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Abstract: Although embedded computing technology is widely
used today in many safety-critical applications, yet there is a need
for future scope and development. So researchers have only
begun to explore its potential. As more common items
corresponding to embedded systems such as washing machines
and ATM machine etc incorporate embedded processing
capability, the number of such systems could grow exponentially.
However, unlike purely digital technologies, embedded systems
are limited by more than our imagination.

In 2006, Carnegie Mellon University’s Priya Narasimhan
launched a group effort to develop  Trinetra
(www.ece.cmu.edu/~trinetra), a systemthat lets blind persons self-
identify items in a grocery store using a “third eye”—a smart
phone and inexpensive off-the-shelf embedded devices. In this
scenario, they’re also limited by the physical components used to
perform its parameter up to the mark—considering
theiraccuracy, size, weight, processing speed, and power
requirements etc. Nevertheless, current trends favour the
widespread deployment of embedded devices in the future.
Human’s basic requirement is cultivated eventually. For example
Cell phones which permeate society, in  processing and
communication platform fast approaching ubiquity. And many
different market sectors, which start from game developers to the
military application, with adequate motivation, create and refine
new cognitive aspects, ensuring the availability of adequate R&D
resources. One of the many areas in which embedded systems
show great promise is gadget technologies, which address the
special needs of those with impairments. Hence its necessary to
built a grocery an embedded device. Prototypic sarcastic gadget
which is a glove or hand shape material that can recognize basic
hand gestures and convert them into speech using low-cost.
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l. INTRODUCTION

Aim: The main aim of the research is to implementing a
gadget system for the physically disabled people.

Purpose: The Deaf people have difficulty in
communicating with others like who don’t understand sign
language. In this purpose we are implementing this research.
There has been a great development in the past few years on
the infusion of technology in the life and curriculum of
people with special needs. A techno logy that enables an
individual with a learning disability to compensate for
specific deficits is indeed an assistive technology.
Technology to incorporate would usually range between the
simple low-level technologies to the robust emerging
technologies. As technology is meant to help humanity,
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assistive technology relates well to those with special needs.
Research on assistive technology will need to target a
variety of people’s categories. It will target the subjects with
special needs, their parents and families, professionals,
policy makers, corporate executives, and the government
sector. Successful research will require the cooperation of
parental groups, academic institutions, international
organizations, non-government organizations, universities,
and private centers. The aim of using technology in special
needs is to contribute to the possibilities of adoption of
assistive technologies in specialized centers or to the
preparation for inclusive education.

Many researchers will agree that selecting the most
appropriate technology for individuals with learning
disabilities, requires a careful and systematic plan. It is
important to stress that not all assistive technologies are
appropriate for all individuals in all situations. People with
learning disabilities have their own unique set of strengths,
weaknesses, special abilities, interests, and experience. It
will become obvious that there is no such “general purpose”
assistive technology. Disability requires careful analysis of
the interplay between the individual; the specific
task/functions to be performed; the specific technology; and
the specific contexts of interaction.

A real risk now persists from the flow of the general-
purpose assistive technology toys and tools, making it
harder for professional to recommend the actual tools due to
the very competitive price of the general purpose ones. Each
child with special needs is a unique entity with very detailed
descriptors that distinguishes him from the others. Only
professionals are able to determine those differences and
therefore satisfy the need for proper assistance. Robust
technologies require the designer to be involved with the
world he/she is designing for. The gap between humanities
and science needs to be bridged to get the scientists to
innovations with human use and nature.

1. SYSTEM DESIGN

In general, deaf people have difficulty in communicating
with others who don’t understand sign language. Even those
who do speak aloud typically have a “deaf voice” of which
they are self-conscious and that can make them reticent. The
Hand Talk glove is a normal, cloth driving glove fitted with
flex sensors along the length of each finger and the thumb.
The sensors output a stream of data that varies with degree
of bend. The output from the sensor is analog values it is
converted to digital and processed by using microcontroller
and then it will be transmitted through wireless
communication (RF), then it will be received in the Receiver
section and processed using responds in the voice using
speaker.
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In the research Flex Sensor plays the major role, Flex
sensors are sensors that change in resistance depending on
the amount of bend on the sensor. They convert the change
in bend to electrical resistance — the more the bend, the more
the resistance value. They are usually in the form of a thin
strip from 1"- 5" long that vary in resistance from
approximately 10 to 50 kilo ohms. They are often used in
gloves to sense finger movement. Flex sensors are analog
resistors. They work as variable analog voltage dividers.
Inside the flex sensor are carbon resistive elements within a
thin flexible substrate. carbon means less resistance. When
the substrate is bent the sensor produces a resistance output
relative to the bend radius. With a typical flex sensor, a flex
of 0 degrees with give 10K resistance with a flex of 90
degrees will give 30-40 K ohms. The bend sensor lists
resistance of 30-250 K ohms.

