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Azure Al Web Services
(Cognitive Services)

(g
=

Face Detection

Text to Speech

Bot Service

Main Controller

.

REST Interface Task Planner
A
O
Vision System Motion Planner
2 %

Robot Operation
System

Sawyer Robot Controller

e

ROS Robot
Controller

Gl

Embedded
Controller
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e |ntelligent Robotics - Microsoft Al Lab



https://www.microsoft.com/en-us/ai/ai-lab-intelligent-robotics

Delivery Trucks Shopping Assistants

Robot Vehic[es Customer Service

Big Trucks Promotional Robots

Shuttles Tour Guides

&b

Welding Robots

Palletizing Robots
i belageo g™

5 : dustrial o_=o Logistics .

Industrial Cleaning Robots \n E ° = — As_helf Mana@gnt Robots

Laser Cutting Robots axD ] Sorting Robots
o Examples Of o

Brick Laying Aprotsr 7 R O?)Ot s Autonomous Tractors

Mobile Drilling Robots____ ), COnstruction gy NI InhRgt) Agriculture Weeding and Pruning Robots
B ' : o Business

Transport R°b9b‘, Greenhouse and Nursery Assistants

Security and Surveillance Robots Telecommuting and Teleconferencing

W r‘-’/e
g ec\“\ Prese
Monitoring Drones S Nce Remote Monitoring

Search and Rescue Robots Tele-education

o b
Storefront Robots Ente“d\“ dP"OCe ssina Cooking Robots
Special Effects Robots in Films Pizza Making Robots
Fantastical Creatures Robo Cake Decorating Robots

intellspot.com
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https://www.intellspot.com/artificial-intelligence-robots/

EMO: The Coolest Al Desktop Pet with
Personality and Ideas.

INDIEGOGO



https://geekflare.com/fr/best-personal-robots/
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Deep learning uses many-layered neural
networks t sorithms that find the

ts of ]

ClE XS 2 X (Artificial Intelligence
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Learn How Artificial Intelligence (Al)

Is Changing Robotics



https://www.intel.com/content/www/us/en/robotics/artificial-intelligence-robotics.html
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Autonomous Mobile Robots (AMRSs)
Automated Guided Vehicles (AGVs)
Articulated Robots

* Humanoids

* Cobots

Hybrids

Global Al Robots Market to Reach -
1 $21.4 Billion by 2026 (Reportlinker.com) '




Size of the European
market for autonomous
mobile robots (AMR)
from 2016 to 2021,

with a forecast through
2028
(in million U.S. dollars)

5,000

4,000

3,000

2,000

Market size in million U.5. daollars

1,000

2016 2017

©® Additional Information

2018

2019

2020

2021

1,129.23

2022*

1,421.59

2023*

1,766.75

2024*

2,169.03

2025*

2,632.14

2026*

3,751.94 O

3,159.06

19

2027%  2028*

@© Statista 2023 M

Show source @
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https://link.springer.com/article/10.1007/s43154-020-00026-1
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https://www.tue.nl/en/research/research-areas/humans-and-technology/social-robotics-lab
https://www.computerweekly.com/news/252503646/Social-robots-on-the-rise-in-the-Netherlands

HEZE N8 2EX o520 (22 2X 34)

Hoe werkt Tessa?

Hier leggen we uit hoe zorgrobot Tessa werkt, wat ze

precies kan doen en waarom Tessa eigenlijk werkt.

