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Al (Artificial Intelligence) is a technology that enables machines to realize the intellectual activities performed by humans.

i

Machine learning, a central element of Al, is an applied field of data science that derives models from data. In this lecture,
we will start with an introduction to the Python programming language, which is often used to solve problems using data
science and acquire basic skills in Al and data science by learning the mathematical aspects of machine learning and coding

in Python in parallel.
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To become capable of coding fundamental problems in Python.

Bt

To be able to use Python's data science libraries.
To be able to explain the structure of a pattern recognition system and the role of each component.
To be able to create a classification model using use machine learning.
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3 H | Python AF3 (3) —RAEBRZATZY
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% | Pre-processing To learn the method of converting an analog signal to digital and reduction of noise.
7 B | 7—2ho0FHH NRE =V OEENTEBNFEEZIRY BT HEEZFR,
% | Feature extraction To learn the method of feature extraction robust to the variation of the pattern.
8 H | "=t boroxERE] HABICHE T2 - L HEANBFEFETH D/ — 7 OV 0FRERAETFES,
% | Perceptron algorithm To learn the perceptron algorithm which is the most basic method of learning
classifier.
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T 2HEEFR,
Z | Loss function method To learn the loss function method applicable to linearly inseparable data.
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&= | SVM To learn support vector machine that achieves high performance in high-dimensional
feature vector space.
11 | B | =a2a—FLxy b7—7 AN EEFECTEDZZ2—T LRy FT7—7IZD20WTC, ZDFEBFFEEY—LD
BLAZRR,
Z | Neural network To learn neural network that can learn non-linear decision boundary using a machine
learning tool.
12 B | ~1 X5 HET RN Z =V REAFETH 514 ZBREITOVTER,
% | Bayes classifier To learn Bayes classification method that is based on statistics.
13 B | &7 & Bk B LT — VB AT LEZTHAET 2AECTF 2 —Z Vv T DA EZESR,
% | Evaluation and tuning To learn the evaluation method and tuning method of pattern recognition systems.
14 B | REFEOER BHAR L LT REFBFEOER LICAMZFR,
Z | Fundamentals of deep | To learn about the fundamentals and applications of deep learning.
learning
15 B | ®tFEOER EEOARE LT, BILFEFEOER LISALE FI,
% | Fundamentals of | To learn about the fundamentals and applications of reinforcement learning.
reinforcement learning
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W IREAREE & HOBRET ORERNRIBEABIIRE T 5, 72 Python,C,Java BEMLADERICL DT I T IV IREN
HBHZENEELL,

Bt

Students are encouraged to bring their own laptops (with Internet access) for in-class programming exercises. A basic
understanding of linear algebra and statistics is assumed. It is recommended that students have programming experience in

a language such as Python, C, Java, etc.

Python IC & 2 8B RE % HET 2,

Python programming exercises will be assigned.

‘

SEZ RAMLE 7V -V TP TOLBREFERH AT L (B2 , FACHAR, 2017.
ZEE | HBMERE: Python TEREY DHEHRITOERE, HiliETmtL, 2018.
SEE EL—, HNEE AAHEFE 7077 I EE Python 2023, REFAZE, 2023.(http://hdl.handle.net/2433/285599)

Bt

Reference Book: Masahiro Araki: Construction speech recognition system using free software (2nd Edition) (Japanese),
Morikita, 2017.

Reference Book: Hiroki Taniai: Foundation of statistical analysis in Python (Japanese), Gijyutu-Hyoronsya, 2018.

Reference Book: Hajime Kita, Yoshitaka Morimura, and Masako Okamoto: Programming Practice Python 2023, Kyoto
University, 2023. (http://hdl.handle.net/2433/285599)

B | BEEE 60%) BLUZHRICETHBROME (50%) 2L,
Z | This course will be graded on the basis of assignments (50%) and an end-of-semester exam (50%).
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