
Lean Digital Roadmap of DI
Frank Bleisteiner – Senior Director Production Engineering  

Digital Industries Factory Automation

siemens.com

LDF

Lean Digital

Factory

© Siemens AG 2019



Page 2 © Siemens AG 2019

Excellence in manufacturing – For our customers

Our Framework

Our Mission
„

Be the Role Model for Excellence in  Production and 

Logistics to provide proven Value Add for our 

Customers and Business Units, based on the methods 

of Digital Enterprise and Lean Industrial Engineering 

Shape the Digital Future. Together.”

Dr. Gunter Beitinger, Vice President Manufacturing 

Our Footprint1)

Zebraplant Mechatronics Electronics & Panels

1incl. SI CP plants, which are part of LDF scope (within former DF)

BU-Plant Contract Manufacturer

Yizheng (DI MC, CHN)

Dalian (DI PA, CHN)

Tianjin (DI MC, CHN)

Shanghai (DI MC, CHN)

Nanjing (DI MC, CHN)

Chengdu (DI FA, CHN)

Suzhou (SI CP, CHN)

Tianjin_SNC TJ (CHN)

Kalwa/Thane (DI PA, IND)

Kalwa (SI CP, IND)

Bartlesville1) (DI PA, USA)

Houston (DI PA, USA)

New Kensington (LDA, USA)

Concord (DI PA, KAN)

Peterborough (DI PA, KAN)

Hagenau (DI PA, FRA)

Congelton (DI MC, GBR)

Mohelnice (DI MC, CZE)

Frenstadt (DI MC, CZE)

Trutnov (SI CP, CZE)

Mohelnice GM (DI MC, CZE)

Sibiu (DI PA, RUM)

Buzias (DI MC, RUM)

Gebze (SI CP, TUR,)

Wien (DI PA, AUT)

Nürnberg (DI MC, GER)

Bad Neustadt (DI MC, GER)
Karlsruhe MF-K (DI PA, GER)

Karlsruhe AP-MF (DI PA, GER)

Tübingen (DI MC, GER)

Maroldsweisach (DI MC, GER)

Chemnitz (DI MC, GER)

Erlangen (DI MC, GER)

Fürth (DI FA, GER)

Amberg (DI FA, GER)

Amberg (SI CP, GER,)

Ruhstorf (LDA, GER)

Guadalajara (DI MC, MEX)

Guadalajara (SI CP, MEX)
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Our factories are known as Digital Lighthouse Factories 

More to come:

Digitalization Visitor Center Amberg

Opening 03/2021
➢ 60,000 Customers

➢ 1 Product per second

➢ Highest Quality 
Standard

➢ Horizontal & Vertical 
Data Integration



Page 4 © Siemens AG 2019
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"Classical" productivity measures: lean production; lean administration

Flexible Automation by robots

FY #1 FY #2 FY #3 FY #4 FY #5

IoT & AI

Digitalization

≤50%
by Lean

Long-term

>50%
by automation, 
digitalization and

IoT & AI

Siemens DI factories strengthen the focus on automation & 

digitalization hand in hand with lean productivity

Base 

productivity

Additional

productivity

Big data

Artificial
Intelligence

Cloud &
Platforms

Virtual 
Reality

Simulation

LDF guides the way to Digital Transformation
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Ideation Reference 

processes

Digitalization 

roadmaps

Reference IT 

architecture

Organizational setup

Technology workshops

Reference process design

Technology radar

Mapping software platforms

Streamline PLM

End-to-End

IoT operating system

Disruptive technology

People and methods

IT Roadmap/Functions

PL Tool Definition

MOM Definition

Lean Digital Factory: Digitalization Approach for over 30 plants



Page 7 © Siemens AG 2019

Workstream leads (technical & IT): Selected key experts

• Drive definition of standards and ensure knowledge 
exchange cross plant and BU

• Strategic allocation of PoCs/pilots to best-fit factory and 

provide coaching support

• Identify transfer-ready solution and drive fast scale-ups to 

leverage synergies

Pool of experts (technical and IT) 

• Execute proof of concepts

• Support specific topics

Expert core team

With strong team commitment to the self-defined target state and 

roadmaps, project members drive implementation in their plants 

Project lead (technical/commercial)

Plant coordinators (technical, commercial & IT)

Workstream Coach

Roles in PMO

• Overall guidance

• Target setting 

• Coordinate project in own BU, consolidate 

financial/technical KPIs and support on 
critical topics

• Monitor and support progress of 

implementation with plant mangers

• Thought leader and scout in technology

• Directional support in roadmap development
• Align & identify cross workstreams potentials

PMO

• Provide directional guidance to project lead and core team
• Align and coordinate between HQ and factories to ensure that high-impact solutions are implemented effectively