‘Socializing through
tech rW(m,/

J‘\ RObOt

‘ A\\ More on 101 Top Robotics Startups and Companies in The
Netherlands (2021) - BestStartup.eu

P

OO

Hulpmiddel Emotie Nabootsende Knuffel


https://www.beststartup.eu/101-top-robotics-startups-and-companies-in-the-netherlands-2021/
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Lees meer
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® Belangrijkste Gehruik
zegt dat van collaboratl l'.uhnts/
bet gebruik van rol G cohots
hen concurrerender @ 4.
[ & M

=
46%

lan dit in de komen-
h Kwaliteitscontroles 32% de 12 f:]aa nden te doen
[5)
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Hype Cycle for Artificial Intelligence, 2023

Smart Robots Generative Al

Responsible Al
Neuromorphic Computing
Prompt Engineering

Foundation

Artificial General Intelligence Models

Synthetic Data
Decision Intelligence
Al TRISM

Operational Al Systems

ModelOps

Compaosite Al
Data-Centric Al

EdgeAl Computer
Vision

Al Engineering

Al Simulation

Causal Al

Expectations

Cloud Al
Knowledge Graphs Services

(T Data Labeling

Neuro-Symbolic Al and Annotation

Multiagent Systems Intelligent Applications

First-Principles Al

Autonomous Vehicles
Automatic Systems

Al Maker and Teaching Kits

Peak of
Innovation Inflated Trough of Slope of Plateau of
Trigger Expectations Disillusionment Enlightenment Productivity
-
Time
Plateau will be reached:
() less than 2 years ® 2to5years @ 5to10years A more than 10 years () obsolete before plateau As of July 2023

gartner.com

Source: Gartner

@ 2023 Gartner, Inc. and/or its affiliates. All rights reserved. 2079794 G a rt n e r®



ChatGPT Sprints to
One Million Users

Time it took for selected online services
to reach one million users

o2t
i

e I 5o & 5 chatbot) Z S MEIE (chatterbot)
. C D - . - .
ckstarter' 20> | 25 years SSOlelts e ddmaltiss
I | S0l 580 A s A = K 2
ron 2ccc. | 2 5 years SR Do o
Twitter 200- | 2 years
o« ZHAH HFAITI}F ZFHEH HEAI O LI &l
Foursquare"”""r 2009 — 13 months a0 —1 O _|J-|- 1 L—- O _I—E L'|-T|O-I -
Facebook 2004 - 10 months ® —DF—E D'”A|_|X'| l—l' 17—'1“ E-'I (CS) g% 7|_I-E|_|--6|;|'
Dropbox 2 oélﬁ?'” O'I (7|E %él- AE_l I:CI>:|, Xl_li O:HO—II:; %Fxf
Spotiy 26 o2 P02 712 Y £ 5) 20t0f 08
O O "
Instagram™* 2010 . 2.5 months D"D‘DD o %OH ChatGPT= A'”7:”&|| O._' —T—%% t,':F_T'_ %I\E
ChatGPT 2022 |5 days 20

* one million backers ** one million nights booked *** one million downlo:

I Source: Company announcements via Business Insider/Linkedin _ I
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ChatGPT

(powered by the
GPT-3.5
architecture)

Reinforcement Learning from Human Feedback (RLHF)

Step1

Collect demonstration data
and train a supervised policy.

A promptis e
x o/
sampled from our

Explain reinforcement
prompt dataset. learning to a 6 year old.

A labeler
demonstrates the
desired output 4

H ‘We give treats and
behavior. punishments to teach...

This data isused to
fine-tune GPT-3.5
with supervised

learning. @é B

Introducing ChatGPT (openai.com)

Step 2

Collect comparison data and
train a reward model.

A prompt and I ‘;

L
several model Explain reinforcement
outputs are
sampled.

A 0o

In rerdorcement Explain rewands...

warning, thes
agenilia.

G i

Inmachine We give ireats and
|aaffing EINEERTEE 1

beach..

A labeler ranks the
outputs from best
to worst.

This data is used
to train our
reward model,

learning to a 6 year old.

Step 3

Optimize a policy against the
reward model using the PPO
reinforcement learning algorithm.

A new promptis F e
aakl D|€d from Write a story
the dataset. about otters.

The PPO model is
initialized from the
supervised policy.

The policy generates
an output.

Once upon a time...

The reward model
calculates a reward
for the output.

