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Abstract:  
Haptics is the science of touch which is one of the most recent enhancements in the field of virtual environment . Haptics let 

computer users interact with virtual worlds by the means of touch. Haptic technology, or haptics, is a feedback technology which 

takes advantage of a user's sense of touch by applying forces, vibrations, and/or motions upon the user. Haptic rendering allows 

users to “feel” virtual objects in a simulated environment. Some commercial computer games already benefit from early haptic 

devices, like the force-feedback steering wheels that torque and vibrate on bumpy driving-game roads. But haptics isn't all fun and 

games. In this paper we discuss how haptic technology works, its various interfaces, its devices along with its applications and 

advances into the near future. 
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 INTRODUCTION  

 The word “haptics” comes from a Greek word 

haptikos means pertaining to sense of touch. The word 

“haptics” broadly refers to touch interactions (physical 

contact) that occur for the purpose of perception and 

manipulation of objects. These interactions may be between 

a human hand and a real object, between a robot end-effector 

and a real-object, between a human hand and a simulated 
object or a variety of combinations of human and machine 

interactions with real, remote and/or virtual objects.  

In the early 1990s a new usage of the word haptics began 

to emerge. The confluence of several emerging technologies 

made virtualized haptics, or computer haptics possible. Much 

like computer graphics, computer haptics enables the display 

of simulated objects to humans in an interactive manner. 

However, computer haptics uses a display technology 

through which objects can be physically palpated.Recent 

advances in computer interface technology now permit us to 

touch and manipulate imaginary computer-generated objects 

in a way that evokes a compelling sense of tactile 
"realness."With this technology we can now sit down at a 

computer terminal and touch objects that exist only in the 

"mind" of the computer. Haptic permits users to sense 

(“feel”) and manipulate three dimensional virtual objects 

with respect to such features as shape, weight, surface 

textures, and temperature. 

  

HAPTIC INTERFACE 

By using Haptic devices, the user can not only feed 

information to the computer but can receive information 

from the computer in the form of a felt sensation on some 
part of the body. This is referred to as haptic interface. 

 

 

When we touch something, we experience two kinds of 

feedbacks- Tactile and Kinesthetic. 

 

Kinesthetic Feedback- It enables users to feel from sensors 

which are present in muscles, joints, tendons and weights. 

 

Tactile Feedback- It enables users to feel physical 

properties of the objects through sensors in your fingers or 
on the surface. They allow your brain to feel things such as 

vibrations, pressure, touch and texture. 

  

Consider a person grabbing a ball, As the hand reaches for 

the ball and adjusts its shape to grasp, a unique set of data 

points describing joint angle, muscle length and tension is 

generated. This information is collected by a specialized 

group of receptors embedded in muscles, tendons and joints. 

Known as proprioceptors, these receptors carry signals to 

the brain, where they are processed by the somatosensory 

region of the cerebral cortex. The muscle spindle is one type 

of proprioceptor that provides information about changes in 
muscle length. The Golgi tendon organ is another type of 

proprioceptor that provides information about changes in 

muscle tension. The brain processes this kinesthetic 

information to provide a sense of the ball's gross size and 

shape, as well as its position relative to the hand, arm and 

body. When the fingers touch the ball, contact is made 

between the finger pads and the ball surface. Each finger 

pad is a complex sensory structure containing receptors both 

in the skin and in the underlying tissue. There are many 

types of these receptors, one for each type of stimulus: light 

touch, heavy touch, pressure, vibration and pain. The data 
coming collectively from these receptors helps the brain 

understand subtle tactile details about the ball. As the 

fingers explore, they sense the smoother texture of the 

leather, the raised coarseness of the laces and the hardness 

of the ball as force is applied. Even the thermal properties of 

the ball are sensed through tactile receptors.  

