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ABSTRACT  

 In this era evolving of data is in-terms of zeta and Exabyte of data that requires effective analysis, 

processing heavy storage and retrieval data. This necessitates smart infrastructure, services and interfacing 

technology that enhances efficient and effective analytical solution for real time data through smart devices, sensors, 

actuators and so on. In this Internet era of IoT, Healthcare Industry has grown-up from generation-to-generation. 

Healthcare becomes a vital role that needs intense analysis and monitoring, where patients of chronic diseases 
suffered because of huge number of hospital visits and routine checkups. This is not enough to save a life at the time 

of risks, where it is not expected. This may be in the form sudden rise in blood pressure, silent heart attack though 

pacemaker is there to maintain heart beat, seizure patient those who are at risk unknowing. Apart from these 

unexpected road accidents, any kind of disasters, momentous need of medical aid there comes the need for IMOT. 

However, with recent technological advancements such as IoT, cloud and fog computing, helps in mitigating such 

problems with a pay per usage concept through MIoT for technologies for computation and storage, as well as 

backup of data for medical care, so close to the hospital environment and plays a vital role saving the precious life.  

Needs of Health Care Sector Every seconds in life of human being is under risk as it may be a sudden trauma, heart 

attack, road accidents, unknown where’s about (may be traced by smart watches through IOT) and any kind of 

incidents that are dangerous to human life .Along with the innovations of new technologies, the human beings also 

encountered multiple kinds of disabilities, among them Parkinsons’ Disease has the first and foremost place. 

I. Introduction of MIoT 

 Motivated from these facts, it has been chosen IoT can be utilized for providing an intermediate interface in patient 

monitoring system wherever the patient will be and provides 24/7 monitoring through health care management 

system The ‘Thing’ in IoT can be any device with any kind of built-in-sensors with the ability to collect and 

transfer data over a network without manual intervention. The embedded technology in the object helps them to 

interact with internal states and the external environment, which in turn helps in decisions making process. 

 

Fig 1: Depicts IOT model 

 IoT-driven healthcare have to overcome some kind of obstacles such as:  

 demand for data storage on cloud servers as  analysis of the medical big data has been  increasingly 
complex, 

 security and privacy issues, 

 Communication is costly but also energy hungry, 

 Smart sensors that provide vital data to the edge devices. 

 

 

http://www.jetir.org/


© 2019 JETIR  March 2019, Volume 6, Issue 3                                   www.jetir.org  (ISSN-2349-5162) 

JETIRAQ06039 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 192 
 

Some of the key objectives of healthcare systems are:  

 Highly developed and accurate medical decision making, 

 reducing replication of  analysis and diagnosis of patients reports, imaging scans, and comparative 
patient related  analystic data, 

 enhanced medication and drug prescription management, 

 Sophisticated enhancement of screening programs and preventive life saving healthcare measures.  

 

 

Fig 2: Patient Monitoring System 

 This hospital management in terms of providing diagnosis by accessing previous history treatment of 

patient  by physicians and surgeons and taking immediate conclusion about next step for on time decision for saving 

a precious life by  real-time data. It is not an easy joke for collecting with in a particular time that saves a precious 
life; hence it is necessary done only through real time system. This makes us to provide in depth to imminent patient 

care and to employ fog devices and gateways through IMoT. 

Advantages of MIoT are: 

 Cut down on the medical costs 

 Improved patient experience 

 Enhanced manageability of medical drugs and medicinal adherence 

 Dramatic reduction in errors 

 Better control over wastage in the healthcare sector 

 

Fig 3: Architecture Medical Internet of Things 

 Purpose of Internet Medical of Things 

 The Medical Internet of Things (MIoT) aims to access the history and analyze patients’ data from resources 
through the deployment of smart devices that are located nearest to the hospital, patients and their doctors as fast as 

enough to take a life saving actions. 

 This data is generated by physical smart sensors or actuators simply termed as smart sensors closest to the 

fog layer and  installed as near the necessary area where ever it is necessary to grab those data and send as a 
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methodology to send as well as receive those response to prevent or to take immediate action by carry out crucial 

functions through the Iot or MIoT. 

