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Abstract This paper presents an effective and robust leaf image retrieval system based on shape
feature. Specifically, we propose an improved MPP algorithm for more effective representation of leaf
images and show a new dynamic matching algorithm that basically revises the Nearest Neighbor
search to reduce the matching time. In particular, both leaf shape and leaf arrangement can be
sketched in the query for better accuracy and efficiency. In the experiment, we compare our proposed
method with other methods including Centroid Contour Distance(CCD), Fourier Descriptor, Curvature
Scale Space Descriptor(CSSD), Moment Invariants, and MPP. Experimental results on one thousand
leaf images show that our approach achieves a better performance than other methods.
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o3 EEWHEC] AYHL AEFHNeH, o1HF F
e T 8 SF44E olgde Yl uR
H(skeleton)& o]&sh= WH2le] Utk 9% &FA
=E(curvature), A, B4 AE P+ 5& F
o] F&3m[34], Feldl ¥E(Fourier transform)[5]&
AX EAJo 2 ALELE R FFe 9y dde 7x
F HEHE Yz | BED B =RdAE 9
¥ &34 FES o888 Wy Fo shigl MPP
(Minimum Perimeter Polygon){2223]18 7§48l &
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2¥E FHs= wRe ad9=[67 =& EIRIE
ol-g8td FReshe W HA £ FEO]L o8
= WY, A3 Y(neural network)[10)& )85 o)
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2 oJu)x| o|F(translation), Z7)(scale) WA, 3
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o] glojok FtHinvariance).
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2.1 82M Z4(Edge Detection)
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ACM(Active Contour Model)[12,13]2 #Hajo] 3
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9(x,y): gray value

d: direction
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Input
point : AE9 (X, )FHE
N: A5 AF¢
threshold : BB A% AE 7|& =

find_sequence(point, N, threshold)
{

for ( i=0; i<N; i++)

{
a=get_distance{point[i—1], point[i+1])
b=get_distance(point{i], point[i—1])
c=get_distance(point{il, point[i+11)
angle=acos( ( b2 + ¢™2 — a2 ) / ( 2%b*c

))
if(angle < threshold)
add_point(result, point[i])

return result

}

B+ —d
2%
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(4)

4 Bo HEE (z,y)° sz, d C9 HRE
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3.3 =3z}t HE(invariance)
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E 3 /4" MPP ¢18EE 0)&3 <A

i X[ Yiil () L s el
0 51 16 108

1 55 16 108

2 60 31 176 ks
3 65 51 180 ki
4 70 71 166 ki
5 70 85 135

6 65 90 135

7 41 90 135

8 36 85 135

9 36 7 166 k)
10 41 51 180 ks
11 46 31 176 w3t
(5% 4) (H3% F) (3 4z

a9 3 X" MPP ¢xElES B3 53 AlEa

(a) (c)
3 4 48 239 B4, (a) dRCIVA (b) A
BA (o) ol =7 23& A% EH A

¥ 4 49y 24 ¢ngEERag 2

Input
cri_l, crt 2 @ AFEXMS F TR

Rotating_point (point, N, crt_1, crt_2){
cos=(crt_2[X]-crt_1[X])/get_distance(crt_1, crt_2);
sin =sqrt(l- cos™2);
for (i=0; i<N; i++){

point[i][X]= cos*(pointlil[X]-crt_1[X])+sin
*(crt_1{Y1]- pointlil{YD-crt_1[X3;
point[i][Y]= sin*(point[il[X]-crt_1[X])-cos
w(ert_1[Y]-pointlil[ YD~ crt_1[X];
if(crt_1[Y1<=point[i][Y]
add_point(result,point[i])
}
return result;

}
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Bd=E =031l
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Zre AR (F)E 712oR 89 HE x|x=123,.n/2)
e o] &3k EF, FAIE ALY FAlEs X
PAGE 2D o o WA Z2ALE AY3A
Fa g oW A9 FALRE ANIT w=F, g9 A
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Input
input_image
db_image :

{

SMP{(db_point)

for ( i=0; i<N/2; i++)
{

if(Sim > threshold) {

Sim = -1
break;
}
}
return result
}

P AR 4 oA $AFE (X V)EE
dolguo] 2ol o] 1 omxl9 $AFE (X, NFE
N @ A7 4HF olvA o] $AMPE AMF

threshold : fALEE +88 4 A& Ad dA#

dynamic_matching(input_image, db_image, N, threshold)
input_point=condensing_point(input_image)

db_point=condensing_point (db_image)
if (sizeof (input_point) < sizeof(db_point))

NN_point=NN_search(input_point[i], db_point)
Sim = S(input_point{i], NN_point, N/2)

R TN AL JE ABEL FEslm Q)
= WA EEZ32]A 1032F9] o oA S w3}
o] 500500 HAe] Zr|g AAR s ARSI} o)
|8 2AA o]u|A7t AWo] obd 0°~90° M B
= 4=7t 2A BAEY o, EE ojuA|e BE
=g 0°2 BUAA AZAS stH o9} A At
g GuEEES o83t AF dolell W3 AAE
(recall)® % &-E(precision)& ¥R EAs}gch

Recall= relevant images retrieved

relevant images for the query in the database

(N
relevant images retrieved ®
all images retrieved

I8 5 AEdA & 5 e FAAE) Y A5
Frltk M2 o2 ol2F fX e EFE olgsld £
NzHelME ada Zo] o7 (a), #EEUb), &
HY7(OR E/3I Aol o] &3 Atk 9 AYL A
|AF GAEE 2AREE F4 EV)0M A 4 B
Ztel 7473 ez FME dAEA B
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ag 7& B =EdA4 AL siHE MPP, MPP,
Fourier Descriptor, CSSD(Curvature Scale Space Des~
criptor), CCD(Centroid Contour Distance), Moment
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£ gxeEe v o £ 4%g Holz Utk

E 68 A Zvld wE H7E ZAAANEE Holn Qi
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£
& 04
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00
Recall
3% 7 Precision® Recall
3E 6 A GayEg A 76 e gF AN
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NN-search(A) |Dynamic matching(B)
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7 16582 7.262 212
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