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ABSTRACT

Chlorophyll is essential for plant growth and yield. Internal structure of Chlorophyll is
a nitrogen component. Therefore, the estimation of Chlorophyll leaves will affect the estimation
of nitrogen accumulated in the plants that can be used to analyze the amount of data input for
plant nutrients. This work presents the application of image processing techniques to predict the
Chlorophyll in rice leaves.

This research is studied and applied the image processing techniques and statistical
analysis methods to identify the Chlorophyll from rice leaves, There are 53 rice leaves which are
selected to design the prediction system then there are 32 rice leaves which differenced from the
first group, are used to test the system. Finally, the results of the system are compared to the
Chlorophyll meter to adjust and improve the system.

The results show that the data of the prediction system is similar to the data of
Chlorophyll meter. Thus the prediction of Chlorophyll system, which used the multiple linear
regression analysis with the average red green blue, provides the significant efficiency.
The accuracy is average 97.07%, Which this uses the predicted equation as Chlorophyll = 53.3 -

(0.242 x R) - (0.138 x G) +(0.145 x B).

Keywords : Chlorophyll, Chlorophyll Meter, Regression Analysis
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1 60.171 114.197 83.229 40.7
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3 59.996 118.822 60.366 34.7
4 55.868 113.439 66.647 38.5
5 55.662 114.832 67.472 36.6
6 80.878 138.647 74.986 31.5
7 66.925 126.874 75.586 352
8 67.165 123.383 86.716 36.7
9 82.114 141.339 86.807 29.7
10 67.763 134.679 65.186 30.5
11 62.475 118.992 71.871 37.5
12 63.666 119.901 74.18 36.4
13 69.539 127.306 77.532 36.3
14 74.783 146.335 57.92 26
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17 87.369 148.905 77.431 26.7
18 70.626 134.457 73.54 31.8
19 75.03 141.711 67.929 28.9
20 79.686 145.935 67.405 25.8
21 119.894 167.592 73.401 19.8
22 122.676 166.705 82.16 213
23 106.4 161.069 80.248 232
24 87.643 144.649 70.558 26.8
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26 107.227 161.719 72.04 21.2
27 82.607 143.862 84.979 28.7
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34 59.698 117.306 71.272 38.2
35 54.689 112.278 72.285 37.4
36 64.698 129.703 62.187 314
37 52.826 109.333 65.836 36.1
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39 42.612 105.556 45.48 36.5
40 43.298 104.315 49.819 35.2
41 58.12 119.249 57.608 343
42 58.045 112.175 79.503 40.3
43 48.554 107.387 59.567 40.5
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No.
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4 86.061 136.561 66.771 24.1
5 95.321 140.531 78.35 20.9
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Aunaod Chlorophyll
No.
R G B SPAD-502
9 36.592 96.095 41.7 35.7
10 50.087 107.685 53.479 345
11 57.472 119.072 45.905 29.8
12 59.504 118.971 48.954 27.6
13 38.963 97.39 43.62 373
14 40.027 98.068 47.647 35.4
15 43.193 102.181 50.998 35
16 45.741 106.712 40.971 34.1
17 60.543 125.407 49.163 29.1
18 46.635 106.881 46.488 31.9
19 67.719 130.035 49.524 25.1
20 53.444 116.002 42.629 325
21 56.269 116.345 45.037 28
22 60.903 120.851 59.083 29.2
23 41.58 104.108 38.272 34.6
24 36.713 97.413 39.327 37.1
25 96.131 151.804 58.222 18.1
26 84.131 145.506 57.153 21.1
27 47.041 111.894 34.941 31.9
28 60.863 127.939 43331 26.7
29 59.85 125.302 42277 27.9
30 72.999 127.59 60.09 27.6
31 58.753 117.248 63.456 30.9
32 57.4 114.905 39.877 30.4
33 67.905 125.648 70.387 29
34 71.142 126.642 64.819 273
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No.
R G B SPAD-502

35 54.368 113.496 57.284 333
36 55.447 113.837 57.808 33.4
37 50.213 113.125 42.664 31.6
38 50.233 108.788 50.598 325
39 75.322 136.227 63.632 25.5
40 44.576 103.975 51.095 373
41 44.075 99.908 50.045 36.6
42 61.227 120.033 65.48 30.9
43 60.167 120.027 56.041 29.6
44 83.483 135.521 56.854 23.2
45 34.557 89.249 44.876 39
46 37.327 93.656 43.169 38.8
47 36.227 93.606 45272 36.1
48 41.799 100.915 44277 34.4
49 49.666 104.806 67.927 35.7
50 40.769 99.686 57.98 39
51 41.219 97.322 59.468 39
52 38.052 92.154 55.885 413
53 43.085 97.216 64.329 38.2
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Scatterplot of R_COLOR vs Chlorophyll
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Scatterplot of G_COLOR vs Chlorophyll
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Scatterplot of B_COLOR vs Chlorophyll
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A Andud 8 $ 16y
No.
R G B R G B
1 61 113 75 61.5 114.5 73.5
2 57 112 71 58.5 111.5 69.5
3 54 102 59 53.375 102.5 64.5
4 77 138 64 76 138.5 61
5 75 140 64 76.5 140.375 62.5
6 57 116 66 57.5 115.5 65.5
7 86 145 71 86.5 141.5 71.5
8 37 95 29 36.5 94.5 30.5
9 39 96 37 38.375 95.5 37.5
10 52 105 45 52.75 107.375 46.5
11 58 119 47 58.5 117.5 45.5
12 57 115 52 57.5 116.5 46.25
13 39 92 35 37.375 94.625 34.375
14 43 100 40 40.75 99.5 39.5
15 41 103 44 43.5 102.5 47.75
16 46 106 35 46.5 108.5 37
17 58 121 44 58.625 121.5 46.5
18 48 106 44 46.5 105.5 43.875
19 67 131 43 68.75 131.5 46.125
20 55 117 40 54.5 116.5 42.125
21 57 114 42 56.5 116.5 42.5
22 59 119 64 59.5 120.5 61.5
23 42 102 31 40.5 102.875 31.375
24 32 94 35 34.125 95.625 33.5
25 91 152 56 92.5 152.5 55.5
26 83 150 52 82.5 147.5 52.5
27 49 113 32 46.375 111.5 30.5
28 57 126 34 58.5 125.25 36.5
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A Andud 8 $ 16y
No.
R G B R G B

29 57 132 41 58.5 128.25 40.5
30 72 120 58 71.5 122.25 57.5
31 58 117 65 57.5 116 64.25
32 58 113 33 56.5 112.375 345
33 64 118 59 63.5 119.5 59.625
34 71 125 59 70.5 126.125 58.5
35 54 115 60 54.5 113.5 55.25
36 57 111 54 55.5 55.5 52.5
37 52 109 39 51.5 110.75 38.5
38 51 105 50 51.5 106.5 48.5
39 74 141 56 75.5 139.5 56.5
40 45 101 46 44.5 100.5 46.5
41 45 97 42 43.5 96.5 44.75
42 60 116 66 58.5 115.5 63.5
43 60 121 52 60.5 118.5 52.5
44 81 136 51 82.5 136.5 49.5
45 32 84 36 31.5 86.5 36.5
46 36 91 35 34.5 90.5 345
47 32 92 38 328 91.5 40.125
48 42 98 42 41.875 99.5 41.25
49 50 103 57 49.375 103.5 59.75
50 41 99 49 40.5 97.5 51.125
51 41 99 51 42.5 97.125 53.625
52 34 91 55 36 89.5 54.5
53 44 100 60 44.5 95.25 60.5
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Tuaumsi 3.19 uazduunad1aInAuRasd 8 19VTA1 Coefficient of Determination (R’)

