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Our Goal

PROBLEM STATEMENT
e People with disabilities have difficulty
moving around
e Hard for them to get up and throw out
their trash

SOLUTION
e Design a moving trash can that will
make the disposing process more
streamlined




Product Features

Automatic Lid
Servo motor \.

PIR sensor

Leakage Detection

Water level sensor

LED Status Screen
MAX7219 module

Autonomous
Navigation
Pathfinding via
microcontrollers



Our Design Process

O1 02 03
Ideate 3D Modeling Hardware
04 05 06
Navigation Remote Control Possible

Improvements



/’\ Brainstorming

UWB AprilTags

® \ery accurate ® Limited design
® Hardware was too expensive, not ® |mage processing algorithms
within budget required
® High power consumption ® Low power usage
BLE + Triangulation IR Beacons
® |nexpensive ® Doesn't work with obstacles
® Smartphone compatible ® Shortrange

® Relatively accurate indoors ® Not accurate



Structural Design

e Oiriginal idea: 3D printed frame for trash
bin
e Designed parts using Fusion 360
e Mounts for hardware
o Arduino
o  Motor Driver
e Could not print frame due to limited
filament
e Parts printed using PLA
e 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
o Servo motor opens lid, triggered by
PIR sensor
Leak Detection
o If water is detected through water
level sensor, waterdrop is drawn
Trash Can Level Detection
o If ultrasonic sensor detects that trash
can is full, frown is drawn
LED Status Screen
o Smile for standard conditions
o Frown for full trash can
o  Waterdrop for leak




Motor Wiring

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

® Prototype Expansion Model provides
additional 5V/GND pins
® Motors:
o Controlled by motor driver, which is
powered by 5V and 9V
o Encoders plugged into separate
arduinos due to lack of interrupt
pins

0

® Arduinos communicate via I12C S
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Navigation




'\li% Navigation: Overview

How do | get

Where do | need
to go? (BLE)

LET'S GO HOME.




@ Servers
@ Trash Can
& Person

Bluetooth Low Energy (BLE)

Arduino

\

RSSI -> Length
RSSI -> Length




BLE Demo

SETIEL.Prantiny wur two Gastances sre:
Serdal.printin(dista);
Serdal.printin(dist2)

trisngulute(dist, dist2, coordscan);
serial.println(“Our coordinat

Serial.println(coordscan(i));

L/Comgute distance and anela for Arduino
Serial Monltor X

Distance needed to travel is: 3662
Angle needed to rotate is: -37
Triangulation set back to false
Restarting scan...
Device found:
Device found:

urer data: 4000006002, 3erviceUUID: 802a0000-4efd-4e59-b573-: M-ucxs), rasi: -95
cea-40c7- lss«)cauuzaxs. txPover: 9, ras:
, manufacturer data: 4000006902, serviceUUID: louoooocuu-us’ -b573-2beddadacls9, rasi:
c8:2e:18:c1:: olxx . SexviceUUID: 9a5453a1-16ef-4b79- suu-kssmm:u, taPower: 9, rssi: -78
, manufacturer data: 4c0009081343c0a800271b58160800ch45Tb9aab984e, rasis -94 S

Name
Hame
Mame.
Mame:
Hame.
Mame.

, manufacturer data: 75004204018060c097273c35e4c297273c35ec01 , rsai:
cd, manufacturer data: 4c000£08c00aSb223400040c10020504, txPower: 12, rasi: -97
2, manufacturer data: 4c001006041d6ceddd08, txPower: 7, rssi: -92
4c001007721£c£79046458, txPower: 12, rasi: -3
r data: 4c000100000000000000000000000080000000, txPower: 12, raai: -91
:3b:cf, manufacturer data: 4c0012020003, rssi: -92
cc, manufacturer data: 4c001608007c809596090a8¢, rasit
e, manufacturer data: 4c0012020000, rasi: -93

PIEE

6, 3erviceUUID: 2£99e91f-8cea-40c7-865d-e3cadl1£2315, txPower: 9, rsai: -49
ESP32, Address: c8:2e:18:cl:08:le, serviceUUID: 9a5d53al-16ef-4b79-9efc-bc9$703b4336, txPower: 9, rasi: -89
45:b4:90:5¢ manufacturer data: 4c001007721£c£79046458, txPower: 12, rasi: -53
sanufacturer data: 4c0009081349c0a800271b56160800cbeS7b9aabo84e, rasis -92
manufacturer data: 060001092122205984cSada04445534bs84£502443495331335342, rasi: -65
manufacturer dat. 4caanmucoo.sbzz:moowcmozasu, txPower: 12, rasi: -92
manufacturer data: 4000006c02, viceUUID: 802a0000-dafd-4e59-bS73-2beddadacls9, raair -95
, manufacturer data: 7soouzmo:uow:nnukamzwnu;soeomonuoaowooa, raai: -96

BLE Advertised
BLE Advertised
BLE Advertized
BLE Advertised
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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 | get there?

1)
2)
3)
4)
5)
6)

Multiple functions to control wheels via encoders
o Spin motors forwards or backwards
o Turn wheels to set angles
o Turn wheels for a set number of revolutions
Angle & distance calculated

Wait for signal

Coordinates from ESP32
Calculate angle & turn to angle
Coordinates from ESP32
Calculate & travel distance
Wait for signal



Challenges we faced

Encoders

MIT App Inventor Limitations
ESP32 microcontrollers

ESP Orientation

Shipping Issues

And many more...

ooooo




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...



Thanks!

Do you have any questions?

Special thanks to:
e Dr.Zhang
e Atharva Wani, Patrick Kanan Darmawi-Iskandar,
Jenny Lee, Samarth Modh, Frankie Cicmil
e BWSI staff and classmates :)




