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HNEHBERNAENSHBHE &4 XF BH - BEREHETA
B A THRREBRA T RONTRERERFZE  RABATEHRRATER
HOARFT AR 2R o IR R R B R BT A M R AR AR A L R AR R
IR B B pb 7 Content-Based # & 4o/ 3548 3% & 4 #7 (semantic parser)
AhE o BOTHAE CHEENEXREFERL -

1R 4 A pe e X F % keyword R#EBIKR & - 1257 FALE K F ) effort AA
IR Auix keyword R A BAREA > EEREAHABHZIHERBEZELE B
LBk B B2 EHR - T B AT APRRERM M Image BH AR A
CBIR 2% — %R K& » &% 2 €A R (Computer Vision) ~ & A B £
(Computer Graphics)& %1% /& 32 (Image Processing) % M 42485 -4t £ B F
AEERZEHRAEHIAEZT R E(CMU ECE LAB)FH L H R AW EL S
Bl BAREHRWES—¥5EA 4 %2 BH Content-Based %k » R4 H
5 45 #4518 4 BR (extract) & 45 4 44 tb #F B & Content-Based F 4 1) & #1288 £ iy

REEXTEEINERMBHMBEHE -
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2.93.53

> Content-Based # & 4 £ 47 - B 75 45 #4048 3 BR (extract)
B AF AR e R

> RS EEARE

3.93.5.10

> RHERBERE

» Content-Based F 4 1) & 2k 52
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R E BN A EHE =3 » (1)Content-Based & & 4% - HHl7 » @45 * BH
45 #2148 4 BR (extract) & 45 4 th #3247 © (2) Content-Based F 4 /- & 2% -
3.1 Content-Based #& & # & £4i
# & : Content-Based #: % (Content-Based Information Retrieval,CBIR)i& & &
B% 7, % (Computer Vision) - & % B 2 (Computer Graphics) & %% &% ¥ (Image
Processing) % 4 #7 - 1% #, 2 Content-Based #& % XA An3x X F % keyword R #8)
BESERBEAHNERZ A RBAZEE > BB EENEREIRE
HE-BERBEHRLEBRAREREENR AP ERERM S Image B
MA&HCBIRZA—Fk - bF@ABMEM - - E - BK - HEF
AR A o A B S & 4% Image B 7 segment pR A & ¥ 7L & 3R & 2A thinning
2 edge extraction H#F » ¥ & & RABIE 2 pixel & LAE P 451801 3 BR (feature
extraction) & kL #f ©
5
HREHNETOASHEEENERXFREEERETH  wiTH
BEBEFE ARV EHBEERHRLEE - FTT L REHREH
MR EHREHERA A TR Estkeyword) s F AR M FE R R EMH
B AAEFARE—ERGEHAXTFEILRES - wb—RARE

EERENEHMAEERIXFRESE  MEARIARFTLITREKN
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ARBEHHUET F BERBIAXFAREROT X BT ET >
FEARAR K 4 EAE M BLBATHAE ° FTARBUABEAZ N B AR TS
BEFTARVBEERBETCE L REANS |

VRIMBHEREST -

Multimedia:

Image
Processing

Computer Computer
Vision Graphics

2 2N I RaR

SHEHILEZ AR THE T AR

Content-based information retrieval(CBIR)— Data Types
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CBIR — Low-level Feature Extraction

Feature £
Extraction Lo

— 77,

Low-level :
Feature space

WRBRY RTS8
EHHBRHRYETHIBUEAT AE R FIE - RA LT -
CBIR - Feature Indexing

Feature 2
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CBIR — Query The Database

5 High Dim
8 Indexing
= EEe N

Low-level :
Feature space

Feature -\o“w
Extraction | f; o $'\“$¢°s“‘e'
el

BRBGEROEFTRE®
RERFHBAHFTLERGER 6 HAEBAFMEANHEE > X

MERERET —RAHFF  REAZHEHER:

