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Method of the Segmentation of Touching Image Based on Watershed Transform
NI Zhi-Qiang, YE Ming g

(College of Mechanical Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: In order to realize the touching ima‘ge segmentation, we used the watershed transform. The first step is the
image pre-processing. The main purpose of this step is to transform the original image into a black-white image. The
second step is to get the foreground marker using Euclidean distance transform and morphological reconstruction. The
third step is to modify the distance transform image using impose minima technology. The last step is the watershed
transform. In order to test the new watershed algorithm, we did some experiments using Matlab, and the results show
that the watershed algorithm does well and can prevent the over-segmentation.

Keywords: touching; segmentation; watershed; distance transform; reconstruct

B B AR BIAE e 2 TR . AR i B S G
ANV A Sk il S s 21 7)) iz L SEksR, 4
i O R ORI RO R BEAT A B, DRI
LT EFRRTSR, BET T R E H ARG SRR AE R

VB P REEATSS. B XDRER S R 0 E Rk

I A 10 P DG L 45 K s

1 5 U 5 A2 5 Ao 0 15 I o 1 9 10 2,
R IR R AT DU, 55 R34 40 18 2 5
G340, M T TR R B N L 4 K UA B
BRI TR AR SR R4 B 2 IV, ¥
[0 53 KU SEVEAT S T BB IE 1 50 KIS B0 . ST RE 46
S 53K SR T B BRAC 0 40 /K U8 S 3425 20,
AU 1 T B B AR SRR R 45 2 143K
WA BTSRRI IURL (1 14 2055 1

@ WeFsetiE:2013-10-12; 48 2 & Sk Fe e /E1:2013-12-25

AR AL A LR RS 5, A E
3495 5 R PSR P M AR 3, R R 1)
(RA SRR IR S PRI 5=, K4 H bRbs i 3
AN BN ERRBS PR B, A IE R O RE B
QA 40K A e, #3049 46 5L S 1
iR,

ﬁﬁ@‘ﬁ\ﬁﬁﬁ‘gN 5L ‘A\ﬁﬁw
) W/%Bﬁgj/ B 1% —V A5 it

K1 S

1 AR SEIORE R BB K — M AL

FRAL P L 58 MR 0 AL, w2 IR A

JE PG R 1 A BRI R, AR BB,

Software Technique * Algorithm &R « 535 93

© TEREBIK AR

http:/fwww.c-s-a.org.cn



R[N VA

http://www.c-s-a.org.cn

2014 4 234 55 6 M

BRI 1 RORE PR T SRS 21 R, Tl A
F IR AR AE R 1S B D REO B, Pl
AR A P S P A 250 e (K T 2 2 T I 4
R TR AR AT A IS I ) R P Rt
17—k, OTSU V&, WARA KHE s KKy 21k
HE Ry R B BURR M, T A AR
PG A7 A T ' TR S0 S R T 7 A P LT i 8
1 FLIR X 3 I TR B AR 2 R AR RO W, I
K HIHE 22 Fp 1A T AT d 55 512 BURORE P 8 AL 1] 1) 35
7. BEFMBUT e HOE S W E AR, DT

(a) JsnlEB

(c) mifEA SR

XA B AL PORTE. AR Sl B 1 —{EA
AR 2 s

ﬁm%%N%@E%AK%EﬁA UBUAK:ﬁ%ﬁ
% V REMAV i V:JW£V FIBH

K2 RIS e ORI RURE I (R ) — (AL SRR

RSB T S, U 3 i

(b) KEEG

N

(B ST PSR

B8  HOELT RGN (i e

2 UM O

— FBEI 3 AK R AE A 3o 4 1 i e R, S A
PRI AL 0, PO AT AR R, RE
SRR AR A Bk AL 7 %, BUARIC 2 20 7K 51
W AR e AR, B B ) T I X
I 75 ARAW IR 73 ). —BORPE, DA IF I SE
PR AR, A SOR I 399 AL B¢ 7 ke il i 431
Ty D3, BV H brbrad, s BE—AMAhAL H AR A AR
AMER X, H AR 2 Py ] BURR SRR 11X
s, i, H-Minima 2245 2, AR oy 305E. IX
A FH W 2 AR e B K TR A FOE AN S i ik, B

