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Color Image Segmentation Based on 3D Histogram

PAN Chen, GU Feng

(Depurtment of Mathematics & Compnting FEngincering NingXia University, Yinchuan T50021)

Abstract Color image segmentation is essentially a clustering process in 3D color space, and color images can be
considered as s special case of multi-spectiral images. It is quite often when the objects cannot be extracted using
three features but can be extracted using more than three features. In this paper. every pixel of an image is
described using 5 features which are transformed from its own RGB features, then multi-dimensional thresholding
(MDT) divide color space by thresholding each component histogram. This approach is equivalent to partitioning
the multi-dimensional histogram into rectangular hyper-prisms. But MDT will lead oversegmentation in result.
Hence ., two-step algorithm is proposed to solve the problem of oversegmentation. The first step is region growing
in 3D histogram by connectivity of frequency of neighbor bin in same class. The second step is data clustering
based on scale space theory, which models the blurring effect of lateral retinal interconnerctions. The final

algorithm that combines different approaches results in further improvement in performance. It is simple and

effective 1o different color image, and has been used to segment the microscope medical image successfully.

Keywords Thresholding. Color space, 3D histogram. Image segmentation

it

0 3l

MgnEEGRARS A% BFEOESE, IR
BEBRMEBHIMHEANLE, RER DI X8
SR ENEN0EP . ERETHSHECEHR
SE AL CEMERS R 3% ETETRB T
BARGIESE . RES) X TN EEAR G
GRRW | KK E) T Y B R B A ORI
P B M R WRRIE ).

Hb EFEFROMMEE " "REELSH

o M B 2 2001-06-25, BB B X . 2002-05-20

ROBEHNEEHNERIBIEZ - FHE LT
HRAERERR S AR RILEM B B E L L.
TR BRI 3L REEERRNKEE AT
BRI EGANER Y KEEAER T RE
ENKBERTRE -k B REGERSE
REEHEHFETHBMAERE. B TETEME
AENREARARE TREARKNERER . HEH
AR BT AR SR, X T AR X th B 69
LEERSERERM LBARMER 2 FHE
7 PR o A S B S R A B R . (H R SRR
RMAPWESSMERT S, & TR XG0



£ H

% RE.ETIDHFANEEERINTE 801

FmE O/ TREREEAM S Bl F R
BAUERER.

¥aE$EE FH MRS R Ohlander B
HEEAF RS R TREAHEERA o /AR A
FEHEESE 1D HFESFHES; Lim fil Huang
ZRETHID EFERFA IDEFEHRES
{6] 38 3 SSF (scale space filter)!. & HF M B E
HRAHR BRSBTS BEREL LR
EHE.LUBVEHE. BHELBEEF. K XEF -
REHAMBEETEER Y% BRESH Muld-
Dimensional Thresholding (MDT)) ¥,

B 1 ELHSI mEER LR =% MDT ¥
EAMAYHSIAREAR. RESEARNE
FE . F 8 3R EE N Ostu &R B H.S. T
SREBE Tu. Ts. T, BT B EBEHE— M
BLUAREASLRE. HEERSIAVAENER.X
ST B REHBEEA. HiEEm 3 M BEEN
HREAMSRE NBESAXE S BHRE
S, 4 24T A BB AL TR o A AR B AR R A B 1 R
METH KEBYERS SRS FHEL 3
e E 4 R REMREY 3 S E T g S A 4R
25 =8 ¥R, M AT 2 B E 45 B BT FE #9238 Al
B EXERM A, TREANRE LS. ARG
EEEF KB XEBIHTARRNEERRAE.
A K OF 1 B B 5 4 BE 25 1A R A 4 4 4 I BB
(E# Ty, Ts TOMEE HB G E R BB ERE
HE B9 B 47284 BUARAE. PIin. —~ WA ESR HSI |
s AR B A Th=100,Ts=100,7T:=100, i Ri%
e E M S H iR HSI RR4E 15 & 2 (50.210,130), 1)
Hir A LRI BIEERS I (<Tu, >Ts.>
T R AN B bR & A0 R 12 R 0T LA AR A8 By s
B — % BARAEIE. AU L MERTEN & GXRE
W ITEHARE BT T 7. T FRETHE
AR AREREREERMNE NG
Al HEh W B AR E.

