Module 1, ##R 1 : Intro to Artificial Intelligence A TE&EH#LIS

Artificial Intelligence (Al) got a recent boom thankfully to Machine Learning and

Deep Learning Algorithms as well as new applications in computer vision,

autonomous vehicles, drones, robotics, social networking, etc.

The module introduces students to classical Al algorithms and current trends in Al

world.

The students got an opportunity to work on the project in groups, and learn one of

the Al concept in depth.

RTHSRFIMREZIZEZUR N ENNE., BEW. TA. HlEsA. H3IWEFT

HRIFTNA . ATERE (Al) RIS TEDRE.

NERERFENBEHPIA TEREE AT EEHARNHA-EE,

FEIBNRLUNENERS5XAIE |, FRAFIATEEIIHSZ—.

Learning Outcomes 3R

v Describe the difference between Artificial Intelligence, Machine Learning and
Deep Learning fHid ATERE. HBRFIMREFZINXE]

v' Apply Artificial Neural Network to solve the problems FzFE A T 1842 I4&fif R 5150

v Develop the code for Artificial Neural Network in Python {§EF8 Python F& AL
FREZRRART

v Apply A* Search Algorithm for path-finding applications such as robotics {#F3
A SEREEIN B ARSISEN FRRHER TR

v Develop the code for A* Search Algorithm to solve the maze problems more

efficiently Fi& A*SEEEBLS SR RX S ER



v' Explain key application for Artificial Intelligence Algorithms @A T &8RN
KN
IR
1. What is A ATE&ERN
» What is AI? History of Al A T&REHIFHE
> Turing Test BRI
> The difference between Machine Learning, Deep Learning and Artificial
Intelligence.
2. Artificial Neural Network A T#4ERI48
> What is ANN? History of ANN. Basic ANN Algorithm (Perceptron) A T#£%
L2y =3e=ral S E=ZN S b S
> Multi-layered ANN SEATHEZ ML
3. Alin Deterministic Environment fEHIFIE FRIA TEEE
> A* Search Algorithm A*SEEEGENA
4. Al Team Activity — Maze Solver & Al Creativity /MEIERR : K SHEFRMATLE
HERYEIERD
» Maze Solver : The missionaries and cannibals are at the (0,0) point on a 2D
map and trying to get to point (7,7). But there are some barriers on the
map that they want to avoid running into. Please, help them figure out the
shortest path by doing A* Search Algorithm. FIJF8 A*SIRE LR IIABELS
EHEFM (0,0) RIEHE (7,7 ) |, FEHIEIEPEFT SIS

> Can Artificial Intelligence be creative? iiC ATEREEBEGOED



5. Markov Decision Process B/RajkiRiEidis

» Markov Decision/Reward Process Gy/Re] kR /HENIFE



Module 2 , #&#R 2 : Intro to Image Processing EIGIEHLIS

Image processing has attracted considerable attention as an important component

of a wide range of applications including robots, self-driving cars, virtual reality

games, and surgical navigation systems.

The module introduces you to the theory of image formation and commonly used

image processing methods. We will also explore the recent progress in image

processing achieved using deep learning algorithms.

The students will work in groups on two activity projects of common image

processing techniques.

EGRLBIE AN BEfSIS%E. EUISSENFIFASMARS ZNBNEEAEMN

o, EESIETHZRIXRE.

REREFENREGZRAIRICAE B ERIETE. IIEBRIERREFEITE

EEIGAIETS EESAIRFTHE,

FHANG BRI ERERGLIER ARSI,

Learning Outcomes 3R

v Describe the connections and differences between image processing and
computer vision; 7 fREIGSNIEFIT BN HAXRFX 5

v Explain commonly used methods for some image processing tasks;f##fE—LoE
BARMESHIERITIE

v Implement appropriate methods using OpenCV library in Python to achieve
the desired image processing goals;7E Python #{&F OpenCV ESCINE XIS L |

