
Łukasz P. Kozłowski

Warsaw,  2025

Data analysis and visualization
(DAV)

Lecture 08

l.kozlowski@mimuw.edu.pl



PeopleData

Data analysis is a process of inspecting, cleansing, transforming and 
modeling data with the goal of discovering useful information, informing 
conclusion and supporting decision-making.

Wikipedia
 

Data analysis and visualization

BIGDATA



Datasets (classic examples)

In few slides we will list 
the most commonly used datasets

(subjective and incomplete list)
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https://en.wikipedia.org/wiki/Iris_flower_data_set

Iris setosa

Iris versicolor

Iris virginica

Iris dataset 



Datasets (classic examples)

https://en.wikipedia.org/wiki/Iris_flower_data_set

Iris setosa

Iris versicolor

Iris virginica

Iris dataset - contains a set of 150 records under five 
attributes: petal length, petal width, sepal length, sepal width 
and species. 
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Iris dataset is also a classic dataset from which all tutorials 
in statistics & machine learning starts 



Datasets (classic examples)

https://en.wikipedia.org/wiki/Iris_flower_data_set

Iris setosa

Iris versicolor

Iris virginica

Iris dataset is also a classic dataset from which all tutorials 
in statistics & machine learning starts

You will find it in all statistics and ML libraries in any  
programming language 



Datasets (classic examples)

Wine Dataset: 178 samples, 13 chemical features (e.g., alcohol, malic acid), 3 
classes (wine types). Ideal for multiclass SVM testing due to its numerical 
features and moderate size. Available via UCI Machine Learning Repository or 
scikit-learn.

Breast Cancer Wisconsin Dataset: 569 samples, 30 features (e.g., cell nucleus 
measurements), 2 classes (benign/malignant). Great for binary SVM 
classification with real-world medical data. Available via UCI or scikit-learn.

Digits Dataset: 1,797 samples, 64 features (8x8 pixel values), 10 classes (digits 
0-9). A step up in complexity from Iris, good for multiclass SVM and image-based 
classification. Available via scikit-learn.

Sonar Dataset: 208 samples, 60 features (sonar signal returns), 2 classes 
(rock/metal). Small but high-dimensional, perfect for testing SVM’s ability to 
handle feature-rich data. Available via UCI.

Glass Identification Dataset: 214 samples, 9 features (chemical composition), 
6 classes (glass types). Suitable for multiclass SVM with a small but challenging 
dataset. Available via UCI.



Datasets (classic examples)

https://en.wikipedia.org/wiki/MNIST_database

MNIST dataset - handwritten digits 



Datasets (classic examples)

https://en.wikipedia.org/wiki/MNIST_database

MNIST dataset - handwritten digits

60,000 training images and 10,000 testing images
28x28 pixel bounding box and anti-aliased, and grayscale levels



Datasets (classic examples)

https://en.wikipedia.org/wiki/MNIST_database

MNIST dataset - handwritten digits

Commonly used for more serious ML algorithms evaluation 

Default dataset for deep learning
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https://en.wikipedia.org/wiki/MNIST_database

MNIST dataset - handwritten digits

Commonly used for more serious ML algorithms evaluation 

Default dataset for deep learning



Datasets (classic examples)

https://en.wikipedia.org/wiki/MNIST_database

MNIST-like dataset 

●    EMNIST: 814,255 images, handwritten digits & letters, 28x28 
grayscale. Subsets: Digits (280K), Letters (145K). Via NIST/TensorFlow

●     Kuzushiji-MNIST: 70,000 Japanese Kuzushiji characters, 28x28 
grayscale. Larger sets: Kuzushiji-49 (270K, 49 classes), Kuzushiji-
Kanji (140K, 3,563 classes). On GitHub

●     IAM Handwriting Database: 657,000+ word images, English, variable 
size, grayscale. For text recognition. Via University of Bern

●     CASIA-HWDB: ~3.9M Chinese character images, 7,356 classes, 
grayscale, variable size. ~1.2M isolated characters. Via Chinese 
Academy of Sciences

●     Omniglot: 1.6M+ character images, 50 alphabets, 105x105 grayscale 
(often 28x28). Via GitHub.



