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Abstract 

Human–computer interaction (HCI) is the study of interaction between people (users) and computers. It is often regarded as 

the intersection of computer science, behavioral sciences, design and several other fields of study. Interaction between users 

and computers occurs at the user interface which includes both software and hardware, for example, general-purpose 

computer peripherals and large-scale mechanical systems, such as aircraft and power plants. Because human-computer 

interaction studies a human and a machine in conjunction, it draws from supporting knowledge on both the machine and the 

human side. On the machine side, techniques in computer graphics, operating systems, programming languages, and 

development environments are relevant. On the human side, communication theory, graphic and industrial design 

disciplines, linguistics, social sciences, cognitive psychology, and human performance are relevant. Engineering and design 

methods are also relevant. Due to the multidisciplinary nature of HCI, people with different backgrounds contribute to its 

success. HCI is also sometimes referred to as man–machine interaction (MMI) or computer–human interaction (CHI). 

KEYWORDS: Human computer interaction, graphical user interface, gesture design. 

 

1. INTRODUCTION 

The interface between a human and a computer is called a user Interface. Interfaces between hardware  components are 

physical Interface. In computer science and human-computer interaction, the user interface refers to the graphical, 

textual and auditory information the program presents to the user, and the control sequences such as keystrokes with 

the computer keyboard, movements of the computer mouse, and selections with the Touch screen the user employs to 

control the program. 

Types : 

Graphical user interfaces (GUI) accept input via devices such as computer keyboard and mouse and provide articulated 

graphical output on the computer monitor. 
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Web-based user interfaces or web user interfaces (WUI) accept input and provide output by generating web pages 

which are transmitted via the Internet and viewed by the user using a web browser program. Newer implementations 

utilize Java, AJAX, Adobe Flex, Microsoft .NET, or similar technologies to provide real-time control in a separate 

program.  

Command line interfaces, where the user provides the input by typing a command string with the computer keyboard 

and the system provides output by printing text on the computer monitor. Used by programmers and system 

administrators in engineering and scientific environments, and by technically advanced personal computer users.  

Touch user interface are graphical user interfaces using a touch screen display as a combined input and output device. 

Used in many types of point of sale, industrial processes and machines, self-service machines etc.  

Other types of user interfaces: 

Attentive user interfaces manage the user attention deciding when to interrupt the user, the kind of warnings, and the 

level of detail of the messages presented to the user.   

Gesture interface are graphical user interfaces which accept input in a form of hand gestures, or mouse gestures 

sketched with a computer mouse or a stylus.  

Other Interfaces are Motion Tracking, Multi screen Interface, Tangible User Interface, Text User Interface, Voice User 

Interface etc. 

 

 

Fig .1 Example of Human Computer Interaction 
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2. DESIGN PRINCIPAL 

When evaluating a current user interface, or designing a new user interface, it is important to keep in mind the 

following experimental design principles: 

Early focus on users and tasks:  

Establish how many users are needed to perform the tasks and determine who the appropriate users should be; 

someone that has never used the interface, and will not use the interface in the future, is most likely not a valid user. In 

addition, define the tasks the users will be performing and how often the tasks need to be performed.  

Empirical measurement:  

Test the interface early on with real users who come in contact with the interface on an everyday basis, respectively. 

Keep in mind that results may be altered if the performance level of the user is not an accurate depiction of the real 

human-computer interaction.  

Establish quantitative usability specifics such as:  

The number of users performing the tasks, the time to complete the tasks, and the number of errors made during the 

tasks.  

Iterative design: 

After determining the users, tasks, and empirical measurements to include, perform the following iterative design 

steps:  

Design the user interface, Test, Analyze results, Repeat, Repeat the iterative design process until a sensible, user-

friendly interface is created. 

 

3. Why we need Human Computer Interaction? 

Gesture recognition enables humans to communicate with the machine (HMI) and interact naturally without any 

mechanical devices. Using the concept of gesture recognition, it is possible to point a finger at the computer screen so 

that the cursor will move accordingly. This could potentially make conventional input devices  such as mouse , 

keyboard and even touch-screens redundant. 

