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Abstract.In this modern world, every individual uses intelligent devices to lead 

a day-to-day activity intelligently. Using the latest technologies such as deep 

learning, the Internet of Things (IoT) forth provides standard prediction and com-

munication abilities to the existing applications to properly provide rich support 

to the clients. Many commercial and non-commercial organizations almost adapt 

these technologies to modify their physical records digitally. This paper designed 

a novel health care monitoring scheme by adapting these technologies to provide 

an intelligent monitoring system to analyze patients over random instances with 

periodic intervals. This paper introduced a new learning-based scheme called De-

viated Learning-based Health Analysis (DLHA), in which it combines the con-

ventional algorithms such as Convolutional Neural Network (CNN) and the Sup-

port Vector Classification (SVM) logic in a transparent manner. The logical eval-

uations of the proposed approach called DLHA assessed by extracting the layers 

from the CNN, appending the classification logic of SVM into the CNN layers, 

and defining a new algorithm to predict patient health intelligently. The associa-

tion of sensor-based smart device called Smart Health Indicator (SHI) provides 

significant support to the proposed approach with the association of intelligent 

sensors such as Heartbeat Analyzer, Body Temperature Estimation Sensor, 

Breath Sensor, Global Positioning System (GPS), and the useful Internet of 

Things enabled controller called ESP8266. Using this SHI kit, the patient details 
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are monitoring instantly and reporting it to the remote server periodically to ana-

lyze the health summary without any interventions. The proposed deep learning 

strategy called DLHA acquires the data from the intelligent health care kit SHI 

and processes it using classification principles. The records collected from the kit 

were manipulated according to the process of the trained model generated from 

the previous testing samples of the patients. The dataset used in this system is 

generated dynamically from the real-time patient health record and processes the 

testing report of the patient accordingly. The processed record is appended into 

the dataset for further reference. The resulting section provides proper proof of 

the efficiency of the proposed approach in a transparent manner with graphical 

representations. For all this system is more significant to identify and monitor the 

health details of the patient in clear manner with proper specifications. 

Keywords: Healthcare, Deviated Learning-based Health Analysis, DLHA, 

Smart Health Indicator, SHI, Internet of Things, IoT, Deep Learning 

1 INTRODUCTION 

Nowadays, the consciousness of healthcare and the associated fields are rising drasti-

cally to people. The growth of the human population is increasing every day. Such 

changes require modern assistance to monitor the health-related details and summary 

instantly without any hurdles. This approach provides a mindset to clients to acquire an 

intelligent system to monitor health-related details from anywhere by using intelligent 

mobiles, PCs, tablets, and laptops. This approach is helpful to people such as students 

studying abroad, and their parents are in local as well as caretakers who are constantly 

monitoring the patients periodically. This intelligent system provides an ability for the 

caretakers to monitor the patient's or elder people's health records from anywhere in the 

world at any time without any restrictions. This system is highly required because the 

people cause sudden affection due to cardiac-oriented problems and other severe issues 

in the unknown period, in which the caretakers or doctors are unaware of such problems 

over an instance. But this cause creates a massive loss to patient lives and creates sev-

eral complexities to patients—a new health care monitoring system with the adaptation 

of several latest technologies introduced in this paper. The latest technologies associ-

ated with this system are the Internet of Things, Smart Health Indicator, and the Hybrid 

Deep Learning scheme called Deviated Learning-based Health Analysis. By using 

these technologies, a powerful and robust health monitoring scheme is introduced in 

this paper. 

1.1 Motivation 

In the country of India, according to the "Hindustan-Times" on 2017 September-30, the 

10 leading causes of death are cardiovascular disease [1], diarrhoea, respiratory ill-

nesses, brain hemorrhage, premature births, obstructive pulmonary disease, road 

deaths, Perinatal infections, and infectious diseases such as tuberculosis [2]. A few of 

these causes of mortality, such as cardiovascular disease, strokes, newborn fatalities, 
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Perinatal losses [3][4], and lower respiratory infections, can be eliminated or decreased. 

This is now achievable because of the proliferation of the Internet of Things and the 

associated learning-based prediction technologies.  For example, numerous diseases are 

unanticipated and aggressive, including cardiovascular events. Whenever someone has 

a massive heart attack unexpectedly, quick action must be taken to preserve the indi-

vidual's life. With the Internet of Things model reemerging, it can measure a variety of 

critical human health characteristics. The obtained Heartbeat can then be communi-

cated to specialists in remote areas at a low cost and instantaneously. The respective 

physicians can then advise a relevant life-preserving strategy as a response. 

