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ARTIFICIAL
INTELLIGENCE

ARTIFICIAL INTELLIGENCE

Artificial intelligence (AI)
focused heavily on rule-
based systems that would
make predictions using
predefined sets of rules
that had to be provided by a
subject matter expert.

https://developer.ibm.com/articles/an-introduction-to-

e deep-learning/



ARTIFICIAL INTELLIGENCE

MACHINE

MACHINE LEARNING

LEARNING

Machine learning is a
collection of algorithms and
tools that help machines
understand patterns within
data and use this underlying
structure to perform
reasoning about a given task.

https://developer.ibm.com/articles/an-introduction-to-

e deep-learning/



ARTIFICIAL INTELLIGENCE

DEEP

MACHINE LEARNING

LEARNING

Deep learning is a branch of
machine learning that's
trained on large amounts of
data and deals with many
computational units
working in tandem to
perform predictions.

https://developer.ibm.com/articles/an-introduction-to-

e deep-learning/
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HUMAN BRAIN

In an effort to create
systems that learn similar to
how humans learn, the
underlying architecture for
deep learning was inspired
by the structure of a human
brain.



NEURAL

NETWORK

- The magic of deep learning

starts with the humble
perceptron. Similar to how
a "'neuron” in a human brain
transmits electrical pulses
throughout our nervous

system, the perceptron
receives a list of input
signals and transforms
them into output signals.
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Step-1
Weighted Sum

Step-2
Activation
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INPUT FEATURE EXTRACTION
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Types of Machine Learning

Machine Learning

Task Driven Data Driven Lea.rn From
(predict Next value) (identify Clusters) Mistakes

@ 9 @@ ProjectPro

https://www.projectpro.io/article/types-of-machine-
learning/623
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Labeled Data
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Test Data
@ ProjectPro

https://www.projectpro.io/article/types-of-machine-
learning/623

SUPERVISED
LEARNING
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Unlabelled Data . Results
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https://www.projectpro.io/article/types-of-machine-
learning/623
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FACE

RECOGNITION

, 21 years
¥ male (0.9)
~.' happy (0.99)

Vincent

https://www.infog.com/news/2020/03/face-api-js/
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https://www.faceplusplus.com/face-detection/

FACE DETECTION

Age

Gender

Smiling

Head Pose

Left Eye Status

Right Eye

Results Response JSON

60
Male

value: 100; threshold: 50

—

closed, no glass

closed, no glass


https://www.faceplusplus.com/face-detection/

https://skybiometry.com/demo/face-detect/

FACE DETECTION - DEMO

N\
'@ SKY dev center demos applications contact pricing blog sign in
ABIOMETRY

FACE/DETECT RESULT

done...

Demo Options



https://skybiometry.com/demo/face-detect/
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Google

Search any image with Google Lens

@8 Drag an image here orupload a file

OR

Search



IMAGE SEARCH

Go g|e 2, Upload B3 @

Chris Hemsworth

e »
& Find image source [ Australian actor

gulfnews.com thekitchn.com

o Want to meet ‘Thor’ Apparently Chris
@ dightalspy.com actor Chris... Hemsworth Ate 10...
Chris Hemsworth Chris Hemsworth's

LA . '\ ] 4l i A S

[2] Did you find these results useful? Yes No

) newsweek.com




&removal.ai

BACKGROUND REMOVE

Original Removed Background

Original Removed Background

¢® Erase & Restore

Preview Image 159 x 159

&, Editor tool

Download high quality

Full Image 199 x 199

+1l
Hire Our Manual Editors 5«%}’1

Have image back within 24 hours







https://www.youtube.com/watch?v=HjtGoPWIarE

ESLA FULL SELF-DRIVING BETA 10.69



https://www.youtube.com/watch?v=HjtGoPWIarE
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IMAGE SEGMENTATION
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PARKING LOT DETECTION




LICENSE PLATE RECOGNITION




So for 1oday's waskly meeting, | will talk iy
00Ut what the sales 1eam will be focussd an

this and next guarter
v 2T .




