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 Internet of Things (IoT) refers to the practice of designing and modeling 
objects connected to the Internet through computer networks. In the past few 

years, IoT-based health care programs have provided multidimensional 
features and services in real time. These programs provide hospitalization for 
millions of people to receive regular health updates for a healthier life. 
Induction of IoT devices in the healthcare environment have revitalized 
multiple features of these applications. In this paper, a disease diagnosis 
system is designed based on the Internet of Things. In this system, first, the 
patient's courtesy signals are recorded by wearable sensors. These signals are 
then transmitted to a server in the network environment. This article also 
presents a new hybrid decision making approach for diagnosis. In this 

method, a feature set of patient signals is initially created. Then these 
features go unnoticed on the basis of a learning model. A diagnosis is then 
performed using a neural fuzzy model. In order to evaluate this system, a 
specific diagnosis of a specific disease, such as a diagnosis of a patient's 
normal and unnatural pulse, or the diagnosis of diabetic problems, will be 
simulated. 
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1. INTRODUCTION 

IoT refers to the practical and functional relationship between different objects in the Internet of 

Things. IoT addresses the issue that it is better to have laptops and servers and stronger mobile phones rather 

than the less powerful but networked devices. Examples of these weaker devices can be watches, 

smartphones and anything else that is electronic. Frequent usable human objects such as vehicles are cleverly 

developed by processors, manufactured with real-world sensors and outputs, all embedded in an everyday 

usable object [1-4]. 

From this day on, electronic devices are more powerful than a black device, so they can create a 
smart network environment. These objects in the Internet of Things have the power of processing and 

decision making so that they do not need to be managed by anyone. Modifications, such as multitasking, 

refer to the fact that these devices are capable of doing everything. An object can receive input from a human 
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or anything else and process it and send it to the output. For example, a machine can save the number of 

yarns used or anything else left over [5-8].  

This can be done by sensors at no cost or anything else. "Stimulators" can be used in sensors to 

connect objects in the world to outputs to the human world. Some of these results are triggered by regular and 

aggregated data on the Internet. A sewing machine may create an alarm that is disappearing and needs to be 

replaced [9-12]. 

The Internet of Things and Claude's environment work as well as each other. The monitoring system 

designed by these two technologies is able to easily manage and monitor patients over a large area of land. 

The IoT comes with the help of Claude's environment to increase its computing power. This is done by 

adding small devices on the user side so that one set of computations is done first and not all server-side 
computations. Therefore, the combination of the IoT system and the cloud environment is intended to 

increase computing power [13-17].  

Integrating a suite of Freeware and IoT cloud-based applications is far better in performance than in 

a cloud-based environment. Emerging applications such as military, medical and commerce applications can 

be used in this design. In particular, IoT-based cloud technologies are very applicable to the use of medical 

services. For example, it is used for monitoring and accessing records in any remote location. IoT-based 

health systems are very useful for collecting essential data, including frequent changes to timely health 

parameters and update the intensity of medical parameters over a standard timeframe. In addition, IoT 

devices and sensor readings related to medical parameters are used effectively to detect disease at the 

appropriate time and before severe conditions are reached [18]. 

Machine learning plays a key role in the decision making process. It also has the ability to control 
bulk data. The Data Analysis Matching Process is used to assign this data to precise areas such as estimating 

the speed and standard data volume for neural network modeling as well as classification and classification. 

Data can be generated from different sources, so it is important to analyze the program and is also important 

for developing methods that are capable of controlling data properties [19-22]. In IoT, a large amount of 

resources generate real-time data without any problems, including scalability, speed, and the best data model. 

These are all known as one domain, the Internet of Things. All existing issues create opportunities that create 

a user. In this work, we have collected a large dataset containing a variety of data such as photographs, texts 

and data collected by IoT devices. This data is stored in the cloud environment. In this regard, we have 

implemented a machine learning algorithm that continues the operation of artificial intelligence mapping the 

data into two classes, such as "normal" and "affected." [23-26]. 

The work done in the past has more to create a platform for communication between the medical 

and information technology field, especially the IoT. However, in these methods, the use of strong concepts 
in the field of computer science is not appropriate. For example, machine learning is a fascinating field for 

this purpose. In a scenario, if there is no medical expert available, what is the solution to help a patient? Or, 

in another scenario, it is possible for physicians to create medical misdiagnosis. Reasons such as fatigue, 

inaccuracy will cause this problem. In these scenario, the use of machine learning seems to be a good 

approach. The presence of a computer expert is helpful for diagnosing patients' problems. This specialist is 

designed by machine learning algorithms. Attractive areas such as learning approaches and Fuzzy Neural 

System are practical for this purpose. It is also necessary to use high-level features in signal processing to 

learn an expert system. Therefore, the problem that will be addressed in this thesis is how to use the machine 

learning algorithms to design an expert system in the context of the IoT. 

