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# # 4270380221 : MAJOR COMPUTER ENGINEERING

KEY WORD: SEGMENTATION/ VALIDATION METHOD/ QUALITATIVE/QUANTITATIVE/WEIGHT
NANTANA TINROONGROJ : AN IMAGE SEGMENTATION VALIDATION APPROACH
USING A COMBINATION OF QUALITATIVE AND QUANTITATIVE METHODS. THESIS
ADVISOR : ASST. PROF. NONGLUK COVAVISARUCH, 110 pp. ISBN 974-03-0433-8.

This research presents a new segmentation validation method, namely, “Qualitative and
Quantitative Methods for Segmentation Validation Approach”. This method combines the
advantage of qualitative methods in that it allows users to blend their opinion in the segmentation
validation process, and the advantage of quantitative methods in that it evaluates the image from
both region and boundary of segmented areas. The main characteristics of this method are as
follows: defining different weights to different sub-regions depending upon level of importance,
and applying one region-based quantitative method and one boundary-based quantitative
method in the process. Besides, users have to define which quantitative method is more
important. The proposed method can be used with the images that consist of several segmented
areas either by comparing segmented areas in groups or by comparing all areas at once. The
result is a “combined number” which ranges from 0, totally incorrect, to 1, perfectly correct. Apart
from the combined number, many image descriptors are provided to give more validation details.
These descriptors are signatures of exceeding areas and missing areas, holes, and percentages
of intersecting areas, missing areas and exceeding areas.

In this research, a demonstrative program is also developed for testing the proposed
method. The experiments reveal that the results from the proposed method yield clearer
correctness than those from other existing quantitative methods. The results also correspond to
those from the existing qualitative method. Moreover, it has been found that, when using weights
in sub-regions, the proposed method gives more obvious results. Different priorities of
quantitative methods. expose different results. Results from comparing in groups of segmented
areas provide more details than those from comparing all areas at once. Lastly, the results from

the proposed method are found to be accurate even though it adopts the character of qualitative

method.
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19 1.0000 | 1.0000 | 1.0000 49 0.9645 | 0.9900 | 0.9773
20 1.0000 | 1.0000 | 1.0000 50 09652 | 0.9900 | 0.9776
21 1.0000 | 1.0000 | 1.0000 51 09730 | 09922 | 0.9826
22 1,0000|1:0000: | ~1.0000 52 09673 0.9908 | 0.9790
23 1.0000 | 1.0000 | 1.0000 53 0.9531 | 0.9871 0.9701
24 1.0000 | 1.0000 | 1.0000 54 0.9609 | 0.9888 | 0.9748
95 1.0000. | 1.0000 | 1.0000 55 09556 | 09874 | 0.9715
26 1.0000 | 1.0000 | 1.0000 56 0.9629 | 0.9891 0.9760
27 1.0000 | 1.0000 | 1.0000 57 09715 | 09919 | 0.9817
28 0.9774 | 0.9941 0.9857 58 1.0000 | 1.0000 | 1.0000
29 0.9762 | 0.9938 | 0.9850 59 1.0000 | 1.0000 | 1.0000
30 0.9672 | 0.9909 | 0.9790 60 1.0000 | 1.0000 | 1.0000
wae | 09822 | 09949 | 0.9885
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(n) (7) (A)
) (a)

JUN 412 GT waz T 91 1 9a3gANINGagNss “g”
(n) GT (1) GT inanual/Fiagnaiuana NaINANNEAYIevLFneae  (A) TI A 1

@) TIA2 uwas (a) TIH3

4.3.2 N@ﬂ’]‘é‘?lﬂﬂﬂQLLﬂxﬂ’ﬁaLﬂﬁ’WﬁN@

TANTWLLNA

ad o

AN91LAAINANIITARAINABTALTIUTHI NG 2 F8URILFIDLEI AL AAUNIFANWITUAQEI AU

2R ANNUNIUARAIDE LuAN97971 4.5 azrantadamduaunannaues TI A 1 Weld GT idmua
- . o o . - v 4 4
UTMERURULN 1 WASLULT 2 uansatlun13197 4.6 Uag 4.7 danisianiduatnaunanuzes TI

2 04 5 Wald GT dMmuaFSuaeasuunn 1 uaneeeluans1en 4.8 T 4.11

AN997 4.5 RANITIATNLFNNEE EUBIGANVWUNT

TANTWUNI NANISINAINIEIN S NAN1SINAINIEIN SH
T @ Y au 9 j w1

1 0.8325 0.9289 0.7944 0.8270

2 0.9690 0.8642 0.9385 0.7374

3 0.9030 0.8883 0.8598 0.9187

4 0.8325 0.9289 0.7944 0.8270

5 0.8467 0.8755 0.9113 0.7516
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A997 4.6 uan179ATed TI 71 1 1e9ganmuNadels GT Anvuafoneioeuyyi 1

NANIFIAURINITATUIUGTIN

AN e .y . VAUNFNHATY
AUAIUINUN
) Au o | 9890 S (Mg) | 989m SH (Mg) |  uFvamudrAny waudIATY AAYLYINNY
- - 0.9480 0.8098 0.9203 0.8374 0.8798
0.8 0.2 0.4729 0.7054 0.5194 0.6589 0.5892
0.7 0.3 0.5379 0.7355 ST 0.6960 0.6367
0.6 04 0.6029 0.7657 0.6355 0.7331 0.6843

