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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 co'mput.elﬁ vision literature: 3D g'eomet.ry and re.cogni.tion. The first theme 18

(Course about using vision as a source of metric 3D information: given one or more images

Introduction) : of a scene taken by a camera with known or unknown parameters, how can we go
from 2D to 3D, and how much can we tell about the 3D structure of the
environment pictured in those 1mages? 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?
1.The discipline of

8 H A 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

e = 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
Calibration |based alignment, 120 13
pose estimation, 14
geometric intrinsic 157 16
calibration g
1.8
Two-View |Epipolar geometry, Mok
Geometry  [sparse 120 13
correspondence, 14
dense 157 1.6
correspondence, g
multi-view stereo 18 '
Feature Histogram, image o
Extraction |gradient,corner 12013
detection, SIFT, o4
Principal 157 1.6
Components o
Analysis 18
Image Geometric o
Formation  |projection,optical 120 13
properties, o4
photometric 157 16
properties, sensor a0
1.8
Image Histogram-based
Segmentationfsegmentation,
) ¥ 11v
generative model, :
mixture of 121 13
(Gaussians, o4
Expectation 150 16
maximization(EM), g7
interactive graph 1.8
cuts
Sparse [1-minimization,
Coding dictionary learning,
sparse ¥ 11¥
representation 197 13
based 14l
classification, -
locality- Lo 16
constrained linear |1—8 L7

coding, spatial
pyramid matching




Recognition |Random Sample Vo
Consensus, 127 13
Regression 14
Analysis, Hough 6 157 16
Transform g
1.8
Computer  |Paper studying for 2N
Vision Paper [computer vision 197 13
Study applicatiqn;, such Vs
as recognition, 6 ,_'
detection, L5 16
classification BNV
problems. 1.8
[ 11|—
120 13
[ 14|_
150 1.6
ANV
1.8
[ 1. 1|—
120 13
[ 14|_
150 16
o
1.8

A HFE(Education Goals)
1.Gl. BT (¢ e i o8 B fn Al 3 2 A4
2.G2.. HER G EMEM AR EARE ST > WEBER b HESE - #F - EH A6
3.G3.. EAEHE - BB B2 EH e 1 2 A
4.G4.. B2 ofmiE - Ti2fwi - BEEZ AT

#%00BE J7(Core Capabilities)

1.1. AL EF &R T2 BRI~ B 2E AT, - (Competence in computer science and computer
engineering.)

1.2. 2. EE R EE - [REBE - JEIIHFFE 2 BE T » (Be creative and be able to solve problems and to
perform independent research.)

1.3. A3 LA #R et BT R i 2 BE 7 o (Demonstrate good written, oral, and communication
skills, 1n both Chinese and English.)

1.4. A4 B SRE| B TEENTZE 2857 » (Be able to plan and execute projects.)

1.5. AS.BEEE ~ 1 ~ 5 FOETTES SR B & E 2 fE ) - (Have communication, coordination,
integration skills and teamwork in multl-dlsmphnary settings.)

1.6. A6. B 5% B EH BN EE HRHT R 883 2 G677 - (Recognize the need for, and have the ability to
engage 1n independent and life-long learning.)

1.7. A7 5850 EAEEE iy B T A2 w3 o (Understand and commit to academic and professional ethics)



1.8. A8. B A BN K BHL AilEt EF - (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. Zh 45758 (Teaching Materials) : ¥ B 4RZ0b (Self Developed) ¥ ZRIE/EZ £ (Provided
by Textbook Authors)

2. 21827775 (Teaching Method) : ¥ #%52 1 34l (Lecture Slides) ¥ # & a#ti(Blackboard
Teaching)

3. 578 J5)%(Grading Method) : | _F3®BE4% (Attendance) 0%, | /NE(Quiz) 0%, | 1F¥
(Assignment) 0%, ¥ F2 0B {E(Programming) 20%, | B34 (Technical Report) 0%,
B2 (Project) 0%, ¥ HAHE#(Mid-Term Exam) 20%, ¥ HZ#(Final Exam)

20%, 4 HAZK 3 £ (Final Report) 20%, v H'E(Others) 20%

4. #5234 )F (Teaching Resources) © ¥ SRF24E05(Course Web Site) | Zub B FAE (L Tk
(Downloadable Electronic Materials) | B E4E55(Lab Web Site)

5. 2 FEREARC A& S5 5H(Other requirements) *

SRR H A A S R0 BE AR RE M4 (Relationship between course education goals and core
capabilities) WIEARHIRAVIZLEET] » 3Bt THEE » &R

5% /A)8E(Please select) © ¥ 1.1™ 120 13M 140 150 16 177 18

Al. AT TR R A 2 B35k - (Competence in computer science and

computer engineering.)

Fofl 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 ZERTETE -

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

SER L

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.

A2. B A AIH B -~ MEMER - BILWIFEZEEST - (Be creative and be able to solve
problems and to perform independent research.)

Ryl 5RA

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

BERNIERE

1o |[FEFEAERIERTER - BITSER R D —IEERAE B ATER DR R REIR 1R
S o B HBUE/E L » By applying the theories in the course to analyze the problem
and finish at least one assignment or project.

SR K -

AR 3 SRR AESEIUTEDL | AR 2 - SRR EE T IEDL E AR ] A
FE/EFE “IHLLT 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 B RE RS {TEHENIZE ZRETT - (Be able to plan and execute projects.)

VSIEIESTE

HARTE U E - eSS EERE 7% ISR A EH TR TE
(RESHI Y BERERE ST o 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.

ERFEIE
HA GG - AR iTBOE T ARG THRBARE ST © To have the ability to develop
and improve the algorithm and implement a complete system.

PR

Level Three: the grade of this course 1s above 85; Level Two: the grade of this course 1s

above 70; Level One: the grade of this course 1s below 70.