1101 93.1% luaunsi 3.20

Chlorophyll =57.8 - 0.193 R - 0.181 G+ 0.100 B (3.19)
Chlorophyll =49.7 - 0.335 R - 0.0582 G + 0.139 B (3.20)
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Amasavedlutiuiimsuedalay [17] MuauIdeiTeq “An Algorithm for Estimation
Chlorophyll Content in Leaves Using a Video Camera” e lay Shigeto Kawashima {181 Makoto
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aunaodaludn Aeialar
No. Ananlsiadas

R G B (R-B)/(R+B)
1 60.171 114.197 83.229 -0.160795 40.700
2 49,984 103.908 70.446 -0.169908 40.200
3 59.996 118.822 60.366 -0.003074 34.700
4 55.868 113.439 66.647 -0.087981 38.500
5 55.662 114.832 67.472 -0.095912 36.600
6 80.878 138.647 74.986 0.0378022 31.500
7 66.925 126.874 75.586 -0.060774 35.200
8 67.165 123.383 86.716 -0.127053 36.700
9 82.114 141.339 86.807 -0.027782 29.700
10 67.763 134.679 65.186 0.0193834 30.500
11 62.475 118.992 71.871 -0.069939 37.500
12 63.666 119.901 74.180 -0.076274 36.400
13 69.539 127.306 77.532 -0.054348 36.300
14 74.783 146.335 57.920 0.1270732 26.000
15 65.159 122.854 74.305 -0.06558 35.800
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aunaodaludn Aesalal
No. Ananlsades
R G B (R-B)/(R+B)
16 115.663 165.621 88.229 0.1345516 22.500
17 87.369 148.905 77.431 0.0603034 26.700
18 70.626 134.457 73.540 -0.020213 31.800
19 75.030 141.711 67.929 0.0496716 28.900
20 79.686 145.935 67.405 0.0834925 25.800
21 119.894 167.592 73.401 0.2405287 19.800
22 122.676 166.705 82.160 0.1977973 21.300
23 106.400 161.069 80.248 0.140114 23.200
24 87.643 144.649 70.558 0.1079955 26.800
25 92.450 148.575 70.064 0.1377481 24.200
26 107.227 161.719 72.040 0.1962826 21.200
27 82.607 143.862 84.979 -0.014154 28.700
28 74.059 139.512 76.841 -0.018436 30.700
29 51.428 109.854 64.057 -0.109356 36.200
30 101.378 153.944 70.584 0.1790744 21.700
31 52.421 105.838 78.641 -0.200058 39.600
32 52.923 115.008 53.086 -0.001538 36.000
33 55.297 115.401 64.055 -0.07338 34.800
34 59.698 117.306 71.272 -0.088371 38.200
35 54.689 112.278 72.285 -0.13858 37.400
36 64.698 129.703 62.187 0.0197896 31.400
37 52.826 109.333 65.836 -0.109639 36.100
38 68.268 140.578 48.207 0.1722344 27.600
39 42.612 105.556 45.480 -0.032557 36.500
40 43,298 104.315 49.819 -0.07003 35.200
41 58.120 119.249 57.608 0.0044242 34.300
42 58.045 112.175 79.503 -0.156004 40.300
43 48.554 107.387 59.567 -0.101858 40.500
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AT INTIZHANUAReFudY wundnuilata Coefficient of Determination (R?)

89.7% LALAMUUAIFNNITA (3.21)
y=31.9-51.1x (3.21)
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M13199 4.1 manfSeuisuannasdves Iidnmlugiluuy BMP uag JPEG

Idzuuy BMP Tuld3nu JIPEG
No.
R G B R G B
1 60.171 114.197 83.229 60.171 114.197 83.229
2 49.984 103.908 70.446 49.984 103.908 70.446
3 59.996 118.822 60.366 59.996 118.822 60.366
4 55.868 113.439 66.647 55.868 113.439 66.647




a131eh 4.1 msnfSeuifienaunaedveslildnmlugiuun BMP uag JPEG (se)

Tagiuuy BMP

T30 JPEG

No.
R G B R G B

5 55.662 114.832 67.472 55.662 114.832 67.472
6 80.878 138.647 74.986 80.878 138.647 74.986
7 66.925 126.874 75.586 66.925 126.874 75.586
8 67.165 123.383 86.716 67.165 123.383 86.716
9 82.114 141.339 86.807 82.114 141.339 86.807
10 67.763 134.679 65.186 67.763 134.679 65.186
11 62.475 118.992 71.871 62.475 118.992 71.871
12 63.666 119.901 74.180 63.666 119.901 74.180
13 69.539 127.306 T2 69.539 127.306 77.532
14 74.783 146.335 57.920 74.783 146.335 57.920
15 65.159 122.854 74.305 65.159 122.854 74.305
16 115.663 165.621 88.229 115.663 165.621 88.229
17 87.369 148.905 77.431 87.369 148.905 77.431
18 70.626 134.457 73.540 70.626 134.457 73.540
19 75.030 141.711 67.929 75.030 141.711 67.929
20 79.686 145.935 67.405 79.686 145.935 67.405
21 119.894 167.592 73.401 119.894 167.592 73.401
22 122.676 166.705 82.160 122.676 166.705 82.160
23 106.400 161.069 80.248 106.400 161.069 80.248
24 87.643 144.649 70.558 87.643 144.649 70.558
25 92.450 148.575 70.064 92.450 148.575 70.064
26 107.227 161.719 72.040 107.227 161.719 72.040
27 82.607 143.862 84.979 82.607 143.862 84.979
28 74.059 139.512 76.841 74.059 139.512 76.841
29 51.428 109.854 64.057 51.428 109.854 64.057
30 101.378 153.944 70.584 101.378 153.944 70.584
31 52.421 105.838 78.641 52.421 105.838 78.641
32 52.923 115.008 53.086 52.923 115.008 53.086




a131eh 4.1 msnfSeuifienaunaedveslildnmlugiuun BMP uag JPEG (se)

Tagiuuy BMP T30 JIPEG
No.
R G B R G B

33 55.297 115.401 64.055 55.297 115.401 64.055
34 80.878 138.647 74.986 80.878 138.647 74.986
35 66.925 126.874 75.586 66.925 126.874 75.586
36 67.165 123.383 86.716 67.165 123.383 86.716
37 82.114 141339 86.807 82.114 141.339 86.807
38 67.763 134.679 65.186 67.763 134.679 65.186
39 62.475 118.992 71.871 62.475 118.992 71.871
40 63.666 119.901 74.180 63.666 119.901 74.180
41 69.539 127.306 77.532 69.539 127.306 77.532
42 74.783 146.335 57.920 74.783 146.335 57.920
43 65.159 122.854 74.305 65.159 122.854 74.305

