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This course provides a comprehensive overview of Computer Vision, ranging from foundati
onal concepts to recent advancements in the field. It begins with traditional image processi
ng technigues (e.g., OpenCV, SIFT, HOG) and progresses through the development of dee
p learning-based methods, including CNN-based image classification, object detection, se
mantic and instance segmentation, video recognition, image generation and restoration, an
d attention—based models such as Transformers and Vision Transformers (ViT). In additio

n, students will explore practical techniques for lightweight model deployment (e.g., Mobil

eNet, EfficientNet) and learn about state-of-the—art models such as Segment Anything and

DINOv2. The course emphasizes both theoretical understanding and hands—on application,
preparing students for real-world problem solving and future research.
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Description
Related Courses

Course Goals

Projected Result
S

Percentage of th
e original langua
ge classes(%)

Cyber Lectures P

S ]

(Strongly Recommended) Basic Mathematics / Linear Algebra: Essential for understanding
convolutional operations, matrix computations, and dimensionality reduction techniques in
vision models.

(Strongly Recommended) Machine Learning: Provides core concepts such as supervised
learning, optimization, and generalization, which directly support the understanding of visi
on techniques.

[Knowledge Application] Understand and apply both classical image processing methods
and modern deep learning—based computer vision models to real-world problems.

[Creative Problem Solving] Select or design suitable vision models under various constrai
nts (e.g., mobile or real-time environments) and propose novel structures if needed.

[Logical Reasoning] Analyze model architecture and performance, interpret experimental r
esults, and engage in data—driven decision—making using critical thinking skills.

Balance of Theory and Practice: Students will gain the ability to implement core computer v
ision tasks such as classification, detection, segmentation, and generation, while underst
anding the theory behind them.

Analytical and Comparative Skills: Students will be able to critically compare various comp
uter vision models, evaluate their effectiveness, and make logical, evidence—-based conclu
sions.

Awareness of State—of-the—Art Technologies: By studying models like Vision Transformers
and mobile—efficient networks, students will acquire knowledge relevant to cutting—edge in
dustry practices.

Project-Driven Extensions: The course is structured to provide a solid foundation for capst
one projects, industry—academic collaborations, and research presentations.
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Times

10

11

12

13

14

15

Lecture Topic

Object Detection

Semantic / Instance Segmentati
on

Image Generation & Restoration

Midterm Exam

Video Recognition

Attention Mechanisms and Self-
Attention

Vision Transformer (ViT) Conce
pts

Hybrid Models: CNN + Transfor
mer

Lightweight Models and Real-Ti
me Vision

Recent Trends

Final Exam
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