F197 4.7 uan3darad TI91 1 1e9ranmuxadels GT fimvuaLFoneiesuuui 2

NANISIAURINITAIUINTIN

AN £ rL LRUNFNHNATU
AUAIEIUUEN
U Au 9 | 7897 S (Mg) | 389m SH (Mg) | w51audnAwy ADLRALY AAvnnu
- - 0.9480 0.8098 0.9203 0.8374 0.8798
0.8 0.2 0.9153 0.7684 0.8859 0.7978 0.8419
0.7 0.3 0.9259 0.7974 0.9002 0.8231 0.8616
0.6 04 0.9365 0.8263 0.9145 0.8483 0.8814

AN 4.8 NANNZIATEN. TI 91 2. 209gan nuudsield GT iAivuauFoneioeuyyi 1

ANUIUUN

NANIFIAURINITATUIUGIN

e Ly . LAUNANHEIU
AuAIEIBUN
) au 9 | 89S (Mg) | 989 SH (M) | wLFLatudADY ADLRIATY AAYINNU
- - 0.8766 0.7742 0.8562 0.7947 0.8254
0.8 0.2 0.9480 0.8983 0.9381 0.9082 0.9231
0.7 0.3 0.9376 0.8782 0.9257 0.8900 0.9097
0.6 0.4 0.9271 0.8581 0.9133 0.8719 0.8926
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A97 4.9 uan179AT8d TI 71 3 1evganmuNadels GT AnvuavFineiaeuyyi 1

NANIFIAURINITATUIUGTIN

AN e .y . VAUNFNHATY
AUAIUINUN
) Au o | 9890 S (Mg) | 389m SH (Mg) | UFtomudnAny waudIAmnY AATYLYINNY
- - 0.9125 0.9038 0.9107 0.9055 0.9081
0.8 0.2 0.8716 0.9001 0.8773 0.8944 0.8858
0.7 0.3 0.8775 0.8986 0.8817 0.8944 0.8880
0.6 04 0.8834 0.8971 0.8861 0.8944 0.8903

F19°197 4.10 uaN139A289 TI 71 4 Y9NTANMUNAAB 1T GT invuaLFianiineuyLi 1

NANISIAURINITATUINTIN

AN £ rL LRUNFNHNATU
ALAIEIUUEN
U Au 9 | 789m S (Mg) | 9890 SH (Mg) | wuFtatudnAny WURALY AAvnnu
- - 0.9192 0.8513 0.9056 0.8649 0.8853
0.8 0.2 0.8517 0.8010 0.8416 0.8111 0.8264
0.7 0.3 0.9058 0.8915 0.8500 0.8157 0.8328
0.6 04 0.9085 0.8785 0.8583 0.8202 0.8393

AN 411 HANI2IATEN T 91 5 9exganInualiels GT A uavsnieeauuui 1

ANUIUUN

NANIFIAURINITATUIUGIN

e v . LAUNANHEIU
AuAIEIBUN
) A 9 | 89S (Mg) | 989 SH (Mg) | UFLmud ALY AURIALY AAYINNU
- - 0.8719 0.7860 0.8547 0.8032 0.8290
0.8 0.2 0.8524 0.8793 0.8578 0.8740 0.8659
0.7 0.3 0.8553 0.8634 0.8569 0.8618 0.8593
0.6 0.4 0.8582 0.8474 0.8560 0.8496 0.8528




44

'
a 1 a o

AMNHANIINARBITAIGANIWUNINLLY T NRANKEANAInTuLB e aRd ATy unTelaun

A4 4 o v e o o - A4 s v
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ERELNT 7] NU wananEanui lide A min Wianseldannde ldldAninminaa ldanazinmun

v
! o

v 1
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o

a

4 I & S . d_au
W88 NEANNIIAAINAEIRLTL BN LLTEAN InAlRgeiN LS nutes uay TI A 5 THaanannany
luuansreannnisldlddrtnuinemiznaminnnmue ia 1NE Aty 1893 5T ARLIL AN DN LT -

1 3
douliifdunandrAnyndaiiesannuaniainainasdnmaliannuuuiian lndinasiuyniEuntias

TANMNWAIANHS “E”

AN919LEAAINANIITAANNN T TATILFUIIN 2 AFUDILFIUE AL ADUNITANIUFIL AN
TRIAN AN “E” uaneg lun19197 4.12 uazuan193aMTuaINANNAIueS TI 1 1 09 3 uan

g lun19199 4.13 D9 4.15

AN 4.12 UANTTIATENLTIRIEI R YANTAN TWFIBN1S “E”

FANIN “E” NAN1TIAAINIGIA SA NANITINAINIEIN MH
uky 31U A9 31U AQ
1 0.8325 0.9289 0.7944 0.8270
2 0.9690 0.8642 0.9385 0.7374
3 0.8467 0.8755 0.9113 0.7516
P3N 4.13 NANT73ALEN TI 71 1 YBNTANINAIENET “E”
. ral NANIFIANRINITAIUIUTIN
ANUNAUN NI 1 4 VAUNENNETU
AUAIUINUN
31U B | 989m SA (Mg) | 989A MH (Mg) | UFtmudAty ADURIATY AALINNY
- - 0.5813 0.9559 0.6562 0.8809 0.7686
0.8 0.2 0.2677 0.7778 0.3697 0.6757 0.5227
0.7 0.3 0.3592 0.8055 0.4485 0.7163 0.5824
0.6 0.4 0.4508 0.8333 0.5373 0.6420 0.7568
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NANISIANRINITATUINGIN