Consists of 

manufacturing 

network heads, 

plant managers 

and key experts 

bringing together 

strategic overview 

and technological 

expertise

Source: Siemens Consulting



Page 8 © Siemens AG 2019

Example/template

Roadmap to ensure holistic view on Digitalization per function & 

support stringent implementation

Idea and approach for Digitalization Roadmap

Due to high dynamic of Digitalization 

the Roadmap is a working document

Idea

Approach

Sub-projects develop first draft of Digitalization 

Roadmap to …

• … find new Digitalization measures 

beyond classical ideas

• … understand interdependencies 

between defined measures

• … enable mgmt. to trace progress of 

Digitalization

• Identify relevant Digitalization trends 

• Concretize trend 

through target state for specific function

• Define evolution states 

& detail way to target state

• Elaborate & prioritize measures to realize 

target states

1

3

2

4

Data Analytics Controlling

FY17

FY19

Target state

FY21

Fully automated reports 

incl. forecasts based on 

Data Analytics, pattern 

recognition and smart 

prediction

Simple automated 

reporting dashboards

w / only independent 

data sources

Complex automated 

reports complemented 

w ith predictions, 

e.g., extrapolations

Complex automated 

reporting dashboards 

w / multiple interrelated    

data sources

Data integration in supply chain 1

Target state 

described 

by a concrete 

use case

2

4 Measure/s

Trend

3
Evolution 

state

3
Evolution 

state

3
Evolution 

state

4 Measure/s

4 Measure/s

QM

Data exchange

established with

main suppliers

Internal system ready  

for data exchange via defined  

format (interfaces) 

Standardized format for 

data exchange defined

Fully automated digital bi-

directional data exchange 

w ith all suppliers
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Cross-company scalability is enabled by detailed digitalization 

roadmaps and in-depth understanding of technologies

Challenges in the continuation of LDF

Change working mode from evaluation of digitalization 

potentials to sustainable implementation

• Built up of in-depth knowledge to develop "ready-to-use" 
solutions transferable to other factories

• Consideration of fit to holistic roadmap

• Set standards and define platforms

• Continuous knowledge exchange 

Maintain speed in implementation phase by

• Systematic transfer of proven solutions

• Technical coaching in case of road blockers

• Tracking of implementation progress in factories

Scouting for new technologies and periodic review
of digitalization roadmap and potential

• Ongoing scouting for promising technologies

• Periodical review of roadmaps and adjustment of potential 
(in-between focus on implementation of defined concept)

In
-d

e
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ie
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s

e
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P

o
C

P
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a
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e
 3

: 
P
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t

Phase 1: Idea and Concept

Digitalization Roadmaps

P
o

C
P

il
o

t

Ready-to-use

Scale-

up
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Pilots should be fresh topics using new technology, which are 

scalable and measurable

Digitalization pilot criteria

Digitalization pilot criteria, working principles

Principles of set-up 

Dedicated Teams

Lean dedicated teams 

working on the 
project

Design thinking

Agile, building up 

ideas, user-centric,
learn & iterate

New Technology

Introduce / leverages 

a new interesting 
technology / solution

Fresh topic

No negative 

connotation from 
previous experiences

Scalability

Scalable to larger 

parts of organization 
after small scale pilot

"Make things easy"

Makes a process / job 

more convenient for 
employees 

Clear benefits

Value-add clear and

easy to understand

Competences

Implementable with 

available resources /
know how

Timely

Creates impact 

within 3-6 months 
(1st wave pilots)

What? How?

Source: Siemens Consulting



„In addition to the financial & 

processual potentials, cross BU 

collaboration within LDF formed a solid 

network enabling sharing of ideas & 

innovation even beyond the project 

scope ." 
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Streamline PLM

Lean Digital Factory (LDF) modules

LDF – Lean Digital Factory

Streamline

PLM

E2E

IoT
Disruptive

technology

People and methods

Product 100% digital descripted and 

real time accessible

Integrated Digital twin Product

and Production (real time)

Production 100% descripted, f irst 

time right in hardware 

and digital CIP

Real time controlling 

of  production v ia digital 

twin of  perf ormance

Comprehensiv e description 

product

Digital twin product Digital twin production Digital twin performance

Design rules and quality  

checks implemented

PMI (Product Manuf acturing 

Inf ormation) implemented

Comprehensiv e description of  

production

Holistic v alue stream 

simulation

Digital process simulation

Artif icial Intelligence (AI) 

enable dy namic self  

organization of  Production

Analy tics based Perf ormance 

Optimization

All relev ant data of  real 

production av ailable

1

2

3

10

14

9

8

4 5 6 7 12

13

Target state

Trends

11 11

Workflow

Rule Check

Resource 

Library

Digi tal Twin 

product

Mentor

Implementation of digital twins depend on PL software functionalities & their interoperability