94 #HAHA « 51 Software Technique + Algorithm

AR H G P MR FN GRS
FA AR AR R R R B0 B B A AT WX
PHBG AR . IRIX BB A e, MU B A R SRR R
BRI, ORI WG B A e, KL 2
WRYE IR B GRIBLIEMR) IRFIEX o — e R Chy
B T REIKIEH, BRI EBA AR
Ak WEB EF, KB SRS BRI HI
RVACEE, BIAE 0 CRFRARRMED Hilds. X e 22
a8 RUAT KEE AL, SR)5 A B A e (R 45
RN P ZSTIREI0 45 Rt REA BN (1)) #48
RO DX 8, B AT A 7 X R0, SR

© TEREBIK AR

http:/fwww.c-s-a.org.cn



2014 4 234 55 6

http://www.c-s-a.org.cn

i EONL R g N

Foft 3 X s 30 RT LSRR AROT B AR B U0 T
B TAL B S 1) A BW, 2 RR i B AR 4 )i (1
PHES I Dist %o, HY

Dist = DT (BW) (1)
st DT () pegemest i as e, U5, DRI Dist
H R, ¥ Dist HHRE— MR R N
i hid K Dist2 1E 4 AR i EIE, h BRI TR &
v E. ] Dist2 X Dist #HAT S i #54E, HE A m4s R
it Dist3, B

Dist3 = ReConstruct(Dist | Dist2) )
$rjy RECONSIUCH(®) o5 e . Dist 11 ¥
Dist il 2= — 54 h [ 1liig”. 1 Dist J# 2 Dist3 E[I#5

B0, ]
Mar ker = Dist — Dist3 ©)
Horr, Marker B #E 29 €] Dist 7l b (X 35, H bnkr
.
SRR~ X Ik AR Wi e 4 .

xF AE JEAEE P46 BE 25 1] gk
PR AR LR LEEMIE K

B 45 ey X e

XSGR D, W S s,

(b) TEFYFIEEGE Dist3

(c) tric Xk Marker
KI5 R LR 4 R bR e SR G 2

3 B IE R R AR

N T AR e Y, R b2 SR T X
5if il e NG TEBE B AR, SRR B TE 5 ()
A AT 73 K I A e, sl de /MR, B AR ME
PRAEBOR, B R LUGR B H AR Fh 1 DX 5t X I
AN TID 7R B A M 5 RO A /ML SRR AR 17 73 K e
SAR I I H R AR T I )
it il fi /N B T 25 2 T A 10 5 20 B A E DX
(¥ A7 TEAt AR M, ZEXHE 5 () a2 i
SO IO UK, A D BEARALE 73 K I AR e ) £

(d) HIEL

KA Dy SR A ME KSR, X P IR a6 B
Zi

o A ﬁﬁéfff%
HRZAR ‘M s

K6 & IEE A R

Dist4 = IMPOSEMIN(Dist | Mar ker) 4)

Software Technique * Algorithm #&AEHAR « 535 95

© TERERIKAR

http:/fwww.c-s-a.org.cn



R[N VA

http://www.c-s-a.org.cn

2014 4 234 55 6 M

e IMPOSEMIN (o) %75 il 55 /8 513%,  Dist %
S Dist BUR SRICH, Distd 72715 1 5 [ 8 A e e
XPSME IERE B AR ], Wl 7 s

K7 B I i

4 JpIKIE AR
P T 1) 5 A 4 P 442 G e A 45 PIRO,
Result = WaterShed (Dist4) ()
sops WRLErSNEA(®) g K i A, Result 2677843
KA G 25 L. g5 R lEl 8 k.

