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Introduction

Problem Statement
The current generation of assistive walking devices is
limited in their traversable terrain and functionality.
* Indoor operation only
* Only perform basic functions
* Scooters / electric wheelchairs unnecessary or
expensive

Proposed Solution

Develop a walking assistive device designed to actively

assist the user in both indoor and outdoor maneuverability.

* Further empower the disabled and elderly
community

* Offer wide-range of assistive functions

* Maintain ease of use and intuitiveness integral to
current generation walkers
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Specifications

Frame
* Resemble current generation walker in aesthetics and
standards

* 1inch diameter aluminum piping

* Supports up to 300 pounds

* Adjustable heights between 32 and 39 inches

* Adjustable handle width between 11 and 24 inches

Propulsion
*  Minimum 11 inch diameter wheels or tracks

* Travel over all indoor surfaces, grass, gravel, sand...

* Travel up or down slopes up to 10 °
* Move transversely 45° from the center axis
* Maximum operating speed of 5 mph

Control & Function

* Intuitive user input

* Force-based drive control
* Fall Prevention
* Sit-Down/Stand-Up Assistance
* Object Detection/Avoidance
* Localization & Navigation

Criteria

Versatility
Robustness

User-friendli

ness

Indoor operation

Outdoor operation

Cost

Weight
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Concepts

Concept 1:

1. 6 wheels
a) 2 driving, 4 passive
b) Air-filled
¢) 30cm driving

2. 3 motors

SRS

a) 2 driving, 1 steering
b) Semi-omni-
directional
Passive suspension
Force-plate driven
Passive dimension
adjustment
Small payload capacity
Fall detection/Stand-up
Assistance
Object avoidance
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Concepts

Concept 1:

Versatility— 3
Robustness — 4
User-friendliness — 3
Cost-2

Indoor Operation -3

Outdoor Operation -4

Weight - 2
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Concepts

Concept 2:

1.

B

5

4 wheels
a) 2 driving, 2 passive
b) Honeycomb
¢) 30cm driving
4 motors
a) 2 driving, 2 steering
b) Omni-directional
Passive suspension
Spring-based driven
Passive dimension
adjustment
Small payload capacity
Fall detection/Stand-up
Assistance
Object avoidance
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Concepts

Concept 2:

Versatility—-5
Robustness — 3
User-friendliness — 4
Cost-2

Indoor Operation -3
Outdoor Operation -3

Weight -3
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Concepts

Concept 5:
1. Treads
2. 1 motor
a) 1 driving, skid
steering
b) Semi-omni-
directional
3. Active suspension
4. Spring driven
5. Passive dimension
adjustment

6. Large payload capacity

7. Fall detection/Stand-up
Assistance

8. Object avoidance

9. Riding Capability
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Concepts

Concept 5:

Versatility—-3
Robustness — 4
User-friendliness — 3
Cost-1

Indoor Operation—-1
Outdoor Operation-5

Weight -1
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Concepts

Locomotion

Steering

Controls
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Treads Air Filled Tire Honeycomb Tire




Ackerman Steering

Necessity for additional support

. Low
electronics

Size of Additional Motor Necessary

Capability for Use
Unpowered/Broken

Turning Radius
Holographic Movement

“Module” Compatibility

Joints or joining bar may deform

Possible Failures or break

Overall Complexity

Individual Steering Motors

High

Rotary Connection may fail

Skid Steer

Low

Chain or driving belt may
come off




Max Input Force

Part Replacement/Repair

Moving Parts
Possible Failures
Environment Conditions
Number of Input Axes
Overall Complexity

Cost

Spring Driven Controls

~500 Pounds

Force Plate

~5 Pounds

Water must be kept away from force plate




Spring Selection
At Equilibrium:
F = kx
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Motor Selection
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Torque:
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Motor Selection

D.C. Motor Torque/Speed Curve
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Conclusions

A numerical analysis will be compounded
with observational inferences to determine
a design most closely approximating the
ideal product specifications from the
customer.

A decision is now ready to
be made based on the
following:

S e

Locomotion
Steering
Controls

Motor Selection
Spring Selection
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Sources

*http://wwwdelivery.superstock.com/WI/223/1838/PreviewCo
mp/SuperStock _1838-8067.jpg

*http://en.wikipedia.org/wiki/File:Mass_spring_damper.png

*http://dcacmotors.blogspot.com/2009/08/dc-motors-
torquespeed-curves.html

*http://www.directindustry.com/prod/kistler/force-plates-
5346-40016.html

*http://www.robotcombat.com/store_tanktreads.html

*http://news.cnet.com/8301-13639_3-10098240-42.html
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Questions?
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