Process 

Sequence
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SPLM Mapping of PoCs to Digital Twin Approach

Digital Twin Product Digital Twin Production Digital Twin Performance

Workflow with Mendix / Productivity Applications / Micro Apps 

Rule Check Resource Library

Process Sequence Evaluation

Digital Twin Product

Mentor Valor Process Preparation
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Closed Loop Production Introduction based on digital twins of 

product and production

Reference process production system planning – Overview

Pro-
ject-

mgmt

Input Detailed planning Implementation planningRough planningPre-planningTarget 
Plan-

ning

Execution

Fixed product

Technical data

• Bi l l  o f m ateria l  

(parts  + 

m anufac turing 

proc es s )

• Drawing

• PM I

• Spec i fic ation

• Tes ting 

s pec i fic ation

• Trac eabi l i ty

Intern

Logistic Data

• Quanti ties

• Ram p-up 

c urv e

Intern

Commercial 

Data

• Target produc t 

c os t

Target 

definition

• Qual i ty /c os t/ 

tim e

• Fac t s heet 

(m ac hine-

readable)

• Ram p-up 

s c enarios

• M iles tones / 

deadl ines

• Team

• Fram ework  

c ondi tions

• Budget

• Fac tory  lay out 

p lan

M anufacturing 

method

• As s ign parts  

autom atic a l ly  

to  

m anufac turing 

m ethod (Input 

BOM  and PM I)

• Quanti ty  / 

s ta tis tic s  about 

us age of 

m anufac turing 

proc es s es

M anual 

selection of 

manufacturing 

method

Intern

Extension 

knowledge 

database

Technology

• Quanti ties

• Setup c os t

• Com ponent 

d im ens ions

• Tec hnic a l  

produc t 

param eter

• Ram p-up tim e 

for tec hnology  

(c ons idering 

deadl ines )

M anual 

selection of 

technology

Intern

Extension 

knowledge 

database

M anufacturing 

process 

sequence

• Proc es s  

s equenc e

• M ulti -lev e l  

BOM

Value stream 

(rough)

• Tim e 

es tim ation 

bas ed on 

s im i lar parts

• Tim e 

es tim ation 

bas ed on 

s im i lar 

produc ts

• Tec hnology -

bas ed 

ex perienc e 

v a lues

• Static  

s im ulation

• Calc u lation 

c us tom er tak t

• Calc u lation 

produc t c os t 

(M C/PC/p lant 

pric e)

• As s ign 

c a lc u lator work  

s tation

• Es tim ation 

Inv es t (too ls , 

equipm ent, 

m ov ing c os t, 

in fras truc ture)

• Dim ens ioning 

(qual i ty , 

flex ib i l i ty , 

s peed, c os t, 

av a i lab i l i ty )

• M atc hing wi th  

ex is ting v a lue 

s tream s  

(c apac i ty )

M anufacturing 

structure

Com puter-a ided 

m athem atic a l  

lay out s truc ture 

(s ugges tion)

Ideal layout

Com puter-a ided 

ideal  lay out

Review rough 

planning

• Adjus tm ent o f 

proc es s  

param eter, 

tim es , 

tec hnologies

• Adjus tm ent o f 

inv es t

Project 

approval

Tec hnic al

Com m erc ia l

Logis tic a l

Sc hedule

Value stream 

simulation 

(detailed)

• Relations  

m ateria l  flow

• Com m . 

Proc es s  

ev aluation

• Produc tion 

c ontro l

• In form ation 

flow

• M ateria l  

prov is ion

• Proc es s  tim es

• Bottlenec k  

work  s tation

• Ram p-up 

s im ulation

• Deta i led 

p lanning 

m anufac turing 

s truc ture

Rough layout

• Al ternativ e 

des igns  of 

work  s tations

• Trans fer ideal  

to  rea l  lay out 

→ target-

lay out

• Us e of d ig i ta l  

twins  of 

equipm ent

Work station 

design

M odel  and 

s im ulate hum an-

m ac hine-

in terac tion

• Ev aluation of 

ergonom ic s

• Tim e v aluation

• Ev aluation of 

s afety

Information & 

automation 

concept

• Trac eabi l i ty

• Webs erv ic e

c om m unic ation

• Autom ated 

proc es s  

s equenc e 

c ontro l

• IT m eas ures  

for pok a y ok e 

and 

in terloc k ing

• Conc ept for 

autom ation

• In terdepen-

denc ies  wi th  

other 

proc es s es  and 

equipm ent

Scheduling

(Bac k ward) 

s c hedul ing and 

planning of 

c ri tic a l  path wi th  

m i les tones  

(c ontinuous ly )

