Por que la Inteligencia Artificial no
es solo una aplicacion

Como la IA puede automatizar lo que haces con tus datos no estructurados para
aumentar los ingresos y reducir los costos
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1. Design & Architecture
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Computing 1s deterministic, Al 1s probabilistic.

Computing involves using a specific sequence of steps to Al uses probability and statistics to make educated
solve a problem. guesses, or predictions.

MATH STATISTICS

Statistics is a field in which people
work with real-world data.

o In Mmathematics, there is a strict
theorem and proof structure.

Math deals with the understanding o The gathering, sorting,

of space, numbers, measures, and construction, and display of raw
structures in a simple form. data are all covered by statistics.
e Mathematics is a pure science. e Statistics is an applied science.
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Al Types
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Keeping your data private

You can deploy Al without sharing your secret sauce
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Databases

Computation can't work with unstructured data, but Al does

MongoDB

Cassandra (Lpache)
thnamoDB (Umazon)
Couchbase

Redis

- \3/
NOSQL
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Open source

Stand in the shoulders of giants

> Caffe2

Microsoft LL.AIVIMA
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2. Al vs Text: LLMs

:Qué es LLM?

LLM significa "modelos de lenguaje grandes". Son
sistemas de |IA que pueden generar texto y escribir de
manera similar a como lo hacen los humanos.

;Qué puede hacer LLM?

LLM puede ayudar a optimizar muchos procesos de
escritura, incluyendo la generacion de diferentes
formas de contenido escrito como correos
electronicos, informes y publicaciones digitales.

¢;Como funciona LLM?

LLM funciona tomando grandes cantidades de texto y
utilizando esos datos para crear su propia escritura
original que imita los patrones y el estilo del texto que
se le ha proporcionado.

¢Por qué usar LLM?

LLM puede ahorrar mucho tiempo y esfuerzo, al
tiempo que aumenta la calidad del contenido escrito.

Made with GAMIMA
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'Ingenieria de prompts”

Trucos para obtener los mejores resultados aprovechando los datos en memoria

Actia como si...

Imaginate que estas hablando con una persona real y
proporciona contexto e informacién como lo harias en
una conversacion normal.

Paso a paso
Si quieres generar texto en un orden especifico, divide
tu prompt en pasos y utiliza el texto generado de cada

paso como el prompt para el siguiente paso.

Cambia el comienzo

Intenta cambiar el comienzo de tu prompt para ver
coémo afecta al texto generado. Por ejemplo, ";Cual es
el significado de la vida?" vs. "Hablame acerca del
significado de la vida".

Zero Shot

Intenta utilizar el aprendizaje de cero disparo para
generar texto sobre un tema que no se utilizé en los
datos de entrenamiento. Ejemplo: "Generar texto sobre
la invencion de la rueda".

Prompts multiples

Utiliza multiples prompts para obtener un conjunto de
respuestas mas diverso. Combina los prompts
sumandolos, o utilizalos uno tras otro.

Utiliza la personalidad

Afade rasgos de personalidad a tu prompt para
generar texto que se ajuste al tono deseado. Por
ejemplo, "Escribe una historia divertida sobre un gato"
vs. "Escribe una historia aterradora sobre un gato".
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https://gamma.app/?utm_source=made-with-gamma

Usando tus datos

1 Curacién

LLM puede curar y personalizar
el contenido basandose en los
datos del cliente, las preferencias
y otra informacion relevante.

Unstructured data

E. e

OpenAl

ﬂ h . “  Hugging Face

® cohere

LOG

Ask questions Create
S Embeddings

User query

ose
P t:ued histgry
o =00

il Create
Embeddings

P ™ Askquest_mns

Create
® — :
-- Embeddings

— & Served by LLM

—— Served by Vector db

Embeddmg modei

8

Return

Personalizacion

LLM puede utilizarse para crear
contenido unico y personalizado
para diversas aplicaciones, como
descripciones de productos
personalizadas o campanas de
marketing por correo electrénico
personalizadas.

Vector database

Em hmldinps
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Construct prompts

Get relevant
documents from db
Long term
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Mejora de la eficiencia

LLM puede hacer que las tareas
de escritura sean mas eficientes
y rentables, liberando tiempo y
recursos para centrarse en otras
prioridades.

