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Abstract — An Intelligent Human Resource Management (IHRM) system can enhance industrial productivity and expedite 
organizations’ success and promote the progress of industry in society. This idea is adopted by local governments to implement the 
concept of smart city in their districts. An IHRM system can simulate various scenarios to maximize efficiency by promoting 
interaction between management and employees. In existing systems, decisions based on human resources are dependent on human 
interaction and decision preferences. In our discussions in this paper we propose the use of intelligent concepts and provide cloud 
based management along with big data analytics. This paves the way to creating decision support applications using cloud 
computing technology where the large volume of data to be processed is assisted with big data analytics methodologies. 
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I. INTRODUCTION 
 
With the expeditious innovations in the field of science 

and technology, it leads many industries to utilize artificial 
management system in the smart city scenario. In this 
perspective, industries are in the stage to improve their way 
of human resource management methodology. Hence, 
intelligent human resource management is known as a 
motivation factor that can lead to an inimitable advantage in 
the development of smart city. This intelligent way of 
management influences automation in industry practices. In 
the recent survey, 90% of data utilized by Information 
Technology [IT] industries are in digital format. As a result, 
many industries had implemented the intelligent human 
resource management technique to manage their recruitment, 
internal and external relations, finance et al. This creates an 
enhanced work infrastructure and intelligent management of 
work resources. To promote such human resource 
management applications and services we need huge storage 
and computational frameworks. An innovative way to 
implement such intelligent framework is by utilizing cloud 
computation approach which enables industries to use 
various cloud based services and develop its applications in 
smart cities. This improved performance is implemented to 
all kind of employees in the industry. Such intelligent HR 
solutions help to promote business strategy of an 
organization. 

Stredwick et al [1] defines and give a detailed view on 
human resource management in an industry. Deadrick DL et 
al [2] explains the challenges faced by human resource 
management and traditional methods to overcome it. Bakıcı 
T et al [3] gives a detailed view on the importance of 
adopting intelligent human resources management in the 
development of smart city infrastructure. Hagras H et al [4] 
suggest the Ambient Intelligence method to realize 
intelligent frameworks and respond to the users in that regard. 
Zhuhadar L et al [5] specifies the role of intelligent 
autonomous decision systems in smart city development. 
Suciu G et al [6] illustrates the importance of cloud 

computing to achieve intelligent human resource 
management system. Meijer A et al [7] defines that 
intelligent systems craft new form of human collaboration to 
achieve better outcomes. Bucura A et al [8] introduces a new 
tool kit for monitoring and reporting documents which 
results in smart governance. Marsal-Llacuna ML et al [9] 
introduces the needed changes in data collection to access 
smart ness accurately.  

Navimipour NJ et al [10] introduces the idea of clouds to 
share and manage Human resources by introducing new 
services. Navimipour NJ et al [11] suggests various 
implementations in the firm and employee relations in an 
effective way and provides improvements in intelligent 
employment to an organization. Manvi SS et al [12] explains 
the importance of clouds in computing infrastructure. Shakil 
KA et al [13] gives a detailed view of data management in 
cloud enabled infrastructure. Huang B et al [14] introduces 
the idea of cloud services for small and medium enterprises. 
Son I et al [15] analyses the relationship between cloud 
initiatives in a firm and its implications in the market. 

In this paper we propose a novel intelligent human 
resource management system based on cloud computing and 
big data with applications to smart cities. The remaining of 
the paper is organized as the follows. In the section 2, the 
proposed methodology is demonstrated; in the section 3, 
performance is demonstrated in the section 4, we summarize 
the work and give the conclusion. 

 
 

II. THE PROPOSED METHODOLOGY 
       

With the use of existing human resource management 
architecture, a new autonomous intelligent human resource 
management is evolved by introducing a new tool for 
personnel selection to create an intelligent environment [16]. 
To implement this intelligent human resources systems 
cloud based infrastructures are introduced [17]. This 
intelligent system should enhance both employees and firm 
by advancing workflow scheduling parameters [18]. Hence 
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a cloud computing paradigm can support the collection and 
storage of data across cloud nodes and advances the 
enterprises [19]. This determines a method to calculate 
payroll for employees considering their experiences with the 
aid of knowledge management frameworks [20]. 