Implemen-

tation planning

• Res ourc e 

planning

• M ateria l  

p lanning and 

proc urem ent

• Update 

s c hedule

• Reloc ation 

p lanning

• Feas ib i l i ty  an 

produc tiv i ty  

s tudy

• Sim ulation 

(c ontinuous ) of 

s pec i fic  work  

s tations

Clarification 

with supplier

• Cons truc tion 

rev iew

• Com paris on 

wi th  

s pec i fic ations  

and s tandards

• Tec hnic a l

• Com m erc ia l

• Logis tic a l

• Sc hedule

• Rev iew of 

c om pleted 

s pec i fic ation

• Sim ulation as  

input for 

m ac hine 

program

Order

Autom ated 

prov is ion of input 

data for order  

(as  proc es s  

output)

→ Target: 

Trans fer o f order 

from  purc has er 

to  s uppl ier wi thin  

1 work ing day  

(ov era l l  re leas e 

ins tead of partial  

re leas es )

Detailed Layout

Aggregation of 

rough lay out wi th 

inputs  from  

deta i led p lanning 

(c ontinuous ly )

Review detailed 

planning

∆-v iew

Approval for 

implementation

• Tec hnic al

• Com m erc ia l

• Logis tic a l

• Sc hedule

If requi red 

(earl ier) re leas e 

of parts

Query

Trans fer o f 

drawings  and 

s im ulation data 

in  addi tion to  

s pec i fic ation 

s heets

Evaluation and 

decision

• Dec is ion 

m atrix

• Al ignm ent wi th  

OM , EHS, …

• Trans fer o f 

param eter 

prov ided by  

s uppl ier in  

d ig i ta l  s y s tem  

(CAD, PM I, 

…) → update 

s im ulation of 

deta i led 

p lanning

Execution 

planning

• Autom ated 

trac k ing of 

budget 

(progres s  and 

partia l  

pay m ents )

• Tec hnic a l  

approv al  

in i tia tes  

c om m erc ia l  

s ubs equent 

proc es s es  

autom atic a l ly

Specific  

simulation

Digi ta l  twin of 

equipm ent is  

in tegrated in  

d ig i ta l  m odel  o f 

the fac tory

Pre-acceptance 

(at supplier)

• Suppl ier s taff 

handles  

m ac hine

• Virtua l  

c om m is s ion ing

• Releas e for 

de l iv ery  

(analy s is )

Training and 

incorporation

Equipment 

handover to 

production

• M ac hine 

readable 

av ai lab le

• Ac c eptanc e

• Spare part 

ov erv iew

• M aintenance 

s c hedule

• Com plete 

d ig i ta l  twin is  

av ai lab le and 

in tegrated

Final 

acceptance (in 

factory)

• Ris k  / s afety  

as s es s m ent 

are av ai lab le

• Fac tory  s taff 

handles  

m ac hine

Value stream, 

manufacturing 

structure and ideal 

layout determined 

automatically?

Technology 

identified 

automatically?

M anufacturing 

process selected 

automatically?

y es

no

y es

no

y es

no

1 2 3 4 5 6

6h

Detailed planning 

finished?

y es

no

7

10

9

8

Logistics 

concept

• M ilk  run

• AGV

• Dim ens ioning 

of b in  s iz es

• Dim ens ioning 

of 

s uperm ark ets Infrastructure 

concept

• M edia s upply

• Planning of IT-

lands c ape

12 13

1/3 of 

today’s 

duration

11

Generic generation of Work 
Plan Alternative (WPA) via 
interpretation / ontology of 

EBOM and PMI (MBOM, BOP, 
BOR, Plant Structure)

Generic layout generation 
(e.g. Line Designer based 
on BOP and Plant Structure) 

incl. Value Stream Simulation 
model (Plant Simulation)

Detailing Digital Twin Production (Cell, Line and 
Area/Plant) supported via Tecnomatix (Plant & 
Process Simulation) embedded 

in TeamCenter and linked to layout (NX Line 
Designer) 

Implementation planning 
including customer integration 
with collaboration platform 

TC + Update simulation in 
Tecnomatix and easy order

Closed Loop 
Connecting Digital Twin Performance 
to Product and Production 

→ first gap analysis and optimizations 
during ramp-up 

Digital 
Twin 
Product, 

NX, 
TCPCM

Partly automated process Manual process # Reference to requirement
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Ref Process: NPI = New Product Introduction

Ref Process: NMI = New Machine Introduction

PoC Workflow Engine

Tool for Process Orchestration

Tool for Process Orchestration

Workflow with Mendix / Productivity Applications / Micro Apps 
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Flexible Microservice Apps 

powered by Mendix

Workflow PoC supports the NPI1)/NMI2) reference processes

(NPI: 2000/year @ EWA; 600/month @ WKC)

Stencil ordering is chosen for PoC

The example is just one out of 

30+ sub-processes!