 In today’s technological world, Medical Internet of Things is about employing any kind of smart devices 

for the welfare of health related issues through various layers such as cloud, edge and fog enables active in obtain 

live saving or any kind of critical data, processing and analyzing and providing real-time response for further 

investigation, diagnosis and management of patient through medication or even surgical intervention or just a first 

aid. 

IV. Cloud enabled Medical Internet of Things 

  Cloud computing provides consists various networking services that enable as to incur less amount of 

capital but immense services to control entire premises. It is a representation for suitable, pay per usage of services 

for by giving access various computing resources such as networks, servers, storage, applications, and services as 

tailored by the user.  

 

a. It can be rapidly provisioned and released with nominal organization effort. 

b. It provides high level abstraction of computation and storage model. 

c. It has some essential characteristics, service models, and deployment models. 

 

 As the cloud provides necessary computational structure to access, process, store or archival capability and 

necessary network configuration for the centralized storage, effective processing minimum of amount will be spent 

but avoids latency and performance issues. This resources is both for centralized private cloud, public cloud or 

localized data sources. 

 In cloud architecture, all data from physical resources or equipment is transferred to the cloud for storage 

and effective analysis. Once in the cloud, the data is used for cognitive prediction ie,  extrapolative protection, 

forensic problematic investigation and minimum of optimal process optimize . 

V. Smart Technologies and services for Medical Internet of Things (MIoT) 

  

  Cloud computing offers variety of services such as: 

 IaaS (Infrastructure as a Service) is a service of cloud through which provides a isolated data center 

with resources such as that possess capacity for data storage. processing and networking infrastructure 

related to the hospital records management. 

 PaaS (Platform as a Service) is a platform for enlargement where tools and components are provided to 

the users for creating, investigation and instigating the related particular patient to the respective doctor’s 

but none other. 

 SaaS (Software as a Service) is a  well organized for software as under for the needs of medico-legal 

ethics. This can be utilized as it is, otherwise it can be remodeled according to their own hospital values, needs and 

ethics.  
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Fig 5: Types of deployment of cloud 

 

 Connecting the health care sector to the cloud, for getting access to its services from any location and via 

different devices can be achieved.  

 Hence, availability of the hospital records and patient history can be stored for ever with security and any 

unavoidable situations. 

  Moreover, there is no requirement to employ local servers and need not to fear about of response time, 

saving patient’s life by providing necessary care and medical treatment. 

 
Fig.6: Architecture of for Cloud Computing 

 

 A number of IoT services, such as computation resources, storage capabilities, heterogeneity, high 

processing, and provides real time analysis and solution by cloud computing. The cloud provides various services 

and deployment models for multiple methodological solutions and even through virtualization  concepts.  

  Almost all the human life domains have adopted cloud computing. However, cloud computing has 

drawbacks in terms of high delays which have an adverse effect on the MIoT responsibilities that involves real-time 

risky applications like human life.  

  It unable to compete with medical smart device control system which requires highly crucial and needs a 

milli micro seconds of low-delay response time.  

 

http://www.jetir.org/
https://www.sciencedirect.com/topics/computer-science/storage-resource
https://www.sciencedirect.com/topics/computer-science/cloud-computing
https://www.sciencedirect.com/topics/computer-science/virtualizations


© 2019 JETIR  March 2019, Volume 6, Issue 3                                   www.jetir.org  (ISSN-2349-5162) 

JETIRAQ06039 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 195 
 

Remote 
Patient 
Monitoring 

Dev
ices 

Pushing 
alerts or 
notificati
ons 
based on 
critical 
values 

Devic
e 

sends 
the 

data 
to 

long 
gatew

ay 

F
o
g 

Anal
ysis 
Rule
s & 

Thre
shol
ds 

Local 
S
t
o
r
a
g
e 
C
E
P 

Pushing 
critical   
values to 
cloud based 
on request 

Fig 6: Fog Computing for IMoT 

 

 

 
  In 2012, Cisco announced an a new novel model known as  fog computing  to deal with the margins of 

cloud computing. Fog Computing emphasizes closeness to end-users and client objectives, intense geographical 

allocation and local resource pooling, latency reduction and strengthen the backbone bandwidth investments. 