AN e .y . VAUNANHNATY
AUAIUININ
31U fa | 9890 SA (Mg) | 389a MH (Mg) | uFtomudnAsy wauRIATY AAYLYINNY
- - 0.5113 0.9762 0.6043 0.8832 0.7438
0.8 0.2 0.3807 0.9574 0.4960 0.8420 0.6690
0.7 0.3 0.4142 0.9601 0.5233 0.8509 0.6871
0.6 0.4 0.4476 0.9627 0.5506 0.8597 0.7052
9971 4.15 wAnTTATEY TI7 3 YANTANIWAIENST “E”
Ly o NANITIAUNINITAIUIUTIN
ANIUUEN i LAUNRNNATY
AUATLEINUN
31U fa | 989m SA (Mg) | 3890 MH (Mg) | u5taudnAty UURALY AALNNu
- - 0.5523 0.9668 0.6352 0.8839 0.7595
0.8 0.2 0.8185 0.9855 0.8519 0.9521 0.9020
0.7 0.3 0.7664 0.9800 0.8091 0.9373 0.8732
0.6 0.4 0.7142 0.9744 0.7663 0.9224 0.8443

AINNANITNARBITBITANNFAENES “E” WU Tl AHANNEANAIA TuLTEaeNdAtynan

Baleiun TI9 1 uaz 19 2 fmanannaudAndasndnie ldldaAmmn dou T1 7 3 Gallaaugnéies

a 1 dl o o % i dl 16 & 90/ o
TutRnndesNdANIn- IdeananngsaInndie lalldardauin

o

TANMWAIANHS ‘R’

v v
AN919LAAINANIIT AN D TATILENN LI 2 AFUBILFNUE AL ABUNITANUIUAILAILIUIN

PRIANNEISNES “R™ uanaaef lumn39i 416 uaznanisdaidunanasnaiuaes TI 7 109 4 ugng

g/ Tun19197 4.17 D9 4.20

F3N7 4.16 HANITIATENLFIIIL DLVANTAN AN S R

AANIN ‘R’ HANITIAAINIEIN S NANISINAINIEIR SH
TI 9 daulae |dausnudie | dauan | dau1 | dau2 | dwu3
1 0.9831 0.9711 0.2300 0.9440 0.9255 0.2674
2 0.6169 0.6218 0.9412 | 0.7691 | 0.7614 | 0.9170
3 0.6477 0.8014 0.7606 0.7935 0.7862 0.8419
4 0.7908 0.8942 0.7171 0.8748 0.9209 0.7764
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AN 4.17 uan193AY89 TI 71 1 YINTANINAIENT “R”

NANIFIAURINITATUID

Aviwin e vy o VATHNANNATY
FAUNUATUNUUN
d2u 1* | dou 2* | d9u 3*|789m S (MR)| 289 SH (M) | uStaudrAny | aaudiany | drAmvinnu
- - - 0.8923 0.6787 0.8496 0.7214 0.7855
0.2 0.1 0.7 0.4685 0.4547 0.4575 0.4657 0.4616
0.3 0.1 0.6 0.5300 0.5362 0.5313 0.5349 0.5331
0.3 0.2 0.5 0.6042 0.6020 0.6037 0.6024 0.6031

* o1 1 uNneie UBnaugdaulAe dau 2 unnea Wsnnsuiiauazdan 3 uuneie 1o

A9 4.18 HANNZIATEN T/ 91 2 IENTANNEIENET “R”

NANTFAANRINITATUL

AN & P 9% VAUNANHNATUY
FANNUAIUINUN
AU 1* | d9u 2* | 49U 3*|289m S (Mg)| 383m SH (M) | LstaudAny | aaudiAny | drAnvinnu
- - - 0.6941 0.8390 0.7231 0.8101 0.7666
0.2 0.1 0.7 0.8444 0.8718 0.8499 0.8663 0.8581
0.3 0.1 0.6 0.8119 0.8570 0.8210 0.8480 0.8345
0.3 0.2 0.5 0.7800 0.8415 0.7923 0.8292 0.8107

“ a1 1 vNneDe UTnnidiuli @91 2 Msneie 15naifnudnekazdat 3 NNNee 1snnian

A17971 4.19 uan123AT8Y T1 91 3 1897ANNAIBNET ‘R”

L . HANITIANAINITANUIN
AU

ey o VAUNANNAY
FaNNUATUINUN
AU 1*| @au 2% | dau 37 |A89m S (MR)| 9890 SH (M) | usiomud1Any | saud Ay | drAtuvinnu
- - - 0.7261 0.8613 0.7531 0.8343 0.7937
0.2 0.1 0.7 0.7421 0.8269 0.7590 0.8100 0.7845
0.3 0.1 0.6 0.7308 0.8221 0.7490 0.8038 0.7764
0.3 0.2 0.5 0.7349 0.8168 0.7513 0.8004 0.7758

* @01 1 nRNee UBnaudnlAe dau 2 vuneta WS udiauardiu 3 nuneia Lo
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- - - 0.7702 0.8796 0.7921 0.8577 0.8249
0.2 0.1 0.7 0.7496 0.8105 0.7618 0.7983 0.7803
0.3 0.1 0.6 0.7569 0.8204 0.7969 0.8077 0.7886
0.3 0.2 0.5 0.7764 0.8348 0.7867 0.8228 0.8047
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TANNAIANHS “G”

AN919LEAAINANIZTAAINABTAMTILTHA TN 2 A5UDILFUE AL ADLNITANIUAL AN
PAIGANINAIEN TS “G” uansag lumn19199 4.21 uazuan13dnidulaanannauaes TI 7 1 99 4

wanaagflumnangi 4.22 Tis 4.25

F9NT 4.21 HANZIATENLTINUEIOLIYENTAN INFIENT “G”

