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today

CPU/TPU power
threshold reached

strong ai

today 3,9 million robots

TOP S GLOBAL ROBOTICS TRENDS
IN 2024

1 2 3 4
Al AND COBOTS IN MOBILE DIGITAL
MACHINE NEW MANIPULATORS TWIN
LEARNING APPLICATIONS

Find out more at:
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typical robot exercises are in mobile
robots (RoboCup):

inexpensive components, yet all
technologies:

sensors, drive mechanics,
mechatronics, electronics,
programming, ...

however this is not ai !
embedded software running an algorithm

ChatGPT is ai, but no real-world interaction
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creating a real-live application:

pick-up, dip and drop-off




2: program the robot

creating a real-live application:

pick-up, dip and drop-off

camera

gripper

drop-off-point

palette
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SW can run on

* normal desktop

« panel-PC

* true robot control unit

identical interface allows
for offline exercises,
then transfer of RP's

e: program the robot
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digital twin 3D-model of gripper

(created and imported)
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all robot manufacturers optimize their interface for ease-of-use.....
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Robot Program (RP): a list of sequential commands (~ assembler or BASIC)
loop and if-then-else logic by jumps in RP-list

Kugelpicker @@
Start/Configuration
Weight: 3.00 kg
Waypoint
In: number x JOINT Speed = 1003

nnnnnn

Out: "hello world"

= inspiration
Loop _‘
Waypoint approach < S t e p 1 :
g s s < CrEAIE RPwith
_ cards

Rel. approach point
‘Waypoint

mmmmmm

v

decrement x by 1

Rel. palletizing point
Palletizing point: -
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‘Waypoint




e: program the robot

Datei  Start  Einfigen  Entwurf  Ub
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Inspiration by a commercial board game: RoboRally ©: movements need to be
"programmed" by shuffled and dealt cards 6 movements ahead

"copy" cards with PP, print and
Iamlnate a suﬂ‘|C|ent number:;
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Robot Program (RP): a list of sequential commands (~ assembler or BASIC)
loop and if-then-else logic by jumps in RP-list

Kugelpicker @@
Start/Configuration
Weight: 3.00 kg
Waypoint
In: number x JOINT Speed = 1003

Waypoint approach
JOINT Speed = 100%

inspiration

\rY

stepl:
create RP with
cards

Start pallet palette_neu
Pallet/stack definition

inspiration

nnnnnn

Out: "hello world"
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Rel. approach point
‘Waypoint
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decrement x by 1

Rel. palletizing point
Palletizing point: -
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ced robot

Exercise typically
completed in 45

minutes, including
short introduction
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taSk fOr DeepLearning pick only "good" colored balls: SilverBall
skip the "bad" ones (BlueBall, RedBall, GreenBall)

and ignore empty slots !

use a commercial Deep-Learning-ai software which

-
> Is designed for fault recognition in quality control

user must define patterns, for which the ai-module
searches

ai will return found patterns in an ASCII table

user-defined-name | X-position* | Y-position*

*with positions in pixel-count
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Al: DeepLearning in neural net

layers of nodes in Pixe
DNN structure: e
forward facing Pixel

Pixel
Pixel
Pixel
Pixel
Pixel
Pixel
Pixel
Pixel
Pixel
Pixel
Pixel
Pixel
Pixel

image: 4,8 Mpx Output:

ASCII table

l




task for DeeplLearning
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pick only "good" colored balls: SilverBall
skip the "bad" ones (BlueBall, RedBall, GreenBall)
and ignore empty slots !

Stepl: gather appropriate collection of images
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task for DeeplLearning

KameraTest | v2 - Cognex Deep Leaming Studio

Step2 import all images into
DL-GUI
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Tool Paramete

Workspace Tool Database View Plugins Help

Display

Actions for 217 Views  Refresh

Sort

217
Images

1 Selected

Traini

License

EX

ng Studio

Database Overview ()|

BiueB 91 35
GreenB 98 38
Leer 1397 1340
RedB 126 39
SiverB 241 42
1953 1494

classes)

Feature Found Train Labeled

Recall Precision F-Score
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1000
1000
1000
1000
100.0
1000

1000

1000
1000
1000
1000
1000
1000
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en Al and robot

2 more tasks:

arrange data-flow and handle ai-results

Camera \/

dig.Trigger
*

<
status flag

8x DI

, h
Dig. Interface‘/

> | m

“TexDO
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ai-handling
software

Al-PC

L &8 8 0 8

Gra.Ca.
Al- ‘/

Module
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2 more tasks: a T N\

arrange data-flow and handle ai-results

I EERS

Camera v
dlg.Trlgge; mage -v
<
status flag (" huprocess )
" f A ai-handling Gra.Ca.
8X D| > Dig. Interface USB . N
< ' ! results Module
16x DO /\ : resul
- J
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GUI or Java-script C#-szripts Al-GUI
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run it all together
n

sungen fiir die
sierungstechnik und
le Bildverarbeitung

enstleistungsspektrum:
\
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Summary

o installed an Integrated Learning Environment with industrial equipment

o emphasis in on application with close to real-life-application (no building)

o offers multiple levels of complexity define and program the

interconnection ai-robot

program a robot train a deep-learning ai

program a robot via JavaScript

via GUI / cards

kids without school kids
coding XP with coding XP

entry level students bachelor+ level students

o having fun with the outcome