Datasets (classic examples)

CIFAR-10 & CIFAR-100
The CIFAR-10 dataset consists of 60,000 32x32 colour images in 10 classes, with 
6000 images per class. There are 50,000 training images and 10,000 test images 

http://www.cs.toronto.edu/~kriz/cifar.html



Datasets (classic examples)

ImageNet – classic deep learning test dataset
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ImageNet – classic deep learning test dataset



Datasets (classic examples)

ImageNet – classic deep learning test dataset

More than 14 million images have been 
hand-annotated to indicate what objects 
are pictured and in at least one million of 
the images, bounding boxes are also 
provided. ImageNet contains more than 
20,000 categories.

Current algorithm have <5% error rate



Datasets (classic examples)

LAION-5B: Massive Vision-Language Dataset

● ~5.85B image-text pairs for multimodal AI training

● Split: 2.32B English, 2.26B multilingual (100+ languages), 
1.27B language-agnostic

● Sourced from Common Crawl web archive

● Text from alt-text, captions, and web content

● Emphasizes diversity in visuals and concepts

Access Metadata: Download from LAION’s official site 
(https://laion.ai/laion-5b/) or Hugging Face (laion/laion5b dataset)



Datasets (classic examples)



Datasets (classic examples)

IMDB Reviews

A binary sentiment classification containing substantially 
more data than previous benchmark datasets. We 
provide a set of 25,000 highly polar movie reviews for 
training, and 25,000 for testing.

sentiment



Datasets (classic examples)

IMDB like datasets

Yelp Reviews: ~8.5M reviews of businesses, rated 1-5 stars. Great for multi-class 
sentiment analysis or regression. Available via Yelp’s dataset page.

Amazon Reviews: ~83M product reviews (1996-2018), with ratings 1-5 stars, across 
categories like electronics, books, etc. Ideal for large-scale sentiment or topic 
modeling. Accessible via Stanford SNAP or UCSD archives.

Twitter Sentiment140: ~1.6M tweets, labeled for sentiment 
(positive/negative/neutral). Focused on short-text sentiment analysis, unlike IMDB’s 
longer reviews. Available via Sentiment140 website.

Reddit Comments (Pushshift): ~1B comments (2005-2023), often used for sentiment 
or topic analysis. No direct labels, but can be processed for sentiment. Available via 
Pushshift archives or BigQuery.

TripAdvisor Reviews: ~1.3M hotel reviews, with ratings 1-5 stars. Useful for 
sentiment and aspect-based analysis (e.g., service, location). Accessible via Kaggle 
or Webis group.



Datasets (classic examples)

FERET (facial recognition technology)

11338 images of 1199 individuals in different positions and at different 
times

FACE RECOGNITION



Datasets (classic examples)

More appropriate for deep learning



Datasets (classic examples)

KITTI Vision Benchmark Dataset 
>100 GB of data from Autonomous vehicles driving through a mid-size city 
captured images of various areas using cameras and laser scanners 



Datasets (classic examples)

Youtube-8M

Large-scale video dataset that was announced in Sept 2016 by Google 
group. The labels per video are organized into 24 top-level verticals.



Datasets (classic examples)

For many standard tasks/areas there is plenty of datasets to try/use

Many new datasets are generated each day

Yet, datasets for many specific areas are missing and very expensive to 
generate (e.g. medicine related data like types of the cancer using specific 
medical equipment) 

Check:

https://en.wikipedia.org/wiki/List_of_datasets_for_machine-learning_research

https://en.wikipedia.org/wiki/List_of_datasets_for_machine-learning_research
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https://www.linkedin.com/pulse/co-nowa-regulacja-sprzeda%C5%BCy-chip%C3%B3w-dla-ai-oznacza-polski-marek-magry%C5%9B-je5pf/

https://www.linkedin.com/pulse/co-nowa-regulacja-sprzeda%C5%BCy-chip%C3%B3w-dla-ai-oznacza-polski-marek-magry%C5%9B-je5pf/


https://www.linkedin.com/pulse/co-nowa-regulacja-sprzeda%C5%BCy-chip%C3%B3w-dla-ai-oznacza-polski-marek-magry%C5%9B-je5pf/