In this system we use Radio Frequency Signal to transmit
the signal form transmitters to Receptors, in this research we
have used microcontroller, a speech IC and also a speaker
to produce the output. One of the many areas in which
embedded systems show great promise is assistive
technologies, which address the special needs of those with
impairments. This works presents Hand Talk, a “smart
glove” that can recognize basic hand gestures and convert
them into speech using low-cost, commercial off-the — shelf
(COTS) components. A low-cost, portable gesture-to-speech
glove prototype demonstrates that embedded systems don’t
have to be expensive to be effective.

1. HARDWARE

As Figure below, design prototypic is built around the
following phenomenon
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Major hard ware components are associated With the
software. Only one component, the flex sensor glove itself,
is a design prototypic sarcastic gadget, while the other
two—the data microcontroller module and the supply
section.. The software includes both embedded applications
and embedded ¢ language written in Keil micro vision
which runs on and converts sensor data which is a degree of
bend into recognized words r the sentence needed for day
today life.

The design prototypic glove is a normal cloth material glove
fitted with flex sensors along the length of each finger and
the thumb. The sensors output a stream of data that varies
with degree of bend. The degree of bend is a analog signal
which is converted in to digital form of pattern. Capturing
the data provided by the flex sensors, quantizes it, and
wirelessly streams it via a receiver which contains a loud
speaker. HenceWould be equally capable of running the
system. The design prototypic sensor converts the quantized
data into text via microcontroller and the coding language,
herewith which is predefined. Modulation therefore
determines the two different types of signal which is carrier
signal and message signal.

Step one was attaching the flex sensors to the glove r
hand type material. LM258/LM358 op-amps which is
defined for a flex sensor as shown
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¢) Flex sensor connected to LM258/LLM358 op-amps

The research therefore fitted the design prototypic glove
with only one sensor, for a total of five sensors. This
limitation placed obvious constraints on what the glove
could achieve, especially considering complexity and
variations among individual users in performing the
signs. However, felt that five sensors would be adequate
to recognize a simplified set of signs. The sensors were
fastened to the glove using basic attachment technology.
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They require a 5-volt input and output between 0 and 5
V, the resistivity varying with the sensor’s degree of
bend and the voltage output changing accordingly. The
sensors connect to the Pic microcontroller which has the
ability of converting analog signal to digital pattern.
Sentry device via three pin connectors (ground, live, and
output). The device can activate the sensors from sleep
mode, enabling them to power down when not in use
and greatly decreasing power. Model example
representation is shown below

=

d)Sensor attachment to the glove

The degree of bend determines the predefined aspects of a
word or a sentence similar to sign languages. The
performance of the bend is shown below.

e)Performance of degree of bend

V.

Concept of compiler:

Compilers are programs used to convert a High Level
Language to object code. Desktop compilers produce an
output object code for the underlying microprocessor, but
not for other microprocessors. |.E the programs written in
one of the HLL like ‘C’ will compile the code to run on the
system for a particular processor like x86 (underlying
microprocessor in the computer). For example compilers for

SOFTWARE
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Dos platform is different from the Compilers for UNIX
platform So if one wants to define a compiler then compiler
is aprogramthat translates source  code into object
code. The compiler derives its name from the way it works,
looking at the entire piece of source code and collecting and
reorganizing the instruction. See there is a bit little
difference between compiler and an interpreter. Interpreter
just interprets whole program at a time while compiler
analyzes and execute each line of source code in succession,
without looking at the entire program.

The advantage of interpreters is that they can execute a
program immediately. Secondly programs produced by
compilers run much faster than the same programs executed
by an interpreter. However compilers require some time
before an executable program emerges. Now ascompilers
translate source code into object code, which is unique for
each type of computer, many compilers are available for the
same language.

Concept of cross compiler:

A cross compiler is similar to the compilers but we write a
program for the target processor (like 8051 and its
derivatives) on the host processors (like computer of x86)

It means being in one environment you are writing a code
for another environment is called cross development. And
the compiler used for cross development is called cross
compiler

So the definition of cross compiler is a compiler that runs on
one computer but produces object code for a different type
of  computer. Cross compilers are used to
generate software that can run on computers with a new
architecture or on special-purpose devices that cannot host
their own compilers.

Cross compilers are very popular for embedded
development, where the target probably couldn't run a
compiler. Typically an embedded platform has restricted
RAM, no hard disk, and limited 1/0 capability. Code can be
edited and compiled on a fast host machine (such as a PC or
UNIX workstation) and the resulting executable code can
then be downloaded to the target to be tested.

Cross compilers are beneficial whenever the host machine
has more resources (memory, disk, /O etc) than the
target. Keil C Compiler is one such compiler that supports a
huge number of host and target combinations. It supports as
a target to 8 bit microcontrollers like Atmel and Motorola
etc.

Why do we need cross compiler?

There are several advantages of using cross compiler. Some
of them are described as follows

By using this compilers not only can development of
complex embedded systems be completed in a fraction of
the time, but reliability is improved, and maintenance is
easy. Knowledge of the processor instruction set is not
required. A rudimentary knowledge of the 8051’s memory
architecture is desirable but not necessary.