IAN N ‘G NANNSIAAINIEIN S NANSINANIEIN SH
TI NANATAI 2] NANAAI 2]

1 0.9567 0.5312 0.9702 0.4150

2 0.8603 0.9261 0.7056 0.8415

3 0.7175 0.8409 0.8808 0.8879

4 0.8372 0.8090 0.9171 0.7738
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NANIFIANRINITATUINUTIN

ATNUUEN e Ly . VAUNFNHNATY
NuAIUIUEN
Ny g a o ac o a [ a o 1 e
O A?  |289m S (Mg) | 289m SH (Mg) | uSLamudnADY AURATY K1ATYLNINU
A1
- - 0.8580 0.7119 0.8434 0.7849 0.7411
0.8 0.2 0.6163 0.5260 0.6072 0.5441 0.5711
0.7 0.3 0.6588 0.5815 0.6511 0.5970 0.6202
0.6 0.4 0.7014 0.6371 0.6949 0.6499 0.6692
A7 4.28 NANNFIATEN TI 91 2 IBNTANINGIENET “G”
Ly o NANISTIANKINITAIUITUTAN
ANUUUN A 1 pw LRUNRNARIY
NUAIUIRUN
[N s aa o aa o a o a o 1 e
s A2 |389m S (Mg)| 289@ SH (Mg) | ustaudiAty | aweaudrAny AATYLYINNY
A6
- - 0.8813 0.7147 0.8480 0.7480 0.7980
0.8 0.2 0.9130 0.8143 0.8933 0.8341 0.8637
0.7 0.3 0.9064 0.8007 0.8853 0.8219 0.8536
0.6 0.4 0.8998 0.7871 0.8773 0.8097 0.8435
F7N7 4.24 HANIATEN TI 71 3 YBNTANINAIBNLT “G”
e NANITIANRINITATUIIY
ATUINUN ey LAUNANANAIY
FANNUAUIUUN
A o aa o aa o a o o 0. a o o
o A3 |2%89m S (Mg)| 969M SH (M) | uswaudnAzy | - aaudrAny AAYLINNY
|10
- - 0.7562 0.8906 0.7830 0.8637 0.8234
0.8 0.2 0.8162 0.8865 0.8303 0.8724 0.8513
0.7 0.3 0.8039 0.8858 0.8202 0.8694 0.8448
0.6 0.4 0.7915 0.8851 0.8102 0.8664 0.8383
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- - 0.8283 0.8657 0.8358 0.8582 0.8470
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FNTNUAAINANITIAAINTBIAENLENNWIN 2 FF289UF e e auNITATWIMAR AW
1RIANINFIENLE “g” uaneelum1a1eN 4.26 uazuan FailuaINantaIues TI 1 109 3 uand

g lua9199 4.27 D9 4.29

AN 4.26 HANITIATENLTIRUEREIVENTANNEIEN 1S “”

TANN “g” NANISINAINIEIN S NAN1SIAAINIEIN SH
Tl 9 A9 VoM A9

1 0.9993 0.1749 0.9679 0.1986

2 0.7352 0.2206 0.7380 0.2671

3 0.8623 0.9270 0.7938 0.9306
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NANIFIANRINITATUID

oy o LAUNANNEY
FANNUATUINUEN
U pa | 989m S (Mg) |289m SH (Mp)| uStaudAty | waudipry | frAmwvinnu
- - 0.8699 0.7376 0.8435 0.7641 0.8038
0.8 0.2 0.3398 0.3525 0.3423 0.3499 0.3461
0.7 0.3 0.4222 0.4294 0.4237 0.4279 0.4258
0.6 0.4 0.5047 0.5063 0.5050 0.5060 0.5055
13997 4.28 a9 TI 2 YDNTANINF BN “g”
v . NANIFIARAINITATUIDS
ANIUUN & LAUNANNETU
FANNUATUINUN
U Bia | 9890 S (Mg) |989m SH (Mg)| uFtaudnAny | awaudiAsny AAYLYINNY
- - 0.6565 0.7349 0.6722 0.7192 0.6957
0.8 0.2 0.3236 0.3616 0.3311 0.3537 0.3424
0.7 0.3 0.3750 0.4084 0.3817 0.4017 0.3917
0.6 0.4 0.4265 0.4555 0.4323 0.4497 0.4410
M3 4.29 NAN73AY8Y TI 7 3 YBNTANINFIENET “g”
Ly . NANTSIANAINITAIUIDY
ANIUUN AL LAUNANNETU
FANAUATEINUEN
U9 pia- | 989m S (M) |289a SH (Mp)| uswamudAy | waudiAwn AALinnu
- - 0.8539 0.8324 0.8496 0.8367 0.8432
0.8 0.2 0.9069 0.9032 0.9062 0.9040 0.9051
0.7 0.3 0.8968 0.8895 0.8954 0.8910 0.8932
0.6 0.4 0.8867 0.8759 0.8846 0.8780 0.8813
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Segmentation Yalidation

Image file must hawve ' .bmp" extenzion.

