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Sensing
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At the end of the
day orif a bin is

full it will remind
the user to throw
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System Architecture

SMARTPHONE

BIN/WASTE CONTAINER

CENTRAL SERVER

ULTRASONIC SENSOR

LED STRIPES



Plastic Analyzer

Near-infrared spectroscopy (NIRS)
is a spectroscopic method that

uses the near-infrared region of T N i
the elecfromagnetic specfrum
(from about 700 nm to 2500 nm). L
NIR radiation has less

energy/photon but does excite
molecular vibrations.

A. Absorbance/Reflection
B. Surface effects
C. Interface effects




Google Cloud Vision
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The plastic analyzer
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Android application
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Android application
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Details:

Negozio_1 (id:1) : 58% _
Type: bin

AsyncTask
Type of Waste: packaging classes

Name: Negozio_1

ID: 1

Volume: 13,3/23.0
57%

WasteContainer_1 (id:2) : 15%

-
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Your color is:.

EMPTY THE BIN

BACK TO MENU

Polling Service

Empty the bin into: WasteContainer_1







~ Server Side




Interaction with the
sensors

def polling():

Notify the waste

while (True):
GPIO.setmode (GPIO.BCM)

o g i e, e disposal company

.setup(trash[i] ['echo'], GPIO.IN)

t = Thread(target=polling, args=())
t.start()

app.run('0.0.0.0', port=8080)

GPIO.output(trash[i] ['trig'], False)
time.sleep(0.1) # w
GPIO.output(trash[i] ['tri
time.sleep(0.00001) #
GPIO.output(trash[i] ['trig'], False)

def alert_company (name)

sender = 'psdm.amil7@gmail.com’
receivers = ['fl.casciarofgmail.com']

message = """From: PSDM Service
To: Waste Disposal Center

# acq ‘ to 0 Subject: Waste Container FULL
while GPIO.input(trash([i]['echo']) == 0:

pulse_start = time.time() The waste container: """ + name + """ is full. Please send a truck.

while GPIO.input(trash([i]['echo']) = P
pulse_end = time.time()

pulse_duration = pulse end - pulse_start
username 'psdm.amil7égmail.com’

distance = pulse duration * 17 password = 'vivediciboetristezza'
distance round (distance, 2)

server = smtplib.SMTP('smtp.gmail.com:587"')
server.starttls()

server.login(username, password)
server.sendmail (sender, receivers, message)
server.quit()

curs.close()
conn.close()

if (trash[i]['type'] == "wastecontainer" and
trash[i] ['currentVolume'] >= 0.85 * trash([i] ['maxVolume'] and
trash[i] ['called’'] == False):
alert_company(trash[i] ['name'])
trash[i] ['called'] = True

tt = dict()

te['id'] = t[0]
tt['name'] = t[1]

tt[ 'maxVolume'] = t[2]

tt['currentVolume'] =1

tt['type'] = t[3] =
tt['typeOfWaste'] = t[4]
tt['trig'] = t[5]
tt['echo'] = t[6]
tt['called'] = False
trash.append(tt)
i=1i+1

return trash

elif (trash([i]['type'] == "wastecontainer"
trash[i] ['currentVelume'] <= 0.15 * trash[i] [ 'maxVolume'] and
trash[i] ['called'] == True):

trash[i] ['called’'] = False




@app.route (' /& vl.0/amount/<int:ID>', methods=['GET'])
def get by ID(ID):

tmp = dict()

for t in trash:

if{c['id'] == ID):
tmp=t
return Jjsonify{{'trash': tmp})

dapp.route (' /api/vl.0/amount/<storelN>', methods=['GET'])
def get_trash(storeN):
tmp = []
for in trash:
(t['name' ]==storeN or t['type']=="wastecontainer"):
tmp.append(t)
return jsonify({'trash': tmp})

dapp.route('/api/v1.0/ceolour/<int:ID>', methods=['GET'])
def colour(ID):

colour = ""
while (True):

ore

c = dict()

"WasteContainer X"

for t trash:
if (t['id'] == ID):

currentVolume = t['currentVolume']

c['wastecontainer'] = choseWasteContainer (currentVolume)

break
t = Thread(target=turnOnStripe, args=(cclour,))
t.start()
return jsonify({'colour': c})

Rest Functions

def choseWasteContainer (currentVolume):

wasteContainer = "WasteContainer X"
minFreeSpace = 10000000000 &
for t in trash:
if (t['type']=="wastecontainer"):
freeSpace = t['maxVolume'] - t['currentVolume']
if (freeSpace >= currentVolume and freeSpace <= minFreeSpace):
minFreeSpace = freeSpace
wasteContainer = t['name']
return wasteContainer

turnOnStripe (colour)
;A v e 3 veen
color_value = stripe_colors[colour]

'{ "on true, "hue" :' + str(color_value) + '}
rest.send('PUT', url_to_call, body, {'Content-Type': 'application/json'})

Feo
time.sleep(

T Pon false}'
rest.send('PUT', url_to_call, body, {'Content-Type': 'application/json'})

turnOffStripe ()

body = '{ "on" : false}'
rest.send('PUT', url_to_call, body, {'Content-Type': 'application/json'})
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