A Y

Y J A A 7
NANITWHAAIUDYAVIIAURNAYAN ﬂil”lﬂﬂ"liﬂi%lllaNﬁﬂTWﬂJﬂQﬂTWiHi%UU]lWﬂ

] T { A =~ = 2’ a L AaA o Y 3
BMP g JPEG %mu’nmmﬁﬂmmq ’(?fLGUEI’J HagauINy ﬁmﬁmmﬂu muu'ﬁqmmmﬁqﬂ

o

k4 H
I8 hszuulidaisaewuuiivszaniamlumsiwnldlunsdssmanaiminiioutu §3se

< 1 o 4 ' { o
manudeyaludigery 6 - 8 dlani Tasuaasnmasludnniiwlszurananin lud

[

] ] Y
nlandannmstszvrananmnazauadedludng aeas i

~ 1 A aAy Y
MINN 4.2 ﬂTLﬂaﬂﬁ%ulﬂi]TﬂﬂTiﬂﬁgll'JaNaﬂTW



mMwnoullssulana

Mwraslszuiana

1 A adyy
ﬂ’llﬂaﬂﬁﬂhlﬂi]']ﬂﬂ'ﬁﬂigﬂjﬁwa

R G B

49.984 103.908 70.446

59.996 118.822 60.366

55.868 113.439 66.647

55.662 114.832 67.472

80.878 138.647 74.986

66.925 126.874 75.586

67.165 123.383 86.716




Aunasan lanmslszuiana

No. mMwnoullssulana Mnvaslseuiana
R G B
9 82.114 | 141339 | 86.807
10 67.763 | 134.679 | 65.186
11 62.475 118.992 71.871
12 63.666 | 119.901 | 74.180
13 69.539 | 127.306 | 77.532
14 74783 | 146.335 | 57.920

15

65.159 122.854 74.305




mMwnoullssulana

16

17

18

19

20

21

22

MnHaalseuana

]
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Aunaedn Idnnmsiszuana
R G B
115.663 165.621 88.229
87.369 148.905 77.431
70.626 | 134.457 | 73.540
75.030 | 141.711 | 67.929
79.686 145.935 67.405
119.894 | 167.592 | 73.401
122.676 166.705 82.160




mMwnoullssulana

23

24

25

26

27

28

29

Mnvaslseuiana

1 A adyy
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R G B

106.400 161.069 | 80.248

87.643 144.649 | 70.558

92.450 148.575 | 70.064

107.227 161.719 | 72.040

82.607 143.862 | 84.979

74.059 139.512 | 76.841

51.428 109.854 | 64.057




mMwnoullssulana

30

31

32

33

34

35

36

MnHaalseuana

]
S A

Aunaedn Idnnmsiszuana
R G B
101.378 153.944 70.584
52.421 105.838 78.641
52.923 115.008 53.086
55.297 115.401 64.055
59.698 117.306 71.272
54.689 112.278 72.285
64.698 129.703 62.187
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Aunasan ldanmsdszuiana

mMwnoullssulana MnHaalseuana
R G B

52.826 109.333 65.836

68.268 140.578 48.207

42.612 105.556 45.480

43.298 104.315 49.819

58.120 119.249 57.608

58.045 112.175 79.503

48.554 107.387 59.567
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Chlorophyll = 51.3 - 0.269 R (4.1)
Chlorophyll = 72.2 - 0.308 G (4.2)
Chlorophyll = 38.9 - 0.0952 B (4.3)
A k%
11D = AUNAYALAY
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AunAed a maaslinadnauauldanaa
No. aaolsdlad R G B
R G B _ R G B
I Error Error Error
1 | 70378 | 127.57 | 81.521 34.4 32.368 | 5.906 | 32.908 | 4.335 | 31.139 | 9.479

2 | 72.031 | 132.1 | 76.907 34.7 31.923 | 8.000 | 31.513 | 9.183 | 31.578 | 8.995

3 | 79.070 | 142.82 | 75.584 322 30.030 | 6.739 | 28.211 | 12.386 | 31.704 | 1.539
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Aunaod A anae IsTladnmuan ldnnara
No. naolsilad R G B
R G B Q R G B

IN Error Error Error
4 87.283 | 150.33 | 81.133 299 27.820 | 6.954 | 25.898 | 13.383 | 31.176 | 4.267
5 74.475 | 136.37 | 90.532 334 31.266 | 6.389 | 30.198 | 9.586 | 30.281 | 9.337
6 78.177 | 139.73 | 89.118 32.9 30.270 | 7.993 | 29.163 | 11.358 | 30.415 | 7.550
7 77.643 | 134.13 | 89.33 31.9 30.413 | 4.658 | 30.887 | 3.1725 | 30.395 | 4.715
8 63.665 | 111.86 | 100.353 43.1 34,173 | 20.710 | 37.747 | 12.419 | 29.346 | 31.911
9 66.492 | 113.18 | 102.125 44.6 33.413 | 25.081 | 37.340 | 16.276 | 29.177 | 34.579
10 | 70.288 | 117.84 | 104.468 43.8 32.392 | 26.044 | 35.905 | 18.024 | 28.954 | 33.893
11 70.613 | 127.81 | 92.116 35.7 32.304 | 9.510 | 32.834 | 8.0265 | 30.130 | 15.600
12 | 67.850 | 122.83 | 81.418 353 33.048 | 6.378 | 34.368 | 2.639 | 31.148 | 11.759
13 | 69.388 | 123.99 | 74.002 34.9 32.634 | 6.491 | 34.011 | 2.547 | 31.855 | 8.724
14 | 71.846 | 133.87 | 80.111 34 31.973 | 5961 | 30.968 | 8917 | 31.273 | 8.019
15 | 76.472 | 137.21 | 79.653 32.1 30.728 | 4.271 | 29939 | 6.731 | 31.316 | 2.439
16 | 81.234 | 145.59 | 87.718 31.7 29448 | 7.104 | 27.358 | 13.696 | 30.549 | 3.630
17 | 121.053 | 165.81 | 93.329 19.2 18.736 | 2.413 | 21.130 | 10.054 | 30.015 | 56.328
18 | 100.585 | 156.53 | 91.722 25 24242 | 3.030 | 23.988 | 4.0449 | 30.168 | 20.672
19 | 61.208 108.8 | 102.516 44.5 34.834 | 21.719 | 38.689 | 13.057 | 29.140 | 34.515
20 | 64.184 | 114.04 | 100.945 394 34.034 | 13.618 | 37.075 | 5.899 | 29.289 | 25.659
21 | 64.750 | 112.82 | 102.411 41.9 33.882 | 19.135 | 37.451 | 10.617 | 29.150 | 30.428
22 | 64.311 | 120.26 | 98.683 41.6 34.000 | 18.268 | 35.159 | 15.480 | 29.505 | 29.073
23 67.122 | 122.22 | 97916 41.3 33.244 | 19.505 | 34.556 | 16.328 | 29.578 | 28.381
24 | 72.853 | 12798 | 96.982 36.6 31.702 | 13.381 | 32.782 | 10.431 | 29.667 | 18.941
25 71.06 132.12 | 94.877 36.5 32.184 | 11.822 | 31.507 | 13.679 | 29.867 | 18.170
26 | 69.401 | 120.89 | 101.474 393 32.630 | 16.969 | 34.965 | 11.028 | 29.239 | 25.598
27 | 71.415 | 126.05 | 97.087 38.6 32.089 | 16.866 | 33.376 | 13.532 | 29.657 | 23.167
28 | 78.148 | 128.99 | 109.870 39 30.278 | 22.363 | 32.471 | 16.740 | 28.440 | 27.076
29 82.73 143.37 | 103.522 35.6 29.045 | 18.411 | 28.042 | 21.230 | 29.044 | 18.413
30 | 79.326 | 137.09 | 108.348 38.3 29961 | 21.772 | 29.976 | 21.732 | 28.585 | 25.364




