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Problem:

Cat litter boxes in the current market lack the ability to give health insights derived 

from the cat’s litter box behaviors. Behaviors such as prolonged visits or increased 

frequency of use may all be indications of potential health concerns.

Solution:

• Track usage time each visit

• Frequency of visits

• Automatically rake waste

• Communicate with owner
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• The litter box should accurately detect the cat’s frequency of use, and the 

duration with an accuracy of 70% or higher.

• The rake should be able to rake most of the waste into the disposal area 

(>70%).

• The user should be notified in a timely manner, within 5 minutes from the 

detection of the sensors.
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High-Level Requirements
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Video Demonstration
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Mechanical Design
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Block Diagram
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PCB and Schematics
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Power Supply
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R-V Table
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USB Receptacle
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USB Receptacle w/ UART
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USB to UART Bridge 
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ESP32 Microcontroller w/ UART
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USB Receptacle w/ Direct Connection
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ESP32 Microcontroller w/ Direct Connection
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HX711 ADC
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https://espeasy.readthedocs.io/en/latest/Plugin/P067.html
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R-V Table
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H-Bridge
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R-V Table
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R-V Table
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Software Block Diagram
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Communication Subsystem
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Software Block Diagram
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Motor Subsystem
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Software Block Diagram
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Sensor subsystem
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Software Block Diagram

E L E C T R I C A L  &  C O M P U T E R  E N G I N E E R I N G

24

Event-triggered mechanism
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(Short commentary or relevant information about the contents of the chart/graph.)
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Video Demonstration
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Web Application
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R-V Table
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Failure:

Odor sensors broke during calibration of concentration threshold. Ammonia Solution 

touched the sensor, spiked in concentration level and stopped displaying a reading.

Future Work:

Calibrate Weight Sensors with a digital scale to be able to output the exact weight of 

the cat to display to users.

Store past usage data using a backend process and loads whenever the web 

application is accessed to avoid data loss.
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Conclusion & Future Work
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Questions
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