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 INTRODUCTION 
The goal of this project is to integrate a machine 
vision technology into a power wheelchair system so 
that a client with quadriplegia can control the 
direction of movement of a wheelchair. The machine 
vision technology employed was developed at Stony 
Brook. Professor Chiang originally developed the 
technology, computer aided speckle interferometry 
or CASI, for solid mechanics applications. For this 
project, the students applied this technology to 
detect the direction of head movement, which is 
used in turn to control the direction of the 
wheelchair movement. Compared with existing 
machine vision technology, CASI has the advantage 
of being able to detect the movement reliably. 

 SUMMARY OF IMPACT 
The machine vision system is developed using 

standard PC components and allows a client to 
control the direction of wheelchair with his head 
movement.  

 TECHNICAL DESCRIPTION 
The original CASI is developed using special high-
resolution CCD camera with expensive image 
capture board. For the wheelchair application, a 
CCD webcam (cost around $100) is used along with 
the standard graphics card in a PC. No special image 
board is required. The webcam is mounted behind 
the client’s head on the chair. It is used to capture 
the movement of the back of the client’s head. To be 
most effective, the client needs to wear a hat with a 
speckle pattern on it. A sample speckle pattern is 
shown in Fig. 13.1. 

A MS Visual Basic software is developed to capture 
the five images of the speckle pattern during the 

 

      

  (a)                                                     (b) 

 Figure 13.1: (a) Wheelchair with Vision System. (b) Close-Up with Speckle Pattern. 
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head movement, extract the displacement 
information from the image, and send an 
appropriate command to direct the wheelchair 
movement. The schematic of the software is shown 
in Fig. 13.2. 

Shown in Fig. 13.3 is a custom designed circuit 
board used to convert the output from the parallel 
port to the interface board on the power wheelchair. 

The cost of the parts/material is about $2750.00. This 
includes the power wheelchair (purchased with 
deep discount at $2,500.00), $150 for electronics, and 
$100 for the webcam. The Mechanical Engineering 
Department provided the lap top computer and its 
accessories. 
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 Figure 13.2: Software Architecture. 

 

 Figure 13.3.  Adaptor Circuit. 
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 INTRODUCTION 
Instead of using machine vision, this project uses 
voice recognition technology for controlling 
wheelchair movements. The voice commands for 
controlling the movement can be recorded and 
programmed, and then can be customized to each 
individual. The hardware system is exactly the same 
as the vision system. The microphone needed for 
recording comes with the webcam. Once a voice 
command has been recognized, an appropriate 
motion command is sent to the parallel port, which 
in turn, controls the direction of wheelchair 
movement through the adaptor circuit shown in Fig. 
13.3. In this project, the voice based wheelchair 
control software is developed using Microsoft Visual 
Basic with Microsoft’s Direct Text to Speech and 
Direct speech recognition technology. 

 SUMMARY OF IMPACT 
This machine vision based system is targeted for 
patients with quadriplegia.  

 TECHNICAL DESCRIPTION 
The speech recognition engine used in this 
investigation is Microsoft’s Direct Text to Speech 
and Direct speech recognition. The Program is 
written in Visual Basic and enables the user to 
basically operate various functions on the computer 
by voice activation. Fig. 13.4 is a schematic diagram 
of the speech recognition control system. The analog 
sound wave propagates through the microphone 
and is digitized by the AD board of the computer 
(sound card). The digitized information is stored in 
the computer and is processed by the visual basic 
program. The voice command is then recognized 
and the analogous directive to that command is 
executed.   

Fig. 13.5 depicts the visual interface of the speech 
recognition program. The software can access 
virtually almost all of the computer functions. 
However, it was noticed that sometimes phrases had 
to be repeated, and the user had to be close to the 
microphone when talking. The accuracy was 
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 Figure 13.4:  Schematic of Voice Recognition System. 
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drastically improved when the vocabulary was 
minimized. Archimedes was tested with a 
vocabulary up to 50 words and phrases, and the 
resulted accuracy was 78%. However, when the 
vocabulary was dropped to 10 words or phrases, the 
accuracy improved significantly to an acceptable 
performance of 90%. Furthermore, the accuracy 
increased to 95%when the selected words were 
phonetically very different. In the targeted 
application of Archimedes which the automation of 
a wheelchair, the words that will need to be 

recognized are “forward”,” backward”, “left”, 
“right”, “stop”, “accelerate” and “decelerate”. The 
number of commands is well in the range of 
acceptable accuracy and they are phonetically 
dissimilar.  

There is no additional cost to this voice based 
system. The same hardware system is used as the 
machine vision system. 

 

 

    

 Figure 13.5: Graphical Interface for Voice Recognition System. 
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 INTRODUCTION 
The Pedalo, shown in Fig. 13.6, is a useful exercise 
vehicle for children with severe disabilities. It is a 
combination of platforms, wheels and supports, 
which are fit together to create a smooth forward 
and backward motion. Therapists use this 
mechanism to train children in proper balancing 
techniques and increase muscle strength. The 
existing Pedalo is a registered product of 
Abilitations. It uses the split-axle principle for its 
operation and can be used by people of any age. 
This Pedalo can convert a walking-like motion into 
forward or backward motion but it is not capable of 
turning. The improved Pedalo will follow this same 
basic principle, but will have additional features of a 
steering mechanism. This Pedalo was designed 
specifically for a child and was customized for his 
size and needs. Safety and speed were taken into 
consideration.  

 SUMMARY OF IMPACT 
A custom-made Pedalo tricycle for the client will 

allow him to move around in the building while 
getting proper training in balance and muscle 
strength. 

 TECHNICAL DESCRIPTION 
The final Pedalo design as shown in Fig. 13.7 
consists of two platforms connected by a set of 
double-center wheels. The outer wheels of the 
original Pedalo were not used for this design. This 
double-wheeled configuration is connected to three 
other wheels through a beam joined from the 
stationary centroid of the inner wheels to the shaft of 
the driven wheels and the front wheel. These wheels 
are set up in a tricycle- type configuration, with two 
wheels at the back and one wheel at the front. A 
gear chain located at the center of the double wheels 
is used to drive the shaft of the two back wheels. The 
front wheel is used for steering. A handlebar type 
steering mechanism is used to steer the front wheel. 
Additionally, the client’s Pedalo will be equipped 
with removable side handlebars and foot guards for 

 

  

Figure 13.6: The Original Pedalo.  Figure 13.7: The Pedalo Tricycle. 
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safety. 

Overall, the design and construction of the Pedalo 
tricycle was a success.  The prototype works in 
accordance with the design specifications. The only 
major problem is that the motion is not entirely 
smooth all the time.  Although corrected with the 
use of a double-chain ring with the rear crank, the 
problem is not completely solved yet.  However, 
other modifications can be made to this design to 
increase its safety and performance.  

One additional modification would be to add an 
anti-tipping device to the Pedalo-tricycle.  This 
would entail adding extra supports and side wheels 
at the left and right side of the mechanism.  This 

would add extra stability and operate similar to 
training wheels on a bicycle.  Another safety feature 
that can be added is side handlebars.  This would 
provide extra support for balance of the user.  Foot 
guards can also be added to the platforms to keep 
the child’s feet in place to avoid slipping.  This 
would prevent the child from falling and would 
guide the placement of the child’s feet while the 
Pedalo-tricycle is in use.  Other modifications to the 
design could include the addition of a seat, an 
adjustable handlebar stem, and electronics to further 
enhance the safety and features of the Pedalo-
tricycle.  