d' 1 a (d‘ Y 1 a 4 1
TN 4.3 ?ﬂﬂa?JTiWﬁaﬂWﬂ1ﬂiﬂﬂﬂ!La$ﬂ1ﬂ’NNNﬂ‘WﬁWﬂiﬂﬂﬂ'ﬁ‘WEﬂﬂim (919)

Aunaod A anae TsTladnmuialdnnaa
No. naolsilad R G B
R G B Q R G B

IN Error Error Error
31 | 73.791 | 128.39 | 90.042 379 31.450 | 17.018 | 32.655 | 13.836 | 30.327 | 19.979
32 | 80.160 | 140.32 | 90.527 31.7 29.736 | 6.192 | 28981 | 8.575 | 30.281 | 4.473
33 | 78.922 | 136.96 | 103.770 36.1 30.069 | 16.704 | 30.016 | 16.852 | 29.021 | 19.609
34 | 84.345 | 142.55 | 100.652 34 28.611 | 15.849 | 28.294 | 16.780 | 29.317 | 13.770
35 | 72.963 | 125.01 | 100.425 41.5 31.672 | 23.680 | 33.696 | 18.802 | 29.339 | 29.302
36 | 86.097 | 143.02 | 99.686 31.8 28.139 | 11.510 | 28.149 | 11.478 | 29.409 | 7.516
37 | 79.233 | 139.49 | 97.635 343 29986 | 12.576 | 29.237 | 14.760 | 29.605 | 13.687
38 | 75.573 | 133.01 | 97.135 36.8 30.970 | 15.840 | 31.232 | 15.127 | 29.652 | 19.422
39 | 82.395 | 140.47 | 102.386 33 29.135 | 11.709 | 28.935 | 12.317 | 29.152 | 11.658
40 | 67.714 | 124.31 | 86.310 36.4 33.084 | 9.1076 | 33.912 | 6.8336 | 30.683 | 15.705
41 | 72.700 | 126.77 | 90.830 36.7 31.743 | 13.505 | 33.154 | 9.659 | 30.252 | 17.566
42 | 72.751 | 127.72 | 96.653 35.8 31.729 | 11.369 | 32.862 | 8.206 | 29.698 | 17.042
43 | 71.680 | 126.23 | 103.874 40.7 32.017 | 21.331 | 33.321 | 18.129 | 29.011 | 28.719
44 | 75.535 | 128.12 | 107.494 42 30.980 | 26.235 | 32.739 | 22.049 | 28.666 | 31.746
45 | 88.405 | 145.99 | 93.837 28 27518 | 1.7183 | 27.235 | 2.731 | 29.966 | 7.0231
46 | 75.262 | 130.43 | 94.584 34.6 31.054 | 10.247 | 32.027 | 7.434 | 29.895 | 13.596
47 | 81.234 | 140.09 | 100.095 33.5 29.447 | 12.095 | 29.052 | 13.276 | 29.370 | 12.325
48 | 84.650 | 144.4 | 96.412 31.8 28.528 | 10.286 | 27.724 | 12.815 | 29.721 | 6.535
49 | 77.139 | 132.69 | 98.302 35.6 30.549 | 14.186 | 31.331 | 11.990 | 29.541 | 17.018
50 | 84.096 | 143.42 | 99.732 31.9 28.678 | 10.099 | 28.026 | 12.142 | 29.405 | 7.819
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NNl quga | diga | 1pae
1 GIN Chlorophyll =51.3 - 0.269 R_COLOR | 26.235% | 1.718% | 12.974%
2 | #@Ae1 | Chlorophyll = 72.2 - 0.308 G COLOR | 22.049% | 2.547% | 11.806%
3 | #1513 | Chlorophyll = 38.9 - 0.0952 B_COLOR | 56.328% | 1.539% | 17.855%
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Chlorophyll =76.5 + 0.0664 R - 0.377 G (4.4)
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MININTA 21.509% AIANVHANAIAMIEA 1.538%  uazlmanuAanalamasn 11371 %
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Aunaod Anaolsad Anaslsiad wosidud
e R G 939 WenTal ANURANAA
1 70.378 127.57 344 33.079 3.839
2 72.031 132.1 34.7 31.481 9.276
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Aunaod Anaoliad Anaslsilad wosidud
e R G 39 Wenyal ANURANAA
3 79.071 142.820 32.2 27.907 13.332
4 87.284 150.330 299 25.621 14.310
5 74.476 136.370 334 30.034 10.079
6 78.178 139.730 32.9 29.013 11.815
7 77.643 134.130 31.9 31.089 2.544
8 63.666 111.860 43.1 38.556 10.542
9 66.492 113.180 44.6 38.246 14.246
10 70.289 117.840 43.8 36.741 16.115
11 70.614 127.810 35~/ 33.004 7.551
12 67.850 122.830 353 34.698 1.704
13 69.389 123.990 34.9 34.363 1.538
14 71.847 133.870 34 30.802 9.407
15 76.473 137.210 32.1 29.850 7.011
16 81.234 145.590 31.7 27.007 14.806
17 121.054 165.810 19.2 22.028 14.727
18 100.586 156.530 25 24.167 3.332
19 61.209 108.800 44.5 39.547 11.131
20 64.184 114.040 394 37.769 4.140
21 64.751 112.820 41.9 38.266 8.672
22 64.311 120.260 41.6 35.432 14.826
23 67.122 122.220 41.3 34.880 15.545
24 72.854 127.980 36.6 33.089 9.593
25 71.060 132.120 36.5 31.409 13.948
26 69.402 120.890 393 35.533 9.586
27 71.415 126.050 38.6 33.721 12.640
28 78.148 128.990 39 33.060 15.231
29 82.730 143.370 35.6 27.943 21.509
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Aunaod Anaslsad Anaslsad wosidud
e R G 934 WeNIal ANUAANAIA
30 79.327 137.090 38.3 30.084 21.451
31 73.792 128.390 37.9 32.997 12.937
32 80.160 140.320 31.7 28.922 8.763
33 78.923 136.960 36.1 30.107 16.602
34 84.346 142.550 34 28.359 16.591
35 72.964 125.010 41.5 34.216 17.552
36 86.098 143.020 31.8 28.298 11.012
37 79.233 139.490 34.3 29.173 14.947
38 75.573 133.010 36.8 31.373 14.747
39 82.395 140.470 33 29.014 12.079
40 67.715 124.310 36.4 34.131 6.232
41 72.701 126.770 36.7 33.535 8.624
42 72.752 127.720 35.8 33.180 7.318
43 71.680 126.230 40.7 33.671 17.271
44 75.535 128.120 42 33.214 20.918
45 88.406 145.990 28 27.332 2.386
46 75.262 130.430 34.6 32.325 6.574
47 81.235 140.090 33.5 29.080 13.194
48 84.651 144.400 31.8 27.682 12.950
49 77.139 132.690 35.6 31.598 11.242
50 84.096 143.420 31.9 28.015 12.180
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Chlorophyll =39.3 - 0.326 R + 0.229 B 4.5)