SPEECH RECOGNITION
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https://www.voutube.com/watch?v=SW8pgl huy98

SPEECH RECOGNITION - YOUTUBE
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formally charged with involuntary
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https://www.youtube.com/watch?v=SW8pgLhuy98

SPEECH RECOGNITION - SOUNDCLOUD
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https://www.sciencedirect.com/science/article/pii/
S00344257721005836

FIRE SEVERITY MAPPING
WITH THE LANDSAT
AERIAL IMAGES

Landsat
30x30m
pixel

Severity Class Unbumt (1-UB) Low Canopy Scorch (2-LCS)  Mid Canopy Scorch (3-MCS) High Canopy Scorch (4-HCS) Canopy Burnt (5-CB)

Description Canopy and understorey  Canopy foliage was largely  Canopy is a mosaic of >80% canopy foliage is >20% canopy foliage
largely unburnt (>90% unaffected (< 20% scorched); unburnt and scorched scorched consumed
unburnt) Understory has been burnt  foliage (20-80%)

Sample (n) WF:483 WF: 111 WF: 283 WF: 264 WF: 596

PB: 2261 PB: 2475 PB: 2533 PB:2117 PB: 526




WITH THE LANDSAT
AERIAL IMAGES

e P
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FIRE SEVERITY MAPPING

Canopy is a mosaic of >80% canopy foliage is >20% canopy foliage
; unburnt and scorched scorched consumed

foliage (20-80%)

WF: 283 WF: 264 WF: 596

PB: 2533 PB:2117 PB: 526

.32
Fire B - Prescribed Burn
Fo % s )
M- 40 05
-
| Nl

.‘J?’i = o e

3212 - o

3 ::":ﬁ‘;.‘

Predicted Fire Severity

Lowest N1 T Highest e

S
o\ 1*(’6 3},@ Ax\c‘a o

A1) Satellite Prediction

| B1) Satellite Prediction

A2) Post-fire aerial photo

l

B2) Post-fire aerial photo
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WATER QUALITY MONITORING EQUIPMENT
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SMART WATER QUALITY MONITORING;

B - .
! ~~
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i

Smart Water Quality Monitoring
with SCB 1200

Water treatment facilities solution for fresh water quality monitoring
and management of physical, chemical and biological characteris-
tics of water with SCB1200 and connected sensors.

& fﬂlodhus

11 : - " - "
P | : 5
Alarm POoE Cam  Emergency . EC 0O pH NH3.N Speaker

Push Button  *, Sensor Sensor  Sensor  Sensor .

B WoMaster wwwwomastereu [



SMART WATER QUALITY MONITORING

S
Hand- hand €« ——> @
device y
- Cloud server _ y’
Web- based prie -7
supervision Base station
system

Water
layers
different
depths

Water quality sensing module
https://www.mdpi.com/2073-4441/12/3/681
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Sa—
WATER QUALITY
MONITORING T

{0

l Bootstrap sampling l

rai Ds et raict 2 A Trai hset &
Triiesiye | Triealy Guo) TRy

__T_ pivmny | J_ }____T_
ntree K%@tree Decwion tree

Majorlty Voting

Final class of water qulity



SOIL MOISTURE
MONITORING

| b o o
MONITORING UNIT
Moisture, Temp, EC

Pore water sampling | JTTITIL

yaA

Monitoring units at different depths
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https://www.hackster.io/pankaj6/nodemcu-based-
moisture-monitoring-system-e621fe

SOIL MOISTURE
MONITORING




RICE GROWING STAGE
t-ime>»

Seedling Tillering Heading

Ear level

\ / \ / \.‘ /
. Rice growing cycle .

https://ieeexplore.ieee.org/document/6839830




(a) | NDVI Temporal Profiles

STIMATION AND e
ORECASTING OF
RICE YIELD ;0-4;

0.2
: =—O— Maximum }
Transplanting Tillering Maximum Tillering Booting O : Mlnlmum :
e , . ] —0— Mean
1 T T 1
o > S Q S
A\ N D co‘?) © éo

& - B SRR )
Flowering Milky Dough Maturity

Vegetative phase

120 days

0 days

tillering

germination
Maximum tillering
Panicle initiation
Heading Stage
Flowering Stage
Milk stage