L5
[rwn)-[e]- ()
-

M1 MDT sk

MR A KR EET, IR R AR
UEHFmR A REL A1 MDT Fik#E

BN Hs b, AMERME N EMDT jik, 7 LA
N A BE A E ¥y 2Y 8RS . SR T
aEIN S E T E M S B AR T B A R
EFETEBIZE AR N A B EE R

MDT M A FIRR S RANB AR R
FHEEAFTELRENFGEDHEX. EHRETH L
BRREED 1D HrE Eaf, 28 A RE X R
HEESR. mRTFBEABRERE, EF—RXH
SRR, XHERRZERABITEEBRM
ERERX EENTES AL EH 3 RRERER
BABRT, AN 2 % H 7 M8 R 5 B4 B
(B 2), BRI AT i) Bl i = .

N4 ki
B AN VA W

Jui; £:5. R SEAL T

M2

MDT H P ER KR, L EFHAR
RREE. BEGEENR.BIK AR ER TR R
BEIRERKE D XRE AR . R R
BB T 5 B0 G R

FEAE 4 BRI B ARAE LR R A 2 FIRR
REERBENRNF LTS BEOFE. FLHR
BFOAEHTHA RS BER REEMN K BERE
2 W {H 3 (40 : OSTU ) #4743, IR T LI B
RS H R B A b X 4 F W AL k4 B A MDT
®OERAREW HERERT S MDT ENF
MERHE S BEACEMRIFRIIRR AIFNE
K, A ERAEAERE.

£ R R 4R AT R MDT J iR 3D = H
BREREHTE B RFRT T BB BaER
M ACABEKERESAMSHEL . RLEEE
3D 73 A s REAT A R AL L N W R B i B A W
BEERNFE ET iR B, FAH MDT stk
FLRET 2MET 3D HT MM EEN MDT 7
LA e



802 FTEHEASEEER

B ENAB

1 EEEKEEZHAETENER

HAHECESK D EHEE —fT WAL EHE
B, A o ar LR B¢ B8 R 7 3D B S R R 2K
it RERBHAAERESEE RS A%
BERRCGERRMARI DAY EREE-E
¥y . W FC 0 A 4 48 3 o1 L K0 50 B T A IR LA, 40
Bz FHEREHR R WEAEHR —BERQEEA
BREEEE MRCAKHS BMREE D E
i L o £ 4 7 L R % BR T L ) R 5 4 DR
W0 . 4% e 5 R B R - TR D) R R

AR A MDT FERDUL B M
EgEAHT AEAA_EAFENEZCEY
GEUBASNER KEHTFHRAME FHERT
REE 3D EHESE ML LR EERA 3D
HEAER&E FABEFEZ RS T &8R4
0 1 F AR 1 . LA BEAS R SR G il e A TE
F3DEFESRAFT=8EKE4E K, TR ESH
FYRETHTERHBETRR. KEREANKRE,
AL BE T OB R.

3D A EEKEAE K HRE, WHAA B ARER
PEEMER. TTLUESRELES S ERER
2.

