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2005 2010
Data from World Bank
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Industry 4.0

Mechanization, Mass production,
water power, steam  assembly line,
power electricity

Computer and Cyber Physical
automation Systems
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Estimated worldwide annual supply of industrial robots, 10 largest markets, 2016
('000 units)

_———
soth oreo I "
joon D ¢
s I ;'
Germany [ D 20.0
Taiwan || 7.6
italy D 6.5
Mexico [P 5.2
France [P 4.2
Spain [ 3.9
Singapore [ 2.6
India [ 2.6
Thailand [ 2.6
Canada [ 2.3

Czech Republic [ 2.0

Source: International Federation of Robotics, World Robotics 2017 Industrial Robots.
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Automation Readiness Index 2018

How well-prepared 25 countries are for
the challenges and opportunities of
intelligent automation.

SOUTH KOREA

S 2k o}
Innovation for automation

S HY Wt
Skills for an automated economy

=S AT HY "ot
Managing workplace transitions

Created by The Economist Intelligence Unit and sponsored by ABB, 2018






C

ROBOT VISION MADE EASY




Pickit

ROBOT VISION MADE EASY

= N
s

\: 3 / \_. i .‘7'"'!.‘-.,;'
WAYMO 07~ g
e




2004 — 2007 DARPA Grand Challenge

Sebastian Thrun %=, Probabilistic Robotics XA}

2005 F Stanford Racing Team
2007 H Sebastian Thrun w3 7120 g
2012 A 12 XI2FSUA | X AL =8 M2

2017 'd Waymo

on
Pal
M40
-
gt
Pal
O
Ras
| >
m
|m
e

Pickit

ROBOT VISION MADE EASY

WAYMO



ROBOT VISION MADE EASY

ImageNet Large Scale Visual Recognition Challenge

Fei Fei Li 1%
2010 & HE 14M 0|4 o|O|X| Hl|O|E| X|=

dRE H[E 7|2 HEIX] (O|OX] 214,
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ImageNet Large Scale Visual Recognition Challenge

ImageNet competition results

Convolution Pooling Convolution Pooling Fully-connected
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Amazon Warehouse
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Amazon Robotics Challenge (2015 - 2017)

Stow task: Stowing of newly arrived items into a storage system

Pick task: Retrieval and packing of specific items from storage into boxes
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System Design

Sensor setup
Vacuum cleaner
6 DOF UR5 arm

3 DOF endeffector

Storage system
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Endeffector Design

Suction hose

2 DOF

pinch finger

Suction cup

-

This endeffector design allows us to grasp items using suction...



Sensor Setup

Photoneo PhoXi®
3D-Scanner XL

photo camera
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LED panels
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Semantic Segmentation

A state-of-the-art semantic segmentation method is used to perceive objects.

RefineNet

380 1

RefineNet

: Multi-Path Refinement Networks

for High-Resolution Semantic Segmentation

Guosheng Lin, Anton Milan, Chunhua Shen, lan Reid
CVPR 2017




Pickit

ROBOT VISION MADE EASY

Data Capture, Scene Synthesis & Training

We capture new objects using a turntable and generate synthetic scenes on top of annotated

dataset frames. Training is performed in = 30 min on four Titan X cards.




Grasp Generation

bronze_wire_cup mouse_traps
conf: 0.749401 conf: 0.921731

irish_spring_soap i \ windex
conf: 0.811500— e L f = _~conf: 0.861246
playing_cards { R [Pasai| - q—tips_500
conf: 0.813761 ) B /) _~conf: 0.475015
w_aquarium_gravel PR fiskars_scissors
conf: 0.891001™ : i sconf: 0.831069

crayons ice_cube_tray
conf: 0.422604 s conf: 0.976856

reynolds_wrap
conf: 0.836467
paper_towels
conf: 0.903645

white_facecloth
conf: 0.8952127—
hand_weight
conf: 0.928119
robots_everywhere
conf: 0.930464
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Object contours are extracted

from segmentation.

2D grasp points with maximum
distance to the contour are

found.

6D grasp poses are calculated
from depth and local surface

normals.
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Dual-Arm Coordination

Collision free task assignment:

Green & purple: Arm activities.

Yellow: unassigned task generated from

latest perception result.

Timeline of system activities.
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Pick-it 2014




Pick-it 2014 Automatica
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Pick-it 2014 ~ 2016

' Robot manipulator | Av AA”LIJet(Cj)matiOﬂ
2D / 3D camera ‘

Software

\\\ //,,

Component Providers System Integrators Customers



Pick-it 2014 ~ 2016

3D H|F &X|0f|

A7k H[Z0| B0| S0 .
Plug-and-Play
Easy-of-Use
First Pick on the First Day
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Pick-it 2014 ~ 2016
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1 L e

Machine loading Bin picking Depalletizing

Automatic machine loading Get parts out of the bin

Get products on and of pallets

Kitting and assembly Pick and place
Find parts for assembly Pick from conveyors

UNIVERSAL ROBOTS FANUC AR

YASKAWA




Pick-it 2016




Pick-it 2017

Robot Vision @

WORKS FOR
DIFFERENT APPLICATIONS
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Pick-It in Action

“The Pick-it product works great and has an
expected ROI of 2 years, including the four
Universal Robots.

“Getting started with Pick-it was very easy.
Each system was installed and seeing parts
in less than an hour.”

“After setting up four robot cells with Pick-it,

we now have sufficient experience to install
and integrate it with a UR in less than an

hour.”
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Pick-it in Action

“I quickly adopted it and learned to
program it by myself.”

“Any question | had could be resolved
within one or two days by the
responsive Pick-it support team.
Especially the use of snapshots made
the communication with the support
team very efficient.

“I already bought four Pick-it systems:
two of them are running in
production”
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Pick-it 2017 - 2018

ROBOT VISION MADE EASY

AZt2 2

HH2 2
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Pick-it 2018

mﬂ' Po-50404 | Version O6814DF  Application /' Camera o/ Foboi () Stsie ldle Satiar * patat

1x speed Pickit
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Pick-It at Automatlca 2018
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Pick-1t at Automatica 2018

-
]

Demo 1: Picking power sockets from a bin
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Estimated worldwide operational stock of
industrial robots 2015-2016 and forecast for 2017*-2020*

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017* 2018* 2019* 2020*
IFR World Robotocs 2017

+14% on average per year

N
o
=
=
y—
(®)
(=)
o
=

*forecast




Pickit

ROBOT VISION MADE EASY

Estimated worldwide annual shipments of
industrial robots

'000 of units

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Source: IFR Statistical Department
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“Key trends such as digitalisation, simplification
and human-robot collaboration will certainly

shape the future and drive forward rapid
development.”

- IFR president Junji Tsuda -
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“Key trends such as digitalisation, simplification
and human-robot collaboration will certainly

shape the future and drive forward rapid
development.”

- IFR president Junji Tsuda -
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“Key trends such as digitalisation, simplification
and human-robot collaboration with Al certainly

shaped the future and drive forward rapid
development.”
- IFR president 2020 -
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Country Director, Korea

seongyong.koo@pickit3d.com

www.pickit3d.com
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