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Guardian SightTM aims to improve a user’s form and posture when performing at-home workout 
routines to reduce the number of injuries arising from improper form. The prototype informs the 
user when an exercise is executed properly or when adjustments need to be made. This is achieved 
using computer vision and sensors to determine the user’s posture and other physiological data.
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Technical Case
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High-level Description

● Camera system will provide user pose capturing
● Sensor system will provide heart rate feedback
● Central controller system will analyze camera and 

sensor system data
○ Upload to a local database
○ Display relevant details to the LCD monitor

■ Repetition count
■ Indication of a good or bad repetitions
■ Suggested improvements
■ Heart rate
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Materials

405W PoC
● Raspberry Pi 4
● MAX30102 heart rate sensor
● Arduino Uno
● Camera
● LCD Monitor

In preparation for 440
● 3D printed Jetson casing
● Nvidia Jetson

Materials to get
● 3D printed heart rate sensor casing
● Heart rate sensor batteries
● Arduino Flora
● Bluetooth module
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Cradle to Cradle Design

● Electronic component which can be recycled at Return-it Electronics
● Rechargeable and recyclable batteries
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Changes in Scope and Design

Dual Camera System
● Limitations in posture correction using single camera image
● Moving to two camera setup by either:

○ Running two instances of MediaPipe
○ Using alternate machine learning framework

● Switching to webcams from Jetson e-CAM30_CUTX1

Posture Correction Overlay
● Reconsidering using a skeleton overlay to correct posture

Main Microcontroller Enclosure
● Initially designed to be small in form factor and able to withstand a drop from waist high
● Enclosure will no longer be shock absorbent. It is unnecessary since it should be stationary

Heart Rate Sensor
● Sensors has difficulty detecting heart rate on wrists
● Potentially switching to a new ones with green LEDs
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Business Case
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Cost Breakdown
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Component Cost (CAD)

Nvidia Jetson TX2 $250

Monitor $120*

Arduino FLORA $25

Camera x2 $100

Flora Wearable Bluefruit LE Module $20

Lithium Ion Polymer Battery $20

Enclosures $5

Total Cost without Monitor $420

Total Cost with Monitor $540



VERA by Reflection Health
● Avatar coach guides users through rehabilitation exercises

○ Specifically for people with injuries
● 3D scans user to track progress with exercises

Tempo Studio by Tempo
● Uses 3D camera to capture user’s movement
● Provides real time feedback to correct form
● Expensive

○ $3000

Competition
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Home Workout Holly
● Age: 18-52
● Familiar with using a computer or smartphone
● Looking for affordable at home fitness solutions
● Has space to work out in their home

Ideal Customers
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Commercial Gym Carl
● Commercial Gym Owner
● Looking to provide low cost alternatives to personal 

trainers
● Looking to reduce the number of personal trainers 

required on the gym floor



Schedule for 440
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Team and Self-reflection
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TechFit Team

Chief Operating Officer (COO)

Mechanical Design Lead

ANDREW CHEN
Chief Executive Officer (CEO)

Testing Lead

LUKE GAIR

Chief Technology Officer (CTO)

Hardware Lead

HAMLET JIANG SU

Chief Analytics Officer (CAO)

Computer Vision Lead

ALLAN TSAI

Chief Communications Officer (CCO)

Product Manager

LANDON REEVES

Chief Financial Officer (CFO)

UI/UX Lead

JOHNSTON YANG
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Meetings
● Meetings mostly remote: difficult to organize and keep on track
● Will transition to in-person meeting whenever possible

Development Processes
● Development has been fragmented due to availability of hardware

○ One or two people working on a major component of the system
● Will create more dedicated in-person development times

Time Management
● Managing tasks have been difficult due to everyone’s unique schedules
● Will be improved by having more productive meetings and keeping a calendar of 

everyone’s availability

Team Dynamics



Demo
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Testing
Acceptance Test Plan
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Testing
Software Testing
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Testing
Hardware Testing
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Testing
Mechanical Testing
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Testing
Analytical Useability Testing
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Testing
Empirical Useability Testing
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Concept
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Audible Feedback & Heart Rate Functionality

https://docs.google.com/file/d/1lVp0aorbVMqYmnJu7QWsuIuxp4h85BNg/preview


Concept
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Use Case & User Interface

https://docs.google.com/file/d/18txsNuiUnEk_I4nPZ173oSNAdYWwJXRc/preview
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Hardware
● Incorporating physiological measurements (Andrew Rawicz)

○ Using heart rate sensor to obtain heart rate and SpO2 readings
● Using more powerful hardware (Craig Scratchley)

○ Moving to Jetson TX2 in the beta phase for increased performance
● Using multi-camera setup (Timothy Yu, Craig Scratchley)

○ Moving to dual camera setup for beta phase
● Heart rate mounting location and its effectiveness (Craig Scratchley)

○ Testing with current sensor is more optimal on fingertips, obtaining a sensor with 
green LEDs would increase effectiveness when worn on the wrist

Software
● Calibrating camera(s) & user’s optimal position (Timothy Yu, Srishti Yadav)

○ Using software to calibrate cameras and ensure that they can properly see the user

Feedback Received



Appearance
Look and feel 
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Appearance
Look and feel 
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Technical Design
Exploration & Research
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https://docs.google.com/file/d/1IkLHTJhaJJxAUPuUYof8kbY2LZCZ-Ftk/preview
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QUESTIONS?
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