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Hvad er digitalisering ?
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Hvad er digitalisering ?

• Indførelse af digitale teknologier i virksomheders processer

• Generering af digital information (databaser) i virksomhederne om processer, 
produkter, etc.

• Benyttelse af digitale redskaber i stedet for papir til instruktion af medarbejdere

• Indførelse af robotter/automatisering kan udfoldes langt bredere. Dette er en 
konsekvens af digitalisering og IKKE en del af definitionen

• Vi forsker i teknologier til at muliggøre denne udfoldning af robotter. Nu følger en 
præsentation af vores forskningsområde med eksempler som for det meste 
desværre er udenfor mejeribranchen. Slides er ovenikøbet for det meste på 
engelsk…
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Mathematical modeling

We model robotic systems and robotic

processes. These models are the basis for 

accurate simulations and the learning of 

robotic solutions. 

Planning optimal robot trajectories

When planning the trajectories for executing

a task, the optimal trajectory must be

efficient and robust to uncertainties in the 

used models.

Object recognition and pose estimation

Our research involves a set of new 

approaches aiming at decreasing the 

manual involvement and thereby reducing

setup time to a minimum
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Robot systems Engineering

M.Sc. (2 years) 

(Intake 2018: 80 students)

BSc (MSc) (3 (5) years)

(Intake 2018: 72 students)

B.Eng.

(Intake 2018: 76 students)

Around 225 new students !!

Welfare Technology

M.Sc., B.Sc. 

(Intake: around 30 students)
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Traditional robot solutions
a) Complex, but repetitive
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Fixed part locations

Robots are fenced off

Potentially complex processes

Repetitive robot movements



Lignende robotter på Taulov Mejeri
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Traditional robot solutions
b) Non-repetitive, but simple
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Random part locations

Detection with vision (simple)

Robots are fenced off

Simple processes
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“Collaborative robots is a new technology that allows us to have a human and a robot 
working in the same workspace.

Of course, this means that collaborative robots need to have certain characteristics: 
They need to be flexible, easily programmable and safe. Only if these preconditions 
are met, a true collaboration of human and robot can take place and thrive”

SDU Robotics

https://www.universal-robots.com/products/


Kollaborative robotter her ?
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Our (SDU Robotics) main topic: 
Collaborative robot assembly

• Very relevant for Danish companies

• Automation of assembly currently almost only for 
mass production (parts at fixed locations as in the car 
assembly example)

• Challenging (no standard solutions)
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A
B

CD

Human assembly
Non-repetitive and more complex

SDU Robotics

Randomly located parts

Accurate placements

Maybe only e.g. for 2 hours

Humans are not fenced off
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A
B

CD

Collaborative robot (cobot) assembly
Some challenges

SDU Robotics

Randomly located parts

Accurate placements

Robots and Humans

Maybe only e.g. for 2 hours

Feeding techniques

Force/Vision/AI  based control

Safety, easy programming

Movable and easily
reconfigurable robot cells
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Important:
Digital models of parts and sequences
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Programming and testing in virtual environments

Example from one of our European projects: 
Headlight assembly for automotive

SDU 
Robotics

SDU Robotics 
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A
B

CD

Cobot assembly
Some challenges
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Randomly located parts

Accurate placements

Maybe only e.g. for 2 hours

Feeding techniques

Force/Vision/AI  based control

Movable and easily
reconfigurable robot cells

Safety, easy programming
Robots and Humans
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Feeding
techniques

Precise dynamic simulations of vibrational feeders for virtual design 
and optimization of traps and trap sequences

Accurate
placements

Optimizing the control with respect to robustness to deviations in part 
location relative to robot end effector (gripper)

Robots and 
Humans

Simulation of functionality of overall system. 
AR/VR simulations for training of shop floor workers

Easy programming using building blocks

SDU Robotics

Examples of using digital modeling and 
simulation for cobot assembly
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simulation for cobot assembly

Robots and 
Humans



23-11-2018 21

Precise dynamic simulations of vibrational feeders for virtual design 
and optimization of traps and trap sequences

