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Turning Trash
Into Treasure
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Sorting as
Relevant Process
Step In |
Circular Economy
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Current challenges on plastic sorting plants

Cross-vendor plants Emerging industry Operational rigidity Manual
Integration Challenges  Lack of Standardization Demand for adaptability sorting processes
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Handling operation based on Al

standardized interfaces, service oriented, open, standard automation components, programmable, user
defined, modular approach
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Initial situation Goal
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Al Solution Blueprint

-

Having déja vus Scaling requires blueprinted concepts

~

* Provide a solution architecture or concept for
complex and very complex problems.

o processing images » Generic and can be applied to different fields of
application.

* Detecting ObjeCtS * Provide abstract solutions for recurring problems

(scalability).

» Verifying product
quality - Define a Gold Standard.

» Postprocessing

» Sorting defect objects
on a conveyor belt

Industrial Edge| SIMATIC S7-1500 Technology CPU

v
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Workflow and communication between services

Page 8

Siemens
Industrial Edge
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PROFINET

- - -

|

. . TO Positioning
SIMATIC

Product
SIMATIC S7-1500 Technology CPU

Register
LProdReg

PROFINET IRT
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Siemens Industrial Al Portfolio
There is a repeatable pattern to integrate Al in automation

Industrial Edge
CD Connectivity,
Vision Connector

Al
Engineering

Automation
Integration

Al Software
Development Kit
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Vision Al - Vision Engineering Portal

How do |
solve my
vision Al
case?

How do |
Do | need Al achlej\_/e
know how? scalability?
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Vision Engineering Portal — VEP

N

Platform to train Al models for vision use cases
Targeted towards domain experts

High customizability of Al solution via use case templates

Integrated process compliance

Scalability via Industrial Edge, Industrial Al portfolio & Cloud

............

AN

infer.py

Arpmnmenty

Easy to use platform targeted
towards domain experts

Highly customizable use
case templates

/
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VEP Workflow - Create, train and manage vision Al models for Industrial Al use cases

1. Choose fitting use case template or bring
your own 2. Upload data and create a dataset

2. Select/deselect images from your dataset Targetnumber: 0 @) Selected images: &
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[ 4. Train model ] 5. Validate results and deploy to the shopfloor
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Labeling
Big effort and adaption need

Impact of bet_trans 0.6436

« products to be inspected/sorted

e camera, background, light conditions

pet_green 0.8391

DIk 1VE I-I“-“,.
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VEP engineering for industrial edge

How VEP interacts with the Ind

— Cloud based Development & Training Environment (e.g., Azure)

ustrial Al portfolio

Domain Expert

Industrial Edge Management (IEM)

LR E
Q Automation Engineer

App Deployment

_ Industrial Edge Device (IED)

Template
selection Data —
e Lavoling Tya?r?i?llg VaAl;JdpartclJ(\)/;&
Data Upload | LymmSsl20eliNg
from Edge

I ]
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1

ML Package: : |

- Al Model i :

+ Training scripts | I

« Pipeline I i

description | i
« Dependencies : I Images acquired &
I Upload to Cloud
I I-----------
[ |
[ o | Image collection jobs
Template
Developer

Trained Model

ﬂ

Flexible Deployment
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Sensors enable different Use Cases — RGB

Data Processing & Al Automation & Actuators

[ TO Kinematic }

Monochrome

Coloured
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Sensors enable different Use Cases — NIR

Data Processing & Al Automation & Actuators

NIR

[ TO Kinematic }
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Sensors enable different Use Cases — Sensor Fusion

Data Processing & Al Automation & Actuators

TO Kinematic

Materialinfos G rie-| S RGB Infos

PP PPK Metal Paper Other Wood
olute olute lute & solute absolute absolute Metallinfo Objektvo erte Durchm Fl; . QOrang = Turqu Light- [0S
ja/nein lumen Fliche esser RGB) e Yellow Green [cli=iMoise Blue [ Inner
10 B 0 0 0 0

1
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Current challenges on plastic sorting plants

Cross-vendor plants Emerging industry Operational rigidity Manual
Integration Challenges  Lack of Standardization Demand for adaptability sorting processes I
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Blueprint @ Al and MTP OUTLOOK

- . [ e ] . [ ) Pos{tlonmg ]
AXis

SIMATIC

Product
PROFINET Register

LProdReg

Siemens
Industrial Edge SIMATIC S7-1500 Technology CPU
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Module Type Package (MTP):
Paradigm shift = Plug & Produce

‘m Safety &

nt Security @

MTP & 50% 70%

®

'y faster time reduction In
to market engineering
effort”

<[

Limitless
flexibility
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Module Type Package: how does it work?

Module Builder/ |
EEéa . 4

MTP files

Customer / System Integrator

Process Orchestration Layer (POL)

I OPC UA
]

®© rocess Functions - |

.g M_TP Qreator Eibmw (FI:FL) t B A

o . .

