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- BAEREO T — 2 IO L TERFBFEOI—T 4 V7 &2TV. TORRZFETED LD 1A B,

% | To acquire techniques on pattern recognition through examples in image recognition and object detection.
Learning Objectives
- to be able to analyze a target problem and select a suitable machine learning method,
- to be able to implement machine learning project to some sample data and evaluate the results.
FEDEEBIZE Learning Objectives

H | ARNLERZBFEOZEZ S L BREERT 2,

RENGEMEBF E2ERETHEHNTE D,

Bt

To understand the idea and theory of representative machine learning algorithms.
To be able to implement representative machine learning algorithms.
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EEETEIEE Course Plan

No. IEH Topics AZ Content

1 B | #EFE AR ?E%E%ﬁ(@uxﬁc‘:ﬁﬁaﬁﬁ"ﬂf IR - REE - TR b BIOEKEIBERBROBER. AL
BRECNATR - NYT YRR, FHEEROREV A, AL — FEE & RENETIC
otéﬁiﬁ'[‘étm)\ljczom’ciiio

% | Foundations of Deep Learning | Loss function design and gradient descent variants, the meaning of
train/validation/test splits and the risk of information leakage, generalization error
and the bias—variance decomposition, choosing evaluation metrics, and an
introduction to reproducibil

2 B | RELZEDHDEKET ResNet (23 7% sklp connection N HELHE k% BT 1A, Batch Normalization
CBIERORERE, EANBENZBWHEOLEMICE R 252, Dropout - EARE
A @IEH'JﬂC?,f FERIAT V2 —Ib, MBEBICLIRBEET AL SIEBET
LA DFERIER I D W TES,

% | Designing Stable Training How skip connections in ResNet mitigate vanishing gradients, the roles of Batch
Normalization and Layer Normalization, the effect of weight initialization (Xavier, He)
on early training stability, regularization techniques such as Dropout and weight decay

3 B | RIETY I EEKE RNN ARWRIICTEE Y 2 AERA S LFEDOESIE. attention #EN 22 R 2
] EFBEEEICT D RME. Transformer DEDEE - ZHIE - UEBRFSLOBE,
2= /7E'J&JE7_3}I/#41° cT—R8 - FHEEOBRICOVTES,

% | Sequence  Modeling  and | Gradient dilution and sequential computation bottlenecks that RNNs face on long

Attention sequences, the idea of attention as a learnable mechanism for selecting "where to
look," the architecture of the Transformer including self-attention, multi-head
attention, an

4 H | &RFHLa2HMmHY) 2E —FIVIA-—KDRIALRY ZICEDBEREMRE. TNNRR DRAOHE, HEF
BIFDIER - BB DFEFTEFRBEMOEE, v X7 FEFRNC L 5 XURNKRIROE
H\$w BETRERI ADEBZEDOBRAAHRICDNTES,

% | Representation Learning and | Information compression through the autoencoder bottleneck and the nature of the

Self-Supervised Learning representations it captures, contrastive learning including positive/negative pair
design and the structure of the representation space, contextual representation
acquisition

5 B | £EXETL VAE IZL B BEEMOBERMET L E AE EDEWL, HEETLORAGBRE (/4 X
fhn) EE8IE (F/ 422 oERL. U-Net d skip connection 2 ZZRIIEERIETE
ICR7-F71%E (ResNet & DBERIDEL), Latent Diffusion d#E. GAN OEUITHIFE
MER 5E— FEE - FEARREMOAREICDOWNTHES,
Z | Generative Models Generative Models
6 B | 7—2FRLo#HEE T — 2R (AIZHE - Mixup « CutMix) DEhEERFE, NI/ 4 ADFE LB -
Mk, 7/ 7= a vEE (B4 K24 VRE - SHMIEE—HE). EBFEICL 5
R T NIVEBEEE, T4 — b PT—2h—FICL2T—&ty FREOXENL
[IZDWVWTEE,

% | Data-Centric Machine | The effects and limitations of data augmentation (geometric transforms, Mixup,

Learning CutMix), the impact of label noise and methods for its detection and mitigation,
annotation design (guideline development, inter-annotator agreement), active
learning strategie

7 H | E8E7/L0ER L M LLM - VLM o¥#mee 1 £ BRE (WIHE - SUIRESIY) . RAG (2 & 2 A EBAF DA, LoRA
FEDNRTA—ZMEKRWNT7 74 > F 2 —=>7 few-shot-CoT - fine-tuning % & D%,
2l (BEHED - N TR) £axb (b= VEM- LATYY) OFHEICONT

FR,

Z | Working with  Foundation | The reasoning capabilities and limitations of LLMs and VLMs (hallucination, context

Models length constraints), integrating external knowledge through RAG, parameter-efficient
fine-tuning with LoRA and related methods, comparisons of few-shot prompting,
chain-of

8 B | ERoEEME MmO b 3L 0RE (RREREE - SETVIRTE - FEKME) . BREZERT 2EEK (2
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—F T4 -BEON-—Ya vEE) EREBEY VLI NANR—NT AL L
ROBY. BERBEERE (AMP) - 7 — /54 75 4 vt - HEFE OERE, RS
ROREEZFRDIERICDONTESR,
= | Trustworthy Experiments Designing evaluation protocols (cross-validation, statistical testing, confidence
intervals), practices for ensuring reproducibility (version control of code, data, and
environments), tracking hyperparameters and results with experiment management
tools,
9 =]
ES
10 =]
ES
11 =]
ES
12 H
ES
13 H
ES
14 H
ES
15 H

B m
B

B | BRIYFEEEFARB A - T2 YA TV REREA - T—Z ATV RICAZBELTVWAZENEE LV, RIBEICHL.
Python TOa—T 1 » /A ELBENHEIND,
%= | Students are recommended to have taken the Fundamentals of Al and Data Science and Application of Al and Data Science

courses in the Information Science program. Exercises on programming in Python are assigned at each lecture.

B £%%& : Christopher M. Bishop &, [/¢&—>RFH LML (£ - TF)J, ISBN: 978-4621061220, 978-4621061244
(J&% PDF % https://www.microsoft.com/en-us/research/people/cmbishop/prml-book/ <TAZFEA])
£#2 : lan Goodfellow and Yoshua Bengio and Aaron Courville &, [ZEE%$E ], 978-4048930628
(B3 PD
= | Reference: Christopher M. Bishop, "Pattern Recognition and Machine Learning", ISBN: 978-0387310732

(The original PDF is available at https://www.microsoft.com/en-us/research/people/cmbishop/prml-book/)

Reference : lan Goodfellow and Yoshua Bengio and Aaron Courville, "Deep Learning", ISBN: 978-4048930628
(The origianl PDF is available at https://www.deeplearningbook.org/)

RBELAR— MK VFHEEITD,

Performance evaluation of this subject will be conducted only by the evaluation of the assignments.
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