 

HAPTIC RENDERING 

Typically, an  haptics system  

 Sensor(s) 

 Actuator (motor) control circuitry 
 One or more actuators that either vibrate or exert force 
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 Real-time algorithms (actuator control software, which 

we call a “player”) and a haptic effect library 

 Application programming interface (API), and often 

haptic effect authoring tool 

 

The API is used to program calls to the actuator into your 
product’s operating system (OS). The calls specify which 

effect in the haptic effect library to play. When the user 

interacts with your product’s buttons, touch screen, lever, 

joystick/wheel, or other control, this control- position 

information is sent to the OS, which then sends the play 

command through the control circuitry to the actuator.[4] 

Haptics applications use specialized hardware to provide 

sensory feedback that simulates physical properties and 

forces. Haptic interfaces can take many forms; a common 

configuration uses separate mechanical linkages to connect a 

person’s fingers to a computer interface. When the user 

moves his fingers, sensors translate those motions into 
actions on a screen, and motors transmit feedback through 

the linkages to the user’s fingers. The screen might show a 

ball, for example, and by manipulating a virtual hand 

through the device, the user can “feel” the ball, discerning 

how much it weighs or the texture of its surface. Because the 

ball and its environment are purely virtual, the properties can 

be changed—adding more air to an under inflated ball to 

make it less squishy, or altering the amount of gravity to let 

users feel how much the ball would weigh on the moon. This 

way, your product’s haptic effects are context-appropriate, 

making operation engaging, intuitive, and natural.  
The actual process used by the software to perform its 

calculations is called“haptic rendering”. 

 

 
Fig 2.Block diagram of haptic rendering. 

 

We split haptic rendering[4] into three main blocks as shown 

in fig 2.  

Collision-detection algorithms: The collision- detection 

algorithm uses position information collected through 

sensors to find collisions between objects and avatars and 

report the resulting degree of penetration or indentation.   

Force-response algorithms: The force-response algorithm 
computes interaction forces between avatars and virtual 

objects involved in a collision   

Control algorithms : The control algorithm collects 

interaction force information from force response and applies 

them on the operator through the haptic device while 

maintaining a stable overall behavior.  

HAPTIC DEVICES 

Haptic devices (or haptic interfaces) are mechanical devices 

that mediate communication between the user and the 

computer. Haptic devices are input-output devices, meaning 

that they track a user's physical manipulations (input) and 

provide realistic touch sensations coordinated with on-

screen events (output). Examples of haptic devices include 

consumer peripheral devices equipped with special motors 

and sensors (e.g., force feedback joysticks and steering 

wheels) and more sophisticated devices designed for 

industrial, medical or scientific applications (e.g., 
PHANTOM)  

 

Common  Haptic Devices:  

 

1. Cyber gloves 

2. Novint Falcon  

3. Force Feedback Gaming Joysticks 

4. Sensable’s Omni Phantom  

 

This section provides information on the designs of various 

low-cost haptic devices that would be appropriate for use in 

teaching and learning about haptics, or using haptic devices 
to enhance the teaching of topics such as physics, system 

dynamics, or other kinds of interaction phenomena.    

 

A.CYBER GLOVES 

A Cyber glove (sometimes called a "dataglove" or "wired 

glove") is an input device for human–computer interaction 

worn like a glove.Various sensor technologies are used to 

capture physical data such as bending of fingers. Often a 

motion tracker, such as a magnetictracking device or inertial 

tracking device, is attached to capture the global 

position/rotation data of the glove. These movements are 
then interpreted by the software that accompanies the glove, 

so any one movement can mean any number of things. 