PoC

completed

PoC extension 

requested

Evaluation of a workflow engineWorkflow with Mendix / Productivity Applications / Micro Apps 
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The PoCs digital twin product and DI-wide resource library 

resulted in a standard definition and thus reusability for DI
W

o
rk

fl
o

w
 (

H
o

w
 t

o
)

Levels of detail fulfilled by digital twin

Basic Info

Name and type of an asset classif ied according to potential use cases 

(e.g., production, assembly, logistic, ...)

LoD

01

Supporting Pre-Planning phase as well as implementation and executing of SPLM

Descr. of essential asset capabilities (PMI), all relevant data for factory planning & execution process

LoD

02

Basis for 2D-Layout planning and material flow analytics

Factory planning, sensible 2D layout incl. all functional areas and relevant operation pages (operating 

page, material delivery/f low, maintenance access, ...)

LoD

03

Enabling for realistic rough layout planning

Simplif ied 3D model (boundary view ) with enveloping contours and provision in typ. exchange and 

planning f ile formats (e.g., JT)

LoD

04

Supporting workstation or work-cell design and detail layout of the factory

3D model based on NX incl. kinematic axes (if  relevant for subsequent use in corresponding planning 

tools); NX assembly of complex parts (single resources) for integr. into combined plant project planning

LoD

05

Implementation planning and physical simulation evaluation (if  needed)

Native 3D design model incl. all material types and surface properties for simulation of physical, 

electrical and so on properties (e.g., FEM, thermo, …)

LoD

06

Execution phase based on specific simulation and virtual commissioning

Mechatronic System/Cyber-physical model including all electrical capabilities for virtual commissioning, 

programming and simulation 

LoD

07

Closed loop with life cycle data from operating phase

Aggregated process and event data from MindSphere applications and microservices for reuse in next 

planning phase or scenario validation/simulation

LoD

08

Linked to the reference process

Linked to standard

2 3 4

5

86

catalog

Studies (green & brownfield)

real

Level of Detail (LoD)

IN0692 – SITEMA Purchase order

PI0674 – Introduction of systems

Linked to supplier

Frame Specification for Supplier

PoC

completed

Pilot: Pre-filling 

of library

DF wide production resource library  

PoC

completed

PoC: Evaluate 

defined concept

Digital twin of product 

Resource Library



Page 18 © Siemens AG 2019

End 2 End

Lean Digital Factory (LDF) modules

LDF – Lean Digital Factory

Streamline

PLM

E2E

IoT
Disruptive

technology

People and methods

Complete supply  chain digitally  

connected and optimizes 

ef f iciently based on real time 

process data

All resources (man, machine, 

material) ef f iciently utilized 

using latest technology  trends 

to react on market demands

Decentralized self  

regulating and self  

optimizing sy stem stee-ring 

complete supply  chain 

across DF f actories

Target state

Trends Transparent and digitally 

consistent SCM 

Advanced Planning and 

Scheduling

Self-learning

systems

Cyber-physical

systems

Closed loop data across 
processes optimizes 

complete supply chain 

Transparency across 
logistics processes 

established 

5

8

Transparency across of 
factory processes 

established 

Transparency across 
key supplier processes 

established 

D
a
ta

 in
te

rc
o
n
n
e
c
ti
v

it
y

 a
c
ro

s
s
 p

ro
c
e
s
s
e
s

4

6

7

Product 
communicates 

w/ equipment and 
steers production 

process

Self regulated 
process parameters

Equipment 
communicates w/ 

each other and 
resources to optimize 

process flow

1

2

3 System 
decides 
with AI

System alert 
automati-cally

with 
deviations

System 
provides 
solution 
options

15

16

17

Online 3M 
simulation 

in ERP

Realization 
of process designs

9

14

Intelligent 
utilization. of 

resources

10

Fully  automated 

self -learning  

Dev iation 

Management
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SCM Operations

Material Handling Operations

Production Operations

Synchronized planning of all production resources and activities 

in the SCM for short lead times and maximum utilization

Reference process Inbound- and Intralogistics 

Virtual production planning

Interface Deliver

6

1 2

3

4

7

8

9

10

New demand, 

Change of 

demand

Simulation 

material 

availability

Check available 

stock

Check for receipt 

element ≤ date 

required

Receipt element-

or stock-

reservation

Date/Demand 

confirmation

Order 

in RLT

Alternative

sourcing

self-learning

Decision 

cost vs. leadtime

Simulation 

machine capacity

Check internal 

machine capacity
Sufficient 

capacity

Machine capacity 

reservation

Alternative

sourcing

lef-learning

Decision over 

costs and techn. 

feasibility

Simulation other 

resources (e.g. 

tools, space, bins)

Check resource 

capacity Sufficient 

capacity

Ressource

reservation

Transmission of 

relevant process 

data (quality, 

trace, inline test-

results); 

Finish: (functional) 

final test data

Self-learning 

escalation-mgmt. 

