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Abstract
Haptic devices are very useful and important. Blind people cannot 
use haptic devices without sound. In this paper I show some haptic 
devices for blind people. In addition passive haptic  and virtual 
environment are discussed in this paper.
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I. Introduction
Haptic is a recent enhancement to Virtual Environment (VE) 
allowing users to “touch” and “feel” the simulated objects with 
which they interact [1]. Haptic technologies have been studied and 
used in many fields such as engineering (design, manufacture, and 
training) and medicine (surgical planning and training) [2]. Haptic 
interaction implies the transmission of forces, vibration and motion 
between the user and computer [3]. The surge of interest in haptic 
technology was mainly due to the development in virtual reality 
systems, where haptic was used to enhance user experience by 
providing tactile feedback [4]. In this article two types of haptic, 
are discussed, haptic for blind people and assembly simulation.

A. Back Ground of Haptic for Blind People
For blind people, navigation through unfamiliar spaces can be 
a complex task compared to a sighted person [2]. Blindness is 
defined by a level of visual perception below 1/100 after correction 
or when the width of the visual field is less than 20 degrees, when 
the standard is 180 degrees [5].  In order to achieve orientation 
& mobility (O&M), blind people need to use other resources to 
receive feedback from the environment, such as sound and texture 
[2]. Research technology has become huge enabler for visually 
impaired users [6].  In the context of O&M, one important study 
is that of, who present and evaluate an application that allows for 
the construction of virtual environment based on the design of a 
layout by using geometric shapes [2]. Alternative for providing 
information to blind people is through audio-based interfaces. With 
the invasion of new devices to access to information, increasing 
development of world/wide network such as the World Wide Web 
and the profusion of electronic documents, there is clear need 
of new interfaces to access new content media [5].  Synthetic 
speech combined with technology for transforming web-sites and 
documents into streams of text allows blind users access to most 
of the information on the Internet [6]. 
Blind people can surf the web using ‘talking’ browsers, which 
propose simplified reading of the available information [5]. This 
technology has matured into mainstream products such as the Apple 
voice over interface for tablets and smartphones with synthetic 
voice [6]. Through the use of audio-based cues, blind person 
is able to locate objects interest, just as a sighted person would 
do. One example of audio-based virtual environments can see in 
the videogame AbES [2]. It was necessary to design, implement 
and evaluate the usability of Audio Haptic Maze (AHM), an 
audio and haptic-based videogame [2]. Another approach as it 
involves developing a model of the surrounding environment of 
a blind individual a using range-finder device. The model initially 
consists of 3-dimensional point cloud of the environment which 
is processed to obtain the most relevant details which then can be 

converted to a synthetic speech description of the environment 
that is transmitted to the user [6].

B. Assembly Simulation
Assembly planning and evaluation is one of the engineering 
applications that can be widely explored by using haptic devices 
in virtual environment [7]. Assembly techniques such as feature 
matching recognition, constrained motion, physics based modeling, 
import of CAD assembly constrains, and more recently the use of 
haptic. Motion capture reduces the modeling effort and increase 
the realism of the simulation as well as the validity of the results. 
Physical functional prototypes in the onto motive industry are 
used to validate and verify different requirement. Movable props 
are mobile physical components that can easily be handled by 
the worker [8]. Two basic methods for simulating physical part 
behavior have been used: physically based modeling (PBM) and 
constrain based modeling (CBM), PBM uses Newtonian physics 
laws to describe the motion and forces of virtual objects and 
to model the physical behavior in the virtual environment and 
CBM uses geometric constrain to locate the parts in the assembly 
position by reducing the degrees of freedom of the manipulated 
part, such as in CAD system [7]. Passive haptic devices are 
physical objects that provide feedback simply by their shape, 
weight or other inherent properties while in actives the feedback 
is computer generated [8]. 
Haptic feedback can be used to enrich the interaction with a virtual 
environment by simulating touch and force [8]. According to 
Howard and Vance, a successful virtual assembly environment 
requires virtual parts to emulate real parts in real world [7]. 
A typical simulation approach is to use digital human model 
(DHM) tools available inside PLM software, e.g. Delmia. The 
movement of a real person can be acquired, digitalized and mapped 
onto the DHM using motion capture technology. Static props 
are nonmoving physical components providing orientation and 
contact feedback to the worker [8]. 
The goal of this paper is to discuss some haptic devices, such as 
haptic devices for blind people and assembly planning. This paper 
also will explain advantages and disadvantages of haptic devices. 
I will discuss some haptic devices for blind people. We talk about 
virtual environment (VE) and degree of freedom (DOF).

