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Artificial Intelligence

Machine Learning

Deep Learning

ARTIFICIAL INTELLIGENCE

A technique which enables machines
to mimic human behaviour

MACHINE LEARNING

Subset of Al technique which use
statistical methods to enable machines
to improve with experience

DEEP LEARNING
Subset of ML which make the

computation of multi-layer neural
network feasible




Artificial Intelligence
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Computer vision
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a1sus:gacdlsviu Computer Vision

e Image segmentation

e Object detection

e Facial recognition

e Edge detection
Pattern detection
Image classification
Feature matching
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Computer Vision
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INVENTION TO INNOVATION

wssuthauaisniviu Computer Vision

Human Vision System

bowl, oranges,

U bananas, lemons,

peaches

Brain

(sensing device responsible for (interpreting device responsible for
capturing images of the environment) understanding the image content)

Computer Vision System

bowl, oranges,

‘- @ . * il b’ bananas, lemons,
i peaches
| |

Sensing device Interpreting device
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Computer Vision pipeline
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1. Input data

P

-

2. Pre-processing

9

=

P
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3. Feature extraction

9

>

4 N

4. ML Model

%

P

- Images
- Videos (image frames)

Gefting the data ready:
- otandardize images
- Colortransformation
- more...

- Find distinguishing
information aboutthe image

- Learn from the extracted
featuresto predict and
classify objects

*Pipeline = AaszudunIsAYKUANYAEVCDAULIDIALNUAKTLIUTOULWUAKTY

rangasiWnousu | Image Recognition with Python | mA3s1ApuwWoLaDSANW | KMUTNB




Input Data(image)
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Digital Image
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Pixel
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Binary Image
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RGB Image

RGB Aoduavsumwntiaminmswaudvavuan 3 & Ao uav
(Red) (g1 (Green) uazthidu (Blue) — - e
av = 255,0,0 -
= 0,0, 255

= 0, 255,0
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Grayscale Image
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lﬂUﬂ—]a 0.5342 0.2051 0.2157 0.2876 0.3827 0.4381 0,435
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Grayscale image (32 x 16)

X

1..# F(27,7)=0
black pixel

*F(28, 18) = 190
gray pixel

Pt
Meeeeuess F(9, 14) = 255
white pixel
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What we see What computers see
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Image Processing

AszuduAISYaNIsllasdns1RsUnIwikidudoyaluliuu
avna lasldrauwdinasiwalklddoyandoavmsnolutde
AtuMWLLEzUSUIU (uuna sUsv) kdvaaduaiuisatidoua
[U3irs1zKuazasowus:uu

rnangasWnousu | Image Recognition with Python | nma3s1ApuwWOLODSANWVY | KMUTNB



inauAanlslunisus:=urananIw

1.Jsudsvaauniwuavniw (Image Enhancement)

2.A1SASIVATWKSDAISAVATEYYI1euSUAIUDDADIAATW
(Image Filters)

3.n1sdaununiw (Image Registration)

4. a1sApudaniwuavaiw (Image Restoration)

5.A1sluvaluniw (Image Segmentation)
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6. n"skivounwludaa (Image Segmentation and EdgDeTection)
7. AMstuaanw (Image Compression)
8. n1sasivaiw 3 Ud (3D Image Reconstruction)
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Feature Extraction

Features

Feature
extraction
algorithm

*anuvauznaaavitdugviv
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Classifier

1. Input image 2. Preprocessing 3. Feature extraction 4. Classifier

- Geometric transformation
- Image blurring P(motorcycle)
= 0.85

M) ..>»| P(car)=0.14

P(dog) = 0.14

features vector

*Class = aontgunutwalkiiatuwadawsgamelunissuun
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https://freecontent.manning.com/the-computer-vision-pipeline-part-5-classifier-learning-algorithms-and-conclusion/

Classifier

Dicision Trees
Logistic
Regression

K-Nearest
Neighbour (KNN)

Support vector

Naive Bayes Machines
Classifier
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Decision Trees

Am | hungry?

7\

Have | 258 ? Go to sleep

/N

Go to restaurant Buy a hamburger
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K-Nearest Neighbors

Compute
Distance

Training . =~ ° ./ Choose k of the
Records  “nearest” records
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Model Output
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Support Vector Machines

Maximum Margin (M)

Support vector
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Deep Learning
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Machine Learning

& — & — 7% — I

Input Feature extraction Classification Output

Deep Learning

o 221

Input Feature extraction + Classification
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Convolutional
Neural Network (CNN)

Feature maps

Convolutions Subsampling Convolutions Subsampling Fully connected
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Step 1. Convolution
Step 2: Max Pooling
Step 3. Flattening

Step 4: Full Connection
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Step 1: Convolution

o | o D]D o |Oo | O

Input Image Feature Detector Feature Map
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Pooled Feature Map
Feature Map
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Flattening

Pooled Feature Map
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Full Connection
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Neural Network

Neural Network kSo Artificial Neural Network Ao lAsvu1g
Uszaintngu Wuaivikilivuovdeysyrus=auyg Artificial
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£ LIGHT SOURCE

LN
0

OBJECT OBSERVER
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Hidden
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KMUTNS

INVENTION TO INNOVATION
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CNN ?
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Convolutional
Neural Network (CNN)

Tasvirguszaintisukiviundu bio- -inspired laon CNN
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Convolutional Neural Net (CNN)

<----Dept
3 2 1 " 262,144 (H) x 1 (W) x 1 (D)

262,144 = 64 x 64 x 64
Dep'rh

3(H)x1(W)x1(D)
3 outputs

Probability
97 7%

M

s
256 (H) .1
X z y
» "\ Probabili
256 (W) 128 (W) 64 (H) x 64 (W) x 64 (D) = E . R ro ch%.l‘ ity
X X : -
3(D) 16 (D) Each depth (D) is a . »
(R/G/B) combo of +/G/ p
Each depth (D)isa . : .
£ 4" T X Probability
3 1%
© Convolution Convolution L 262,144 R ;
O RelU RelU O Flatten Lot © Cross-
. . ogit +
© Max Pooling Max Pooling QfVly @9 Entropy

Connected ™ Softmax Loss

O (2 CLASSIFIER
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INVENTION TO INNOVATION
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INVENTION TO INNOVATION
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Cat = 25%

Human = 75%
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Cat = 100%

Human = 0%
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FEATURE

EXTRACTION
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Stride 1 Feature Map

rangasWnousu | Image Recognition with Python | ma3s1ApuwoLODSANWY | KMUTNB



rangasWnousu | Image Recognition with Python | ma3s1ApuWOLODSANWVY | KMUTNB



rangasWnousu | Image Recognition with Python | ma3s1ApuWOLODSANWVY | KMUTNB



Stride 2 Feature Map
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INVENTION TO INNOVATION

Max Pooling
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max pool with 2x2
window and stride 2
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Conv_1
Convolution

(5 x 5) kernel
valid padding

Max-Pooling
(2 x2)

INPUT
(28 x 28 x 1)

nl channels

(24 x 24 x n1)

Conv_2
Convolution

(5 x 5) kernel
valid padding

fc_3 fc_4
Fully-Connected Fully-Connected
Neural Network Neural Network

RelLU activation |

N

Max-Pooling (with
(2 x2) e .dropo ut)

nl channels
(12 x12 x nl)

n2 channels n2 channels '\

8 x8xn2 4x4xn2) | s
BRI S @  ourur

n3 units
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