Large Language Models

LLM

® 4.Bard

OpenAl
Stanford
tanford @&

Query LLM and get answers

Query LLM and get answers
Query LLM and get answers

o0 Meta
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Construyendo un modelo

Datos de entrenamiento

e Recopilay limpia datos de texto de
varias fuentes.

e Organiza los datos y elimina
duplicados o datos innecesarios.

e Usa los datos preprocesados para
ajustar modelos preexistentes o
construir un nuevo modelo de
lenguaje.

Low quality data

Text Demonstration

eq. Internet data data

Optimized for
text completion

Finetuned for
dialoguea
L
Supervised

finetuning

Language
modeling

¥

Pretrained LLM SFT model

=1 trillion
tokens

10K - 100k

High quality data

[prompt, response)

Ajuste fino

e Elige un modelo de lenguaje
preexistente a gran escala (como
GPT-3) para usar como modelo
base.

e Ajusta el modelo base con tus
datos para crear un LLM
personalizado.

e Pruebay valida el LLM para
asegurarte de que genere salidas
precisas y utiles.

Human feedback

Comparison
data

Trained to give

Implementacion

e Integra el LLM en tu flujo de trabajo
o aplicacion.

e Monitorea continuamente sus
salidas y rendimiento, haciendo
ajustes donde sea necesario.

Optimized to generata

et that maximize
scores by reward model

»  Classification

Reward model

100K - 1M comparisons

[prompt, winning_response, losing_response)

Eeinforcement
Learning

Fimal model

10K - 100K

prampts

Made with GAMIMA


https://gamma.app/?utm_source=made-with-gamma

Article. II.

SECTION. 1

The execurive Power shall be vested in a President of the
United States of America. He shall hold his Office during
the Term of four Years, and, together with the Vice Presi-

dent, chosen for the same Term, be elected, as follows:

thercof may direct, a Number of Electors, equal to the
whole Number of Senators and Representatives to which

the State may be entitled in the Congress: but no Senator or

[The Electors shall meet in their respective States, and vote
by Ballot for two Persons, of whom one at least shall not
be an Inhabitant of the same State with themselves. And
they shall make a List of all the Persons voted for, and of
the Number of Votes for each; which List they shall sign
and certify, and transmit sealed to the Scar of the Gove
ment of the United States, directed 1o the President of the
Senate. The President of the Senate shall, in the Presence
of the Senare and House of Representatives, open all the
Certificates, and the Votes shall then be counted. The
Person having the greatest Number of Votes shall be the
President, if such Number be a Majority of the whole
Number of Electors appointed; and if there be more than

one whio have such Majority, and have an equal Number of

Votes, then the House of Representatives shall immediately

chuse by Ballot one of them for Pres

have a Majority, then from the five


https://github.com/PromtEngineer/localGPT/
https://github.com/hwchase17/langchain
https://huggingface.co/TheBloke/vicuna-7B-1.1-HF
https://instructor-embedding.github.io/
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B2C Examples
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3. Al vs Images

Visual Recognition

Image Al can recognize visual
elements of images, allowing it to
automatically add captions, tags,
and descriptions, making it easier
to manage large photo libraries.

Photo Editing

Image Al can help automate
various photo editing tasks like
resizing, cropping, and adjusting
color and brightness, saving time
and streamlining the editing
process.

Creative Suggestions

Image Al can suggest unique and
creative ways to present visual
elements, offering insights and
inspirations which can be used in
designing campaigns or
developing brands.

Made with GAMIMA
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Images with Your Data

Interpretation

Image Al can recognize and analyze
visual patterns like seagrass in aquatic
environments. Using this data, scientists
are able to monitor the presence and
health of seagrass, which is critical for
understanding marine ecosystems.

Design

Image Al can help designers generate
unique ideas by analyzing user
preferences, colors, and space layouts to
make suggestions and even create 3D
visualizations of potential designs.

Efficiency

Image Al can analyze visual data to
provide insights on solar panel
efficiency, helping designers and
installers optimize placement and
alignment to maximize energy
production.

Made with GAMIMA
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Seagrass Example
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In this real example the aim was to develop an algorithm to detect the endangered seagrass Posidonia Oceanica from satellite
images. Real maps of Posidonia exist from surveys done on site by biologists, however these are slow to collect and expensive.
The Sentinel 2 satellites revisit the Balearic Islands every five days, their data is free and publicly available, so the aim was to
monitor the evolution of Posidonia using satellite images.

We began with satellite images of the Balearic Islands from the Sentinel 2 satellites. The images consist of geologicalized
images using the red, green and blue bands (RGB). We will attempt to classify each pixel as having Posidonia, or not having
Posidonia.

