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BEDBR - IE Objectives and Outline of the Course

H | BRIFELZERERE L TRbN 27213 TH, HERECPERBGRZKL EDEBICEVDTFTEXRTERE L TARAIN
TW3, ZD1=0, T4 P RIVEGRLEBICHT 2 CHEMEBRT 2 IEEETH D, RBETIE. T4 ¥ RILVEERDOERK.
W, WHBLORFICHET2EGRUBICOVTHER L., BEGRQEICET 2 AR MG & BRI ZBEY 5,

% | Image and vision are considered widely in the almost every recent application due to the continuous advances of imaging
techniques and the decreasing of computational cost. Therefore, understanding of image processing and analysis become
fundamental for developing real world systems. The course aims to provide the students with the fundamental theories and
background of image processing and to enable students to understand its common and recent techniques.

FEDEEBIZE Learning Objectives

H | ERERESET 1 PV XIMMLT 2BOFESZRATE 5,
HRESOHFRRCEREETO) LN TE S,
BERESICHNT 2BEXETIROB®R T BB L, TIREEITOI e TE S,
BABRERATOBIGEOESORE - T (ZXRTESNE) %175 LN TE S,
BEGRD O HERIERZETE - BT 22 eNTE S,

% | To explain tips in digitizing the continous image signal

To deal with an image signal for mathematical expression and operation

To perform transformation of image singal by considering the meaning of its orthogonal transformation
To perform adaptive processing of image as multi-dimensional signal

To measure and detect some derived informations from images
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REETEIER Course Plan

No. 15 B Topics AZA Content
1 B | E50BOEER [T 4 PRIEBUNIE] TEE L1z, BRESOERL, 7—U TEH, RELIBICD
WTEEBLT %,
= | Review of digital singal | To review some concepts learnd in 'digital signal processing' such as sampling,
processing Fourier transform, linear processing.
2 B | 74 Y R2LEE 2RITEFEBOT 4 PV XIMMLICBB L, T XEEK ERMLBE%. (V7> 71D
WTHET %, £/, EEORT ML - (THRBCBEEREICOVWTERT 5,

%= | Digitized image To learn important concept in digitizing 2D continuous signal such as delta function,
sinc function, aliasing. Vector or array expression of image and its operation will also
be mentioned.

3 H | ZEEHTONE(DREEE | BABEGRZERIC. BEEX M7 LEREZOEK, BERILEICL 2EHROEELR
ICDOW TR %,
BIRICHT 2IRZALIBICOWT, BT %, 7o, BROEERHB~OEMZHAL.
BEROEKBHTH 2 2 RITZHERARRIC T 2BHEZRD 5,
% | Image operation in spatial | To learn the histogram of pixel value and its physical meaning as well as gray level
domain (1) transform.
4 B | ZHBEETOMNE (2) R 7 | BT — X OFBPT v DUEBR EY X7 MBIZOWTHERT %,
ARy RENBERZERTHD, 7—UIEHR, YA VFH UL aBif TEI—L
T, KLZEBIZOWT, BT 5,
Z | Image operation in spatial | To learn so-called mask operation and some orthogonal transformation.
domain (2)
5 B | ARHHBEETO702) v | BirE7—) TEHRL, TERARKKEZ CORRBOEKREZER S, ¥/, FBE7 414
7 (1) DB EZNLDNBEFERT 5,
Z | Image filtering in frequency | Image filtering in frequency domain (1)
domain (1)
6 B | BEZEBTO 7402y | T4Y2VEERY 2RTEARBH CHZ2EICREAT 2MERERN, TN 5 OBREE
7(2) BT %,
& | Image filtering in frequency | To learn some tips in image processing due to the characteristics of digital image as
domain (2) 2D periodic function.
7 B | BtgabEET BEEHRERED / A PR IC& VEGRS IS T 2ETLRBICOWTHER T %,
Z | Image degredation and | To learn details of image restration due to noise and blooming. Its restoration will also
restoration be mentioned.
8 B | BROFFSL & REEHE BRESOT—REFAEL, T—XOREPEERICKEREEICRS, 22T,
T—ROFEA, AR T—XEBOFEICOVTHERT 5,
Z | Image encoding and | To learn various techniques in image encoding and lossless compression
compression
9 B | FEE A EERENE IR LBEGROEMRAEZHRT 5, FiIC. KEA JPEG EMEICOWLWTEFEL <HHAT
%o

% | Lossy image compression To learn lossy image compression by explaining the details of JPEG format as typical
lossy compression technique.

