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Circular Features Description: Effective Method for Leaf Image Retrieval and Classification
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Abstract: Leaf image recognition is a significant application of computer vision. Its key issue is how to effectively describe the leaf
images. A method, called circular features description, is proposed. In this method, a circular centered at the contour is put on the image
plane and the central angle, the spatial distribution of the region points, and the gray statistics characteristics are derived from its
intersection to the leaf contour and region for describing the contour, region and gray features of the leaf image. By varying the size of the
circle, a coarse to fine descriptor is yielded and a local multiscale arrangement is developed in which the range of the radius of the circles
and the values of various scales taking for each contour point are determined by the distance of the remaining contour points to it. The

proposed method naturally integrates the contour, region, and grayscale information of the leaf image and is also invariant to the similarity
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transform of the leaf image. It is conducted on the public test datasets and the experimental results show its higher accuracies over the
state-of-the-art methods.

Key words: leaf identification; circular features; shape description; image retrieval; image classification
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Fig.2 Flow chart of the leaf image preprocess
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Fig.3 The illustration of the central angle feature
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Fig.6 The illustration of the multiscale central angles under four scale levels ry,ry, I, I3
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Fig.11 Image samples of 32 types of leaf samples in Flavia data setl")
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Fig.12 The precision/recall curves of the proposed circular features description

and the other compared methods on the Flavia dataset
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559, LIS 40348 1 S BE I R P e R AR AR B RUE A B KR T, 1 FRAE PR KB N Bl B R AR R 4
FRIEFK) e 0B RBR 5, L2 K O 7 I MAP 35 3 5% 51:79.9%, 1 24 K FHUCE KB MAP {5355 A g8 8K,
R, 2 A 1A 2 /N B BT S i A R A RO B R MR R R I I RE R A
LA B8 71, R B BATT A L 7 AN RO ot REAR 4 3t 5 B e IR R ZAT 55

Table 1 The comparisons of the MAP value of the proposed circular features description method
with the other methods on Flavia data set

1 { Flavia $dl e b RACSCHR H IR F AL 10 R V5 5 AR VR 9 MAP B 0T LE

Hik MAP 18 (%)
TARM™ 52.8
MAM-RM"* 59.1
IDsct! 59.9
TSLA! 69.9
MARCH!"! 73.0
(53] R A i I 79.9

85

80

MARE (%)
=

I 2 3 4 5 6 7 8 9 10 1
FUSE~E(K)

Fig.13 The MAP scores of the proposed methods of taking various number of scale levels K on the Flavia dataset
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ASCASE P10 Jo) K 8 5 AR ALE 0 5,(8) I RRAEZH & ot et 0.3 2 Ths T 12 4L S i 45 1.

Table 2 The MAP scores of using various kinds of circular features on the Flavia dataset

2 1t Flavia 504548 E 6 25 2R 0 A A5 AR IR 1) MAP {H

[5 JE A ) MAP 18 (%)
50> A R o 71.91
(5] JE R 43 R AIE By 60.37
53 J& 7K FE GE VAR AE et S 44.97
P 15 B R AE ot Byt 8 79.94

MR 2 0] DL H A ST HE 1 T R A I 35 38 A B A ) R — SR AR (5 0 520 AR R AAE () M i Bt IR
T 71.91%, K6 R R w4, H kR R AR B MAP {H N 60.37%, 504 IR R AR BE 4i it 4 AR IR, MAP Dy
44.97%, M 24 B 11 JE A AE , MAP 3k 3 79.94% 1% 20 S8 3 B, H- A A% 0 6 JBR 2 A5 0E 76 3R 991 v 2 381 1 1
e K, DX IR IR VR 22, 26 FEE R A0 VR 3R — 45 SR A1 55 1 A S B R AR A A — B0 ARR 3 FhvREAE 4 & 156 FH AT LASR A
TATEAME FH A AS AL, I TR AR A AL I B BN B AT IR AR B R AT K2 W R v R R
42 MREEGSHESLE

JREAT A BEAGRA ZME BE B VAL FRATTIE ] T E 4 8 SwedishPHil k88 1% 0018 4 vh ke A< SR A B g, b o

© TEBREEEEIEDT  htp/ www. jos. org. cn



EX 5 B AFAEAS A A ey K B K etk ok 1161

15 A28 75 MFEA BT 1125 IR & 14 X iR — R H T — MR eI EIE BB . A .
LRV NI =V NN 2 N G K N

0 04%0(%0 0040

Fig.14 15 speccies from the Swedish leaf dataset!”!
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Table 3 Comparison of classification rate of circular features description method

proposed in this paper and other methods on Swedish dataset

3 Swedish HrdE S b A SCHR Y (1 15 Jo) e A0 405 3R 92 A HL At D7 3% (R0 BE

iR+ SR 5 KE (%)
TART™ 1-NN 90.40
MDM-ID-CD-M!" 1-NN 93.60
IDSC! 1-NN 94.13
TSLA!Y 1-NN 96.53
HATISI&RS!H? SVM 96.53
Pattern Counting!®! 1-NN 97.10
MARCH! 1-NN 97.33
GMM-+soft clustering+Tsl!"! 1-NN 98.33
(53] JE) 5 A i 3R vk 1-NN 98.84
(53] R A i 0 7 SVM 99.02
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FRASCER B T7 R B AR H SR R R RE 0 AE 25 44 1 Flavia R BRI EE ERORE R S A Swedish
PG 14 L 20 RSB0 HRARAS T B A BT 0 ok PR i3 77 32 B v FRORS Wl 3 E ) 17 AR SCHR M R SR I
A E.
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