d‘ o/ 1 ¥ o dl’ v ¥ a a 1 (;’;
g‘ﬂ‘i/l n.2 fangNdanuimane lmaan ldnwaidadauu iy

+ Basic colars:

frl—rr‘/::r
A CEEEEE

' ,
) dda |

_—:Beflne Enﬂnnﬁglms ¥ >‘

=7 ...a;).
- e - -
& - ar

o=

Y] o 4 \fg RS

717 n.3 naevldpauaIuE

® UUIADNIUUANITINLADS UTeNaUAILUAUIIUIIUIY 2 WY Taaneiu 1 1dd11su

MUUANITINLADSUDINBIALTIUTNI wazwEUN 2 TdruuaRINMTNYaILS I Musiasl

1. wHumMuuAlsInLTeLFatn 19nwunisdad BunmuazanudAysesunaziadn saansluy

7 n4 Teaddantlsznausng U

[

v
AunuunANNAIAYIRIEIR §inaRInuAANAIATYHBA TN TnedBiaEeFan s

o

wunlafiavudrAnndnasdanuivinuanndd lnanaseudaslipA1wingy 1

ad o

1 o aa o o = =2 a @3 a o ad o %
AAIUANUAITIAULLAIUIDILTIIRL LI UNAN ﬁqmmmimﬁ@mdﬁqmmuﬁiﬁ 2 ']ﬁ An 98I S AT

a

3 1
3549 SA uananiginainnsndalillsunsuuansAiesunaaeddsdnusazisintaanimnallu View

Detail Taaztsngilunisinedsuanssaacnglugi n.s



80

a o

daurmundsiauuumiadanunan §inanunsnideniaiauuyiild 433 fe 3390 SH 33
o MH 3370 PH uaziadn CH uananniifinanaunsadelilsunsuuansfnedunsresiainusasis

Talaennanatlu View Detail Wineniudauninuaisdnuuuaiidadauznniiuman

¥ Se

regions. It was defined as the ratlo of twice the COTNon area to
the sum of the individual areas

ﬂW’]N\‘iﬂ’iﬂiN‘lﬁ%ﬁ%Wﬁl A

From this expression, A7 and A2 are the sets of pixels of a
groundtruth and a test image, respectively, and »£4} s the number
of elements i set 4. This sumilarity measure 12 denved from a
reliabiity measure known as the kappa statistic. 3 15 sensitive to

771 n.5 wisivedunedadn S



81

2. weuiuuansldaiiuin Tiivusdniwinaessnutesaes GT suuanslugili ne Tag

gy . X
Hadautlsrnausng U

€ Segmentation Evaluation Tools & ]

Selecting quantitative methods  Sub-region Wwieighting I

1 ; 1
! 1
! 1
1 |
@ : 1F: WUgerst aivTestimage watwieight 01 :
: :
! 1

Browse... l

2. Set weight walues

(Nl £ fi=)

ol I ALY [}

= o v, 8 o
gﬂ‘l/l 1.6 WaunmuANg AN

nunaLaa 1 dautaanlavsatidldariinin ginarunsnaenlidndasnisniinuaninudnAyans

U3nnuteavte bl anfaaen Do not weight sub-regions wae Weight sub-regions

1 o

NNELAT 2 FIURDNAINATMUARLA doullanasnldnuldiiadimasninnunanudAtyaes

v 2

Wt §infetaannIninanundsag < uaNATyedtsiagesaINnInALN Browse. ..

a

waaaan dizaldia s lnenganle

NNELAT 3 AIURAAINNTNNIUUARUAY NINTILaAIAEN TR AURAuAdTeazlengHeddniaen

a

IWNANFBINNTANNUNIELAY 2

nanea 4 douiiuuaAiiviln nvuaddmtinaessdoudessing q lunm Inenimnayy

Weight... aziintinsinan 4 lunisinnusatmtindsngaunideuanalug n.7 Gednnivunnin-

a



82

%

winluuaudenan nasseeATindesdAaiL 1 drgdannualawindy 1 dullsunsuaczd

domnuisausuandlugl n.g

[ 4 Selllng Weight !E ' X|

-1 IU.2

.JJ
— — ——‘ Total I'I.DDDD
(] 8 _I Cancel l

= ¥ o j, oG
g‘?ﬁ’) 1.7 VI NAIVTBAAILTINUN

Segentalinn Validation . 3

Y

Sum of weig Bvalues must be 1.

) P P ;q' AN
g‘?ﬁ’l n.8 ﬂﬂmfmmﬂum@tmm:m@m’zumunmm?mmnu 1

* WlNABAIUINNANISIA HuninaalidIndaslszananalaanisnatla Process Now! @
TsunsNAzUARIAMNNNUUITDITUABUAN ) AeiIRIlsENIana Auandlugil n.9 2
AAUFNN 9 AD

1. nemsaaaaudagyaida (Checking input data) iludunaunisnsaaaaudayadnnninuali

dgnsiasiize

v
2. N1IUNLTInLEee (Determining sub-regions) U4 UARUNATINMUALTIUE BEANA YD

NINNBVNAIUNTAUITL AIUNUNP LA I UANLIBILITII LI B EIFNG i

o

30 nnaseAnGudusauls (Initializing data) FudumauntsdaniGudulduisulssing I fian-
fugeslFludunennistssanana

4. nsudszunana (Process) Lﬂu%umaumiﬂ?:m@md”mmmgﬂﬁ@wm Tl %qﬁt,ﬁ@ﬂi:m@
FaLE3a BeSenuds avilfannuuansduan e e ulding AHAANTAINNINABNINYUANINAAILARAS

al

luglii n.10



83

€ Segmentation Evaluation Tools

;’!‘ﬂ?’l n.10 w@ﬂmmm@ummﬁmmw@mmmmw

: W.,ﬂﬁmuumaummww

’)ﬂi‘quﬂ’ﬂﬂwvmﬂﬂﬁmﬂLLEIﬂW]Nﬂ@N'JEﬁ‘NQ“’LL@ﬂ\?LLﬂﬁ’ﬂﬂluLLNu\ﬂuﬂqa Tmmmum 1 aziilu

ot Wt 2 b s i

1. WHULARIKNALABISIN LﬂuLLBjuﬁ LLZWNN@ﬂ’]ﬁ“i/ﬂﬂQWNQﬂﬁ@QﬁIﬂQﬂWW%\?QZLL@ﬂ\?ﬁ‘ﬁﬂﬂzlﬁﬂﬂL@W’]:ﬁ

ANARRYAS

1 H v
daundndny Asuanslugii n.11 Tneddautlszneusing o fail



€ Segmentation Evaluation Tools

= @

Method:  Regionrbased 08 Boundapbaied 0.2
Regonrbaied method Sivalanity Index
Bounda-based method  Standard Hausdaiff detance

