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Where to use AI. Back then, 
now and in the future ?

AI with a little help from DALL - E2



Vector Database.

With a vector database, we can add knowledge to our AIs, like semantic 

information retrieval, long-term memory, and more.. 
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Word Embeddings.
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Word Embeddings.
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https://medium.com/@manansuri/a-dummys-guide-to-word2vec-456444f3c673



Word Embeddings.
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https://medium.com/@manansuri/a-dummys-guide-to-word2vec-456444f3c673



Word Embeddings.
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Word Embeddings.
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Autoencoder.

https://medium.com/@rushikesh.shende/autoencoders-variational-autoencoders-vae-and-%CE%B2-vae-ceba9998773d



Dino Embeddings.
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Image embeddings.



Word Embeddings.
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Transformer architecture

https://medium.com/@RobinVetsch/nlp-from-word-embedding-to-transformers-76ae124e6281

Attention Is All You Need

https://arxiv.org/abs/1706.03762



Word Embeddings.
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Embeddings.s.

Visualizing Attention, a 

Transformer's Heart

https://youtu.be/eMlx5fFNoYc?

si=k5UiNieAM93NEM2Z



Word Embeddings. 
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Vector for ”mole” (Same everywhere – so far).

Visualizing Attention, a Transformer's 

Heart

https://youtu.be/eMlx5fFNoYc?si=k5

UiNieAM93NEM2Z



Word Embeddings.
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What to add to a Tower to get

the Eiffel Tower (through attention 

mechanism).

Visualizing Attention, a Transformer's 

Heart

https://youtu.be/eMlx5fFNoYc?si=k5UiNie

AM93NEM2Z



Word Embeddings.
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Visualizing Attention, a Transformer's 

Heart

https://youtu.be/eMlx5fFNoYc?si=k5UiNie

AM93NEM2Z



MlCon Berlin.
Connecting the Dots..
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Asking ChatGPT…
Large Language Models in the future…



MlCon Berlin.
Connecting the Dots..
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Vector Database.

A vector database is a type of database designed specifically for handling 

vector data, which are arrays of numbers representing various features of 

data items. 
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words of a text document (converted to vectors through 

techniques like word embeddings), or any other high-

dimensional data. Vector databases are particularly well-

suited for operations such as similarity search, where you 

want to find items in the database that are "closest" to a 

given query item based on some measure of distance or 

similarity in the vector space (e.g., Euclidean distance, 

cosine similarity).



Vector Database.

A vector database is a type of database designed specifically for handling 

vector data, which are arrays of numbers representing various features of 

data items. 

19

Vector databases are optimized for finding the most 

similar vectors to a given query vector quickly, even in 

very large datasets. This is crucial for applications like 

recommendation systems, where you want to find items 

similar to what a user likes, or in image recognition, 

where you want to find images similar to a query image.

To speed up searches in high-

dimensional vector spaces, 

vector databases use 

specialized indexing structures 

like k-d trees, ball trees, or 

approximate nearest neighbor 

(ANN) indexing methods. These 

structures help to avoid the 

"curse of dimensionality" that 

can make searches slow and 

inefficient in high-dimensional 

spaces.

vector databases are used in a wide range of applications 

including natural language processing (NLP) for tasks like 

semantic search



Knowledge Graphs.
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many definitions of knowledge graphs around, most of 

them agree that knowledge graphs are

•Graphs: unlike knowledge bases, the content of KGs is organised as a graph, 

where nodes (entities of interest and their types), relationships between and 

attributes of the nodes are equally important. This makes it easy to integrate new 

datasets and formats and supports exploration by navigating from one part of the 

graph to the other through links.

•Semantic: the meaning of the data is encoded for programmatic use in an 

ontology, which describes the types of entities in the graph and their 

characteristics and can be represented as a schema sub-graph. This means that 

the graph is both a place to organise and store data, and to reason what it is 

about and derive new information.