1.2 Healthcare with IoT 

The Internet of Things (IoT) is a general term that refers to a network interconnected 

and may be retrieved from any location [5]. In addition, the IoT is a term that refers to 

portable systems connected to the internet and communicate with one another [6]. The 

Internet of Things systems utilizes a wide range of sensors and controllers to render the 

solution intelligent. Since novel emergent innovations evolve, the Internet of Things' 

significance to health care is indeed critical. Therefore, mechanization is required in all 

fields in the coming future.  

 

Fig. 1. Healthcare Systems - Provisions and Development  
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The Internet of Things offers superior services in various domains, including green in-

frastructure, heavy transportation, wastewater treatment, systemic health care, commu-

nications, protection, control systems, rescue services, and medical services [7]. Health 

care is a prime example of an IoT deployment, in which it enables effective services 

for a variety of medical procedures, including chronic illnesses, exercise programs, and 

patient monitoring.  

As a result, numerous elements utilized in medical product manufacturers, such as 

sensors, controllers, and computer vision equipment, are developed, using the concept 

of the Internet of Things as a core element of the structure. Expense-free and reliable 

contacts between patient characteristics and multiple hospitals are presently prominent 

developments in the health care profession. Numerous wireless devices are critical in 

assisting in the treatment of a variety of illnesses and healthcare crises. Based on vari-

ous logistical considerations, the healthcare industry has become a focal point for dis-

cussing many facets of the Internet of Things over the previous decade. The following 

figure, Fig-1 [8], illustrates current health care developments. 

1.3 Major Objectives 

The following are the primary objectives of the proposed hybrid learning-based health 

care monitoring system, in which these objectives are derived for the precise analysis 

of literature mentioned in this paper section, Section-II. 

(i) To assist the health care industry with modern technologies to preserve individu-

al's life properly. 

(ii) To introduce new hybrid health care prediction logic with the association of deep 

learning methodologies such as CNN and SVM to provide significant support to the 

patients and hospital end. 

(iii) To introduce an intelligent health monitoring device with the adaptation of sev-

eral sensors to monitor the patient details continuously without any human interven-

tions and maintain the details without any human flaws. 

(iv) To adapt the latest technology called the Internet of Things to preserve the health 

records into the remote server for maintaining it in a secured manner. 

(v) To provide a good health summary to the patients and caretakers to monitor the 

patient details instantly without any range restrictions, in which it provides clean and 

transparent services to people in a clear way. 

 

These objectives are accomplished by integrating the learning technology with the 

intelligent Internet of Things enabled logic to define a new Deviated Learning-based 

Health Analysis (DLHA) algorithm. It provides an ability to the proposed approach to 

build a robust health summary investigation and provides proper predictions accord-

ingly. Furthermore, the Smart Health Indicator (SHI) kit is introduced to monitor the 

patient records in a 24/7 manner and report the details to the controller for maintaining 

it into the remote server and portraying it to the respective individuals without any de-

lay. By applying this kind of logic, the proposed approach achieves a significant way 
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to accomplish the objectives, and the resulting section provides the proper proof for 

that transparently. 

 

The reminder sections of this paper provide a complete description of Related Study 

in Section-II, Methodologies in Section-III, Results, and Discussions in Section-IV, and 

the Conclusion and Future Scope transparently portrayed over Section-V. 

2 Related Study 

Deepak-Kumar et al., 2019 [11] suggested a paper regards enhancing the health care 

monitoring System using the Internet of Things framework. This paper [11] suggests 

that the Internet of Things is a cutting-edge technology facilitating a paradigm change 

in ancient healthcare practices. With the introduction of advanced accurate sensors and 

Internet of Things-enabled medicinal gadgets, human services can gradually be decen-

tralized from the traditional healthcare focus-based methodology. These minor struc-

ture factor IoT human services devices have decreased the cost of pharmaceutical ser-

vices, resulting in greater affordability and choices. This article discusses recent ad-

vancements in the engineering and framework structure of IoT-based medical service 

frameworks. Frameworks for medical services such as m Health and 6LoWPAN-based 

designs can be examined. Multi-sensor architecture designs that detect serum glucose, 

wireless temperature, pulse, and electrocardiogram heart are investigated. The study 

provides an in-depth examination of recent advancements in IoT-based human services 

frameworks. 