In this work, a Cloud and IoT-based healthcare program is developed to monitor, predict and 

diagnose serious illnesses. In this work, a disease detection system is designed based on IoT as well as 
Claude. Designs a semantic framework for disease diagnosis. In addition, in the proposed method a neural 

fuzzy classification algorithm based on fuzzy rules is designed.  

Overall, the important innovations and contributions of this article can be summarized as follows: 

 IoT proposal to May in the diagnosis framework for m-health. 

 Establish a server-side health diagnostics system to calculate UDR results. 

 Severely handle illness using the alarm generating mechanism. 

 Develop an interactive smart patient diagnostic system to predict disease. 

 Appling a two-step method to obtain high-dimensional input representations for the fuzzy-neural. 

 Use an decision making system to make appropriate decisions for patient conditions 

The rest of this paper is organized as follows. In Section 2, different components of the proposed 

method are described. In Section 3, the proposed method is evaluated and the results are analyzed. Finally, 
the discussion and conclusions are presented in Sections 4 and 5, respectively. 
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2. RESEARCH METHOD 

Our focus is to design low-cost, a reliable, electronic health monitoring device based an IoT-based 

platform architecture can measure the critical parameters of a person's health, store data security on the 

server, and analyze data related to generating provocative alerts. The platform also connects registered 

patients to doctors who will have access to patient health information. Disease parameters by a system 

collected using simple non-limiting sensor signals. 

This platform is unique in its ability to detect and be designed to alert patients and physicians to any 

abnormalities. We have also developed a design approach for mobile applications on both patient and 
physician sides to build the platform for our proposed solution. Also, our proposal for data analysis on web 

server is implementation of fuzzy inference analyzer. The proposed method is described in Figure 1. 

The conceptual framework of a health monitoring system is made up of three steps. Firstly, a user's 

health data is collected from sunglasses and devices. This data is then transmitted by the cloud system or by 

the local processor. In the second phase of medical measurement devices by a system diagnosis is used to 

make rational decisions about personal health. In addition, if the emergency situation prevails, a warning will 

be issued to the nearby hospital for medical emergencies. 

 
 

 
Figure 1. The overall schema of the proposed conceptual framework for IoT based m-health disease 

diagnosing system 
 

 

3. PROPOSED SYSTEM 

3.1.  Signal collection and aggregation 
Our IoT-based system as well as Claude's system consists of various data. This step is to collect 

patient data details extracted using sensor-based IoT wearable devices. These wearable devices connect to the 
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human body continuously and at an appropriate distance to collect specific medical information or data. In 

our approach, the body's sensor network consists of both wearable and implantable sensors. These sensors 

collect the patient's physiological parameters in a structured and unstructured way, transferring them to a 

coordinator known as the Gateway, whether it be a portable device or a smartphone. The signal is transmitted 

to the cloud storage tank using wireless communication media such as 3G/4G mobile networks. Each user's 

health-based IoT data is stored in the cloud-based operating system. 

Sensors include: pressure, accelerometer, gyroscope, humid, light, temperature and heart rate with 

high technology that is used in systems and calculates physical parameters such as acceleration, velocity and 

vital signal. Data from sensors is usually raw data that requires processes such as signal processing 

algorithms as well as algorithms in systems. Hence, in the present invention, an intermediate layer is 
designed as a middleware, which includes a software platform for the implementation of the system 

algorithm to record, prepare and transmit signals of sensors. Also, on the smartphone to process the high 

level of signals received from the wearable computer and detect the movements of the individual through 

these signals, a software layer with algorithms in the field of artificial intelligence based on Mobile OS 

implemented. 

 

3.2.  Hybrid decision making approach 

A decision making diagnosis system shown in Figure 1 can be created using two components. The 

first is feature generation which can be used to create representative features from sensor signal directly. The 

two-layer feed forward network system would initially be trained on unlabeled data; desirable features would 

be extracted. 
Once these features are extracted from the two-layer feed forward network system, they will be 

integrated into fuzzy neural-inference systems. These systems can incorporate both the features detected from 

the two-layer feed forward network as well as subjective information from an analyst as a method of biasing 

the system. These two pieces together can be used for diagnosis purposes. The final system would therefore 

be able to report both classification results and the specific features and rules that were activated for the 

system to arrive at its conclusion 

 

