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Abstract: Background: Breast cancer remains a significant global health concern, and traditional diagnostic methods sometimes fall short, 

particularly in early detection. The rise of telehealthcare underscores the need for innovative solutions.  

Objective: This study explores the potential of combining intelligent systems, such as thermal imaging cameras, with deep learning 

techniques, especially convolutional neural networks (CNNs), to revolutionize and improve breast cancer detection compared to traditional 

risk models.  

Method: The study proposes a novel predictive healthcare system utilizing the Internet of Things (IoT) and Electronic Health Records 

(EHRs). This system aims to achieve real-time, automated breast cancer detection in diverse healthcare settings, including institutional 

care facilities, hospitals, and even schools. Additionally, the system seeks to facilitate early detection of potentially other health conditions 

by leveraging the combined power of IoT and CNN deep learning. This would involve developing user-friendly EHRs accessible to patients' 

healthcare providers within their institutions or nationwide.  

Results: The research delves into the specific procedures and techniques required to develop this proposed comprehensive cancer detection 

system.  

Main Findings: The study investigates whether this approach offers a potential solution to address the global challenges associated with 

breast cancer and contribute to improved patient well-being.  

Conclusion: This research investigates the potential of a novel healthcare system integrating intelligent systems and deep learning for early 

breast cancer detection and potentially other health conditions. Further research is needed to evaluate the feasibility and effectiveness of 

this approach in real-world settings. 

Keywords: Early-Stage Breast Cancer Detection, Intelligent Systems And Deep Learning, Telehealth And Healthcare Automation, 

Electronic Health Records (EHRs), Public Health And Global Challenges. Internet Of Things (IoT), Machine Learning

1. Introduction   

Telehealth, a rapidly growing technology utilizing smart 

systems and machine learning, is transforming healthcare 

delivery, especially in institutional homes where patient 

empowerment is crucial. This paper proposes an innovative 

system that combines the Internet of Things  

(IoT) and machine learning (ML) to create an intelligent in-

home health management system for residents in 

institutional settings. Challenges of Telehealth: Measuring 

patient health objectively remains a challenge in telehealth, 

as interaction often occurs through digital  

platforms. This highlights the need for proactive 

engagement between healthcare professionals and patients.  

This research proposes the development of IoT-based 

Electronic Health Records (EHRs) for institutional homes. 

This system leverages IoT sensors to collect real time 

physiological data, which is then analyzed using ML 

algorithms. This allows for: • Automated health 

monitoring: Abnormal health conditions can be detected, 

potentially leading to earlier intervention and improved 

outcomes. 

• Early detection of ill-health: The system might 

predict potential health emergencies, enabling timely 

medical attention. 

• Scalability and data collection: The use of IoT 

sensors facilitates easy data collection and scalability for 

sickness detection within the residential setting. 

• Data analysis: The collected data, known as "big 

data," can be further analyzed to improve healthcare 

delivery and disease prevention strategies. 

Motivation: Breast cancer remains a significant global 

health concern, with millions of diagnoses and deaths 

annually. Early detection is crucial for improving survival 

rates, particularly in low- and middle-income countries. The 

proposed system aims to address this by: 

• Providing remote monitoring: It offers continuous 

health monitoring for residents, potentially leading to earlier 

detection of breast cancer and other health issues. 

__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

_____ 

Department of Computer Science and Engineering, Parul Institute of 
Engineering and Technology, Parul University, India      

1warishkumar.patel@paruluniversity.ac.in 

ORCID ID : 0000-0002-9890-2971 
2provost@paruluniversity.ac.in 

ORCID ID : 0000-0002-9993-9901 

Correspondence: warishkumar.patel@paruluniversity.ac.in. 

 
 



International Journal of Intelligent Systems and Applications in Engineering IJISAE, 2024, 12(19s), 647–653 |  648 

• Enhancing accessibility: This system can be 

implemented in institutional homes, potentially reaching 

individuals who may face barriers to traditional healthcare 

access. 

This research proposes an innovative application of smart 

IoT-based EHRs for breast cancer detection in institutional 

homes. This system has the potential to improve early 

detection, empower residents, and contribute to better health 

outcomes, particularly in underserved communities. 

Figure 1 shows the components of the proposed Smart 

Health system within the stipulated environment. 