•Alive: knowledge graphs are flexible in terms of the types of data and schemas 

they can support. They, including their schemas, evolve to reflect changes in the 

domain and new data is added to the graph as it becomes available.

https://www.turing.ac.uk/research/interest-groups/knowledge-graphs



Knowledge Graphs.
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many definitions of knowledge graphs around, most of 

them agree that knowledge graphs are

Google:

https://blog.google/products/search/introducing-knowledge-graph-things-not/

Amazon:

https://www.amazon.science/blog/building-product-graphs-automatically

Dbpedia:

https://www.dbpedia.org/

Wikidata:

https://www.wikidata.org/wiki/Wikidata:Main_Page

Source:

https://www.turing.ac.uk/research/interest-groups/knowledge-graphs



Knowledge Graphs.
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many definitions of knowledge graphs around, most of 

them agree that knowledge graphs are

A knowledge graph 
represents a network of real-
world entities—such as 
objects, events, situations or 
concepts—and illustrates the 
relationship between them. Knowledge graphs are often used to 

store interlinked descriptions of entities 

– objects, events, situations or abstract 

concepts – while also encoding the 

semantics or relationships underlying 

these entities

Wikipedia. 



Knowledge Graphs.
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many definitions of knowledge graphs around, most of 

them agree that knowledge graphs are

Google Knowledge Graph like 

a mind map. The nodes 

represent entities, and the 

edges represent relationships 

between them.



Fine tuning your own model.
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? Add something to an 

embedding?

LoRA explained

https://www.youtube.com/watch?v=u47GtXwePms
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Fine tuning your own model.
LoRA explained

Low-Rank Adaptation (LoRA) is a 

technique designed to refine and 

optimise large language models. 

https://www.youtube.com/watch?v=u47GtXwePms



Why GPU - Speedtest.



Why GPU - Speedtest.



Why GPU - Speedtest.



https://github.com/h2oai/h2ogpt

Private chat with local GPT with document, images, video.
Without adding 
your own files, you 
can use the 
application as a 
general chatbot. 
Or, you can 
upload some 
documents and 
ask questions 
about those files. 
Compatible file 
formats include 
PDF, Excel, CSV, 
Word, text, 
markdown, and 
more

https://www.infoworld.com/article/3705035/5-easy-ways-to-run-an-llm-locally.html

Easy ways to run an LLM locally.



Pair programming with AI.
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Generative AI.

31



Berlin with a little help from DALl - E2



Luminar Neo. AI assisteret billedbehandling.



Luminar Neo. 
AI assisteret 
billedbehandling.



ChatGPT about:
The problem with 
fake news online.



ChatGPT about:
The problem 
with fake news 
online.



Warning about Deepfakes.



THANK YOU

Peter Dueholm Justesen (lektor – peju@eaaa.dk)

Simon Laub (lektor – sila@eaaa.dk)


	Slide 1: Berlin ML konference
	Slide 2
	Slide 3: Vector Database.
	Slide 4: Word Embeddings.
	Slide 5: Word Embeddings.
	Slide 6: Word Embeddings.
	Slide 7: Word Embeddings.
	Slide 8: Word Embeddings.
	Slide 9: Dino Embeddings.
	Slide 10: Word Embeddings.
	Slide 11: Word Embeddings.
	Slide 12: Word Embeddings. 
	Slide 13: Word Embeddings.
	Slide 14: Word Embeddings.
	Slide 15: MlCon Berlin. Connecting the Dots..
	Slide 16
	Slide 17: MlCon Berlin. Connecting the Dots..
	Slide 18: Vector Database.
	Slide 19: Vector Database.
	Slide 20: Knowledge Graphs.
	Slide 21: Knowledge Graphs.
	Slide 22: Knowledge Graphs.
	Slide 23: Knowledge Graphs.
	Slide 24: Fine tuning your own model.
	Slide 25: Fine tuning your own model.
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30: Pair programming with AI.
	Slide 31: Generative AI.
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38: THANK YOU

