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Robotics Revolution: Data-Driven for Next-Gen Value
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Transportation Industry Banking Industry Law Enforcement
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Risk Management)

w8 %

i i Home Appliances Social Media Healthcare
AUtomatlon supp'y Chaln (Smart Refrigerators) (Facebook User (Prioritizing Medical Care in
Recommendations) Emergencies) 3

Quality Predictive
Control Maintenance

Robotics



D

Thai-German lnmtute
" anifdlne-wasiiy

\\V/

PM3N3IIUIAZ3VFAIAGON (Enhanced Perception)
ANNEINIAIUMS5e131az SV (Learning and Adaptation)
MIMOuuUenl AN UGeU (Complex Autonomous Actions)

s =

< d
ﬂ'ﬂllf;ﬂ?ﬂiiﬂﬂﬂ]iﬂ’lﬂﬂ]imlmzalﬂi1$‘l’i

(Predictive Maintenance and Analytics)

JetArm 3D Vision Robot Arm:

A Deep Dive into Al ROS...
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Lidar (Light Detection and Ranging)

GPS (global positioning system)
Rear Camera

Video cameras

Ultrasonic'Sensors

Qdometry sensors

Central.computer
Radar.sensors
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Principles of Robotic Meotion and Control

combination of kinematics, dynamics, and control algorithms
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The Role of AI in Modern Robotics
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Supervised Learning
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Unsupervised Learning
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Source: Type of Machine learning
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< Machine Learning
Supervised Learning

Supervisor

Labeled Data
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Source: What is Supervised Learning
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< Machine Learning

Unsupervised Learning

Unsupervised Learning

[ Interpretation Algorithm Processing
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« Unknown Output

+ Mo Training Data Set

Source: What is Unsupervised Learning
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< Machine Learning

Environment

Reward Q Best Action

Selection
of Algorithm

Agent

Source: What is Reinforcement Learning ?

www.tgi.or.tho 038-215033

internal state

L —

[

discount rate ¢

I
Total Smart Solutions for Your
Success

Reinforcement Learning
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observation
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Neural Network Model

Forward Propagation

<

Backward Propagation

h Iterative process until
loss function is
w minimized

Source: A simplified CNN architecture for dog Classification
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Process of Data driven with Machine Learning

Problem Understanding Exploratory Data Analysis(EDA) Feature Selection/Extraction
7 | Model Evaluation

ailatfaywin) (M3d1539903a) (nmﬁan/uﬂnﬂmé’nymz)

‘Q T -
""" "-" v:
4 Y=

® N2 i
Data Gathering Data Prepareation

2 - 4 . 6 | Model Training 8 | Model Deployment
(MI3INVBYA) (MIAIBNVDYA)
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Part QC

Image Classification

v

OK
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*» Image Processing Image Dataset

NG OK
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/7 . . .
%°* Image Processing Image Processing and Preparation

Apply to Industry Originl lmage 7 Original Image

CO  Img_part_valiipynb 7t
-’ . - g - o
e udly yuuas uwsa ulmi we3aviia enuthuvda  udlusigauiaiuvi 1 asngiau

+ Aa

Q Original and Preprocessed Image Show

[1

+ 1aanu

1
p
3
4
5
6
7
8
9

16 plt.show()

It.figure(figsize=(10, 10))

i in range(3):

plt.subplot(2, 2, i + 1)

image_batch, label = next(train_generator’
image = image_batch[0] 3 ch
plt.imshow(image / 255.0)

plt.title(

plt.axis(

plt.subplot(2, 2, i + 2) 9
transformed_image = preprocess_image(image)
plt.imshow(transformed_image /255.0)

plt.title( )

plt.axis('o 3
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Model Building and Training

v Modeling

Model Building

2 model = Sequential(|

3 Resl 0(input_shape=(
Conv2D(32, (3, 3),
MaxPooling2D(2, 2),
Flatten(),
Dense(3 ivation=
Dropout(0.4),
Dense(2, activation=

yers[0].layers:
am', loss="cate: ssentropy’,metrics=
Model Train

1 history = model.fit (
2 train_generator,
epochs=1,
batch_size=32,

358s 2s/step - loss: 0.0991 - accuracy: 0.9661

www.tgi.or.the 038-215033

Convolutional Neural Network 2D Model
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Input Output
Pooling Pooling Pooling
i Horse
x Zebra
- Dog
SoftMax
Convolution Convolution  Convolution éﬁ:‘fﬁt;n
+ + +
Kernel RelU RelU ReLU
\ Fully
Feature Maps Connected———
Layer
| | | | .
Feature Extraction Classification Probabilistic
Distribution
—
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Model Evaluation

coO % Img_part_valiipynb ¥ . X
S At uiin s umn Sl edesio) aruronda) u Create Classification Report

1da  + dasnu

Create Confusion Matrix
Q

) conf_matrix = confusion_matrix(np.argmax(all_test_labels, axis=1), all_y_prec

4 dlass_names = [

annot=True, cmap: , fmt="d", xticklabels=class_names, yticklabels=class_names) _‘L" Classification Report:
‘ precision recall fl-score support
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