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A Figure Extraction Method Based on Color and Texture
Contrasts of Regions
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Detecting interesting regions from images has become important in order to reduce the com-
putational complexity associated with time-consuming processes such as object recognition.
In this paper, we assume that the a figure-ground segmentation of a picture is necessary to
evaluate the level of attraction of regions as the first process. In the Vision research, it has
been found that the V4 cortex in the visual system contributes the figure-ground selectivity.
By utilizing the above findings, we propose a method for detecting figure regions from picture
based on the level of contrast between a region and its surroundings. Contrast parameters are
defined by the color difference and the texture difference between a region and its surround-
ings, as well as, the focus of the region. In our experiments, we found that it is possible to
discriminate the figure and the ground in a principal component space which is constructed
by performing the PCA on subjective experiments. Therefore, a discrimination function is
defined by using the result of PCA. In our another experiments, the proposed method could
extract figure regions which human subjects selected at the rate of 80% accuracy.
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Fig.1 An example picture of a search problem.
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Fig.2 An example of a result from the eyetracking

experiments.
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Table 1 The result of PCA.
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Table 2 Discrimination errors of the method for each subject.
BREET HFRE (&) |NBIEE (DER) (WHBE BER)
1 0.22 0.12 0.10
2 0.21 0.09 0.12
3 0.23 0.08 0.15
4 0.24 0.14 0.10
5 0.21 0.14 0.07
6 0.22 0.14 0.08
7 0.23 0.12 0.11
8 0.23 0.16 0.07
9 0.20 0.10 0.10
10 0.22 0.11 0.11
11 0.24 0.14 0.10
12 0.22 0.13 0.09
13 0.22 0.14 0.08
14 0.21 0.10 0.11
15 0.23 0.13 0.10
16 0.21 0.09 0.12
17 0.23 0.12 0.11
18 0.22 0.12 0.10
19 0.23 0.10 0.13
20 0.20 0.11 0.09
P 022 0.12 0.10
HEREETFN 0.20 0.11 0.09
-0.66 frofz. AERTIE, 32HOERTHCEBRLIE
0.03 MORE B L CEEEE 50 BE v,
Xo=|-0.09 (23) Kiz, FEBIIEL TAFHRELEHL, KEROM
—0.01 HEiTo7z.
0.0 %8B, FHIFEMESRD X UCRESMEERICBNT
r 271 -0.02 -021 -—0.09 0.03 EIHSEN A2 Edge Flow EF VDI85 2 — 713,
-002 135 00 004 0.01 X 17) SO b o L Ao E A7z,
Vi=|—-021 0.0 053 —0.01 0.03 LT, BEREDRINL - KERE RAFETHEL
—-0.09 004 -0.01 041 0.0 TRERE P ORE-HT A0 EFETAIEICL
L 003 001 0.03 0.0 0.19 DERFEOEMELWRILL 7.
(24) 42 EBRBER
r1.66 007 001 0.05 -0.02 8 IAKBRIIB W TAFED M L 72 RFER
0.07 094 001 -0.03 -0.01 OFle Y. BB, HEBHHIC > 5B SGI-
Vo=1| 0.01 0.01 056 0.0l —0.02 OCTANE (CPU: R10000, 250 MHz) T 3 3 #EET
0.05 —0.03 0.01 0.43 0.0 Hotz.
[-0.02 -0.01 —0.02 00 0.20 RIS, AFEIZ Lo THL - RER S, HBRED
(25) BIRL - [EISE ORE - 720 % FHlit 2720

4. [ EO FHE

4.1 [X$Es AP ER

3AEITRL - S SR T 2 s e, &
B AP RIS & U CRIRT 2 S Y R —50§
L% FHiT 572012, BAhb¥T 20 ADHERE
(4E#HT 20~30 %) KL T 3.2 i & MO EE %

