
 

                                                                                                                  
 

 

   
   Journal of Green Engineering (JGE) 
       

              Volume-10, Issue-7, July 2020 
   

 

 
                      

 

 

 
 

 
 

Implementation Strategy and Model of 
Robotic Process Automation for Green IT 

Development: An Exploratory Study 
   

JeongBeom Kim
 

 

Professor of Bigdata, AI Department, Namseoul University, Daehak Ro, 

Sunghwaneup, Choongnam, Korea.E-mail:jbkim@nsu.ac.kr 

 

Abstract 
 
The purpose of this paper is to do an exploratory study of implementation 

strategy and model of Robotic Process Automation. By implementing 

Robotic Process Automation, differentiation strategies such as maintenance 

of IT systems, process innovation, quality improvement, global collaboration 

system, and simulation of new business have been realized. Recently many 

companies have implemented Robotic Process Automation to reduce 

operation costs and increase operation accuracy as well as profit 

dramatically. Robotic Process Automation leverages AI technologies. 

Robotic Process Automation is moving toward Intelligent Process 

Automation to take over difficult and sensitive works. 
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1    Introduction 
 

Robotic Process Automation (RPA) is kind of a software that automates 

simple repetitive tasks based on rules performed by users. Intelligent 

automation is an emerging area that brings together new technologies, like 

AI, and process reinvention in a partnership between digital and human 

resources. Robotic Process Automation provides a digital workforce that  
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allows end-users to work quickly and accurately at a low cost[1][3-6][18][9]. 

This study is to do exploratory study about Robotic Process Automation 

strategy and model in terms of improving efficiency and competitive 

advantage. The main purpose of implementing Robotic Process Automation 

in business activities is to automate tasks that require cognitive abilities, such 

as paper document numbering, security-enhanced site linkage, and inspection 

of various documents. Image detection and recognition technology execute a 

pivotal role in Robotic Process Automation. In rapid changing business 

environment, process automation can be a major issue initially. However, 

this issue can be resolved through the emerging robotic process 

automation(RPA) technology these days. Recently, RPAI (Robotic Process 

Artificial Intelligence) has been created by combining RPA with artificial 

intelligence(AI)[21]. RPA application is leveraging AI technologies which 

are MLP (Multi-Layer Perceptron), CNN (Convolution Neural Network), 

RNN(Recurrent Neural Network), AutoEncoder, and GAN(Generative, 

Adversarial). The figure 1 depicts sample case of data process in RPA 

application [7, 24]. 

 

 
Fig. 1: data process in RPA 

 

2 Related Study 
 

Due to the outstanding popularity of RPA, it has become the hottest new 

technology of AI these days. RPA is expanding its business mainly from 

processing structured data to processing unstructured data by adding artificial 

intelligence. RPA related success stories from leading domestic and 

international companies bring insight into how the RPA is now delivering 

digital workforce and how it will evolve in the future[11].  Robotic Process 

Automation benefits the enterprise with many success cases. It is becoming 

more and more widespread. The digital workforce of the future is not about 

robots replacing 100% of human work but about the collaboration of man 

and robot. RPA is moving to IPA (Intelligent Process Automation) to take 

over difficult and sensitive works.  

For years, RPA have been automating process for efficiency, freeing 

workers from repetitive tasks, streamlining the back office and looking for 

cost savings. Now, RPA is exploring intelligent automation to establish 

thinking processes that communicate real-time insights to employees, 

customers and partners across an expanding ecosystem.  
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The ability to add intelligence to automation opens a new universe of 

possibilities that will have a profound impact on the way organizations 

operate and the way work gets done. More than anything else, intelligent 

automation will be a defining factor for the future workforce. Key decision 

makers from many industries take a comprehensive view that RPA 

automation will have good impact on their organizations. They view 

automation through the lens of their company’s strategic vision, and 

generally as a means to a greater goal: not only speed, efficiency or cost 

savings but as a means to capture data more comprehensively, improve the 

customer experience, reduce risk, capitalize on artificial intelligence (AI) and 

ultimately enable innovation in their organization. Automation technologies 

are developing at a breathtaking pace, and business leaders are faced with 

prioritizing the areas of the business to automate, and then understanding and 

choosing among technology options. Progression to truly intelligent 

automation requires first defining and streamlining processes, and then 

restructuring the organization around those processes, all of which will be 

driven by technologies that have never been available before.  

