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Abstract: 

In today‟s era the Internet of Things is fast growing field. Internet of Things is connecting the devices with internet to utilize our 

time. Internet of Things is now becoming part of our life. The main objective of this paper is to provide an overview of Internet of 

Things, and applications of IoT which is currently used in various areas like home, retail, cities, medical, agriculture, 

automotive/transportation, industrial and energy.  However, this paper will help for the new researchers, who want to do research 

in this field of Internet of Things and want to study on various applications of IoT. 
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I.  INTRODUCTION 

 

The IoT aims to unify everything in our world under a 

common infrastructure, giving us not only control of things 

around us, but also keeping us informed of the state of the 

things IoT has been gradually bringing a sea of technological 

changes in our daily lives, which in turn helps to making our 

life simpler and more comfortable, though various 

technologies and applications. The Internet has changed 

drastically the way we live, moving interactions between 

people at a virtual level in several contexts spanning from the 

professional life to social relationships. The IoT has the 

potential to add a new dimension to this process by enabling 

communications with and among smart objects, thus leading 

to the vision of „„anytime, anywhere, anymedia, anything” 

communications [13]. Internet of things is a new internet 

application which leads to an era of smart technology where 

there exists thing-thing communication rather than human-

human communication. Through IOT, each and every object 

in this world can be identified, connected and take decisions 

independently. It has taken its birth from mobile computing 

and ubiquitous computing. Technologies such as RFID, 

wireless sensor networks and embedded systems play a vital 

role in forming an IOT application. It is used in many 

applications in healthcare, agriculture, smart buildings, 

transportations etc. Though IOT is used in many domains, its 

path to success is not smooth. There is innumerable usefulness 

of IoT applications into all the domains including medical, 

manufacturing, industrial, transportation, education, 

governance, mining, habitat etc. Though IoT has abundant 

benefits, there are some flaws in the IoT governance and 

implementation level. The evolution of the next generation 

mobile system will depend on the creativity of the users in 

designing new applications. IoT is an ideal emerging 

technology to influence this domain by providing new 

evolving data and the required computational resources for 

creating revolutionary apps.  IoT is built on the basis of the 

Internet, security problems of the Internet will also show up in 

IoT. And as IoT contains three layers: perception layer, 

transportation layer and application layer In future Internet of 

Things can provide a broader vision and also enable everyone 

to access and contribute rich information about things and 

locations. Internet-of-Things envisions a future in which 

digital and physical entities can be linked, by means of 

appropriate information and communication technologies, to 

enable a whole new class of applications and services [9].  

 
Figure.1.Internet of Things Overview 

 

Internet of Things (IoT) has provided a promising opportunity 

to build powerful industrial systems and applications by 

leveraging the growing ubiquity of radio-frequency 

identification (RFID), wireless, mobile, and sensor devices. A 

wide range of industrial IoT applications have been developed 

and deployed in recent years [8]. 

 

II. LITERATURE REVIEW 

 

When you open these guidelines, select "Print Layout" from 

the "View" menu, which will allow you to see the two-column 

format. You may then type over sections by using the Cut and 

Paste commands listed under the Edit menu and/or by using 

the markup styles. To use the template styles, use the Style 

menu to the left of the text, or on your toolbar or formatting 

palette. Click on the down arrow to access the various styles 

(for example, the style at this point in the document is "First 

Paragraph"). Scroll through the style list and you will find 

“First Paragraph” highlighted.  To use these built-in style 

guides, highlight a section that you want to designate with a 

certain style, and then select the appropriate name on the style 

pull-down menu. A number of research challenges have been 

identified, which are expected to become major research 

trends in the next years. Authors in [1] focus on privacy and 
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security issues involved in Internet of Things.  According to 