(external/

Siemens-internal)

Alternative 

suggestions not 

practicable/custo

mer deadline shift

Fine-tuning 

Inbound (res-

source planning 

and prioritization)

Material 

delivery and 

discharging

Complexity from 

different delivery 

dates

Identification of 

package (e.g. 

scanning)

Material receipt 

incl. check 

(possible pre-

analysis of 

trends/incoming 

goods-check 

digital)

Repacking

(optional)

Goal MTS/BTO: 

fully automated

ETO: partly 

automated 

(cost/value) sorts 

of packaging 

material

Continuous 

status tracking

Ship-to-line-

concept

Order-

penetration 

point

Material

preparation

Com-

missioning

Material-

transport to

point of use

Goal MTS/BTO: 

fully automated

ETO: partly 

automated 

(cost/value) 

material flow

Replenishment 

impulse (order-

dependent)

Exchange of 

relevant status/

Continuous 

coordination with 

logistics 

Production

Progress-/

consumption-

impulse (order-

independant)

Material transport 

to ramp

Progress-impulse 

not always 

reasonable 

automatable

Workforce 

reservation

Alternative

sourcing

self-learning

Decision over 

costs

Sufficient 

capacity

and correct

qualification

Simulation 

workforce 

capacity

Check workforce 

capacity & 

qualification 

against DOD

Alternative

neural 

sourcing

Decision over 

costs and techn. 

feasib., leadtime

11

13

12 5

14

On stock?

Creation of plan-

PO

yes

no

Receipt element

in time

no

yes

yes

yes

yes

no

no

no

no

yes
Status

ok

no

yes

no

yes

yes

no

Progress acc.

to plan

Constant 

exchange of 

relevant status 

with supplier

Order to supplier

13

Define sequence 

for optimized 

productiv ity

Synchronizing point for resource reservation

Simultaneous planning of all required 

resources for production (material, 

machine and workforce capacity, 

tools etc.) with Preactor

Self-learning systems 

for exception handling

Transparency on supplier progress for 

automated and self-learning escalation 

management

Detailed planning of 

inbound logistics with 

AXIT

Just in Sequence intralogistics based on 

a defined production order and timing 

with Preactor

Automated material provision with AMRs

Production progress monitoring with MES 

Systems Simatic IT or Camstar

Cyber physical Systems for short term 

exception handling

Partly automated process Manual process # Reference to requirement
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In the PoC "Synchronized scheduling and material flow" 

Preactor AS is applied to the APS reference process

Forecast

(0 – 2/5 years)

Long-term Planning

(3 – 24 months)

Short-term Planning

(1 – 4 weeks)

Scheduling

(1 – 36 hours)

Material supply

(0 – 4 hours)

DeliverProduction

Customer Order Management

B AA

frozen zone (pearl-chain)

A

A

B B

C

A
A

A
A

C

A

AA

C
A

Just-in-Sequence (JIS)

B

B
AA

Just-in-time (JIT)

A
XX

XX

B

B

A

A

A

C

capacity 

gap
sales and quantity

workforce capacity

technical capacity

67%

10%

12%

10%

workforce capacity

analysis

77%

15%
3%

5%

technical capacity

analysis

f irst-pass-yield

set-up

technical availability

net-capacity

overtime

net-capacity

holiday

illness

Reference process level 2 for Advanced Planning & Scheduling (APS) 

Automated 

sequence 

education

~25%

Synchronized 

and lean 

material flow

~50%

Optimization of 

set-up time

~25%
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Disruptive technology

Lean Digital Factory (LDF) modules

LDF – Lean Digital Factory

Streamline

PLM

E2E

IoT
Disruptive

technology

People and methods

Advanced

Manufacturing

Robotics Interactive 

Wearables (IW)

Autonomous 

Intelligent 

Transportation

Virtual (VR)

Reality

Economical Production of  Batch Size of  1 Enhanced ef f i-

ciency  through 

interactiv e 

working 

env ironment

Virtual and f ast 

production 

planning

Hybrid Factory 
print parts on demand

VR is part 
of product 

introduction and 
production 

planning process 

AM qualified for 
product specification –

start of low volume 
production

Use cases for high 
pulse laser for 
subtractive and 
multi purpose 
manufacturing

~75% logistic processes 
with AMRs

Archetypes for AMR 
applications identified and 

standards defined

Use cases for VR 
identified and standard 

defined IW is standard for 
selected use cases (e.g. 

maintenance, repair)

Human Collaborative 
Robotics

Standardized 
Cube Bots

Use cases for IW 
evaluated and standards 

defined
3D-Printing

of Manufacturing 
Resources

Use cases for human 
assistance applications 

evaluated and standards 
defined

Dynamic, intelligent and autonomous automation 
farms with swarm intelligence

6

7

Increase automation with 
lightweight robots by 10%

5

11

1

10

4

IW is standard worker 
guidance 

in production and 
support processes

2

3

8

9

Target state

Trends
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Work Based Interaction with Robotics

