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Fractal study of correlation between fruits and leaves of pear

LI Kai-xuan, LI Xin-giang, JING Hui-ping, SHEN Lu-ming"

(Science College, Hunan Agricultural University, Changsha 410128, China)

Abstract: To reveal the correlation between the size, shape and weight of pear fruit and the size, shape of pear leaf,
twenty pear fruits as well as their leaves were selected as experimental samples and 8 pear fruits and their leaves as test
samples. The images of the experimental fruit and leaf samples were collected and transferred to binary images through
cutting process. The numbers of pixels in periphery of the images are representing the perimeter of fruits and leaves and
the numbers of pixels within the region are respectively representing the areas of fruits and leaves, combined with the
correlation model for perimeter and area in fractal theory, the fitting functions between perimeters and areas for pear
fruits which is y=1.034 2x+0.109 8, and for pear leaves which is y=1.480 7x+1.245 5 were obtained. In a similar way, the
fitting function between leaves’ perimeters and pears’ perimeters which is y=0.795 5x+0.778 7, between leaves’ areas and
pears’ areas which is y=0.526 1x+1.433 1, and between leaves’ areas and pears’ weights which is y=1.930x+2.718 were
obtained. The fitting precision of these funActions reached 90% by testing experiments.
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Table 1 Perimeters and areas of binary images of pear fruits
22 Eg=Z{EL and leaves and weight of pear fruit
(91 G P y w P y
( 2) 1 2 2 1 9.213 8.898 227.021 6.114 4.079
2 9.268 8.965 230.05 6.125 4.125
2 3 9208 8987 26367  6.245 4333
4 9.299 8.992 264.62 6.255 4.355
5 9.306 8.998 265.67 6.278 4.401
EiE £ o
7 hd 6  9.356 9.056  268.08  6.288 4.425
7 9.361 9.078 264.06 6.302 4431
8 9.386 9.099 271.52 6.325 4.435
9 9.536 9.245 270.25 6.375 4.441
10 9.578 9.286 270.39 6.388 4.450
_ 11 9.611 9.291 274.94 6.405 4.507
12 9.622 9.294 282.07 6.422 4534
FHiE: 167.97 &ah 144 13 9.645 9.298 282.98 6.433 4.564
ﬁ%‘fﬁé 41.80 Eﬁf%: 908 14 9.698 9.365 28536  6.434 4578
[Bl{H: 165 Wi 32,22
. : 15 9.721 9.402 291.62 6.445 4.628
BE swr | SRR 16 9765 0455  297.85 6501 4678
1 REIMRELEAE 17 9.802 9498 30723 6578 4.752
Fig.l L- Histogram of luminance of pear fruit 18 9.865 9.555 309.54 6.667 4.782
19 9.896 9.588 311.02 6.785 4.801
20 10.052 9.789 327.46 6.882 4.902
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Table 2 Fractal dimensions of pear fruits and leaves
/
20 0.9918 0.000 6 0.991 2 0.992 4
20 0.8957 0.0009 0.894 8 0.896 6
D=0.5261 +0.081
0.896
y=1.034 2x+0.109 8 (6)
x=InP  y=In4 D=1.034 2 y=1.930x+2.718 (10)
+0.000 6 x=In4 y=Inw D=1.930
y=1.480 7x+1.245 5 @) +0.91 0.987 2
x=InP  y=In4 D=1.480 7 i N
3.3 HRIE5MHRIKEKIER
Origin
J 1
1=0.795 5x+0.778 7 (8)
x=InP  y=InP
D=0.7955 +0.061
0.9105
1
8 5 3
1=0.526 1x+1.433 1 9) .
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Table 3 The values for testing samples

P A w P A
1 9.025 8.807 226.210 6.099 4.012
2 9.123 8.885 228.440 6.111 4.089
3 9.158 8.889 229.010 6.235 4.458
4 9.259 8.919 237.020 6.255 4.355
5 9.345 9.021 265.670 6.285 4.412
6 9.377 9.187 268.080 6.290 4,501
7 9.381 9.301 272.130 6.326 4.491
8 9.450 9.521 285.040 6.501 4.872
x4 BREMUSHEEE
Table 4 Fitting precision of each models
(6) @ ®) 9) (10)
1 0.903 3 0.989 7 0.992 2 0.994 7 0.9959
2 0.902 6 0.9921 0.996 5 0.995 3 0.9991
3 0.9010 0.9955 0.9910 0.984 1 0.968 9
4 0.897 5 0.996 7 0.994 8 0.9913 0.983 6
5 0.898 9 0.998 4 0.997 3 0.993 4 0.999 9
6 0.906 3 0.987 5 0.998 5 0.9970 0.994 6
7 09122 0.9759 0.996 7 0.9970 0.998 1
8 0.9201 0.960 2 0.990 3 0.994 4 0.978 5
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