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Abstract 

Human Computer Interaction(HCI) is a widely popular field with new techniques being developed to make interaction user 

friendly. The previous techniques could not resolve a lot of drawbacks which led to the need to develop more modern techniques. 

This paper lists a few such techniques which use kinesics for interacting with the computer. We have compared various 

techniques such as eye tracking, motion gesture, touch gesture and finger tracking. and provided a detailed summary of each 

technique. Also, we have mentioned a real time example where multi-display environment is used.  
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________________________________________________________________________________________________________ 

I. INTRODUCTION 

Communicative study between humans and computers is called human computer Interaction. This method makes communication 

with the machine faster, sending information user friendly and using various body gestures as input easier. Consider the user, the 

restrictions are on the organs through which we can interact; consider the machine; it has no restrictions the only thing required 

is the range and various techniques that can be implemented to improve the accuracy of the computer. Human computer 

interaction helps the user to understand application areas and increase the ability of the user. We begin this chapter with an 

overview of different technologies which use kinesics to interact with the computer. A key element of this discussion is to 

provide researches various techniques by which they can use user’s action as an input for the computer. 

II. EYE TRACKING 

Eye tracking is a technique to measure eye movements are measured so that the researcher knows both where a person gaze is 

fixated and the order in which the eyes are shifting. 
Author Technique Conclusion  

ROBERT GABRIEL 

LUPU* and FLORINA 

UNGUREANU 

(1) Contact lens based 

 

Contact lens are fixed to the eyeball. 

Experiment cannot last for a long 

time. 

Even after improvements and 

accuracy, this system isn't popular as 

the head has to be remain still and the 

lenses are to be attached.[1] 

New eye tracking techinques 

are being invented so that even 

people with disabilities can 

easily use computers and also 

their 

disability will not render their 

growth. Hari Singh1 

, Dr. Jaswinder Singh2 
(1) Scleral search coil method 

used to measure torsional motion with 

some changes in the coil. 

highly accurate and also good 

resolution. 

application is restrictes to medical 

research. 

This method is not comfortable for the 

user[2] 

Päivi Majaranta and 

Andreas Bulling 

(1) videooculography (VOG), 

(2) video-based infrared  pupil-

corneal reflection (PCR), 

(3) Electrooculography (EOG) 

 

 

If used for distant tracking,provides a 

confined alternative. 

video with IR provides liberty of head 

motion without compensating 

accuracy. 

vulnerable to surrounding light and 

Also, Our research is based on 

interaction techniques that can 

naturally use eye movements as 

input. 

Companies and the gaming 

industries will be using eye 



Contemporary Human Computer Interaction Techniques  
(IJSTE/ Volume 2 / Issue 09 / 058) 

 

 All rights reserved by www.ijste.org 
 

314 

provide temporal accuracy. 

Resilient to daylight. Electrodes are 

used to measure skin's voltage 

difference. 

Saccades and fluttering of eye is also 

tracked. 

Useful for changes for a fixed 

direction. 

. One of the commercial eye trackers 

based upon EOG is BIOPAC MP 

45/100 system.[3] 

tracking in their future 

products. 

III. GESTURE 

 

Motion 

gesture 

Motion input has also been used for text input, controlling a 

cursor, and user verification. Since motion gestures are 

physical, they are classified according to their kinematic 

properties. They are segregated into 3 categories depending on 

the range of jerk applied to the phone throughout the 

gesture.These are low impulse, high impulse and moderate 

impulse.The example of low impulse gestures would be flicking 

and flipping of the phone, vigorous shaking of the phone is an 

example of high impulse gesture and the gestures which lie 

between this range are classified as moderate impulse. Motion 

gestures are further categorised as single axis, bi-axis and tri-

axis gestures. Low impulse gestures are generally single axis 

whereas rotation or translation are tri- axis. The number of 

axis used define the dimension of a gesture.[6] 

 

 

Conclusion: 

Motion and touch gestures are two of the most commonly used 

input techniques in mobile devices. 

While motion gestures are useful to perform actions like picking 

up/hanging up a phone call, they also reduce the amount of 

efforts required by the user to some extent. If it weren't for motion 

gestures then we would've had to physically swipe on the screen 

i.e use touch gestures to perform the action of receiving/ending a 

call. But motion gestures rely on the jerk applied to the phone, 

and it cannot detect whether the jerk was intentional or 

accidental which may result in unwanted actions. Touch gestures 

on the other hand, even though require more effort are better 

suited in terms of reliability. A user knowingly touches the phone 

screen to perform a gesture unlike motion gesture where 

accidental motion may be mistaken for an intentional action. In 

conclusion, both techniques have their own drawbacks and 

benefits and their suitability depends on the task being 

performed. 