The total cost for constructing the Pedalo tricycle is 
$524.00. 
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 INTRODUCTION 
The purpose of this design project centers on 
modifying the interface to a popular toy called Etch 
–a-Sketch as well as adding to its functionality. The 
ultimate goal is to provide the same enjoyment and 
satisfaction received from using the toy to someone 
who might not have the motor skills or bimanual 
coordination to use it. Additionally, the device could 
be used as a teaching aid to enhance the cognitive 
skills of the users. This could help them increase 
hand-eye coordination, as well as increasing 
confidence. It would accomplish this by abandoning 
the existing interface of two small white knobs, 
instead providing a simpler mechanism such as a 
keypad, joystick, or palm-activated trackball.  

 SUMMARY OF IMPACT 
This project develops a microprocessor-controlled 
platform that allows a bi-manually impaired child to 
play with the classical Etch-A-Sketch. 

 TECHNICAL DESCRIPTION 
As shown in Fig. 13.8, the mechanical design of the 
microprocessor-controlled platform expands the 
Etch-A-Sketch into the shape of a laptop computer. 
The device would encase the toy inside of its screen 
half, and control the knobs via small stepper motors 
mounted on each side. Fine tooth nylon gears, some 
of which would replace the knobs on the front of the 
Etch-A-Sketch, would boost torque. The keyboard 
half of the laptop style design would house a 
keypad or series of directional control buttons as 
well as a trackball mounted inside. The entire 
mechanism would fold up into a flat, easily carried 
shape. In addition, the screen half would pivot 
around its center either automatically or manually. 

One nice feature was the LCD display which could 
act as an operator interface during a game, a 
countdown timer, a screen to read numerical input 
such as desired X and Y coordinates, or radii of 
circles.  

The full electrical schematic is shown in Fig. 13.9.  
Power enters the device with a standard three-prong 
appliance plug similar to the kind commonly found 
on the back of computers. The 110VAC passes 
through a double pole switch and a fuse before it 
heads toward the power supply. Heavy gage, well-
insulated wire is used on all high voltage lines. The 
power connector, power switch, and fuse holder are 
salvaged from an old, broken printer. When the 
switch is turned on, the power supply converts the 
110VAC into a more usable 5VDC with enough 
amperage to drive both motors and plenty to spare 
for power consumption on the circuit board. Once 
the Basic Stamp receives this five-volt supply, it 
comes to life and begins automatically running its 
stored program.  

 

 Figure 13.8: Microprocessor Controlled Etch-A-
Sketch.  
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The total cost for the project is $265.50. Some of the 
components are either donated or salvaged. For 

example, the joystick is salvaged from a junked 
plotter. 
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 Figure 13.9: Electrical Schematic for Basic Stamp Based Controller. 
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 INTRODUCTION 
A low-cost motor assisted wheelchair was designed 
with an optical sensing device to track on a 
predetermined path. This device can be used for 
learning to keep direction under control or just 
safely riding around. The optical sensing device will 
serve initially as an alarm system if the wheelchair 
gets slightly off the track. If the rider keeps riding 
away from the predetermined path, the motor will 
shut off immediately. An emergency switch will be 
placed in the back of the wheelchair, for the 
supervisor to control, in the event an emergency 
happen. By switching to off, the power will be shut 
off to the entire system.  

 SUMMARY OF IMPACT 
This project is a motorized wheelchair with a 
guidance system for use indoor use.  

 TECHNICAL DESCRIPTION 
The prototype wheelchair developed consists of two 
DC 24 volts gear motors with their corresponding 
controllers, a controller interface board, a 
programmable chip (Basic Stamp 2), LCD display, a 
joy stick and three sets of optical sensors as input 
devices. A schematic of the wheelchair system is 
shown in Fig. 13.10. The general layout of the 
wheelchair with optical sensors is shown in Fig. 
13.11. Fig. 13.12-13.14 show the gear motors, their 
controllers, and an interface board that receives the 
signal from the Basic Stamp 2 and sends output to 
motor controllers for forward and backward 
motions.  

The Programmable Interface Chip (PIC) Basic Stamp 
2 is used as the central processing unit. For this 
particular board, the processor can be programmed 
by a personal computer using Parallax BASIC 
(PBASIC) programs. They have fully programmable 
Input and Output (I/O) pins that can be used to 

directly interface to TTL-level devices, such as 
buttons, LEDs, buzzers, and potentiometers.  

Two DieHard Lawn and Garden Tractor batteries 
power the motors and the associated circuitry. A 
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 Figure 1310:  Schematic of Powered Wheelchair with 
Optimal Guidance System. 
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 Figure 13.11: Top View of Wheelchair. 
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Logitech analog joystick is used to control the 
direction of movement for the wheelchair. 

 

 Figure 13.12: Two Gear Motors NPC-74038. 

The total cost of the system is $1522.00. 

 

 

 Figure 13.13: Motor Controller MCIPC-24. 

 

 Figure 13.14: Motor Controller Interface Board DES 
24VMCI2. 
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 INTRODUCTION 
The rowing motion driven (RMD) walker is 
designed for individuals who are incapable of 
walking for long period of times.  The project is 
designed to help children developing their mobility 
skills.  The individual that this device is intended for 
has extremely poor motor skills and has a cognitive 
disability.  However, the individual can walk 
independently but will tend to become fatigued after 
a certain period.  The user can then use the hands for 
the rowing motion as an alternative for moving the 
walker.  The main goal of this device is to help a 
single individual become more independent while 
walking, thus giving the user a greater sense of 
freedom to move as he wishes.    The driving system 
used to accomplish this task is a four-bar linkage 
attached to the side of the walker.  A literature 
search for similar products available today in the 
market revealed that the decision to choose a 
modified walker is limited.  The products available 
are simple walkers used for walking.   The user does 
not have the option to rest if tired. The alternative is 
just regular wheelchairs. 

 SUMMARY OF IMPACT 
This project develops a rowing motion driven 
(RMD) walker/wheelchair combination device.  A 
driving system will assist the individual when he is 
tired and then the user, seated, can use the rowing 
motion to move instead of walking. 

 TECHNICAL DESCRIPTION 
The main feature of the RMD walker is the 
incorporation of a four-bar linkage into a walker that 
allows the conversion of a rowing motion into the 
rotation of the wheels. The walker is a Rifton K502 
Gait Trainer purchased through a catalog. It is then 
modified to include two four-bar linkages and two 

wheels. The main design challenge was to obtain a 
four-bar linkage that can generate the desired 
motion and at the same time can be properly and 
securely mounted on the existing walker.  Many 
design factors have to be considered, such as the 
Grashof condition, since the four-bar has to be a 
crank-rocker, no toggle positions present, and the 
input link rocks the range required to move the 
walker.  We used an Excel spreadsheet to find the 
most suitable link lengths that met the requirements 
of the design equations. A plot of input angle vs. 
output angle was made after the lengths were 
determined to observe if the movement of the links 
The simulation software called Working Model was 
used to simulate the linkage motion (see Fig. 13.16).   

After Working Modeling simulation and 
verification, the link lengths were determined to be 
six-inches, 23-inches, 20.5-inches, and 20-inches.   

The total cost of the walker is $900.00. 

