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Recycling globally and locally




“engage students in
understanding and responding to
local and global environmental
issues™




Recycling in Chicago/ .

e Chicago is one of
the worst cities in
the US when it
comes to
recycling?

o Recyling rate
is under 9%°

Systems in Forest View, IL *






e The US sent its
recyclables in
trashbarges to China

e 7 millions tons a year

e 2018 - China banned
all its imports of
trash*

Trash Barge to China®
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e Countries that import US waste
sort it by hand for a lack of an
efficient method’

Plastic waste being sorted by hand in Babakan, West Java,
Indonesia ’







My Robot Recycler

Purpose and Function

Eliminates the need for manually
sorting waste!

1. ldentifies what an object is:
glass, plastic, aluminum, etc.

2. Using a cameraq, the robot
locates the size and placement
of that object

3. Picks up the object from a
conveyor belt to sort it in the
respective category




Raspberry Pi

Conveyor Belt

glass plastic




My Raspberry i

Programmed the robot using a
Raspberry Pi

o Raspberry Pi - Series of small

single board computers

The wires attached the Rasberry Pi to
the robot
Coded using Python (programming
language)



__def putDownRight():
posInDegrees(1, 200)
time.sleep(1)
posInDegrees(3, 900)

time.sleep(1) import os
posInDegrees(5, -600) import serial
time.sleep(1) import time
posInDegrees(3, 300)
time.sleep(1) def setAngle(nunber, angle): ) ) A
posInDegrees(1l, 800) f= §er1al.5er1a1("/dev/ttyUSBO",llSZOO) #opening the serial port and setting baudrate
f.write(f"#{number}MD{angle}\r".encode()) #writing to the fil
def putDownLeft(): f.close()
posInDegrees(1l, 1500)
time.sleep(1) def posInDegrees(number, angle):
BeCGme |nt|m0telg posInDegrees(3, 900) f = serial.Serial("/dev/ttyUsBe", 115200)
;;2?6;;3‘:2(&1‘5 soolll 11:.\‘n{iteé1)‘“=(number}[)(angLe}\r”.encode())
il H = .close
familiar with the robot tine,slesp(2)
0 posInDegrees(3, 300) ) ) )
Gnd its movements time.sleep(1) def wheelModeDegrees(nunber, angle):  #sets servo to wheel mode where it rotates in that direction
posInDegrees(1, 800) f = serial.Serial("/dev/ttyuUsBe", 115200)
H : f.write(f"#{number}wb{angle}\r" .encod
Y Begcn bg hordcodlng ) ' f,\c“{;;ZE) {number}wb{angle}\r".encode())
def mainLeft():
many of the movements pickup() it inlilnesbr)
time.sleep(1) f = serial.Serial("/dev/ttyUsso", 115200)
of the rObOt putDownLeft() ;.m{lteE;"r{number)H\r“.encode())
.close
H def main():
@) ChOSG SpeCIfIC pickUp() def firstPos(number): #initially goes limp when turning on
. time.sleep(1) f = serial.Serial("/dev/ttyUsBo", 115200)
ongles and speeds N putDownRight () [t blsmber ey cncia(])
dlfferent def mainTwice(): W & U AR
q . main() firstPos(x) '
combinations i ATnegl)
main #Reset command
. def reset(number):
g Movement examples' def mainBoth(): f = serial.Serial("/dev/ttyusBe", 115200)
H main() f.write(f"#{number }RESET\r".encode())
O pUtDOWﬂRIghtO time.sleep(1) f.close()
pickUp() .
(@) SetAngle() time.sleep(1) def resstAll():

time.sleep(1)
for x in range(6):
reset(x)
#0s.system ~

putDownLeft()

if __name__ == "__main__
main()



Robot Demo

https://youtu.be/Ck55z4vyvi4



https://docs.google.com/file/d/13t_lANdsQ_764OlUoy79MO9Hg6_3TV8h/preview
https://youtu.be/Ck55z4vyvi4



https://docs.google.com/file/d/1-2A-suDRG6yUHTF9oK9aJzMHsjaOJt7W/preview
https://youtu.be/N6igR0m3iFQ

03 Next Steps




/e Ability for camera to distinguish materials
e Locate the coordinates of object and pick it up

using relative angles instead of hardcoded ones
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