Gesture-based interaction via finger tracking for mobile reality. 

 

 

Touch 

gesture 

To use Gesture Search, a user draws a sequence of gestures on 

the touch screen. Gesture Search uses the entire touch screen 

for input. Consider a user X, who wants to call his friend, user 

Y. User X draws the first alphabet of user Y’s name and the 

search results matching this alphabet are returned. A scaled-

down version of the original gesture is also shown at the 

bottom of the screen. It enables user to quickly search through 

a large amount of data with short gesture sequences. Gesture 

Search automatically distinguishes between gestures and 

scrolling etc. by analyzing trajectories of users touch traces. If 

a user wants to redraw a gesture, he/she can swipe the scaled-

down gesture tab at the bottom of the screen. Swiping from 

right to left removes the last gesture in the query and swiping 

from left to right clears the entire query. Gesture search 

history of a user is used for further optimization. The issue of 

small form factor of mobile phones, is overcome by using the 

entire screen for gesture input. When it is uncertain whether 

touch events are making up a gesture, the gesture overlay 

dispatches touch events to the list widget for immediate 

interface feedback.[7] 

IV. FINGER TRACKING 

Finger-tracking uses bare hand to operate a computer machine which can make human-computer interaction quicker and easier 

and also to put various aspects of computer into application. Tracking of hands can get a little difficult since hand movements are 

quick and their appearance can change with the movements. Tracking extracts the information from hand features and hand 

movements. It is considered to be a high resolution technique since it constitutes objects in 3 dimensional formats. User can 

interact with the virtual data. In this method we use the position and direction of the fingers. According to the hand movements 

finger tracking is done. Robust localization is necessary for fingertip. Fingertip findings aim at minimizing the use of keyboard 
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and mouse. The natural hand movements are perceived by the computers and the necessary command is undertaken. Pre-

processing of images is required for orientation of fingers. 
Author Technique Conclusion 

All methods have their own drawbacks. 

But counter based tracking is 

considered to be more effective. It 

overcomes the drawbacks of correlation 

tracking systems by capturing the faster 

speed of hand movements. 

Light backgrounds are preferable for 

finger tracking. User set-up is not 

required. There is no special hardware 

requirement. Simultaneous tracking of 

multiple hands is possible. For real 

time interaction latency required is 50 

ms. 

 

Queck 

Color 

Tracking 

Systems 

A system called finger mouse was built which controlled the 

mouse pointer using the fingertip. There is a shift key button on 

the keyboard which has to be pressed for a mouse click. Finger 

mouse system is considered to be time saving. The speed of 

tracking is about 15Hz.  Color look up tables are required for 

segmentation of fingers. The contour of the hand area can be 

used for recognition of pointing finger.[9] 

Crowley and 

Bérard 

Correlation 

Tracking 

Systems 

Finger paint system was built to paint the wall with bare hands. 

This method tracks hand features or movements across frames. 

The position of the finger is tracked in real time and then using 

the projector it is displayed on the wall. There is a trigger region 

used for initialization of correlation. The biggest drawback of 

this system is that it fails in giving good results unless the 

movement of the finger is slow and background is relatively 

uniform. [9][11] 

MacCormick 

and Blake 

Contour-

Based 

Tracking 

Systems 

 

This system overcomes the drawback of correlation tracking 

system. Movements of the thumb generate mouse clicks and the 

angle of the forefinger relative to the hand controls the thickness 

of the line stroke. An algorithm named condensation is used for 

the tracking of contours. It tracks the objects with high 

dimensional spaces. The drawbacks of this method are the 

algorithm is unable to find the initial position of the hand. Other 

techniques like segmentation are used for this purpose. It first 

has to get trained with some hand movements. It works well for 

predictable hand movement patterns. [9][11] 

V. INTERACTION WITH OBJECTS FLOATING IN MIDAIR 

For the standard touch screen-based interaction, the three tasks have been implemented in the following way: selecting an object 

is achieved by simply clicking on it on the touch screen. This selection opens a context menu which is a pie menu, and has 

proven to be more effective for pen and finger based interaction. One of these menu entries puts the object in “translation mode” 

in which a user can move an object around by clicking on it and dragging it across the screen. If the device is moved without 

dragging the object, it stays at its position with respect to the real world (represented by the live video stream). You can leave the 

translation mode by clicking at a related icon and this fixes the object at its new final position in the real world. 