Register allocation and addressing mode details are
managed by the compiler.

The ability to combine variable selection with specific
operations improves program readability.

Keywords and operational functions that more nearly
resemble the human thought process can be used.
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Program development and debugging times are dramatically
reduced when compared to assembly language
programming.

The library files that are supplied provide many standard
routines (such as formatted output, data conversions, and
floating-point arithmetic) that may be incorporated into your
application.

Existing routine can be reused in new programs by utilizing
the modular programming techniques available with C.

The C language is very portable and very popular. C
compilers are available for almost all target systems.
Existing software investments can be quickly and easily
converted from or adapted to other processors or
environments.

Now after going through the concept of compiler and cross
compilers lets we start with Keil C cross compiler.

Keil C cross compiler: Keil is a German based Software
development company. It provides several development
tools like « IDE (Integrated Development environment)

* Research Manager

« Simulator

* Debugger

* C Cross Compiler, Cross Assembler, Locator/Linker

Keil Software provides you with software development tools
for the 8051 family of microcontrollers. With these tools,
you can generate embedded applications for the multitude of
8051 derivatives. Keil provides following tools for 8051
development

1. C51 Optimizing C Cross Compiler,

2. A51 Macro Assembler,

3. 8051 Utilities (linker, object file converter, library

manager),
4.  Source-Level Debugger/Simulator,
5. pVision for Windows Integrated Development

Environment.
The keil 8051 tool kit includes three main tools, assembler,
compiler and linker.
An assembler is used to assemble your 8051 assembly
program
A compiler is used to compile your C source code into an
object file
A linker is used to create an absolute object module suitable
for your in-circuit emulator.
8051 research development cycle: These are the steps to
develop 8051 research using keil
1. Create source files in C or assembly.
2. Compile or assemble source files.
3. Correct errors in source files.
4. Link object files from compiler and assembler.
5. Test linked application.
Now let us start how to work with keil.
Keil is a cross compiler. So first we have to understand the
concept of compilers and cross compilers. After then we
shall learn how to work with keil. The representation of flow
chart is shown below.
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V. CONCLUSION

The assistive aid that was developed resulted in providing an
user friendly approach to the speech impaired people. The
user dependent system provided 90 percent accuracy. This
system helps the speech impaired people and for the bed-
ridden deaf and dumb people to express their need and
announce their requirements. As per the experimental
results, we developed this proposed concept and thus it is
practically possible. Thus this system will help the
physically challenged people to a greater extent and also
improves the sophistication in driving.

MEMS (Micro Electro Mechanical System) are system
which are similar to conventional electromechanical systems
but are built in the size of a few microns. They can perform
the function of electromechanical systems like motion or
acceleration detection. The added advantage with MEMS is
that the size of such systems is very compact and hence can
be used for a lot of applications which are otherwise not
possible. This research aims at using a MEMS based device
for developing assistance system for the physically

challenged people who are partially paralyzed or cannot
walk and are restricted to a bed and are also unable to speak.
In this research a system is built which will enable them to
control the most frequently required things which could be
devices like the lighting in the room or other electrical
in which

devices. Also, a voice processor is used
programmed voice response can be stored.
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This research helps the motion-impaired people, who cannot
move from one place to another on their own, by enabling
them to control the most frequently required things. This
could be the control of electrical devices such as, switching
ON/OFF the lights and fan in the room. Also the voice
processor helps the dumb by producing voice response when
the patient is in need of say, food or emergency. All this can
be achieved using a MEMS sensor, whose positional
changes are detected, resulting in the performance of the
functions in need.

This reduces the dependency of the physically challenged
people on others, thereby empowering them and making
them independent for meeting their basic needs. The
instrument is of low cost and affordable. It is easily
controlled to patients.

Embedded systems don’t have to be expensive to be
effective. With its small research team and almost no
budget, the Hand Talk project illustrates the creative
possibilities for innovative developers using inexpensive
COTS components. Work continues on the system. The next
version of the glove will have between 20 and 30 separate
Sensors, including pressure sensors and accelerometers. To
support this increase, the CMU team plans to replace the
Blue Sentry device with a custom board having an adequate
number of inputs. If possible, they’ll also build data
segmentation into the hardware to remove part of the
processing load from the phone.

Major improvements in sign recognition

Algorithms are also on the horizon.

The future scope of the proposed concept is the use of
MEMS technology for voice recognition to control the car.
Micro-Electro-Mechanical Systems consists of mechanical
elements, sensors, actuators, and electrical and electronics
devices on a common silicon substrate. The sensors in
MEMS gather information from the environment through
measuring mechanical, thermal, biological, chemical,
optical, and magnetic phenomena. The electronics then
process the information derived from the sensors and
through some decision making capability direct the actuators
to respond by moving, positioning, regulating, pumping, and
filtering, thereby controlling the environment for some
desired outcome or purpose.
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