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• A student design team from the MAE Department has designed and

developed a product to assist a four-year-old Rural Infant Stimulation

Environment (RISE) School student who possesses a physical

disability gain independent mobility.

• The RISE Assistance Device (RAD) has an electric powered

differential drive that will be operated via the RISE student’s feet.

• The RAD incorporates the RISE student’s favored Tumble Form®

seat.

The student design team ensured a methodical approach to the design

and development of a quality product by learning to apply important

concepts that are practiced in industry.

The RAD will facilitate an increase in the RISE student’s educational

and social involvement with his teachers and typical peers and can be

shared with many RISE students possessing similar capabilities.

The student design team utilized the National Aeronautics and Space

Administration Systems Engineering Handbook to guide the following

processes:
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Concept of Operations

• Product Development Schedule

• Customer Questionnaire

• Market Surveys

• Patent Searches

• Benchmarking

• Product Requirements Document

• Concept of Operations

• Product Breakdown Structure

• Evaluation Matrices

• Technical Analyses

• Risk Assessment with 

Mitigation

• Manufacturing Process

• Hardware/Software Test Plans

• Cost Analysis

• Verification Testing

• Operations Manual

• Design Reviews

Completed RAD Assembly

Product Breakdown Structure

CAD Rendering of RAD Design Using Keyshot™ Software
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Engineering Design – Product Realization

Instructor: Christina L. Carmen, Ph.D.

Fall 2016/Spring 2017

1) Set Caster Brakes
2) Unlock and

Move Guard

3) Load RISE Student

5) Release Caster Brakes

6) Lift Switch Cover

7) Set Direction Limiter Switch

8) Turn RAD On and Set Speed

with Knob

9) Close Switch Cover

10) RISE Student 

Uses RAD By 

Operating the Foot 

Pedals

11) Open Switch Cover

12) Turn RAD Off By 

Rotating Knob

13) Close Switch Cover

14) Set Caster Brakes

15) Unlock and Move Guard

16) Unload RISE Student

17) Close and Lock Guard

18) Release Caster Brakes

19) Move RAD to 

Storage Location

21) Plug RAD into 

Charger for Charging

20) Remove Charging 

Port Cover

4) Close and Lock Guard

❖ If Needed, Teacher 

Remotely Shuts Off 

RAD to Assist RISE 

Student

RISE Assistance Device

Chassis

Frame

Aluminum 
Tubing

Safety Rails

Drive Train 
Mounts

Adapters

Body

Fenders

Platform

Electronics 
Housing

Drive Train

Motors Gearboxes Wheels

Standard

Braking Caster

Axle

Electronics

Power Supply

Battery

Charger

Charge Port

Voltmeter

Wiring Switches

Pulse Width 
Modulation 
Controller

Direction Switch

Pedal Switches

Remote 
Emergency Stop

Tumble Form® 
Seat

Level 2Level 1

Level 3 Level 4

Legend

External