With Human Computer it becomes interesting as well as an easiest method to have everything from a small procedure 

of editing a video clip to storing heavy databases by just the body gestures. Controlling a computer through facial 

gestures is a useful application of gesture recognition for users who may not physically be able to use a mouse or 

keyboard. Eye tracking in particular may be of use for controlling cursor motion or focusing on elements of a display.  

The need of the hour is to have such kind of gesture oriented objects where we don't find ourselves surrounded by 

heavy machines and sitting in front of the computers to have the tasks done, instead we can easily move out along with 
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the portable machines which does not provide any kind of interface and instead makes the real world objects as their 

interface. 

Thus we find ourselves more connected to the real world and taking the whole world sphere along with us wherever we 

go.  

Another aspect as to why more and more people be it students or working class has gradually inclined towards HCI is 

MSI graduates with a specialization of the same are often recruited into marketing or engineering departments. Within 

marketing, the role is to ensure a positive customer experience or to improve the organization’s brand. Within 

engineering, the role is to ensure that the product works properly. 

According to the Bureau of Labor Statistics, Occupational Outlook Handbook 2010, jobs in HCI are  expected to grow 

much faster than the average. Due to new complex products and rapid advances in technology, there is a demand for 

the HCI skill set. Hot industries include social networking and gaming. As social networking and ubiquitous 

computing continue to grow, related HCI career opportunities will grow as well , so there is an enormous rise in this 

field of study all over the world. 

4. Terms Involved 

 

Fig .2 Need of Human Computer Interaction 

4.1 Compliant surfaces 

The compliant surface is an overlay placed above the acrylic waveguide in a FTIR based multi-touch system. The 

compliant surface overlay needs to be made of a material that has a higher refractive index than that of the acrylic 

waveguide, and one that will “couple" with the acrylic surface under pressure and set off the FTIR effect, and then 

"uncouple" once the pressure is released. Note that compliant surfaces are only needed for FTIR - not for any other 

method (DI, LLP, and DSI). The compliant surface overlay can also be used as a projection screen. The compliant 

surface or compliant layer is simply an additional layer between your projection surface and your acrylic. It enhances 

the finger contact and gives you more robust blobs, particularly when dragging as your finger will have less adhesion 

to the surface. There is much experimentation ongoing in the quest for the ‘perfect compliant layer’. Some materials 

used to success include Sorta Clear 40 and similar catalyzed silicon rubbers, lexel, and various brands of RTV silicone. 

Others have used fabric based solutions like silicon impregnated interfacing and SulkySolvy. 

Currently the hunt is on to find a compliant surface overlay that works as both a projection surface as well as a touch 

surface. Users have been experimenting with various rubber materials like silicone. 
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Advantages of a compliant surface  

• Protects the expensive acrylic from scratches  

• Blocks a lot of light pollution.  

• Provides consistent results (the effectiveness of the bare acrylic touch seems to be down to how sweaty/greasy yours 

hands are).  

• Zero visual disparity between the touch surface and the projection surface  

• Pressure sensitive  

• Seems to react better for dragging movements (at least in my experience)  

• Brighter blobs to track, as there is no longer a diffuser between the IR blob light and the camera.  

4.2 Projectors 

The use of a projector is one of the methods used to display a visual feedback on the table. For the long run any video 

projection device should work but there are many to pick from. Because this is the most expensive piece of equipment 

therefore care must be taken to buy one which best suits the whole project. 

There are two main display types DLP and LCD.LCD (Liquid Cristal Displays) are made up of a grid of dots that go on 

and off as Needed these use the same technology that is in your flat panel monitor or laptop Screen. Theses displays are 

very sharp and have very strong color. The negatives are that they have a screen door effect and the color tends to fade 

after a few years. 

