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Generative Al has changed
our way of thinking about Al
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@ OpenAl vsits— chat.openai.com Traffic & Engagement Analysis
2.3B
Total visits - Oct 2023
158 o — (:_:l. chat.openaicom 17B + 205M
@@ notion.so 157.7M = 66M
ChatGPT. 773.5M
O —_— — — A ———————————————————————————————— — — —
AUG SEP OCT

I he ° Dan Milmo Global
technology editor
Guardian S, ) Newsroom
JImPOSSibler tO Create AI tOOlS lil(e 01/08/24 | Wolfsburg | Models . Press Release
ChatGPT without copyrighted material, World premiere at CES:

OpenAl says Volkswagen integrates
ChatGPT into its vehicles

€ INDEPENDENT .
OpenAl: ChatGPT company quietly

softens ban on using Al for milita

https://openai.com/chatgpt
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futuristic city with sleek, lumbering
a young asian girl, Cute dark robots the size of skyscrapers

k style,in the style of he jiaying,Full- _ walking around, 4k uhd, imposing...
X? B~ body photo,dark white and dark...

C’L B,

: ¥ monsterlegendslore
(*) nicklinjoule Big hand-monster under the town,

Honeybee Post apocalyptic, future

N
[ vlad_designtrip orxandll

https://www.midjourney.com/
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stability ai

Skeleton man going on an
adventure in the foggy hills of
Ireland wearing a cape

Portrait photo of an
anthropomorphic farmer cat
holding a shovel in a garden...

https://stability.ai/
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GitHub Copilo

% runtime.go
ckage main

type Run struct {
Time int // in milliseconds
Results string
Failed bool

https://github.com/features/copilot
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1L | Isomorphic | Labs

https://www.isomorphiclabs.com/

lDEEPMIND

T1037 / 6vrd T1049 / 6yaf
90.7 GDT 93.3 GDT
(RNA polymerase domain) (adhesin tip)

@ Experimental result

@ Computational prediction
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CJls, .

Google DeepMind =

Vi +
Prompt Response
Here's a solution to a Physics problem by a student. The student did not get the correct answer. The student made a mistake
in the calculation of the potential energy at the start of the slope. The
i ) potential energy at the start of the slope is given by mgh, where m is the Input
23. A skier slides down the frictionless slope as shown. What is the skier's speed at the bottom? mass of the skier, g is the acceleration due to gravity. anclhls the hsl'gh‘l SE E&nce
Start of the slope. The student used the length of the slope, L, instead of the 49
o height, H, in the calculation of the potential energy. 7
H=40m o _\
The correct solution is:
o Aa —
: L=80m The conservation of energy means that the total energy of the skier is \ )
Solution: B the same at the beginning and at the end of the slope.
b y Meang taod dae - -
The ecoitenfanteT ‘f & e begensu At the start of the slope, the skier has only potential energy, which is - | +
e ckien & Swre = 8?' ’;}O given by mgh. 9 a
g 8 o Decoder | D
-ﬂm&’ a e At t‘he end of the slope, the skier has only kinetic energy, which is given ; e A
Stoueed 2 Ermc?i, by 3 mv?
. 2 fea
Eru:}' : B= i i Therefore, we can write: Text A +
by © mgh= %mv’ Decoder d
— Iy L=
g ma A ! Cancel h both side h :
— T Ol o = - nceling out the mass m on both sides, we get:
= V=2 L—”-\f_g,\é?-é?ffé’v = 3f.6ms e 9
G i
2z I
Try to reason about the question step by step. Solving for v, we get:
Did the student get the correct answer? If the solution is wrong, please D
lain what i lve th N
SR O TS S5 Substituting the given values, we get:
Make sure to use LaTeX for math and round off the final answer to two
decimal places. v=VZ2x9.81x40 = 28.01 m/s
Therefore, the skier's speed at the bottom of the slope is 28.01m/s.

Gemini: A Family of Highly Capable Multimodal Models

https://deepmind.google/technologies/gemini
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Image Prompt
points, box, masks
L
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T
Prompt encoder
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S
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Final Mask
-/
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https://segment-anything.com/



How Generative Al works?
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Three pillars of Generative Al

* Three pillars: Provasiy
ConvNets Algebra & VAEs
+ Probabilistic modeling "
GANs
ResNets Deep Probabilistic
(pﬁnCip]eS of bUﬂd]ng mOde]S) Learning modeling

Diffusion

* Deep Learning Generative Al

(parameterizations of distributions)

Software

* Software engineering engineerng R

(effective and efficient

implementation of Generative Al)



Jakub M. Tomczak

The first comprehensive book on
Generative Al

Theory and code for all (deep)
generative models:

* Autoregressive models

Flow-based models

Variational Auto-Encoders

Diffusion models

Generative Adversarial Networks

Energy-based models

(new edition: under development)
SCOI‘e-based MOd e]S & T]’an Sform ers Tomczak, J. M. (2022). Deep Generative Modeling. Springer Cham




Generative Al at the TU/e
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Generativ/e group at the TU/e
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Foundations of Generative Al Education

Generativ/e

Uncertainty Deep Learning

TU/e Siese | DATAANDA
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Encoding Decoding é
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Life Sciences J
Molecular Sciences Al4Science Databases
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De novo drug design with Transformers