Litirg wessght Ho J
Arwmber of GT 1 Ignoes 0

I frumber of T| 1 lgnoee: 0

{ Mategnode S V|

- Hlv he|D

i Result |
L e e e —— g =—— : > :
----------------------------- | Ve 06562 :
| Iesect aes 7804% o 6T G)
| Missng ares 2196% of 6T

1
1
1
1
1
:
1
! :l Ewrendimg aen 00.00% of GT
v
1
1
1
1
1
1

7% n.11 miraeuannani3inlngisan

UNEAT 1 FAIUNNERUNY I UAIUNLAAININNIITDUTLTZUING GT wag Tl

o o= Yo

naneLad 2 daunigiinas iudiuniuansnisfmefaddadenldlun1sin uazauoudnglu

a

'
[ %

GT uazaruandng lu Tl saxlifenisniuuanguinguazang i ldlainundnsan Gennstiiuuadimii-

9

winzestsnutetwaznIeiIMUANGNTN §ina1NnsonatlugnAsias fundainauandseaziaen d

a v
anmel

NNLLAT 3 FIURRAIRANFIAURINANIAG TIAUAAITINALLLIATEY GT Tunguii

NNELAY 4 AIULAAINANITINGIN (udauuansnaniednlnasn uazdnasuaninsansioe Ty
dovpasdediud lunn ginamnsanalugnanie sansanuinazauazesasaldntsng lunnds
AzUARIUENANNNGNIRNUATEENA A UANUUasasuazd el wisinsseaziRanestasingly

nwiiFaegnefalugli n.12



85

71N n.13 wihasuannanisinyeusiasisg



86

waea 1 duudansniwdauiu ludiuiiuansnimnisteuiuuenidudsing - Tnedunshersion

] a a A A a ] a A a dl ¥ o :I/ djjbo/ A ¥ a A
AUNU ALULIABUTLITUAIUAA LLACAUIVARUTLIUNTAUNL ‘VN‘LLE'J@@WN’]?QL@‘ﬂﬂiﬁLL@ﬂ\iU?L’]Mﬂ?@

'
a

29ULINNNNIFaUTLRIFAN NN B F1UAN8IUTINUTLAAININ FIDENINTTULARANLTIN LAY TBL

aglugii n.14

1807

907 90

e _lo
(n) (7)
7171114 ngiaenasuaasn e uiuniuyes T/ iy GT

(N) NNUAASLTIUIDSAINNITTAWIL (T) NIWUAANTDLYENN NN TT BT

aa a

UNIELAT 2 RAIULAAISILRALLALANANITIA LLUAFIATHNANITIAAINA BT AEIUTNIMA9aN

AL AN MIINTaILTIN e Y LAZAZIARNIINEAZIDEAMIATLNENINDU ] UAIANNALINgNAS
¥ 1 @ s ] d‘ £ o @ s 1 d‘ o @ o ] d‘ a

oA wefifusduaadiuidansiu Wesfidusuesdiunainiazide fifusuaadoniny

9

UNELAY 3 AAULAAITNLULADS IUAIUHLAAITNNLA AN (FUALAY) LATNLADs4I1IA

o

o o = o = e . e a s v o Yy )
(Lﬁuﬂmﬁl')) EQ@Z@’]N’WQL@'ﬂﬂiﬂLL@@\?sﬁﬂLuL’Q'ﬂﬁ‘@ﬂq\?lﬂ@ﬂflﬁﬂu\‘]ﬁ?’ﬂmﬂﬂﬂqsﬁﬂLuL@ﬂ?W?@Nﬂumﬂ@qﬂﬂN

a o

. , P = o o A =< =g v
Missing area Way Exceeding area uazidanadafaunutasdniuianslfannfqiaan Type GRERY

RON 2 WLILAD ANRALWTEAININTIZA WANANUETARINITONANTUNTNILLAE ST 095NN 7 §-

o '

o P y Y a a o .2 Ay
Qﬁ@quTﬂL@@ﬂT'}\ﬂm FNARINATTAANN AR LN KGN UL DTNABINATLLN DA TN L@u@ﬂl']rJﬂTqﬂ{]qu
° A A va 8 P o o waal v &L o oA e A P~
ALLAUINLARN ﬂﬁ"ﬂE"Jmiﬁiﬂﬂl\ﬂﬁ‘ﬂL@@ﬂiﬁ@mtuﬂmﬂi sﬁQﬂNV]’]Q‘TI')'W’]u"Ju 3 TJ‘NNVIHWV]I@EJN?']H-

ALRLALARAIRAINUUAIAN F9id

1. tuuandunisinuaed aallunsuazainaduniditn e hlus

k73 o

2. Yuaudunisinuaes Mdefindainsauduna¥iean

3. duuansseudniuiaes analuilazdangudiisiuansaneaia s n1eadniiae N

]

