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20 million tons of 
plastic waste 

per year in EU countries 

32,5 % 
recycled
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Sorting as 
Relevant Process 

Step in 
Circular Economy
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Cross-vendor plants
Integration Challenges

Operational rigidity
Demand for adaptability 

Emerging industry
Lack of Standardization

Manual 
sorting processes 



Handling operation based on AI
standardized interfaces, service oriented, open, standard automation components, programmable, user
defined, modular approach
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Kinematics for
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object recognition
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AI Solution Blueprint

• Processing images

• Detecting objects

• Verifying product 
quality

• Postprocessing

• Sorting defect objects 
on a conveyor belt

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

• Generic and can be applied to different fields of 
application.

• Provide abstract solutions for recurring problems 
(scalability).

• Define a Gold Standard.
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Having déjà vus Scaling requires blueprinted concepts
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Workflow and communication between services
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Siemens Industrial AI Portfolio
There is a repeatable pattern to integrate AI in automation

AI 
Engineering

Automation
Integration
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AI Software 
Development Kit

AI Model 
Manager

Industrial Edge 
Connectivity, 

Vision Connector

AI Inference 
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Do I need AI 
know how?

How do I 
achieve 

scalability?

How do I 
solve my 
vision AI
case?

IT
OT

Easy to use platform targeted 
towards domain experts 

Highly customizable use 
case templates

Vision Engineering Portal – VEP

• Platform to train AI models for vision use cases
• Targeted towards domain experts
• High customizability of AI solution via use case templates
• Integrated process compliance
• Scalability via Industrial Edge, Industrial AI portfolio & Cloud

RUNBUILD

Vision AI - Vision Engineering Portal
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1. Choose fitting use case template or bring 
your own 2. Upload data and create a dataset

4. Train model 5. Validate results and deploy to the shopfloor3. Label data

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



Labeling
Big effort and adaption need

Impact of 

• products to be inspected/sorted

• camera, background, light conditions
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Industrial Edge Management (IEM)
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VEP engineering for industrial edge
How VEP interacts with the Industrial AI portfolio

Industrial Edge Device (IED)

ML Package:
• AI Model
• Training scripts
• Pipeline

description
• Dependencies

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

Control information

Images acquired & 
Upload to Cloud

Trained Model

Flexible Deployment

Domain Expert

Automation Engineer

VEP on K8s

Data Upload 
from Edge

Data 
Management 
& Labeling

Model 
Training

AI Model 
Manager

Vision 
Connector

AI Inference 
Server

Template
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Validation & 
Approval

AI Software 
Development 

Kit

Template 
selection

Image collection jobs

AI Model 
Monitor
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Data 
Collector

Template 
Developer



Sensors enable different Use Cases – RGB
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Sensors enable different Use Cases – NIR
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Sensors enable different Use Cases – Sensor Fusion
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Cross-vendor plants
Integration Challenges

Operational rigidity
Demand for adaptability 

Emerging industry
Lack of Standardization

Manual 
sorting processes 
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Blueprint @ AI and MTP
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OUTLOOK



Module Type Package (MTP):
Paradigm shift  Plug & Produce

Limitless
flexibility

70%
reduction in 
engineering 

effort*

50% 
faster time 
to market*
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Module Type Package: how does it work?
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Runtime
Orchestration

OPC UA

Process Orchestration Layer (POL)

Module Builder/
OEM

Customer / System Integrator

Export Import

Download

Module 
Operation

MTP files
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creation of an 
facility with the ReWaste F consortium 

Harnessing the power of MTP for achieving 
an 

for Sensor and 
Process Data Processing/Exchange &
Monitoring 

Digital Waste Research Lab



Aduro P Shredder from Andritz
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Shredder

PEA
ADuro P
Shredder

 

 

 
  

 

   

 
 

MTP Native Implementation:
• Siemens products: Process Function Library (PFL) or Control Function 

Library (CFL) and SIMATIC MTP Creator

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

Consultancy and implementation support by 
Siemens Graz

Typical applications

• Household/industrial waste
• Bulky waste

• Pulp and paper rejects
• Plastics
• Textiles

• Wood
• Paper



Ballistor 4300 from Komptech
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Ballistic
Separator

PEA
Ballistor

 

 

 

  
  

  

  

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

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.
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Conveyor belt

MTP Integrator for WinCC Unified

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



Summary and Outlook
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Bild: Steinert

AI enables 

together boost up effectiveness 
and efficiency to gain higher recycling rates

as a helps to 
overcome proprietary solutions 

Blueprints as a framework help to work in 
and allow 

determines the choice of and
the
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Thank you for 
your attention.

Any questions?



Sensorfusion - Problem

• Erkennung mit RGB nicht 
ausreichend (geschreddert / 
Flakes)

• Wie erreicht man höhere 
Klassifizierungsraten?

• Einzelne Sensoren – einzelne 
Datenströme

• Wie Synchronisieren?

Sensorstraße

© Siemens 2024 | Recy & DepoTech | 14.10.2024 Page 28



• Probleme:
• Linien/Flächenkameras
• Unterschiedliche Framerate
• Unterschiedliche Auflösung
• Zeitlicher Offset
• Vertikaler Offset

Sensorfusion - Kalibrierung
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Erkennung RGB Erkennung Fusion

• Analyseplattform - Fusionierte 
Datenströme

• VQI Tool - AI Modell Trainieren / 
Managen

• Inference Server – AI 
Objekterkennung + 
Klassifizierung

• Objektdaten (Pickinformationen) 
- über Profinet and PLC

Sensorfusion - Ergebnis
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Sensorfusion – combined sensor streams
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• Sensors (camera, NIR, ...) are 
periodically triggered

• Sensor streams are combined 
using sensor fusion

• AI processes sensor streams
• Real-world coordinates of 

objects are computed
• Send object data to PLC via 

Profinet

• Easily manage AI Templates on 
Edge

• Perform automatic data 
collection



Sensorfusion – retrieving more information
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• Analysis using sensor fusion is 
performed in two steps:
o Data Aggregation
o Multi-modal Inference

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

• Sensor fusion component (VCA 
+ SiWaste) aggregates data of 
multiple sensor streams

• Synchronized data is sent to AI 
RT using ZeroMQ

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

IED
RGB camera

NIR camera

GigE

https



Digital Waste Research Lab –
MTP Prototype
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For seamless integration of cross-vendor 
machines – faster time to market

Quantify the value of the sorting system 
outputs to define Ballistor and Shredder 
parameters

Reduced downtime by machine replacement 
on failure

Dispense
Wheel Loader

Aduro
Shredder

Ballistic
Separator

Technikum
Sorting / 
Analysis

Förderband Förderband Förderband

SENSOR SENSORSENSORSENSOR

MTP Def.
-in/out Para
-Visualization

Process Control System / WinCC Unified

OPC UA

MTP Import
-in/out Para
-Visualization

Data Exchange Platform
+ Solver/Edge

MTP Def.
-in/out Para
-Visualization

-control signals for 
Schredder & Ballistor

OPC UA / MQTT / 
File Storage / REST / xxx

-additional commands to control 
Shredder & Ballistor

Optional
MTP Def.

-in/out Para
-Visualization
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