author product information, electronic tag, standard expressed 

and uploading information are the properties of Internet of 

Things. Authors in [2] presented a Cloud centric vision for 

worldwide implementation of Internet of Things. Aneka user 

centric cloud implemented which based on the interaction of 

private and public cloud. They designed a framework which 

allows computation, storage, networking and visualization 

themes based on shared environment. The proposed 

framework associated have been highlighted ranging from 

appropriate interpretation and visualization of the vast 

amounts of data, through to the privacy, security and data 

management issues that must underpin such a platform in 

order for it to be genuinely viable. Authors in [3] researched 

on review papers on IoT. According to authors of [3] there is 

no standard definition in worldwide, in architectural level 

universal standardizations are required, technologies are 

varying from vendor-vendor, so needs to be interoperable and 

need a standard protocol for better global governance. Authors 

[4] provides an overview about the addressing the challenges 

in terms of connectivity, reliability, security and mobility of 

the Internet of Things through IPv6 in order to reach the 

Internet of Everything. They describes the key challenges, 

how they have been solved with IPv6 and the roadmap of the 

Internet of Everything in order to reach an interoperable, 

trustable, mobile, distributed, valuable, and powerful enabler 

for emerging applications such as Smarter Cities, Human 

Dynamics, Cyber-Physical Systems, Smart Grid, Green 

Networks, Intelligent Transport Systems, and ubiquitous 

healthcare. Authors [5] has been analyzed the cross-layer 

heterogeneous integration issues and security issues. Finally, 

authors compared the security issues between IoT and 

traditional network. Authors [5] focused on the security 

architecture and security issues of IoT, and have divided IoT 

into three layers: perception layer, transportation layer and 

application layer. They analyzed the features and security 

issues of each layer, and introduced the corresponding typical 

solutions for these issues.  After analysis of RFID and WSNs, 

they analyzed the new challenges for the RSN, which is the 

integration of RFID and WSNs. At  the end, authors[5] 

compared security issues between IoT and traditional network, 

and concluded that IoT system lives in a more dangerous 

environment with limited resources and less network guards, 

thus lightweight solutions would always be our first choices 

for IoT security. Authors [6] has been proposed an architecture 

of the Internet of Things that includes definition, review of 

developments, a list of key requirements and a technical 

design for possible implementation of the future Internet of 

Things. The proposed architecture gives the possible solution 

to the Different infrastructures and networks will compete and 

interact in the future Internet of Things. The proposed 

architecture based on existing developments such as the 

EPCglobal Network that has already achieved a high level of 

popularity in business environments. Authors [7] has been 

proposed the CloudThings architecture. Authors focus on 

common approach to integrate the Internet of Things (IoT) and 

Cloud Computing under the name of CloudThings 

architecture. The designed architecture helps information 

exchange and synergic performance between Things and 

people via global massive-scale M2M (machine-to-machine) 

networks, and provide M2M automatic metering, embedded 

Web services, and universal control of electricity or water 

utilities, etc. Authors [8] focused on industrial IoT 

applications, challenges and possible research opportunities 

for future industrial researchers. Authors provided a 

background and SOA models of IoT and also introduced some 

key industrial applications of IoT. Authors [9] focused on 

technologies, applications and research challenges for 

Internetof-Things. Authors provided an overview of the key 

issues related to the development of IoT technologies and 

services. 
 

III. IOT APPLICATION 
 

Recently, IoT developer focuses on various real time issues. In 

various areas, IoT application developed. Here, some area and 

its application are listed: 
 

Smart Home [10] 

 Philips Hue-Smart Home Lighting: Philips Hue bulb 

gives 600 to 800 color lumens according to your mood. It is 

compatible with smart home platforms like HomeKit for 

Apple iPhone and Amazon Echo. 

 The Air Quality Egg: This system based on community-

led air quality sensing network which designed to track traces 

of CO and NO2 in the home environment. It is highly 

extensible and inexpensive system which can be made from 

DIY sensors. 

 

Wearables [11] 

 Fitbit ChargeHR: it tracks your heart rate, workouts, 

monitor sleeping pattern, get call notification, activities sitting 

on your wrist and synchronize data with your PC and 

hundreds of smart phones wireless and many more. 

 Motorola Moto 360 Sport: It is designed to deliver all 

the important information that you need from your phone 

directly. It supports both android as well as iOS apps. 

 

Internet Of Things(IoT) Applications In Retail [12] 

 Smart Retail Solution: It is based on innovative 

software, reliable wireless devices and ePOS stations. It is 

automating complex interactions of multiple sources, 

collecting important consumer data, creating alerts for errors 

on time and monitoring staff activities. 

 

Smart Cities [13] 

 Libelium-Metiora smart parking sigfox: Libelium has 

launch a new smart parking solution for smart cities that 

allows citizen to detect available parking spots. The new 

parking surface device with LoRaWAN and Sigfox- features 

smaller size, higher accuracy and faster time of detection 

facilitating lower installation costs. 

