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usekeeping rules

This session will be recorded. Your participation automatically means that you

grant recording permission. The recording will be made available after the
session.

E% Please mute yourself whilst not speaking.

Use the chat for questions you might have during the presentations or raise your
w virtual hand
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Your turn...

Have you already used any Al tool in your work?
 [f yes, which one - and what for?

* If no, that's perfectly fine too.

Just a few words in the chat.




mystifying Al

Al

Artificial In|teII|genceA cet of tools

m

PREVENT
MAIBORNWOLFF G

ANI

Artificial Narrow

Intelligence

Machine

Waste Classification, Learning

Predictive Maintenance

Unsupervised ~Supervised
Leairning Learning

Recommendations

GenAl

Self-driving cars,
AlphaGo

Designed to
perform
specific tasks!

Take Away
Al is more than

GenAl. But GenAl
can be used for

RIS [RIr prorsiatss RL (Reinforcement Learning)

emergence of
abilities that
were not trained

.

GenAl [ GPAI
General Purpose Artificial
Intelligence

Image
Generati Reasoning Large

on Model Language
Model

(LLMm)

Visual
Language ChatGPT
Model

General-purpose
technology like
internet or electricity!

AGI
Artificial General
Intelligence

We are not there yet..

Do anything a human
can do or surpass
human intelligence (ASI)!
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Why is this suddenly such a big topic?

® chatGPT © ChatGPT 4 ~

GPU Power

Digital Designer

B Web Browser

&) image generator

88 Explore GPTs

(O]

How can | help you today?

Self-attention is a
mechdnism in
transformers, a type of
neural network,

enabling them to learn

Recommend a dish Tell me a fun fact

Self-Attention

Bicherbergzeichnung
Explain options trading Write a text

4 AddTeam workspace

relationships within
input data.

LELGYAELY
GenAl is

Collected data
available on the web...

accessible and
usable for
everyone!



https://www.youtube.com/watch?v=wjZofJX0v4M
https://www.youtube.com/watch?v=wjZofJX0v4M
https://www.youtube.com/watch?v=wjZofJX0v4M
https://www.youtube.com/watch?v=wjZofJX0v4M
https://www.youtube.com/watch?v=wjZofJX0v4M
https://www.youtube.com/watch?v=aircAruvnKk

What is an Al system?

MAIBORNWOLFF

Other Components

Al Model

User Interface

GPT (Generative Pre-
trained Transformer)
+ GPT-4

+ GPT-4o

+ GPT-5.2

@& chatGPT

Digital Designer

B WebBrowser

g image generator

22 Explore GPTs

Self-Attention in Transformers

Bicherbergzeichnung

4 Add Team workspace

@  ChatGPT4 -

®

| How can | help you today?

Recommend adish Tell me a fun fact
Explain options trading Write a text
O Messag hatGP

Take Away

A model is used
in an Al system!

¢

PREVENT

Waste Alliance



Your turn...

We open Perplexity or ChatGPT and ask the following question:

,What is the business model of {Your Company} and the role of that
[aﬂ] perplexity organisation in the circular ecomony? Answer in two short paragraphs.”
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How does Al learn?

Traditional Programming

Execution
Rules
. (human-written)
. Data Responses
Training an Al-Model a . .

‘ Data > Rules
. e

Responses -

LELCYAENY
In classic
programming,

humans write rules. In
Al, the algorithm learns
rules from data.
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mystifying Al

Al
Artificial Intelligence

|
. :

A set of tools

ANI
Artificial Narrow
Intelligence

Machine

Waste Classification, .
Learning

Predictive Maintenance

Unsupervised ~Supervised
Learning Learning
Recommendations

GenAl

Self-driving cars,

AlphaGo
Designed to General-purpose Do anything a human
perform technology like can do or surpass
specific tasks! internet or electricity! human intelligence (ASI)!
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ML Landscape
How do classic ML models (ANI) learn?