~ P o w @ 1 9 @ A =y 4
NNAUNTN 4.5 Wivthdvuasnanu lsdluauulumsnernsaiainas Isnaan
LY 1 1 9 o 1 Aax d' o s a
arednamataludnduu 50 1o wallsingandsmsninaueiiannuianaiagagalunis
J 1 a (; 1 a y 4
WeINTB14.173% MANUHANAIAAIGA 0.040% LAz iMANUHANDIAM AN 4.377% 510021909

110135199 4.6

v
A o

{ 1 = 4 1 a 4 J ! a
A1519%N 4.6 m%t‘ﬂaﬂaauazmmmmwm@mﬂmiwmmmﬁ”mmmﬁﬂﬁumuazﬁumu

Aunaed Mnaolsilad | mnaaelsiad wWosidud
e R B 939 Wenyal ANURANAA
1 70.378 81.521 34.4 35.025 1.817
2 72.031 76.907 34.7 33.430 3.661
3 79.070 75.584 32.2 30.832 4.249
4 87.283 81.133 29.9 29.425 1.588
5 74.475 90.532 33.4 35.753 7.044
6 78.177 89.118 32.9 34.222 4.018
7 77.643 89.33 31.9 34.445 7.977
8 63.665 100.353 43.1 41.526 3.652
9 66.492 102.125 44.6 41.010 8.049
10 70.288 104.468 43.8 40.309 7.970
11 70.613 92.116 35.7 37.375 4.691
12 67.850 81.418 353 35.826 1.489
13 69.388 74.002 34.9 33.626 3.651
14 71.846 80.111 34 34.223 0.657
15 76.472 79.653 32.1 32.611 1.591
16 81.234 87.718 31.7 32.905 3.802
17 121.053 93.329 19.2 21.209 10.463
18 100.585 91.722 25 27.513 10.054
19 61.208 102.516 445 42.822 3.770
20 64.184 100.945 39.4 41.492 5311
21 64.750 102.411 41.9 41.644 0.612
22 64.311 98.683 41.6 40.933 1.603
23 67.122 97.916 41.3 39.841 3.532
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Aunaod mnaslsflad | enaslsilad wosidud
e R B 39 WenTal ANURANAA
24 72.853 96.982 36.6 37.759 3.166
25 71.06 94 877 36.5 37.861 3.730
26 69.401 101.474 393 39913 1.559
27 71.415 97.087 38.6 38.252 0.902
28 78.148 109.870 39 38.984 0.041
29 82.73 103.522 35.6 36.037 1.226
30 79.326 108.348 38.3 38.251 0.127
31 73.791 90.042 379 35.864 5.373
32 80.160 90.527 31.7 33.898 6.935
33 78.922 103.770 36.1 37.335 3.420
34 84.345 100.652 34 34.853 2.508
35 72.963 100.425 41.5 38.511 7.202
36 86.097 99.686 31.8 34.060 7.108
37 79.233 97.635 343 35.829 4.457
38 75.573 97.135 36.8 36.907 0.291
39 82.395 102.386 33 35.886 8.745
40 67.714 86.310 36.4 36.990 1.622
41 72.700 90.830 36.7 36.400 0.818
42 72.751 96.653 35.8 37.717 5.353
43 71.680 103.874 40.7 39.719 2.409
44 75.535 107.494 42 39.292 6.448
45 88.405 93.837 28 31.969 14.173
46 75.262 94.584 34.6 36.424 5.273
47 81.234 100.095 335 35.739 6.685
48 84.650 96.412 31.8 33.782 6.233
49 77.139 98.302 35.6 36.664 2.989
50 84.096 99.732 31.9 34.723 8.851
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Chlorophyll = 66.1 - 0.336 G + 0.139 B (4.6)
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lumanensal 21.669% AIANUAANAIAAIEA 0.056% LazlAINNUAANAIANAIN 4.363%
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Aunaod mnaolsilad | anaelsilad o idud
e B G 939 NeNsol ANUAANAINA
1 81.521 127.57 34.4 34.568 0.488
2 76.9075 132.1 34.7 32.405 6.615
3 75.584 142.82 32.2 28.619 11.122
4 81.133 150.33 29.9 26.867 10.145
5 90.532 136.37 33.4 32.864 1.606
6 89.118 139.73 32.9 31.538 4.139
7 89.33 134.13 31.9 33.449 4.856
8 100.353 111.86 43.1 42.464 1.475
9 102.125 113.18 44.6 42267 5.231
10 104.468 117.84 438 41.027 6.331
1 92.116 127.81 35.7 35.960 0.728
12 81.418 122.83 35.3 36.146 2.398
13 74.002 123.99 34.9 34.726 0.500
14 80.111 133.87 34 32.255 5.132
15 79.653 137.21 32.1 31.069 3.211
16 87.718 145.59 31.7 29.375 7.335
17 93.329 165.81 19.2 23.361 21.670
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Aunaod Ananlsilad | anaslsvad wosidud
e B G 939 Wenyal ANURANAA
18 91.722 156.53 25 26.255 5.021
19 102.513 108.8 445 43.793 1.589
20 100.945 114.04 394 41.814 6.127
21 102.411 112.82 41.9 42.428 1.259
22 98.683 120.26 41.6 39.410 5.265
23 97.916 122.22 41.3 38.645 6.430
24 96.982 127.98 36.6 36.579 0.056
25 94.877 132.12 36.5 34.896 4.395
26 101.474 120.89 39.3 39.586 0.727
27 97.087 126.05 38.6 37.242 3.517
28 109.870 128.99 39 38.031 2.484
29 103.522 143.37 35.6 32.317 9.221
30 108.348 137.09 38.3 35.098 8.360
31 90.042 128.39 37.9 35.477 6.393
32 90.527 140.32 31.7 31.536 0.518
33 103.770 136.96 36.1 34.506 4417
34 100.652 142.55 34 32.194 5.312
35 100.425 125.01 41.5 38.056 8.299
36 99.686 143.02 31.8 31.902 0.320
37 97.635 139.49 343 32.803 4.365
38 97.135 133.01 36.8 34910 5.135
39 102.386 140.47 33 33.134 0.406
40 86.310 124.31 36.4 36.329 0.195
41 90.830 126.77 36.7 36.131 1.551
42 96.653 127.72 35.8 36.621 2.293
43 103.874 126.23 40.7 38.125 6.326
44 107.494 128.12 42 37.993 9.539
45 93.837 145.99 28 30.091 7.467
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Aunaod Ananlsilad | anaelsvlad wosidud
e B G 39 Wengal ANURANAA
46 94.584 130.43 34.6 35.423 2.378
47 100.095 140.09 335 32.943 1.663
48 96.412 144.4 31.8 30.983 2.570
49 98.302 132.69 35.6 35.180 1.179
50 99.732 143.42 31.9 31.774 0.396
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Chlorophyll =59.3 - 0.0871 R - 0.251 G + 0.166 B 4.7
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NAauMIn 4.7 werhaumsaanannlgiudwnulumsnensainnas Isilad