 Bigbelly smart waste and recycling system: Bigbelly 

smart waste and recycling system is a smart waste 

management system for smart cities. Bigbelly gives historical 

as well as real-time and data collection capability via cloud-

based service. It helps with trash picking, avoid overflows and 

generate notifications making.  

 CitySense smart street lighting: Based on a patented 

presence-detecting technology CitySense is smart and wireless 

outdoor lighting control system. With features like adaptive 

lighting it helps in saving electricity by adjusting brightness of 

street light based on presence of automobiles and pedestrians. 

 

Healthcare [14] 

 Future path Medical’s UroSense: It automatically 

measure the CBT or core body temperature and urine output of 

patients on catheterization. Smart monitoring of these vital 

signs helps in avoiding infections as well as help in staring 

early care of medical conditions like diabetes, prostate cancer, 

heart failure and sepsis. UroSense can provide report data 

directly to nursing stations anywhere wirelessly.  
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 Philips’ Medication Dispensing Service: It focused 

around elderly patients who find it difficult to maintain their 

medication dosage on their own, MDS dispenses pre-filled 

cups as per the scheduled dosage. It notifies automatically 

when it‟s time to take medicine, refill and malfunctioning or 

misses dosage.   

 

Agriculture [15] 

 The OpenIoT Phenonet Project: It helps farmers to 

monitor crucial vitals like humidity, air temperature and soil 

quality using remote sensors. Its helps for plan irrigation as 

well as make harvest forecasts.  

 CleanGrow’s Carbon Nanotube Probe: It is helps with 

monitoring the crop nutrients making use of a carbon nanotube 

based sensor system. This information helps farmers to alter 

maturity rate or color of the crop production. 

 

Automotive/Transportation [16] 

 Latest Locomotive from GE: The latest GE evolution 

series Tier 4 locomotive is loaded with 250 sensors to measure 

staggering 150000 data points in a minute. This data combined 

with other incoming streams of data from informational and 

operating systems helps in anticipating events and help take 

driving decisions in real time. 

 Caterpillar’s Newest Equipment: Company is 

harnessing data it collects from its industrial locomotives like 

engines, machines and tools and shares the analyzed data 

insights with its customers. It helps them to anticipate 

problems, manage fleets and schedule maintenance 

proactively. 

 

Industrial Automation [17] 

 Smart Structures’ Embedded Data Collector: It is use 

to determine the quality of concrete. The system works by 

embedding the sensors in the concrete during pouring and 

curing process and sensors become a permanent part of the 

structure. They provide vital information about the strength 

and quality of concrete directly to the smart structures work 

station. 

 

Applications Energy Management [18] 

 Smart Metering: The smart metering solution offered by 

Landis+Gyr consumers to better understand their energy needs 

as well help them with load management as well. 

Smart Grid Management: Landis+Gyr‟s grid management 

solutions are smart programs that provide capabilities to 

automate analyze as well as response to energy requirements 

in a smarter manner. It has leading-edge tools that help both 

suppliers as well as consumers to reduce peak use problem as 

well increase energy use efficiency. 

 

IV. CHALLENGES 

 

There are many challenges for IoT researchers. The IoT 

promises to bring the connectivity to an earthly level, every 

home, vehicle, and workplace with smart, Internet-connected 

devices [19]. 

 

 Privacy: Many IoT applications accessing personal data 

then privacy and protection of personal information may 

be one of the big challenges for IoT developers. 

 Security: Increasing the number of different devices that 

increases security issues. 

 Standards: Add to this the difficulties with managing and 

configuring larger numbers of IoT devices, the need for 

thoughtful design and standardization of configuration 

tools, methods, and interfaces, coupled with the adoption 

of IPv6, will be essential in the future. 

 Connectivity: Variety of wired and wireless connectivity 

standards are required to enable different application 

needs. 

 Power: Many IoT applications need to run for years over  

batteries and reduce the overall energy consumption 

 

V. CONCLUSION 

 

This paper reviews the recent researches on IoT from the all 

the perspective. Next, we introduce some applications of IoT. 

This paper is fruitful for new researchers to get the basic 

background about the Internet of Things and its recent 

application that are currently used by many cities. Different 

from other IoT survey papers, a main contribution of this 

review paper is that it focuses on IoT applications and 

highlights the challenges. 
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