10 B | &AFN5ERLE BEROILKHEN, 7 P BLOEERREDBRIEICTTE2T7 7 4 YEBRICOWTHGRT
%
Z | Geometric transformation To learn geometric transformation of image by affine transformation including scaling,
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shift, and rotation,
11 B | MFEORIREFK B, BE. BER. ARELGE BECREOMRESEICOWTHGRT %,
= | Statistics in image region To learn statistics in image region such as center of gravity, area, circumference,
peround, etc.
12 B | HREFHNEGRNE BEGROER - INE. MR AR, B0 SR ANERY . IARFERRLIEICD WL TlER
ERCR
Z | Morphological image | To learn morphological image processing such as dilation, erosion, thining, etc.
processing
13 B | BEsE BIRD O DR ORE., B EN DLW TR %,
Z | Segmentation To learn segmentation of a certain image region by detecting geometric, statistic, and
morphological features.
14 | B | B5REBH BEROFEEOHH., FHEL AL -ERRHIC OV TS %,
= | Image recognition To learn image recognition techniques by using various feature values.
15 | B | BEBLxED INETOREENBRLETHEOERZEE L, BHERT
= | Review lesson To review the whole of lectured topics and their relatlonshlp in this subject.

FE1EZ14+ Prerequisite(s)

H | MEREK - BOBES OERMB NI HETH D,
[TAYRNVESUR] 2ZFBELTWDIENEELL,
% | Essential knowledge in linear algebra and calculus will be required.

It is desirable to complete the courses of "digital signal processing".

EEBEATE (72 -

(R

Required study time, Preparation and review

H | #RECHL, BHA7Y Y MET2FE% 1 KHHE. BRARICET 2584 2 B, 6bhe T 3BHOFEEZ ISR, &
BeLR— b EHHARICEZ 27-00F2BREEZET 5,
Z | Eachlesson requires 1 hour preparation for printed materials, 2 hours of reviewing, and additioal learning time to prepare for

some reports and term-end exam.

HRE 5EE Textbooks/Reference Books

B | #&&8E7Y > B LU Moodle ICTR#HT %,

% | Printed materials will be distributed at each lecture. These PDF file and other documents will be provided by Moodle LMS
system.

BB D iR R VAL Grading Policy

B | AUEIE. ZERICRTHEmABROKEGO%). LR— FREDOFR(B0%). SRERLD T 4 — PNy 7 DRHKIR(20%) 2L > T
L. ZOEEEAN 60 AU EEEKET S,

Z | The performance score will be evaluated on the basis of 100 points from the score of term-end exam (50% weight), the grade
points of homework reports (30% weight) and the submission status of the Moodle feedback form for each lecture (20%
weight).

BEEIEZ Point to consider

H | BAlE L CHEEBEEICTCERS 2, N 7Ly 7 AREERBEEZOF Y T4 VRBEE) CERT 2551E. T0FH#%

Moodle I3 —XRIZTEHEHMT 2,

7J’°—l~i XE%#5|AT 2. 5IAEMPBHECO,ND LI
BOIFRFEEEOTHRELBEWI &,
1@)\75’(’EE5ZL7‘:1/71'\—l\’é@ﬁj‘?ﬂ’ﬁﬁkb?‘:&b’ﬁ%ﬂjbtﬁbzto

L. HEZEHT D&, EeRAIFIBIEL L, 518

i

This class will be held face-to-face in general. In the case of a "Hybrid-Flexible" class (face-to-face lessons together with

3
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its live streaming), the details will be announced in the Moodle course.
When quoting someone else's text in a report, make sure to clearly identify the quotation and include the source. Avoid
excessive quotation. Never modify the quoted parts, including any typographical errors.

Never submit a report created by someone else as your own.