nnAred e ludnduau 50 1u wadlsingiismsminausiisnnuranaiaggalu
o 1 a o‘ [ a 4 H

MINGINTD 17.867% AIANNHANIAAIGA 0.016%  LATUAINNVAANAIAIRALN  3.827%
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Aunaoa Mnaslsas | anaelsiad | nlesidud
e R G B 954 NN ANURANAIA
1 70378 | 127.570 | 81.521 34.4 34.682 0.821
2 72.031 | 132.100 | 76.908 34.7 32.636 5.949
3 79.071 | 142.820 | 75.584 32.2 29.112 9.590
4 87.284 | 150.330 | 81.134 29.9 27.433 8.251
5 74.476 136.370 90.532 334 33.613 0.637
6 78.178 139.730 89.118 32.9 32.212 2.091
7 77.643 134.130 89.330 31.9 33.699 5.641
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Aunaod maaelsfas | Anaelsdad | nlosidud

o R G B 934 WenTal ANUHANAIA
8 63.666 111.860 | 100.354 431 42.337 1.771
9 66.492 113.180 | 102.125 44.6 42.053 5.710
10 70.289 117.840 | 104.468 438 40.942 6.526
11 70.614 127.810 | 92.117 35.7 36.361 1.850
12 67.850 122.830 81.419 353 36.075 2.197
13 69.389 123.990 74.002 34.9 34.419 1.378
14 71.847 133.870 80.111 34 32.739 3.708
15 76.473 137.210 79.654 32.1 31.422 2.112
16 81.234 145.590 87.719 31.7 30.243 4.597
17 121.054 | 165.810 | 93.329 19.2 22.631 17.868
18 100.586 | 156.530 | 91.722 25 26.476 5.903
19 61.209 108.800 | 102.516 44.5 43.678 1.848
20 64.184 114.040 | 100.946 394 41.842 6.199
21 64.751 112.820 | 102.412 419 42.343 1.057
22 64.311 120.260 98.684 41.6 39.895 4.099
23 67.122 122.220 97.917 413 39.031 5.495
24 72.854 127.980 96.983 36.6 36.931 0.903
25 71.060 132.120 | 94.878 36.5 35.698 2.197
26 69.402 120.890 | 101.474 393 39.756 1.161
27 71.415 126.050 97.088 38.6 37.558 2.700
28 78.148 128.990 | 109.871 39 38.355 1.653
29 82.730 143.370 | 103.522 35.6 33.293 6.480
30 79.327 137.090 | 108.348 38.3 35.967 6.092
31 73.792 128.390 90.043 379 35.594 6.084
32 80.160 140.320 | 90.527 31.7 32.125 1.341
33 78.923 136.960 | 103.771 36.1 35.275 2.286
34 84.346 142.550 | 100.652 34 32.882 3.289
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Aunaod mnaolsilad | snaelsiad | wesidud
o R G B 39 Wengal ANURANAIA
35 72.964 | 125.010 | 100.426 41.5 38.238 7.860
36 86.098 | 143.020 | 99.687 31.8 32.451 2.047
37 79.233 139.490 97.636 343 33.594 2.057
38 75.573 133.010 97.136 36.8 35.457 3.651
39 82.395 | 140.470 | 102.387 33 33.862 2.611
40 67.715 | 124310 | 86.311 36.4 36.528 0.351
41 72.701 | 126.770 | 90.830 36.7 36.226 1.291
42 72.752 | 127.720 | 96.653 35.8 36.950 3212
43 71.680 | 126.230 | 103.874 40.7 38.616 5.120
44 75.535 128.120 | 107.495 42 38.407 8.555
45 88.406 145.990 93.838 28 30.533 9.048
46 75262 | 130.430 | 94.585 34.6 35.708 3.202
47 81.235 | 140.090 | 100.096 335 33.678 0.531
48 84.651 | 144.400 | 96.412 31.8 31.687 0.356
49 77.139 | 132.690 | 98.303 35.6 35.594 0.016
50 84.096 | 143.420 | 99.733 31.9 32.532 1.983

Aada d

d
4.2.3 MINNNIAAIIBAUNTIZHANNADRHITUTUNHOINMWEEUDUIAN]TD
= d

9
o 1 a 4 1
Glu‘l’i’)"fl}’é)ﬁ%3ﬂ€11’3i\\1ﬂﬁ%1ﬂﬂﬁﬂﬂﬁﬂd fﬂiWEﬂﬂimﬂWﬂﬁ@TiV\Iﬁﬁiﬂﬂﬂ1Wﬂ1€ﬂﬂ%}13!LUU

Y
@y Taenenmsnaassoentily 4 nuy aeae 'l

g a 4 1 ~ = a A
n) MINeINIaIAIAa IsNaannaAmasauadLaz dve)

v Y dy 1 = g a o 1 9
1192991192 AANDINANNITNARDINITNEINTAIAINAD 15 Nadannnaeluv

<3 9 ana 4 Aa 9 9 1 A o a2 A <
puwanluarenssuIsunIziaNuaaneuFuduny Taslsauadeduas uasdived 1y
LY o 1 d! =Y 9 v 9 = d' [ d‘
A5 MU19A1 FIILUaNHAUZAAIUNTNAADI IUKHIUD 42.2. () uANEIUNUANAINATIN

] ~Aq Y A o 1 9 3 dy A 1 [P= 1 dy o
mmmei g lumsnaasssziianyuzmaniemnludruauinuivesgote (lulidaununds)
J 9 o [ 1 [ ] 09/’ Qy Y o 4
Tunisnaaesii laiinisnaaesnungquaiegisisdu 32 Tulagldamuulumsneinsal
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Chlorophyll =71.0 +0.0147 R - 0.351 G

(4.8)

~ A o o [ 1 9 o J 1 = J
INTUNITN 4.8 !JJ'f]u'19']'JLL‘]J'U@Qﬂﬁ’I'HJ’IGl"]ﬂﬂuG]'JLLUU Gl,uﬂ'lf!'WEJ'lﬂimﬂ'lﬂa@IiV\lﬁﬁ