3.3.  High-level feature generation 

Directly feeding the original patient signal into diagnosis system, however, may not be the best 

method to use the full strength of the fuzzy-neural systems. On the other hand, the dimensionality and 

complexity of the initial features may be too high to make the features of the fuzzy system not very good to 

use. On the other hand, high-level features make it possible to make good use of neural networks. Especially 
when the input features a lot of noise. Inspired by the deep&wide neural network [27]. We have designed a 

method to display high-dimensional features that this system uses for fuzzy. Initially, we designed a neural 

feedback network for high-level features and abstracted basic features: 

 

𝑧𝑖
(0)

 =  𝑥(𝑞,𝑑𝑖 ) 

 

𝑧𝑖
(𝑙)

 = 𝑒𝑙𝑢(𝑊𝑧
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), 𝑙 = 1,2 (1) 

 

In this equation, 𝑊𝑧
(𝑙)

 and 𝑏𝑧
(𝑙)

W are the weights and the non-matrices are the weights and also the 

bias in the lth layer as well as the nonlinear function of the relay. The following variables are then linked to 

the values of the X attribute values and create the input value of the prime parameter. Here Alpha and Beta 

actually specify the X and Z dimensions that can be cached. 

 

3.4.  Integration with fuzzy neural-inference systems 
In the proposed decision system, a neural classification based on fuzzy rules is designed considering 

the time consumption for decision making operations on medical data. A prominent feature of the proposed 

method is to classify the selection of efficient features as well as to classify records according to their timing 
with an appropriate decision. The inputs to the fuzzy inference system are the crisp values of high level 

feature value. The fuzzier transforms the crisp values of input parameters into a linguistic variable according 

to their membership functions. 

 

𝑇(𝑍)  =  𝑇 (𝑌)  = 𝑇(𝑍) =  {𝐿𝑜𝑤, 𝑀𝑒𝑑1, 𝑀𝑒𝑑2, 𝐻𝑖𝑔ℎ} (2) 
 

𝑇(𝐶𝑜𝑛𝑑)  =  {𝑉𝐿, 𝐿, 𝑀, 𝐻, 𝑉𝐻} (3) 
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There is an X variable here that really defines the membership function. Each member variable in X actually 

has a value between 1 and 2. A membership variable is a function that represents the fuzzy set denoted by 

μA. Also the membership degree value μA(x) is an equation of the membership function represented by the 

x-item in the fuzzy set. Zero mean indicates that item X is not a member of the fuzzy set. Also the mean of 0 

indicates that the item X is a complete member of the fuzzy set. A value between 1 and 2 represents half and 

half of the X item membership. 
 
 

4. RESULTS 

As shown in Table 1, the overall RMSE decrease for both methods is produced during the transition 

period due to the increase in the number of batches 3, which have low quality shares. However, the ranking 

method is stronger in limiting the impact of these poor partnerships and still achieves an acceptable level of 

RMSE. This is due to the correct learning of the questions feature. As can be seen in this table, there is an 
overall decrease in the total RMSE after the transition period. The reason is that when they move to the 3rd 

floor, they start offering low quality shares. Returning to the 1st floor, they resume their high quality 

services. But since the RMSE is still low, the value is lower than before, but more than the revocation 

threshold. 
 
 

Table 1. Evolution of RMSE with proposed ranking model 
#Queries       

Recommended Category 50 100 150 200 250 300 

Action 0.29951 0.29991 0.31991 0.32191 0.33191 0.32191 

Adventure 0.22833 0.22843 0.24843 0.24943 0.25043 0.25243 

Animation 0.19603 0.19803 0.19903 0.21003 0.21103 0.32103 

Children's 0.18252 0.18272 0.20272 0.22272 0.22372 0.23372 

Comedy 0.17367 0.19053 0.209053 0.219053 0.219153 0.220153 

Crime 0.15789 0.16216 0.18216 0.19316 0.19216 0.12016 

Documentary 0.29421 0.29991 0.31991 0.32191 0.33191 0.32591 

Drama 0.22346 0.24343 0.22843 0.24943 0.22043 0.26243 

Fantasy 0.19764 0.16703 0.21903 0.22003 0.20003 0.39103 

Film-Noir 0.18456 0.18972 0.20252 0.24372 0.22172 0.23472 

Horror 0.17321 0.19763 0.20763 0.21873 0.203153 0.25053 

Musical 0.29789 0.30991 0.32591 0.32191 0.32191 0.22191 

Mystery 0.22456 0.21843 0.22543 0.26743 0.24043 0.25653 

Romance 0.19334 0.16503 0.12003 0.25603 0.22103 0.32193 

Sci-Fi 0.1880 0.18982 0.20265 0.24272 0.22372 0.23372 

Thriller 0.17654 0.19323 0.209076 0.209053 0.219153 0.220153 

War 0.29951 0.29991 0.31991 0.32191 0.33191 0.32191 

Western 0.22833 0.22843 0.24843 0.24943 0.25043 0.25243 

 
 