2 ETHURRGEHREZEAEILER
FiE

BT LA ETE , W — M S L N B O h T
BN AEXR, BT HERFERNAELRRE.
MAAMAEREANURAERSBMES D EFH
R G AR AL (E— AL A0 o B Bl
AR B T A B R Y B R AR A AL FE T AR
ML FE 2 £ By H R B AT H LB WS 6
B, R B TIL P HYE RN DA RS
e R, B SRR FRERAHA RS
FREW. RS M (scale space theory) 2 H
FZ—- U RERESMEL, BT NESERES
Bl — s TRE-BEEEHARZEK—EHE
£ MBOR X — 0 P A T I A 4 B R,
B RSN ERARMAE N R
B S/ Y BE T BT b KRB Y 4y 9 B AR
B BB R — 0 REE. RS RREE R

—3, M PR EEEREREEM. X - it
BT Ehy AR R 1) B P 2 AR B R RN, N
BEMTRA T —FEFAED IS REMEER
BT RIS R R

MDT HEFHBENIESHNAR.TLAR
Fm AR NERER. SN ERRENEN
FBE—FEEEHENAR SRS RETGETE
— RIS B E S 0~256). Al LA R & T
HER . HTFERMUBER.FFREREAERN— BT
MEREMAEN, LM A ARHELE, NTE
WaENE ETERARE A THELESE.R
T G R B £ s ) A 4 B R T AR 4R I B R
WAMEE EATHREEHAR.

K, MFAMDT FEFl B _HERE.H
BT AR, KT BRI B AR, 1
ID EHFEEEES I EERE RS AR, R
WA — A Ry R L L) B B AR
LEESN 3D B A E. I35 2 a R A A,
BHRENESSERAREOE - REE. AENE
THRESEREREE.

REREFAFFTEHKE ATALARLS
FEES. EEmm BTN - ERSEE D
g5 a] Ay Bh R O R (R TR IS R R, R B B T
B¥Wa BHM 26/ fRESBHFE=1,2.3,
4e00). 3D S A BE AT BEER N 256 X 256 X 256, A] B,
TERH AR R 128X 128X 128,64 X 64 X 64 %, (HE
KA BRRER AR EEAFANREHEIRE. &
SERVUEL TR EELRR AR AR ER
B %, E x4 SR, o S AR AR A [ 4y B v 4 PEEK
FHERESLTREZNERERL).AGHE
E—Tafl.BTR—EHERMNEFERLFHEL
B — B3 E B RIS . BRI S 07 b 4k B i 2 B
.

3 SCHEREL A RRIEGE

THRPRRA MEEERAMEARE S MRE
WELE MDT FEER ARG RB O SEER
TR, e W AEK 53 18] 43 B 2 4 40 A Ok 8 3 H Al B
BLHBRARUE HRE, —ER—-BRFEB X
F—ERTE, REIHES. K D SRNRES
i AR B A B AT AR AL B4 B8 2 ) B A O BE B A I
T RMBEE S B U, RE S AREREST



-]

EF REEFILDEFENEARRIHTE 803

AR F iR (AR h o, ESD HVE EES
R R eiE SR UK E E MDT REMETE 2
FLT A RE Fon, Hoxd R B AU R B ST B
f9. 4 MDT ¥ H B B B2 3 5F 2t A & 2
B) B B th A LR N 3 R EHERA: 1 F
AL EAANENREDFRREE D XTE
R B/ ER d(D>) MR MR E T E
REfCar ST RAEMER, BAT RES MRS
R ER o g0 DBET O(RIRTEES R E
BUIHBRK) HREE » B K 4 EBETO.WHT
BEAFRREME AR K, LABR 70, FER
BD>d>0. A R, S B R EREE » IR
KEWER 4 R L), EREERBREARERAKR
KSR R SIS ATRAK Bk, REY
D=d ot , RRAREEMRLELREER.