RPA is a software that automates simple repetitive tasks based on rules 

performed by employees. It provides a digital workforce that can perform 

tasks quickly and accurately at a low cost. The RPA application area consists 

of four steps. The first step is to automate formal, digital data-centric tasks 

such as Excel processing, ERP routine operation, and standard web scraping. 

In this stage, it handles standardized tasks in the object recognition way. The 

second step, RPA automates paper documents or image-based tasks. In this 

step, RPA automates paper documents such as real estate enrollment, court 

ruling, car register, etc.  The OCR function is needed at this stage. The third 

step is to automate the task of linking external sites. In this stage, deep 

learning such as CAPTCHA recognition is being applied. The fourth step is 

to automate document inspection and classification tasks. This includes 

contracts, service applications, and personal information documents 

including fingerprints. At this stage, natural language processing technology 

(NLP) and non-text recognition technology are applied. The figure 2 depicts 

RPA application area [19]. 

 

 
Fig. 2: RPA application area 
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There are four roadmaps for RPA implementation. The first roadmap is 

desktop automation which is simple automation of designated tasks, database 

connection, data inquiry, single application, macro application, etc. The 

second road map of RPA is structured process automation. This road map 

contains execution about simple and repetitive tasks based on structure and 

rules, structured data input and output among systems, and application of 

basic OCR (Optical Character Recognition) technology. The third road map 

is IPA (Intelligent Process Automation) which is unstructured process 

automation. This road map contains handling high dimensional data analysis 

which is using image recognition, advanced OCR, Natural Language 

Processing, Deep Learning, and Reinforcement. The fourth road map is true 

AI (Artificial Intelligence) which is cognitive process automation.  This road 

map contains handling of cognitive decision making about strategy/budget/ 

management and self-learning based on probability and statistics using 

extension technology of sensing AI, sector experts, and various business 

robots. The figure 3 depicts RPA image recognition history [20]. 

 

 
Fig. 3: RPA Image recognition history 

 

3 RPA Automation Robot Function 
 

RPA Automation Robot is an intelligent RPA solution that combines a 

variety of artificial intelligence with process automation technologies. In 

addition to simple repetitive tasks, it also supports difficult business 

processes. It is composed of trainer, Business Robot, and process manager. 

RPA trainer is easy to use. It is a scripting tool that automates intuitive 

user behavior-based tasks. The first feature of the RPA trainer is the ability to 

create and edit task automation scripts. Detailed functions are 1) Image 

capture and matching function 2) Data Variable Management Function 3) 

Execution flow control function (condition, iteration, etc. 4) Excel 

automation function. The second feature is automation of script execution 

verification. Detailed functions of this feature are 1) Batch Execution 2) 

Execution function of the current step only 3) Execution function from the 

current step. The third feature is the task automation script library feature.  
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RPA technology is based on artificial intelligence technology, and it 

executes task automation scripts quickly and accurately. The techniques 

applied to this model are as follows.1) OCR (Object Characters Recognition) 

technology 2) Image recognition technology 3) UI object recognition 

technology 4) Deep Learning Technology. The first function is to run task 

automation scripts. The second function is to collect and transmit job 

performance which is collection and transmission of business performance, 

and execution of collecting and transmitting PC resource usage. 

The function of the RPA manager is to manage and monitor the 

execution of robots. Its first function is to manage the execution of the robot 

that performs the task which is consisted of robot execution control, robot 

scheduling, robot execution result, and storage management. The second 

function is the real-time monitoring function of the work robot which 

conducts dashboard monitoring in real-time as well as the monitoring of the 

screen. The third function is to analyze performance in real-time and provide 

various quality analysis in graphs format. The figure 4 shows the 

configuration of RPA Robot [23].  

 

 
Fig. 4: Configuration of RPA Automation Robot 

 

4 RPA Implementation Steps 
 

The RPA automation process works as follows. The robot trainer PC 

creates a task automation script and uploads it to the robot manager. The 

robot manager instructs the task robot to perform the task according to the 

scheduled time. 

RPA implementation steps are as follows. First, the task automation 

script is written and verified. Second, RPA distributes task automation to 

execute the scripts. Third, execution robot is trained to perform work. Fourth, 

RPA is performed. Fifth, the monitor process is carried out. Sixth, 

performance results are collected and analyzed. The figure 5 shows the 

process of RPA automation [16, 14]. 
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Fig. 5: RPA Automation Process 

 

5 RPA Reference Model 
 

The RPA reference model can be summarized as follows. First, based on 

image recognition, the task is fully automated in terms of universal non-

standard GUI. Second, based on user behavior, it can quickly and easily 

deliver the contents of the task to the software robot. Third, it activates 

business automation by interworking PC and mobile terminals, and by 

relaying data between terminals. Fourth, it also enables automation of 

security with improved approach. Fifth, it analyzes the quality of work 

performed and makes results in detail.  