% ] J Y o 1 Aa { o 1 a
1nA98190 1M a8 luU1I9 1 32 1y Na1Jimgmﬁmiﬁunﬁuaﬁmmmmwamqqq@

4 U a o ! a { {
Gluﬂ1i‘1/\|81ﬂ‘im 10.678% ANNURANAIAATA 0.004% uagﬁmmmwﬂwammﬁﬂﬁ 3.130%

a =
519021089 11UA15199 4.9

A 1 a s J a 4 1 A =~ S A
AT NN 4.9 ﬂ?ﬂaﬂiiwaml’d%ﬂWﬂﬂNNﬂWﬁWﬂmﬂﬂﬁWEﬂﬂiﬂ!mﬂﬂnﬂﬁﬂﬂ’uﬂﬁlmzﬁﬁlﬂ’)

fremmaneuuuiyly
Aunaoa mnaelsflas | Anaslsad |  wesigud
e R G B 39 NNl ANURANAIA
1 36.592 96.095 41.7 35.7 37.809 5.906
2 50.087 107.685 53.479 34.5 33.939 1.627
3 57472 | 119.072 | 45.905 29.8 30.051 0.841
4 | 59504 | 118.971 48.954 27.6 30.116 9.116
5 38.963 97.39 43.62 373 37.389 0.238
6 | 40.027 | 98.068 47.647 35.4 37.167 4.990
7 | 43.193 | 102.181 50.998 35 35.769 2.198
8 45.741 106.712 40.971 34.1 34.216 0.342
9 60.543 125.407 49.163 29.1 27.872 4.220
10 | 46.635 | 106.881 46.488 31.9 34.170 7.117
11 | 67.719 | 130.035 | 49.524 25.1 26.353 4.993
12 | 53444 | 116002 | 42.629 325 31.069 4.403
13 | 56269 | 116345 | 45.037 23 30.990 10.679
14 | 60.903 | 120.851 59.083 29.2 29.477 0.947
15 | 41580 | 104.108 | 38.272 34.6 35.069 1.356
16 36.713 97.413 39.327 37.1 37.348 0.668
17 | 96.131 | 151.804 | 58.222 18.1 19.130 5.690
18 | 84.131 | 145506 | 57.153 21.1 21.164 0.304
19 | 47.041 | 111.894 | 34.941 31.9 32.417 1.620
20 | 60.863 | 127.939 | 43.331 26.7 26.988 1.079




A J = < J a 4 1 A A S A
f13194N 4.9 ﬂTﬂa'ﬂIi‘V‘laﬁLLaZﬂ’lﬂ'ﬂ’mN@]Wﬁ'lﬂi]'lﬂﬂ'li‘wEl'lﬂﬁﬂ!ft]'lﬂﬂ'llﬂﬁﬂﬁlmxﬂlazﬁﬁlﬂﬂ

Y 1 < [
arennareuuudyly (fe)

Aunaod fnaolsflas | Anaslswad |  wesisud
e R G B 39 Wengal ANURANAIA
21 | 59.850 | 125302 | 42277 27.9 27.899 0.004
22 | 72999 | 127.590 | 60.090 27.6 27.289 1.127
23 58.753 117.248 63.456 30.9 30.710 0.616
24 56.259 113.957 37.856 30.4 31.828 4.698
25 | 65.106 | 123.159 | 64.247 29 28.728 0.937
26 | 69.147 | 124.793 60.924 273 28.214 3.348
27 | 53238 | 112.163 54.103 333 32.413 2.663
28 | 54.887 | 113.104 | 54.600 33.4 32.107 3.870
29 | 49.793 | 112.565 | 40.416 31.6 32.222 1.968
30 49.970 108.340 48.294 32.5 33.707 3.714
31 73.550 135.047 58.800 25.5 24.680 3.217
32 | 44444 | 103.913 49.018 373 35.180 5.684

1 a J 1 A A = 3’ a
) miwmﬂimmﬂaaiiwaamﬂmmaﬂmmmasﬁumu

v 9 dy 1 = g a 4 [
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1< ada J Aa 1 4 oy a
Tudhmuudanly drenssudtansizianuoaneasuduny Tagldnundsduawaz diuiu

i< @ J 1 dy Y o 9] 1w 1 oa/’ Qy Y o
Lﬂuﬂ']!!ﬁl]3W81ﬂ5ﬂ!ﬂ11uﬂ15°ﬂﬂaﬂ\1ullﬂV”ﬂWiVlﬂﬁ@ﬂﬂﬂﬂqu@?@ﬂWQ‘ﬂﬂﬁu 32 Glfll Tﬂt’fl%mlmu

tE {
lumswernsalinaaunisn 4.9

NTAUNITN 4.9

Chlorophyll = 43.6 - (0.384*R) + (0.179*B)

4.9

A o [ 1 Y @ d a 4
Wworhaunmsasnanu lstduanuulumsneinsaiainas 1snaa

nindredmnaeludasau 32 1y walsinginismsminauelimanuianaiagaga

Tumswensal 7.336 % maNuAaNEIAdIgA 0.175 % waglianuAanaamasi 3.267 %

a A
519021089 114A15199 4.10




{ 1 a 14 1 a 4 1 § 091 a
A1319N 4.10 A1AAD 15 NadLazAMANNAANAIAIINNTNINITAINAURASTLAULAS T U

aremmanenuuinly
Aunaod Mnaolsflad | Anaslsiad |  wesisud
o R G B 39 Wengal ANURANAIA
1 36.592 96.095 41.700 35.7 37.013 3.678
2 50.087 | 107.685 53.479 34.5 33.939 1.625
3 57.472 119.072 45.905 29.8 29.748 0.175
4 59.504 118.971 48.954 27.6 29.513 6.932
5 38.963 97.390 43.620 373 36.446 2.289
6 | 40.027 98.068 47.647 35.4 36.758 3.837
7 | 43.193 | 102.181 50.998 35 36.143 3.264
8 | 45741 | 106.712 | 40.971 34.1 33.369 2.143
9 60.543 | 125.407 | 49.163 29.1 29.152 0.178
10 46.635 106.881 46.488 31.9 34.014 6.625
11 67.719 130.035 49.524 25.1 26.461 5.421
12 | 53444 | 116.002 | 42.629 325 30.708 5514
13 | 56269 | 116345 | 45.037 28 30.054 7.337
14 | 60903 | 120.851 59.083 29.2 30.789 5.442
15 | 41.580 | 104.108 38.272 34.6 34.484 0.335
16 | 36.713 97.413 39.327 BT 36.542 1.505
17 | 96.131 | 151.804 | 58222 18.1 17.107 5.484
18 84.131 145.506 57.153 21.1 21.524 2.010
19 | 47.041 111.894 | 34.941 31.9 31.791 0.343
20 | 60.863 | 127.939 | 43.331 26.7 27.985 4.812
21 | 59.850 | 125302 | 42277 27.9 28.185 1.022
22 | 72999 | 127.590 | 60.090 27.6 26.324 4.621
23 | 58.753 | 117.248 63.456 30.9 32.397 4.846
24 | 56259 | 113.957 | 37.856 30.4 28.773 5.353
25 65.106 123.159 64.247 29 30.099 3.791
26 69.147 124.793 60.924 27.3 27.953 2.392
27 | 53238 | 112.163 54.103 333 32.841 1.378