 

 Figure 13.15: R.M.D. Walker. 
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 Figure 13.16: The Four-Bar Linkage in Working Model. 
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 INTRODUCTION 
The aim of the project was to modify an existing 
Roller Racer for a child. The child uses the Roller 
Racer as her only means of moving around 
independently. The Roller Racer also contributes to 
physical therapy goals in strengthening her legs and 
hips. Since she had outgrown her Roller Racer, this 
project was intended to make the existing Roller 
Racer adjustable according to her size.  

 SUMMARY OF IMPACT 
This project modifies an existing roller racer so that 
it is adjustable and can accommodate the varying 
size of a child with a disability as she grows up. 

 TECHNICAL DESCRIPTION 
The original Roller Racer is patented by W.E. 
Hendricks in 1972 and is marketed by the Mason 
Corporation of Tennessee. It is available in 
amusement parks as a ride for very young children. 

A child with a disability uses it to move around in 
the hallway. 

The Roller Racer consists of a triangular platform, a 
handle bar and four wheels arranged in a triangular 
configuration. The two wheels in the back are fixed 
to the base of the triangular platform. The front two 
wheels are very close to each other and are 
connected to the handle bar. By rotating the handle 
bar left and right, the weight of the client is used to 
push the Roller Racer forward in alternating 
directions. It works somewhat like a sit-down or lie-
down skateboard.  

In order to make the Roller Racer adjustable, the 
original handle is removed and replaced with a 
custom-made, adjustable handle bar. Fig. 13.17 
shows the modified Roller Racer in two 
configurations. 

The total cost of the adjustable Roller Racer 
including labor is $379.00. 
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 Figure 13.17:  Adjustable Roller Racer in Original and Extended Configurations. 
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	Debra D. Wright (906) 487-1989
	wright@mtu.edu






	INTERACTIVE AQUARIUM
	Designers: Tonya Brabec, Geoffrey Cutsy, Julie Jefferson, Ja
	Client Coordinator: Diane Selinger, Copper Country Intermedi
	Supervising Professor: Dr. Debra Wright
	Michigan Technological University
	Department of Biomedical Engineering
	1400 Townsend Drive
	Houghton, MI 49931
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	REFERENCES

	MULTI-SENSORY ENVIRONMENT
	Designers: Mellisa Atkinson, Melanie Giasson, Margot Hutchin
	Client Coordinator: Diane Selinger, Copper Country Intermedi
	Supervising Professor: Dr. Edward Lumsdaine
	Michigan Technological University
	Mechanical Engineering Department
	1400 Townsend Drive
	Houghton, MI 49931
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	SUMMARY OF IMPACT
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	REFERENCES

	ONE-ARM DRIVE SYSTEM FOR A WHEELED STANDER
	Designers:  Lauren Bullard, Peter Didyk, Erica Peters, Sarah
	Client Coordinator:  Kathy Penegor PT, Copper Country Interm
	Supervising Professor:  Dr. David Nelson
	Michigan Technological University
	Department Of Biomedical Engineering
	1400 Townsend Drive
	Houghton, MI 49931

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	WHEELCHAIR LOADING AND SECURING MECHANISM FOR MINIVAN
	Designers:  Michael Chipman, Paul Piechowski, Benjamin Pinch
	Client Coordinator:  Jodi Tervo, Copper Country Intermediate
	Advising Professor:  Dr. John E. Beard
	Michigan Technological University
	Department of Mechanical Engineering
	1400 Townsend Drive
	Houghton, MI 49931
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	NORTH CAROLINA STATE UNIVERSITY
	College of Engineering
	College of Agriculture and Life Sciences
	Department of Biological and Agricultural Engineering
	D. S. Weaver Laboratories
	Raleigh, North Carolina 27695-7625
	Principal Investigators:
	Susan M. Blanchard (919) 515-6726
	Michael D. Boyette (919) 525-6763






	TREADMILL TRAINING FOR CHILDREN WITH DEVELOPMENTAL DISABILIT
	Designers:  Brittany Barr, JoAnn Bricker, Phil Renfrow, Tawn
	Client Coordinators:  Charlie Gaddy Center
	Supervising Professor:  Dr. Michael D. Boyette
	Biological and Agricultural Engineering Department
	North Carolina State University
	Raleigh, NC  27695-7625
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	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	ELECTRICAL SWING FOR CHILDREN WITH CEREBRAL PALSY
	Designers:  JoAnn Bricker, Lauren Leaven, Phil Renfrow, Tawn
	Client Coordinator:  Ms. Julie Troxler, The Charlie Gaddy Ce
	Supervising Professor:  Dr. Michael D. Boyette
	Biological and Agricultural Engineering Department
	North Carolina State University
	Raleigh, North Carolina 27695-7625

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	FULLY AUTOMATED POWER WHEEL WITH SEATING HARNESS
	Designers:  Jennifer Carpenter, C.W. Gaskill, Nathan Jean, S
	Client Coordinator:  Julie Troxler, Charlie Gaddy Center
	Supervising Professor:  Dr. Michael D. Boyette
	Electrical Engineering Assistance:  Keith Sorensen
	Biological and Agricultural Engineering Department
	North Carolina State University
	Raleigh, North Carolina 27695-7625

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	SUPER DUPER COZY COUPE
	Designers:  Joseph Lizotte, Brittany Barr, Jonathan Britt an
	Client Coordinator:  Julie Troxler, Charlie Gaddy Center
	Supervising Professor:  Dr. Michael D. Boyette
	Biological and Agricultural Engineering Department
	North Carolina State University
	Raleigh, North Carolina   27695-7625
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	Front Support
	Rear Support
	Retractable Roof
	Cosmetic Tires





	TOUCH-N-GO:  A REMOTE CONTROL DOOR OPENING DEVICE
	Designers:  Colleen Dobson, Laura Nordby, Meg Stokes, and Jo
	Client Coordinators:  Cindy and Kevin Schaefer, Families of 
	Supervising Professor:  Dr. Michael D. Boyette
	Biological and Agricultural Engineering Department
	North Carolina State University
	Raleigh, NC  27695-7625

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	LIGHT SWITCH ADAPTER FOR PATIENTS WITH MUSCULAR ATROPHY
	Designers:  Gregory S. Duncan, Jeremy A. Goodwin, Craig N. M
	Kristen E. White
	Client Coordinators:  Cindy and Kevin Schaffer, Families of 
	Supervising Professor:  Dr. Michael D. Boyette
	Biological and Agricultural Engineering Department
	North Carolina State University
	Raleigh, NC  27695-7625

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	H.A.R.O.L.D.:  HELPFUL ANALOG REMOTE OBJECT LIFTING DEVICE
	Designers:  Genny Evans, Wes Few, Angela Riggins, and Brian 
	Client Coordinators:  Families of Spinal Muscular Atrophy, N
	Supervising Professor:  Dr. Michael D. Boyette
	Biological and Agricultural Engineering Department
	North Carolina State University
	Raleigh, NC 27695-7625

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	SWINGING SEAT FOR CHILD WITH CEREBRAL PALSY
	Designers:  Megan Allison, Stacy Banks, Delia Gonzalez, and 
	Client Coordinators:  Jacquelyne Gordon, North Carolina Coop
	Supervising Professor:  Dr. Michael D. Boyette
	Biological and Agricultural Engineering Department
	North Carolina State University
	Raleigh, NC  27695-7625