The proposed approach is to enhance industries to 
manage human resources for the development of industries. 
By utilizing Software as a Service (SaaS) information about 
the employees are stored in cloud nodes to evaluate the 
fitness of employee to the organization. As a part of this, 
cloud based recruitment to an organization is introduced 
which is accessed using a software tool. After employees 
are appointed their performance should be evaluated based 
on their work with the help continually evaluating the work 
completed by employee by setting goal to them. This is 

achieved by using the cloud based performance evaluation 
software that which leads to providing incentives to 
employees for best performance in given work. Cloud based 
human resource management can also access and implement 
changes in pay roll of employees regarding their 
experiences. Cloud can also protect the details of employees 
and shares it securely with the management of the firm. It 
can also calculate PF and other funds for employee wellness. 
The main advantage evolved with the cloud services is, it 
enables the management to keep a perfect track on 
employee’s performance. This cloud based intelligent 
human resource management has its vast applications in 
smart cities. This type of data processing involves the 
technique of big data analytics along with cloud computing 
architectures. 

 
Fig. 1. Demonstration of the Proposed System. 

 
 

With the help of cloud computing infrastructure, we can 
have access to the current updated software version to 
automate payroll processing by occupying little space 
instead of large paper work. ** In our work here, we 
propose the Pi calculus for the adopted SaaS. Pi calculus can 
formalize and verify the process algebra of a concurrent 
system, which consists of the name and process to form its 
basic computing entity, through the name of the 
communication between the realizations of the process with 
Pi calculus tool describes the software service process and 
its presentation from the function to analyze and verify the 
process model and evolution process. However, the classic 
Pi calculus lacks the ability to express service flow and 

evolution in terms of non-functionality, such as execution 
time, reliability, and execution probability which will add 
non-functional signatures.  

Using EPi to formalize the SaaS process, there are three 
problems to be solved: how the elements of the SaaS 
process correspond to the basic elements of the EPi calculus 
and how the user's individual needs are embodied in the 
SaaS process; how to formalize the SaaS with EPi calculus. 
We refer to the service as the activity of the EPi calculus, 
and the interaction between the tasks or activities 
corresponds to the activity of the EPi calculus, and the 
message passing between services corresponds to the 
information received and output by the process in the EPi 
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calculus. Service process evolution is the process of system 
evolution of the process to a new process, where the process 
can also be a process cluster as the follows. 

1). Automatic operation rules. 

 , . 'c F F                                    (1) 

2). Output the operating rules. 

 , . 'xy c F F                                    (2) 

3). Match the rules of operation 

 (z), . 'x c F F                                  (3) 

If the ρ is positive, then the two actions are different and 
do not have similarity. If ρ is a positive integer, then the two 
have the same action, but non-functional characteristics are 
different, ρ smaller shows the same action in the premise of 
the non-functional characteristics of the closer; if ρ is 0, then 
the activities and characteristics of the two are exactly the 
same, is an ideal of the quantization of the degree of mutual 
simulation can be compared between the two aspects of the 
functional behavior and nonfunctional characteristics before 
and after the evolution of the process. For different aspects, 
a specific mutual distance calculation method can be 
introduced to compare the degree of approximation of the 
process with threshold and compare thresholds to select 
different service flows. **This completely eliminates the 
traditional method of paper based payroll calculation and 
introduces a smart cloud based payroll services to an 
organization. This method can maintain the information in 
the payroll in a more secured manner and shares only with 
the management of the firm. 

It provides:  
• More secured data sharing environment. 
• Autonomous processing of payroll. 
• Easier and less expensive when compared with     

traditional payroll. 
A new way of cloud based solutions which can save both 

time and expense of recruiters in a firm for personnel 
selection. This technique increases productivity by 
performing recruiting process without considering time and 
place of the interview. It analyses the applicants through 
online screening test, this is possible only with a working 
internet connection which enables the cloud recruiting 
software to start its process of selection of qualified 
applicants. This process reduces the risk of recruiters to find 
a correct employee to fit the goal of the firm. 