LUXREITREARIEHRALE BiR



v'Identify key applications and current progress of image processing.iR 5l E{&4b
BRI AN AT R
IRFEAN
1. Introduction of Image Processing EIGZEE
> Image Processing vs. Computer vision BfGMESTHERG
> Image formation A%
> Ideas behind machine learning for computer vision/ image processing it&
A/ BRI B F IS
> Convolutional Neural Network (CNN)Z&FI1&£2 4%
2. Image Formation Rk
> Image Formation & Image Coordinates & SEGAL R
> Color Space &1
» Open CV
3. Image Point Processing Eli§ =21
> Image Histograms El&EHE
> Point Processing b
4. Image Convolution Ei§ER
> Canny Edge Detection Canny iA%4&
5. Convolutional Neural Network HfI#Z R4S
> Introduction and future of Deep Learning ;#EFIMNNBSERE
> Architecture of CNN B MLEIREREEH

> Datasets and tools for CNN B MKREIEEN TR



Module 3, #&R 3 : Intro to Big Data X&iiE#ic

In big data, we need to find a pattern. Is a company earning more money? Is the
test drug really effective? To find a pattern, we must distinguish between
randomness (often called noise) and signal.

For example, the state of Washington reports 1,000 cases of Covid-19 one week.
The next week it reports 1,100. Why did the cases increase? There are two reasons:
1. The change is because of randomness (e.g. the doctors were slow to report cases
or more people decided to get tests, etc.)

2. The change shows a true increase in infections.

This module will give us a mathematical way to distinguish (1) from (2). Is the
change real?

EAEUES | BNFESRR—NMEIN. 2TWRVESE 2 INRESYERNEIL ? AT HE—
MRV, FNAR SIS (BERARE ) FES.

Bign , SRR —EIRE T 1000 4 Covid-19, FAMERIEIRE T 1100 4. St45mHl
10T ? BRANRE -

1 XA REABETME ( HIIN , EERSRAIRNEER  BEESHARERZNESTSE )
2 X—EU RPN B HRSEAEENN,

XMERGEFAT—MFETZERX D (1) F1 (2), BHEESHG ?

Learning Outcomes 3R

v' Establish a null hypothesis Z#37F/Ri&

v Determine a p value Iz P &

v Do basic linear regression SeaZEAAIL BT



v' Fit an exponential curve &8N

v Resample data #IEERAE

IRIEAH

1. Resampling EF
> Intro to Bootstrapping, or Resampling EX# /5548
> Population vs Samples SR SR
> Null hypothesis, and p value ERi&F1 P &

2. Linear Regression Z{¥ @3

3. Curve Fitting BIZ&#S

4. P value explanation 3 P {BER#H—Z R



Module 4 , #&R 4 : Intro to Mobile Apps FHIRAHES

Mobile devices have become increasingly powerful and essential for everyday

activities, bringing advanced computing services to everyone.

This module introduces you to mobile application development. Designing

applications for mobile devices is particularly challenging due to screen size,

portability, and wide variation in hardware capabilities. This module will present the

key mobile-application design challenges, architectural patterns, and current

technologies.

We will also explore how mobile operating systems enable exciting new capabilities

for augmented reality and artificial intelligence services.

BNREREHUREEX , WEEENEXER , I PATEK T EETERS.

REREEN BN BRFR. BTFEEAN. AREEEEIIEER 232, I

IRERIT N RREF/CEEE M. AMERISNEBHMNEREFRITRIRE . AR

MIRZUAN AT,

HA TSR BB ER G T /9B MR A T EREIRSS IRAS AKERIFTINRE.

Learning Outcomes 3R

v Identify core design considerations for mobile applications HaER &N FRFEFH
RIS REIN

v' Describe key differences between iOS and Android systems ##iA iOS #1 Android
RRZEREEXF!

v Describe the different mobile-application development models and tradeoffs

of each approach AR TN e FH R E BN ST 5 ZRINE



v Explain core concepts of augmented reality fRRRIGREISLAZ TS
v Explain key uses of machine learning in mobile applications #2283 I /5N
N PRI EERR
IRIEAH
1. Team Activity - App Design MBIREE——RBIEFRIT
2. Intro to Mobile Applications F#/ 5 LA
> Native -v- hybrid mobile development #BaF&1&E{ : Native 5 Hybrid
< Hybrid Apps v/s Native Apps Native 5 Hybrid R AXILE
< Practice Kotlin 52453 ( Kotlin 155 )
< Practice Swift fgf24:> ( Swift iB=
3. Ul Design BFRRmEigit
> Guide to Mobile Design FHINFAREIRIHER
4. Architecture 523
5. Advanced features SRINEE

> Augmented Reality 1E3RII0