CBIR — Possible Solutions

Low-level
Feature space

Feature A0 ‘

% W
Extraction | f, bt . os“fa
s = We

BERAEBEANREANEE
FRAE AR A DA TRELME - ERBEBRSHBARE K
WEF A -

3.1.1 Content-Based Retrieval % &4 it

EEAE AR E LB R T 4 (sketch) 7 XAF R F BH S BRF &
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% F 41 HE N\ Z B 44 Noise Filtering » LUEFRIFH B AT & £ 2 330 - 2830
JEFRAR M BLIR Bl 24 thinning 45 %, edge extraction 4 > »#7 & & 48
2z pixel 1A:E 2| sketch #H ; b sketch #H X T4 4 contour stroke %
skeleton stroke ° #F sketch I £% & B THEAZFMMARRSE - 2 414
REATFEHN > R AR EANBFRERRER KA bR R 24
B 3T B H %0 E 4% 2] matching score » 3% R, F B (—) Content-Based

Retrieval System -

i ! ,__
3 ® PO@-
Sketch Image -
Query Query

Entries in the database
with the highest scores

& (—) Content-Based Retrieval System

3.1.2 Noise Filtering
BRFREMAMELEIRARBUSRELHRELEE I - FHRLERW
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Content = sketch Extract 2% feature Extract £ ¥ » RIITERBHLE
W A83E 2 pixel MR Aulh 5 #F ~ 5 AR (segment) 3%, 4a /b (thinning) 54 4 B i 2 4%,

%22 & & TE ¥ 48 7542 E M AL noise filtering RIFAH 24K -

@ @

(a) Trademark image (b) Trademark image
before noise filtering  after noise filtering

&

(c) Extracted sketch  (d) Extracted sketch
before noise filtering  after noise filtering

[l (=) Effect of noise filtering

3.1.3 Sketch Extraction

# Noise Filtering 14 > &AM TR 35 B 548 :& # % pixel 4# A edge extraction
thinning #; 45 2% ¥ skeleton stroke 3% contour stroke o M T A F %A
edge extraction # #2755 L F £ A thinning F A ? #4777 LLAF 483% 2 pixel
R 4 & skeleton > 3t 547 b7k B 75 2 3§ R (boundary) ¥ #X ; 3 B 7 & %5 skeleton
pixel JE & & boundary & B 2 %1t K B3t d 8 & Bl LR B W 8238 648 A edge
extraction ;& & & * 1% 2 sb 3k B 7 & 25 skeleton pixel 2E#& & boundary & & 2
$ibak HIERER 4D > RAIWLRE M RE S A thinning EHE% - TEH(Z)XHE
(2) B skeleton £ boundary FE & %1t K #8418 A edge extraction A7 LA/J§ #

contour best » 7 B (b) 8] & 44 A thinning 4 » A7 LLE 7 skeleton best R B
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# H sketch representation. - & (v9)8] %= & contour strokes # sketch strokes

## 4 thickness B R Y EE F2 588 -

(a) Region that is (b) Region that is
suitable for edge suitable for thinning
extraction

Bl (=) Example regions that are suitable for edge extraction and for thinning, and

their corresponding skeleton superimposed on the contour

Contour-Skeleton Classification Criterion based on Thickness Mean and Variance

160 - T ™

Region with Contour Strokes
140 O Region with Skeleton Strokes
120+

—_

[=3

o
T

[
o
T

<

Thickness Variance
[«+]
o
;

S
<)
T
P
N
*

X

Thickness Mean

20

25

30

B () Contour-Skeleton Classification Criterion based on Thickness Mean and

Variance



3.1.4 Feature Extraction

4% sketch stroke extract 5 &4 » 3 F & 49 TAE {2 4§ sb 2k stroke AF &2 2 4%
BB SR B 3BT A #E R & B 46 A A8 (primitive type) ~ AR B X A o ko
F B (E)F 7~ 2 &% primitive type ; 3% B4 primitive type > A A 7T SAARIE
. primitive type Z 3+ B A X IRFH E 408 Ko 4F sb b B 3 B K A8 fw BP 7T 47 0L
[ # 2 boundary i & - Primitive type 7~ {£ 7] 3+ & B 5 = contour » X 7] #£ 3k
primitive type ¥ B 4F K feature > 4 [ (<) Shape types and the corresponding

features °

| Features

# sides

line circle polygon

p Area

convex hull

[ (#) Shape types and the corresponding polynomials
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Shape Type

