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What is a Cat Litter Box?

• Sand Box

• Indoor

• Cats’ Toilet



Why Self-Cleaning ?



Products in the market

Nature's Miracle

• Problems:
• No protection 

• Manually control

• Waste not sealed







Hand Free

Harm Free

Hassel Free



Demonstration

Waste = Cat = 



Demonstration



Hand Free

• Two Modules

• Waste Filter 

• Bag Sealer



Hand Free



Hand Free

• 100% sealed

• Safe to use

Heat sealer



Hand Free



Harm Free

• Door would be closed during the cleaning process

• Weight sensors would detect whether your cat is in danger



Hassel Free

• Email notification



Hassel Free

• Email notification

• One button to clean



Hassel Free

• Email notification

• One button to clean

• Track your cat’s weight



Cat On a diet





User Interface

• Login/Register Page



User Interface

• Control Page



User Interface

Account Record

Box Record



User Interface

• Logic and Calculation

• Current Net Weight = Current Weight – Recalibrated Weight

• Current Net Weight > Threshold2 (4 lbs) ➔ Cat is in the box

• Last two Measurements of the Net Weight have the difference within 
0.1 lbs ➔ The box is stable

• (Threshold1(0.2 lbs) < Current Net Weight < Threshold2 (4 lbs)) && 
(The box is stable) ➔ Need to Clean



PCB Design



Detection Module

4 pcs load sensor with  HX-711 amplifier



Detection Module

Hx711 circuit

• HX711 is a precision 
24-bit analog- to-
digital converter 
(ADC) designed for 
weigh scales and 
industrial control 
applications to 
interface directly 
with a bridge sensor.

• Actual Weight = Weight Transfer Slope * Input Resistance + Zero Weight Offset 



Motor Module

• Rotatory Servo Motor

• Linear Actuator



Linear Actuator

• Two 12 inches:
• Fully extended length 105mm

• Load capacity 1500N

• Speed 4mm/sec

• One 2 inches:
• Fully extended length 18mm

• Load capacity 100N

• Speed 50mm/sec



Control Module

ESP8266-01ATMEGA328p

1KB EEPROM with 2KB SRAM Read and write data every 20 seconds



Accomplishment

• IOT function

• Integrated microcontroller with motors and weight sensor to make 
sure safety.

• Motors work in sequence that can successful clean the waste and seal 
the bag

• Design our own remote web/App



Improvement

• Design and appearance

• Make it light in weight

Gear Motor

Design



Improvement

• Noise for the weight sensor Make it stable



Improvement

• Data transmit too slow

• Web/App improvement

More WI-FI Module

Better appearance



Future work

• More sensors like IR sensors that can trace cats better.

• Find some ways like using robotic arm to automatically change the 
bag after sealing the bag.
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