 

5.1 Early Warning Model 
 

This model is one of an analytical model that uses quality assurance 

claims information, which provides the most practical information that shows 

whether a product purchased during the warranty period after the product 

launch is still up and running. Based on this, it is a predictive model that 

suggests appropriate alert days by analyzing patterns and identifying trends 

of defective rates through statistical analysis techniques to predict when to 

surge. 

 

5.2 Detective Cause Analysis Model 
 

In various manufacturing fields, it is very important to find the process 

line where flaw occurs in the production stage. To this end, the main factors 

influencing the defective process can be captured based on goods production, 

shipment information, defect occurrence information, and process line 

information. Cause analysis model uses the correlation of the information 

regarding defect analyzed by the decision tree method. This model identifies 

the cause of occurrence. 
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5.3 RPA Sales Operations Model 
 

This model helps sales professionals significantly increase productivity 

and eliminate errors for business leaders who want to focus on signing 

contracts without wasting time on data entry. This digital worker automates 

sales professionals’ activities for marketing, enterprise resource planning 

(ERP), and other tools. It can save a lot of time for sales operations to enter 

contact and other information.  The figure 6 shows this model.  

 
Fig. 6: RPA Sales Operation Model. 

 

5.4 RPA Accounts Payable Administrator Model 
 

 
Fig. 7: RPA Accounts Payable Administrator Model. 

This model is especially effective when there are many suppliers and 

purchase orders to deal with. This model automates tasks using digital 

payments account manager by simplifying invoice processing and reducing 

invoice processing costs. This model accelerates process significantly and 

helps to eliminate errors that impede revenue in the payables process. This 

model can automate the end-to-end process for all purchase orders and 

process. This model can also automate bulk payments and book closings. 

Figure 7 shows this model. 

 

5.5 RPA HR Administrator Model 
 

RPA HR administrator can improve the evaluation process by 

automating the collection and distribution of rating grade data. By 

automating performance management workflows, including email reminders 

and verification procedures, this model can reduce the hassle of finding  
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missing data and make HR managers more productive than before. This 

modeling feature can ensure accountability and accuracy for the evaluation 

of thousands of employees. This model can accelerate and organize the 

optimization process for the company's most valuable assets which are 

human resources.  This model allows HR managers to complete performance 

management processes based on facts in a consistent, departmental manner 

as true business partners. The model is responsible for extracting 

performance data from the workday, processing and coordinating data 

extracted from Excel files, and processing log information for 

communication, verification, and audit procedures with departmental 

approvers through Outlook. The figure 8  shows this model. 

 
Fig. 8: RPA HR Administrator Model 

 

5.6 Critical Success Factors for RPA Implementation 
 

For the successful RPA implementation, there are five key success 

factors. The first one is collecting data from internal and external sources 

continuously. The second one is to secure the quality of data.  The third one 

is to establish infrastructure to be reliable, available and useable. The fourth 

one is to secure the AI expert and organization to support system. The last 

one is to train end-users effectively. The following diagram shows the flow 

of NLP(Natural Language  Process) which is one of the core technologies of 

RPA [15, 10, 22].  

 
Fig. 9: Flow of RPA Natural Language Process 
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5.7 RPA Implementation in Semiconductor Industry   
 

There are some cases that RPA have been implemented in semiconductor 

industry. In this case, RPA is being used with AI technologies. In human 

terms, AI is the brain, and business applications such as ERP, SCM, PLM, 

and CRM are the limbs. The neural network that connects the brain and 

limbs is RPA. AI learns from input data. In this industry process, RPA 

utilizes data organized by AI. We cannot successfully implement AI without 

RPA. One of the most important roles of the RPA is to maintain training data 

with enough volume to increase accuracy. The figure 10 depicts RPA 

training data flow [2]. 

