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Vectors
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VECTORS

A vector is a list of numbers
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Vectors

റ𝑎 = 2,3

An example in 2 dimensions 

റ𝑎 = 𝑎1, 𝑎2, … , 𝑎𝑛

Generalize to n-dimensional Euclidean space

റ𝑎 = 𝑎1
2 + 𝑎2

2 +⋯+ 𝑎𝑛
2

Magnitude (length, or norm) of a vector
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Vectors in geometry

Addition and subtraction Represent the coordinate of a point

in Cartesian coordinate system
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A vector pointing from point A to B
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Euclidean distance
distance between two points in Euclidean space

റ𝑎

𝐴

𝐵

𝐴𝐵 = 𝐵1 − 𝐴1
2 + 𝐵2 − 𝐴2

2 +⋯+ 𝐵𝑛 − 𝐴𝑛
2 = Ԧ𝑎
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FEATURE VECTOR

In the context of machine learning vectors are called feature vectors

as each of these values corresponds to some features
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(color, size, weight, sweetness)

(0 red, 12.3 cm, 180 g, 2 very)

(sex, age, weight, height)

(0 male, 25, 70 kg, 182 cm)

@Pioneer plaque

Examples of Feature Vector

Numerical features that represent some object

An apple

A person
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Feature Vector + Euclidean Distance

(1 orange, 11.7 cm, 170 g, 1 yes)

(color, size, weight, sweetness)

(0 red, 12.3 cm, 180 g, 2 very)

(color, size, weight, sweetness)

A Common Ground for Comparing Objects

A B

𝐴𝐵 = 1 − 0 2 + 11.7 − 12.3 2 + 170 − 180 2 + 2 − 1 2 = 10.1173. .
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Cross Dimensionality
Communication between Euclidean spaces of different dimensionality

𝑎1 𝑎2
𝑏1,1 𝑏1,2 𝑏1,3
𝑏2,1 𝑏2,2 𝑏2,3

= 𝑐1 𝑐2 𝑐3

There are operations allow us to project from one dimensionality to another

(color, size, weight, sweetness)

(0 red, 12.3 cm, 180 g, 2 very)

(price, do I like it?)

(0.75 Fr, 1 yes)
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(color, size, weight, sweetness)

(0 red, 12.3 cm, 180 g, 2 very)

Map and Models

Model

Map

Features

Values
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(color, size, weight, sweetness)(0 red, 12.3 cm, 180 g, 2 very)

Map and Models

ModelMap

Digital photograph

255 127 … 133
132 86 … 144
… … … …
178 254 … 233

Pixel values (obtained by digital camera)
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FEATURE VECTOR FOR DIGITAL OBJECTS

Models of Map
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Images and Texts

Models that talk about the word
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4.3, 7.5, 2.2, 1.7, 0.8, ......

Image (Pixel values) Colors, Objects, Edges in the Image, … Feature Vector

Feature Vectors for Digital Objects

Models of Map

ModelMap Map

255 127 … 133
132 86 … 144
… … … …
178 254 … 233
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WHY ?

As images are already numbers, why do we convert them to some other numbers?
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An Example with Images

Group by interior / exterior photos

? ?
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Colors sometimes cannot get what we want

An Example with Images

Group by interior / exterior photos
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Similarly, we should not do word-by-word comparison for texts 
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FEATURE EXTRACTION

Computational mechanism for getting feature vectors
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Non-probabilistic Probabilistic (machine learning)

Edge Detection

Fourier Transform

Hough Transform

…

Object Detection

Image Captioning

Word Count / Word Histogram

…

Word2Vec (Word Embedding)

Sentiment Analysis

…

…

https://en.wikipedia.org/wiki/Edge_detection
https://en.wikipedia.org/wiki/Multidimensional_transform#Applications
https://en.wikipedia.org/wiki/Hough_transform
https://en.wikipedia.org/wiki/Object_detection
https://en.wikipedia.org/wiki/Automatic_image_annotation
https://en.wikipedia.org/wiki/Word_embedding
https://en.wikipedia.org/wiki/Sentiment_analysis
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FEATURE EXTRACTION

Demonstration with the previous collected tweets
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