DLP (Digital Light Processing) is a new technology. These work by the use of Thousands of tiny mirrors moving back 

and forth. The color is then created by spinning color wheel. This type of projector has a very good contrast ratio and is 

very small in physical size. The negatives are that DLP can have a rainbow effect that is annoying to people and normally 

has a slower response rate. 

4.3 Brightness 

Brightness is measured in lumens. The higher the number the brighter the projector and the brighter the setting can be. In 

a home theater setting you always want a brighter screen but in a table setup it differs. With the projector close to the 

screen and the screen size being smaller the projection can be too bright and give you a hotspot in the screen. This hotspot 

effect can be dazzling after looking at the screen for several minutes. 

4.4 Throw Distance 

One of the biggest limiting points of a projector is the throw distance. This is the distance that is needed between the lens 

of the projector and the screen to get the right image size. For example in order to have a screen size of 34in, then you 

may need to have a distance of 2 feet between you projector and the screen. Check to see if your projection image can be 

adjusted to fit the size of the screen you are using. In case you want to make your multi touch display into a boxed 

solution, you might want to use a mirror to redirect the projected image. This provides the necessary throw length between 

the projector and screen while allowing a more compact configuration.  
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4.5 Aspect Ratio 

The aspect ratio is a measure of image width over image height for the projected image. For example if you have a 

standard television then your aspect ratio is 4:3. If you have a wide screen TV then you have a 16:9 ratio. In most cases 

you want to go with a "normal" 4:3 ratio projector but the ratio depends on the use of the interface. 

4.6 Cameras 

Simple webcams work very well for multi touch setups, but they need to be modified first. Regular webcams and cameras 

block out infrared light, letting only visible light in. We need just the opposite. Typically, by opening the camera up, you 

can just pop the filter off, but on expensive cameras this filter is usually applied directly to the lens and cannot be 

modified. Make sure the lens on your camera can view the entire table surface area. For example a 4.3mm focal lens on 

Philips SPC900 views an area of about 24x27 inches when mounted 90cm away. It is also recommended to use a camera 

with a high frame rate (30fps or higher) and little low light noise.  

Security camera shops sell IR lenses, make sure you get one that is compatible with your camera, most webcams use 

M12x0.5 mount. Most cameras will show some infrared light without modification, but much better performance can be 

achieved if the filter is replaced. Note: You still need a special IR pass filter to put on this lens to prevent visible light 

from being detected. 

In general cameras with CCD sensors should perform better than those with a CMOS chip. Fire wire cameras have some 

benefits over normal USB webcams  : 

•   Higher frame-rate 

•   Capture size 

•   Higher Bandwidth 

•   Less overhead for driver (due to less compression) 

4.7. LEDs 

Infrared (IR in short) is a portion of the light spectrum that lies just beyond that than can be seen by humans. It is a range 

of wavelengths longer than visible light, but shorter than microwaves. ‘Near Infrared’ is the part of the infrared spectrum 

that is invisible to humans, but still acts like visible light as far as most silicon is concerned, and is typically considered 

wavelengths of between 700nm and 1000nm. Most digital camera sensors are also sensitive to at least NIR and are often 

fitted with a filter to remove that part of the light spectrum so they see more like we do and give us the image we normally 

expect to see.  

By removing that filter and replacing it with one that removes the visible light instead, we create a camera that only sees 

what we don’t. Then we can use normal imaging methods (like projectors or LCD displays) to create a video image for us 

to see, and also illuminate our display with an infrared light source to create an image of our fingers, hands, or other 

objects that the camera can see without our display getting in the way of that image. Of interest, some people, particularly 

those who have had cataract surgery, can see the beginnings of NIR, reportedly as far as 850nm. 