Classical/Light Weight Collaborative

Fraunhofer IWU, Chemnitz ©

Standard robot carrier 

system

Increase efficiency

Improve ergonomic 

High flexible 

High tact time

ROI < 2a

Classical/ LWR 

versus Collaborative
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From separated control systems to one 

Master controller

Step 1 (PoC Focus): 
Control forklifts & Agilox with one system

➢Transfer forklift control system 
functionalities to SIMOVE

➢Realize interface to Agilox

Step 2 : 
Control forklifts & different AMR types 
with one system

SIMOVE is evaluated as Master Controller for Autonomous Mobile 

Robots (AMR) and forklifts 

Agilox

Step 1
(PoC focus)

Forklifts

Step 2

Omron Knapp WFT*

…SIMOVE
Translator

(VDA* interface 

in development)

* Verband der Automobilindustrie | ** STÄUBLI WFT GmbH 

A unified control system for transport order assignment is needed
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IoT

Lean Digital Factory (LDF) modules

LDF – Lean Digital Factory

Streamline

PLM

E2E

IoT
Disruptive

technology

People and methods

One comprehensiv e and secure 

data lake f or relev ant data of  DF 

f actories

Comprehensiv e traceability  

Supplier → Plant → Customer

Stable f actory  processes 

by  prescriptiv e decisions

and Self -learning sy stems 

(parameters) implemented

Processing

in the cloud

ERP PDM MOM platf orms

connected to cloud

Production 

assets/equipment f ully  

connected to cloud

Ov erall supply  chain 

traceability  

established

Descriptiv e 

processes

established

Pattern recognition

and proposal av ailable

Pattern v isuali-

zation av ailable

Prescriptiv e 

processes 

established

Traceability  of  supplier 

processes integrated

Traceability  of  f actory  

processes integrated

1

2

3

4

5

6

7

8

9

10

11

Cloud computing Tracking and tracing Analytics and Artificial 

Intelligence (AI)

12

Target state

Trends
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Siemens Industrial Edge for automation and MDP on MindSphere 

Concept Overview 

1

2

3

4

Edge Devices 

Secure, future-proof basis for

running Industrial Edge applications

Edge Apps 

Applications for intelligent 

data use

Manufacturing Data 

Platform

Analytics Factory for 

effective and scalable 

cloud computing and 

machine learning

Page 25
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Use Case Vacuum Gripper
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Stabilization of packing machine by online monitoring of vacuum 

grippers

In cooperation with

Challenge

# Regular contamination of 

vacuum system due to heavy dust

# Aggregation of process data 

without re-programming the PLC 

or intervention in the running 

process
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Splitting real time data for PLC and maintenance information for IT

Solution

# Easy integration of a Schmalz-

specific condition monitoring in 

machine HMI and notification 

when to clean the filter

# Utilization of the Schmalz EPC 

App with additional services

# Scalable Plug&Play

Connectivity

In cooperation with
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Use Case Milling spindle

https://www.google.de/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjgg9aWlNneAhXLDOwKHeMEBb8QjRx6BAgBEAU&url=https://www.lpkf.com/applications/pcb-depaneling/&psig=AOvVaw335xW8SOpneRi4iwoFxvJV&ust=1542466101691919
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Predictive Maintenance for depaneling machines

Objective:

Milling spindle in a 

printed circuit board 

depaneling machine

Target and approach: 

Detect critical condition via 

current- and rpm analysis

✓ Edge app predicts downtime

✓ Cloud for alert & dashboard

Problem: 

Aggressive milling dust causes 

stiffness, which leads to 

machine failure

A
n

o
m

a
ly

 s
c
o

re

2 days

damageHeavy anomaly 

detected 

Downtime

http://www.google.de/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjS56aqnMvYAhVB2KQKHc99ArsQjRwIBw&url=http://www.icco.hu/index.php/hu/schunk&psig=AOvVaw3MFqqyX9R1JOvExB4hBNQu&ust=1515598961470652
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Best results by combining different analytic methods

Orange area: normal Operation

Red dots: Anomaly

Target: Locate downtime period Target: Set trigger for service routine

Trend analysis Anomaly detection

Speed

M
o

to
r 

c
u

rr
e

n
t

time

M
o

to
r 

c
u

rr
e

n
t

Algorithm: 