\ A1y 4
‘“ﬁ
1
¥ o

B3

HEBRLEARRE . RRAFESFNBEEER
#17 MDT -8R s A &2,

FAFBECSEMA LSS, THF R —FB
2R BERANESHEEREXRE . FIFL ISR
PR R, . HSI S RBANHRR RS
FL.HEEE LUV U VW' LAB S5 R
NHERHEE LA RALFRERH K
e A S ARG EN . SHRRERER
WEETR EEEEOSD ATEGRARE
=5 (a] W 2K, A X — &, pT LAY HSI &= [ MDT Fi%
BINHFHTFEL. BE K RGB HARE BT
PIREME= E Ry LUV B amasn, B R
PARAT RN R, TR BT A5 B MR

THREH, RALEHILE MDT EZRH
HSI M EmMASARENSFEFREHBRE, [
HORESHEENEENYNBEEE, I
LAB,LUV, U V' W  ZERABIRFHER. XB
AT AEMUABRRESHBNREHERED

ARz S8, T RENS S AL E K EE
BEMSHE - AREAAEENRSLERR
EEXELEREN, - LEAEH, M LUV HE
MERBHESBRTFETHER.

FRAHM D EFBAAE MR ESREES
B AN B EAEHE. AEEE . EEH
HEFTEMNA BEEERL.

(1) BRFERITHEA, AREF B K. BH
EHEESETHENEE.

Q) WHHEFGTER TUERKIHEY
IDEREEREFNEL K.

MESREERH BEERRFEA HEM
B EEEFEER. RS HY. BEEAMAS
TR

NS LATERN FESOMSE BARE
ERHTRENBALCITFRA, RO S EFREA
TS, B FBOL AR SE MDT J5 B i B0 2 80K 4R 3F.
MEREMDT 3G, EELE SRS  RELE
HE— R T, TR A R W SR BT

4 BIDEAFEEREREBENFZE

LR RGBT 3D B B R ¥ E S H,
KESHELU D EFEAF AR RN SE2FR
EAHEREAHREECHRIER TSP Er A%
EPHAETREGESS K 3D HJjy B M E [ A B
RE BRFA-EFENENEAAEAESR HE
—RORRTRRSHE T EHETE R ——X5
MR BT LA E S d B iR 3D L BUEHE
£+ Bir.

LEMAREXET AL TERESH
BEREOZEAPREANBETIRAEEK, H
R AR T E, E AW H, %
=S 3D H A ERXTAME K MRLBRE
S aH RGN ERER, XFEHELER
ECWRCEBFERS MBS EF BEHAOHIE
HRRERFABGE BHERE D EXHRS
PG RESETRE EERH _ERSFETF Gk
JBE ok J BB )32 O BB S /D IS R L AR R R
W.OIWRE A S HRR A KR (TR m
Y FEREHE m Y TTHE o R T R HL, R AR m
REAGEASKALTH. B¥ A 0~ HESH.H
HRERE S5 KIE B EE RE_HERT



804

o [ B e T 2 4R

BTEAR

A — B AR R A AT MDT 348 Bl g /4
T 2R EAFZALEEN —HAGER . F2E
8- 4:20 ECFp- 3 9=K 712 R

5 EBIEMA
B 4 BFm & — A% BRI R IE A X B

HREH BRI AR YEFEREKBALRA
SERBEK, BN REHESR.

@ E
B (¥ ¥
# ﬁ E ﬁ -
Tm 2|2
£ xR
. E| |®

&4

@

—
SRR m|<

mEws]
!

O
& P 3 Im

e

I

A4

A I REARHEMDT BN 7B ER T
ROERUCEIE WA B W8 B R B TA. ~
ERER,ERSEMDT FEMEETLERST
FEBA BN T WEEMDT G IMA—R
B F (SR SR 20 55 7 - LA 45 il 4 e AL

By 2 AR R B RN N E S B
BERGPRSE NEARABANWELERE
EXELESBHRN, REESCHEETANER
frgrE.

HY 3 RAMNSEREAPHABRSRERH

B s

LEER, FEEWNYSERELIT_ANESR
M- A BENERYIGEF Brr EHE.
UAFI R T B AR e Kk R4 B A

B 4 % 3D B E A& KIERR 3D =2 [ % HSI;
SHEAAE TS M. % 128128 X128, AR th
EHER TRERER, LRSS REEFRK.