12, UToRERWCHSEEY kD,

e1+ ez
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Err: Y5382

e1: HREREDERINL 7-BMEEE 35 - CHUAEE - R
L 7z R

ex . WEEREVEIRU /- oI % 2 - CMEE & 93
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Table 3 Dicrimination errors of the method for each amount of data.
BBREES ERERSIT |[BUERFICT |B=FWFIT |BTERFIT W -FHSET
1 0.22 0.24 0.22 0.24 0.23
2 0.21 0.23 0.22 0.23 0.23
3 0.23 0.23 0.23 0.24 0.23
4 0.24 0.25 0.25 0.25 0.26
5 0.21 0.23 0.22 0.25 0.26
6 0.22 0.23 0.22 0.24 0.24
7 0.23 0.24 0.24 0.25 0.26
8 0.23 0.24 0.24 0.25 0.26
9 0.20 0.21 0.21 0.23 0.24
10 0.22 0.23 0.22 0.24 0.24
11 0.24 0.25 0.24 0.26 0.25
12 0.22 0.23 0.22 0.23 0.23
13 0.23 0.24 0.23 0.24 0.24
14 0.21 0.22 0.21 0.23 0.23
15 0.23 0.25 0.24 0.25 0.24
16 0.21 0.21 0.22 0.22 0.22
17 0.23 0.24 0.24 0.25 0.25
18 0.22 0.22 0.21 0.23 0.22
19 0.23 0.24 0.24 0.24 0.24
20 0.20 0.21 0.21 0.22 0.21
¥ 0.22 0.23 0.23 0.24 0.24
BERETTN 0.20 .22 0.21 0.23 0.22
+F4  FERT L OHRIEE
Table 4 Dicrimination errors of the method for each picture.
EEE T | Halie (e e |Bass [Hre | iRes [ [Baes |l
1 0.45 11 0.20 21 0.14 31 0.33 41 0.36
2 0.11 12 0.17 22 0.00 32 0.17 42 0.43
3 0.00 13 0.13 23 0.19 33 0.38 43 0.00
4 0.08 14 0.20 24 0.20 34 0.27 44 0.27
5 0.06 15 0.30 25 0.18 35 0.13 45 0.29
6 0.00 16 0.24 26 0.36 36 0.20 46 0.11
7 0.00 17 0.67 27 0.31 37 0.28 47 0.20
8 0.38 18 0.11 28 0.00 38 0.39 48 0.11
9 0.00 19 0.17 29 0.23 39 0.22 49 0.22
10 0.25 20 0.09 30 0.14 40 0.33 50 0.20
L 7- 4B ST 0.10, HEREEFTVICBWTIE, e KHLT
nr ol FEEOFEEE 0.11, e XL T0.09TH Y, HTHhidH KFHEE

R 2 IIHMWERHET & OTFHHGIEES LU ST
MEBEOAFRERT. T4, FEBICHL GREED
BB Z S L L7z, 0% Y, HEBRFREN 0.5
PLETH 2 EEERERE U, #ICFLERESN 0.5 2L
FTThAERLHERE L2 EOHRBELZFE2D
(g7 V| OEBISRT

REBRERDI L, RFPEOHFIREL, HBRERD
SEHT 0.22, HEREEFIVICHLTIZ0.20TH o7,
2F ), WEREEOFGT 78% D EAT XFEIK L HiE
WA ERICHBIL, BEBREET VLTI, 80%D
HATRMER L ERE EHCHZIL 2. 72, W5
BEDOHRIL, en 1L THFHTO0.12, ex IXHFL T

%o CHIBEIR & HIFI L 7B 405 Bl o 7.

KiC, 33ETRLHABEEICBWT, HMEK
SETOEREERTIUSHRIBREN RS E R 20 %
FAELAERERI IORT. RIWRT LI, R
Y, 5 ERTETOTTOFRE BWTHBIL
RO BENRVERE o7

4.3 ERBRICHTIEE

LEEENS, RPEIEFOKER S hiEik % 13
ITEMICHIT A LD TERTH Y, AFEIART
HhEwnzi b, TIZTE, AFEOHPIBREEZ SLHIC
NELT 27D DELRERCHL TEET 5.

IIT, RFHEE32HBIU3IMTRLIZLD
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Fig.9 An example picture that the method could not extract figure properly.
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Table 5 Dicrimination errors of the method for each
selection rate.

BIRE (%) 7 5 HBE HRRE
0-10 0.46 0.11
10-20 0.0 0.31
2030 0.04 0.40
3040 0.02 0.30
40-50 0.03 0.43
50-60 0.03 0.43
60-70 0.04 032
70-80 0.03 0.38

_so90 | 0.05 0.36
90-100 0.25 0.18
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