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Problem Definition

Motivation:

e Therapists require professional, engaging
devices in order to maximize static and
dynamic balance improvement among stroke
neglect patients.
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Figure 1. Effects of brain damage from Figure 2. A person with left
stroke on brain activity by hemisphere [1] neglect copying a drawing of left
side. [2]

Competing Designs:

Figure 4 (right). The “Selfie
Stick” $20-$40 [4]

Figure 3 (left). Mr. Kutschera’s
current device of a meter stick with a
colored dot on the end $5

Figure 5. Bioness
Integrated Therapy
System $10,000+

[5]

Design Criteria

Therapist Usability: Appropriate weight for therapist
to operate dalily.

Patient Compatibility: Display contents are visible to
patients from a 3 ft distance at various angles.
Durability: Functional for up to 1 year with minimum
degradation; Not requiring maintenance after 2600
total minutes/week.

Ease of Use: Intuitive for a physical therapist to use.

Final Design
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Figure 6. Final Prototype: Display Case, Telescoping Rod, Foam Handle, and Electronics /‘
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Figure 8. Rod Engraving with Laser Cutter and Eastwood
Aluma Aerosol Blast Paint
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Figure 7. Electronics Case Design - 3D printed in PLA on Figure 9. Rod counterweight and handle design ioure 10. Electronics Sehemate
Ultimaker

Testing

d. Survey Feedback by Client b. Moment Calculations
Therapist Usability 43% 0.546 m 0.152 m
(Weight)
Patient Compatibility 50% 0.178 m
Durability 100% 7
Ease of Use 64% Md = 200g Mr = 300g Ma Cw
- - = m mass rod = mass disk = F .= (0.300kg)(9.81 m/s’) F. .= (0.200kg)(9.81 m/s’)
° ~5X d day’ 10 min per patlent .;1 i F (0.178 m) 3005 (0.546 m) Czo(zgm /s7)(0.152m) — M
. a = = A0, . m > = pih L m = w(2.olm/s o7 m) — a — ' T : s ' s y
e Larger display, shorter rod § [Ma = 1.595 — 1.49Cw
e Colors need adjustment Figure 11. Half extended reaction moment (Ma) and counterweight (Cw) calculation
Fully Extended Rod Moment (Nm) vs Counterweight (kg) Half Extended Rod Moment (Nm) vs Counterweight (kg)
i 1.70 kg : 1.07 kg
Figure 12. Weight usability % extended with Cw (left) and S e
fully extended without Cw (right) Figure 13. Calculated function between reaction Figure 14. Calculated function between reaction
moment and Cw in fully extended rod moment and Cw in half extended rod

Applied Counterweight (kg) vs User Comfort (Pain Scale)
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Gounterwelghi k) accuracy tests performed at
5,10,15" and 20’ for 10 trials on 6
healthy ~20 yo subjects
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Figure 15. Half extended rod with Cw added to end versus the comfort of Figure 16. Average reaction time per color from a 20 ft
the user by pain scale - 6 trials at 4 different Cw’s [6] distance - 10 trials for 6 healthy ~20 yo subjects

Survey Feedback by Client:
Intuitive, professional device

Device Is too heavy

Shorter rod, larger display, more
apparent colors

Moment Calculations:

For 72 extended with battery in disk:
Cw for Ma =0 is 1.07kg

Usability Weight Testing:

ideal Cw = 0.69kg for minimum pain
LCD Screen Visibility Testing:
Green was hardest to identify
correctly, with an average accuracy of
89.1% (all other colors were 100%)
e (Green reaction time was the slowest
at an average of 1.42 sec

e. Total cost for materials & fabrication:
$152.87

Reduce the weight of device
Shorten carbon fiber rod

Larger screen (3" diameter)

Add shapes/symbols to display
Accessible on/off battery switch
Redesign disk backing

Audible response to touchscreen
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