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BACKGROUND MECHANICAL SYSTEM ELECTRICAL SYSTEM
Dr. R Lee Kirby (MD, FRCPC) heads the (L) Support Piece Camber Tube g -near Actuarorn Stepper Motor (NEMA 17) A4988 Stepper Motor Driver
_ _ _ _ (2 Support Piece/Connector (9 Fastening Bracket Position Circle Bi-polar stepper motor that consumes a total of « Operated in half-step mode
Wheelchair Skills Program in Halitax, as (3 Stepper Motor Housing Linear Actuator Platform (@3 Support Piece/PCB Housing ¥ : P P '
well as Tartan Rehab Ltd. @ Stepper Motor 0.8 AmpS (04 A/(P) utilizes a linear Speed control e Utilized micro_stepping to reduce output noise.
With 90% of wheelchair users removing ~ ® Helical Drive Gear a'gé’{'thfz\‘ Oft"r}ef o (AVRA40). * Sleep mode provides optimal power
their standard Fixed Rear Anti-Tippers, ® Driven Gear & Socket €p Angle o L. consumption.
. . . 3 Linear Actuator * The algorithm calculates, custom speed
Dr. Kirby assigned us a project to create e voard and dep| 0 the AA08S _
a proof of concept for an App-controlled, ptro 185 on-toar atn ! epIoYyS T The Linear Actuator (L16 50mm) |
Battery-powered, Electromechanical SLepper motor controfiet. * Controlled by 20msec pulse signal.
Rear Anti-tipping Device for wheelchairs “1 [ ————_— * Variation of duty cycle from 5% to 10%.
] run
SCOPE 006\ . accel/ count =0 MPU-9150
” ” * Accelerometer, gyro and temperature data.
: . . . o * Two Wire Interface with max. transmission rate
* Supplementing the existing RAD F——accer_count e of 400 KHz
technology by making electromechanical - =decel_val '
additions to It. __i_o step_count =
* Design a retrofittable, rotating and AL bogs Converteﬁsv
locking mechanism to adjust the RAD BAT Supply (12V) " :u:_ |
arm’s upper limit. wet GND - MPU-9150 (Gyro)
£ Atmega328P suT=
OBJECTIVES |
Helical Drive Gear Driven Gear & Socket HC-06 (Bluetooth) PC6 PC5 (SCL) sa
v Complete a proof of concept for With a helix angle of 30°, it provides Designed as a singular part with the e iR RS = | efione
. . O PD1 (TX) PC3
ROBO-RAD. the 1.5x the torque, to assist the motor ~ socket part to create a rotational sel = [lepo o
v’ Develop a circuit and software for precise In rotating the socket piece. movement about the camber tube. Ei Step-down vee = PD3 PC1 A4088
_ _ Buck Converter N PD4 PCO EnabE  vmot
stepper motor & linear actuator motion. - _ _ 5\ oV =
| | Position Circle Support Piece Ne Outs VCC GND [ MST  GND Nema 17
v Design a 3D support structure, housing &  \Manual locking mechanism designed Prevents horizontal movement of the R gg«?(xmm AREF% 5V §”S’ 2 i
gearing apparatus to achieve linear & by a Capstone Team in 2017. device. =i : AVCC - 2 3 Rotational
rotational movement around the — PB7 (XTAL2) PB5| | SV |me o Pin Actuation
- _ _ 20pF == = 20pF PD5 PB4 D L i
wheelchair camber tube. Camber Tube Linear Actuator Pin L16 = 506 oR3 s | Js5Y
v Implement Bluetooth communication designed to resist movement of the Machined with a stronger material to Linear . S:C' e PD7 PB2 BN i
i ' ' ' Actuation \ RV PBO PB1 =2
module for wireless control of the RAD motor, thereby ensuring a firm fit. allow for a greater force and torque. on [
arm position. =
v Develop a Battery Regulation circuit to
provide portability to the ROBO-RAD. BATTERY MOBILE APP
Minimum Requirements 12V, 10A, 18 Ah . Open-source App: Serial
DESIGN PROCESS « Voltage - 15V Li-ion Battery was Bluetooth Terminal.
 Current - 3A chosen.

BACKGROUND RESEARCH * User-friendly Interface, Button
To regulate voltage through Modifications.

all the modules of the ’
ROBO-RAD, Step-Up Boost

Converters and Step-Down
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MECHANICAL DESIGN
CONCEPTUALIZATION

* Bluetooth Module, HCO6 used
for communication between App

l ! Buck Converters were & 328P.
MECHANICAL DESIGN ELECTRICAL COMPONENT Utl l ized .
(CAD) SELECTION
l MOTOR & £CTUATOR
SOFTWARE FUTURE RECOMMENDATIONS CONCLUSION REFERENCES
i = : : _ : : : «  Atmel (2006). AVR446: Linear speed control of stepper motor (Application
e oANIGAL TesTnG || ELECTRICAL & SOFTWARE . Faster & more compact linear actuation component, can be low torque. ROBO-RAD is unique product that aims to dethrone the e
Lo ¢ standard of RAD'S al h i _ ilit Note 8017A-AVR-06/06).
: . . current standard o s along with improving accessibili - - “Desi
« Bearing system for reduced friction between gearing and camber tube. _ & P & y SVEEITT, VS Ol Bl 21, WE, ZERCIEIL IR ((208:2) ESiED &
l for WheeIChalr UsSers Refinement of an Anti-Tip Device for Manual Wheelchair”. Dalhousie
* Dedicated, user-friendly angle control phone application. : : AErEly, CEEesl.
INTEGRATION TESTING ’ ROBO-RAD empowers wheelchair users to remotely adjust the .  passault Systemes. Solidworks (2018). Waltham, Massachusetts, USA.
° Negative feedback circuit for Improved stepper motor position traCking. RAD arm ang|e therefore un|ocking a new level of ° Malasek, J. (2010, December 31). Pololu - Force and torque.
_ . _ _ ’ ’_ _ _ Morich, Kai. Serial Bluetooth Terminal ( last updated - 03/16/2019), Google
USER TESTING » Steel Gears for improved durability functionality and comfort in modern, fixed-frame wheelchairs. Play Store (2019).




