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Rosenblatt Perceptron 1957

TOUR ACTION

CORNELL AERONAUTICAL TABORATORY, INC.

RECEIVED Baffalo, New York
CORKELL AERO. LAB. INC,

e PRELIVINARY COPY »-esr

i FOR THE DEVELOPMENT OF
FILE A PERCEIVING AND RECOGNIZING AUTOMATON
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Tan " e

(PROJECT PARA)
I. SUMMARY

Establishment of a new research program at Cornell Aeronantical
Laboratory, Inc. is proposed, with the objective of designing, fabricating,
and evaluating an electronic brain model, the photoperceptron. The proposed
pilot model will be capable of "learning" responses to ordinary visual
patterns, or forms. The system will employ a new theory of memory storage,
(the theory of statistical separability), which permits the recognition of
complex petterns with an efficlency far greater than that attainable by
existing computers. Devices of this sort are expected ultimately to be
capable of concept formation, language translation, collation of military
intelligence, and the solution of problems through inductive logic.

The development and construction of a pilot model is expected
to require the wark of three professional people, a digital computer, and
an agsociated technical staff for eighteen months, \r

Kristianstad
University
Sweden



Popularitet
A

Exdegllraers neuralt natverk
60+ ocherO-talet-industrirabotar

o PSS
" P (D (D
3+ > > -

}Output layer

Al historia Fg

1 influensa.

I\ [\ [ [
)3 5 - ) Hidden layer

\ 2
X, X ) Input layer

-/ Training— Backprgpagation

expert

e—————

1956 1974 198

nece/nstad
University
Sweden




Artificial Intelligence

Al involves technigues that equip computers to
emulate human behavior, enabling them to leamn,
make decisions, recognize panerns, and solve
complex problems in a manner akin to human
intelligence.

Machine Learning

ML is a subset of Al, uses advanced algorithms to
detect patterns in large data sets, allowing
machines to learn and adapt. ML algorithms use
supervised or unsupervised leamning methods.

Deep Learning

DL is a subset of ML which uses neural networks
for in-depth data processing and analytical tasks.
DL leverages multiple layers of artificial neural
networks to extract high-level features from raw
input data, simulating the way human brains
perceive and understand the world.

Generative Al

Generative Al is a subset of DL models that
generates content like 1ext, images, or code based
on provided input. Trained on vast data sets, these
models detect patterns and create outputs without
explicit instruction, using a mix of supervised and
unsupervised leaming.

From (Zhuhadar, Lily & Lytras, Miltiadis. (2023). The Application of AutoML Techniques
in Diabetes Diagnosis: Current Approaches, Performance, and Future Directions.
Sustainability. 15. 13484. 10.3390/su151813484.
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Ansiktsigenkanning
* |dentifiera ett ansikte

Egenskaper:
Struktur i ansiktet,
t.ex. ogonplacering,
storlek mun

Detta ar komplext
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DeepFace - 2014

2014 IEEE Conference on Computer Vision and Pattern Recognition

DeepFace:

120 miljoner traningsbara
vikter/kopplingar
DeepFace: Closing the Gap to Human-Level Performance in Face Verification
Yaniv Taigman Ming Yang Mare’ Aurelio Ranzato Lior Wolf Tra n | n g sSm a n g d
Facebook Al Research Tel Aviv University
Menlo Park, CA, USA Tel Aviv, Israel

{'_.-'ani'_r, mingyang, ra:'.zatrr]}_ifb_cc:r. wolfcs.tan.ac.il 4 miljoner bilder pé 4000 Olika
personer
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Figure 2. Outline of the DeepFace architecture. A front-end of a single convolution-pooling-convolution filiering on the rectified input, followed by three KriSTiC}DSTOd
kocally-connected layers and two fully-connected layers. Cobors illustrate feature maps produced at each layer. The net includes more than 120 million UﬂiV@l’SH
parameters, where more than 95% come from the local and fully connected layers. y
6 Sweden




Chihuahau eller Muffin ?
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LLM - Large Language Models

« Ett kant exempel chatgpt
« Senaste versionen gpt —4.5

O pd

ChatGPT 4.5 & Share | & o

Beskriv skillnaden av att anvidnda hydrodymiska modeller
eller Al/machine learning modeller inom
grundvattenanalys

Skillnaden mellan att anvinda hydrodynamiska modeller och Al-/machine learning-

modeller vid grundvattenanalys kan sammanfattas enligt féljande:
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GPT _ 45 Manskliga hjarnan

86 biljoner kopplingar

/

1.8 biljoner kopplingar/viiter
— 1 800 000 000 000

Traningsmangd:
— 15 biljoner tokens (ord)



Mojligheter

To Repeat or Not To Repeat:
Insights from Scaling LLM under Token-Cris

5 oktober 2023
Barjar bli svart att
skapa storre

Fuzhao Xue' Yao Fu® Wangchunshu Zhou® Zangwei Zheng!  Yang )
!National University of Singapore
*University of Edinburgh
JETH Zurich

Abstract

Recent research has highlighted the importance of dataset size in scaling languag
models. However, large language models (LLMs) are notoriously token-hungr
during pre-training, and high-quality text data on the web is likely to be approachin;
its scaling limit for LLMs. To further enhance LLMs, a straightforward approach i
to repeat the pre-training data for additional epochs. In this study, we empirically ir
vestigate three key aspects under this approach. First, we explore the consequence
of repeating pre-training data, revealing that the model is susceptible to overfitting
leading to multi-epoch degradation. Second, we examine the key factors contribu
ing to multi-epoch degradation, finding that significant factors include dataset siz
model parameters, and training objectives, while less influential factors consist o
dataset quality and model FLOPs. Finally. we explore whether widely used regy
larization can alleviate multi-epoch degradation. Most regularization technique
do not yield significant improvements, except for dropout, which demonstrate
remarkable effectiveness but requires careful tuning when scaling up the mode Kristianstad
size. Additionally, we discover that leveraging mixture-of-experts (MoE) enable X .
cost-effective and efficient hyper-parameter tuning for computationally intensiv University
dense LLMs with comparable trainable parameters, potentially impacting efficien Sweden

.13230v2 [cs.LG] 5 Oct 2023




Tva vagar att analysera

t.ex. vattenfloden eller grundvattennivaer

Hydrodynamiska modeller  Al/Maskininlarnings-

« Bygger pa fysikaliska modeller
lagar « “Black box” modell

- Forutsatter att systemets — Kraver inga fysikaliska
fysiska egenskaper ar samband
kanda. * Monsterigenkanning

— statistisk analys



Svarigheter

Hydrodynamiska modeller

« Kraver explicit beskrivning av
hydrogeologiska parametrar
— Permeabilitet
— Porositet

Al/Maskininlarnings-
modeller

Kraver stora mangder data for
att lara sig samband mellan in
och utdata

Kan ej extrapolera data
— extremvader



Fordelar

Hydrodynamiska modeller Al/Maskininlarnings-

 Kraver explicit beskrivning av modeller
hydrogeologiska parametrar + Kan hitta komplexa samband
— Permeabilitet mellan in och utdata
— Porositet

« Flexibilitet att flytta modeller till

« Kan analyser extremhandelser narliggande omraden

— Kraver att modellen har byggts for
det



SmartVA - Kristianstad

* 672 utplacerade matare
« Dagvattennivaer
 Regnmangder

« Grundvattennivaer

« Vattennivaer
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