This study, therefore, proposes a Smart IoT-based cancer 

detection system using CNN ML algorithms to significantly 

automate the early detection of cancer and the health status 

of institutional residential users,  

especially institutional user that lacks the technological 

systems that detect cancer and other diseases early enough 

to prolong the lives of users. [5] lack of investigation on how 

breast cancer health monitoring and detection systems 

would be implemented will lead policymakers and 

academics into an empty toolbox. The study’s objective 

includes the following:  

1. Investigate the integration of IoT and ML in generating 

EHR of institutional home users through thermal 

images and vital signs to provide health monitoring and 

cancer detection. 

2. Propose a two-factor health predicting system 

framework that deploys IoT, ML, and EHR 

technologies in an institutional home.  

 

Fig 1. Component of proposed Smart Health system. 

3. Investigate the development of a low-cost and user-

friendly InsHome Health Management System for 

healthcare detection solutions for homes in schools and 

other institutional homes. 

 

2. Review of Related Papers  

The Internet of Things, also known as innovative systems or 

intelligent systems, provides the capabilities for developing 

Health Monitoring Systems even though it poses operational 

challenges that require future directions with effective 

frameworks [6]. IoT invention remains a catalyst that has 

revolutionized traditional healthcare delivery methods 

globally since traditional healthcare systems have shown a 

threat of inefficiency, especially  during the pandemic era, 

when standard healthcare delivery was the only hope for 

most countries. Remote healthcare, on the other hand, can 

provide health delivery more efficiently and with high-

quality service delivery [2], [3], [7]. 

Table 1: Review of Existing Systems 
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The combination of IoT and machine learning has increased 

the interoperability of data from all sectors and stakeholders 

and the maintenance of anonymity in near-real-time 

healthcare delivery [8]. The emergence of IoT, sensor 

networks, and other supporting technologies (figure 1) has 

significantly improved the development of healthcare 

delivery (telehealth or remote healthcare) fundamentally 

through health measurement and monitoring [9]. 

Internet of Things (IoT) aids in gathering data from an 

external environment through a gateway into a database 

using sensors, controllers, interfaces, actuators, and 

buses. In this system, the health vitae will be collected. 

Machine learning techniques such as CNN, called 

ConvNet,  are deep learning network architectures that 

technically train machines directly from assigned data [10]. 

[11] defined CNN as an artificial neural network that models 

training with multiple hidden layers developed through 

duplicating the biological cerebral cortex within a 

convolutional layer and other layers such as pooling, BN, 

and fully connected. 

CNNs are particularly useful for finding patterns in 

microscopic and digital images to recognize categories, 

available objects, and their classes. It has also been 

scientifically proven more effective for classifying other 

media, such as audio, time series, and signal data. [19][20] 

for accurate and effective clinical diagnosis automation that 

involves using thermal images as physiological health data, 

CNN outperforms most ML techniques [14].  

Electronic health records (EHRs) provide an electronic, real-

time patient record-centered health database stored 

purposely to ensure confidentiality, integrity, and 

availability. The stored health data provides an instantly and 

more secure patient record to authorized users for their 

intended uses. [15] maintains that HERs are central data 

usually collected during routine clinical practice from 

patients to aid healthcare provision or medical research 

purposes.  

3. Breast Cancer  

Breast cancer is a form of cancerous cells in the breast and 

comes after skin cancer as the most common cancer 

diagnosed in women globally. Even though breast cancer 

affects both men and women, the cancer mainly occurs in 

women. Continued improvement of health systems has 

made tremendous progress in finding a cancer screening 

method that best predicts cancerous cells in humans.  

This is because research has proven that detecting cancer at 

the earliest stages mainly provides a significant chance for 

cure [7]. Regardless of the screening method, various 

medical organizations, stakeholders, and breast cancer 

advocacy groups have made recommendations regarding 

breast cancer examination or screening guidelines. It is, 

therefore, the health professional's and patient's decision to 

select a preferred screening method depending on the level 

and the risk factors for cancer. 