 

Ibrahim et al., 2019 [12] suggested a paper regards the secured Edge-of-Things (EoT) 

framework for Intelligent health care monitoring. This paper [12] suggests that the ex-

ponential growth of the IoT and cloud-based data processing technologies enables the 

development of unique and exciting innovative, linked healthcare systems. Intelligent 

healthcare systems analyze IoT-generated patient data to improve the quality of care 

while also lowering healthcare expenses. However, the Cloud of Things' ability to man-

age the data created by billions of linked IoT devices is a significant problem for these 

systems. Edge computing infrastructure offers a possible alternative by acting as a 

bridge between IoT devices and cloud computing. The Edge of Things (EoT) can pro-

vide small-scale real-time computing and storage capabilities that assure minimal la-

tency and optimal exploitation of the Internet of Things (IoT) resources. The EoT, on 

the other hand, poses privacy concerns, which is a significant problem for healthcare 

systems that include sensitive patient data. This article introduces a revolutionary In-

ternet of Things computing platform for delivering safe and intelligent healthcare sur-

veillance services. Fully Homomorphic encryption protects data privacy and is stored 

and processed within an EoT framework. For the proposed EoT framework, a distrib-

uted approach based on clustering-based approaches is created with the scalability to 

gather and analyze large-scale and heterogeneous data in distributed EoT devices inde-

pendently before it is delivered to the cloud. We show the suggested framework by 
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examining individual bio-signal data in a case study. Our framework significantly re-

duces the time required for analysis response and performance of encrypted data pro-

cessing while maintaining a high level of analytical accuracy and data privacy. 

3 Methodologies 

This paper introduced a new deep learning algorithm called Deviated Learning-based 

Health Analysis (DLHA), in which it monitors the patient details with the help of an 

intelligent sensor-associated device called Smart Health Indicator. The SHI consists of 

several intelligent sensors to monitor the respective patient details properly, which con-

tains the sensors such as Heartbeat Monitoring Sensor, Body Temperature Identifica-

tion Sensor, Breath Level Indicator, GPS Module, and the ESP8266 controller. The 

proposed SHI kit accumulates the patients' health record and sends to the microcontrol-

ler for further processing by associating all these sensors. The controller associated with 

SHI called ESP8266 inbuilt contains WiFi unit and processing abilities, in which it 

accumulates the live data and separates it by using the Comma Separator Value (CSV). 

The separated values are sent to the remote server through internet-enabled services 

using the Internet of Things feature. The server unit processing machine accumulates 

the details sent by the controller to evaluate the data using a learning approach called 

DLHA. The values received into the server are indexed appropriately using the CSV 

application, and the data are cross-validated with the threshold level mentioned in the 

trained model. The present data received from the SHI is considered to be the testing 

data, in which it is cross-validated, and the respective indications are sent to the storage 

unit. The data, which consists of abnormal medical content, indicates the patient is ab-

normal and needs further immediate treatment. The corresponding notification is sent 

to the doctor and the caretaker to take appropriate actions to save the patient's life. The 

following summary indicates the purpose of using these sensors associated with the 

SHI. 

3.1 Heartbeat Monitoring Sensor  

There has been a significant rise in cardiovascular disorders, most of which result in 

cardiac arrest. Heartbeat monitoring sensor-assisted systems based on the Internet of 

Things is utilized to determine the patient's heart rate via heartbeats. This does not seem 

to be performed at the hospitals; this can be conducted at the person's home. The Heart-

beat monitoring sensor is interconnected to an appropriate ESP8266 microcontroller, 

which monitors heartbeats and communicates data through the internet. The respective 

patient can define the heart rate's upper and lower limits on the Internet of Things-

enabled heartbeat monitoring system. Even after defining the heartbeat restrictions, an 

alert is issued for the controller whenever the level exceeds a predetermined threshold, 

indicating the physician is online. It also permits the presentation of the person's actual 

heartbeat rate. As a result of these features, doctors are aware of any emergencies and 

can swiftly contact the patient for resolution. In this system, a novel heartbeat sensor 



7 

called Pulse Rate Amped is used to monitor the patients' heartbeat rate, which is graph-

ically illustrated over the following figure, Fig-2. 

 

Fig. 2. Pulse Rate Amped Sensor 

3.2 Body Temperature Identification Sensor 

This body temperature is a critical characteristic for protection and wellness, and the 

"National Institute of Clinical Excellence" recommends that people have their temper-

ature taken as part of their disease evaluation. There are numerous methods for deter-

mining one's body temperature. It is critical to utilize an adequate method for measuring 

body temperature to obtain an exact reading, as erroneous readings may result in inac-

curate therapy and diagnosis, resulting in an inability to determine the actual condition. 

In this system, a novel DS18B20 temperature identification sensor is utilized to contin-

uously monitor the body temperature level of the patients, which is graphically illus-

trated over the following figure, Fig-3. The accumulated temperature readings are sent 

to the controller for evaluation and passed to the server unit for further analysis; if the 

temperature level exceeds the average level, they are immediately indicated to the re-

spective individual to take appropriate action. 