 Device-Based Concept: 

Our second interaction concept uses the position and orientation of the device (supplied by the data delivered from the built-in 

accelerometer and compass) for interaction. In this case, a reticule is placed in the center of the screen and used for selection and 

translation. Pointing and holding it over an object for a certain amount of time selects the object and opens the pie menu. In order 

to avoid accidental selection of random objects, a progress bar is shown above the object to illustrate the time till it is selected. 

Menu selection works in the same way by moving the reticule over one of the entries and holding it till the bar is filled. In 

translation mode, the object sticks to the reticule in the center of the screen while the device is moved around. It can be placed at 

a target position by clicking anywhere on the touch screen. This action also forces the system to leave translation mode and go 

back to normal interaction. 

 Gesture-Based Interaction Techniques in Multi-Display Environments: 

The evolving field of multi-display environments comprises a broad variety of settings with large interactive surfaces (walls and 

tables) and small displays 

VI. A DIGITAL CARD GAME 

 Traditional Interactions in Poker Games 

In a poker game players are seated around a table, which is the game field. In addition to playing cards, chips, which are small 

discsused in lieu of currency, are used as objects in the game. Based on the game’s rules, a player can fold, check, or continue 

betting. Folding may be indicated verbally or by discarding one's cards face up or down into the center of the game field. When a 

player checks, he declines to make a bet. A common way to signify checking is to tap the table. For betting, players place a stack 

in front of them using the chips. During the game, players may play tricks (manipulations) with chips. 



Contemporary Human Computer Interaction Techniques  
(IJSTE/ Volume 2 / Issue 09 / 058) 

 

 All rights reserved by www.ijste.org 
 

316 

 Interaction in Poker Surface 

We use a digital tabletop and mobile phones with accelerometer sensors to map the interactions (folding, checking, and 

manipulating chips) of the traditional poker game to the digital domain. The following sections describe the setup and the 

interaction techniques with mobile phones as well as the interaction with the multi-touch table. 

 Interaction Techniques with the Digital Table 

Players can drag and move card/s and chip/s for betting as well as knock the table two times as in the classical game for 

checking. Players can split a big chip into two or more chips with smaller value by double clicking on a chip, or the other way 

round, group two chips together and make a chip with bigger value by performing a long click (3 seconds) on the top chip. Users 

have to cover their cards on the table (e.g. with their hand or a sheet) when they want to look at them, in order to make sure that 

the other players do not see them. 

 Interaction Techniques with Mobile Phones 

Mobile phones offer further options to play the game. They offer private displays to show a players hand and thus provide a 

tangible feeling of holding “cards in the hand”. For looking into the cards, we implemented a natural tilting gesture: if the phone 

is held horizontally or is lying on the table, the faces of the cards are down; if it is tilted vertically the faces are shown (see 

Figure 3a). Furthermore, we implemented gesture interactions for folding the cards, either with cards faces up or down: a quick 

horizontal movement of the hand towards the table tosses the cards onto the table and they digitally slide into the center of the 

tabletop (see Figure 3b). The checking action can be performed by tilting the phone 90° to the left or right and by shaking the 

phone. 

VII.   CONCLUSION 

There are many setups where people sit together around a table, bring additional material and interact. A typical example is a 

traditional meeting where the participants each bring a stack of papers and discuss them. With tables becoming effectively 

interactive computers (e.g. multi-touch tables) and the additional material becoming digital (e.g. on a phone or e-book) 

interesting interactive multi-display environments emerge. Our research suggests that mobile phone gestures are a promising 

approach to interact with digital tabletop surfaces. 

VIII. CONCLUSION 

A key element of this discussion is to provide researchers various techniques by which they can use user’s action as an input for 

the computer. As we have seen above, each technique has its own drawbacks and benefits and the suitability of each technique is 

dependent on the task at hand. It is thus safe to conclude that no single technique can be commonly used for all applications. The 

techniques used above have definitely made the interaction between user and computer more efficient, simple and user friendly. 
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