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(Prerequisites)

Researchers in computer vision have been developing techniques for recovering the
three-dimensional shape and appearance of objects in imagery. We now have
reliable techniques for accurately computing a partial 3D model of an environment
from thousands of partially overlapping photographs. There are two major themes
in the computer vision literature: 3D geometry and recognition. The first theme 1s

SRR mputer comelry and tecogni |
(Course about using vision as a source of metric 3D information: given one or more images

. . |of a scene taken by a camera with known or unknown parameters, how can we go
Introduction) -

from 2D to 3D, and how much can we tell about the 3D structure of the
environment pictured in those images? The second theme 1s all about vision as a
source of semantic information: can we recognize the objects, people, or activities
pictured in the images, and understand the structure and relationships of different
scene components just as a human would?

S

1.The discipline of
2.Provide a unified perspective on the different aspects of computer vision.

(Learning 3.Give students the ability to understand vision literature.

Goals) - 4.Give students the ability to implement components to many modern vision
systems.
Textbook:
Computer Vision: Algorithms and Applications, Richard Szeliski

ZRE Reference Book:

(Textbook) - Computer Vision: A Modern Approach, David Forsyth and Jean Ponce, Prentice

Hall
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Camera 2D and 3D feature- v 1 IIF

Calibration |based alignment, -
pose estimation, 1.2 1.3
geometric 1ntrinsic 2 1.4'_
calibration 1.5 [ 1.6

o
1.8

Two-View |Epipolar geometry, v 1 1|?

Geometry  [sparse -
correspondence, 1.2 1.3
dense 2 1.4'_
correspondence, 1.5 [ 1.6
multi-view stereo - { 7,—

1.8

Feature Histogram, 1mage v 1 ll?

Extraction |gradient,corner -
detection, SIFT, 1.2 1.3
Principal 2 1.4'_
Components 1.5 [ 1.6
Analysis

o
1.8

Image Geometric VoM

Formation  |projection,optical —
properties, ll_.2 Il_'3
photometric 14
properties, sensor 15 [ 1.6

RV
1.8

[mage Histogram-based

Segmentation|segmentation, v 1 lp
generative model, - ’
mixture of 1.2 1.3
(Gaussians, Lo4b
E 10N

xpectatio 157 16
maximization(EM), - -
interactive graph 1.7
cuts 1.8

Sparse [ 1-minimization,

Coding dictionary learning, v 1.1 v
sparse 7 3
representation i i

[ N
based 1.4
classification, 15" 16

locality-




constrained linear N 1.7|_
coding, spatial 1.8
pyramid matching
Recognition [Random Sample v 1.1'?
Consensus, -
Regression 1.2 1.3
Analysis, Hough 6 2 1.4'_
Transform 1.5'_ 1.6
b
1.8
Computer  |Paper studying for v 1.1p
Vision Paper [computer vision -
Study applications, such 1.2 1.3
as recognition, 6 v 1.4'_
detection, 1.5'_ 1.6
classification B r
problems. I3 17
o
120 13
Fo4b
150 16
o
1.8
b
120 13
o4
150 16
Ak
1.8

20 & H A (Education Goals)
1.Gl. B¢ =2 o ST ez el i 2 A
2.G2.. HEREFEMHERTREEGRE ) » WATEZF I EEE - HE - B AE
3.G3.. EEHrIAEE - HIPREEEE BEHERE 12 AT
4.G4.. EEZ lofmi ~ TREME - BIEE 2 AT

1% 02BE 17(Core Capabilities)
1.1. AL B &R TR B 22 9 2 B 32 015% © (Competence in computer science and computer
engineering.)
1.2. A2. B A B % « RREfML ~ JEITIFZE 2 BE T » (Be creative and be able to solve problems and to
perform independent research.)



1.3. A3. B F#EE e ESE s M S 2 BE /T © (Demonstrate good written, oral, and communication
skills, in both Chinese and English.)

