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m Data Analytics Platform for the Optimization of
Information Waste Management Procedures

Technologies Introduction - Problem Definition
Institute

Smart waste management is a very important procedurelndustry4.0
- Profitableassetfor:
A Waste producers
A Wastemanagemenproviders

A Connectionwith loTsensorson industrial premises
A Big data availability
A dgnificantadvances omlata analytics

Enablethe waste managementompanies:
A Tosmarten theirdomain
A Toautomatemany of their solutions angdrocesses
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m Data Analytics Platform for the Optimization of
Information Waste Management Procedures

Technologies Introduction- Our Contribution
Institute

The main goal is t@ontribute to smart waste management optimization
by providing:

A Sensoibased bins andedicated waste management operatiotiat will forcefully
replaceobsoletemethods

A Transparencyf waste spend and access to historical data towards the evaluation and
improvement of waste management througimalytics

A Varietyof analytic services tend usergelated to waste management activities in order
to enhance the decisiemaking and optimiz@lanning
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Data Analytics Platform for the Optimization of
Waste Management Procedures
Overview

30/5/2019

@% Optimizationtool for waste managementompanies

é% State-of-the-art algorithms and methodologies for data analysis
@ Advanced data visualization

(((-,ﬁ) loT devices connectivity and data analysis

= L .
Secure data exchange based on authentication mechanisms
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m Data Analytics Platform for the Optimization of
Waste Management Procedures

Information .
Technologies Services
Institute
Datam:n\ o —
ager ‘
V Monitoring of binsfill level basedon loT sensors
“Level Analyge 5
V Analysisof the binsfill leveltrend | P22 Represetaoy

V Forecastingabout the tonnage of wastesthat is going ..

to be transported by a wastemanagementompany

V Calculator for optimal pair of routes and tonnage T
shouldbe transported ) |y

V Priceforecastingfor variouswastetypes/materials

V Statistical analysis and visualization for better data =

exploration T
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A Useof Ultrasonicand IRsensordor fill levelmeasurement
A Useof LoRanetwork in orderto coverlow power needsand get datafrom sensors

A Measurethe fill level of both indoor and outdoor industrial bins containingscrap
metalandrecyclingmaterials

A Providedistantfill percentagemonitoring for
efficientlogistics betweenindustryand waste
collectioncompanies

A Notification mechanisms (email) for fill level
over 80%
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Fill Level Analysis
Trend Analysis
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A Realtime analysisof fill level SENSOr  ousmsser o Bnaiyaly
d ata Fill Levet Analysis -
A Trend Analysis applied in order to ... e mEEme s T T
createa profile for fill leveltrend o TS e
A Slope Statistic Profile method is
applied on the time series of N ‘ A i
recordings(percentageyof afill level | v o[ T—— it ‘A" e |3
sensor —a— | U ML HSEATHIE - AN e
A Enduserisableto select i : LRTCRTIR M Tim KA U AT Y YT
A Sensor 3 I v " s 1L AT ~
A Date : ! ~
A Slidingwindow for the analysis [
A Thresholddor the analysis
A Typeof visualization(line or radar)

A By using this analysis the waste -
management company is able to
define which bin has the most
aggressivdrend in orderto arrangea

pickup f
58
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Data manager

Tonnage Forecasting

A Forecastingabout the tonnage of wastesthat is 1
goingto be transported by a wastemanagement

Y
company

o

RADAR

A Time series forecasting using moving average
model

Analytics

A Visualizationof predictions

aht
A Enduserisableto select
A Numberof months for aheadprediction &
A Type of visualization (line, scatter, table, =
barandradar)
30/5/2019

Timeseries Forecasting (Moving Averag..  ~

Months
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Tonnage Forecasting
Time series forecasting

Data Table Data Representation

Tonnage
Tonnage

268
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Timeseries Forecasting (Moving Average Model)
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A Predict the probability of future increase or ...
decrease of the transferred tonnage based on ...
current state

State Prediction Engine
Markov Chain Models

Data Table Data Representation

Months Tonnage

= E -
A Markov chain models used to determine the : _
probability of movingfrom one stateto another & —— || e i
A Enduserisableto select ; "
A Months aheadperiodfor the prediction — )
A Current and future state of transferred State Prediction Engine
tonnage(Up/Down) N -
77.61%
Markov Chain process models the states (increase, decreass) of a system (tonnage values) that changes through time.
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A Deep Learningalgorithmto provide prediction ...
for the price per ton at which specific
commercial partners is likely to accept to
buy/sellwastematerial

Price Forecasting Analysis

Price Forecasting

A Predictionmodelbasedon historical price data
¢ RecurrentNeuralNetwork (RNN)s used

A Initial network for regressionis composedof
four hidden Long Short Term Memory (LSTM)
layers with 64, 32, 24 and 8 neurons
respectively

5 nae
el

A Visualization of prediction values and the
coefficient of determination expressed as
accuracyrate in the samediagram

Deep Learning

A Enduserisableto select
A Material for priceprediction

A Type of visualization(line, scatter, table,
barandradar)
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A Optimal RoutesCalculatorbasedon monthly data o peta ok
about routes and transferred weight of wastes
perroute _— :

A CalculateslO best solutions/combinationgor the 8
pair routes/weights that can be transferredfor a . 5
material

A Enduseris ableto: s

. (2]
A Load monthly data per material
A Select type of visualization (table, scatter, . . e
bar,radarandline) :
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Optimal Routes Calculator

Genetic Algorithm

Weight

67609

Data Representation

FE S S S S F
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Optimal Routes Calculator

Top 10 Simulated Solutions
Material: Brown paper

Weights (tons)

1091
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A Statisticalanalysisof the enddza Sdstl® &
A Priceaveragestonnageaveragetc.

A Visualizationof statisticalanalysisoutput
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