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«If I have seen further than others, 
it is by standing upon the shoulders 
of giants».

Isaac Newton



Artificial Intelligence (AI) and  
Machine Learning



The Dartmouth Summer School on Artificial Intelligence 
(1956) is considered an important event in the history of 
AI and where the term artificial intelligence emerged, 
selected by computer scientist John McCarthy.

Artificial intelligence (AI) can be defined as the field of 
study and development of computer systems that can 
perform tasks that normally require human intelligence. 
These tasks include learning, perception, reasoning, 
problem solving, and natural language understanding.

https://francis.naukas.com/2011/10/25/john-mccarthy-1927-2011-el-padre-de-la-intelige
ncia-artificial/

Artificial Intelligence



https://www.actuaries.digital/2018/09/05/history-of-ai-winters/ 

Artificial Intelligence

https://www.actuaries.digital/2018/09/05/history-of-ai-winters/


Artificial Intelligence

Source: (Larrain, 
Torres-Hernandez, & Hewitt, 2024)



Machine learning is a subset of artificial 
intelligence that has the ability to "learn" 
(i.e., progressively improve performance 
on a specific task) from data, without 
being explicitly programmed

Machine Learning

https://www.bondhighplus.com/202
4/01/25/what-happens-in-an-interne
t-minute/



Dogs and cats recognizer

Machine Learning
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Machine Learning



Tabulated or Structured Data

Data for AI Models

https://rpubs.com/sid9715/580607

https://media.cheggcdn.com/media/
d52/d52c60c8-60d4-4e55-882f-3ed
24306f8cb/phpR8NHxM



Images

https://www.youtube.com/watch?
v=KS_4xjXNTxg&  https://viso.ai/applications/computer

-vision-applications/ 

Data for AI Models

https://www.youtube.com/watch?v=KS_4xjXNTxg&
https://www.youtube.com/watch?v=KS_4xjXNTxg&
https://viso.ai/applications/computer-vision-applications/
https://viso.ai/applications/computer-vision-applications/


Language Data (spoken and written)

https://www.grupoftp.com/noticias/el-futuro-de-los-
chatbots/

https://analyticsindiamag.com/googl
e-translate-machine-learning/

Data for AI Models



Deep Learning Concepts and Short 
History



https://medicine.wustl.edu/news/slow-steady-waves
-keep-brain-humming/

https://medium.com/espanol/avances-en-redes-neuron
ales-705c2efe53d2

Fuente: Deep Learning. Teoría y Aplicaciones. Jesus Alfonso 
López. Alpha Editorial 2021

Deep Learning



McCulloch and Pitts Artificial Neuron (1943)

https://machinelearningknowledge.ai/timeline/mcculloch-pitts-neuron-the-beginning/

Dense Layers

Deep Learning



Perceptron (1957)

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

The Mark I Perceptron 
machine was the first 
implementation of the 
perceptron algorithm

Frank Rossenblatt

https://blogs.umass.edu/comphon/2017/06/15/did-frank-rosenblatt-invent-deep
-learning-in-1962/

Deep Learning
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Fuente: Deep Learning. Teoría y Aplicaciones.. Jesus Alfonso López. 2021

Dense Layers



Kunihiko Fukushima and the architecture of the Neocognitron (1979)

https://labelyourdata.com/articles/history-of-machine-learning-how-did-it-all-start#1979

Convolutional Layers

Deep Learning



LeNet-5 (1989)

http://yann.lecun.com/exdb/publis/pdf/lecun-01a.pdf
https://www.youtube.com/watch?v=FwFdu
RA_L6Q 

LeNet- 1 Demo Video

Convolutional Layers

https://es.wikipedia.org/wiki/Yann_L
eCun

Yann LeCun

https://www.youtube.com/watch?v=FwFduRA_L6Q
https://www.youtube.com/watch?v=FwFduRA_L6Q


Fuente: Deep Learning. Teoría y Aplicaciones.. Jesus Alfonso López. 2021

Imagenet Moment

Convolutional Layers
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Input 

Fuente: Deep Learning. Teoría y Aplicaciones.. Jesus Alfonso López. 2021

Convolutional Layers



Classificatio
n

Classification and 
Localization

Detection Segmentation

One Object Several Objects

Fuente: Deep Learning. Teoría y Aplicaciones.. Jesus Alfonso López. 2021

Convolutional Layers



Hopfield  neural network (1982) 

