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Abstract 

Human Computer Interaction (HCI) is a process, which involves users as well as technology in 

the design. In this paper, we will focus on the involvement of HCI in “Smart Home”. According to 

Oxford Dictionaries (2014) Smart Home is “a home that equipped with lighting, heating and 

electronic devices that can be controlled completely by smartphone or computer”. Smart home 

technology allows you to have control over your home through automation of lighting system, 

security system and electronic devices. This paper will be shading light on existing as well as 

emerging technologies that can make your home and lives smart. 
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INTRODUCTION 

 

The concept of Smart Home rises from the need of humans to make lives more secure, safer, 

convenient and comfortable. The features of Smart Home include Home Security System, 

Intercom System, Distributed Entertainment System, Controlled lighting, automatic window and 

curtain. Human Computer Interaction plays pivotal role in making smart environment a reality. 

According to UK Department of Trade and Industry (2003) smart environment is “a dwelling 

incorporating a communications network that connects the key electrical appliances and services, 

and allows them to be remotely controlled, monitored or accessed.”  

Smart home comprises of two types of network, which is wired and wireless networks. There are 

various categories where HCI can be applicable to Smart Home.  

 Security – Anti-theft locking system, Fire-alarm system 
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 Entertainment – Smart TV, Automatic music system 

 

 Communication – Intercom, Automatic answering system 

 

 Convenience – Motion/gesture controlled lighting system, air conditioning   

HCI is a discipline where there is an integration of technology and services. This is applicable to 

all the homes irrespective of their size, flats, apartments, small buildings, large towers so that they 

can be automated and be more secure as well as comfortable. HCI gives power to human so that 

humans can have complete control over the electronic devices. The usage and spread of smart 

homes has been increased in the past few years worldwide.  

 

SMART HOMES 

 

Smart home as the name suggests are intended for the safety, comfort and entertainment of the 

family or the people living in “smart home” thus making their lives less complex. Hence the smart 

home meant smart living. Francis K. Aldrich has proposed the categories of the smart homes on 

the basis of functionality.  

1. Intelligent homes – It is defined as the homes with intelligent objects and devices. 

 

2. Intelligent and communicating homes- These are the homes with intelligent objects and 

devices which communicate with each other. 

 

3. Connected homes – They are defined as the homes with internal and external networks 

which use the remote control to access the services and information. 

 

4. Learning homes- These are the homes which have some patterns by analyzing the data as 

per the users’ need. 

 

5. Attentive homes- This type of homes which keeps the track of the activity and location of 

the users and objects and acts as per the users’ need. 

In addition to these categories there are other types also, like Adaptive homes and Alert homes, 

which are similar to learning and attentive homes respectively. Smart homes can also be 

categorized on the basis whether they are fully automated or partially automated.  

There are various aspects to smart homes which should be taken into consideration. One major 

aspect is technical aspect. Technical aspect includes the medium which is to be used, wired or 

wireless network, which interface is suitable for smart homes, user modelling. All these 

technical aspects are really essential while implementing smart environment. Also another 

aspect must consider is the architectural design while implementing smart home. Installation 



of various appliances, wiring are important issues to be handled. Smart homes must be intended 

for the comfort of the people with all age groups. Smart homes have great impact on life of 

people which are physically or mentally disabled. They play an important role in making their 

life easier and comfortable. 

 

 

Figure 1 gives the perfect example of the implementation of smart home. External and internal 

networks are interconnected.  

 

 

Figure 1: Example of smart home 

 

BACKGROUND AND RELATED WORK 

 

Living has been changed completely as compared to what it was one or two decades ago. So 

what has just happened in past few years? what has encouraged to change lifestyle of people 



around the globe? The answer lies in the evolution of technology which has the rapid growth 

throughout the world.  

Richard Harper has said in his book Inside the smart house: Ideas, Possibilities and Methods, 

about the origin of smart home “It was used in an official way as long ago as 1984 by the 

American Association of House Builders, through the first ‘wired homes’ were actually built 

by hobbyists in the early 1960s.” From the time smart homes have been implemented 

practically they have added the new dimensions to the life of humans making their lives less 

complex.  