Isolation forest

The algorithm detects downtimes up to 2 days in advance!
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Use Case Tool Management

https://www.imgbase.info/images/safe-wallpapers/photography/miscellaneous/15349_miscellaneous_electronic_circuit.jpg
https://www.imgbase.info/images/safe-wallpapers/photography/miscellaneous/15349_miscellaneous_electronic_circuit.jpg
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From the past… - where complex workflows were 

managed by tools between suppliers and Siemens

Siemens Supplier

Teamcenter

Supplier System

Tool Number Material Numbers

M
a

ste
r 

D
a

ta

O
u

tp
u

t

C
a

p
a

c
ity

G
u

a
ra

n
te

e
d

 

o
u

tp
u

t

Tool Data

A

A

SAP/Spridon System

Plant 1 Plant 2 Plant n
_PDF

Master 

Data

data to 

supplier

data from 

supplier

Additional Data

Additional Data Tool list

update & 

complete

➢ Tool Data Sheet

➢ Tool Condition report

➢ Tool Book

Supplier

data

Import

data

total 

Output

deliver

parts

Material Number
a

- Amount of pieces
- Material data

Logistic data …

…

…

…
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…to the future - where cloud technology as a data platform 

enables an easy tool monitoring and management  

Tool 

Management

Tool Meta Data Demand DataDynamic Tool Data

Production 

of parts

Capacity monitoring

Guaranteed tool output

SUPPLIER

SIEMENS
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People and methods

Lean Digital Factory (LDF) modules

LDF – Lean Digital Factory

Streamline

PLM

E2E

IoT
Disruptive

technology

People and methods

Digital mindset and 

proactiv e use of  digital 

inv entions

Cross f unctional

and agile working 

in order to be f lexible, 

proactiv e and f ast!

Right inf ormation

at the right time 

in the right way

Digital attitude Flexible collaboration Digital Guidance

People learn and 

change themselv es 

continuously

Contribute to 

Digitalization

Competences and job 

prof iles adjusted

Understand 

Digitalization

Siemens Crowd 

Working

Flexible Pooling

Solution oriented 

teams settled

Paperless 

shop f loor

Paperless 

of f ice

Virtual 

inf ormation

1

2

4
3

9

8

5 7

10

11 12

6

Target state

Trends
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Digital Time Management at a glance

Current LDF PoC Result

… to takt times for process optimizationFrom TEAMCENTER Bill of Material … to bill of material with additional 

working time frames from MTM
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Target state of the Digital Time & Ergonomic Management (DTM) 

full integration to Teamcenter

real time & ergonomicstarget time & ergonomicsapproximate time & ergonomicsprediction time & ergonomics

Analyze gap

target and real time & ergonomic

Digital Twin with predetermined 

time & ergonomic 

Prospective assembly time & 

ergonomic prediction

Prospective assembly time & 

ergonomic concretized

Product

design

1 Production

planning

2 Production

engineering

3 Production

execution

4

manufacturing dataprocess dataproduct data

Human Work Design (MTM-HWD®) → automatically

PROKON ERGO

Close the loop
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2

1

Stepwise concept of Digital Time Management integration into 

Teamcenter

Full integration to Teamcenter

• TiCon4Teamcenter

• Automatic HWD* calculation  while generating new work 

plans or during changes

aHWD Calculation with ext. Validation

• automatic Trigger

• Connection to  Teamcenter

• manual transfer of the time values

aHWD Calculation at TiCon4

• Standalone development at TiCon4

• Manual Trigger

• Validation of Algorithm

a
H

W
D

in
 

T
iC

o
n

4

C
o

n
n

e
c

ti
o

n
 

v
ia

 e
x

t.
 

v
a

li
d

a
ti

o
n

T
e

a
m

c
e

n
te

r 

In
te

g
ra

ti
o

n

PoC Pilot Final version

s
ta

tu
s

1

2

3 3

* Human Work Design 
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“New Ways of working” is the ability of our organization to react

in a fast changing world supported by the digital inventions

Benefits

• Production is regarded

as a modern employer
• Working in working groups is

attractive and appreciated
• Collaboration is digital and 

intuitive

• Efficiency is strongly increased 
by working done by best fit and 

high automation degree
• Evolving a co-creation culture 

which acts accordingly to the 

needs of the system

Example (LDF module: People and Methods) 
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Lean Digital Factory –

We are successfully together on the digital journey

Connection of 34 Factories 

to MindSphere Data Lake

"Ready for Scale-Up"

MES on MicroServices

Implementation of 

Smart Algorithms & AI

Orchestrate AGVs with 

Master-Controller SIMOVE

Scale-up of Lightweight Robots

and AGVs

Collaboration with 

MindSphere Partners

PoCs with Siemens portfolioOne for all with 

PoCs and pilots

One voice
Digital 

Twin

Together

New Ways of 

Working

Future of Automation 

with Industrial Edge

Optimization via 

Deep Learning

Development of Digital 

Competencies



Thanks. 
Frank Bleisteiner

Senior Director Production Engineering 

www.siemens.com