Over the years, healthcare professionals worldwide have 

approached cancer diagnosis methods using a physical 

exam: this involves pressing the breast gently to feel for 

lumps as an indication of cancer or abnormalities. Other 

physical examinations may inquire about observing changes 

such as skin color or enlargement of organs [16]. Laboratory 

tests: this is a method of diagnosis that requires 

physiological treatments such as urine and blood tests to 

detect the presence of cancer. Depending on the cancer type, 

an upgraded laboratory test called biopsy is necessary to 

collect the requisite physiological samples to help in this 

detection procedure [17].  

A typical example of biopsy is where the blood sample is 

compiled from a cancer patient to conduct a blood test 

known as complete blood count (testing for the amount and 

category of white blood cells in the body), which is effective 

in diagnosing leukemia cancer. Finally, image-based tests, 

or imaging tests, require using bones and other 

organs. Imaging tests use the bones and internal organs in a 

non-invasive method to aid in the diagnostics of cancer 

among cancer patients. Methods mainly used in imaging 

may include bone scans, Computerized Tomography (CT), 

Magnetic Resonance Imaging (MRI), Positron Emission 

Tomography (PET), or ultrasound and X-ray. 

The infrared camera should have the ability to capture the 

images of passers-by, deploy the CNN to identify the 

gender, and also further use the EHR thermal images 

generated to determine the cancerous cells in the breast, also 

referred to as grave diseases [18]. The surface area of a 

cancerous breast increases in temperature, but due to a lack 

of detective systems that can zoom in on the temperature of 

the breast area. It has been a challenge to detect breast 

cancer; therefore, an “IoT-based system that can detect 

changes in breast temperature distribution contactless is 

required”[14]. An earlier study by [14] outlines limitations 

regarding representative dataset, poor kernel, and 

heavyweight CNN model, which all contribute to a lack of 

confidence in their developed model as the recommended 

future efforts to optimize representative dataset, 

augmentation algorithms, and assembling segmentation 

techniques that assign an adequate kernel that can build a 

lightweight CNN model is significant. [18] the study by 

Gupta and Co. Addresses the challenge of creating a light. 

4. Resources and Materials  

4.1 Dataset 

Research shows that convolutional neural networks, a deep 

learning technique used in ML, perform better on image 

classification. [1], [11]–[14], [23]–[26] all indicate the 
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relevancy of deep learning techniques such as convolutional 

neural networks in image classification. This study deploys 

a dataset described in Table 2, from 

https://www.kaggle.com/datasets/asdeepak/thermal-

images-for-breast-cancer-diagnosis-dmrir, to conduct the 

premunire testing of the proposed system, as shown in figure 

2.  The dataset initially is Portuguese lang outlines usage and 

has the description in Table 2 to investigate the performance 

of CNN and possible parameter turnings that can increase 

the performance of the CNN model during the training of 

the model. 

This study will use the build system (sensors, model, and 

software) to test live at the Parul University Hospital with 

live users to promote discussion on efficacy since early 

detection contributes significantly to treating cancerous cells 

and existing technologies are capable of detecting only 

tumor or lamb size of more than 20 mm. 

Table 2: Dataset Description 

DATASET 

DESCRIPTION 

MEANING IN 

ENGLISH 

ACTUAL 

USE 

RELATING 

TO WORK 

Thiago Alves Elias 

da Silva's Imagens 

e Matrizes da Tese 

de 

Images and 

matrices of 

Thiago Alves 

Elias da Silva's 

thesis. 

The images for 

Thiago Silva;s 

thesis. 

Desenvolvimento 

da Metodologia 

 

Development 

of the 

Methodology 

Training 

Dataset 

12 Novos Casos de 

Testes 

 

12 New Test 

Cases   

Test Images 

SAUDA╠üVEIS 

 

Healthy Images 

arranged in 

folders for 

pictures of 

healthy patients 

DOENTES 

 

Sick Images 

arranged in 

folders for 

images of sick 

patients 

 

The classification is also determined in classes: Normal 

(None-Cancerous person) or Sick (abnormal patient with 

cancerous tumor) [20][14][18]. This study further classifies 

sick patients into light (less than 20 mm) and severe (tumor 

size bigger than 20mm). Further classification helps 

determine the stage of the tumor and, by extension, shows 

the treatability of the cancer. Early detection also remains 

the foundation of breast cancer control [14]. 