Gestures can then be categorized into useful information, 

such as to recognize Sign Language or other symbolic 

functions. Expensive high-end wired gloves can also 

provide haptic feedback, which is a simulation of the sense 

of touch. This allows a wired glove to also be used as an 

output device. Traditionally, wired gloves have only been 

available at a huge cost, with the finger bend sensors and the 

tracking device having to be bought separately.Wired gloves 

are often used in virtual reality environments 

 
B. FORCE FEEDBACKGAMING JOYSTICKS 

There are a variety of 2 degree-of-freedom (2-DOF) force 

feedback gaming joysticks, such as Microsofts sidewinder 

force feedback joystick and others by logitec. While these 

devices provide only limited force capabilities and have a 

fair amount of backlash, they are quite adequate for 

providing force feedback for representing physical 

phenomena studied in courses such as physics or dynamics 

or illustrating interaction forces experienced by atoms in a 

molecule. As such, a moderate number of  educational 

haptic demos have been created in the past that utilize these 
devices  

 

C. SensAble’s Omni PHANTOM 

 The Omni Phantom is a 6 degree-of-freedom (6-DOF) 

serial linkage haptic force feedback device. It has 3 actuated 

degrees of freedom that provide force feedback to the end 

point of the device. The user interacts with the device 

through a gimbaled stylus interface that is instrumented to 

measure its 3 rotational degrees-of- freedom. The Omni is a 

smaller, lower cost version of the Phantom Premium force 

fig 2. 
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feedback device that is sold by SensAble Technologies that 

is commonly used in haptics research labs. 

 

APPLICATIONS 

 

A.FOR THE VISUALLY IMPAIRED:  
Haptic technology can be incorporated into touchable maps 

for the blind. Using a haptic interface device, a blind person 

can feel these forces and, along with audio cues, get a much 

better feel of a city’s or building’s layout.  

 

B. AUTOMOTIVE:  

Instead of distracting lights or confusable alerting noises, 

information can easily be discretely transmitted to the driver 

through vibration alerting. The two areas most commonly 

used are the steering wheel and the seat.Steering wheels can 

produce vibrations to notify the driver when a lane change is 

detected without indication. 
 

C.VIRTUAL EDUCATION:  

Haptics opens the door to an entirely different learning 

method and style, one that for many students provides the 

best opportunity to learn. Moreover, even for visual and 

auditory learners, haptics can improve learning. In subjects 

such as biology and chemistry, haptic devices create virtual 

models of molecules and other microscopic structures that 

students can manipulate. In this way, students can “feel” the 

surfaces of B cells and antigens,  

 
D. MEDICINE:   

Various haptic interfaces for medical simulation may prove 

especially useful for training of minimally invasive 

procedures (laparoscopy/interventional radiology[6] and 

remote surgery using teleoperators. A particular advantage 

of this type of work is that the surgeon can perform many 

more operations of a similar type, and with less fatigue.  

 

 CONCLUSION AND FUTURE SCOPE 

 

Development and refining of various kinds of haptic 

interfaces will continue, providing more and increasingly 
lifelike interactions with virtual objects and environments. 

Researchers will continue to investigate possible avenues 

for haptics to complement real experiences. Additionally, 

consumer-grade haptic devices are starting to appear on the 

market. Haptic is the future for online computing and e-

commerce, it will enhance the shopper experience and help 

online shoppers to feel the merchandise without leaving 

their home. Because of the increasing applications of 

haptics, the cost of the haptic devices will drop in future. 

This will be one of the major reasons for commercializing 

haptics. With many new haptic devices being sold to 
industrial companies, haptics will soon be a part of a 

person’s normal computer interaction. 

 

Future applications of haptic technology cover a wide 

spectrum of human interaction with technology. Some 

current research focuses on the mastery of tactile interaction 

with holograms and distant objects, which, if successful 

may result in applications and advancements in gaming, 

movies, manufacturing, medical, and other industries. The 

medical industry will also gain from virtual and telepresence 

surgeries, providing new options for medical care. Some 

speculate the clothing retail industry could gain from haptic 

technology in ways such as being able to "feel" the texture 

of clothes for sale on the internet[8]. Future advancements 

in haptic technology may even create new industries that 

were not feasible or realistic before the advancements 

happening right now 
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