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	MANUALLY OPERATED DEER HUNTING TREE STAND FOR INDIVIDUALS WI
	Designers:  Devesh Amatya, Antonio McGuire, Jenna Russell an
	Client Coordinators:  Jacquelyne Gordon, North Carolina Coop
	Supervising Professor:  Dr. Michael D. Boyette
	Biological and Agricultural Engineering Department
	North Carolina State University
	Raleigh, North Carolina 27695-7625
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	NORTH DAKOTA STATE UNIVERSITY
	Department Of Electrical Engineering
	Fargo, North Dakota  58105
	Principal Investigators:
	Jake Glower  (701) 231-8068
	Dan Ewert  (701)-231-8049
	Val Tareski  (701)-231-7615





	CAUSE AND EFFECT DEVICE
	Michael Neumiller, Brian Alexander, Doug Durgin
	Faculty Supervisor:  Joel Jorgenson
	Designed for REM Rehabilitation Associates, Fargo, ND
	Department of Electrical Engineering
	North Dakota State University
	Fargo, North Dakota  58105
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	VOICE CONTROLLED TV REMOTE
	Alicia Schneider, Eric Braun,  Aaron Ramsdell,  Amy Denham
	Faculty Supervisor:  Joel Jorgenson
	Designed for REM Rehabilitation Associates, Fargo, ND
	Department of Electrical Engineering
	North Dakota State University
	Fargo, North Dakota  58105
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	SPEAKER VOLUME DISPLAY
	Charles Peterson, Tristan Simetkosky, Brad Thurow
	Faculty Supervisor:  Floyd Patterson
	Human Communications Associates, Fargo, ND
	Department of Electrical Engineering
	North Dakota State University
	Fargo, North Dakota  58105
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	TECHNICAL DESCRIPTION

	ARCHERY AIMING SYSTEM
	Cassie Polman, Andrew Apris, Kelley Zidon, Kristi Sharpe
	Faculty Supervisor:  Joel Jorgenson
	Department of Electrical Engineering
	North Dakota State University
	Fargo, North Dakota  58105
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	User Controls
	Visual Display
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	Solenoid Trigger
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	RENSSELAER POLYTECHNIC INSTITUTE
	Department of Mechanical, Aerospace and Nuclear Engineering
	110 8th St.
	Troy, NY 12180-3590
	Principle Investigator:
	Mark W. Steiner (518) 276-2613
	steinm2@rpi.edu





	GOLF CART RETROFIT FOR GOLFERS WITH DISABILITIES
	Designers:  Christine Lazzar, Jan Paterno, John Thomas, Jona
	Client Coordinator: William Yaiser, Second Chance Sports, 22
	Supervising Professor:  Dr. Richard Alben
	Department of Mechanical, Aerospace and Nuclear Engineering
	Rensselaer Polytechnic Institute, Troy, NY 12180

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	ADAPTIVE FEEDING DEVICE
	Designers: Eric Kemner, Erik Wengart, Molly Zazenski, Meagan
	Supervising Professor: Dr. Mark W. Steiner
	Department of Mechanical, Aerospace, and Nuclear Engineering
	Rensselaer Polytechnic Institute, Troy, NY 12180
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	STATE UNIVERSITY OF NEW YORK AT BUFFALO
	School of Engineering and Applied Sciences
	Department of Mechanical and Aerospace Engineering
	335 Jarvis Hall
	Buffalo, New York 14260-4400
	Principal Investigator:
	Joseph C. Mollendorf (716) 645-2593 x2319
	molendrf@acsu.buffalo.edu
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	ADAPTIVE VIDEO GAME CONTROLLER
	Student Designer: Peter T. Streit
	Supervising Professor: Dr. Joseph C. Mollendorf
	Mechanical and Aerospace Engineering Department
	State University of New York at Buffalo, Buffalo, NY 14260

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	BI-FOLDING REFRIGERATOR DOOR TO FACILITATE ACCESS
	Student Designers: Ben Kaye, Paul Near, and Kenneth Class
	Supervising Professor: Dr. Joseph C. Mollendorf
	Mechanical and Aerospace Engineering Department
	State University of New York at Buffalo, Buffalo, NY 14260

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	BOTTLE TWISTER ASSISTER: A DEVICE TO ASSIST PERSONS WITH LIM
	Student Designer: Jonathan A. Terrance
	Supervising Professor: Dr. Joseph C. Mollendorf
	Mechanical and Aerospace Engineering Department
	State University of New York at Buffalo, Buffalo, NY 14260

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	DOOR LEVER:  A DEVICE TO FACILITATE EASIER OPENING OF DOORS 
	Designers: Dennis P. Brady and Bryan C. Silverblatt
	Supervising Professor: Dr. Joseph C. Mollendorf
	Mechanical and Aerospace Engineering Department
	State University of New York at Buffalo, Buffalo, NY 14260

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	THE E-Z SEAT LIFTER:  A MECHANICAL DEVICE TO ASSIST IN LIFTI
	Designers: Wendy McKenzie and Mark Newman
	Supervising Professor: Dr. Joseph Mollendorf
	Mechanical and Aerospace Engineering Department
	State University of New York at Buffalo, Buffalo, NY 14260

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	THE GROCERY LIFTER: A DEVICE TO AID THE REMOVAL OF HEAVY OBJ
	Student Designers: Jim Vrana and Steven Spagnolo
	Supervising Professor:  Dr. Joseph C. Mollendorf
	Mechanical and Aerospace Engineering Department
	State University of New York at Buffalo, Buffalo, NY 14260

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	THE MELT MASTER: A DEVICE TO FACILITATE SALTING OF RESIDENTI
	Student Designers: Jean-Michel Thiers and Tuan Nguyen
	Supervising Professor: Dr. Joseph C. Mollendorf
	Mechanical and Aerospace Engineering Department
	State University of New York at Buffalo, Buffalo, NY 14260

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	THE SERVO CONTROLLED ROBOTIC ARM: A DEVICE TO AID IN MOVING 
	Student Designer: Daniel D’Alfonso
	Supervising Professor: Joseph C. Mollendorf
	Technical Advisors: Roger Krupski and William Willerth
	Mechanical and Aerospace Engineering Department
	State University of New York at Buffalo, Buffalo, NY 14260
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	Servo-Motor Controller Description
	Servo Motor Operation
	Safety Features




	SILENT ALARM SYSTEM FOR INDIVIDUALS WITH HEARING IMPAIRMENT
	Student Designer: Scott Seyfried
	Supervising Professor: Dr. Joseph C. Mollendorf
	Mechanical and Aerospace Engineering Department
	State University of New York at Buffalo, Buffalo, NY 14260

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	THE SOCKMATE: AN ASSISTIVE DEVICE THAT HELPS PEOPLE PUT ON T
	Student Designer: Patrick J. Mann
	Supervising Professor: Dr. Joseph C. Mollendorf
	Mechanical and Aerospace Engineering Department
	State University of New York at Buffalo, Buffalo, NY 14260

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	TAS-5000: THE TRUSTABLE ADJUSTABLE SINK
	Student Designers: Andrew Rybarczyk, Jonah Wojtanik
	Supervising Professor: Dr. Joseph C. Mollendorf
	Mechanical and Aerospace Engineering Department
	State University of New York at Buffalo, Buffalo, NY 14260

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	TABLE PRO: A PORTABLE WORKING SURFACE FOR PEOPLE WHO USE WHE
	Student Designer: Timothy F Barbour
	Supervising Professor: Dr. Joseph Mollendorf
	Mechanical and Aerospace Engineering Department
	State University of New York at Buffalo, Buffalo, NY 14260

