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Our Goal

PROBLEM STATEMENT
● People with disabilities have difficulty 

moving around
● Hard for them to get up and throw out 

their trash

SOLUTION
● Design a moving trash can that will 

make the disposing process more 
streamlined 



Product Features

Automatic Lid
Servo motor

PIR sensor

LED Status Screen
MAX7219 module

Leakage Detection
Water level sensor

Autonomous 
Navigation
Pathfinding via 
microcontrollers
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Brainstorming

UWB
● Very accurate
● Hardware was too expensive, not 

within budget
● High power consumption

● Limited design
● Image processing algorithms 

required
● Low power usage

● Inexpensive
● Smartphone compatible
● Relatively accurate indoors

● Doesn’t work with obstacles
● Short range
● Not accurate

BLE + Triangulation

AprilTags

IR Beacons



Structural Design

● Original idea: 3D printed frame for trash 
bin

● Designed parts using Fusion 360
● Mounts for hardware

○ Arduino
○ Motor Driver

● Could not print frame due to limited 
filament

● Parts printed using PLA
● Used cardboard & hot glue for the 

structure

https://www.google.com/url?q=https://grabcad.com/library/magnetic-mounting-plate-for-arduino-uno-1&sa=D&source=editors&ust=1727645241938563&usg=AOvVaw1pVwj6mzN0v-T4Z9bmWNw0
https://www.google.com/url?q=https://cults3d.com/en/3d-model/various/mounting-bracket-for-motor-driver-l298n&sa=D&source=editors&ust=1727645241938701&usg=AOvVaw2CmHGl4BKu5HZSp-qicKh3


Structural Design



Additional Features

● Automatic Lid
○ Servo motor opens lid, triggered by 

PIR sensor
● Leak Detection

○ If water is detected through water 
level sensor, waterdrop is drawn

● Trash Can Level Detection
○ If ultrasonic sensor detects that trash 

can is full, frown is drawn
● LED Status Screen

○ Smile for standard conditions
○ Frown for full trash can
○ Waterdrop for leak



Motor Wiring

● Powered by arduino battery and motor 
driver battery (all 9V)

● Prototype Expansion Model provides 
additional 5V/GND pins

● Motors:
○ Controlled by motor driver, which is 

powered by 5V and 9V
○ Encoders plugged into separate 

arduinos due to lack of interrupt 
pins

● Arduinos communicate via I2C
protocol



Navigation



Navigation: Overview

Where am I? 
(BLE)

How do I get 
there? 

(Encoders)Where do I need 
to go? (BLE)



Bluetooth Low Energy (BLE)
Servers

Trash Can

Person

RSSI -> Length

RSSI -> Length

Arduino

RSSI -> Length

RSSI -> Length



BLE Demo

https://www.google.com/url?q=https://docs.google.com/file/d/1i8T4APnr1diMa_a2lVLHdtAkX8IZhpLo/preview&sa=D&source=editors&ust=1727645247899401&usg=AOvVaw1ZU5D_7Spb2zBnJaHj7-JS


How do I get there?
● Multiple functions to control wheels via encoders

○ Spin motors forwards or backwards
○ Turn wheels to set angles
○ Turn wheels for a set number of revolutions

● Angle & distance calculated

1) Wait for signal
2) Coordinates from ESP32
3) Calculate angle & turn to angle
4) Coordinates from ESP32
5) Calculate & travel distance
6) Wait for signal



Challenges we faced

● Encoders
● MIT App Inventor Limitations
● ESP32 microcontrollers
● ESP Orientation
● Shipping Issues
● And many more…



Possible Improvements
● Reducing error in path finding
● Autonomous navigation in natural environments
● Notification system
● Obstacle avoidance
● Larger trash can
● Addition of gyroscope and PID control
● More powerful batteries
● And many more…



Do you have any questions?
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