Dough stage
Maturation
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COUNTING CHICKEN AND CALCULATE WEIGHT
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LAND USE
CLASSIFICATION IN

ECONOMIC CROPS
AERIAL IMAGES

(A) (B)

FIGURE 4. Example of economic crops aerial images: (A) Cassava, (B)
longan, (C) rice, (D) rubber, and (E) sugarcane

Noppitak, S. and Surinta, 0. (2021). Ensemble Convolutional Network Architectures for Land
Use Classification in Economic Crops Aerial Images. /CIC Express Letters, 15(6), 531-543.



http://www.icicel.org/ell/contents/2021/6/el-15-06-02.pdf
http://www.icicel.org/ell/contents/2021/6/el-15-06-02.pdf

SEGMENTATION OF
WATER BODY FROM

AERIAL IMAGES

Noppitak, S., Gonwirat, S., and Surinta,

0. (2020). Instance Segmentation of Water
Body from Aerial Image using Mask Region-
based Convolutional Neural Network. in
Information Science and System (ICISS), The
3rd International Conference on, 61-66.




MULTI-OBJECT DETECTION

P System - ] X
-

Mushroom Type Catch Image | Image Object Single Mushroom Detector Mushroom Detector Original Image Data | Picture Information DataBase Revised GrowthRate |
* Button Mushroom

Straw Mushroom
Chanterelle
Light Control Detector Method

Connect
* Auto Control
Disconnec t
Light On
Manual Control
Light Off

Image Capture Time
Model 1
1 hr

Model 11
2 hr
Model III
8 hr
Model Test
0.5 hr
CNN

Harvest Size

30

Resolution

49

https://www.mdpi.com/2073-4395/9/1/32



POISONOUS AND EDIBLE MUSHROOMS

Edible: (Confidence = 0.999976)

Wacharaphol Ketwongsa, Sophon Boonlue, and Urachart Kokaew

College of Computing, Khon Kaen University, Khon Kaen

https://www.mdpi.com/2076-3417/12/7/3409



https://www.mdpi.com/2076-3417/12/7/3409

EDIBLE

MUSHROOMS

lbtrellovi Cantharellus

nus

Agaricus Agaricus
arvensis

ubaeformis

o J

Boletus Clitopiluspru
subtomentosus S nulus

Boletus

edulis pinophilus

' 4

Bondarzew:  Bovistaplum Cantharellusc1  Cantharellula ~ Coprinuscom
a berkeley1 bea barius umbonata atus

o Mbeo Sadon

PRI |

https://ieeexplore.ieee.org/document/9396845



https://ieeexplore.ieee.org/document/9396845



https://grocycle.com/best-mushroom-identification-apps/
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Input Image Multiple CNNs Ensemble Method

Data Forward Output
Augmentation (DA) > : i
: Wi
Fine-tune —>

224x224x3

Forward O W i

Q

Q

Q

) el

Pa— s off
i O

Q

Q)

Fine-tune O

WH

Forward O ni il

B i Whn
—— i W
Fine-tune O 1 Wi

(F) G) @ @ J)

P LA N T L E A F « Chompookham, T.

and Surinta, 0. (2021). Ensemble Methods with

R E C O G N |T| O N Deep Convolutional Neural Networks for Plant

_eaf Recoanition. ICIC Express Letters, 15(6),
553-565

2/6/23 .



http://www.icicel.org/ell/contents/2021/6/el-15-06-04.pdf
http://www.icicel.org/ell/contents/2021/6/el-15-06-04.pdf
http://www.icicel.org/ell/contents/2021/6/el-15-06-04.pdf
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FRUIT DETECTION
AND COUNTING

https://ieeexplore.ieee.org/document/8594239
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RECOGNITION AND QUANTIFICATION OF GRAIN
NUMBER PER PANICLE IN RICE

https://plantmethods.biomedcentral.com/articles/10.1186/
s13007-019-0510-0#Fig7




RICE BLAST DISEASE RECOGNITION

https://www.nature.com/articles/s41598-019-38966-0
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