\ Unsupervised m Reinforcement
Learning Learning
Like learning with a teacher. The Like exploring without a map. The Like training a pet. The model learns
model gets questions AND correct model discovers hidden patterns on by trial errgr a'?v d.rewar ds
answers. its own. y ’ ’ '
Linear / Logistic Regression e k-Means Clustering Q-Learning
Predict numbers or categories ® @ Group data into k clusters Value-based action selection
Decision Trees / Random Forest - Hierarchical Clustering w Policy Gradient
If-then rules, ensemble voting @@ 8 Tree of nested groups Directly optimise strategy
k-Nearest Neighbors (KNN) A DBSCAN Monte Carlo Methods
Classify by closest examples B ® Density-based cluster detection A Lcarn from full episodes
+., XGBoost / Gradient Boosting @ Association Rules Deep RL (DQN, PPO)
/\/ Top performer in competitions = Find co-occurring patterns Neural nets + RL
Naive Bayes / SVM PCA / Dim. Reduction
Take Away Probability & boundary-based Ig Simplify complex data

Learns by finding

rules in your
specific structured 12

SVM - Support Vector Machine

data!l o .
PCA - Principal Component Analysis



The model sees examples with known outcomes, then predicts outcomes for new data.

Classification - Predict a Category

‘ Decision Trees / Random Forest M

I~* Linear Regression ()

Take Away
Supervised learning

needs labeled data -
the quality of your
labels determines the
quality of your model!

Fits a line through data to predict

continuous values (e.g. prices, quantities).

CE: Recykal - Pricing Al analyses
historical transaction data across material
types, quality grades and regions to
predict fair market prices.

Plastic Credit
Claim
No photo Kas photo

m Ky

PREVENT
MAIBORNWOLFF Waste Alliance

Supervised Learning — Learning with Labeled Data

A tree of yes/no questions that splits
data step by step. (Random Forest =

(FRAUD) many trees voting together.)

Lo teai» CE: CleanHub uses rule-based + ML
. trees for fraud detection in plastic credit

@ LEGIT verification.
-G} Deep Learning / CNNs K TOMRA

G-

i

Neural networks that learn directly from images
- millions of labeled examples train the model to
recognise patterns.

CE: TOMRA GAINnext - CNNs trained on
millions of RGB images sort plastics at 98%

purity.

13
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Unsupervised Learning & Reinforcement Learning

Unsupervised - Discover Hidden Structure Reinforcement - Learn by Trial & Reward

No labels needed - the algorithm finds patterns, groups, and
anomalies in your data on its own.

o.. k-Means Clustering

Groups similar data points together.
k-Means splits into k groups.

CE: Clustering of thousands of
companies based on their wase profile.

Ih Principal Component Analysis (PCA)

PC1

v

Take Away
To find the right

approach for your
problem & data you
need data science
expertise.

PCA reduces complex data to essential
dimensions.

CE: PCA could be used on spectral sensor
data to reduce 50+ material features for
recycling identification.

An agent takes actions in an environment and learns from rewards or
penalties - like training through experience.

mw

Reward/ Penalty

CE:

» Robotic harvesting for a successful pick

* Robot arm on a sorting belt to pick waste items

14



Your turn...

Which of this Use Cases is Unsupervised Learning.

Use Case 1: A system that predicts how much recyclable material a city will collect next
month - based on years of historical collection data.

Use Case 2: A truck that learns the most efficient route to collect waste containers across a
city - getting better every day based on which routes worked well and which didn't.

Use Case 3: A recycling facility that automatically discovers that certain materials always
arrive together - without anyone telling the system which combinations to look for.

15
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mystifying Al

Al
Artificial Intelligence

|
.

GenAl [ GPAI
General Purpose Artificial
Intelligence

A set of tools

Image
Generati  Reasoning Large

Model

(LLMm)

Visual
Language “ChatGPT
Model

Designed to General-purpose Do anything a human
perform technology like can do or surpass
specific tasks! internet or electricity! human intelligence (ASI)!