II. Haptic for Blind People 
Audio haptic Maze (AHM) is a videogame based on AbES, and 
was designed to be used by a blind user either autonomously or 
with the supervision of a facilitator in contexts of research and 
practice [2]. An audio game is an electronic game played on a 
device such as a personal computer [9]. It is similar to a video game 
save that the only feedback device is audible rather than visual. 
AHM is a first-person videogame in which the user must escape 
from maze and it is based on a model for implementing educational 
software focused on children with visual disabilities. Most audio 
games are now developed by several small companies (consisting 
of only a team of 1 to 4 people) [9]. The model is centered on 
providing facilities for evaluation purposes and prompt feedback 
to the end user [2].
Graphic Interface, used by the facilitator, represents the current 
state of the game, using a third person perspective to show where 
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the blind user is in real time. Before graphical operating systems 
like Windows, most home computers used text-based operating 
systems such as DOS [9]. Being text-based meant that they were 
relatively accessible to visually impaired users, requiring only 
the additional use of Text-To-Speech (TTS) software. Few Text-
To-Speech designers saw the need “to go beyond the bound of 
the sentence (the paragraph or even a hierarchical organization 
of documents), for a nonlinearly reading” [5]. The rise of text-
to-speech (TTS) software and steady improvements in the field 
have allowed full audio-conversion of traditionally video-based 
games [9].  
Speech synthesis and Braille are the main solutions that have 
been used to allow access computers by blind people [5]. Speech 
synthesis engines convert text into artificial speech [9]. A problem 
with speech is that is can be disturbing if the sound is played out 
loud and competes with the sounds of the environment [6]. 
Audio and haptic feedbacks have been applied in numerous 
applications for navigation purposes and accurate path tracin 
[10]. AHM uses specialized sound to represent the ambience of 
the corridor [2]. All of the actions in the virtual environment 
have a particular sound cue associated to them. It is generally 
difficult to reproduce the entire range of audible frequencies at 
good quality using a single loudspeaker [11]. In the case of the 
audio-based interface, all of the user’s immersion is achieved 
through the location of objects, walls and doors in the virtual 
environment [2].
The PHANTOM (Personal Haptic iNTerface Mechanism), 
produced by SensAble Technologies, is popular device in research 
laboratories [3]. The more sophisticated PHANTOM devices are 
commonly acquired for medical and scientific research, product 
design, computer-based sculpturing and gaming [4]. It is a six 
degree of freedom (DOF) sophisticated manipulator-like desktop 
device that connects to the computer’s input/output port and 
allows the user to interact with virtual objects programed in the 
computer [3]. Ludovic has previously designed a haptic knob for 
hand rehabilitation, while Yeong has developed an upper limb 
rehabilitation robot called reach MAN that uses only 1 degree of 
freedom to train hand pronation and supination [4]. The Falcon 
is an inexpensive three DOF haptic device that uses a delta-robot 
configuration with three servo-actuated parallel links connected 
to moving plate. According to Novint, the total workspace can 
roughly consider a cube with 10cm side length [3].  The Novint 
Falcon device was based for the haptic feedback, which works 
as a three dimensional pointer that allows for an interaction with 
3D volumes, generating force feedback [2].

III. Haptic Feedback
Passive haptic feedback can easily be provided by means of props 
representing the objects relevant to the manual assembly simulation 
[9]. Passive is a powerful tool for analyzing stability of coupled 
system, because the coupled system obtained from two passive 
subsystems is always stable [12]. Static props are nonmoving 
physical components providing orientation and contact feedback 
to the worker. Movable props are mobile physical components 
that can easily handle by the worker [8].
The human arm holding a haptic device can be regarded as a 
passive subsystem, and the stability analysis can focus on the haptic 
device and virtual environment [12]. In the required complexity 
and detail of physical props to capture and accurately reflect 
manual assembly tasks was analyzed by comparing postured 
differences under different levels of physical propping during a 
motion capture study of a manual assembly process simulated in a 

virtual environment [8]. If too many props need to be manufactured 
and used, enriching the interaction with the virtual environment 
through props might play against the advantages of digital 
simulation approaches [7].
Haptic manipulation of virtual objects reduces the gap between 
virtual reality and real world since it allows a more natural 
manipulation of objects during the virtual assembly process [7]. 
Virtual models can be loaded into the HAMMS (Haptic Assembly, 
Manufacturing and machining) as STL, OBJ or VTK file formats. 
The bandwidth at which an object can perform active motion is 
very low compared to the frequencies at which stability problems 
may arise [10]. Typical frequency of haptics simulations is over 1 
KHZ, while in physics simulations it is around 100 HZ [7].
A general virtual environment is nonlinear, and it present multiple 
and variable constrains [12]. There are several challenges that VE 
(virtual environment) must overcome to create a more realistic 
assembly process and reduce the gap between the virtual task 
completion times (TCT) and TCT of the real process. The TCT 
is directly affected by the weight of virtual object [7].

