


What is machine learning?
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| [ Task ldentify handwritten digits

I We can see this as function in the following way:
I Convert the pictures into grayscale values, e.g. 288 grid of numbers
| Flatten the result into a vector, e.g. 28 28 7! a vector with 28 = 784 entries

I The output is a vector with 10 entries

| We thus have a functiof R’ 1 R10
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What is machine | Input example
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Output example
| [Task Identify
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| We can seet 0 2

| Convert . ‘ with 60% certainty R8 grid of numbers
= . .
| Flatten the 00 s this is a 3 ith 28 = 784 entries
| The outp
| We thus have
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What is machine learn Task { rephrased

We have a functionR™*1 R
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| Task Identify handwritten digits

I  We can see this as function in the following way:
I Convert the pictures into grayscale values, e.g. 288 grid of numbers
| Flatten the result into a vector, e.g. 28 28 7! a vector with 28 = 784 entries

I The output is a vector with 10 entries

| We thus have a functiof R”®*1 R0
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What is machine learn

Task { rephrased

We have a functionR™*1 R
How can we describe this functionf
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Machine/deep learning (today’s topic)

Artificial
Intelligence

Machine
Learning

Data

Deep >
Learning Science

tries to answer questions of this type
letting a computer detect patterns in data

Without Machine Learning With Machine Learning

& 4@;

3 VERY SPECIFIC
INSTRUCTIONS

Crucial In ML the computer performs tasks without explicit instruction

umbers

entries

D
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What is machine learning?
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| 'Idea Approximate the unknown functior’1 R0
I Neural network = a piecewise linear approximation (matrices + PL maps)

| The matrices = a bunch of numbers (weights) and o sets (biases)

I The- = usually ReLU
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What is machine learning?
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I Machine learning mantra

| Forward = calculate an approximation (start with random inputs)

| [Loss = compare to real data

I - = adjust the approximation
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What is a neural network (nn)?
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I ‘NN = a directed graph as above
| The task of a nn is tc approximate an unknown function

| It [consist of neurons = entries of vectors, and weights = entries of matrice
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