 

 

Fig. 3. DS18B20 Sensor 
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3.3 Breath Level Indicator  

In respiratory systems, slightly elevated sensors identify tiny volume flow rate from 

around breathing flow over 0 points and mass flow percentage with several hundred 

liters per minute. Types of sensors regularly review the treatment level in regulated 

continuous positive airway pressure systems, enhancing patient convenience and med-

ication effectiveness. Breathing induction sonography measures variations in breadth 

throughout breathing by connecting two capacitive straps across the abdominal region 

and ribs. Calculating the breathing amount requires knowledge of the difference in pe-

rimeter, including both places. High-quality sensors integrated into breathing devices 

are designed to measure the tiniest flow rates near the breathing levels over starting 

state. In this system, a novel breath rate estimation sensor is used, and the graphical 

illustration of the sensor is mentioned in the following figure, Fig-4. 

 

Fig. 4. Breathe Sensor 

3.4 GPS Module  

GPS modules are comprised of minuscule CPUs and antennas that acquire the infor-

mation directly from the satellite via specific radio transmissions. It receives 

timestamps and other information from every accessible plane. The device's GPS re-

ceiver monitors all of these signals 

 

 

Fig. 5. GPS Module 
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Once the transmitter determines its range from three or even more geostationary satel-

lites, it's indeed capable of determining actual location. GPS devices are receivers 

equipped with antennas that use a satellite-based navigation system comprised of 24 

orbiting satellites around the planet to deliver location, acceleration, and time data. This 

system is composed of three portions: environment, controls, and users. The global po-

sitioning system is accessible for everyone around the world. That is why the GPS can 

function even if the infotainment system does not have internet access. In this system, 

a novel three-meter antenna-assisted GPS module is used, and the graphical illustration 

of the utilized GPS module is mentioned in the following figure, Fig-5. 

3.5 ESP8266 Controller 

The ESP8266 module is a highly Wi-Fi-enabled microcontroller from Espressif Tech-

nologies in China (Shanghai City). It includes a complete Protocol of TCP/IP stack and 

a microcontroller. These microcontrollers were superseded by the ESP32 series of de-

vices, which includes the ESP32 C3 version. The ESP8266 feature allows embedded 

systems to communicate to IEEE-802.11 standard with w-2.4GHz WiFi. That can be 

employed in conjunction with using ESP AT firmware to give WiFi access to additional 

hosting Microcontrollers or even a self-assisted Microcontroller when coupled with an 

RTOS-based API. In this system, this ESP8266 module is used to accumulate the read-

ings from different sensors and pass them to the remote server using internet-enabled 

services, as well as the graphical illustration of the utilized ESP8266 module is men-

tioned in the following figure, Fig-6. 

 

Fig. 6. ESP8266 Controller 

The following figure, Fig-7 illustrates the logical block diagram of the proposed intel-

ligent health monitoring kit called Smart Health Indicator (SHI), and the following al-

gorithm illustrates the logical flow details of the proposed algorithm called Deviated 

Learning-based Health Analysis (DLHA). 
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Fig. 7. Block Diagram 

______________________________________________ 

Algorithm: Deviated Learning-based Health Analysis 

________________________________________________ 

Input: Real-time Patient Health Record such as Heartbeat Level (H), Temperature 

Level (T), Breathe Level (B), Latitude and Longitude Values (L). 

Output: Prediction and Health Record Maintenance. 

 

Step-1: Initialize the required libraries into the implementation. 

Step-2: Acquire the inputs H, T, B, and L. Assemble these inputs into the array with 

proper indexing. 

Step-3: Load the dataset model created for the previous input values. 

Step-4: Define the threshold ratio of the sensor values such as H, T, and B. 

Step-5: Cross-validate the present values of H, T, and B to the loaded dataset thresh-

old ratio. 

Step-6: If the threshold level is within a range, the details are stored into the server 

using the respective IPs. 

Step-7: If the threshold level crosses the present sensor values, then the details of 

the respective caretaker and doctor will be retrieved. 

Step-8: Immediately send an alert to the respective individuals regarding an emer-

gency with correct location details (L). 
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Step-9: Identify the accuracy ratio of prediction for accurate positive and false neg-

ative ratios. 

Step-10: Return the prediction accuracy ratio of the proposed algorithm to the user's 

view. 

________________________________________________ 

4 Results and Discussions 

The previous section specifically linked research papers that evaluate and continuously 

monitor health status, whereas the Internet of Things sends alert messages to physicians 

and related notifications to patient's caretakers when a condition deteriorates. This will 

not notify surrounding hospitals or physicians regarding the issue. However, this may 

be accomplished in this article and demonstrated through the conceptual framework 

model. All health care data and physician status can be refreshed and saved on a server-

side periodically. An innovative IoT-enabled controller called ESP8266 is utilized since 

it is affordable and provides patients with much more effective legitimate information. 