Idea behind smart homes nowadays is to implement ubiquitous computing in homely 

environment where we can directly communicate with the computers or similar objects with 

the help of remote control or gesture technique. Let us the consider some examples of daily 

activities where smart environment can be implemented.  

Lighting system in a room can be controlled with the help of sensors. Lights will be 

automatically turned off if there is no movement in a room for a particular period of time. 

Ceiling fans can be controlled by gesture movement. Regulators can act as a sensor. Speed of 

ceiling fan can be increased or decreased by regulating the speed through gesture movement. 

Anti-theft locker system can be implemented with the use of sensors. Whenever unwanted 

person tries to open the locker owner of the house will immediately be informed through text 

messages. 

Air conditioning system can be automated with the help of temperature sensors. Temperature 

inside the house can be maintained as per the outside temperature. If there is freezing cold 

outside house will be warmed automatically due to the use of sensors. 

Smart TV can be implemented which should be turned off if no one is in the room in order to 

save the electricity.  

All these examples involve the ubiquitous computing which plays an important role in HCI 

constituting smart homes. Ubiquitous computing is a technology which involves computing 

that is beyond the desktop and can be made possible anywhere possible. 

 

CURRENT SCENARIO AND ISSUES 

 

This section of the paper will focus on the existing technology that has involving impact of 

HCI on smart homes and the issues of human and technology interface. As stated earlier in this 

paper smart home is based on ubiquitous computing to improve the human computer 

interaction by incorporating the distributed yet connected network. Mark Weiser has stated the 

definition of ubiquitous computing as “concept of software engineering and computer science 

that can occur using any device, in any location and in any format.” He called it as third wave 

of computing where mainframe and personal computer being first and second respectively. 



The role of ubiquitous computing is not just an interaction between human and computers but 

to involve the computers or machine or devices in humans’ daily needs. Thus making full 

advantages of technology. While doing this it has made the computers a part of humans’ life. 

Though ubiquitous computing has played a major part in making the homes smarter they did 

not have rapid growth in industry. Many factors can be listed out to give the reasons why ubi 

computing has not had a long run. One major factor has been the tracking of user inside the 

house. One may not carry their mobile phones or other electronic devices while they are home. 

So its difficult to track the user inside the house. Another aspect for this story is trust issue. Do 

people take risk with such devices and with viruses, malwares and hacks around? That’s a 

whole different issue. 

Many protocols have been used in order to establish an interface between human and machine. 

One important and widely used protocol is X10 industry standard. This standard is developed 

in mid-seventies which comprises of communication between various devices through the 

wired network and acts as a communication channel. The use of X10 standard allows the house 

to be automated completely and thus gives control over all the electronic appliances. This 

standard was developed by Pico Electronics. This was the first standard to be used in the home 

automation and thus a popular one.  

 

 

Figure 2: X10 industry standard  

There is one more standard that has been used to integrate electronic appliances in smart home 

called INSTEON which uses radio frequency for communication. Although these standards 

have become popular there are certain issue which should be considered while implementing 

them. X10 standard is basically a one-way network which listens the command but does not 

respond back. Two-way devices are expensive as compared to one-way standard. Other issue 



with X10 is that it is slow in nature and interference or disturbance is more. So one has to 

maintain a balance while incorporating these standards into their smart homes. 

Issues 

Although technology makes life less complex there exists some issue which are yet to be 

resolved. Issue may arise if our home automation system stops working suddenly. We are in 

the era where we largely depend on the electronic appliances for circadian activities. Therefore, 

if the home automation system stops working there will be a great impact on these activities. 

Do people have that kind of patience to wait for system to work properly?  

Another issue with over usage of technology is its consequences on our life. Are we becoming 

largely dependent on technology? In addition, as we can control every system in our house 

without moving from our place, it may affect the physical movement of the body.  

All these issues must have examined properly and we must come with an intermediate solution 

over the usage of technology.  