SDU Robotics

Feeding
techniques



23-11-2018 22

Precise dynamic simulations of vibrational feeders for virtual design 
and optimization of traps and trap sequences

SDU Robotics

Feeding
techniques



23-11-2018 23

Precise dynamic simulations of vibrational feeders for virtual design 
and optimization of traps and trap sequences

SDU Robotics

Feeding
techniques



23-11-2018 24

Precise dynamic simulations of vibrational feeders for virtual design 
and optimization of traps and trap sequences

SDU Robotics

Feeding
techniques



23-11-2018 25SDU Robotics

Precise dynamic simulations of vibrational feeders for virtual design 
and optimization of traps and trap sequences

Feeding
techniques
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Examples of using digital modeling and 
simulation for cobot assembly

Robots and 
Humans



The infamous Professors Negation field
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• From an industrial application at a 
local Danish company

• Task: Place the two union nuts on 
the pipe as shown

• Several steps in the task, but main 
objective here is getting the nuts 
onto the pipe

• Simple pipe and nut feeders used

Optimizing the control with respect to robustness to deviations in part 
location relative to robot end effector (gripper)

Accurate
placements
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placements
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Feeding
techniques
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Examples of using digital modeling and 
simulation for cobot assembly

Robots and 
Humans
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Robots and 
Humans

Humans work as robots 
(and safety/working condition is treated rather liberally)



Simulation of functionality of overall system. 
AR/VR simulations for training of shop floor workers

Test facilities: Production realistic laboratory at SDU

Simulation from overall system to detailed processes

Simulation support for AR/VR to test UI and human-robot environment

SDU Robotics

Robots and 
Humans



Easy programming using building blocks

SDU Robotics

Robots and 
Humans

Action TypeInput condition Expected output

Action Parameters
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Grasp cylindrical
object with gripper X

Input condition
• Graspable object

detected

Action Parameters
• Gripper preform

relative to object
• Closing control

CheckCheck

Move object to fixture 
using gripper X

Mount object on 
fixture using gripper X

Expected output
• Object correctly

in fixture

Action Parameters
• Path
• Velocity profile

Action Parameters
• Trajectory
• Force  control

Check CheckCheck

Align object

Action Parameters
• Path to aligner
• Aligning control

Programming with building blocks

SDU Robotics



Summary: Tools for Cobot Assembly
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Smart building blocks
Building block parametrization
(intuitive for the user)

Simulation of assembly lines, 
Cells, processes incl. AR/VR

• Hvad det er for redskaber og kompetencer, der skal til 
for at løse de opgaver, som udviklingen kræver?

• Hvilken betydning det får for arbejdsmarkedet, når 
arbejdsstyrkens aldersspredning øges med den stadigt 
stigende tilbagetrækningsalder?



World Robot Summit (Tokyo, Oct. 2018)
Industrial Assembly Challenge
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Outline of challenge in pictures
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Our robot cell
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250  applied to compete of which 16 were selected. Among them SDU Robotics (us).

チーム名 国籍・地域 所属

Cambridge Robotics United Kingdom University of Cambridge

CMIT Robotics Thailand Kasetsart University

JAKS Japan Kanazawa UNIV.

Robotic Materials U.S.A. Robotic Materials Inc.

BerlinAUTs Germany TU Berlin UNIV.

Team SAGAMIHARA Japan MEMO Technos Corp.

O2AS Japan Osaka UNIV.

Team. ALGoZa Japan Chitose Robotics Inc.

3up technology Japan 3up technology

YH-CASIA China Institute of Automation, Chinese Academy of Sciences UNIV.

FA.COM Robotics Japan office FA.com Co.,Ltd.

Team The Robot System Integrators Japan -

ARTC Singapore -

CPF Robotics Thailand CPF

hippopoTaMUs Japan Tokyo Metropolitan UNIV.

SDU Robotics Denmark University of Southern Denmark

SDU Robotics
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Vi er bedre til robotter… ☺
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Thank you for your attention !
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