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Abstract 

 
Our purpose to conduct this research is that we would like to present advantages and 

applications of internet of things (IoTs), Machine learning (ML), AI - Artificial intelligence 

and digital transformation in Education, Medicine-hospitals, Tourism and Manufacturing 

Sectors. 

In this paper authors will use methods such as empirical research and practices and 

experiences in infrared rays system applications in emerging markets such as Vietnam. 

Research Results find out that in education sector, ML and IoTs and AI has affected methods 

of teaching and methods of evaluating students in classroom and from then, teachers or 

instructors can decide suitable career development path for learners. Last but not least, ML 

and IoTs and AI together also has certain impacts in hospitals and medicine sector where 

public health data and patients information and diseases information are recorded and 

processed faster with Big Data. 

Till the end, we have enough information to propose implications for future researches on 

applications of machine learning in each specific sector and also, cybersecurity Risk 

management also need for implementing and applying ML and IoTs and AI. 
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Introduction  

 

Nowadays in a modern socio-economy, the roles of industrial products, machines and 

digital technology has been increasing, even they can replace for roles of labor force in 

some jobs, for instance, some repeating tasks we have automation processed which are 

supported by robots. 

 

Kushel (1985) stated that paintings and images or pictures can be enhanced with 

applications of Rays (infrared) with radiation which is transmitted.  

 

Esp, Internet of things allow everything can be connected via internet and help companies 

and managers to control better machines and equipment in factors and in office and in 

hospitals, even automatically or with AI applications. 

 

We also recognize that Machine learning (ML) or AI products such as in various sectors 

of the economy such as industrial or manufacturing activities, but also in houses and 

hospitals in which we can apply Infrared rays system. 

 

And Nguyen Thi Hang, Dinh Tran Ngoc Huy et al (2021) also said that Like other 

businesses, the tourism industry is strongly impacted by digital transformation. The fact 

that customers can quickly share their opinions via social networks will help businesses 

better understand what customers want. From there, it is possible to satisfy and satisfy the 

best customers. Among the growing technology solutions, tourism businesses can use 

ratings and reviews, virtual reality. These applications are suitable for a traveler 

characteristic of being far away from the product, and consuming the product during 

travel. 

 

Smartphone apps allow you to exploit information, perform transactions, and integrate 

many utilities. finding information about places to visit, choosing a guide, no need for 

direct human interaction. Customers can search for information and experience tourist 

destinations on their internet, before and during the trip. Many tourist sites or companies 

have built virtual tours to simulate tourist destinations through images and videos. 
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The paper organized with introduction, research questions, literature review, methodology, 

main results, discussion and conclusion. 

 

Research Questions 

 

Question 1: what are other applications of AI, IoTs, ML and digital transformation in 

various (4) industries? 

Question 2: what are effects of AI, IoTs, ML and digital transformation in the four 

industries? 

Question 3: what are principles of applications of AI, IoTs, ML and digital transformation 

in the four industries? 

 

Literature Review 

 

First, Afsahhosseni and Al-Mula (2019) stated that with the support of ML -Machine 

learning, we could make precise predictions base don a learning process from different 

types of data. 

 

Next, Parvez (2020) pointed that for industry of hospitality, they can start to apply and use 

robots in hotels and Ml techniques comparison.  

 

Also, Pinheiro et al (2020) said that in tourism sector, with the lep of AI or the latest 

technology, this trend of Artificial Intelligence showed a strategic tool for this industry. 

 

And Nguyen Van Thuy (2020) stated that with the support of IoTs, together with other 

applications including Blockchain along with Artificial Intelligence (AI), Big Data, 

become foundations for the way of industrial network 4.0. Internet of things has been 

becoming grounds for applications to develop e-government, smart city, smart house, etc. 

With statistics from Vietnam-VINVC, there are 64 m users in Vietnam who use internet 

and accounting for 67% of the population and the number will reach up to 80% 

population in 2020-2021. Ther are 2 aspects to analyze: first, good thing is the strength of 

development trend of the Internet in Vietnam local market. And secon aspect: on the other 

hand, our country is just at the beginning or early stages of technology development and 

from this situation, the country will experience or face the risk of following other 

countries in industrial revolution 4.0. 

 

Then, Ahmad et al (2020) stated that Software Attacks: In these types of attacks, the 

attackers are trying to steal data or deny the service by using some viruses, spyware, and 

other malicious codes. For instance, Virus, warms & Spywares: Attackers are trying to 
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send some malicious files as an email attachment when the recipient receives the email 

and download the attachment or download other files from the internet so it will affect the 

system. Then, Malicious scripts: In this type of attack the adversary using malicious 

scripts with the normal query. 