To ensure automatic segmentation and augmentation in 

detecting a tumor in the breast, as shown in Figure 2, this 

study deploys CNN that selects the Region of Interest (ROI) 

(thoracic cavity) of patients before the IoTs data, capturing 

the images that need to be processed. A deep image 

recording of the patients' posttrial bodies would be captured 

as CNN selects the ROI and hence selects the breast area 

only. 

 

Fig 2. The proposed system selection of the RIO. 

The limitation in Sub-Based Papers 1 and 2 is that the 

histopathological images must be inputted manually before 

the CNN algorithm can be run to detect the presence of 

Cancer. This process is not very different from traditional 

hospitals' existing manual cancer detection system. In an 

intelligent health ecosystem, IoT cameras collect these 

images randomly from system users and securely send this 

health data to the internally generated electronic health 

records to finally analytically predict the presence of Cancer 

tumors within the health systems.   

Even though Shahirah Zahir (2021) is in agreement with 

ROSLIDAR (2019) and Gupta (2021) on the need to have 

a breast cancer detection system in hospitals or clinics, they 

all see a shortcoming proposed model and therefore 

recommend the improvement of their models through 

effective network layer design and the ensemble of ConvNet 

algorithms.  

 

Fig 3: Proposed 2-Factor Cancer Detection Framework. 

As shown in figure 3, The two-factor framework collects 

thermal images from the system users in phase one from the 

entrance of the institutional doors, and the second phase, 

based on the initiation prediction of the system, makes a 
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further request of the user to phase two scanning of the 

users’ RIO.   

 

Fig 4. Data Flow Diagram 

This is significantly vital since the proposed system learning 

accuracy would be high, leading to early detection of 

cancerous tumors because patients with no synthons of 

cancer (no complications or no pain in their breast) and have 

no intention or plans of going to the hospital would be 

prompted automatically if their institutions have installed 

our proposed system as shown in figure 4. The limitations in 

previous models or studies are the gaps in automating the 

data collection, model performance, and the fact that 

patients remain the primary initiators of the cancer detection 

system: patients need to visit a health facility before the 

images of their thoracic can be captured or scanned and 

manually inputted in the predictive model or system to begin 

the prediction process.  

5. Conclusion  

Traditional healthcare delivery lacks artificial intelligence to 

automated healthcare systems to effectively detect and 

diagnose cancer and other major diseases that pose a threat 

to man’s existence in both developed and developing 

countries. Breast cancer is a global disease that has caused 

more deaths among women and men than any other cancer 

globally. But lack of a comprehensive cancer detection 

framework that integrates the three pillars of cancer 

treatment (early detection, timely diagnosis, and treatment) 

is a challenge that must be addressed. United Nations SGD 

3 and 4 seem unachievable, which threatens the human race 

worldwide. The search to develop effective remote 

healthcare delivery has intensified over the years, especially 

in the era of pandemics, which has reduced the interest in 

physical healthcare provision by healthcare providers and 

seekers. The proposed system uses a contactless remote 

system to improve healthcare seekers' or unaware cancer 

automatic scanning and further interaction on telehealth 

platforms within their institutional home or health facility.  

The cancer detection system using IoT-based EHRs and 

convolutional neural Networks (CNN) in schools and other 

institutional homes will automate cancer detection and 

health monitoring to ensure a healthy environment among 

residential users. The study seeks to develop and experiment 

with EHRs-Based RMS built to generate EHR data from 

sensors and use Convolutional Neural Network (CNN) to 

intelligently enable machine learning algorithms to detect or 

diagnose the cancer status within institutional homes for 

users' complete safety and well-being.  

6. Future Work 

The further scope of this paper is to design and implement a 

comprehensive component of the proposed system that 

holistically integrates sensors and the CNN machine 

learning algorithms to generate patents data warehouse of 

big data in an all-in-one low-cost intelligent cancer 

diagnosis system to be used in institutional homes 

especially, the educational institutions. Furthermore, our 

forthcoming efforts will address potential challenges, such 

as data security, ethical considerations, and user-

friendliness. Striving for compliance with regulatory 

frameworks and ethical guidelines will be central in the 

development and deployment phases. In summary, the 

ongoing and future endeavors will revolve around the 

holistic development of an affordable, intelligent cancer 

diagnosis system. This system aims to revolutionize cancer 

detection within educational institutions, potentially 

transforming how healthcare is delivered in institutional 

settings. 
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