FNNIUUA AIRAASIBAND N.15



87

1 30 G2 0.000 0.000 0.000 30
2 G2 142 3.853 2.005 8.062 120
3 142 152 0.000 0.000 0.000 142
4 152 208 5.804 2.593 10.440 164
o] 208 242 0.000 0.000 0.000 208
4] 242 a0 3.990 3797 14.421 326
1] LI A | _»lJ
& Frir =

1171 n.15 PN uuanNTnIAa stz

NNLLAT 4 AauAIUInIEaz@aadniuAasianIzdau Tudaullinanisonaziaanaiuan

!
A v

= a ' dl U U 1 d‘ v o 1 v U
MeazRunrasdniuaeiiannzyanseinia s InsldynEudundeanisauinlugesdnudauazyn

Q
|

4 dl k% ° 1 ¥ o/ 2’/ =) 1% ° 4 1)
Zﬁﬁ"l‘ﬂ’]ﬁl‘ﬂﬁ]’ﬂ\‘iﬂ’]ﬁ‘ﬂ’]uﬂmsluﬁﬂx‘m’mﬂ’]‘wﬂ’]’] Mmmnuul,u@mmm@mmmiunmﬂm OK

v
v o 1 o o

winaamuuAnaNIng Huuiiasnazlanguunaingindszunana T1 1 - ailive Loig-

o

paungudnglu GT Audnglu TI iuANseInIs1a9gdn Aanandlugili n.16 Tnauiraaiiuun

=

'
o o

naudngRdavilsznaundnAnyasil

UNNLLAY 1 FIULAARASUN bUINIFAUAIRY HIna N0 ldauilunisdugnguing ey

a

o Y

1 3
daudlansdugnguing liiilulilanungdnsesnis Tnaludauilazisznausos

£ o ' o ] P Yy A ' A a v
1. DIWLAANNNTTRRALTZUIN GT AU Tl TAdaunanaazuanfig@iaen WasaiuninuazLandne

al
ALLAN

2. dequssNRTtiued GT uaz TI aeninlunguineniu

'
v Y U o o a

3. 1u Add to table Wileginsiasnisdugnaninguasanilfiaenduginguda

Q Q U 9



88

& Match sub-regions N =] B3

Selected Tl Mo, I &dd to table |

Map Table
map with GT Mo. I

|T| Index ’GT Index r

O

Mode: Al.l'tﬂF&lTli A"l

Drelete from table |

______________________________

@glgl we] ]

Cancel

o

p P ° ]
gﬂ‘i/] n.16 NHIBNITUBANANILIE]

q

1
NNNELAY 2 FIUNTUAAINITAUNGNIRgUazluNANITYINYL Tudauiitlsznausion
1. Map table \fluns19uanen1siunguaasing b GT uaz Tl wanslnefaiizesing

2. Yuinuauuaniginenu 3 Uu Ae Un Auto iWeasasnsnmuanguan wim Un Semi iesiaens

AuANgHNae LR uazld All IaFBINITAMUANGNIINTIVNA

3. 1 Delete \Neaauunaf laifiasnisl Map table

¥ Y a

4. 1lu Close WomLu@nmumn@w,iﬂua?@ﬂl,l,m Tnatndelidonanann Wy §9ldmgeq GT vise TI Al

agflungala < azfiffannnaienlsiudiaeus usel

nnneLaa 3 daumsidanguastiingu ludsuiazlsenaufoatnisuun 4 Uu TaaFasannig

pinsnglilann Aet

1. adawduntsimennguinglu GT M lunasdandsn lu GT Rdeenisdudindag lu T Audengs

= ¥ %
LIEILITAEILA

o o

2. Yudmdunismanngudnglu Tl Mdlunaidendnglu T iwedugiudnglu GT nldiaenlinds

n1sNALlNLIN

v o

3. tudmiuutenguinglu T Mg wiuudedng Tu T lunsiin@dng u 71 iududaglu GT wannd

q

1407 Inendlanaluuda Iiadniaendnglu TI Nseenisuds azdsngifunsaudunssaudngiin



89

aniuliandudunaieutieing lnefesanlidudiningeenidudon o) lnausazdousedlidan

|

iU GT nanedmg Asuanslunind n.17 Weuntnguaniunnelauda Winau OK dainsutangumn

¥ ' 1 ISP 49( Yo £ '
VLm@m\iVLNuﬁcym%mamqmummﬂmm%ﬂmmum

I3

Y v v a 1 ! 4 1)
fgdnseanisaniannisuiiangy Winawu Cancel

€ Match sub-regions

Selected TI Mo. I

map with GT Mo, I

Add ta table J

% 1o

U q

Map Table

—

Wode: AmdFemi A"l

ginleuiaimgeanduningy fAegiln n.18 uay

=10 x|

g | _’J J “ Delete fram table |
f {d
B e LR ey Cese |
= by e
] Eancelrl "1/;4
|Eurrent GT Index =1 r[lf,lrrent TlHndex =0 ' et d, A

7171 n.17 wiraaudanIsuLNTagues Ti

YudmFuaniannasutangudnglu T 9 miuseanisanannnsutenguudsaini tdutengs

3

4.

o

anannisnalud 3 Tludn

Segmentation ¥ alidation

ou zplit TI sub-regions No. 0to Mo.0 and 1.