 

 
Fig. 10:  RPA training data flow 

 

5.8 RPA Model in Security Monitor Center 
 

We can increase the performance rate of mobilization in security monitor 

centers by using RPA model. The figure 11 shows the process of RPA in a 

security monitor center.  One of the main concerns of a security monitor 

center is to upgrade the accuracy rate of mobilization. Whenever there is an 

alert sensor alarm, monitor center checks the status and orders members to go 

out to the site. Sometimes because of the false detection of a sensor dispatch, 

the accuracy rate can be reduced.  If a security monitor center utilizes RPA 

application, it can be more accurate in dispatch and mobilization 

dramatically. This case describes the adoption of the RPA application in a 

security monitor center. The figure below depicts RPA utilization in a 

security monitor center [25]. 
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Fig. 11:  RPA Utilization at Security Monitor Center 

The input data for this system are door sensor, movement detection 

sensor, image detection sensor, size of image detected, and event time zone 

of black out. The output data for this system are invasion and false detection. 

The table 1 depicts input and output data. 
Table 1: RPA input and output data in Monitoring Center 
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Figure 12 is the training data for this model.  

 
Fig. 12:  Training data 

 

Figure 13 is the test data for this model. 

 
Fig. 13:  Test data 
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The figure 14 depicts source code for this model. 

 

 
Fig. 14:  Training data 

The figure 15 depicts the training result for this model. 

 
Fig. 15:  Training Result 
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5.9 RPA implementation in Finance Industry 
 

RPA model is mostly used in banking industry to audit contract 

statements. RPA is being utilized to check contents of contracts, saving much 

time and labor costs. Furthermore, the greatest benefits of using RPA is to 

increase performance accuracy compared to the traditional system. Many 

banks are adopting RPA as other business areas to increase productivity and 

profit. The figure 16 shows the process of contract statement check applied in 

finance industry [13, 14]. 

 
Fig. 16: Process of contract statement check 

 

6 RPA Benefit  
 

RPA is being used for accuracy, efficiency and cost savings. 

Competitiveness has been also achieved by accumulating data. RPA 

automates cost-related numerical tasks, such as rate entry, to reduce typing 

errors with accuracy and to automate the checking and processing of deposit 

accounts. Deciding what to automate might begin with a goal of saving time 

and money on specific processes, but it doesn’t end there. Automating 

repetitive and administrative tasks ultimately leads to fundamental questions 

about where organizations add value to their customers, how they can 

improve the customer and employee experience and where automation can 

help achieve strategic goals. 
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The result of this model brings more customer facing opportunities and 

increases sales amount. Using RPA, export tariff refunds and purchase slips 

processed at the end of the year can be automated, allowing timely closing; 

overnight work and weekend work repeated at the end of the month. Based 

on the accumulated data, it is possible to do purchase through cost prediction 

and analysis. RPA can ease the burden on business people for everyday tasks 

and simple repetitive tasks.  

RPA can achieve cost-effectiveness, increase job satisfaction, and reduce 

overtime and delays.The following figure 17 shows the the example flow of 

RPA [8, 12,]. 

 
Fig. 17: RPA Process 

 

7 Performance Objective for RPA Implementation 
 

The objective of RPA implementation is to develop and deploy smart 

RPA systems with improved performance, collaboration, agility, and ease of 

integration. Intelligent automation is more than simply a technology 

deployment. Success starts with first defining and understanding individual 

processes in the context of the industry and customers it serves. The first of 

its objective is the performance framework of the RPA system; this objective 

is for evaluating and guaranteeing the performance of system for mobility 

and stability. The goal is to develop methodologies and tools to characterize 

and combine performance. The second one is the performance of 

collaborative systems for developing test methods, protocols, and 

information models to evaluate and ensure robot-robot or robot-human 

collaboration capabilities to complete the mission of the RPA system.  The 

third one is the agility to develop agility-related metrics, information models, 

test methods, protocols, and test results so that RPA systems can be 

reconfigured and reworked quickly [17, 13, 20]. 

 

8 Conclusion 
 

In this study, an exploratory study is proposed regarding successful RPA 

strategy and model. There is great momentum across nearly every industry as 

organizations embrace intelligent automation. Intelligent automation is not a 

simple technology deployment; it is about business and operating model  
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transformation. RPA application based on AI machine learning and deep 

learning technologies can achieve the maximum effect through minimum 

resource input. In many industries, RPA AI has been applied to automate 

tasks, as mentioned in this paper. Based on the RPA OCR (Object Character 

Recognition) technology, we have identified some examples of automating 

non-regular paperwork. Users' demands are moving from RPA to IPA 

(Intelligent Process Automation). In the future, IPA technology will have a 

big impact on business in terms of digital transformation in many industries 

to increase profit and competitive power dramatically.  
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