K8 73 /KIG AR 45 4 Result

5 SERatrL4iie

AR SO AR T BB AR 1 A K B
AHLEAE. 0 IR — S P 0 T B 8 e I 43k e
ik, SR 9 .

K9 JETEREASH K 70 K0 FEIL S R

B9 ATLAE H, FE TR AR K 7y K I ik

96 #H 4R « 51 Software Technique « Algorithm

YEVEE, ARSCEEL A, FEE o F 5 R
LR AT

REARSCE S 3 TR 0 K I SEAR UL, X
[l — SRS TR0 E 0 70 KIS B3, & Rk 10 P

K] 10 FEFB R 1 43 7K I B9

¥ 10 JEXI sobel B /K A H A B 45 R,
R LA G 2 BUILGAR ™ B, A SO 2 A R A
T R R 4T

FAA SO0 5 2 B kAT e T, Wl A
SCEER U TR0 S8 11 70 7K U SR AR T B I AR 0 ) 7
IR SEILAEAMBIIL 53 TR IS, (2 (R I tA7
FE— LR ) RS R DX 7 B AN -3, ER
IR R A — e 2 BE. R U, A ST
R ARBL R AF, FSE AR R 70 2k (1 5E 42
IEPE, Xt R A S 2k it . W LA
TABA R 73 A RO B PR WS T LA T e AT
H 18, ‘

Wi oL FE AR SRR THT P R S RO P AR AT T 5

6, i 11 pros
BN

K 4
/
U | il

P
() (MM 56 P 5

© TERERIKAR

http:/fwww.c-s-a.org.cn



2014 4 23 % 6 M

http://www.c-s-a.org.cn

i EONL R g N

(b) [MIEREIERIRE 3 51 )5 B 15
P 11 A SCELEO0S IR I R P (R A T S

WA PTG H4AR SC0d 1  J £ 43
ACRIFABL, APAE— SRR L 51

G5 LR, ARSCEEAGE T R UK 1240
I3, TIPS TR 23 0 WA BEARL RN, s
SEVRAE B 400 5 T B B A, LR 7 Sl 2 o
T AR 15 B T A5 . TR S 2 L
R, 2% SRR GRS L T B0 (1923 7K s B
T U B AR 5 KU STIEARN ST 52, {ER Oy T 3K
1 B 5 30 85 SR T 0 — 226 52 e th 2 7 L) 2
f.

S5 30k
1 H%E.CB M B A Hr R BRI S Rk
N AT B DN AW () K S S
2010:34-56.

2 AR EE T3 7K 53 B RTREERORL G 3 AT H R BF A [
Frig 3] Kb B K %,2011:32-42.

3 RIS TT, AR — R TR 0 23 K R 7 B 5
b [ P % P 2441, 2007,06:1025-1032.

4 TR RS TEA 3 K SERAT R IE G 23 F P S
TALHLE I, 2012,09:44-46,49.

5 E4R R FMER 53 81 5 43 7 ST [ AL 18 3] SR v
FHE K %,2009:33-34.

6 Comer ML, Delp EJ. Morphological operations for color
image processing. Journal of Electronie Imaging, 1999, 8(3):
279-289. \ '

7 Vincent L. Morphological grayscale reconstruction in image
analysis: Applications and efficient algorithms. IEEE Trans.
on Image Processing, 1993, 2(2): 176-201.

8 Fernand M. Topographic distance and watershed lines. Signal
Processing , 1994, 38(7): 113-125.

9 O'Callaghan RJ, Bull DR. Combined morphological-spectral
unsupervised image segmentation. IEEE Trans. on Image
Processing, 2005, 14(1): 49-62.

10 Gonzalez RC. Digital Image Processing Using Matlab.Jt 5t:
LT ok HE Wi+, 2004:463-465.

1 DL TR FET MATLAB FIREE NERERFZ IR T 1.
THHHLR SN H,2012,21(6): 044.

Software Technique « Algorithm #{FHAR « 3% 97

© TERERIKAR

http:/fwww.c-s-a.org.cn





