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A method for computing the centerline based on gradient vector flow

and distance transform

Student: Chi-Teng Weng Advisor: Dr. Yu-Tai Ching
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National Chiao Tung University

ABSTRACT

Centerline is one of many methods to-describe the shape of objects. The method
simplifies and maintains the main structure of objects such as topological characteristics.
Therefore, the preference of searching for centerlines in image analysis and pattern
recognition is mostly applicable. However, centerline method is not well-defined and
consequently causes the difficulties of calculation. The thesis provides a way to search for
centerline of objects by integrating gradient vector flow and distance transform. In addition,
we apply the method on the images with various figures and the result indicates great match

with centerline conditions.
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2.3 \Voronoi Graph Methods
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% = % © &4 %6 Distance Transform et 4 2 2 i * & 357 dhif 5 %+ 0 5%
AR HR-€ LG A Snake[8]E L o £ k€ AR RAT K F £ F Snake ¢ 4 Ry
Gradient Vector Flow » #X {41 * Distance Transform 2 2 Gradient Vector Flow Field =3+

e ST VAR L s e

3.1 Snake
Snake - £ f % "Active Contours” » H & & 5% d Kassetal.[8]# J1 ¢ 4 & &_
- AR RGP RS LN R PR B ARG B

snake & 3 % v(s) = [X(s), Y(S)], € [0} H 7 s ¥ - BE AR S8 B ST A

v

'a. .

E = [y e[V + Ey [v(s)]} ds (6)

£(6)® » Ein # snake PP &A0R - Eeq i Snake s7h fit £ o d it £ Sfiem Ao o
# snake s A B b Agy RS 42N @ i B &) (Y iR B i ¥ 3R snake 0
ARG BRI e o B Y N A E Rk ptsnake w A AL s A E
Ald Fige hFRER ¥ ¢ TRK) P AR BABDR f K ek
ie @ Hojrar P ¥ gt o o B i B oSnake AR B A AL AR F o
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3.2 Gradient Vector Flow
B iiehisnake 3 4 B A & HR AL % - B E 445 c0R 35 (linitialization) 0 % = @
A48 B v e acrc % # i (poor convergence ) ¢ i 1 fi# 4 1B 5t snake R AE
Chenyang et al. [9]#% 1 7 Gradient Vector Flow( GVF )% 5 35 & snake ¢ 4 &g o
GVF 2471 3F 5 @i F snake cni B P4 >  pFd GVF A 4 che 5V & ¥ 5
R B F S g A Wi o A e LRl GVF H TR
Jed® 15 91 A& 4 2 Gradient Vector Flow Field srd 3 » ¥ -l 3 (T 5 F 35 9 dhig g

A gl o

A f2 GVF 2% > 2 & L2 & GVF e # > 7 edge map - Chenyang et al. [9]
T & edge map = f(x\y) > f(x,y)&d B ih? chF P E A kg FEPTRY T
BTl jir > - B g % BB Y R S hiE > bldedr i enif B - Edge
map 3 = BE & HlEF - F Aledgemap Ethk » £( Vf ) e PR R 0 2
e R I ApLE B o p R i E N EAF R NI R DE R0 B
homogeneous 7% 3 * > Vf e & @ 48477 F - Edgemap = B2F 7 > 75 %
- BEFERADY G P 52 B € L Fl(capture range) < o 0 F = B
R R ¢ 1 homogeneous sh 348 52 ¢ 4 5 toF) GVF# 2 it o % - BT -
T ¥~ gradientmap > ¥ % homogeneous :1% 3 ¥ (THcE F TR H G b4

T o

Gradient vector flow field T % 5 - # £ 3% v(x,y) = [u(x,y), v(x,y)] > & + &

Brdol TG R

Ik

\Zl’l;j\: .
e= [[u(u? + w2+ v2 4+ v,*) + |VfI?|lv— Vf|?dxdy (7)

T R BN T R EF R T ARG TR (7 30k & AT f8 +(smooth) -
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B 3.5 Euclidean distance transform £k %
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