Obecnie mamy w kraju zainstalowane ok. 2 000 GPU w centrach 
KDM i wg. moich szacunków nie więcej niż drugie tyle w pozostałych 
jednostkach naukowych i w przemyśle. Najbliższe plany budowy 
Fabryk AI powinny pozwolić podwoić tę liczbę, co w połączeniu z 
innymi inwestycjami, np. w przemyśle czy w administracji publicznej, 
oznaczałoby, że w najlepszym razie będziemy mieć w tym roku w 
kraju ok. 10 000 najszybszych GPU, co stanowi 20% limitu. 

Prawda jest jednak nieco inna, bo kiedy wczytamy się głębiej w 
regulację znajdziemy tam zapis, że zamówienia do ok. 1700 GPU 
nie wymagają zgody i nie wliczają się w krajowy limit. Wszystkie 
obecne zamówienia na wysokowydajne GPU w Polsce były mniejsze 
niż ta liczba; Helios zainstalowany w Academic Computer Centre 
CYFRONET AGH ma 464 takie chipy. W praktyce więc, obecnie 
wykorzystany przez nasz kraj limit to 0%, który być może dobije do 
8-10% do końca roku dzięki inwestycjom w Fabryki AI. 

https://www.linkedin.com/pulse/co-nowa-regulacja-sprzeda%C5%BCy-chip%C3%B3w-dla-ai-oznacza-polski-marek-magry%C5%9B-je5pf/
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https://bielik.ai/



A technique of artificially increasing the training set by 
creating modified copies of a dataset using existing data. It 
includes making minor changes to the dataset or using deep 
learning to generate new data points.







https://chatgptiseatingtheworld.com/2023/12/28/how-did-the-new-york-times-figure-out-the-glitch-in-gpt-4-for-exhibit-j/













https://venturebeat.com/ai/the-copyright-case-against-ai-art-generators-just-got-stronger-with-more-artists-and-evidence/



Stable Diffusion
https://en.wikipedia.org/wiki/Stable_Diffusion
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Stable Diffusion
https://en.wikipedia.org/wiki/Stable_Diffusion

https://miroslawmamczur.pl/dall-e2-vs-midjorney-vs-stable-diffusion/

Prompt: green forest, blue sky, fog, clouds, Ultra HD nature photography



Stable Diffusion
https://en.wikipedia.org/wiki/Stable_Diffusion

https://miroslawmamczur.pl/dall-e2-vs-midjorney-vs-stable-diffusion/

Prompt: yellow transformer robot on alien planet in Pablo Picasso style



Stable Diffusion
https://en.wikipedia.org/wiki/Stable_Diffusion

https://miroslawmamczur.pl/dall-e2-vs-midjorney-vs-stable-diffusion/

Prompt: Close-up of Viking King emerging from wet black mud



Stable Diffusion
https://en.wikipedia.org/wiki/Stable_Diffusion

https://miroslawmamczur.pl/dall-e2-vs-midjorney-vs-stable-diffusion/

Prompt: green forest, blue sky, fog, clouds, Ultra HD nature photography



https://venturebeat.com/ai/the-copyright-case-against-ai-art-generators-just-got-stronger-with-more-artists-and-evidence/



https://www.hollywoodreporter.com/business/business-news/artists-copyright-infringement-case-ai-art-generators-1235632929/











\



 🌐 Internet Traffic Breakdown (2023)

According to the 2024 Imperva Bad Bot Report:

    Human Users: 50.4% of total internet traffic​
    Bots: 49.6% of total internet traffic​
        Good Bots: 17.6%​
        Bad Bots: 32.0%​





Thank you for your time
and

See you at the next lecture

Any other 

questions & comments

l.kozlowski@mimuw.edu.pl

www: bioinformatic.netmark.pl 
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