The controller serves as a remote server and is significantly less expensive than a tra-

ditional server. The proposed emulation represents the difference between these two 

servers and denotes the physical separation between two places. Overall, this paper 

structure gives information about how patients can protect their lives without relying 

on others to come to them and take care of them when they are in the terrible medical 

condition possible. Everybody has their existence, and that no one concern more about 

anybody as they do of their difficulties, this Internet of Things technology assists pa-

tients in saving their lives by regularly updating.  

 

The proposed smart device called Smart Health Indicator (SHI) is placed into the 

real-time environment and accumulates the details for continuous 10 days, and reports 

the results accordingly. The proposed resulting scenarios are cross-validated with the 

conventional learning algorithms called CNN and SVM to prove the efficiency of the 

proposed approach called DLHA. The following figure, Fig-8, illustrates the tempera-

ture analysis accuracy ratio of the proposed approach in contrast cross-validated with 

the conventional logics such as CNN and SVM. 
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Fig. 8. Temperature Measurement 

The following figure, Fig-9 illustrates the Data Collection accuracy ratio of the pro-

posed approach in contrast that is cross-validated with the conventional logics such as 

CNN's and SVM's data accumulation accuracy level. 

 

Fig. 9. Data Accumulation Efficiency 

The following figure, Fig-10, illustrates the Data Loss ratio over the accumulation pe-

riod of the proposed approach in contrast that is cross-validated with the conventional 

logics such as CNN's and SVM's loss ratio. 

93

94

95

96

97

98

99

1 2 3 4 5 6 7 8 9 10

DLHA CNN SVM

1

11

21

31

41

51

61

71

81

91

101

1 2 3 4 5 6 7 8 9 10

DLHA CNN SVM

No. of Days 

Efficiency 

(%) 



13 

 

 

Fig. 10. Data Loss Ratio 

The following table, Table-1, illustrates the proposed approach DLHA accuracy ratio 

with the other conventional algorithms such as CNN and Support Vector Machine. The 

proposed algorithm of DLHA provides 97.9% accuracy, CNN provides 91.49% accu-

racy [9], and SVM provides 77.63% [10]. The following figure, Fig-11, illustrates the 

proposed approach prediction accuracy ratio in contrast cross-validated with the con-

ventional logics such as CNN's and SVM's prediction accuracy ratio. 

Table 1. Accuracy Estimations 

S.No. Algorithm  Accuracy 

1 DLHA 97.9% 

2 CNN 91.49% 

3 SVM 77.63% 
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Fig. 11. Accuracy Level Comparison 

5 Conclusion and Future Work 

The purpose of this research paper is to offer an Internet of Things-based intelligent 

healthcare monitoring system for actual patient monitoring via medical diagnostics 

computation. The proposed approach DLHA improves the utility of intelligent sensors 

based collection of data, consolidation, and management by providing relatively low 

impulses that can extend the lifetime of the entire network. Health care governance is 

a critical component of both individual and societal health. Automation and digitalizing 

health care services essentially reduce the burden on individuals and the medical com-

munity. By reduction, that means reduced spending, effort, and time, and the possibility 

of a monitoring system from the remote end for patients about long-term and constant 

monitoring of multiple biological data. In addition, these methods are easier to use, and 

individuals can rely on them. These systems monitor and detect signals in real-time and 

then communicate them to the appropriate person for quick aid, whether a doctor or a 

family member. This type of support is now possible, owing to advances in the realm 

of communication, most notably the internet. Internet of Things-based health care 

methods can provide individuals with the highest-quality healthcare services possible, 

allowing for early detection of various ailments and thus a reduction in mortality rates. 

As previously said, there are numerous advantages to IoT-enabled healthcare sys-

tems. As mentioned in the paper, this was made possible by the numerous development 

boards manufactured by numerous manufacturers. These boards' primary objective is 

to interconnect thousands and multitudes of people and devices for the benefit of the 

public. These Internet of Things-based products are both efficient and inexpensive. Ad-

ditionally, these boards equipped with AI can deliver a preliminary diagnosis to the 

patient. As a result, this will undoubtedly improve the quality of medical services of-

fered to society while also lowering expenses. 
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In the future, the work can further be enhanced using adding some time synchroni-

zation algorithms to reduce the overall processing time to train the model with multiple 

records over a single instance. This will add significance to the proposed approach of 

DLHA in a transparent manner. 
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