Features

Line

- height of triangle formed by the two end points
and each sample point

- ratio between the sum of distances of each pair of
neighboring points and the distance between end
points

Circle

- perimeter efficiency

- area between the number of points of the convex
hull and the number of point of the original stroke
samples

- angle that the stroke samples go around the center
of the stroke

Polygon

- ratio between area formed by stroke samples and
area of its convex hull

- area between the number of points of the convex
hull and the number of point of the original stroke
samples

- angle that the stroke samples go around the center
of the stroke

& (75) Shape types and the corresponding features

3.1.5 Similarity Computation

(B+£)AK%A% query by sketch Z B #4E A& & » &4 A E4E A sketch

A RXEHRENZHEEN, MA% e EH S HEZ natch score s &

AH—HFALEN 2 M%AZ natched score RHFEEHBEFLBHZ

match score » i 4% % B # match score &1 A Z /) \HEF] > TR AL AN T

¥ o FH
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& (&) The user interface with the query by sketch

TEB(AN)E K% % E natched score 2 &% ; 4 Feature Extract Ffk
8577 4% %] segment Z 44 &) primitive type > st E & primitive type # 7T BA
15 8| LB 2 feature vector ; kAP =T sAi§ sk feature vector AL 2

vector #F & H mean distance * B|® 4% — matched score -

| 11 Jipf A e L;
Lifu Lo\ < L,

»(Lifon /i &= L], f,
Non-primitive > [‘-‘f‘"f B = L"f;"ﬁPA Non-primitive

shape shape

. Matching score between two sketches:

Matching AN Spatial |77 ©7
) [00]] B

Score Distance

! 1
1
I
1/ [
Matching*_/ : " o ; _ . Matching E:] Ly Spatial |["7 |
! ED]I ! U7 ] ) el |

______ I S | Score Distance

Unmatched Cost Q]

Y

Sketch 1 Sketch 2
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(/\) The user interface with the query by sketch

3.1.6 # 4t & R 81 4 3 (Results)
BAFMER 1S4 EHARER > LAFL 154 RBBVE BS54 EREHRE
#% feedback relevance % Ground Truth Data - FE8& 4 0 R E X : DERN
# —18 segment region R4 A thinning & & 7 ¥ extract & skeleton strokes ;
2) #y>48 —18 segment region R4 F edge extraction ;¥ E k% extract H
skeleton strokes ; 3) ## 4 —18 segment region 4 / thinning & & % & edge
extraction fz H i@ 4 2 ¥ » & extract H skeleton strokes °
THRZERwB(O\)AT* » 834 B Contour-Skeleton Stroke Classification Z
7 (4 A thinning % & /% & edge extraction £ F A2 EIEEHE2E
WEBEE (L F 318 relevance feedback Bp T H 45 2 HAAMZ B ) it 2 &

R B E b — 7% > 4o B (#u) Comparison of retrieval performance F77s °

Method Query Rank1l Rank?2 Rank 4

Contour-Skeleton Stroke Classification @ \@ @ Q
Contour Strokes Alone @ (@ J, @
N
/\
Skeleton Strokes Alone @ N, @

[ (/\)Retrieval result under 3 different methods
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Precision

154 queries out of 43 classes in a 1852 trademark database

-~ Contour vs skeleton stroke classfication
—— Contour strokes alone
Skeleton strokes alone
1+ —&— Linear combination of Hu moments and histogram of edge directions
-+ Histogram of edge directions alone
Hu moments alone

Recall

[ (/1) Comparison of retrieval performance
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3.2 Content-Based F && 1 & $k 82

# % : CBIR(Content-Based Information Retrieval) & F K 4
QBIC(Query By Image Content) ~ QBE(Query By Example) - QBS(Query By
Sketch) & F & AN BFREAERKE(MU) ECE ## % £ Arotit 2+
G EEE R R T ERA -

el

(DB L 3D LB FAA T E RMPEE > ERAETURFERANT
R ELFEMIIHEREXIMADEEDBK > AREATRYRE

RUEHFLEREABLY T —ETH UK EN -

Q) BAALHREHERUAR  EAEFTURFERERENRE
T EERE T EES T DT T N T
ERBHILRR ARG+ ERH B EN -
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