 

Trung-Hieu Le et al (2020) also mentioned AI can enable procedures for hand gestures 

recognition as below figure showing: 

 

  
Figure 1 Describing acquired data with sensor wearing subject 

 

Trung-Hieu Le, Nguyen Thuy Dung, Dinh Tran Ngoc Huy et al (2020) also stated that 

IoTs Application system must be set up based on the following guidelines: 

 

+ Security: the IoTs system design need to be safe and organized well with security 

solutions. In many cases of our smart house and office buildings, we need quite a lot of 

security and warning system and cameras to protect our houses and assets and vehicles 

from illegal entering of robbers or strangers. 

 

+ Hi technologies can be used: in the industry 4.0 ear, companies and people might 

consider to use hi-technology in order to manage their warehouses and control inventory 

better, as well as creating more smart applications for office or work place, for example, 

gestures and hand recognition, etc. 

 

Methodology and Data  

 

IN our study authors used scientific methods such as based on empirical research and 

practices and experiences in AI, ML, IoTs and digital transformation or technology 

applications in emerging markets such as Vietnam. 

 

Beside, this study also uses qualitative analysis, analytical models, synthesis, explanatory 

and inductive methods. 
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Main Results  

 

1) IoTs Affect 4 Industries: Education, Medicine-hospitals, Manufacturing and Tourism 

 
Education Medicine-hospitals 

In and outside classroom, IoTs devices can 

enable students to connect, chat and discuss to 

solve exercises. 

Also, IoTs devices or sensors allow us to 

control environment and atmosphere of 

classroom. 

Next, IoTs also help to check students’ health 

for medical purposes. 

IoTs applications in Covid 19 also help 

students to learn at home and updated with 

newest covid 19 information, ways to prevent 

corona, where to fill medical forms, etc.. 

Internet of things allow patients to connect 

better with doctors and receive instructions 

for medicine and treatment solutions. 

IoTs also help doctors to connect and discuss 

quickly to exchange operation and treatment 

scenarios. 

IoTs also facilitate better patient engagement, 

real-time care data management, increased 

patient care, reduced health costs, medical 

data analysis, timely health status alerts time, 

manage chronic disease care, reduce medical 

errors, better manage drug use, create utilities 

to help people with different needs. 

Manufacturing Tourism 

Manufacturers can improve their competitive 

capacity if they use industrial sensors in 

manufacturing 

processes because they can help them to record 

errors and faults and for testing accuracy of 

devices. It will help 

to reduce cost, increase productivity and net 

profits. 

Or for transporting inventory (goods or 

products) we can apply IoTs for transportation 

means and vehicles 

during the process of transporting our goods to 

customer place or transport inventory to our 

warehouses. (Trung-Hieu Le, Nguyen Thuy 

Dung, Dinh Tran Ngoc Huy et al, 2020). 

IoTs can allow tourists and visitors with many 

application son mobile phones and tablets and 

laptops to connect with bike services, 

transportation services, food and drink 

delivery, bus automation card checking, etc. 

IoTs with AI can enable us to have voice 

recognition. 
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2) Machine Learning (ML) Effects on 4 Sectors 

 
Education Medicine-hospitals 

We can categorize many steps or levels in 

education with the concept of deep learning -

DL and machine learning - ML. 

Each students need to choose each level of 

study and when they enter in deeper study and 

classes they will learn deep things. 

For example, studying English IELTS or 

TOEFL or students in universities with high 

quality training programs. 

For instance, master degree and doctoral 

degree and post-doctoral degree, what are 

targets, requirements and knowledge and 

skills for students at each level needed, etc. 

In medicine sector and in hospitals, we experienced 

the applications and development of applying Far 

infrared rays which are widely used and more, for 

instance, in the construction of heating systems and 

medicine. We cn named some application sin this 

field including malignant cancer treatment and 

supportive treatment, or relieve shoulder pain, 

respiratory diseases supporting treatment (Thuc, 

H.V., Huy, D.T.N. et al, 2021) 

Manufacturing Tourism 

During covid 19 effects, and places with hot 

temperature, there is a need to use Infrared 

temperature measuring guns, and these things 

has become popular and used to measure 

surface temperatures without contact. safety 

during work, especially in temperature areas. 

high danger. 

There are many more application sof infrared 

technology and equipment’s developed with it 

combined with laser technology, so nowadays 

in mechanical sector, this has been becoming 

a new step and will show discoveries. Hence 

more precise results will be shown with the 

support of these two technologies, together, or 

with the presence of a laser thermometer. 