DTFABITERAeBREREARE Kb,
Esa)ymEE IESEBFAETRATLERE
R A e R S 2 (] B 0T 4R AE A IE . A A &0 F
FEAHEAHEE. XBEHEN -HEABERER
#:H S(b)ED HSI ERES MR E S LLL M
MLAMUV W EEE U RER S % MDT
FHHER.BEIETHAERYEAE 5 H
AMAEHE CGERmEEKE 3 ORAFHMRT
B s AR TFEHSISREKE K3 LUV
SRRARBESRERGG=VONER. WBTLHE
A BT s (e) BEE S(DRFER. £
BREESHEMBERMATE R 2 KB
2R BEXR. ATHEREBESMOEHM
SENM T UEONSER ARE LR
EREMEREES(ONES@ELUV FEMY
3D EHFE G BERLY 6464 X64): B 5(hr R
s FRREFE LUV BIASRNBESN
(64 X 64X 64).

BeRAAE 4 FEWVEAMFEREAGRRS
M EERSREE. B WEE B E




s B RLZ.ETIDEFENEAERSATE 805

"I'v' f’u": !"

- - .
N

I .
LTI T ¥

MDT BB AFR BAE%E, THERR
FiEHOREEZID EFEEAKARESMER
(n=DHMER B HRAEEH 1 RFEE G
" E #.

LhRR e T EEREAS RO RIGFRE
FUES TURYFELMER QBN
RN EBESATHADNLEERRE I THS
H.MEEERNLET gah#T MMAKEET
BREE CREREVH.FES R ENEE, MR
THRY 2 HAFALHES . FT 3 HEABERE
MBS  ERSHH M RBEEHEHEE.

6 & it

FAETZARNSMREE D SAERNERKE
HGENEREESBMDTIES 3D EFEAK
EHRESHREREANGS RRTLESSN
2 HNEEEANME. AHETIDENENFE
By A TESRSE T EEER B TR
BENAESBAFRREFTIRR HHEE
] £ 5 51 45 4R O AR o 0 81 2 38 (8] A0 5 L 1 AT ; TR
NEREW.GE.ZTEERR. AREZLRBE
FEHXMARLEVUHBHAZE - L2H Kbz RS
BEFRKBEESE N AENRERG—SHAN
.

AERARAEEN ABREERARETLRNE
Rl K+EH 4 TRAREATREBHESR.C
LRATEEMNAESHARFEGTHRIF LS,
MBS ERAEELGTRE, A T ATHMN
W

|
;‘ P~ S

5 XM

Sang Ho Park. Il Dong Yun., Sang Uk Lee. Color image
segmentation based on 3-D clustring; Morphological Approach
T77. Pattern Recognition, 1999,31(8):1061~1076.

Sahoo H P, Soltani 5, Wong A K C e al. A survey of
thresholding techniques [ J ]. Computer vision, Graphics, and
Image Processing. 1998.41(2):233~260.

Kurugellu F, Sankur B, Harmanci A E. Color image
segmentation using histogram multithresholding and fusion[]].
Image and Vision Computing. 2001,19(4);915~928.

T A ETHERAZORENKED] IHRMEH,
2001,24(5):498~501.

5 Castleman K R. 352 P £ 46 M (Digital Image Processing) [M].

AR F I MR . 1998.
&Y. BRIB(EM . M|LERNIHIM] R WERFE
i A3k, 1999, 3,

& R O1966 &, 0H,1988 &
L T PEHAEREREER T IT¥% £+
C T 2000 FERERERETKERRT

L REARTLTERLFRLCANEREE

- KEEMBEEHRERENE L THE
LA RS A AESERLE.
BARMBERS.

ﬁ W& 1570 AL UFIE, 1992 IR
T TEASMESURIRRREMEEY
BEH £ B AN BRI B

§ ER