IV. Conclusion 
This paper tried to show you some of haptic devices. Blind people 
have to use other sense. Some blind people use GPS, guide dog or 
cane. Cane and GPS are for local place. Guide dog is expensive. 
In addition it is so difficult to teach them. People who playing 
with AHM improved the development of O&M skills in blind 
learners. All the audio and haptic icons are useful for establishing 
navigational paths in the virtual environment.
If we use movable and static props for simulating manual assembly 
process in reality environment, it might increase the performance 
and results of such. We do not need to increase the resemblance 
level of the movable props. Simulations provide passive haptic 
feedback to the subject representing the assembly worker. 
In the future we will a lot of haptic devices for all of people around 
the world, to achieve this goal we bring all of new technology and 
past technology; also we bring all of science and engineering.

References
[1] Jeffrey J.; Berkley,"Haptic devices", 2003. 
[2] Jaime, S.,“Development of navigation skills through audio 

haptic videogame in learners who are blind”, Procedia 
Computer Science, Elsevier Communication Magazine, 
2012. 

[3] Jos´e, L.R.; Ramiro, V.,“Haptic rendering of virtual shapes 
with the novint falcon”, Procedia Technology, Elsevier 
Communication Magazine, 2012.

[4] Rahman, H.A.; Hua, T.P.; Yap, R.; Yeong C.F.; Su, E.L.M.; 
“One Degree-Of-Freedom haptic device”, Procedia 
Engineering, Elsevier Communication Magazine, 2012.  

[5] Fabrice, M.; Gaël, D.; Jean-Marc, R.; Mathieu, V.; Pierre, 
B.; Michèle, M.; Coralie, S.,“Haptic perception of document 
structure for visually impaired people on handled devices”, 
Procedia Computer Science, Elsevier Communication 
Magazine, 2012. 

[6] Javier, V.G.; Frode, E.S.,“Robo guidedog: Guiding blind users 
through physical environment with laser range scanners”, 
Procedia Computer Science, Elsevier Communication 
Magazine, 2012.

[7] Germanico G.B.; Hugo I.; Medellin, C.; Theodore., 
“Development of a haptic virtual reality system for assembly  
planning and evaluation”, Procedia Technology, Elsevier 
Communication Magazine, 2013.



IJCST Vol. 5, SPl - 1, Jan - MarCh 2014

w w w . i j c s t . c o m InternatIonal Journal of Computer SCIenCe and teChnology  27

 ISSN : 0976-8491 (Online)  |  ISSN : 2229-4333 (Print)

[8] Néstor, A.A.M.; Victor, M.; Michael, P.; Rainer, S.; Thomas, 
B.,“Passive haptic feedback for manual assembly simulation”, 
Procedia CIRP, Elsevier Communication Magazine, 2013. 

[9] “Audio-game”, [Online] Avalible: http://www.En.wikipedia.
org.wiki/audio-game.

[10] Ercan M., Altinsoy U.J.; Brewster, S.,“Haptic and Audio 
Interaction Design”, 2009, 4th International Conference, 
HAID 2009 Dresden, Springer Communication Magazine, 
2009.

[11] Lund.; Sweden,“The Seventh International Workshop on 
Haptic and Audio Interaction Design,HatiMap”, HaptiMap, 
2012.

[12] Hutchison, D.; Kanade, T.; Kittler, J.; Kleinberg, J.M.; 
Kobsa, A.; Mattern, F.; Mitchell, J.C.; Naor, N.; Nierstrasz, 
O.; Rangan, C.P.; Steffen, S.; Sudan, M.; Terzoponlos, D.; 
Tygar, D.; Weikum, G., 20,“High Fidelity Haptic Rendering”, 
Morgan & Claypool Publishers, 2006.

Movahedi Zahra is studying computer 
software engineer M.S. at Engineering 
Faculty, Islamic Azad University, Karaj 
Branch, Karaj, Iran. She was born in 1991 
in Tehran. She is interested in to study 
about game designer and programmer, 
and has certificate of Dynamic Web Site 
Make Over with PHP and My SQL. 
She knows web design with HTML and 
CSS.