It provides: 
• Secured maintenance of applicant’s data. 
• Reliable recruitment process. 
• Increased scalability. 
This method is reliable because broad variety of 

applicants can be evaluated with minimum time pace that 
helps the recruiters to analyze different talented applicants. 
This technique optimizes hiring processes. Finally this cloud 
based recruitment provides better management solutions to 
the firm. 

Cloud based employee performance management is an 
effortless way to use cloud services for assisting the 
performance management culture in an organization. It 
transforms the productivity of the workplace. This software 

can automate the reviews based on the performance of 
employee such as feedback on employee’s work, employee 
appraisal, setting and tracking the goal of an employee and 
generates report based on the performance evaluation. 

It provides: 
• Software is more reliable and easy to analyze 

employee’s performance. 
• Set up a goal for employee and tracking in that 

regard.  
• Creates reports based on employee performance. 
This software can also be customized in order to fulfill 

the needs of an organization. Therefore, we propose the 
listed way of describing the methodology. 

STEP 1: Data Source: role of employee, personnel 
details, basic pay, leave details and new applicants    for job 

STEP 2: Data collection 
STEP 3: Big data analytics 
STEP 4: Data Acquisition  
STEP 5: Data storage in cloud infrastructure 
STEP 6: If Employee 
STEP 7: Data transfer after decision making  
STEP 8: Employee current status, incentives, leave, 

salary details and performance appraisal  
STEP 9: Else firm 
STEP 10: Data transfer after decision making  
STEP 11: Employee performance report, payroll and PF 

details and online recruitment details. 
STEP 12: End 
The above mentioned algorithm describes the process 

involved in intelligent human resource management in an 
organization. First the data sources are obtained from 
various sources of the employee and from the applicants for 
job in the firm. Then the collected data forma big data 
structure that result in the data acquisition process. With the 
help of cloud based human resource solutions the resultant 
data is stored in a secured manner. Further it checks the user 
login if it is an employee data is transferred regarding their 
current status, incentives, leave, salary details and 
performance appraisal. Else it is a firm login then it transfers 
the data regarding employee performance report, payroll 
and PF details and online recruitment details. 

 
 

III. RESULTS AND ANALYSIS 
 
As the cloud based Intelligent human resource services 

are in a developing pace the services such as cloud based 
recruitment process, performance evaluation of employee in 
a firm and payroll information are developed with a greater 
efficiency as mentioned in the below results. 

Fig. represents the number of employees in a firm which 
is a part of payroll generation. This chart representation helps 
the firm to know the current number of employees working 
in the firm. Further this representation helps to easily analyze 
the total number of employees and how many employees 
should be recruited additionally.  
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This represents the leave application status of employee. 
The cloud based payroll method helps the HR manager to 
easily keep track on employee’s leave application instantly 
by avoiding written leave reports of an employee to calculate 
payroll. 

This represents the salary distribution to employees in a 
firm. After calculating above approved leaves of an 
employee, salary for an employee is created.   

 

This salary distribution may vary from month to month 
based on their performance and leave they availed. Finally 
this chart represents the total amount of salary distributed to 
employees from company. 

 

Fig 2. The Salary Distribution to Employees 

 
Fig 3. The Difference between Traditional Recruitment Procedure and Cloud Based Online Recruitment Procedure. 
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This represents difference between traditional recruitment 
procedure and cloud based online recruitment procedure. 
From this chart we can see clearly that recruitment based on 
online analysis is comparatively high when compared with 
traditional recruitment. 

 
 

IV. CONCLUSION 
 
Cloud enabled intelligent HR management solutions offer 

many advantages in this digitized working infrastructure. 
This technology mainly streamlines many tasks based on 
workforce management. This method opens up an easier way 
to access main documents and employee details of the 
company in a secured manner. This cloud environment 
provides flexible control on main documents of company. It 
enables HR to become more productive to handle employee 
tasks. Finally this cloud computing based intelligent human 
resources management is a more efficient way of 
management with reduced effort. This results in the 
transformation of traditional human resources management 
into a cloud based autonomous human resource management. 
This Improvement leads to a smart business environment 
which is an innovative application for companies located in 
smart cities. In the future research, we will implement the 
SaaS system to test the performance. 
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