717 n.18 denaruuananIsuLnguisg

| (2

¥ ' o A yo oy , =] Yy A o ° o ya KXy
® RUIRANTIULURR Lm;pmmmmimu@,mmﬂwmmmm?mmmL%‘L@Tﬂﬂmiu‘mmmw W-

a

Tagnnsonain Help inauansiinsinedasmae i Tngazsnguiiisiiadagi n.19



90

Help Topics: Methods's descnptions

Sirnilanty [ndex

Cengored Hausdorff distance
Modified Hausdorff distanc
Partial Hazudorff diztance
S eqment ation Accuracy

ity Indes

andard ﬁ arff distance

A—

2

T AT
Sadredd (v J"/

AOUUINBUINT )
RN TN INENAY



AMARUIN U

unANuniaualuaunisdssanaginis

1. UNANGEeY “NsAneidiesmudsnisdananugnfasaInnsuanuon” diaualuenulsyguaan
NN9UBINURINLIF LN HAIAIAATATIN 38 AnNNMIMEIFELNBRTAIART NN Uszinalng

1 o A o s zda b4 a
FEUT19TUN 1-4 NUAINUE WAL 2543 Una N BANNW I3 Tuseeunisdssguiainisaes

UUINLNRLLNEATAIRATAIIN 38 TN 40 - 48

2. UNANNITeY “FeInANgNAesArTUNIsINdaun HLIA A UFulne lF AT daualy

ulszgNITINN3 The 4th National Computer Science and Engineering TanAud sz

a q

[%
anaa

WNTNRASTA ngamnne Uszmalng sendnedui 16-17 waaanaew w.a. 2543 unaauianuw il

Proceeding of the 4th National Computer Science and Engineering Conference W1 131 - 140



N13@NELLIARIETNIITARAANNANABININAITUBNLIIT

A Preliminary Study of Segmentation Validation Methods
v A &1 o £ a o £ o & a o 1
UUNUI ﬁuEdIﬁﬁ]u MWANG LAaNAIANGA URZUINNS lanisns

Nantana Tinroongroj, Panusak Eakareesak and Nongluk Covavisaruch

UnAALa

\‘1’]%%'5’8‘1‘111’1Lﬁ%ﬂﬂ’]iﬁﬂ‘]ﬂq%%ﬂ’]ii‘@ﬂiﬁﬂ\lgﬂﬁadm E’Nﬂ'TWNﬂ{i’Wﬁ{ﬁvlﬁ'ﬂ’mﬂ'ﬁLLﬂﬂU%Dm‘ﬂ?NJTTW

o

ao d“ﬁ/Lq/o = P ad o a A Aad . ad o
lasudspitlavinmaySoufiauitnmsianadslSunanisadn Similarity Index (S) AU ABNTIAKA
‘ﬁ'aL%dﬂ%mmumﬁmqmmwmmm%%’m‘%aa “MITNARITNIILUNUTN NI AL A I U AFIATUANW
Baa1sle” Nanlawuin mMyIanalaslddl S i VAN TALIWIINATINTIANALTILUTUI VDI

FRLAUNE1NAD mm‘mLLamﬁammgﬂﬁaﬂ@mwmaamwvlﬁaﬂh wengaRTalFuAa lugiunsovan

YA AUAIANNAANIIAAINNINIIA L I ANTIONAT I WITLLANEINTDLEAI LT

o o =

1A% LATNUTININMTIANAGIUAT S UazNNTIANA LITUILa N bR AN AN UN IR LARZ LS DALY

13

mwilanudag Liwinu Iumuﬁﬁ‘ﬂﬁﬁammsna;ﬂvlﬁ'h MIMITMIIANANAIL ) LULINZROA W
RUNLVBINTIWALSTI B G AN T TI TN IONALNLILULLALY 11099 1NADANTIANALNEILLULGE
9 L RINNITD LB NNANTALANYDINIIUEAUSIDL LG WANITE AITHINITIANARIDITNNTIANANARIDLANIY

1 o a ~ I tﬂl v a a 1
FUGDNITILUNU I WNLIAILT I UNAIEADINNTITID UGIE]VL‘I_]

ABSTRACT

This paper presents a preliminary study of segmentation validation methods. Similarity
Index (S), which is a quantitative value, is selected to measure the correctness of brain segmentation.
The S values are compared with the qualitative and quantitative validation methods used in our
previous work, “Development of Automatic Segmentation of MRI Brain Images”. It has been found
that S is better than our previous methods in that it clearer presents the overall correctness of the
segmentation. However, the disadvantage of S is that it does not provide detail information about the
correctness or fault of the contour whereas our previous:methods provide better information. In
addition, it is pointed out in this research that both S and our previous methods consider all the areas
to be equally important.. Therefore, it can be concluded that a single validation value cannot clearly
explain the quality of segmentation. Segmentation validation methods used in combination should be
a more suitable way to validate segmentation. Research on segmentation validation method is hence

a necessary and important issue that needs to be done.
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Abstract: This paper presents a new image segmentation validation method, which combines both the qualitative and the
quantitative validation methods, called “A4 Hierarchical Segmentation Validation with Weighting Approach”. This method
is developed in order to help-solving ‘or reducing problems incurred in existing wvalidation methods. The main
characteristic of the proposed approach is that hierarchical evaluations with many existing quantitative validation methods
are used so that more features in the image segment can be jointly evaluated. Different weights can be assigned to sub-
regions within a segmented image so as to distinguish different levels of importance of each sub-region to a particular
problem. The proposed approach allows experts or users to design their own validation structure. This can be done by
specifying quantitative methods needed to be used, defining number of correctness levels including criteria for each level,
and assigning weights for each sub-region. Exploiting such a proposed method results in correctness number. Three
examples of usage have been carried out and reported in this paper. The results clearly show that correctness number
reveals more correctness detail information than employing one existing validation method. Moreover, the proposed
method can validate images according to the importance of sub-regions, whereas existing methods cannot.

Key words: segmentation, validation method, hierarchy, weight
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