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Speaker: Therese

Problem Statement

e ~30% of patients who have suffered from
stroke experience Spatial Neglect Syndrome or
lose vestibular sense, leading to falls that set
back their recoveries [1].

e Theclientis currently using a yardstick with a
bright-colored sticky note at the end

e The client needs a device that can be used to
improve visual scanning and balance training

that is lighter than his previous design (<0.36kg) ~  Figure I: Yardstick with a
brightly-colored sticky note at the end

/'/OY()\ )\ DEPARTMENT OF
\gWg} Biomedical Engineering
{\“,/5 UNIVERSITY OF WISCONSIN-MADISON




Speaker: Therese

Background

Client Background: Mr. Daniel Kutschera

e Physical therapist, specializes in
rehabilitation of stroke patients

e Spatial neglect is most commonly
caused from hemispheric stroke and
results in impaired spatial attention [2]

e Visuomotor training involves asking the
patient to reach toward and object to
help their brain better interpret depth
perception and spatial relationships [3].

Figure 2: Visuomotor Training [4]
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Competing Designs
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Figure 3: Bioness Integrated Figure 4: Previous Model from

Therapy System [5] Fall 2024
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Product Design Specifications
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Speaker: Noor

Product Design Specifications

Client requirements: Size and Weight:
e 10% lighter than previous design e MinlLength=61cm
e 7.5cmdisplay e Max Weight =0.36 kg

e \arious colors and shapes on display
e Functional Reach Test

Materials:

e Easily Sanitized
Cost: e Durable attachments

e 3$500
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Speaker: Noor

Audio Feedback Systems

Trigger —— .

e

. Handle Handle
Figure 5: Sensor-Activated Figure 6: Sensor-Activated Figure 7: Manual Trigger
Speaker Noisemaker

/()1*)(\‘ DEPARTMENT OF
5 Biomedical Engineering

N, l/" UNIVERSITY OF WISCONSIN-MADISON

X0



Auditory Feedback Design Matrix

Designs Design 1: Sensor-activated | Design 2: Sensor-Activated | Design 3: Manual Trigger
Speaker Button
Rank Criteria Score Weighted Score Weighted Score Weighted
Score Score Score

1 Weight 3/5 21 4/5 28 4/5 28
(33)

2 Ease of 5/5 30 5/5 30 3/5 18
Use (30)

3 Ease of 4/5 16 2/5 8 4/5 16
Fabrication
(20)

4 Sound 5/5 10 3/5 6 3/5 6
Variability
(10)

5 Cost (5) 3/5 3 3/5 3 5/5 5

Total 80 75 74

Table 1: Design Matrix of Auditory Feedback Designs and Weighted Categories
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Material Options

Carbon Fiber Aluminum Alloy PVC Pipe

Toughness: 22 MJ/m?3 [6] Toughness: 30 MJ/m3[10] Toughness: 30 MJ/m3[14]

Modulus: 250 GPa [7]
Cost: $0.03 /gram [8]

Modulus: 70 GPa [11]
Cost: $0.002 /gram [12]

Modulus: 55 MPa [15]
Cost: $0.0008 /gram [16]

Density: 1.7 g/cm”3 [9] Density: 2.7 g/cm”3[13] Density: 1.4 g/cm”3[17]

a D

Figure 8: Carbon Fiber Rods [18] Figure 9: Aluminum Alloy Rods [19] Figure 10: PVC Tubing [20]
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Material Design Matrix

Speaker: Freyja

Materials Design 1: Carbon Fiber Design 2: Aluminum Alloy Design 3: PVC Pipe
Rank Criteria Score Weighted Score Weighted Score Weighted Score
Score Score
1 Weight (40) [ 5/5 40 2/5 16 3/5 24
2 Durability 5/5 30 5/5 30 4/5 24
(30)
3 Ease of /5 3 3/5 9 5/5 15
Fabrication
(15)
4 Ease of 2/5 4 4/5 8 4/5 8
Engraving
(10)
5 Cost (5) 3/5 3 4/5 4 5/5 5
80 67 76
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Fixed Length Shaft

®  Static length shaft

® [Lightweight and mobile

® Switch allows for display

Buttons to
change color

Switch to turn
display on and off

Figure 11: Fixed Length Shaft

Overall Design Options

Push Button Pin Shaft

Allows for dynamic length

Switch-controlled visual

Lightweight and easily sterilized

Figure 12: Push Button Pin Shaft
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Hands-Free Board

® Allows for hands-free use
® Allows work with other devices

Less portable than others

Figure 13: Hands-Free Board




I I Speaker: Freyja
Overall Design Matrix P i
Materials Design 1: Fixed Length Design 2: Push Button Pin Design 3: Hands-Free
Shaft Shaft Board
Rank Criteria Score Weighted Score Weighted Score Weighted
Score Score Score
1 Weight (25) 4/5 20 4/5 20 5/5 20
2 Durability (25) | 5/5 25 4/5 20 4/5 20
3 User Comfort 4/5 16 4/5 16 3/5 12
(20)
4 Ease of 5/5 15 3/5 9 2/5 6
Fabrication (15)
5 Safety (10) 5/5 10 4/5 8 4/5 8
6 Cost (5) 5/5 5 4/5 4 1/5 1
81 77 67

Table 3: Overall Design Matrix
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Final Designs
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Final Designs

Fixed-Length Shaft design < >
Paired with the Sensor-Activated Speaker 2
Shaft constructed with Carbon Fiber Buttons to
Bulk of weight centered at the handle change color
o Acts as counterweight /
o Lowers the work needed to raise S
Ruler etched on rod to measure reach display on and off

Figure 14: The Fixed-Length Shaft Design
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Testing




Speaker: Katherine

Testing

e Material Properties

o MTS testing of material components

o Quantitative strength and elastic modulus values
e Fafigue

o 5 point scale to measure comfort during typical use
e Battery Life

o Ensure battery life is suitable for client needs
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Future Work
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Future Work:
Short Term: Long Term:
- Fabrication: - Follow-up on client

- Using PVC for preliminary
fittings/attachments -
- Update to carbon fiber for
final

Testing and design iteration

feedback/usage

Improved display with higher
resolution

More portable/compact design
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