Recurrent Layers

https://en.wikipedia.org/wi
ki/Hopfield_network 

John Joseph Hopfield

https://www.swarthmore.edu/bulleti
n/archive/wp/october-2009_john-ho
pfield-54.html 

Deep Learning

https://en.wikipedia.org/wiki/Hopfield_network
https://en.wikipedia.org/wiki/Hopfield_network
https://www.swarthmore.edu/bulletin/archive/wp/october-2009_john-hopfield-54.html
https://www.swarthmore.edu/bulletin/archive/wp/october-2009_john-hopfield-54.html
https://www.swarthmore.edu/bulletin/archive/wp/october-2009_john-hopfield-54.html


Sigm Tanh SigmSigm

Tanh

X(t)

hi(t-1)

c(t-1) c(t)

hi(t)

Fuente: Deep Learning. Teoría y Aplicaciones.. Jesus Alfonso López. 2021

Recurrents Layers

LSTM (1997)

Jürgen Schmidhuber



RNN[‘1,2,3,4,5’] [6]

https://la.mathworks.com/help/deeplearning/examples/time-series-forecasting
-using-deep-learning.html

RNN[‘1,2,3,4,5’] [Class]

https://la.mathworks.com/help/deeplearning/examples/sequence-to-sequence-
classification-using-deep-learning.html

Recurrents Layers

https://la.mathworks.com/help/deeplearning/examples/time-series-forecasting-using-deep-learning.html
https://la.mathworks.com/help/deeplearning/examples/time-series-forecasting-using-deep-learning.html
https://la.mathworks.com/help/deeplearning/examples/sequence-to-sequence-classification-using-deep-learning.html
https://la.mathworks.com/help/deeplearning/examples/sequence-to-sequence-classification-using-deep-learning.html


RNN[‘La casa 
blanca’]

[‘The white 
house’]

RNN[‘I am sad’] [‘Sadness’]

NLP (Natural Language Processing)

Recurrents Layers



https://livebook.manning.com/book/deep-learning-with-python-second-edition/chapter-11/v-6/28

Embedding

Language Models

https://projector.tensorflow.org/ 

https://projector.tensorflow.org/


Sequence to sequence

https://github.com/nicolas-ivanov/debug_seq2seq

RNN[‘La casa 
blanca’] [‘The white 

house’]
[‘Embedding’]

Language Models

https://github.com/nicolas-ivanov/debug_seq2seq


https://jalammar.github.io/visualizing-neural-machine-translation-mechanics-of-
seq2seq-models-with-attention/

The last state of the encoder is used as input to the decoder.

Language Models

https://jalammar.github.io/visualizing-neural-machine-translation-mechanics-of-seq2seq-models-with-attention/
https://jalammar.github.io/visualizing-neural-machine-translation-mechanics-of-seq2seq-models-with-attention/


Considering attention all hidden states of the encoder are used.

https://jalammar.github.io/visualizing-neural-machine-translation-mechanics-of-
seq2seq-models-with-attention/   

Attention

Language Models

https://jalammar.github.io/visualizing-neural-machine-translation-mechanics-of-seq2seq-models-with-attention/
https://jalammar.github.io/visualizing-neural-machine-translation-mechanics-of-seq2seq-models-with-attention/


https://jalammar.github.io/visualizing-neural-machine-translation-mechanics-of-
seq2seq-models-with-attention/

https://lilianweng.github.io/lil-log/2018/06/24/attention-attention.html

Attention

Language Models

https://jalammar.github.io/visualizing-neural-machine-translation-mechanics-of-seq2seq-models-with-attention/
https://jalammar.github.io/visualizing-neural-machine-translation-mechanics-of-seq2seq-models-with-attention/
https://lilianweng.github.io/lil-log/2018/06/24/attention-attention.html


https://arxiv.org/pdf/1706.03762.pdf 

Self-Attention equation

Deep Learning 

Self-Attention Layers

https://arxiv.org/pdf/1706.03762.pdf


https://www.asimovinstitute.org/neural-network-zoo/

Deep Learning ZOO

https://www.asimovinstitute.org/neural-network-zoo/


https://www.asimovinstitute.org/neural-network-zoo/

RNN 
(NLP and Time Series)