The reward is used
to update the
policy using PPO.



https://openai.com/blog/chatgpt

°|20] 188 M

* 5 English Chat Bots That’ll Never Judge
You | FluentU English

* 9 Virtual Al Companions to Chat and Have
Fun With (makeuseof.com)

 Audrey, Charles, Cristal, Mike, Tomo - 5
intelligent robots! Chat in English!
(tolearnenglish.com)

* Bots For Practising English Conversation
Skills | Cambridge English

* The Top 6 French Chatbots for Realistic
Language Practice | FluentU French



https://www.fluentu.com/blog/english/chat-with-robot-to-learn-english/#:~:text=How%20to%20Chat%20with%20Robots%20to%20Learn%20English,...%205%205.%20Akinator%20%28The%20Mind-reading%20Genie%29%20
https://www.makeuseof.com/online-ai-chat-companions/
https://www.tolearnenglish.com/free/celebs/alice.php
https://www.cambridge.org/elt/blog/2020/08/11/bots-for-practising-english-conversation-skills-part-1/
https://www.fluentu.com/blog/french/french-chatbot/

Generating sentences

User’s qury (semantic model)

Finding answers or
solutions

Sound to ph¢neme

(acoustic model for
speech recogniti

Phoneme

sentences

(various operations)

Understanding the

(lexicon)

Sentences to phonemes

Phonerne to sound

(differer|t methods of
speech synthesis)

Voicelassistant's

reaction in human
voice

message of the query
(semantic model)



Language modelling for conversational interface

Speech Waveform ‘ Acoustic Vectors ‘ Word Sequence
Acoustic Search for maximum
pre-processing probability sequence

MEL Scale Filter and DCT

_

“arose and a bee”

amplitude
Frequency
HMM States

Coefficients

= 1
S et o e

IR

HMM acoustic model Lexicon Language model

word phones trigrams log(prob)

Acoustic UUDHDDHDDDDHDDDB arose  @r@Uz he arose from -3.7
Vectors T L e A A ral -3.4

arrow an arrow that

i rope r@Up arosary is -4.3

_ rosary r@Uz@rl arose and -4.5
Triphones @ @ @ rose r@Uz arose by -3.8
7 W < row r@U arow  zero -4.9

Davis, M.H.; Scharenborg, O.E. (2017) Speech
perception by humans and machines.

(part of Speech Perception and Spoken Word
Recognition, pp. 181-203) Routledge London







European
Commission

Artificial Intelligence Robotics
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https://digital-strategy.ec.europa.eu/en/policies/european-approach-artificial-intelligence#:~:text=European%20proposal%20for%20a%20legal%20framework%20on%20AI,leading%20role%20in%20setting%20the%20global%20gold%20standard.
https://digital-strategy.ec.europa.eu/en/policies/robotics
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Well-being

Accountability

Al systems should

Al systems should

be applied in an
environmental friendly way.

not undermine human
I autonomy & control.

Al systems should
be accountable



> <

Responsible Al Development Lifecycole

Story Sprint Release
Scope Review Test Mitigate Launch & Monitor
Should this exist? Who will be Bias Assessment Bias Mitigation Publish model cards
impacted? in Dataset & ,
What are your Model Retrain Model Post-Launch
assumptions? Who is excluded? Assessments
Ethical Red Compare to .
Who are you Consequence Teaming Threshold Set for Logging
designing for? Scanning Launch .
Community Community Feedback
Known risks? User Research Feedback In-App Support

What is Al bias mitigation, and how can it improve Al fairness? - Ptemplates



https://ptemplates.com/what-is-ai-bias-mitigation-and-how-can-it-improve-ai-fairness.html
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robots (techxplore.com)