5. CONCLUSION 

A new Cloud and IoT-based healthcare plan has been developed to monitor the level of serious 

illness and diagnose it severely. Here's a working framework. In this context, a semantic method for the 

diagnosis of diseases is presented. These diseases include diabetes as well as medical data related to the 

University Library of the United States. This information was collected by general sensors from patients. 

Who have the type of severe diabetes, a new classification algorithm based on fuzzy neural network is also 

presented. The results are based on a standard dataset that uses real-world record collection records for 

testing. This data was collected from different hospitals. The results show that the proposed method works 

better than current methods and systems for diagnosing diabetes. Future work in this regard could be to 

introduce an effective security mechanism using new cryptographic algorithms to better secure medical 
information in the cloud database. 
 

 

REFERENCES 
[1] Prabal Verma, Sandeep K. Sood, "Cloud-centric IoT based disease diagnosis healthcare framework", J, Parrallel 

Distrib. Comput., 2018. 
[2] Abdmeziem M.R., Tandjaoui D., Romdhani I. (2016) Architecting the Internet of Things: State of the Art. In: 

Koubaa A., Shakshuki E. (eds) Robots and Sensor Clouds. Studies in Systems, Decision and Control, vol 36. 
Springer, Cham 

[3] Claire Goursaud, Jean-Marie Gorce. Dedicated networks for IoT : PHY/MAC state of the art and challenges. EAI 
endorsed transactions on Internet of Things, European Alliance for Innovation, 2015, ⟨10.4108/eai.26-10-

2015.150597⟩. ⟨hal-01231221⟩ 



Int J Artif Intell ISSN: 2252-8938  

 

Development of an IoT-based and cloud-based disease prediction and... (Fardin Abdali-Mohammadi) 

771 

[4] Manuel Díaz, Cristian Martín, Bartolomé Rubio, State-of-the-art, challenges, and open issues in the integration of 
Internet of things and cloud computing, Journal of Network and Computer Applications, Volume 67, Pages 99-117, 

2016. https://doi.org/10.1016/j.jnca.2016.01.010. 
[5] Yunbo Li, Anne-Cécile Orgerie, Ivan Rodero, Betsegaw Lemma Amersho, Manish Parashar, Jean-Marc Menaud, 

"End-to-end energy models for Edge Cloud-based IoT platforms: Application to data stream analysis in IoT", 
Future Generation Computer Systems, vol. 8, no. 2, 2018. 

[6] K. Xiong, S. Leng, J. Hu, X. Chen and K. Yang, "Smart Network Slicing for Vehicular Fog-RANs," in IEEE 
Transactions on Vehicular Technology, vol. 68, no. 4, pp. 3075-3085, April 2019. doi: 10.1109/TVT.2019.2900234 

[7] L. Zhao, J. Wang, J. Liu and N. Kato, "Routing for Crowd Management in Smart Cities: A Deep Reinforcement 
Learning Perspective," in IEEE Communications Magazine, vol. 57, no. 4, pp. 88-93, April 2019. doi: 

10.1109/MCOM.2019.1800603 
[8] Q. Wu and R. Zhang, "Towards Smart and Reconfigurable Environment: Intelligent Reflecting Surface Aided 

Wireless Network," in IEEE Communications Magazine, vol. 58, no. 1, pp. 106-112, January 2020. doi: 
10.1109/MCOM.001.1900107 

[9] Christos Stergiou, Kostas E. Psannis, Byung-Gyu Kim, Brij Gupta, "Secure integration of IoT and Cloud 
Computing", Future Generation Computer Systems, Vol. 78, pp. 964– 975, 2018. 

[10] Ming Tao, Jinglong Zuo, Zhusong Liu, Aniello Castiglione, Francesco Palmieri, "Multilayer cloud architectural 
model and ontology-based security service framework for IoTbased smart homes", Future Generation Computer 

Systems, Vol. 78, pp. 1040–1051, 2018. 
[11] Priyan Malarvizhi Kumar, Usha Devi Gandhi, "A novel three-tier Internet of Things architecture with machine 

learning algorithm for early detection of heart diseases", Computers and Electrical Engineering, Vol.65, pp. 222-
235, 2018. 

