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Introducing our Client

• Our client (Jan) is paraplegic she suffered a neck injury that left her body with limited 

mobility for the past 4 years.

• Due to her limited mobility, she requires a device to exercise her foot with dorsi and 

plantar flexion exercises.

• However, she requires a simple low-cost solution that can be remotely controlled, 

comfortable, and safe to use.



List of Client's Needs

Optional Heating
Avoid Blister 
Inducing Materials

Affordable 

Loose Fitting
Can be used Lying 
Down

Simple User 
Interface

Fits a Women's 
Foot Size of 8 ½ - 9.

Can be Handled by 
Others to put on 
the User

Remote Controlled



Problem Statement 

"A need exists for Jan to exercise her right foot with dorsi and plantar flexion 

exercises 30 minutes a day with a remote control. The foot flex assist device 

needs to be safe to wear, comfortable to use, and is low cost compared to the 

market."



Benchmarking



Target Specifications

Metrics ID Number Metrics Descriptor Unit Marginal Values Ideal Values

1 Device Weight Kg 3 2

2
Adjustability

(Foot Size)
Shoe Size (US) 6-10 4-12

3 Assembly time Minutes 5 1.5

4 Range of Motion 
Degrees

(°)
80 90

5 Maintenance frequency Uses 500 1000+



BOM



Project Plan Moving Forward

Develop a test plan to 
validate assumptions 
and DFXs of our idea

Developing our first 
prototype to visually test 

these assumptions

Record the data and 
compare expected vs 

actual results

Repeat the process



Prototype #1



Design Iterations

1. 2.

3.

4.



Final Design for Prototype #1



Our Prototype #1 
Test Plan

• Things we want to test in Prototype #1:
o Supports the weight of a human 

foot (Design for Safety, Reliability)
o Useability lying down or sitting 

(Design for Safety, User Experience)
o Ergonomics of the range of motion 

(Design for Safety, User Experience, 
Reliability)

o Force of motors (Design for User 
Experience, Reliability)



Target Specification Evaluation

Target Specification
Requirement 

Type
Unit

Expected 

Values
Actual Values

Verification 

Method

Load Capacity Functional Kg 6 ~8 Test

Flexion Angle

when Lying or Sitting
Functional Degrees (°) 40 50 Test

Ergonomic Range of Motion Functional Degrees (°) 40 50 Test

Motor Force Functional Newtons Meter (Nm) 10 3 Analysis



Prototype #2



Client Meeting 2: Feedback Learned 

PORTABILITY SPEED/TIME CURRENT 
EXERCISES

REMOTE 
(APP)

CHARGING



Our Prototype #2 
Test Plan

• Things we want to test in Prototype #2:
o Ergonomics of the range of motion 

(Design for Safety, User Experience, 
Reliability)

o Comfortability (Design for Safety, 
User Experience)

o Force of motors (Design for User 
Experience, Reliability)



Final Design for Prototype #2



Client Meeting 3: Testing



Target Specification Evaluation

Target Specification Requirement Type Unit
Expected 

Values
Actual Values

Verification 

Method

Ergonomic Range of Motion Functional Degrees (°) 50 35 Test

Comfortability Non-Functional # of Blisters 0 0 Test

Motor Force Functional Newtons Meter (Nm) 0.1 0.4 Analysis



Final Prototype



Final Design for the Final Prototype



Components of our Final Design



Design Day Booth



Future Steps

Upgraded Motors Exercise Modes Custom Flexion Angles



Thank You!
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