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Problem

Canʼt find your items in 
drawers?



Solution



Original Design



Original Design: Block Description 



Design Process: Initial Steps 



PCB Design



PCB Design



PCB Design



Design Process: FW Development

Arduino IDE 



Design Process: FW Development

App ESP32 Interaction



App Development



App Development: Flowchart



Design Process: Putting it all Together



Demonstration

https://docs.google.com/file/d/18ADQFmimBBQVGtvXPvUwpbqHjeVqmMTH/preview


Quantitative Results

Parameter Desired Actual

Radius of Bluetooth 
Connection

>21 feet (for size of the 
average room)

41.2 feet - SUCCESS

Latency between App 
Command and Drawer 
Reaction

<1 second <1 second, measured by 
stopwatch -SUCCESS

Per Component Current 
Draw

<0.75A per motor
<1A for solenoid lock

0.6A average per motor
0.72A for solenoid - 
SUCCESS



Successes and Challenges

• Overall, project was successful
• All high level requirements met, drawers are fully functional with app
• Final Product looks complete and could be used as is

• Challenges:
• Overcurrent Drawn when motors switch direction
• Severed Bluetooth Connection when changing screens on Android App
• Incorrect Labeling of GPI pins as GPIO pins
• Could Not Program ESP32 due to improper pin connection of USB-UART 

chip



Key Takeaways

• Thinking critically about mechanics and ease of implementation 
(How to build the drawers)

• Working as a team to come up with ideas for debugging hardware 
issues (More systematic debugging)

• Applying information learned in various hardware and software 
ECE courses in creative ways 



Further Work and Improvements

• Increase size of drawer unit
• Add more drawers
• Increase speed of motors
• Add retraction capability to drawers

• Using a weak magnet attached to the push-point on drawer, as well as 
push-point on motor, retraction could be achieved while still allowing 
manual operation
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