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2022 Index Rankings

United States
of America

2 Singapore

3 United
Kingdom

4 Finland

5 Canada

6 Republic of

Spain

New Zealand
Malaysia
Czech
Republic
Thailand
India

Malta

55
56
57
58
5Q

61
62

Viet Nam
Bahrain
Mauritius
Romania
Serbia
Ukraine
Peru
Mexico

E——
13.46

82 Albania
83 Republic of
Moldova
Armenia
Fiji
Panama
Morocco
Georgia

EXEELR

85.72

109 Tajikistan
110 Paraguay
111 Algeria
112 Bosnia and
Herzegovina
113 Suriname
114 Guatemala
115 Namibia

132 Cambodia
133 Vanuatu

134 Honduras
135 El Salvador
136 Cote D'lvoire
137 Timor-Leste
138 Cameroon
139 Nepal

159 Burkina Faso
160 Lesotho

161 Eswatini
162 Ethiopia

163 Angola

164 Sierra Leone
165 Malawi

166 Comoros
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= Auto driving

= Medical Al
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= Document Al
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https://www.investintech.com/resources/articles/ocrprogram/
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COLOR MODEL

RGB : R: 0.255.
G: 0..255.
B: 0..255.

HSV : Hue.0.359°,
Saturation.:o..100%,
Value:o..100%.

https://www.rapidtables.com/convert/color/

SATURATION

14
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RGB MODEL

Edit Colors

Basic colors:

......
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RECOGNITION TECHNIQUES
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PATTERN MATCHING
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PATTERN MATCHING / RECOGNITION
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DEEP LEARNING

Deep Neural Network

input layer hidden layer 1 hidden layer 2 hidden layer 3

output layer
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Figure 12.2 Deep network architecture with multiple layers.




MACHINE LEARNING-

AR
3G K
- %%
__-jEéi & & $
INPUT FEATURE EXTRACTION CLASSIFICATION
DEEP LEARNING

HIDDEN
NEURONS

o JLLLLE

FEATURE EXTRACTION + CLASSIFICATION

INPUT

""""

OUTPUT

CAR

Color: Red
Make: Ford

Model: Mustang

OUTPUT
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Al & ML & DL

Artificial
Intelligence

Machine
Learning

Deep
Learning
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CONVOLUTIONAL NEURAL NETWORK ( CNN )

= Agvinugay CNN dulsyinnsuasnnian ¢ TumwTvm&i HAGNANHEULLAUDDIANIDAN 1 anuLdu
= AR wAuNSHaARLYRINLEITINDIE U § Doenw udnihunUsznauduvin wsusldinawiudoasls

= 38maeuwiauuy CNN azsnanmsimuae Tu Filter waa Kernel fishofsnaidneaizuasinnooanun iwwald lunns
SUSHAZANIN

= Filter/Kernel nilsdulsvmandneaizvasinnlsdnilsotnawindu Sasiaadl Filter/Kernel nanssuiialafanndnuals
WAL LU
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1 (0 |-

1 |10 |-1

= 7|+ 2%0 +3%(-1)
+ 4% + 550 +3%(-)
+ 3% + 30 +2%(-1)

= 7+0-3
+4+0-3
+3+0-2
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7 2 3 3 8

4 |5 [3 |8 |4 1 (o0 |-1 6

3 3 2 8 4 * 1 0 -1 —

2 (8 |7z |2 |7 0 [

5 4 4 5 4 7X1+4x1+3x1+
2x0+5x0+3x0+
3x-1+3x-1+2x-1
=6

https://medium.datadriveninvestor.com/convolutional-neural-networks-3b241a5da5l e
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COMPUTER

[0.14277557, O.

©.18833603, ©. ;
0.00059325, ©.46761227,
0.02323695, 0.06078287,
0.08047532, 0.02796732,
0. 0.1725056 ,

0.01613109, 0.00259274,
0.12028899, ©. g
0.19446295, 0.00630959,
0. 0
) )
0 0

= '
.05866366,
.04Yy15205,

.0036602 ,

, 0.11587697, ©.
0. , 0.04019794,
0.0264512 , O. i
0.13022117, 0.01786832,
0.01964922, 0.01836211,
0.02787014, ©.00040761,
0.01235393, 0.16745u81,
0.00261927, 0.01187684,
0.32368872, 0.00956691,
0.40538666, 0.00028116,
0.27192357, 0.0043194 |,
0.06826U64, 0.01325029,

, 0.02358274,
0.004532u6,
0.15975577,
0. :
0. ;
0.05233026,

0.02164726,
0.13457094,
0.00035351,
0.08286085,
0
0

'

