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Abstract 

Now days, healthcare IoT have been helpful in mitigating pressures of 

hospital and medical resources due to large population extent. The 

integration of device used in everyday lives produce massive amount of 

data every second. The approach used to handle such amount of data is 

cloud computing. However the sensors data takes too much time before 

arriving at core storage and processing nodes. Therefore to deal with this 

low latency issues a new network placed to the end of IOT devices is 

introduced called as Fog Computing.  

 

 Due to this fog computing there is quick processing of data from sensors to 

allow the monitoring of patients.  

 

This paper has the focus in the healthcare system. The architecture has 

mainly three layers; things (sensors), fog nodes, cloud centre. 
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INTRODUCTION 

The internet of Things (IoT) is a network 

of interconnected devices. IoT also gives 

the capability of controlling different 

devices remotely over an IoT network. 

Taking it into consideration IoT can also 

be used to provide a capable approach to 

improve the healthcare of humanity. By 

using the smart objects, they can be 

integrated into healthcare to provide 

intelligent services for remote monitoring 

the health and well being of patients. By 
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using this it could help to deal with staff 

shortages and response times within 

healthcare. It also generates more 

demanding in terms of storing and 

processing huge amount of data with low 

latency. As a time sensitive service, 

traditional cloud computing can hardly 

meet the requirement because sensor data 

takes too much time before arriving at core 

storage and processing nodes. To solve the 

problem, the idea of fog computing is 

adopted in recent years. The data is not 

directly sent to the core nodes. Fog devices 

receive the sensor data and provide the 

processing results to e Healthcare clients. 

How to process large amount of complex 

data fast and efficiently with limited 

computing capability is one of the major 

issue. To deal with this problem a typical 

approach is to break the huge amount of 

data into pieces. Here a algorithm is used 

called Variable Neighbourhood Search, 

(VNS). Based on some predefined criteria 

the global solution space is divided into 

neighbourhood structure. The main issue 

associated with this method is that calling 

subroutines can be extremely time 

consuming. For this problem the 

simplified solution is proposed called 

Reduced Variable Neighbourhood 

Search(RVNS).Thus in RVNS solutions 

are drawn at random. Complex subroutines 

are replaced by the selection of a random 

point in each neighbourhood. 

 

FAULT TOLERANT 

A healthcare IoT system has to quickly 

retrieve and process accurate sensor data, 

and provide proper decisions. During this 

process, any faults or failures may lead to 

serious problems for the elderly people. 

Therefore, how the system collect data can 

reliably is of outmost significance. To 

ensure reliable transmission, integrating 

some fault tolerant algorithms is 

necessary. The Fault-tolerant Data 

Transmission ensures transmission 

reliability between the storage nodes and 

the processing nodes. 

 

Systems become unreliable when more 

environmental factors are involved, 

because some failing nodes have a higher 

possibility to become trunk nodes. 

Classical sensor fault tolerant algorithms 

can be categorized as follows. Firstly, 

there are some flooding-based algorithms 

which relay packets to surrounding nodes. 

Another category is based on gradient 

broadcasting. This kind of algorithm first 

sets a gradient field in the network, and 

packets are relayed according to the 

gradient filed. A typical algorithm in this 

category is Directed Diffusion the last 

category is based on clustering hierarchy. 
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These algorithms use the condition of 

clustering heads as a decision maker in 

relay, and the typical algorithm is Low-

Energy Adaptive Clustering Hierarchy. 

 

FOG COMPUTING 

Fog computing adds an additional layer of 

computing power between the device and 

the cloud, keeping critical analytics closer 

to the device, and therefore reducing the 

time it takes from request to answer.  

Individual devices each become 

processing nodes that can handle smaller, 

time-sensitive tasks without having to send 

all their data up to the cloud.  

 

In a fog computing supported healthcare 

IoT system, fog devices consists of storage 

nodes and processing nodes. A storage 

node is used to store sensor data collected 

from intelligent sensors. These fog storage 

nodes also upload their stored data to core 

cloud for future reference. When eHealth 

clients propose a request, the processing 

nodes will retrieve relevant data from the 

storage nodes, and send back the refined 

results. Before fog computing is proposed, 

cloud computing plays an important role in 

on-demand data processing. Cloud 

computing can provide various service 

including Software-as-a-Service, Platform-

as-a-Service, Infrastructure as-a-Service, 

Sensing-as-a-Service, etc. Compared with 

cloud computing, fog computing is a 

relatively new concept. It processes data at 

the edge of cloud to support low latency 

and geo-distribution services. Even 

recently many researchers pay attention to 

fog computing architectures. For example, 

Hu et al. proposed a hierarchical multi 

access edge computing framework for 

vehicular network integrated with a 

specially designed protocol and millimeter 

wave communications, which improves 

performance in lots of network condition. 

See figure: 1 

 

HEALTHCARE IOT: 

Internet of things has numerous 

application area to smart sensors and 

medical applications IoT is a system 

computing device digital machine, people 

provides ability to transfer data over a 

network without requiring any interaction 

data generated by devices , sensors, 

websites, applications, initiates action of 

real-time responses. The Healthcare IoT its 

remains among the fastest adopt the 

internet of things reason for this trend is 

that improving feature about the IoT 

quality and effectiveness especially high 

value of elderly, patient with chronic 

condition.  
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Figure: 1 

 

Healthcare internet of things patient get 

more engaged with their treatment and 

doctor improve diagnosis accuracy all 

necessary data about the patient at 

handled. Healthcare system very time 

consuming where even normal checkups 

can take hours IOT helps to cut this time 

down significantly.IOT people knew 

vaguely what they needed to do to control 

their medical condition but now IOT has 

helped made people make sense of all that 

data, hence giving them a clear idea and 

goals what and how much they need to 

change to ensures a healthier life. We 

could also define the Internet of Things as 

the next stage in the Internet as some do, 

whereby things and objects with sensors 

and actuators are connected to the Internet 

so they can gather, send and get data.  

 

BENEFITS OF THE IOT: 

 Simultaneous reporting and monitoring 

 End to end connectivity and affordable 

 Data assortment and analysis 

 Tracking and alerts 

 Remote medical assistance 

 

CONCLUSION 

The survey paper discusses about the fog 

computing in healthcare IOT. To ensure 

the reliable transmission in the healthcare 

they have proposed a fault tolerant system. 

This makes the data transmission reliable. 

Finally, they have proposed an RVNS 



 
 
 

29 Page 25-30 © MANTECH PUBLICATIONS 2019. All Rights Reserved 

 

Journal of Research in Information technology and Its Applications 

Volume 4 Issue 1 

queue to process filtered data. The sensor 

data is not directly sent to the core nodes 

as sensors generates huge data which is 

difficult for processing so its first sent to 

the fog nodes after which the processed 

data is sent to the cloud. In healthcare 

system the doctor have the all data related 

to his patients. The patients can also check 

his reports daily time to time. 
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