 They emphasize that fog computing is applicable at three networking levels:  

 The collection of data from the smart devices through the edges (sensors, patients with smart devices, 

roadways traffic accidents, and pacemaker tools or any chips); 

  Multiple devices connecting to a network and sending all those data;  

 The collected data from the devices,  

that have to be practiced in micro seconds for providing any kind of solution for and  decision making. 

VI. MIOT – Fog Computing 

  The fog computing can perfectly match latency-sensitive or real-time applications. 

  The fog computing infrastructure has implemented with number of fog nodes, edge device networks, and 

virtualized data centers and smart IoT devices that are has been arrange for the purpose of implementing  real time 

large storage and high tech computation.  

 The distribution of functions between the cloud and the fog nodes is considered a crucial factor. 
Millisecond to sub-second latency offered by fog, even faster than real-time interaction, supports multi nodal smart 

devices and performs for no delay or latency responses such as healthcare ie, MIoT systems. 

. 

 Similarly, the recital of emergency and health monitoring services that may be experienced while 

 transferring data to the cloud of  through closest to the earth smart devices process and sends the diagnostic reports 

and clarification for the respective physicians.   

  

 The real-time monitoring system (e.g., neurological diseases) is one of the important critically sudden drop 

of patients condition that high response time, therefore fog computing can be the best solution for such applications. 

 The fog computing nodes has to be significantly, competent, dynamic and scalable by avoiding 

redundancy, and elasticity for expanding fog structure. However, fog nodes (e.g., smart routers, gateways, 

servers, base stations, etc.) cannot meet these requirements unless the architecture of fog nodes are need to be 
redesigned to enable for handling IMOT. 

 

 Benefits of MIoT 

The   application areas are 

 Low Latency and Location-Awareness 

 High Geographical Distribution 

 Large-Scale Sensor Networks 

 Mobility Support 

 Device Heterogeneity 

 Smart Utility Services 

 Smart Traffic Management by  

  Fog computing offers massive support, monitoring and maintenance for delay-sensitive fog-

based application implemented a prototype of a smart gateway for the use of WSN in health-care systems at 

home. The system is able to transmit reports at real time in a low power embedded system ie, Mobile Fog.  

http://www.jetir.org/
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 Mobile Fog, which is a programming model for Internet applications that are geographically distributed 

and latency-sensitive. 
 The use of smart devices has fortuitously been exercised in medical care.  

Now it is routine to fetch a range of frequency through healthcare gadgets that can be used by patients at 

home or even worn by them. The gadgets mostly encompass sensors.  

These sensors generally incorporate transducers and are capable of detecting electrical, thermal optical, 

chemical, and other signals. 

The main motivation is to enhance IMoT health monitoring systems that are based on IoT devices such 

that the information collected from mobile fog are practice efficiently, and the context-sensitive data that are 

relevant to the problems of the patient are to be considered.  

This will surely improves and assures the IMoT implementation of a fog layer. That in term, ensures 

security for the details of the suffering patients such that patient confidentiality is maintained, and also, 

tampering of data by other physicians is avoided. 

Conclusion: 

 There is a considerable number of 

computing responsibilities, across different deployment scenarios and application use cases, that can benefit from 

fog computing. In almost all pervasive healthcare applications, and that these tasks often need to be executed 

somewhere between the sensors and the cloud. Through necessary IMoT devices are being  provided such 

computing tasks, in which nodes within a network they can be executed. The reviewed papers also show that there is 

potential for computation at all network levels. 
 There will be tradeoffs when placing computation tasks in the network, and discussed benefits and 

challenges of fog computing related to pervasive health appli- cations. 

  Sensor devices are often not powerful enough to do such computation on their own, which is why they 

need to offload computing tasks. On the other hand, cloud computation is often not a suitable solution for such 

offloading  due to restrictions regarding dependability, privacy concerns or regulations. 

  Fog computing, with its flexibility to add computation as part of a network infrastructure, appears therefore 

as a suitable concept to meet the requirements of healthcare. 

  Fog computing tasks can filter data, help to preserve privacy much more better and reduces data traffic on 

the network. The site of execution can be adjusted to the current deployment scenario, regulations and other 

requirements. 
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