16



How does an GenAl learn?

Take Away
Through content
we created, the Al

models learn our
language and our

Ruth Marianna Handler (née Mosko; November 4,

was an American
known for inventing the
toy manufacturer

. She is best
in 1959,?) and being co-founder of
with her husband Elliot, as well as serving as

the company's first from B

_ from Mattel in 1975 after the
Securities and Exchange Commission investigated the company for
falsifying [3]14]

The Handlers were forced to

Handler was prominently characterized in the 2023 film Barbie.

Early life (edit)

Ruth Marianna Mosko!*!(2/! was born on November 4, 1916 in
Denver, Colorado, to Polish-Jewish immigrants Jacob Moskowicz, a
blacksmith, and Ida Moskowicz, née Rubenstein.[) She was the
youngest of ten children.|*) When she was six months old, her parents
sent her to live with her older sister Sarah. She stayed with Sarah until

Ruth Handler

84
Handler in 1961

Born Ruth Marianna Mosko
November 4, 1916
Denver, Colorado, U.S.
Died April 27, 2002 (aged 85)'"/
Los Angeles, California, U.S.
Occupation President of Matte! (1945—

unstructured
content

knowledge of the world!

2
GenAl Model

Learns patterns in
unstructured content

training evaluation

Ruth Marianna Handler (née Mosko; November 4, 1916 — April 27,
2002) was an American businesswoman and inventor. She is best
known for inventing the Barbie doll in 1959,?] and being co-founder of
toy manufacturer Mattel with her husband Ellict, as well as serving as
the company's first president from 1945 to 1975,

The Handlers were forced to resign from Mattel in 1975 after the
Securities and Exchange Commission investigated the company for
falsifying financial documents 1141

Handler was prominently characterized in the 2023 film Barbie.

Early life [eat)

Ruth Marianna Moskal*IZI%] was born on November 4, 1916 in
Denver, Colorado, to Polish-Jewish immigrants Jacob Moskowicz, a

blacksmith, an:
youngest of ter
sent her to live

Ida Moskowic:

Ruth Handler

i
Handler in 1961

Bom Ruth Marianna Mosko
November 4, 1916
Denver, Colorado, U.S.

née Rubenstein |9 She was the " L

MAIBORNWOLFF

ChatGPT 4 ~

@

0

You
Tell me about Ruth Marianna Handler?

ChatGPT

Ruth Marianna Handler was an American businesswoman and inventar who is best
known for co-founding Mattel Inc., a leading toy company, and for creating one of
the world's most famous toys: the Barbie doll. Born on November 4, 1916, in Denver,
Colorado, Handler was a visionary entrepreneur who changed the face of the toy

industry with her innovative ideas.

In 1945, Ruth and her husband Elliot y, \dler, along with Harold "Matt” Matson,

founded Mattel, initially a picture frame company that later shifted its focus towards

Message ChatGPT...

ChatGPT can make mistakes. Consider checking important information

-

generates new content

17
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How do LLMs (Large Language Models)

extract Patterns?

Split into Token We go to school by train

school | da school | b
Get word groups that are and Y y

the word ,school“ and turn school | friend school | polka

it into a vector school || dove school | from

Get the meaning of the word in
the context of other words through / ‘
self-attention and update the We go to school by train
vector

The improved vector _
is called word school
embedding

Take Away — _
One word is sea { r[ I

around one
Token. \ ocean L I

A
bus
train
car
collague
work
. with
n
| o >
we ]
b
}ey y to
Think of the embeddings as the
coordinates of the word in a x-
dimensional space
18



Your turn...

What are the costs of training such a LLM (GPT-4 2023)?

a) 50 million dollars
b) 100 million dollars
c) 500 million dollars

19
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at else is there?

Image Video

Why: Understand and generate
dynamic scenes, actions, and events
that depend on time, not just single
frames.

Why: Learn general visual
representations for many image
generation.