Generative Al with Decision Making:
A single model that can GENERATE and PREDICT at the same time

Transformer Block (x L) \

— Predictor-)@ Property Va]UQS
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Joint Diffusion Models for Medical lmaging

Generative Al with Decision Making:
A single model that can GENERATE and PREDICT at the same time

Generations Predictions

Original
0.5
0.0 -
1.0 A
Generated
0.5 1

ROL

0.0-



What else can we do with
Generative Al in the future?
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LLMs for engineers

Input Indexing
PRaSToEOn Query |..____. i '|
E How do you evaluate the fact E Documents
USEI’ » 3: that OpenAl's CEQ, Sam Altman, ] 2 N
1 went through a sudden dismissal d
| by the board in just three days, !
OUtPUt ;  and then was rehired by the i i)
: company, resembling a real-life :
1 version of "Game of Thrones" in : LL MS a4S Manu a] S for
: terms of power dynamics? :
e e e e e e o) e = (o] .
, [ Relevant Documents ] 8 )
...l am unable to provide comments on
future events. Currently, | do not have
any information regarding the dismissal * LLM Generatio

and rehiring of OpenAl's CEO ...

S ; - » Examples:
PRI Chunk 1: "Sam Altman Returns to . . -~
Diagnostics ASML

How do you evaluate the fact that the OpenAl as CEO, Silicon Valley Drama
Documentations

OpenAls CEQ, ... ... dynamics? : : . i "
______ This suggests significant internal RESAITEI=E A0 S0 HUE S atiedy

disagreements within OpenAl regarding

2 : : based on the following information :
the company's future direction and

Chunk 2: "The Drama Concludes? Sam

strategic decisions. All of these twists g;l:gi 12 gitm?jll t?—] F:jetum SS tCE? of OpenAl,
N fle : : oard to Undergo Restructuring .
and turns reflect power struggles and Chunk 3 : - Edu Cat] On

i

I

1

]

;

i -
1 Please answer the above questions
1

]

)

]

)

]

]

]

corporate governance issues within
OpenAl...

Chunk 3: "The Personnel Turmoil at
i OpenAl Comes to an End: Who Waon
i and Who Lost?"

Combine Context
and Prompts

System design
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Generative Al for Chip Design

Complexity of Chip Design

Chess
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Number of states ~ 10123
41 zeros

Number of states ~ 10360
120 zeros

Placement

Number of states > 10100,000
(way too many zeros)

"We're already seeing Al
accelerate the design
process by flattening
learning curves, eliminating
tedious work, and
upleveling expertise, which
expands skillsets" —

Erik Berg, Principal
Engineer in the verification
and validation team at
Microsoft.

https://semiengineering.com/where-are-we-on-the-road-to-artificial-intelligence-in-chip-design/
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Generative Al for Diagnostics

Stylegan . . Typical situation (defect detection):
Cyclegan It - very few labeled data

Pix2pix - a need for transfer learning
SD+LoRA - a lack of background knowledge
SD+LoRA

+ControlNet

Break

Blohole

Crack Uneven

Zhong, Xiaopin, et al. "An Overview of Image Generation of
Industrial Surface Defects." Sensors 23.19 (2023): 8160.
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Generative Al for Diagnostics

CASE 1 Magnetic Tiles

| ENERED

CASE 2 Tablets

3

CASE 3 Capsules

CASE 4 Glass Bottle Mouths

OCUC.
ANKAAS

CASE 5 Screws

N

Typical situation (inspections):
- very few labeled data
- a need for transfer learning

- a lack of background knowledge

https://rutilea.com/en/defective-image-generative-ai/
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Generative Al in Industry 4.0/5.0

‘ Data from sensors:

- Datastreams
| AN AN - Event data
e s Tl | e

N Labaled data < 1%
=|§gB7 BT |=

Waork processes in factory A

a87 | 4 =

Collecting and utilizing Improving factory Optimizing physical
equipment data operation efficiency distribution

Multi-stage decision making

Network data

https://www.keyence.com/
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Generative Multi-Agent Systems

ConversableAgent
“““““““ One agent = One machine

human_input_mode = “NEVER”
code_execution_config = False

|

|

I (3 (3

! A single interface = Natural Language
DEFAULT_SYSTEM_MESSAGE = “You :

:

1

are a helpful AI assistant..In
the following cases, suggest
python code ..”

_____ human_input_mode = “NEVER”
»gr'oup_chat - [ O0® @]

human_input_mode = “ALWA?;;\\\\\\\\\\\\\\$

S —— , R T e -
| I I I I |
@ . @ @
I [ 1 1 | O D :
l : (2] 1© 32!
. | . _ ___ | l & e e o o — o |
AssistantAgent UserProxyAgent GroupChatManager

https://microsoft.github.io/autogen/
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A Look at the Future:
Industry 5.0

Conclusion

Generative Al is the key for Industry 5.0
Generative Al + Decision Making
Generative Al helps... Systems
- designers
- engineers Servies
- in diagnostics

- in communication
- machines to talk
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Thank you!

Contact: j.m.tomczak@tue.nl
imk.tomczak@gmail.com

Generativ/e

Generative Al Group: https://generativeai-tue.github.io/
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