(Thuc, H.V., Huy, D.T.N. et al, 2021) 

First, levels of applying machine learning in 

tourism sector and hospitality can enable us to 

process big data and give out predictions or 

forecasts for our tourism businesses. 

António et al. (2017) said that with the help of 

machine learning (ML) techniques and science of 

data, in the hospitality sector they introduce 

software as tangible service which use data in 

software to classify input objects or estimate the 

output for statistical training or building models. 

Machine learning and AI can be used to process 

pictures taken, data and images and videos during 

and after tours or trips. 
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3) Digital Transformation Impacts on 4 Industries 

 

Education Medicine-hospitals 

Nowadays, digital technology has 

contributed to schools, colleges and 

universities to facilitate better 

communication channels and interaction 

among participants, many learners and 

between teachers or instructors and 

students. 

Many hospitals can not run smoothly without using 

digital technology, controlling patients situation via 

computers. 

Manufacturing Tourism 

First, digital technology provide facilities 

for factories management and directors to 

conduct and connect and communicate 

easier through e-meeting (online) or video 

conferences or conference calls with 

cameras installed.  

Seocnd, in laboratory in factories, scientists 

also use PCs or laptops with specialized 

softwares to perform many experiments 

and tests for finished products quality, etc. 

Tourism is a very important industry that contributes 

greatly to GDP growth of the country in the current 

context. Forecasting tourism revenue is very important 

to have reasonable policies or decisions at the macro 

level. 

In the current context, digital transformation is an 

inevitable development trend. Currently, 

businesses need to follow this trend in order to 

approach new achievements and advancements despite 

the fact that there might be difficulties or obstacles for 

them to join the new value chain in which there is 

digital transformation presence. The article uses the 

method of analyzing and forecasting tourism industry 

revenue. 

The research results will play an important role, 

helping policymakers to be proactive in making 

necessary plans and decisions for business, investment, 

and promotion processes. travel to increase revenue. 

There is a solution to apply an analysis and forecasting 

method through linear 

regression to forecast tourism revenue. 

 

 



Webology, Volume 18, Special Issue on Computing Technology and Information 

Management, September, 2021 

508                                                      http://www.webology.org 

4) AI -Artificial Intelligence Impacts on 4 Industries 

 
Education Medicine-hospitals 

AI has many effects on education sector, such as: 

increasing levels of IT skills applied (tablets, LCDs, 

tablets, dashboard, etc.) in classroom to teach students at 

all school levels. 

AI also can enable teachers to use automatic software 

applied to score students or mark their examination. 

AI, Machine learning (ML) and Big Data can 

be applied to record huge data and 

information, calculate big data and save 

information of many patients, with the 

support of cloud technology. 

Manufacturing Tourism 

AI combined with IoTs and Big Data can process huge 

and big data from client information database, which help 

companies to respond better with customer needs. 

AI also can help to create many robots and automation 

processes in industries: helping checking inventory, 

checking warehouses, robots for transportation in 

factories, etc. 

Infrared Sensor 

It is a simple when we talk about infrared sensor 

operating principle of the infrared sensor. Functions of 

alarm or control will be present if an animal or human 

walks over the tested device with the appearance of 

signal then sensor will pick it up and then it fed into the 

processing circuit. 

With this principle, we can apply for what we known as a 

motion sensor, controlled to moving temperature of body, 

on behalf of the idea of an infrared sensor. (Thanh, 

N.T.P., Dung, N.T., Huy, D.T.N. et al, 2021). 

In tourism, AI - Artificial intelligence can be 

applied with IoTs - Internet of things devices, 

to allow passengers or visitors to control 

easily their room locks, LCDs, air 

conditioner or washing machines during their 

stays at hotels. 

 

Discussion  

 

Donohoe et al (2014) said in a study that a benefit to help the Earth with greenhouse gases 

is conducted with rays (solar) transmitted.  

 

Beside, study shows that Transmitting data ina system can be done quicly and safely or 

cost saving with infrared rays (Hoang Van Thuc, Dinh Tran Ngoc Huy et al, 2020). 
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Sood et al (2009) in their paper concern that the system of electric power will be affected 

by smart grid in a system of communication.  

 

Trung-Hieu Le et al (2020) also mentioned AI can enable procedures for hand gestures 

recognition as below figure showing: 

 

 
Figure 2 Acceleration data for hand gestures 

 

The above figure shows with 12 gestures defined in advance, annotated data of 

acceleration and gyroscope in term of magnitude accordingly. 