1.4. A EAGFRE| N TEESE 285 ) » (Be able to plan and execute projects.)

1.5. AS.ELE 58 ~ Tl - B RO TSR E R & 1E 2 85 17 © (Have communication, coordination,
integration skills and teamwork in multi-disciplinary settings.)

1.6. A6. B A B EH BN EE R 288 2 85 7J » (Recognize the need for, and have the ability to
engage 1n independent and life-long learning.)

1.7. A7 8550 BIGEE AT EL T A2 3 - (Understand and commit to academic and professional ethics)
1.8. AS. EHEIIEE K FHY AiERETY - (Have international view and vision of future technology.)
(Please respect to the intellectual property rights, do not photocopy the textbooks which assigned by professors.)

2 BRI (Course Details) :

1. ZhF43(Teaching Materials) © ¥ E4R%0b (Self Developed) ¥ ZRIE(EZ At (Provided
by Textbook Authors)

). #1753 #(Teaching Method) © ¥ #L82H $ift(Lecture Slides) ¥ #i##iti(Blackboard

Teaching)

3. 5PRJ55%(Grading Method) © | F3REE#4(Attendance) 0%, | /NE(Quiz) 0%, {E%

(Assignment) 0%, ¥ 2= EF{E (Programming) 20%, | BF&#25(Technical Report) 0%,
B2 (Project) 0%, ¥ HATH=(Mid-Term Exam) 20%, ™ #5<% Final

Exam) 20%, i HH R # (Final Report) 20%, v H'E (Others) 20%

4. 20EEEJF (Teaching Resources) ¥ smpaEyE Course Web Site) | Bob BB FRS L T8

(Downloadable Electronic Materials) 2 B E 4L (Lab Web Site)
S. ZUEAHEENC & 25 5E(Other requirements)

S R EA 2 R0 BE I AHRE M4 (Relationship between course education goals and core
capabilities) ¥IH AHIRANZLEET] » SBTE THEE 5 EHER

ST (Please select) ¢ ¥ 11™ 120 13M 14 158 16 170 18
Al B &R TIREER ER4EE 2 M - (Competence in computer science and

computer engineering.)

Rl AR -

Computer vision 1s an advanced course in the computer science field. It aims to build up
the basis of knowledge and concept of this course.

1.1 ZERFETE -

Regarding the course content, students should be able to understand the insight of the
problem.

PR

Level Three: the grade of this course 18 above 85; Level Two: the grade of this course 1s
above 70; Level One: the grade of this course 1s below 70.

A2 AR B - RIEEER - BIIsE 285 » (Be creative and be able to solve

problems and to perform independent research.)

1.2




R
This course encourages the students to provide their own solutions to solve the problem
in the projects.

PERICTERE -

BESEFIERIEFTER » TR R /D —TERRAE B oy BBl fide 1 R R | SR 2 ME 2 -
A RHEVEESU/E/ES, o By applying the theories in the course to analyze the problem
and finish at least one assignment or project.

SR

AR 3 L SRR EREVUIEDL | AR 2 SRS ERE TIEDL R AR
FEFC{ESE IHLLUT Level Three: finish the assignment and project above 4; Level
Two: finish the assignment and project above 2; Level One: finish the assignment and
project below 2.

1.4

A4 BERE| RETTEEMZEZ AT - (Be able to plan and execute projects.)

R AR

FAARIEARE - a2 EENGE L IS4 B R P R s T =i
R SEIAYEERERE T » Students need to apply computer vision methods for the final
project. This requires the ability to analyze the problem, choose and improve the current
methods and design the system.

EERTETE ¢
BE L5 ~ S RiirsCEE AR THHRBEAE ST o To have the ability to develop
and improve the algorithm and implement a complete system.

SER 770
Level Three: the grade of this course is above 85; Level Two: the grade of this course is
above 70; Level One: the grade of this course 1s below 70.