.04ye25
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MACHINE LEARNING

Train Data Feature vector Label

OO

Algorithm
(170, 35, 169, 51, 38, ..) (Bicycle)

(86, 79, 50, 181, 25, ...)  (Boat)

-
% (13, 157, 90,178, 145, ...)  (Car)

(94, 90, 202, 25, 158, ...) (Plane)

%, e ol

Test Data Feature vector Label Inference Output

s iy ) e o
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IMAGE AUGMENTATION

Horizontal Flip

Median Blur
Y . P - ™

Original image

augmentation

What is image augmentation - Albumentations Documentation



https://albumentations.ai/docs/introduction/image_augmentation/

DATA FOR TRAINING

ommronmanme
/ S

80% 10% 10%

32



MODEL TYPE FOR TRAINING

Output;BOG
Classification 5

Input image \ segmentation
Semantic

segmentation



Input Image

Image

Classifier

N

Object
Detector

[

=

]

{
“label":
"bbhox" :
e

{
"label":

"bhox" :
}

“Cat’

"Cat",
[20, 30, 50, 100]

"Dog",
[100, 25, 40, 80]

34



PREPARE DATASET: CLASSIFICATION

Baby squirrel_image

35



PREPARE DATASET: DETECTION

4
.
W -~

00000.jpg 00000.txt 00001.jpg 00001.txt 00002.jpg 00002.txt 00003.jpg 00003.txt 00004.jpg

u; {I . .
Y r :
| 5C 2
00004.txt 00005.jpg 00005.xt 00008.jpg 00008.txt 00009.txt 00010,jpg 00010.txt
00012,jpg 00013.jpg 00013.txt 00014.pg 00014.txt 00016.jpg 00016.txt 00017.jpg 00017.txt

4

=% F\h

> s P—

00018,jpg 00018.txt 00020.,jpg 00020.txt 00021.,jpg 00021.txt 00022.jpg 00022.txt 00023.jpg 3 6




PREDICTION: CLASSIFICATION

DETECTION

Classification

Object Detection

CAT, DOG

37



PREDICTION: DETECTION
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EVALUATION

Predicted

0 TN FP Specificity = TN/{TN+FP)
Type | error
Actual
1 FN TP Recall or —TP/(TP+EN Al"ea Of OVerlap
Type Il error Sensitivity ~ / )

loU =

Negative Rate  pocision  TP/(TP+FP) Area of Union .

=TN/(FN+TN)

TP+TN
Accuracy= ——
TP+FP+TN+FM

2*Recall*Precision

F1 - Score =
Recall + Precision

All About ML — Part 4: Evaluation metrics in classification algorithms | by Dharani | | All About ML | Medium Intersection over Union (loU) for object detection - PylmageSearch



https://medium.com/all-about-ml/evaluation-metrics-in-classification-algorithms-79c036a131cb
https://www.pyimagesearch.com/2016/11/07/intersection-over-union-iou-for-object-detection/

TRAIN MODEL: INCEPTION

e

Grid Size Reduction — .
(with some modifications) Grid Size Reduction

5% Inception Module A

Input: 299x299x3, Output:8x8x2048
|

2% Inception Module C
A% Inception Module B I

. N

i
Y

I‘"
i

i
A

i
[

Convolution Input:
AvgPool 299x200x3
MaxPool

Concat

Dropoutl

Fully connected

Softmax

&

I =

Qutput;
Bx8x2048

Final part:8x8x2048 -> 1001

4

Auxiliary Classifier

https://paperswithcode.com/method/inception-v3

40



MODEL: INCEPTIONV3

"https://colab.research.google.com/

from keras.applications.inception v3 Import InceptionV3
model = InceptionV3(weights = 'imagenet')

model . summary ()

import tensorflow as tf
import matplotlib.pyplot as plt
tf.keras.utils.plot model (model, to file = 'model.jpg', show shapes = True)

41


https://colab.research.google.com/

MODELS

Top-1 accuracy [%)]

80 -

75 -

70 - ResMet-18
]

&

55

SE-ResNext-101(32x4d)

SE-ResNeXt-50(32x4d)

® SE-Res Net—m,
Xt-101(32x

SE-ResNet Inception-v3
. cope sMet-101
DenseNet-201({) nseNet-161

.RasNatvﬁn QCEHE-HESNH—1D1

Densehet-169

@
DualPathNet-68
DenseNet-121
® NASNet-A-Mobile

BN—Ince.ptiun @ ResNet-34 VGG-13_BN

VGG-11_EN

@ MobileNet-v2

9
MobileNet-v1

VGG-13

" ShuffleNet VGG-11

.Gun-gLa Net

/
/

Squeezelet-v1.1
‘e SqueezeNet-v1.0

. AlexMet
T T

Inception-ResNet-v2

ion-vd

Aception IPathiNet-08
sNet-152
eshet-152

ResMet-152

VGG-16_BN

VGG-16

alPathNet-131

ext-101(64x4d)