AE
(Filtering)

CNN
(Images)

GAN
(Deep Fake)

AN
(Transformer)

(GPT)

DNN
(Tabular Data)

Deep Learning ZOO

https://www.asimovinstitute.org/neural-network-zoo/


Current AI: Transformer World



https://arxiv.org/pdf/1706.03762.pdf 

Transformer
Transformers

Decoder

Encoder

https://arxiv.org/pdf/1706.03762.pdf


Transformers

https://d2l.ai/_images/transformer.svg

NLP based on RNN

Dense Layer

Residuals Conexions
 (CNN)

Normalization 
(CNN)

https://bbycroft.net/llm

Transformer language 
model visualization

https://bbycroft.net/llm


Transformers and Language Models

https://mlops.community/explainable-ai-visualizing-attention-in-transformers/



BERT (Bidirectional Encoder Representations from Transformers)

https://arxiv.org/pdf/1810.04805.pdf 

Transformers and Language Models

https://arxiv.org/pdf/1810.04805.pdf


https://cdn.openai.com/research-covers/language-unsupervi
sed/language_understanding_paper.pdf https://openai.com/blog/language-unsupervised/ 

   
12-layers, 768-hidden, 12-attention-heads, 117M parameters. Tamaño de secuencia 512

GPT (Generative Pretrained Transformers) 

Transformers and Language Models

https://cdn.openai.com/research-covers/language-unsupervised/language_understanding_paper.pdf
https://cdn.openai.com/research-covers/language-unsupervised/language_understanding_paper.pdf
https://openai.com/blog/language-unsupervised/


Palm

https://ai.googleblog.com/2022/04/p
athways-language-model-palm-scal
ing-to.html 

LaMDA

https://blog.google/technology/ai/lamda/ 

Transformers and Language Models

https://ai.googleblog.com/2022/04/pathways-language-model-palm-scaling-to.html
https://ai.googleblog.com/2022/04/pathways-language-model-palm-scaling-to.html
https://ai.googleblog.com/2022/04/pathways-language-model-palm-scaling-to.html
https://blog.google/technology/ai/lamda/


Transformers and Language Models

https://gemini.google.co
m/app 

Gemini

https://gemini.google.com/app
https://gemini.google.com/app


https://openai.com/blog/chatgpt/ 

ChatGPT

Transformers and Language Models

https://openai.com/blog/chatgpt/


https://arxiv.org/pdf/2302.13971v1.
pdf

● RMSNorm se utiliza para mejorar la estabilidad 
del entrenamiento, normalizando la entrada de 
cada subcapa del transformer, en lugar de 
normalizar la salida.

● La no linealidad de ReLU se reemplaza por la 
función de activación SwiGLU para mejorar el 
rendimiento.

● Se eliminan el embedding posicional absoluto y, 
en su lugar, se agregan el embedding 
posicional rotativo (RoPE) en cada capa de la 
red.

LLaMA



Vision Transformer

https://arxiv.org/pdf/2010.11929.pdf 

Transformers and Image Models

https://arxiv.org/pdf/2010.11929.pdf


https://openai.com/blog/clip/ https://arxiv.org/pdf/2010.119
29.pdf

CLIP
Transformers and Image Generation

https://openai.com/blog/clip/


https://openai.com/dall-e-2/ 

https://arxiv.org/pdf/2204.06125.pdf 

Dalle-2
Transformers and Image Generation

https://openai.com/dall-e-2/
https://arxiv.org/pdf/2204.06125.pdf


https://newsletter.theaiedge.io/p/everything-you-ne
ed-to-know-about 

Transformers and Image Generation

https://newsletter.theaiedge.io/p/everything-you-need-to-know-about
https://newsletter.theaiedge.io/p/everything-you-need-to-know-about


Imagen

https://arxiv.org/pdf/2205.11487.pdf 

Transformers and Image Generation

https://arxiv.org/pdf/2205.11487.pdf


https://newsletter.theaiedge.io/p/everything-you-ne
ed-to-know-about 

Transformers and Image Generation

https://newsletter.theaiedge.io/p/everything-you-need-to-know-about
https://newsletter.theaiedge.io/p/everything-you-need-to-know-about