Training: Large-scale

_ ENRT A .| self-supervised or supervised
Image 1 Image 2 Image 3 Image 4 learning on image corpora.

,red apple”

Training: Extend image pre-training
with temporal modeling across
frames.

20



What else

Image

Is there?

Video

Why: Learn general visual
representations for many image
generation.

Training: Large-scale
self-supervised or supervised
learning on image corpora.

Why: Understand and generate
dynamic scenes, actions, and events
that depend on time, not just single
frames.

Training: Extend image pre-training
with temporal modeling across
frames.

LELGYAENY
GenAl simply put

generates content
from unstructured
data.

Why: Handle inputs and outputs
across text, images, audio, etc. in
a single unified model.

Training: Jointly trained on paired
cross-modal data (e.g.,
image-text, audio-text).

/

unstructured
content

GenAl Model Image

Learns patterns in coue
unstructured content

Text

-) Speech

new content /

m Ky

PREVENT
MAIBORNWOLFF Waste Alliance

Why: Improve logical
problem-solving, math, planning,
tool use beyond generic text
generation.

Training: Extra data with
step-by-step rationales,
reasoning-heavy tasks, sometimes
specialized objectives.

21
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Al Landscape

Keyplayers & Foundation Models

LLM Image Video
GPT-4 o3 * GPT-5.4 DALL-E 3 Sora 2
@ OpenAI o4-mini GPT-40
Claude 2.1 Claude Sonnet 4.6
ANTHROP\C *
Claude Opus 4.6
PalLM2 Gemini 2.5 Pro Gemini 2.0 Flash Nano Banana* Veo 3.1 CircularNet*

Google

Gemini 3 Pro *

Others Mistral Large* DeepSeek R1* LLaMA 4 Maverick* Midjourney V8 Runway Gen-4 YOLO+SAM 3*

DeepSeek V3" LLaMA 4 Scout* Flux 1.1 Pro* Kling 2.6 SOGEEE
LELGYAENY Vision

Tech giants train

foundation models

that we can use - no 22
need to train our own! *OpenSource Wiy Best in Category



How we can use Al?

Take Away
We don't need to
train models

ourselves to solve
most of our use
cases.

model over a platform

Sl

. i Al Inside
detallle P vamlil;'a Using a foundation
. romptin
Prompting : P g model inside
: . Using a foundation C
Using a foundation applications

model in your one
infrastructure via

via prompts prompts

No data goes to Improveo{ dnswers

y i

m Ky

PREVENT
MAIBORNWOLFF Waste Alliance

Effort
Pretrain
Models
Train a Model from
scratch
Fine-Tune
Models

Adapt a Model
specific to your task

Ay

’ This is necessary if

you need a very

Connect your

specific model
data based on your data.

Give LLM access to
your data sources
via RAG or MCP P
Req»«ires exper‘tise in
machine leaming.‘

Run the prompt
based on your
data!

Data is sent to the model through prompt-
the model providers! engineering!
providers!
! f

Simply put, use the
foundation models!

Here you need expertise in machine
learning & software engineering.
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What Al can do and can not do?

Hallucinations

)

Take Away

Think twice if Al is
the right tool for
your specific task.

Unstructured data 2> GenAl 24



Your turn...

How can you use GenAl?

Take a step back and look at a typical working day

Which tasks can | give to Al?
Think in subtasks.

25



ur turn...

What is the ONE biggest bottleneck in your
organization that, if solved, would 2x your
impact by 20277

Keep this piece of paper with you until the end of this program. If you want,
discuss it with your team and share it in our WhatsApp group.

26



Thank you!

If you have any questions, feel free
to reach out to:

O

PE-,E){&EET MAIBORNWOLFF



mailto:anja.miller@maibornwolff.de
mailto:anja.miller@maibornwolff.de
mailto:steffen.blume@giz.de
mailto:steffen.blume@giz.de
mailto:anika.schumann@giz.de
mailto:anika.schumann@giz.de
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