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ARAR L This course focuses on object detection and tracking in computer

(Course vision, covering both foundational concepts and recent advances

Descriptions) driven by deep learning. Topics include two-stage and one-stage

detectors, Transformer-based detection models, object tracking

methods, and the role of semantic segmentation as a

complementary visual task.

Through paper reading, presentations, and a project-oriented

workflow, students will develop the ability to analyze, compare,

and apply modern detection and tracking techniques to real-world
vision problems.

g9 pE 1. Understand the core problem formulations and evaluation

(Learning protocols in object detection and tracking.

Objectives) 2. Identify and compare the design principles of major detection
frameworks, including two-stage, one-stage, and transformer-
based models.

3. Analyze the trade-offs among different tracking approaches
with respect to temporal modeling and data association.

4. Read, present, and critically evaluate research literature
related to detection and tracking.

5. Independently conduct a research-oriented or
implementation-based project centered on detection or
tracking tasks.

w3 ° Ian  Goodfellow, Yoshua Bengio, and Aaron

(Textbooks and Courville, Deep Learning, MIT Press, 2016.

Reference) . Richard Szeliski, Computer Vision: Algorithms and

Applications, 2nd Edition, Springer, 2022.
. Aston Zhang, Zachary C. Lipton, Mu Li, and Alexander J.

Smola, Dive into Deep Learning, Cambridge University




Press, 2023.
Instructor-prepared lecture notes.
Paper from top conference
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and computer engineering. )
L5 AIRTR Y S AR s 2y 2 4 (Be creative and be able
to solve problems and to perform independent research. )
E3HEBY B2 L EHR 2 @FIR2 w4 (Demonstrate good written,
oral, and communication skills, in both Chinese and English. )
ER#Z2HFEEFAT 2 i 4 (Be able to plan and execute
projects. )
L3 AW 2B s FEZREFEAE B S T2 * (Have
communication, coordination, integration skills and teamwork in
multi-disciplinary settings. )
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for, and have the ablllty to engage in independent and life-long
learning. )
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Va8 g2 1 421532 (Understand and commit to academic and

professional ethics. )

8. ER%E 2 3w pEALT (Have international view and vision of
future technology. )
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% @3 B : This course focuses on advanced topics in detection and tracking,

which are core research areas in computer science and computer engineering,
particularly within computer vision and deep learning.




i = g & * Students are expected to develop a comprehensive understanding

of state-of-the-art detection and tracking techniques and their underlying
principles.

=& > 2 ! Assignments, paper presentation, final project

£ 5 AIRTR Y ~ PR~ 2 g 2 i 4 (Be creative and be able to
solve problems and to perform independent research)

L@ ’ﬁ kB : The course introduces diverse and innovative detection and

tracking methods, encouraging students to analyze design choices and address
practical research problems.

i = 4p % * Students are able to apply course concepts to solve open-ended

problems and complete assignments using appropriate detection or tracking
methods.

=& > ;2 ! Assignments, final project

£ 5 AIRTR Y ~ PR~ 2% 2 i 4 (Be creative and be able to
solve problems and to perform independent research)

% ™3 B : Students are required to read, analyze, and independently present
research papers related to detection and tracking.

i = 4p & * Students can clearly present technical content, explain

methodological contributions, and respond to questions during paper
presentations.

=& > ;2 ! final project, presentation performance and clarity

E Rz A =& 4T 2 5% 4 (Be able to plan and execute projects.)

% @3 B : The course includes a project-oriented component in which
students must design and implement a detection- or tracking-based system or
study.

i = 4p % * Students are able to plan a project pipeline, modify existing
codebases, and explore different model architectures or loss designs.

#F=& > ;2 ! Project novelty, completeness, and model performance

EF A BB FLZREHES BN LS T2 R 4 (Have
communication, coordination, integration skills and teamwork in multi-
disciplinary settings.)

% @3 B : Course projects may involve collaboration, discussion, and

integration of knowledge from machine learning, computer vision, and
application domains.

F :Fﬂ % : Students demonstrate effective collaboration, task coordination,
and technical communication during group discussions or project
development.

#F=& > /2 ! Project participation, teamwork performance, and presentation




