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An intensive collaborative innovation ecosystem
enabling a profound and integral business transformation



Cognitive and physical supportive 
systems for a more effective 
worker in a context of  sustainable 
work   

Creation of actionable insights via the smart use of data and 
domain knowledge realizing actionable intelligence to 
respond to flexibility and resilience opportunities and threats 
proactively and reactively   

Smart robotics and flexible automation, 
ensuring optimality for varying product 
volumes in mass customized production, 
based on service-oriented architectures
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Robots are widely used in assembly but …



… not in flexible assembly

• Fast robot programming 
is key for flexible 
assembly

Source: https://www.bcg.com/publications/2015/lean-manufacturing-innovation-robots-redefine-competitiveness



Key ingredients for flexible robot systems

Skill-based robot programming

pick&place

Human/robot collaboration

sensor DP

insertion

glueing

Hardware-independent parametric 
skills 

hardware-specific device primitives

Modular gripping systems 

Computer visionMobility
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Skill based programming & operation can 
drastically reduce programming time
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execution & 
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Source: https://doi.org/10.1016/j.rcim.2018.03.008

Programming
Teach-in
Self-learning

https://doi.org/10.1016/j.rcim.2018.03.008


But flexible assembly also requires flexible kitting:
skilled based operation is also needed here



Low-cost vision solutions: synthetic data generation & 
cheap(er) cameras

• CAD2DETECT: train a detector using only CAD data for 2D cameras

• CAD2POSE: train a 3D pose detector using only CAD data for 2D cameras



Operator Guidance

1.All these solutions depend on the manual entry of the instruction content
2.There is a need for personalized, context-aware and interactive 

instructions
BUT

1 min 
of work

25 min – 100 min
of preparation

DWI



Generation of Digital Work Instructions from CAD

High mix, low volume 
manufacturing

↓

High amount of 
instructions

↓

Time/Cost-intensive 
process of instruction 

creation

Assembly sequence

Work instructions
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Transferring this information to other technologies

DWI platforms

AR platforms

State tracker

…

Image Video

3D Models

Text
Step 17: Insert part 'Bolt_Short_1' into the 

assembly

Variables

• AR
• Operation
• State tracker





Examples of values Total Time Total Errors 
Digital Instructions 12:02 7,01
AR Instructions 10:23 2,59

Efficiency AR in DWI 

Up to 70% time reduction in creation of DWI 
using CAD2DWI 

Up to 96% time reduction in case of product 
families*

*use case dependent

Digital Assistant User experience 



ProductionS - Infrastructure

Mobile Make Lab
Robotic Systems Lab Operator5.0 Lab
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Easy creation and deployment of interactive 
instructions & training

XML

Company 
database

XML/DWI 
Viewer

DWI platform

…

Seamless workflow for building Operator Guidance (Digital Work Instructions & Monitoring) 
from Legacy, Design & ShopFloor information

DWI Exporter

XR Trainings

DWI Importer

(Semi-)
automatic 

DWI Creation
Design

Legacy

PbD
World model

Shopfloor

WorldState
Capturing

FlowManager

World State data
Sensor observations

UI

Framework for AR instructions 
& quality monitoring
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