VGG-19_BN

VGG-19

1M 5M 10M 50M 75M  100M

NASNet-A-Large

SENet-154

150M

NN
AN

0 5 10

https://towardsdatascience.com/the-w3h-of-alexnet-vggnet-resnet-and-inception-7baaaecccc96
https://theaisummer.com/cnn-architectures/

15

Operations [G-FLOPs]

20

25

42


https://towardsdatascience.com/the-w3h-of-alexnet-vggnet-resnet-and-inception-7baaaecccc96

https://jonathan-hui.medium.com/object-detection-speed-and-accuracy-comparison-faster-r-cnn-r-fcn-ssd-and-yolo-5425656ae359

[c]

W YOLOV3
MODELS @ RetinaNet-50
-0 RetinaNet-101
Method mAP-50 time
[B] SSD321 454 61
C] DSSD321 461 85
D] R-FCN 519 85
[E] SSD513 504 125
F] DSSD513 533 156

[G] FPN FRCN 59.1 172
RetinaNet-50-500 509 73
RetinaNet-101-500 53.1 90
RetinaNet-101-800 57.5 198
YOLOv3-320 515 22
YOLOv3-416 553 29
YOLOv3-608 579 51

|

150 200 250
inference time (ms) 43
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DeepFace is a deep learning facial recognition
system created by a research group at Facebook.
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@ myPage X ‘ ssuufusushuamashalumt X ‘ ® New Tab X ‘ G detect face web - Google X FaceCheck - Reverse Ima: X + 2 - X

&« C @& facecheck.id/#Wb3BJsekGPE G a e w 0§
n Building Face Reco... Redcross =J1 NSTDA Report: PB2... @ Match schedule for... & Al for Thai 2023 - G... E https://docs.google... & duanAI9_ NECTEC... A client.py - master -... »
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[™ Many Accounts (4 Github) : g
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https://huggingface.co/course/th/chapter | /3fw=pt

TRANSFORMERS

>>> import requests

Transformer : solve NLP|... from pIL import Image
Hugging Face Hub >>> from transformers 1import pipeline
zero-shot

# Download an image with cute cats

>>> url = "https://huggingface.co/datasets/huggingface/documentation-images/resolve/main/coco
>>> 1image_data = requests.get(url, stream=True).raw

>>> image = Image.open(image_data)

# Allocate a pipeline for object detection

>>> object_detector = pipeline('object-detection')

>>> object_detector (image)
[{'score': 0.9982201457023621,

'"label': 'remote',

'box': {'xmin': 40, 'ymin': 70, 'xmax': 175, 'ymax': 117}},
{'score': 0.9960021376609802,

'"label': 'remote',

'box': {'xmin': 333, 'ymin': 72, 'xmax': 368, 'ymax': 187}},
{'score': 0.9954745173454285,




TRANSFORMERS

https://pypi.org/project/transformers/ |




CLIP : CONTRASTIVE LANGUAGE-IMAGE PRE-TRAINING

The CLIP model: developed by researchers at OpenAl / Microsoft

motorcycle_right.png

chelsea.png
a facial photo of a tabby cat

page.png )
a page of text about segmentation

on-based segmentation

ist determine markers of the coins and the

markers are pixels that we can label
as elther object or background. Here,
at the two extreme parts of the

coffee.png
a cup of coffee on a saucer

rocket.jpg
a rocket standing on a launchpad

camera.png
a person looking at a camera on a tripod




FEATURES: IMAGE & TEXT

1 print(image_features)

tensor([[ ©.4845, .4485,
[ ©.4111, 0.4077,
[ @.0753, ©.2100,

k]

[ .1381, ©.5620,

[-0.0021, -©.0938,
[ ©.3174, ©.3047,
device="cuda:0")

1 print(text_features)

tensor([[ ©.3809, .1e47,
[-0.0849, ©.3242,
[ ©.0687, ©.1190,
ceny
[ ©.0858, ©.1796,
[ ©.0591, -0.8753,
[-0.1664, ©.0523,

device="cuda:0")




a page of text about segmentation -

a portrait of an astronaut with the American flag

a rocket standing on a launchpad

a facial photo of a tabby cat

a black-and-white silhouette of a horse

a cup of coffee on a saucer

a person looking at a camera on a tripod

a red motorcycle standing in a garage

https://colab.research.google.com/github/openai/clip/blob/master/notebooks/Interacting_with_ CLIPipynb#scrollTo=C5zvMxh8cU6ém



Thank You
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