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Al (Artificial Intelligence) is a technology that enables machines to realize the intellectual activities performed by humans.
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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DEZEEZ Learning Objectives
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To become capable of coding fundamental problems in Python.
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.
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To be able to create a classification model using use machine learning.

To be able to evaluate systems that use machine learning.
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B | IO | ik

REHEIER Course Plan

No. 15 B Topics AZA Content
1 B | 714 &> X Python AFS (1) | BROHA LR
Python OFi#. FRRE, EAT— 48 AHH. HIEEX
& | Guidance, Introduction to | Overview of this course and basics of Python (feature, environment, data type,
Python (1) input/output), Control structure
2 H | Python AF3 (2) BE, /72 BEFAEZAT77Y
ZE | Introduction to Python (2) Method and Class, mathematical library
3 H | Python AF9 (3) T—RUNEBRAZATTY
& | Introduction to Python (3) Data processing library
4 B | Python AF3 (4) etz A7V
ZE | Introduction to Python (4) Statistical library
5 H | X&—r@HEOME BHFEOEARMBEL L TONZ—VRHICOWTEHRAT 3,
Z | Overview of pattern | Overview of pattern recognition
recognition
6 B | 7— 205z YRT LANDESOIY ABER S A ABREDFEEFR,
% | Pre-processing To learn the method of converting an analog signal to digital and reduction of noise.
7 B | 7—2ho0RmH NE =Y DEHITROFERY BT HEEFS,
% | Feature extraction To learn the method of feature extraction robust to the variation of the pattern.
8 B | "=t borozBERE BAEICEIT 2L -5 L HBEANAREZEFETHD/—E 7 OV OFERAEFI,
Z | Perceptron algorithm To learn the perceptron algorithm which is the most basic method of learning
classifier.
9 B | BEHmICEICEE BB CTERWEB T —RICHL T, b2 EHRENDLALLL I AETHIBZFEE
T E2HEEFE,
% | Loss function method To learn the loss function method applicable to linearly inseparable data.
10 H | Y FR—txTbvv FAEOE I P, SRTOFENY PLERZ DT ERENMFHRTH I YR ERJ b
LI UITDNT, ZDFEBEFEEF,
& | SVM To learn support vector machine that achieves high performance in high-dimensional
feature vector space.
11 |B | =Za—FLxy 7= FREHNEEFECEDZ 2 -T2y FT—2ILD0T, ZOFEFFEELY—ILD
BLAHERR,
% | Neural network To learn neural network that can learn non-linear decision boundary using a machine
learning tool.
12 B | N1 X5 RET R/ Z =V RBEFETH 24 ERIEICDVTESE,
& | Bayes classifier To learn Bayes classification method that is based on statistics.
13 B | i & B WL 722 — VB R T LEFET 2 AERTF 12—V T OREEFR,
Z | Evaluation and tuning To learn the evaluation method and tuning method of pattern recognition systems.
14 B | FEFEOER HEEMNAR L LT FREBFROER LISHAZF,
% | Fundamentals of deep | To learn about the fundamentals and applications of deep learning.
learning
15 | B | #tFE AR EBRARE LT, BEEEFEOER L THAEZE,
Z | Fundamentals of | To learn about the fundamentals and applications of reinforcement learning.
reinforcement learning
B1E5 Prerequisite(s)
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= | 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.

EEZIRAMAE 7V T FTOLBEERB AT L (B 2R , FIbthk, 2017.
£ BERRE: Python TIEES 2 MaTENT O ERE, $iTaTamtt, 2018.

% %Z— HNEE, BAMFE: 7075 I 7788 Python 2023, REBAS:, 2023. (http://hdl.handle.net/2433/285599)
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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.
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HERE (50%) BLUHHRICHTHBROKE (50%) (2L 5,

This course will be graded on the basis of assignments (50%) and an end-of-semester exam (50%).

w