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	WHEELCHAIR WHIRLIGIG:  A DEVICE TO HELP PEOPLE IN WHEELCHAIR
	Student Designers:  Di Song, Brian J. Wells, and Daniel R. K
	Supervising Professor:  Dr. Joseph C. Mollendorf
	Mechanical and Aerospace Engineering Department
	State University of New York at Buffalo, Buffalo, NY 14260

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	A COLLAPSIBLE CRUTCH TO FACILITATE INCREASED CRUTCH PORTABIL
	Student Designer: Jason M. Giangrieco
	Supervising Professor: Dr. Joseph C. Mollendorf
	Mechanical and Aerospace Engineering Department
	State University of New York at Buffalo, Buffalo, NY 14260

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	SEAT BELT HANDLE TO FACILITATE DONNING AND DOFFING OF AUTOMO
	Student Designer: Erik Depczynski
	Supervising Professor: Dr. Joseph C. Mollendorf
	Mechanical and Aerospace Engineering Department
	State University of New York at Buffalo, Buffalo, NY 14260
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	STATE UNIVERSITY OF NEW YORK AT STONY BROOK
	School of Engineering and Applied Sciences
	Department of Mechanical Engineering113 Light Engineering Bu
	Stony Brook, New York 11794-2300
	Principal Investigators:
	Qiaode Jeffrey Ge (631) 632-8315
	Ge@design.eng.sunysb.edu
	Fu-Pen Chiang (631) 632-8311
	Fu-Pen.Chiang@sunysb.edu






	CONTROLLING A POWER WHEELCHAIR WITH MACHINE VISION
	 Students: John D. Antonakakis, Avren U. Azeloglu, and Theop
	Client Coordinator: Thomas Rosati, Forest Brook Learning Cen
	Supervising Professor: Fu-Pen Chiang
	Department of Mechanical Engineering
	State University of New York at Stony Brook
	Stony Brook, NY 11794-2300
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	TECHNICAL DESCRIPTION

	CONTROLLING A POWER WHEELCHAIR WITH VOICE RECOGNITION TECHNO
	Students: John D. Antonakakis, Avren U. Azeloglu, and Theoph
	Client Coordinator: Thomas Rosati, Forest Brook Learning Cen
	Supervising Professor: Fu-Pen Chiang
	Department of Mechanical Engineering
	State University of New York at Stony Brook
	Stony Brook, NY 11794-2300

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	PEDALO TRICYCLE
	Students: Allision Fusswinkel and Anne Rose Gan
	Client Coordinator: Thomas Rosati, Forest Brook Learning Cen
	Supervising Professor: Jeff Ge
	Department of Mechanical Engineering
	State University of New York at Stony Brook
	Stony Brook, NY 11794-2300

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	THE ESCHER SKETCHER: A MICROPROCESSOR CONTROLLED ETCH-A-SKET
	Student: James Cetrangelo
	Client Coordinator: Thomas Rosati, Forest Brook Learning Cen
	Supervising Professor: John Kincaid
	Department of Mechanical Engineering
	State University of New York at Stony Brook
	Stony Brook, NY 11794-2300

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	A MOTORIZED WHEELCHAIR WITH AN OPTICAL GUIDANCE SENSOR SYSTE
	Students: Marcos Navia, Kwok Wing, Wong, Chu Kei, Chow
	Client Coordinator: Thomas Rosati, Forest Brook Learning Cen
	Supervising Professor: Fu-Pen Chiang and John Murray
	Department of Mechanical Engineering
	State University of New York at Stony Brook
	Stony Brook, NY 11794-2300
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	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	R. M. D. WALKER
	Students: Marcos Jan Wei Chang, Kim Ng, Paul Redwood
	Client Coordinator: Thomas Rosati, Forest Brook Learning Cen
	Supervising Professor: Jeff Ge
	Department of Mechanical Engineering
	State University of New York at Stony Brook
	Stony Brook, NY 11794-2300

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	ADJUSTABLE ROLLER RACER
	Students: Keith Balvin and Felix Kumi
	Client Coordinator: Thomas Rosati, Forest Brook Learning Cen
	Supervising Professor: Robert Kukta
	Department of Mechanical Engineering
	State University of New York at Stony Brook
	Stony Brook, NY 11794-2300
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	TECHNICAL DESCRIPTION


	UNIVERSITY OF ALABAMA AT BIRMINGHAM
	Department of Biomedical Engineering
	1075 13th St. S.
	Birmingham, Alabama, 35294-4461
	Principal Investigator
	Alan W. Eberhardt, PhD (205) 934-8464
	aeberhar@eng.uab.edu





	OVER-THE-BED COMPUTER STAND
	Designers: Hilary Hornbuckle, Nat Lavoy and Tony Seale
	Client Coordinators: Laura Vogtle, Dept. of Occupational The
	Supervising Professors: Alan Eberhardt, PhD, B.J. Stephens, 
	Department of Biomedical Engineering
	1Department of Mechanical Engineering
	University of Alabama at Birmingham
	Birmingham, AL 35294-4461

	INTRODUCTION
	SUMMARY OF IMPACT
	Most of the patients for whom this device was designed have 

	TECHNICAL DESCRIPTION

	CHILD BATH LIFT
	Designers: Kristen Bridges, Cahalan Mackin, and Marty Sims
	Client Coordinators: Marlese Delgado, UCP Hand-in-Hand
	Supervising Professors: Alan Eberhardt, PhD, Raymond Thompso
	Department of Biomedical Engineering
	1Department of Materials Science and Engineering
	University of Alabama at Birmingham
	Birmingham, AL 35294-4461

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	COFFEE BREWING SYSTEM FOR CLIENT WITH CEREBRAL PALSY
	Designers: Bradley Bingert, Nadia Wright, and Kip Carlisle
	Client Coordinators: Laura Vogtle, UAB Occupational Therapy
	Supervising Professors: Alan Eberhardt, PhD, Raymond Thompso
	Department of Biomedical Engineering
	1Department of Materials Science and Engineering
	University of Alabama at Birmingham
	Birmingham, AL 35294-4461
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	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION


	UNIVERSITY OF CONNECTICUT
	Department of Electrical and Computer Engineering
	260 Glenbrook Road U-157
	Storrs, Connecticut 06269-2157
	Principal Investigators:
	John Enderle  (860) 486-5521
	jenderle@bme.uconn.edu
	Brooke Hallowell  (740) 593-1356
	hallowel@ohiou.edu






	UPDATED ASSISTED MUSICAL LEARNING DEVICE
	Designers: Luz Perez, Geriel Ettienne-Modeste
	Client Coordinator: Jennifer Canavan
	Supervising Professor: Dr. John D.Enderle
	Biomedical Engineering
	University of Connecticut
	260 Glenbrook Road, Storrs, CT  06269-2157

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	VOICE REGOGNITION MODULE FOR VOICE ACITIVATED ELECTRONIC GRI
	Designers:  Peter Flosdorf, Jay Maciorowski
	Client Coordinator: Dr. Brooke Hallowell
	Supervising Professor: Dr. John D. Enderle
	Biomedical Engineering
	University of Connecticut
	260 Glenbrook Road, Storrs, CT  06269-2157

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	VOICE ACTIVATED ELECTRONIC GRIPPING DEVICE
	Designers:  April Dixon, Jay Maciorowski
	Supervising Professor:  John Enderle
	Biomedical Engineering
	University of Connecticut
	260 Glenbrook Road, Storrs, CT  06269-2157

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	HEAD CONTROLLED WHEELCHAIR
	Designer:  Jay Maciorowski
	Supervising Professor:  John Enderle
	Biomedical Engineering
	University of Connecticut
	260 Glenbrook Road, Storrs, CT  06269-2157