The individual images were not found to be good enough for individual images to be used. It was decided to combine the data
from several satellite visits, so to merge ("stack") the data from different dates. This is common in data science: we often need
to curate the data before using it. Inexperienced data scientists often use bad quality data, compromising the results. Since
machine learning is driven by data, it is often said that "junk in, junk out", meaning that no matter how sofisticated the algorithm,
if data of poor quality is used (or worse, statistically biased data), the final result will be meaningless.

( Made with GAMIMNA >
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Seagrass Example

The RGB image was combined with other data, such as seabed depth (bathymetry) and real maps of Posidonia seagrass made
by biologists (/n situ data). This data shows the true distribution of the seagrass, and it is used to train the deep learning neural
network. Data science involves putting together different datasets, often from different sources, and this can require a significant
amount of work. The inability to combine all the available data is one of the reasons why a project can fail.

< Made with GAMIMA >
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Seagrass Example
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A deep neural network consists of several layers, each of them containing a number of "neurons”. These neurons are nodes
which have as inputs all the outputs of the previous layer, or in the case of the first layer, the actual data. The neurons perform a
linear combination of the inputs using coefficients. The last layer has a different neuron that assigns a class to the data. In this
case the class is 1 (Posidonia) or 0 (not Posidonia).

As we train the neural network with real data (the seagrass maps, in this case), the coefficients in each neuron are updated to
improve the match between the class (predicted from the RGB images) and the correct class (known from the /n situ data).

The neural network must have enough neurons and enough layers to be able to reproduce the complexity of the data: a network
that is too simple might never be able to classify correctly the data. However, a network that is too complex might be too slow to
finish the project on time.

( Made with GAMIMNA >
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Seagrass Example

Cost function: quantifies difference between predicted and
real

Predicted Real

It is the cost function that cuantifies how different the predicted classes are from the correct classes, for all the available data
together. When splitting data into classes (such as Posidonia/not Posidonia), the appropriate cost function is the cross-entropy.
For regression problems (such as predicting numeric values), a least squares cost function is appropriate.

Cost function
1

cross-entropy

0,75

] 0’5--

0,251

-
-

5 -0,25 0 0,25 0,5 0,5 1 1,25

The cost function decreases as the difference between predicted class and real class decreases. Hence finding the minimum
value of the cost function gives us the coefficients of the neural network that best fit the real data. This is done iteratively: in
each iteration we find a step towards the minimum, and after enough steps we expect to have reached the minimum.

( Made with GAMIMNA >
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Seagrass Example

The differences between the predicted and real data are called the residuals, and these are back-propagated into the neurons.
This means we use partial derivatives to calculate how much each neuron needs to be updated in order to reduce the cost
function. This is an iterative process: in each iteration we produce predicted data with the current values of the coefficients

inside the neurons, compare these to the real data, compute a cost function and back propagate the residuals to update the
coefficients. This is repeated thousands or millions of times.
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Predicted Real
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Seagrass Example

A

Cost function}\cross-entropy
4
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As we iterate, the cost function decreases as the difference between predicted class and real class decreases. Hence finding the
minimum value of the cost function gives us the coefficients of the neural network that best fit the real data. This is done

iteratively: in each iteration we find a step towards the minimum, and after enough steps we expect to have reached the
minimum.

This is the part of the project in which we train the neural network, and hence the data with real classes is known as the training
set. There are a lot of matematical details here, and it is not trivial to reach the global minimum, and problems with the cost
function, the step size, and with local minima can all lead to poor results.

( Made with GAMIMA >
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Seagrass Example
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Here are the Posidonia Oceanica seagrass maps produced by our neural network in the Balearic Islands. The next slide

compares the prediction to the real (/n situ) data.
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Seagrass Example
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This image uses a colour coding to compare the predicted results to the real results. Yellow means the model correctly predicted
Posidonia to be present, and blue means the model correctly predicted Posidonia to be absent. Red means the model incorrectly
assigned Posidonia (whereas the real data had none), green means the model incorrectly did not assign Posidonia (the real data
did have Posidonia).

This is a good example of how Al is probabilistic. Most of the pixels have been correctly labelled, and the overall outline of the
islands can be seen clearly. However, there a small percentage of the pixels have their class incorrectly assigned, and these can
be false positives (red) or false negatives (green).
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B2C Examples

@ DALLE 2


https://gamma.app/?utm_source=made-with-gamma

