity
between words which were written differently but had the
same meaning. Previous research, however, has not yet
developed a system for those who speak Thai, and there is no
classification for the parts of speech (POS) found in this
language. As a result, it is difficult to analyze [9]. Moreover,
there are many Thai terms that have only one meaning and the
system cannot differentiate what messages or words the
individual wants to use.

From the source and importance of the aforementioned
problems, if we could introduce intelligent human resource
management into organizations using latent semantic analysis
via the Internet of Things by NFC, it would not just reduce the
costs, mistakes or errors associated with data repetition. It
would also lead to good and fast communication inside the
organization, and would increase efficiency in organizational
management. This in turn would lead to the development of a
high performance educational organization, and be the
prototype for system development. Consequently, the aim of
this research was to design the necessary architecture.

I1. OBJECTIVES OF THE RESEARCH

1) To design a conceptual framework of intelligent human
resource management using latent semantic analysis with the
Internet of Things using NFC.

2) To design the intelligent human resource management
architecture using latent semantic analysis with the Internet of
Things using NFC.

I11. RESEARCH OPERATION

1) To study documents and related research in human
resource management, latent semantic analysis, and NFC, and
then to analyze the data to create a conceptual framework for
the system.

2) To develop the system components from the conceptual
framework. This has 3 basic foundations including input,
process and output.

3) Develop the architectural design from the conceptual
framework of the system.

IV. RESULT

The research results are divided into 2 parts according to
the research objectives. The details are as follows:

A. The Result of the Conceptual Framework of the
Intelligent Human Resource Management System Using
Latent Semantic Analysis via the Internet of Things Using
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Fig. 1. Conceptual framework.

From Fig. 1 it can be seen that the conceptual framework
consists of:

1. input consisting of HRM loT and LSA

2. process is the system.

3. output consisting of a high performing educational

organization.
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Fig. 2. System components.

From Fig. 2, it can be seen that the system components
consist of 4 parts as follows:

1. Mobile telephone in the form of NFC technology to be
used to replace personnel 1D cards

2. NFC Tags to be used in inputting information such as to
use in recording operating time, participating in various
activities which in this part would be evidence data.

3. Data collection management system managing semantic
data as part of human resource management using mobile
NFC technology.

4. Application to be used in showing data such as collecting
the personal data of personnel showing such data as work
timetables, meetings schedules or various activities that will
happen, to report individual workload, etc.

B. The Result of Intelligent System Architectural Design by
the Management of Semantic Data via the Internet of
Things Using NFC Technology

From Fig. 3 it can be seen that the systems are divided into
3 main parts as follows:

1. BYOD (Bring Your Own Device). To input data, there
are two parts involving quantitative and qualitative data.
Therefore, the input of data should consist of self-filling out
and inputing data via the Internet of Things by NFC Tag. Any
equipment could be used in inputing such data.

2. Part of HRM system incorporates data processing which
retrieves related information from the Human Resource
database which contains both quantitative and qualitative data.
Therefore, quantitative data in the form of statistics, would be
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input into the database. As for qualitative data, the latent 3. An HPO Report is part of the report showing the results
in terms of high performance using educational organizational

semantics would be analyzed by LSA and then would go
through the process of inspecting work burden agreement. data.
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Fig. 3. Architecture of an intelligent human resource management using latent semantic analysis with internet of things using NFC technology.
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Fig. 4. Module of latent semantic analysis for intelligent human resource management.
From Fig. 4 we can see that the module is divided into 3 1. Word management including word segmentation entitled
TCLLAB for Thai language stop-word list remove to

modules as follows:
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keyword.

2. LSA including term weights to form keywords to create
a term-document matrix. In addition, the
compression/generalization  provided by the SVD
calculations and similarity calculation by Pearson’s
correlation results in the creation of a similarity database.

3. Clustering includes partitional clustering by bisecting
K-means call using the program CLUTO output to clusters.

V. CONCLUSIONS

The research study results in the creation of the architecture
for an intelligent human resource management system by
using latent semantic analysis via the Internet of Things using
NFC. The objective has been to design the conceptual
framework which consists of input in the form of HRM loT
LSA. As far as the process is concerned, it takes the form of
Intelligent Human Resource Management using latent
semantic analysis via the Internet of Things to develop a High
Performance Education Organization. and the output was
High Performance Education Organization and then would
develop the component of concept framework. The system
had 4 components as follows: 1) mobile telephones with NFC
2) NFC Tag used in inputing data 3) Data were analyzed by
LSA for the Thai Language of Thai word tokenization is
sentence segmentation.[10] and 4) Application to show data
results and then to design the system architecture. The
architecture of the system is divided into 3 main parts in the
form of BYOD (Bring Your Own Device), HRM, and HPO
Report. This research study was to be a prototype for
developing a system for application in an organization to
manage human resources by using NFC technology in
inputing data, with NFC being used to help reduce costs [6],
[7] Moreover, imputing data in this way would reduce
mistakes or prevent the overlapping of data, and help
communication within the origanization to be smoother and
faster. It would also increase the efficiency in terms of
organizational management, which would lead to the
development of a high level educational organization.
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