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	MULTI REMOTE  COFFEE MAKER
	Designer: Keith M. Fludd
	Client Coordinator: Dr. John Enderle
	Supervising Professor: Dr. John Enderle
	Biomedical Engineering
	University of Connecticut
	U-157, 260 Glenbrook Road  Storrs, CT 06269-2157

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	MULTI REMOTE AUTOMATED BLINDS
	Design: Keith M. Fludd
	Client Coordinator: Dr. John Enderle
	Supervising Professor: Dr. John Enderle
	Biomedical Engineering
	University of Connecticut
	U-157, 260 Glenbrook Road  Storrs, CT 06269-2157

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	ELECTRIC GROCERY TRANSPORTER
	Design: William Pruehsner , Alex Kattamis
	Client Coordinator: Dr. John Enderle
	Supervising Professor: Dr. John Enderle
	Biomedical Engineering
	University of Connecticut
	U-157, 260 Glenbrook Road  Storrs, CT 06269-2157
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	TECHNICAL DESCRIPTION


	UNIVERSITY OF MASSACHUSETTS AT AMHERST
	College of Engineering
	Department of Mechanical and Industrial Engineering
	Engineering Lab
	Amherst, MA 01003-3662
	Principle Investigators:
	Robert X. Gao (413) 545-0868
	gao@ecs.umass.edu
	John E. Ritter (413) 545-0632
	ritter@ecs.umass.edu
	Donald Fisher (413) 545-1657
	fisher@ecs.umass.edu
	Sundar Krishnamurty (413) 545-0297
	skrishna@ecs.umass.edu
	Janis Terpenny (413) 545-0707
	terpenny@ecs.umass.edu






	SINGLE HAND BRAKING FOR MOUNTAIN BIKES
	Designers: M. Mitchell, A. Suryavanshi
	Supervising Professor: John E. Ritter, PhD
	Department of Mechanical & Industrial Engineering
	University of Massachusetts
	Amherst, MA 01003-3662, USA

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	SIGNAL PROCESSING IN A CANE FOR THE BLIND
	Designer: Matthew Atwood
	Supervising Professor: Dr. Robert X. Gao
	Department of Mechanical and Industrial Engineering
	University of Massachusetts
	Amherst, MA 01003-3662, USA

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	THE TROUSER ASSISTANT
	Designers: C. P. Canty, A. C. Dossantos, and J. S. Petrie
	Supervising Professor: John E. Ritter, Ph.D.
	Department of Mechanical and Industrial Engineering
	University of Massachusetts
	Amherst, MA 01003-3662, USA

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	THE AUTO BRAKE FOR A BABY CARRIAGE
	Designers: A. F. Blodgett, D.S. Horton, and J.M. LaFlamme
	Supervising Professor: John E. Ritter, Ph.D.
	Department of Mechanical and Industrial Engineering
	University of Massachusetts
	Amherst, Ma 01003-3662

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	PRESSURIZED SLEEPING BAG (PSB)
	Designers: Rajesh Luharuka
	Client Coordinator: Community Resources for People with Auti
	Supervising Professor(s): Robert Gao, Ph.D. & Sundar Krishna
	Department of Mechanical and Industrial Engineering
	University of Massachusetts
	Amherst, MA 01003-3662

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	TABLE TOP ACTIVITY CENTER
	Designers: J. Messinger and N. E. Valcrcel
	Supervising Professor: John E. Ritter, Ph.D
	Department of Mechanical and Industrial Engineering
	University of Massachusetts
	Amherst, MA 01003-3662

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	WHEELCHAIR LIGHTING SYSTEM
	Designers: Heather Bohacs, Patrick Cashman and Michael Chopc
	Supervising Professor: John E. Ritter, Ph.D.
	Department of Mechanical and Industrial Engineering
	University of Massachusetts
	Amherst, MA 01003-3662

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	ASSISTIVE WALKER
	Designers: Jeremy Paskind, Richard Kowalski, Michael Doe
	Supervising Professor: John E. Ritter, Ph. D.
	Department of Mechanical and Industrial Engineering
	University of Massachusetts
	Amherst, MA 01003

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	THE BAR ON THE T
	Designers: Tricia Deleporte, Matthew Fuccillo, and Sarah Sti
	Supervising Professor: Dr. John Ritter
	College of Engineering
	University of Massachusetts
	Amherst, MA 01003

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	THE FISHER ASSISTER
	Designers: J. Foulis, R. Gallagher, B. Ewing
	Supervising Professor: John E. Ritter, Ph.D.
	Department of Mechanical and Industrial Engineering
	University of Massachusetts
	Amherst, MA 0.003-3662

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	SANDY WHEELS CONVERSION SYSTEM
	Designers: M .S. Ingalls, J. Labrie, and J. Piccirillo
	Supervising Professor: John E. Ritter, Ph. D.
	Department of Mechanical and Industrial Engineering
	University of Massachusetts
	Amherst, MA 01003-3662

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	HELPING HAND CAR DOOR CLOSING ASSISTANT
	Designers: Matthew Atwood, Christopher Beebe, Fyodor Grechka
	Supervising Professor: John E. Ritter, Ph.D.
	Department of Mechanical and Industrial Engineering
	University of Massachusetts
	Amherst, MA 01003-3662

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	GAS-SPRING ASSISTIVE CANE
	Designers: W.Abad, J.Lapointe, and S.Nualpring
	Supervising Professor: John E. Ritter, Ph.D.
	Department of Mechanical and Industrial Engineering
	University of Massachusetts
	Amherst, MA 01003-3662

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	ONE-HANDED MOUNTAIN BICYCLE BRAKE
	Designers: A. Bail, D. Quimby, and C. Taylor
	Supervising Professor: John E. Ritter, Ph.D.
	Department of Mechanical and Industrial Engineering
	University of Massachusetts
	Amherst, MA 01003-3662

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	HANDY GARDENING TOOL FOR DISABLED GARDENERS
	Designer: Sheng Chou, Manza Masamuna, and Patrick Cushna
	Supervising Professor: John E. Ritter
	Department of Mechanical and Industrial Engineering
	University of Massachusetts
	Amherst, Massachusetts 01003

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	DESIGN OF A ONE-HAND KAYAK PADDLE
	Designers: R. Robert, A Duquette, C. Mitchell
	Supervising Professor: John E. Ritter, Ph.D.
	Department of Mechanical and Industrial Engineering
	University of Massachusetts
	Amherst, MA 01003-3662

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	THE ONE HAND WASHER
	Designers: R. Lehtinen, G. Patel, M. Burgess
	Supervising Professor: John E. Ritter, Ph.D.
	Department of Mechanical and Industrial Engineering
	University of Massachusetts
	Amherst, MA 01003

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	LIGHTWEIGHT KNEE BRACE
	Designers: P. Veiga, M. Mudawar, and B. Cerone
	Supervising Professor: John E. Ritter, Ph.D.
	Department of Mechanical and Industrial Engineering
	University of Massachusetts
	Amherst, MA 01003-3662
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	UNIVERSAL WHEELCHAIR SPLASHGUARD
	Designers: Kevin Beaulieu, Tony Cheung, and Mike Ross
	Supervising Professor: John E. Ritter, Ph.D.
	Department of Mechanical Engineering
	University of Massachusetts
	Amherst, Ma 01003-3662
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	PORTABLE INTELLIGENT DEEP PRESSURE VEST FOR AUTISTIC CHILDRE
	Designer: Jeremy K. Paskind
	Supervising Professor: Sundar Krishnamurty, Ph.D.
	Department of Mechanical and Industrial Engineering
	University of Massachusetts
	Amherst, MA 01003
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	UNIVERSITY OF MASSACHUSETTS AT LOWELL
	Department of Electrical and Computer Engineering
	University of Massachusetts Lowell,
	Lowell, MA 01854
	Principal Investigator:
	Dr. Donn Clark  (978) 934-3341
	clarkd@woods.uml.edu