 



                                IJRIT International Journal of Research in Information Technology, Volume 2, Issue 8, August 2014, Pg. 300-308 

Shivangi  Shandilya, IJRIT  306 

4.8. Angle for Diffused Illumination 

Wider angle LEDs are generally better. The wider the LED angle, the easier it is to achieve even illumination. The 

wavelength and radiant intensity For the DI setup, many setups bump into problem of hotspots. In order to eliminate this, 

IR light needs to be bounced off the bottom of the box when mounted to avoid IR hot spots on the screen. Also, a band 

pass filter for the camera is required – homemade band pass filters such as the exposed negative film or a piece of a floppy 

disk will work, but they'll provide poor results. It's always better to buy a (cheap) band pass filter and putting it into the 

lens of the camera. 

4.9 Software 

Until recently, tracking options were limited, depending on your operating system. Touchlib was used by most Windows 

(and some Linux) users, and there were several options for OS X - Touche by Georg Kaindl and BBTouch, by Ben 

Britten. Reactivation is a cross-platform tracker (Win, Mac, and Linux) which supports fidiciuals. In 2009, NUI Group 

released source code of tbeta, a cross-platform (Win, Mac, Linux) tracker with an enhanced user interface, better tracking, 

and more user options. tbeta is available for download. Users can also choose from a wealth of programming languages. 

The level of documentation depends on each language. Action script 3 is a well-documented, easy to learn language 

(quick results), but it is slower to run. Most examples are written in Flash, giving a larger sample to learn from. C++ is 

harder to code for, but will result in faster applications. Python, Java and C# (WPF) are also options. 

5. Future of HCI 

 

Fig .3 Future of Human Computer Interaction 

• Decreasing hardware costs leading to larger memories and faster systems.  

• Miniaturization of hardware leading to portability.  

• Reduction in power requirements leading to portability.  

• New display technologies leading to the packaging of computational devices in new forms.  

• Specialized hardware leading to new functions.  

• Increased development of network communication and distributed computing.  

• Increasingly widespread use of computers, especially by people who are outside of the computing profession.  

• Increasing innovation in input techniques (i.e., voice, gesture, pen), combined with lowering cost, leading to rapid 

computerization by people previously left out of the "computer revolution."  

• Wider social concerns leading to improved access to computers by currently disadvantaged groups.  
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6. BARRIER TO HCI     

 

Fig .4 Barriers to HCI 

 

 

• Good interfaces are hard to build : 

 

Even the best interfaces still have some problems of usability, and most interfaces have significant problems. The impact 

of poor usability includes the waste of innumerable person-hours, high levels of frustration, and significant under-use of 

potentially useful systems. 

 

 

• Confusion among users regarding information : 

 

With enormous stockpiles of information ,users can easily be at a loss to use these resources effectively. The impact of this 

problem is the ironic situation in which users find themselves so overloaded with information that they end up with 

nothing they can use. 

 

 

• Usability is hard to predict : 

 

Since the interface usability is not available , developers need to rely on incremental empirical methods to find and resolve 

usability  issues. 

 

• Users require software to run on number of software platforms and hardware devices : 

 

The problem is amplified by the trend toward mobile and highly distributed computing, where users might want to access 

same application on variety of platforms like desk-top computers or mobile telephones. 

 

• Mobility and Disabling Circumstances : 

Additional barriers involve mobile workers or people who are using computers under disabling circumstances. A mobile 

worker typically has reduced access to resources-small, less capable devices , connectivity problem and slower data 

communications. 
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7. Conclusion 

Human Computer Interaction has emerged just like a boon in today’s era which has given us opportunity to more 

efficiently deploy Human Interaction Computing ways to extend human abilities. HCI concepts, principles and research 

conclusions help us develop usable, useful, and universal interfaces and can be applied to specific design problems when 

developing a web site or web based application.  Human Computer Interaction increases the learning speed, efficiency, and 

comfort level with a product, which translates into product acceptance and use. You need both good technology and 

usability for a successful product launch. 

There have been a number of researches which have successfully replaced regular methods of interaction with intelligent, 

adaptive, multimodal, natural methods. As a result there has been  more insights into the topic leading to new technologies 

such as Ambient intelligence and ubiquitous computing  that have taken the HCI  dreams forward to achieve and invent a 

whole new way of HCI also called physical computing. 
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