EMOTION RECOGNITION MODEL

A new model to synthesize emotional speech for companion
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https://speech.microsoft.com/portal/voicegallery
https://techxplore.com/news/2021-10-emotional-speech-companion-robots.html
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https://ictinstitute.nl/wp-content/uploads/2022/01/Measuring_the_Responsible_Use_of_Conversational_AI__The_Application_of_AI_Frameworks_on_Chatbots-2.pdf
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Al startup Of
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https://www.ai-startups-europe.eu/

Ol

The most promising Al Startups. Version 2.0, august 2021

Al STARTUP
LANDSCAPE

—~ THE NETHERLANDS

INDUSTRY @) sericer

@Eradgent <“kambr ﬁ

Connecterra
{. eraincreaTors Viroteq

ROBOTICS &
HARDWARE

FIZYR aﬁ'
v K

TRAB JTYX

I ‘?ﬁi‘?sw *. Samotics ﬁ M
) XOSIGHT L
© visiontabs AT

Al IN MOTION = loep robots

INTELLIGENCE & ANALYTICS

@bluetick
DASHM (')T E <Jlappform @ pUrpLE Gaze

woa ™  FINDEST

DISTILLERY . .
Tur.ai wize @D Ca
SCISPSRTS orbisk

(@) Birds.

IS K| s 208 AEEY

AUTOMATION

arado
Amberscript 4 .
& 4 supplai
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1. Speeder Systems
Sr=sI=R
SYST=MS

Agile maritime logistics

Robotics Surveillance Logistics Robots

Speeder Systems produces Speeders, agile maritime transportation vessels combining VTOL with
ground-effect technology to bring speed, flexibility and on-demand mentality to maritime logistics.

Q@ Aalsmeer, Netherlands

3. Reboocon Bionics B.V.
Reboocon

Bionics

We push robotic technology beyond its limit to propel your steps!

Hardware Robotics Health/Medical Mechatronics Medical Equipment

& See S. that works here

We push the robotic technology beyond its limit to propel your steps!

Q Delft, Netherlands
@ Founded 2016

Top Robotics companies and startups in Netherlands | F6S Companies - Netherlands | F6S

(© Founded 2022

./ Hardware Robotics Augmented Reality Virtual Reality
4 I.‘
w See Bryan, Gijs and Johannes that work here

As the global leader in haptic feedback for spatial computing, SenseGlove helps make the digital world
feel real. For the last two years, SenseGlove has produced haptic displays focusing on the VR/AR and
telerobotic markets. Our current product, the Developer Kit (DK) 1, has been sold (B2B) to over 100
clients across Europe, Asia, and North America. The DK 1 has enabled our partners to engage with tactile
VR at affordable prices through its exoskeleton design. Currently, SenseGlove supports rese...

more

2. Sense Glove
Enabling touch in VR

Q Delft, Netherlands
(© Founded 2017

4. Starnus Technology
We develop customizable and adaptive autonomous mobile robots for logistics

Manufacturing Robotics Logistics/Supply Chain Automation Logistics Robots
Third-Party Logistics (3PL)

STARNUS

Starnus Technology focuses on developing modular autonomous maobile robots for internal logistics
automation in warehouses, hospitals and factories.

See César and Khashayar that work here

The internal logistics automation is a large industry that includes transportation of billions kf types of
products, in thousands of facility tupes with hundreds of operational modes (pallets, bins, parcels, etc.).
As a result, each warehouse, factory or hospital has its own specific building layout, operations and
product types/sizes/payloads. Ther...

more

@ Eindhoven, Netherlands

(© Founded 2021


https://www.f6s.com/companies/robotics/netherlands/co
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https://research-and-innovation.ec.europa.eu/strategy/strategy-2020-2024/europe-world/international-cooperation/bilateral-cooperation-science-and-technology-agreements-non-eu-countries/korea_en
https://cordis.europa.eu/search?q=contenttype%3D%27project%27%20AND%20(programme%2Fcode%3D%27H2020%27)%20AND%20(%27korea%27)&p=1&num=10&srt=Relevance:decreasing

hyongsil@gmail.com
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