	VOICE-ACTIVATED TEXT READER
	Designer:  Max Kupchik
	Supervising Professor:  Dr. Donn Clark
	Department of Electrical and Computer Engineering
	University of Massachusetts Lowell,
	Lowell, MA 01854
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	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	ELECTRONIC TRAVEL AID: A PROXIMITY DETECTOR FOR THE VISUALLY
	Designer:  Matthew J. Palanza
	Client Coordinator:  Robert Steele, Perkins School for the B
	Supervising Professor:  Dr. Donn Clark
	Department of Electrical and Computer Engineering
	University of Massachusetts Lowell
	1 University Ave.
	Lowell, Ma. 01854
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	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	VOICE ACTIVATED TELEVISION REMOTE CONTROL
	Aaron Cianelli
	Assistive Technology Program
	Electrical and Computer Engineering Department
	University of Massachusetts Lowell
	Lowell Massachusetts 01854
	U.S.A.
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	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	SENSORY SYSTEM FOR THE BLIND
	Designer: Richard Castle
	Client Coordinator: Paula, Lowell Association for the Blind,
	Supervising Professor:  Prof. Donn A. Clark
	Electrical Engineering Department
	University of Massachusetts at Lowell,
	Lowell, MA 01854

	INTRODUCTION:
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	VOICE ACTIVATED CALCULATOR FOR THE COMPUTER
	Designer: Katherine T. Gerrish
	Client Coordinator: Nicole Buddenhagen- CASE Collaborative- 
	Supervising Professor: Prof. Donn Clark
	Department of Electrical and Computer Engineering
	University of Massachusetts- Lowell
	Lowell, MA 01854

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	VOICE ACTIVATED REMOTE CONTROL
	Designer:  Yiu Wong
	Client Coordinator:  Alan Rux, Technical Coordinator at UMAS
	Supervising Professor:  Prof. Donn Clark
	Electrical Engineering Department
	University of Massachusetts Lowell
	Lowell, MA 01854

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	VOICE ACTIVATION ENVIRONMENTAL CONTROL SYSTEM
	Designers:  Brian Hall and James Molloy
	Supervising Professor:  Professor Donn A. Clark
	Electrical and Computer Engineering Department
	University of Massachusetts at Lowell,
	Lowell, MA 01854

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	VOICE ACTIVATED TAPE DECK CONTROLLER
	Designer: Richard L Roberts
	Client Coordinator: Patricia Kirk, Talking Library, Perkins 
	Supervising Professor: Donn Clark
	Director of Assistive Technology
	Electrical and Computer Engineering Department
	Univ. of Massachusetts Lowell
	Lowell, MA 01810
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	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION


	UNIVERSITY OF WISCONSIN-MILWAUKEE
	College of Health Sciences
	Department of Occupational Therapy
	212 Hartford Avenue
	Milwaukee, Wisconsin 53211
	College of Engineering and Applied Sciences
	3200 North Cramer
	Milwaukee, Wisconsin 53211
	Principal Investigator:
	Bertram, N. Ezenwa (414) 229-3184
	bezenwa@uwm.edu






	ADAPTIVE CONTROL OF CHILD’S SEAT HEIGHT
	Designers: Daniel McGowan, and Travis Schisel, Department of
	Crystal Bocher, Department of Occupational Therapy
	Supervising Professor: Dr. Bertram N. Ezenwa
	University of Wisconsin-Milwaukee, Milwaukee Wisconsin, 5321

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	WEIGHT-ASSIST WALKER FOR A CHILD WITH BILATERAL UPPER AND LO
	Designers: Travis Schisel and Daniel McGowan, Department of 
	Crystal Bocher, Department of Occupational Therapy
	Supervising Professor: Dr. Bertram N. Ezenwa
	University of Wisconsin-Milwaukee, Milwaukee Wisconsin, 5321

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION


	UNIVERSITY OF NORTH CAROLINA AT CHAPEL HILL
	Department of Biomedical Engineering
	152 MacNider, CB #7455
	Chapel Hill, NC 27599
	Principal Investigator:
	Richard Goldberg (919) 966-5768




	SOUND WALL FOR MUSCLE STRENGTHENING AND SENSORY STIMULATION
	Designers:  Xin He & Zhiyu Zhu
	Client Coordinator:  Nancy Curtis, Physical Therapist, North
	Supervising Professor:  Dr. Richard L. Goldberg
	Department of Biomedical Engineering
	University of North Carolina at Chapel Hill,
	Chapel Hill, NC 27599-7575
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	Five function blocks


	TOY RETRIEVER FOR GRASPING OBJECTS FROM A WHEELCHAIR
	Designers:  Punita Christopher, Venkat Ramshesh & Vinay Tann
	Client Coordinator: Lilee Bonzani, Occupational Therapist, D
	Supervising Professor:  Dr. Richard L. Goldberg
	Department of Biomedical Engineering
	University of North Carolina at Chapel Hill,
	Chapel Hill, NC 27599-7575

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	PERSONAL ATTENDANT CALL
	Designers:  Swaroop S. Singh, Vinay Tannan
	Client Coordinator:  Kevin Caves, Duke University Medical Ce
	Supervising Professor:  Dr. Richard L. Goldberg
	Department of Biomedical Engineering
	University of North Carolina at Chapel Hill,
	Chapel Hill, NC 27599-7575
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	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION


	UNIVERSITY OF TOLEDO
	College of Engineering
	Department of Mechanical, Industrial and Manufacturing Engin
	Toledo, Ohio 43606-3390
	Medical College of Ohio
	Department of Physical Medicine and Rehabilitation
	Toledo, Ohio 43614
	Principal Investigators:
	Mohamed Samir Hefzy, Ph.D., PE.  (419)-530-8234
	mhefzy@eng.utoledo.edu
	Nagi Naganathan, Ph.D.  (419)-530-8000
	Nagi.Naganathan@utoledo.edu
	Gregory Nemunaitis, M.D. (419)-383-3527
	gnemunaiti@mco.edu






	BACKWARD MOTION CLASS 2L MANUAL RACING WHEELCHAIR
	Designers:
	Group 1: (frame and seating) Joshua Jurgen, Tamara Vanhoose,
	Group 2: (steering) Sam Studer, Anthony Kledzik, Patrick Mah
	Client Coordinator:  Dr. Gregory Nemunaitis, Department of R
	Medical College of Ohio
	Supervising Professor:  Dr. Mohamed Samir Hefzy
	Biomechanics and Assistive Technology Laboratory,
	Department of  Mechanical, Industrial & Manufacturing Engine
	The University of Toledo, Toledo, Ohio 43606

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION
	Methods and procedures for seating
	Posterior facing seat
	Upper body restraint system
	Light weight aluminum frame
	Biomechanical Model of the Client
	Stability and Weight Distribution:
	Seat design and material selection
	Steering Mechanism:







	ADAPTATION OF A WHEELCHAIR FOR HUNTING
	Designers :Jerome Dorlack, Robert Andrews, Todd Bradford Pau
	Mechanical Engineering Students
	Client Coordinator: Dr. Gregory Nemunaitis
	Rehabilitative Medicine, Medical College of Ohio and St. Vin
	Supervising Professor:  Dr. Mohamed Samir Hefzy
	Biomechanics and Assistive Technology Laboratory
	Department of Mechanical, Industrial, and Manufacturing Engi
	The University of Toledo, Toledo, OH 43606

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	AUTOMATIC FISHING ROD AND REEL
	Designers:  Thomas Badman, Nick Rowland, Timothy Ravas, Mich
	Mechanical Engineering Students
	Client Coordinator:  Dr. Gregory Nemunaitis
	Rehabilitative Medicine, Medical College of Ohio and St. Vin
	Supervising Professor:  Dr. Mohamed Samir Hefzy
	Biomechanics and Assistive Technology Laboratory,
	Department of Mechanical, Industrial, Manufacturing Engineer
	The University of Toledo,  Toledo, OH 43606

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	BEACH WHEELCHAIR
	Designers:  Mark Swallen, Todd France, Robert Hiss, Matthew 
	Mechanical Engineering Students
	Client Coordinator:  Dr. Gregory Nemunaitis
	Rehabilitative Medicine, Medical College of Ohio and St. Vin
	Supervising Professor:  Dr. Mohamed Samir Hefzy
	Biomechanics and Assistive Technology Laboratory
	Department of Mechanical, Industrial, Manufacturing Engineer
	The University of Toledo, Toledo, OH 43606

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	AUTOMATIC WATER HYDRATION SYSTEM FOR MUSHROOM FARMING
	Designers:  Travis Buddlemeyer, Jeff Kremer, Robert Danyluk,
	Client Coordinator:  Dr. Gregory Nemunaitis
	Rehabilitative Medicine, Medical College of Ohio and St. Vin
	Supervising Professor:  Dr. Mohamed Samir Hefzy
	Department of Mechanical, Industrial, and Manufacturing Engi
	The University of Toledo, Toledo, OH 43606

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	DESIGN AND CONSTRUCTION OF A MANUAL RACING WHEELCHAIR
	Designers:  Jonathan Blevins, Brian Schimmoeller, Kent Sxhla
	Mechanical Engineering Students
	Client Coordinator:  Dr. Gregory Nemunaitis
	Rehabilitative Medicine, Medical College of Ohio and St. Vin
	Supervising Professor: Dr. Mohamed Samir Hefzy
	Biomechanics and Assistive Technology Laboratory
	Department of Mechanical, Industrial, Manufacturing Engineer
	The University of Toledo, Toledo, OH 43606

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	MOBILE COMPUTER TOWER ELEVATING UNIT
	Designers:  Troy Dunbar, Jasper Crispen, Mike Meadows, Mecha
	Client Coordinator:  Dr. Gregory Nemunaitis
	Rehabilitative Medicine, Medical College of Ohio and St. Vin
	Supervising Professor:  Dr. Mohamed Samir Hefzy
	Biomechanics and Assistive Technology Laboratory
	Department of Mechanical, Industrial, and Manufacturing Engi
	The University of Toledo, Toledo, OH 43606

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	WHEELCHAIR GARAGE ACCESS SYSTEM
	Designers:  Stephen Gallat, Christian DelBoccio, Jeremy Bech
	Mechanical Engineering Students
	Client Coordinator:  Dr. Gregory Nemunaitis
	Rehabilitative Medicine, Medical College of Ohio and St. Vin
	Supervising Professor:  Dr.  Mohamed Samir Hefzy
	Biomechanics and Assistive Technology Laboratory
	Department of Mechanical, Industrial, Manufacturing Engineer
	The University of Toledo, Toledo, OH 43606

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	WHEELCHAIR WHEEL WASH SYSTEM
	Designers:  Jared Bright, Jay Lake, Jeff Raymond, Gregory Se
	Mechanical Engineering Students
	Client Coordinator: Dr. Gregory Nemunaitis
	Rehabilitative Medicine, Medical College of Ohio and St. Vin
	Supervising Professor: Dr. Mohamed Samir Hefzy
	Biomechanics and Assistive Technology Laboratory,
	Department of Mechanical, Industrial, and Manufacturing Engi
	The University of Toledo, Toledo, OH 43606

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION


	WRIGHT STATE UNIVERSITY
	College of Engineering and Computer Science
	Department of Biomedical and Human Factors Engineering
	207 Russ Center
	3640 Colonel Glen Highway
	Dayton, Ohio 45435-0001
	Principal Investigators:
	Chandler A. Phillips (937) 775-5044
	chandler.phillips@wright.edu
	David B. Reynolds (937) 775-5044






	MULTISENSORY ENVIRONMENT
	Designers: Prachi Asher, Brandy Hill and Beth Wirick
	Client Coordinator: Asha Asher, Sycamore School District
	Supervising Professor: Dr. Thomas Hangartner
	Biomedical, Industrial and Human Factors Engineering Departm
	Wright State University
	Dayton, OH 45435-0001

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	MOVABLE VIBRATING CHAIR
	Designers: Jacob Abraham, Teena Manimalethu and David Walker
	Client Coordinator: Marlys Loyer, United Rehabilitation Serv
	Supervising Professor: Dr. Chandler Phillips
	Biomedical, Industrial and Human Factors Engineering Departm
	Wright State University
	Dayton, OH 45435-0001

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	COIN RECOGNIZER
	Designers: Matthew Beach, Brian Kandell and Matthew Roberts
	Client Coordinator: Ms. Marcia Thomas, Green County Educatio
	Supervising Professors: Dr. Blair Rowley
	Biomedical, Industrial and Human Factors Engineering Departm
	Wright State University
	Dayton, OH 45435-0001

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	VOICE ACTIVATED VOICE REPEATING TELEPHONE SYSTEM
	Designers: Richard McKinley and Jenna Warman
	Client Coordinator: Ms. Elaine Fouts, Gorman Elementary Scho
	Supervising Professor: Dr. Chandler Phillips
	Biomedical, Industrial and Human Factors Engineering Departm
	Wright State University
	Dayton, OH 45435-0001

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	TRANSDUCER FOR MEASURING NORMAL AND SHEAR STRESS
	Designers: Adam Fournier and Andrew Lewis
	Client Coordinator: Ms Alena Hagendorn, Ohio Transportation 
	Supervising Professors: Dr. Ping He and Dr. David Reynolds
	Biomedical, Industrial and Human Factors Engineering Departm
	Wright State University
	Dayton, OH 45435-0001

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	THE SWITCH OPERATED SENSORY TABLE
	Designers: Todd Burman, Nicole Jackson and Jeff Martin
	Client Coordinator: Ms. Tracy Gomez, United Rehabilitation S
	Supervising Professors: Dr. Ping He
	Biomedical, Industrial and Human Factors Engineering Departm
	Wright State University
	Dayton, OH 45435-0001

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION

	MANIKIN CERVICAL INTERFACE PLATE FOR TWISTING SIMULATION
	Designers: Christy Harm, Erica Johnson and Ryan Justice
	Client Coordinator: Chris Perry, Wright Patterson Air Force 
	Supervising Professor: Dr. Ping He
	Biomedical, Industrial and Human Factors Engineering Departm
	Wright State University
	Dayton, OH 45435-0001

	INTRODUCTION
	SUMMARY OF IMPACT
	TECHNICAL DESCRIPTION
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