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Our Problem

We found that during the pandemic and normal work days 
people sit in their chairs way too much. It has been found 

that people who sit for more than 13 hours a day are 
actually at a 200% higher risk of death when compared to 

people who sit for only 11 hours or less per day.
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Our Solution
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1) The power electronics, our DC-DC converter, needs to be able to convert the electrical 
energy generated from the motor and stepper into a constant 5V to supply the output to the 
portable charger within 5%.

2) Machine can be used while sitting, and small enough so that it can fit under a desk (About 36 
inches deep, around 30 inches tall, and minimum width for a person of around 24 inches[2]).

3) The pressure sensor and computer program system is able to reinforce working out at least 8 
times a day (Once every hour of an 8 hour workday).
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High-Level Requirements
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(Our Block Diagram showing major subsystems)
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Block Diagram
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Stepper Machine Power Generation

Requirement Verification 

The stepper system needs to be able to fit 
under a desk.

1. Measure the width and height of the 
machine.

2. Verify that depth < 36 inches, 
      height < 30 inches, 
      width < 24 inches

Stepper Machine Creating Electricity!
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DC DC Converter
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Requirement Verification

Needs to output 5V with a tolerance of  ±2.5%. 1. Use a variable DC voltage supply to the converter input.
2. Connect a 3ohm (10% tolerance), 30 ohm (10%), 100ohm (10%) to the output.

3. Measure the output with an oscilloscope
4. Change the values of the DC voltage supply from 1V to 10V. 
5. Check that the output is 5V ±2.5

DC DC Converter
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PWM Signal and Voltage Control Algorithm 
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PWM Signal and Voltage Control Algorithm 
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PWM Signal and Voltage Control Algorithm 

Must take in voltage at the input 
and output of the DC-DC converter 
and create the appropriate duty 
cycle for the converter. (PWM 
capability)

1. Connect an oscilloscope to the 
gate drivers. 

2. Produce a DC voltage at the 
inputs for the microcontroller (1V 
to 10V) 

3. Run control code mode for the 
microcontroller.

4. Ensure that the microcontroller is 
producing correct PWM by 
probing the input to the gate 
driver circuit. 

5. Change input DC voltage and 
ensure that microcontroller 
changes PWM signal correctly.

Requirement Verification



Computer 
Application
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PWM Signal and Voltage Control Algorithm 

Requirement Verification

Needs to be able to sense voltage 
within plus or minus 2.5%.   

1) Attach a known DC 
supply to the voltage 
sensor circuit from 0 - 8 
V.

2) Probe the voltage going to 
the microcontroller to see 
what the true reading 
should be. 

3) Ensure with simple test 
code that the 
microcontroller is 
correctly sensing the 
voltage within the 
tolerance range. 
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Pressure Sensor R&V
Requirement Verification

Must be able to sense 
pressure of force above 
10 kg. 

1. Without connecting 
to PCB first 
construct circuit 
below on testing 
breadboard.

2. Connect 5 V DC 
supply to the 
pressure sensor 
circuit. 

3. Read voltage across 
the 3.3k ohm resistor

4. Apply pressure and 
make sure that 
voltage increases. 

5. Apply weight of 
around 10 kg to 
ensure that the 
sensor can handle 
sitting person 
weight.

Pressure not applied:

Pressure applied:
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Microcontroller Integration Challenges

USB must transmit information from the 
microcontroller to the computer.

1. Write and apply dummy code with LED circuit to 
the microcontroller that won’t hurt the system.

2. Test the code to ensure that the microcontroller 
is able to send data to the computer through the 
USB data pins and that a simple LED can blink.

Requirement Verification
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Computer Application R&V
Requirement Verification

When activated, the computer app must 
take in the amount of time the user wants 
to work out every hour 

1. The user inputs a workout duration.
2. Verify that the application can display 

the amount of time the user imputed 
and have a countdown. 
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Computer Application R&V
Requirement Verification

When the user touches 
the pressure sensor the 
computer app must start 
the timer. 

1. Check that the timer 
counts down when the 
user applies force on 
the sensor.

2. Check if the timer 
stops counting down 
when the force is not 
applied 
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Computer Application R&V
Requirement Verification

Must be able to send notification to remind 
users to work out after an hour break.

1. Verify that the interval counter appears 
after the duration timer is done.

2. Verify that the app sends out notification 
when the interval timer hits 0.

→



The Future
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Thank you for listening!
Questions?

 