Stable Diffusion

https://arxiv.org/pdf/2112.10752.pdf

https://jalammar.github.io/illustrated
-stable-diffusion/

Transformers and Image Generation



https://newsletter.theaiedge.io/p/everything-you-ne
ed-to-know-about 

Transformers and Image Generation

https://newsletter.theaiedge.io/p/everything-you-need-to-know-about
https://newsletter.theaiedge.io/p/everything-you-need-to-know-about


https://valle-demo.github.io/ 

VALL-E

Transformers and Sound Generation

https://valle-demo.github.io/


https://arxiv.org/pdf/2301.11325.pdf

Music LM

Transformers and Sound Generation



Sora

Transformers and Video Generation

https://openai.com/index/sora



Generative Artificial Intelligence 

Generative AI at the edge. Joseph Soriaga Qualcomm Technologies, Inc. Nov. 8 2023



https://amatriain.net/blog/transform
er-models-an-introduction-and-catal
og-2d1e9039f376/ 

Transformers ZOO

https://amatriain.net/blog/transformer-models-an-introduction-and-catalog-2d1e9039f376/
https://amatriain.net/blog/transformer-models-an-introduction-and-catalog-2d1e9039f376/
https://amatriain.net/blog/transformer-models-an-introduction-and-catalog-2d1e9039f376/


https://amatriain.net/blog/transform
er-models-an-introduction-and-catal
og-2d1e9039f376/ 

Transformers ZOO (Open Source Models)

https://amatriain.net/blog/transformer-models-an-introduction-and-catalog-2d1e9039f376/
https://amatriain.net/blog/transformer-models-an-introduction-and-catalog-2d1e9039f376/
https://amatriain.net/blog/transformer-models-an-introduction-and-catalog-2d1e9039f376/


“Tiny” and “large” meet together



https://www.gartner.com/en/articles/
what-s-new-in-artificial-intelligence-f
rom-the-2023-gartner-hype-cycle

Generative AI

Edge AI

Edge AI and Generative AI



https://www.gartner.com/en/articles/
4-emerging-technologies-you-need-
to-know-about 

Generative AI

Edge AI

Edge AI and Generative AI

https://www.gartner.com/en/articles/4-emerging-technologies-you-need-to-know-about
https://www.gartner.com/en/articles/4-emerging-technologies-you-need-to-know-about
https://www.gartner.com/en/articles/4-emerging-technologies-you-need-to-know-about


https://www.gartner.com/en/articles/
understand-and-exploit-gen-ai-with-
gartner-s-new-impact-radar 

Embedded GenAI

https://www.gartner.com/en/articles/understand-and-exploit-gen-ai-with-gartner-s-new-impact-radar
https://www.gartner.com/en/articles/understand-and-exploit-gen-ai-with-gartner-s-new-impact-radar
https://www.gartner.com/en/articles/understand-and-exploit-gen-ai-with-gartner-s-new-impact-radar


● AI models 
optimizations

● Quantization
● Pruning
● Knowledge distillation

https://int8.io/local-large-langua
ge-models-beginners-guide/ 

https://www.linkedin.com/pulse/quantization-what-you-s
hould-understand-want-run-llms-pavan-mantha   

Edge AI and Generative AI

https://int8.io/local-large-language-models-beginners-guide/
https://int8.io/local-large-language-models-beginners-guide/
https://www.linkedin.com/pulse/quantization-what-you-should-understand-want-run-llms-pavan-mantha
https://www.linkedin.com/pulse/quantization-what-you-should-understand-want-run-llms-pavan-mantha


Edge AI and Generative AI

Generative AI at the edge. Joseph Soriaga Qualcomm Technologies, Inc. Nov. 8 2023



Generative AI at the edge. Joseph Soriaga Qualcomm Technologies, Inc. Nov. 8 2023

Edge AI and Generative AI



https://github.com/maxbbraun/llama4micro 

Edge AI and Generative AI

https://github.com/maxbbraun/llama4micro


https://www.dfrobot.com/blog-13412.html 

Edge AI and Generative AI

https://www.dfrobot.com/blog-13412.html
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