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Problem Statement 
Runners at all levels of experience continually seek to 
enhance their performance by gaining insightful metrics. 
Commonly utilized data points like cadence, heart rate, 
and elevation gain provide valuable feedback. However, a 
critical metric like gait analysis currently remains confined 
to laboratory settings, limiting accessibility to the average 
runner. Our mission is to bridge this gap and provide 
everyday runners with the ability to access and interpret 
this invaluable gait analysis, empowering them to better 
comprehend and optimize their athletic capabilities.
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Goals
1. Measure the gait of a run

2. Collect the data from gait system, store the data until the run is done, 
then sync with a device

 
3. Display relevant data on the wrist

4. Analyze and visualize the relevant data on a computer
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Our Solution: StrideSync
● Measure knee flexion and motion 

metrics using knee sleeves with 
built-in IMUs
○ Pronation/Supination
○ Overstriding
○ Knee angles

● System capable of lasting throughout 
a run comfortably

● Wrist element to start and stop runs 
and view run statistics
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Proposed FPR System
Knee Sleeves
- Battery pocket

Wrist
- On board indication for relevant information (not breadboard)
- Hardware mounting mechanism

Analysis
- Produce different movements for more test benches
- Experiment with filtering the data
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Main Concern for FPR

No user-friendly interface for 
laptop or phone demonstrated 

or even mentioned
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User-Friendly Interfacing
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User-Friendly Interfacing

● User-friendly interface for 
analyzing runs

● Start stop, “scrub” bar
● Plots for median stride, 

cadence over time
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FPR Design Overview
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● Knee Sleeves
○ Sleeves that are comfortable to the user
○ Robust wiring to account for movement

● Wrist Module
○ Comparable to modern watch dimensions (40mm in 

diameter)
○ Functionalities (start/stop, display of running time, 

retains activity data)
● Graphical User Interface (GUI)

○ Easy to follow and understand visualization
○ Notable metrics computed and shown
○ User friendly interfacing



Specifications & Testing Plans Overview
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Specification #1 & #2

System should provide 
gait analysis after 
activity, where the
visualization of leg 

motion throughout your 
stride is seen through a 

digestible GUI.
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After gathering data 
from an activity and 

uploading to the 
device, it will show 

results of new activity, 
where a user will see 

a relative model to 
represent leg 

movement



Specification #3

Comfortable to 
wear with minimal 
lateral movement, 

less than 2 lbs
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Survey user 
about 

comfortability 
and weigh each 

system

Survey:
1. Were the knee sleeves 

comfortable or were they 
distracting in any way?

2. Getting metrics like 
cadence, where you’re 
pronating/supinating, and 
knee angles, is this a 
system that you would wear 
throughout a run of yours?



Specification #4

Knee angles 
computed will be 
accurate within ± 

15°.
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A user will be 
recorded with 

POI dots on the 
same positions 
as IMUs and 

compared to our 
computations.

http://www.youtube.com/watch?v=IcT9BsbIaMw


Specification #5
Shift across axes 

without gimbal lock
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Have users walk in a 
circle doing high 

knees or a sample 
activity with rotation 

of some kind

https://docs.google.com/file/d/1H_s7hnK682BlKsmFmr2QEN4LX8OURsSr/preview
https://docs.google.com/file/d/1suzwn0K9dfOYNU5X9n57TguwYnyvC4-N/preview


Specification #6

Pronation/Supination 
will be told by in and 
outwards rotation of 

at least 15°.

Overstriding will be 
seen at 25°.
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Record users explicitly 
doing in and outwards 

or overstriding 
movements and 

compare to our results.

In addition, several 
users will run at 

distances of 400m, 
800m, and 5000m to 
see if movement is 

captured.
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CDR 
Hardware 
Block 
Diagram
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FPR 
Hardware 
Block 
Diagram
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FPR 
PCB



CDR Software Block Diagram
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FPR Software 
Block Diagram
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Testing Results & Analysis
- Conducted 6x 400m runs
- 2x 1-mile run

- one 1-mile run with side camera 
for knee angle analysis

- Mid stride (M) during beginning of run 
and extension (F) remain in 
specification range or just outside

- Drift over time significantly increases 
inaccuracy of system
- Approx 2 minutes until drift 

becomes a major concern
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Proposed FPR Demonstration
1. Have User put knee sleeves and wrist device

2. Power on while in a vertical, upright, standing position to calibrate the system.

3. Jog around the quad to gather data

4. After activity, data that has been collected will be uploaded to a computer/laptop.

5. Computations will be done and show analysis of collected data.
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FPR Demonstration / Recorded Demo
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http://www.youtube.com/watch?v=hpRdDShDU40
http://www.youtube.com/watch?v=ydkkAU1dSDE


Final Project Expenditures
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Gantt Chart
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Gantt Chart
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QUESTIONS & ANSWERS