[12] Chinmaya Kumar Dehury, Prasan Kumar Sahoo, "Design and implementation of a novel service management 
framework for IoT devices in cloud", The Journal of Systems and Software, Vol. 119, pp. 149-161, 2016. 

[13] Pijush Kanti Dutta Pramanik, Bijoy Kumar Upadhyaya, Saurabh Pal, Tanmoy Pal, Chapter 1 - Internet of things, 
smart sensors, and pervasive systems: Enabling connected and pervasive healthcare, Editor(s): Nilanjan Dey, Amira 
S. Ashour, Chintan Bhatt, Simon James Fong, In Advances in ubiquitous sensing applications for healthcare, 

Healthcare Data Analytics and Management, Academic Press, 2019, Pages 1-58, ISBN 9780128153680. 
[14] Rafizah Ab Rahman, Ummi Raba’ah Hashim, Sabrina Ahmad. IoT based temperature and humidity monitoring 

framework, Bulletin of Electrical Engineering and Informatics (BEEI), Vol. 9, No. 1, February 2020, pp. 229-237. 
ISSN: 2302-9285, DOI: 10.11591/eei.v9i1.1557  

[15] Muhammad Aznil Ab Aziz, M. F. Abas, Mohamad Khairul Anwar Abu Bashri, N. Md. Saad, M. H. Ariff. 
Evaluating IoT based passive water catchment monitoring system data acquisition and analysis. Bulletin of 
Electrical Engineering and Informatics (BEEI). Vol. 8, No. 4, December 2019, pp. 1373-1382, ISSN: 2302-9285, 
DOI: 10.11591/eei.v8i4.1583 

[16] Hyunsoo Lee, "Framework and development of fault detection classification usingIoT device and cloud 
environment", Journal of Manufacturing Systems, Vol. 43, pp. 257-270, 2017. 

[17] Chien-HungChen, Che-RungLee, Walter Chen-HuaLu, "Smart in-car camera system using mobile cloud computing 
framework for deep learning", Vehicular Communications, Vol.10, pp. 84-90, 2017. 

[18] Dazhong Wu, Connor Jennings, Janis Terpenny, Soundar Kumara, "Cloud-Based Machine Learning for Predictive 
Analytics: Tool Wear Prediction in Milling", 2016 IEEE International Conference on Big Data (Big Data), pp. 
2062-2069, 2016. 

[19] Ghulam Muhammad, SK Md Mizanur Rahman, Abdulhameed Alelaiwi, and Atif Alamri, " Smart Health Solution 

Integrating IoT and Cloud: A Case Study of Voice Pathology Monitoring", IEEE Communications Magazine, pp. 
69-73, 2017. 

[20] Stefan Bosse, "Mobile Multi-Agent Systems for the Internet-of-Things and Clouds using the JavaScript Agent 
Machine Platform and Machine Learning as a Service", 2016 IEEE 4th International Conference on Future Internet 
of Things and Cloud, pp. 244-253, 2016. 

[21] Gelogo Y.E, Hwang H.J, Kim H, Internet of things (IoT) framework for u-healthcare system, Int. J. Smart Home, 
Vol. 9, pp. 323-330, 2015. 

[22] Gope P, Hwang T, “BSN-Care: A secure IoT-based modern healthcare system using body sensor network”, IEEE 

Sens. J., Vol. 16, No.5, pp. 1368-1376, 2016. 
[23] Gubbi J, Buyya R, Marusic S, Palaniswami M, “Internet of things (IoT): A vision, architectural elements, and 

future directions”, Future Gener. Comput. Syst., Vol.29, No.7, pp. 1645-1660, 2015. 
[24] Hossain MS, Muhammad G, “Cloud-assisted industrial internet of things (IIoT)–enabled framework for health 

monitoring”, Comput. Netw., Vol.101, pp. 192-202, 2016. 
[25] Steven Lawrence Fernandes, Venkatesan Rajinikanth, Seifedine Kadry. A hybrid framework to evaluate breast 

abnormality using infrared thermal images. IEEE Consumer Electronics Magazine. Vol.8, No.5, pp 31-36. 2019. 
[26] Priya Ramasamy, Vidhyapriya Ranganathan, Seifedine Kadry, Robertas Damaševičius, Tomas Blažauskas. An 

image encryption scheme based on block scrambling, modified zigzag transformation and key generation using 

enhanced logistic-Tent map. Journal Entropy, Volume 21, Issue 7, Pages 656. 2019. 
[27] Seifedine Kadry. A new proposed technique to improve software regression testing cost. International Journal of 

Security and Its Applications, Vol. 5 No. 3, July, 2011. 


