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The course information as follows may be subject to change, either during the session because of unforeseen
circumstances, or following review of the course at the end of the session. Queries about the course should be
directed to the course instructor.

1. FELZFK Course Title WHENMI Computer Vision

2. THEHLRE: 5 T/ R Department of Computer Science and Engineering
Originating Department

3. RRES CS308
Course Code

4.  WRFEZ4) Credit Value 3
5. W Lli% &% Major Elective Courses
Course Type
BRFEW
6. == Fall
Semester
BRES o . .
7. FHIEXLIE English & Chinese

Teaching Language
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AR AT Hoee, BhERESL, IHEHFEE TR, zhengf@sustech.edu.cn
8. Instruct Affiliation& Feng Zheng, Assistant Professor, Department of Computer Science and Engineering,
cn:n::&or(s)’ atlon& | - hengf@sustech.edu.cn

(For team teaching, please list
all instructors)
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Tutor/TA(s), Contact
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10. Maximum Enrolment
(Optional)

1. BEHFR PR ABIRRAE (2RI HE(GERAMAEH) ISE )
Delivery Method Lectures |Tutorials Lab/Practical |Other (Please specify) |Total

2ERTEL 32 32 64
Credit Hours
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Academic Requirements MA102B @ﬁéﬁ% CFY A Calculus Il A
MA103A  ZMHAREI-A Linear Algebra I-A
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is a pre-requisite
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This course provides an introduction to computer vision including history of vision techniques, fundamentals of image
formation, image processing, and feature detection and matching. We'll develop basic methods for applications that
include semantic segmentation for scene understanding, video-based object tracking for motion estimation, human pose
estimation from images and image matching for cross-camera object re-identification. The focus of the course is to
develop the intuitions and mathematics of the methods in lecture, and then to learn about the difference between theory
and practice in the projects.

16. Pk 2% Bk Learning Outcomes
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1. TEISETH R BER M SC B . RERSRETH SN B 5 N SRALE IR il FBUER ZR DR

2. BEWE R IR P BOR AN BB 5 B (R 2 il o
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4. T i BRI G 50 I e

5. M NN -

1. Recognize and describe both the theoretical and practical aspects of computing with images. Connect issues from
Computer Vision to Human Vision

2. Describe the foundation of image formation and image analysis.

3. Become familiar with the major technical approaches involved in computer vision. Describe various methods used for
registration, alignment, and matching in images.

4. Get an exposure to advanced concepts leading to object and scene categorization from images.
5. Build computer vision applications.

17. RENERFEAH (UERIESUIOONE, WRENENATTUATOG wHREAEUERE:, #FHREAENR
EHN
Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)
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Week 1: Introduction

o] Curriculum introduction
o] Vision technique background
o] Basic vision concepts

[Lab]: Build programing platforms, including anaconda, python and pytorch etc.
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Week 2: Image formation

o] Geometric primitives and transformations
o] Photometric image formation
o] The digital camera

[Lab]: Config IDE(Pycharm) and jupyter to remotely program and debug
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Week 3: Image processing: basic operations

o] Point operators
o] Linear filtering
o] More neighborhood operators

[Lab]: Read image and video into memory, and show them
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Week 3: Image processing: image transforms
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o] Fourier transforms

o] Pyramids and wavelets

o] Geometric transformations
o] Global optimization

[Lab]: Project 1: Image filtering and hybrid images
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Week 5: Feature detection and matching

o] Points and patches
o] Edges
o] Lines

[Lab]: Project 1: Image filtering and hybrid images
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Week 6: Basic video-based processing

o] Introduction of video
o] Difference of frames
o Background of scene

[Lab]: Project 2: Local feature matching
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Week 7: Deep learning

o] Introduction of deep learning
o Basic models

o Basic losses

o] Feature learning

o] Applications

[Lab]: Project 2: Local feature matching
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Week 8: Object detection

o HOG features and linear classification
o] Cascade models and sliding windows
o] Deep learning-based models for object detection

[Lab]: Project 3: Face detection
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Week 9: Image segmentation

o Active contours

o] Split and merge

o Mean shift and mode finding

o} Normalized cuts

o] Graph cuts and energy-based methods

[Lab]: Project 3: Face detection
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Week 10: Semantic segmentation

o Patch classification
o] Auto-Encoder
o] FCN: Fully Convolutional Networks

[Lab]: Project 4: Scene segmentation with encoder-decoder architecture
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Week 11: Classical tracking methods

o Optical flow
o) Kalman filter
0] Particle filter

[Lab]: Project 4: Scene segmentation with encoder-decoder architecture
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Week 12: Advances in object tracking

o] Tracking by detection

o] Tracking using deep learning

[Lab]: Project 4: Scene segmentation with encoder-decoder architecture
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Week 13: Image search

o] Feature extraction
o] Fast algorithms
0 Performance criteria

[Lab]: Project 5: Object tracking
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Week 14: Object re-identification

o] Framework of object re- identification
o] Pyramidal person re- identification
o] Fast algorithms for object re- identification

[Lab]: Project 5: Object tracking
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Week 15: 2D Pose estimation

o Introduction of datasets

o] Convolution pose machine
o] Open pose

o] Pyramid residual network

[Lab]: Project 5: Object tracking
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Week 16 (Optional): 3D Pose estimation

o] Depth data and devices
o] Depth-Based 3D Hand Pose Estimation
o] DensePose

[Lab]: Project 6(Optional): Person re-identification

bt R B 5% %k Textbook and Supplementary Readings

Textbook : "Computer Vision: Algorithms and Applications”

Website: http://szeliski.org/Book/
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Quiz

PRIETH Projects 50%
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Assignments

BHER 20%
Mid-Term Test

HAARER 30%

Final Exam
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Final
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Others (The
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necessary)

1843773\ GRADING SYSTEM
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P it REVIEW AND APPROVAL
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This Course has been approved by the following person or committee of authority