 

Usability issue 

As discussed earlier in this paper smart home means comfort and convenient. But issue comes 

into the picture when everyone in the home is not aware of the usage of the devices that have 

been integrated. So everyone in the house must learn about the usage of the technology they 

are using. So it is duty of an installer is to make simple and easily understandable system so 

that everyone finds it user-friendly. So to avoid these types of issues there should be defined 

protocols so that we can avoid making complex smart homes. Tognazzini has given the 

principles of the interface design. (Table 1) 

 

Anticipation Fitts’ Law 

Autonomy Human interface objects 

Color blindness Latency reduction 

Consistency Learnability 

Defaults Metaphors 

Efficiency of use Protect users work 

Explorable interface Readability 
Table 1: Usability principles for interface design 

 

PROPOSED SYSTEM 

The technology has been changing rapidly in past few years and so does our lives. Every other 

day some technology emerges which is a result of evolution of science. The use of smart home 

devices has increased in last few years and has now occupied the lives of human to great extent. 

This also opens the door for future improvements in technology for smart home systems. This 



future growth will depend upon how technology will help to solve the day-to-day household 

problems.  

Augmented reality is one of the emerging technology that has been developed in recent years. 

According to Merriam Webster Dictionary, augmented reality is “an enhanced version of 

reality created by the use of technology to overlay digital information on an image of 

something being viewed through a device such as smartphone, camera etc.” Hence, the smart 

homes with augmented reality can be helpful in many aspects. Augmented reality will help us 

to control the devices in real time environment. The advantage of using augmented reality is 

its ease of use. The working of augmented reality is based on 3D scan. It scans the entire room 

and allows you to have control over the devices in the room by creating 3D image of those 

devices. This is the reason why it is gaining popularity in the industry.  

This technique will be helpful to the people who are physically disabled and elder. You can 

control the lighting in your room without moving from your bed. Now how it works? How is 

it reducing the efforts for disabled and elder people? A mobile application connects to the Arch 

server, which is Linux based server used for taking care of the devices and acts as a client. This 

mobile application interface continuously interacts with the server.  

 

 

Figure 3: Augmented reality: Client server model 

 



Augmented reality works with Wikitude SDK. It is a software library and framework for the 

mobile application, which brings the virtual image into the real world. Using this mobile 

application, user will point out the camera towards the switch for lights in a room. A virtual 

image of switches will be seen on a virtual screen. User can either turn off or turn on lights 

with the help of virtual switches.  

Hardware used for the augmented reality is Raspberry Pi. It is a single-board computer used 

for communication between the client and server. It is an interface between Arch server and 

mobile application.  

We are now in the era touchscreen where everything is under control just by one touch. 

Augmented reality has gone further and brought the age of touchless environment. Scientists 

has developed a new wristband, which can act as a remote control. This band senses the signals 

that are being sent from brain to the hands. Therefore, our hand will now work as a remote 

control. Everything in a room is under control by just a flick of a hand.  

There is always scope for the improvement and future of smart homes with augmented reality 

is wide open. A lot of work and research is undergoing in order to make full use of technology, 

which make life easier.  

 

CONCLUSION 

In this paper, we saw how HCI plays an important role in making home smart. Human 

computer interaction is a platform where machine interacts with a human and become part of 

his life. HCI in smart homes has wide range of applications. With the use if HCI in smart 

homes, integration of household devices has become easy and simple task.  

This paper has also focused on the existing technology that changed our life and the issue that 

we face by the use of technology. Ubiquitous computing has been popular since very long time 

and it helps in making the smart home reality.  

It can also be concluded that human computer interaction must not take away the freedom of 

person to do things by himself. It is in our hand to which extent we should depend on 

technology or restrict ourselves from the over usage of the technology. 

This paper proposed a new framework for the HCI involvement in smart homes, which is the 

concept of augmented reality. This concept is yet to be used everywhere and still under 

development.  

Thus, it can be concluded that human computer interaction in smart homes have great impact 

on our lives. It thrives to make life easier, simpler and happy. 
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