 

 Through our experiment, variation of mean and variation values among gestures. Are 

observed. As we mentioned with total twelve hand gestures pre-defined, and Applied 

different machine learning-ML techniques for classification. Best results, as the research 

findings shown, Random Forests giving. In order to improve the precise data gesture 

classification (from81.39% to 87.61%), the late fusion connecting gyroscope and 

accelerometer sensors proposed and for internal and external risk management in the 

above four industries, we also can apply below concept of SWOT: 
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Figure 3 The SWOT process (Riston 2008) 

 

Nguyen Thi Hang, Dinh Tran Ngoc Huy et al (2021) also stated that Forecasting is an 

calculation technique in science and also the art to forecast our revenue stream happening 

in future cash flows based on correct assumptions and precise data. Hence the past and 

current information and data is important for our conducting forecasting, from that we can 

use number of mathematical models to help to determine the movement trend of future 

phenomena, so it can be subjective prediction or intuition about the future. So we will try 

to forecast more accurate, one tries to exclude the subjectivity of the forecaster. The 

problem of analysis and prediction has been widely applied in many fields of social life, 

especially important economic sectors such as industry, tourism, post and 

telecommunications, finance-banking, insurance. insurance, education, health care, etc., 

thereby supporting the forecast of GDP, inflation, unemployment, etc. However, in reality, 

the application of analytical and forecasting methods is still not much, we have not seen 

and exploited all the strengths of this problem. In order to promote the development of 

Vietnam economy, ensure social security, and earn more workers, it is very important to 

propose solutions and informatics tools to support the revenue forecasting and analysis.  

 

Conclusion  

 

In our study, We recognize many advantages and applications of AI, ML, IoTs and digital 

transformation in hospitals, tourism, industrial and education applications. 

We would suggest several principles for applications of AI, ML, IoTs and digital 

transformation in various sectors as follows: 

• AI and robots can not replace everything, every jobs conducted by labor force, maybe 

some dangerous tasks we can deliver to robots to prevent and control risks and 

damages for human. 
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• Cyber security attacks and risk solutions need to be planned. 

• Data loss, security and privacy need to be controlled. 

 

We also suggest cybersecurity risk solution as below: 

 

As Huy, D.T.N., Sylwia G. (2020) stated that in Europe perspectives and experience, 

Launching funding programs for companies and other entities to support their transition to 

a secure Industry 4.0 ecosystem, including financial support for joint cyber security 

activities. 

 

Small and medium-sized enterprises are an important driver of innovation and economic 

growth of the European Union member states. Therefore, in developed countries, 

enterprises are encouraged to introduce innovations and R&D to secure environments for 

new Industry 4.0 ICT, including their components and systems.  

 

• Measuring or estimating for purpose of cyber crime prevention, raising the level of 

security of citizens and businesses in cyberspace, in particular projects building the 

capacity of law enforcement and justice authorities, to forecast improving the ability to 

deal with cyber-attacks ; 

• Measuring or estimating to enhance effectiveness of capacity of operation and 

effectiveness of administrative of Member States in the field of critical infrastructure 

protection in all sectors of the economy. 

 

The instrument should complement and strengthen actions taken to develop cooperation 

between the relevant European Union bodies and the Member States to achieve the 

objectives of the Instrument in the field of police cooperation, prevent and combating 

crime, and crisis management.  

   

The instrument will help to supports Member States actions in order to enhance 

cooperation of police and coordination between law enforcement authorities, including 

between relevant Union bodies, in particular Europol and Eurojust, joint investigation 

teams and any other form of joint cross-border operations, access to information, 

including their exchange and interoperable technologies; networking, identification, 

exchange and dissemination of know-how, etc. 

 

The presented recommendations concern broad possibilities to encourage undertaking and 

strengthening cross-border cooperation when applying for EU funds. On the one hand, 

companies wanting to implement innovative solutions regarding new ICT technologies in 
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Industry 4.0 and how to secure them. On the other hand, state institutions and bodies 

wishing to implement appropriate technological constructions, in proportion to the actions 

taken and the legal and formal scope of their obligations in counteracting cyber crime, 

also to improve international jurisdiction when it comes to developing countries or 

countries which are not members of the European Union. 

 

Dinh Tran Ngoc Huy, Nguyen Thi Phuong Thanh, Trung-Hieu Le et al (2021) stated that 

Therefore, in term of ICT, digital technology, IoTs and AI combination can have good 

effects on firms and business will have more chance to enhance better communications 

channels via email, chatbox, e-meeting and video conference with cameras and speakers, 

etc. Finally when we mention ICT, AI and IoTs effects and applications, we need to 

suggest cybersecurity risk solutions attached for information security and prevent cyber 

attacks. 

 

Limitation of Research 

 

We need to deepen our research regarding digital transformation effects in specific 

industries such as manufacturing or education. 
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