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Welcome!



STAYING AGILE IN THE INDUSTRY 4.0

A robot system must be easily adaptable to 
changes in products or processes without the 
need to rely on extensively trained 
employees in order to be profitable for small 
production batches and customized products.

euRobotics Multi‐Annual Roadmap, 2016
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Fixed Automation
• Expert systems
• Optimal solutions, 
known environment
• Not flexible

Agile automation
• Intuitive systems
• “Smart“ solutions, 
sensed environment
• Flexible

Performance  Reactivity & Resilience



$$$

INTERNATIONAL COMPETITION RECRUITING

FULL AUTOMATION

TOO EXPENSIVE FOR LOW VOLUMES!

AGILE AUTOMATION

FOCUS ON FLEXIBILITY AND RESILIENCE,  FOCUS ON PERFORMANCE

$$$

BUT ALSO ON WORKER UPSKILLING
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Collaborative robotics, an opportunity for the industry 4.0



WHY ARE COBOTS NOT AGILE ENOUGH?

• Online programming requires
fixed environments
and is limited to simple tasks

• Intuitive programming apps require 
a model of the workspace 
which is too time consuming/complex

• Sensor integration often requires
expert knowledge
and reduces reactivity/profitability



empower t he wor ker



TUTORIALS

SMART TOOLS

DIGITAL TWIN

NO‐CODE
INTERFACE

AUGMENTED 
REALITY

INNOVATIONS IN
HUMAN MACHINE INTERFACE

INNOVATIONS IN ROBOTICS

USER‐CENTERED
DESIGN

WITH UNIVERSAL SOFTWARE
FOR ALL HARDWARE

FLEXIBLE ROBOTIC CELLS
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Easy Trajectory
definition

Easy vision
programming

Workspace 
integration

Autogenerated
Simulator
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Agile manufacturing is 
about …

… and that is exactly 
what humans are good at



One software
One Cell

Universal no‐code
programming

Visual simulation
Virtual ‐ and Augmented Reality

High mix, low volumes 
(SME’s)

Tutorials
Smart Tools

Worker upskilling
for autonomous companies
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Flexibility – Usability Tradeoff

SAFE ENVIRONMENT

Device Primitives

Move robot
cartesian

Open 
gripper

Capture 
point cloud

Tasks

Assemble 
rotor

Fetch rotor 
cores

Skills

Pick object Navigate to 
location

Calibrate to 
station

USABILITY

FLEXIBILITY

Assemble       rotor

Place on        rotorstator

Pick       rotorrotor

Assemble                     with new orientation       rotor

Place on        rotorstator

Pick       rotorrotor

Go to   new rotor orientation
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SOFTWARE ARCHITECTURE

TASK‐INDEPENDENT MODULES

THINK ‐ ACTION MANAGER

SENSE ‐ VIRTUAL MODEL

ACT ‐ TRAJECTORY GENERATION

COLLABORATE – HUMAN‐MACHINE INTERFACES

TASK DATABASES

DB MANAGER AR‐DEVICEPROGRAMMING INTERFACE
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SENSORSAGENTS

ROBOTS

Security 
layer

Security 
layer

ACTIONS

PRIMITIVES

OBJECTS



USE CASE : Sensor packaging
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USE CASE : Sorting and palletizing watch links
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Box of links Put on wire Polishing

Washing Put on basketPut in final boxes
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Cabinet

Pick/Place Box

Pick/Place 
Pallet

Put links in Asycube

Place Pallet on 
Table

Detect links in 
Asycube

Find free 
places

Place Links in Pallet
D
et
ec
tio

n 
of
 P
al
le
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 a
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 B
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y 
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USE CASE : Loading a press with various parts
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Thank you for your attention!

With the kind support of:

Lucas.renfer@bfh.ch
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Next 
Meetings