< C.ontrol Functions n Runtlme MOdUIe

I: Library (CFL) 0 .
Orchestration Operation

Download

E
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Digital Waste Research Lab

First plastic recycling plant based on
Module Type Package

i SIEMENS
Collaborative creation of an MTP demo

Saubernacher
case facility with the ReWaste F consortium _

Harnessing the power of MTP for achieving
an adaptive plant

Digital Data Platform for Sensor and

Process Data Processing/Exchange &
Monitoring

(%) KOMPTECH
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Aduro P Shredder from Andritz

Shredder

MTP Implementation

Preferred solution:
MTP Native Implementation:

Siemens products: Process Function Library (PFL) or Control Function
Library (CFL) and SIMATIC MTP Creator

Alternative:
MTP Upgrade Implementation:

Siemens products: Machine Proxy App for Ind. Edge

Consultancy and implementation support by
Siemens Graz

Unrestricted | © Siemens 2024 | ERAT | 21.10.2024

Typical applications

» Household/industrial waste
* Bulky waste

 Pulp and paper rejects

* Plastics

* Textiles

» Wood

 Paper




Ballistor 4300 from Komptech

pan i e

Ballistic
Separator

MTP Implementation

MTP Upgrade Implementation:
Siemens products: Machine Proxy App for Ind. Edge

Unrestricted | © Siemens 2024 | ERAT | 21.10.2024

The Ballistor separates out usable fractions
from waste and potential recyclables. By
combining  ballistic  separation  with
screening, in just one pass-through the
material stream is separated to the criteria
3/2-dimensional, rolling-cubic-rigid/ flat-soft-
narrow, and particle size.

KOMPTECH

Fieldbus

-
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SIMATIC MTP Integrator for WinCC Unified
First Siemens SCADA enhanced with MTP capabilities

B |

i

Conveyor belt

KOMPTECH

Fieldbus
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Summary and Outlook

Al enables automated sorting

Al & Automation together boost up effectiveness
and efficiency to gain higher recycling rates

Module Type Package as a standard helps to
overcome proprietary solutions

Blueprints as a framework help to work in
ecosystems and allow flexible solutions

Use Case determines the choice of sensors and
the Al model
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Too good to
be true?

Stay tuned!
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Thank you for
your attention.

Any questions?
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Sensorfusion - Problem

Erkennung mit RGB nicht Sensorstralle
ausreichend (geschreddert /
Flakes)

Wie erreicht man hdhere
Klassifizierungsraten?

Einzelne Sensoren — einzelne
Datenstrome

Wie Synchronisieren?

Laser 2x

Metall
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Sensorfusion - Kalibrierung

Probleme:
Linien/Flachenkameras

Unterschiedliche Framerate
Unterschiedliche Aufldsung
Zeitlicher Offset
Vertikaler Offset

Metal

Interpolation

Metal

1

Combined
and

interpolated

1
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Configuration

£ Mono16 File

Resolution Factor

Metal

Time [ms]

D Fli ppe d
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Sensorfusion - Ergebnis

Analyseplattform - Fusionierte
Datenstrome

VQI Tool - Al Modell Trainieren /
Managen

Inference Server — Al
Objekterkennung +
Klassifizierung

Objektdaten (Pickinformationen)
- Uber Profinet and PLC
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Sensorfusion — combined sensor streams

» Sensors (camera, NIR, ...) are
periodically triggered

» Sensor streams are combined
using sensor fusion

* Al processes sensor streams

« Real-world coordinates of
objects are computed

< Send object data to PLC via IED
Profinet

SIMATIC 57-1500 Technology CPU

« Easily manage Al Templates on
Edge

*  Perform automatic data
collection

et
[T}
=
=
Q
f
-
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Sensorfusion —retrieving more information

Analysis using sensor fusion is
performed in two steps:

o Data Aggregation
o Multi-modal Inference

Page 32

Sensors (camera, NIR, ...) are
periodically triggered
Sensor fusion component (VCA

+ SiWaste) aggregates data of
multiple sensor streams

Synchronized data is sent to Al
RT using ZeroMQ

Analyse products on the
conveyor using state-of-the-art
multi-modal Al

© Siemens 2024 | Recy & DepoTech | 14.10.2024

RGB camera

IED Sensor Fusion
ZMQ
NIR camera .
RGB Camera Hyperspectral Imaging
(¢ S -& -
ol -\
O OF ®
PET PP PVC Il HDPE W Ps PET PP PVC W HDPE BWPs
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Digital Waste Research Lab —
MTP Prototype

Data Exchange Platform =
+Solver/Edge @ PN @ 0z 2 saseery DU .?/Zit"?ff;”

-control signals for i o H H
SIEMENS SIEMENS R anmmanrs Standardization

-additional commands to control For seamless integration of cross-vendor
Shredder & Balistor i .
machines — faster time to market

i T __._./'I T h -k - -
Dispense [kl Aduro _ o Ballistic ~ [ffsuseceoncll :cc)rtriungu;n Dynamlc adaptat|0n of

Shredder Separator

(%) KOMPTECH

Wheel Loader

Analysis machine parameters

ANDRITL
o bt o Dt Optional Quantify the value of the sorting system
-in/out Para in/out Para oot outputs to define Ballistor and Shredder

-Visualization -Visualization

OPCUA /MQTT/
File Storage / REST / x

-Visualization SIEMENS parameteI’S

SiWaste Analysls

Samsorik Redwave Mate Platform

Plug & Recycle: Operational
D i continuity

A AN 0 V3 Reduced downtime by machine replacement
on failure

v &
I -

NS NSOf
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