P14045: Mobile Pediatric
Stander

System Design Review



Agenda

Introduction
Background/Problem statement
Customer Requirements
Engineering Requirements
Benchmarking Specs
Functional Decomposition
Concept Generation/Selection
System Architecture

Risk Assessment

Engineering Analysis

Test Plan Outline

Project Schedule

BN . A A A A A A AR

6 Project Presentation - 10/1/13



Whoodos who?

Greg Roeth: Project
Manager/Mechanical
Engineer

Alex Hebert: Lead Mechanical
Engineer

Emily Courtney: Mechanical
Engineer

Martha Vargas: Lead Electrical
Engineer

John Daley: Electrical Engineer
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Project Background

\Who will use our moblilized standers?
] Predominantly pre -school kids with Cerebral Palsy (CP)

ACP Il s a onon progressive brain di
developing brain

0 disconnection between muscles and the brain
A wide range of motor skills/control

o condition typically doesnot

A Some users are on the Autism spectrum as well
TYPES OF CEREBRAL PALSY
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*taken from familymedicinehelp.com
*taken from cprochester.org
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ATeaching Style:
- Push In vs. Pull Out
Happier Kids

A Physiological and psychological
benefits to standing vs. sitting

Standing can:

* increase bone density

* decrease joint contractures

* improve cardiopulmonary function
e improve digestion

* increase bone growth

* increase alertness
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Project Background

What is a mobile pediatric stander?

Snug Seat Product Guide 201



Project Background

Problem Statement:

] A motorized pediatric stander is a device similar to a wheelchair, meant to
assist a disabled child to move around their environment in an upright
position. The device should be able to provide safe, comfortable, and
smooth transportation of the passenger, with the ability to be controlled
by a third party. A previous prototype used buttons to control its
movement, but the start/stop was found to be very jerky and the stander
did not track straight. The remote control functionality was attempted,

but was not fully implemented. Safety features were not fully developed.

The goals for this project are to modify the existing prototype to include
better safety features such as collision detection and a remote control for
a third party. Since there are no standing patents on automated standers
key constraints are cost and weight of the components we add.
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Customer

Rqmt. # Importance Description Comments/Status
CR1 9 Update current standers Modify P13045's Stander and/or the Mk1 stander
CR2 3 Stander Fits Student small size stander is preferred for preschoolers
CR3 9 Drives Straight Figure out last year's shortfalls
CR4 9 Start/Stop MNo start/stop jerk
CR5 9 Jrd Party Controls Assist, override features
CRB 3 Collision Detection incorporating into the board
CRY 3 Multiple Styles of Control {joystick, buttons, ipad app) Modular system?
CRB 1 Profesional look Possible routing through tubing of stander
CR3 1 FPackage as upgrade kit potential future option, long term

For parents who could make/purchase this
CR10 1 User friendly processor and electrical system themseves
CR11 3 Low Weight Light enough for Linda to carry it
CR12 3 Battery Lasts all day last a whole school day wiheavy use.
CR13 1 Capable of rougher terrain use on playground surfaces
CR14 9 full access to tables controls more out from in front of child
CR15 3 Child/weather-proof Acidents and tampering proof
CR16 3 Adaptable control system teachers/therapists able to change out controls
added equipment cant get in the weay of how the

CR17 9 non-interference with regular use child is strapped in
CR18 1 Affordable parts




Rgmt. # Source Engr. Requirement {metric) Unit of Measure MS;?LT' ,ETEL lgﬁtgfi:;‘;zj}re I TETTLT =T
51 CR3  |Deviation from straight line over 6.1m cm 10 0 |Straight line runs
52 CR12 |Runtime to be all day hours 6 8 |endurance test
54 CR4  JAcceleration of Stander g comparison against other mobile chair
S5 CR3, CR4 |Top speed kph 4 b
56 CR11  |Add low weight to stander kg <9 <9 |a scale
ST CR11 | Owverall weight kg a scale
S8 CR18 |Cost b thd 1000
59 CR2 Max weight of child kg tbd |Stander Specs-k{added weight)
510 CR2 Max height of child m thd |Stander Specs
S CR4 Response time of stander controls ms 100 |debugger
512 CR5 Response time of remote controls ms 150 |debugger
513 CRA Distance of remote control m 5 |control test
514 CR3, CR4 |Turning radius m driving test
Must have override and assist command
modes, must have forward, left, right,
515 |CR5, CR16|Remote control features see description reverse and stop
Owr additions cannot interfere with the
516 CR17 |Non-interference binary yes |child's basic use of the stander.
817 |CR7, CR16|Interchangeable Controls binary yes |can Linda change controls out herself
518 CR14  |Minimum distance to table cm 0 fruler
519 CR2  |Max operational angle (tipping point) binary yes |water weight and tilt tests
520 CR15 |Child/weather-proof ounces 0 g |Water poured on stander
521 CR14 |Full access to tables m 0.33 |Measure Distance from Table
522 CR1 Update current standers % = 50 |Changes recorded on table
523 CR8 |Profesional appearance binary yes [Voice of Customer responses
524  |CR3, CR10|Package as a user friendly upgrade kit mins 30 |Consult prospective consumer
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Old Design Bench Marking

Wheel System
Pros
Cons

Housing Assembl

Pros Holds battery/computer. o ]

Cons | 2 Rusting material.

Control System Mounting
Pros

Cons

Remotes
Pros
Design too large for Dr. Brown to
Cons hold comfortably.
Main
Stander stopped when it hit

Pros fective . an object in its path.

Electircal connections
Speed setting had dead unsecured
Zone. - Sparking (Safety risk)

- Malfunctioning on/off switch

Cons Didn't provide smooth operation. Mo feedback from motors.




Multidisciplinary Senior Design Fall 2013 — P14045: Motorized Pediatric Stander.

System Design

Function

Move Client Safely
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Accept User Input
Commands

Provide Control via Provide Re mote Move in Multiple
Stander Control Directions

Adjust Controls to Left / Right

User
(Modular)

Determine Hierarchy
of Commands

Provide Collision .
. Provide Smooth . .
Detection . Avoid Tipping
. Operation
Mechanism

Maintain Straight Maintain Constant

Trajectory Speed Start/Stop Safely




Concept Selection

Control System Mounting
Electronics housing
Wheel System
Microprocessor
Bluetooth Module
Control Scheme
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Gooseneck Arm

Pros:
0 Avoids sharp corners adjustable
0 Multi Size

Cons:
0 potential break down

o d

O weight restrictions

http://www.1800wheelchair.com/
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Swivel Arm

Pros:
0 Fully Adjustable

cons:
0 Limited Orientation

i

0 IPad only
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Shug Seat Tray

Pro:
] wide workspace

cons: ﬂ

| Fixed 5id

] Doesnodot move o T

| toucan only QM
v
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