{ 1 a 14 1 a 4 1 § 091 a
A1319N 4.10 A1AAD 15 NadLazAMANNAANAIAIINNTNINITAINAURASTLAULAS T U

9 1 < 1
arenmaguuuayly (fo)

Aunaod anaolsilad | Anaslsflad |  wesidud
o R G B 39 Wenyal ANURANAA
28 | 54.887 | 113.104 54.600 33.4 32.297 3.303
29 | 49.793 | 112.565 40.416 31.6 31.714 0.361
30 49.970 108.340 48.294 32.5 33.056 1.711
31 73.550 135.047 58.800 25.5 25.882 1.498
32 | 44444 | 103.913 49.018 373 35.307 5.342

d 1 a J 1 A A A = g’ 2
f) miwenﬂimﬂmaaTﬁ/\la’m]mmmaaﬁmmuazﬁumu

Tusi7
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= 1

VYBUITNATID

d 1 = 4 J
IHAVINNITNAADY NITNEINTAAINAD LSHAaINAIND 1Y

3 ada J Aa 1 { :’ a
ludhunuduly Arenssuatimngianuaaneasuduny laslsaundeddeazdintu

<3| @ J 1 dy Y o Y 1 v [ 3 Qy Y o
L“IJHWJ!L‘]J'J'Wfﬂﬂ‘iﬂ!?ﬂﬁluﬂ15ﬂﬂﬁﬂﬁu1ﬂﬂ1ﬂ1ﬁﬂﬂaﬂ\‘lﬂﬂﬂqu@]’)ﬂﬂ%ﬂ’]\iﬁu 32 Gl‘iJ Iﬂ‘(’lﬁlﬁlfﬂ’lll‘l]ﬂ

L&Y {
TumswernsalaaaunIsn 4.10

Chlorophyll = 68.8 - (0.362 G) + (0.0799 B)

(4.10)

A A ) [ 1 Y % AR af 4
NTUNITN 4.10 waraumsasnanun lniuasuulumsnensalinmnas Isiaa

nndredrmnateludasiau 32 1y walsingiismsiinaueiimanuianaiagaga

TumsneInsal 8.148 % AmANWAANAIAAIEA 0.566 % UazliAANuAANAIAmAsT 3.114 %

a <
HAANS18a08R 1UATT 19N 4.11

~ 1 a 4 1 a 4 1 A aa S g’ a
MINN 4.11 Anae I5HaalazAINNUAANEIAIINNIS NN ANALRAST VAL 11U

aremmangnuuiuly
Aunaua maaelsflad | anaelsilad | nlesidud
e R G B 39 Wensal ANUHANAA
1 36.592 96.095 41.700 35.7 37.345 4.609
2 50.087 107.685 53.479 34.5 34.091 1.186
3 57.472 119.072 45.905 29.8 29.364 1.464
4 59.504 118.971 48.954 27.6 29.644 7.406
5 38.963 97.390 43.620 373 37.030 0.724




A 1 a s 1 a 4 1 A aa = g’ a
M1319N 4.11 mmaiaﬂammzmmmwﬂwmﬂmﬂmiwmmminﬂmmaﬂmmmuaxﬁumu

9 1 < 1
arenmaguuudyly (fo)

Aunaod anaolsilad | Anaslsflad |  wesidud
o R G B 39 Wenyal ANURANAA
6 | 40.027 98.068 47.647 35.4 37.106 4.820
7 | 43.193 | 102.181 50.998 35 35.885 2.529
8 45.741 106.712 40.971 34.1 33.444 1.924
9 60.543 125.407 49.163 29.1 27.331 6.080
10 | 46.635 | 106.881 46.488 31.9 33.823 6.030
11 | 67.719 | 130.035 49.524 25.1 25.684 2.328
12 | 53.444 | 116.002 42.629 325 30.213 7.036
13 | 56269 | 116.345 45.037 28 30.282 8.148
14 | 60.903 | 120.851 59.083 29.2 29.773 1.961
15 41.580 104.108 38.272 34.6 34.171 1.240
16 36.713 97.413 39.327 37.1 36.679 1.136
17 | 96.131 | 151.804 58.222 18.1 18.499 2.204
18 | 84.131 | 145.506 57.153 21.1 20.693 1.927
19 | 47.041 | 111.894 34.941 31.9 31.086 2.551
20 | 60.863 | 127.939 43.331 26.7 25.948 2.816
21 | 59.850 | 125.302 42277 27.9 26.819 3.876
22 72.999 127.590 60.090 27.6 27.414 0.675
23 58.753 117.248 63.456 30.9 31.426 1.703
24 | 56259 | 113.957 37.856 30.4 30.572 0.566
25 | 65.106 | 123.159 64.247 29 29.350 1.206
26 | 69.147 | 124.793 60.924 27.3 28.493 4369
27 | 53238 | 112.163 54.103 333 32.520 2.343
28 | 54.887 | 113.104 54.600 33.4 32.219 3.536
29 | 49.793 | 112.565 40.416 31.6 31.281 1.010
30 49.970 108.340 48.294 32.5 33.439 2.891
31 73.550 135.047 58.800 25.5 24.611 3.486
32 | 44444 | 103913 49.018 373 35.100 5.898




g a 4 1 d‘ =1 aS A = g’ a
3) MIneInsaiAnae IsNaanauRaeduas A1) tazainky

v 9 dy 1 = d a J Y as
11U 99192 NA1IDINAINNITNAADY NITNYINTAUAIAAD 1SNAAAIWNTIUID

a 4 a 9 9 A A A A = :1 a I o o [
IaTzvanuaansaFuduny lagldaundsduas M) uazd@iugu udulsiinnean

[ ~Aq Y A v ] 9 < dy ~ 1 (=] dy
TagmmaenlFlunsnaasssziianyauzmsmienwlodruduiunvesgdote (hilidauiu
% dy 9 o Y] [ % [ 3 Qy 9 o 4
wa9) Tumsnanesii ldihmsnaassiunquaitediansau 32 1o Taelddwuy Tumswensal
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Chlorophyll = 53.3 - 0.242 R - 0.138 G + 0.145 B (4.11)

~ A o o 1 Y w Pl a o
MNANNTN 4.11  Weorhaumsaananu I sduavulunisnernsaininas Isaa
o ' ' Y o 1 an A o A A
nndegmnaislurdiuan 32 1o walsinginsnmsintiuaueliainnuianaingaga
4 1 a c; 1 A { {
lumsweinsal 7.706% AIANUAANAIAAIGA 0.074% HazlAIANUAANAIAMAIN  2.925%

a =
510021089 1UA15199 4.12

d' 1 a J 1 a g d‘ =S S A = r?’ a
A1519% 4.12 MAae IsHaauasMANNHANAIANNNITNIINTUAURAITLUAY T Loz Tl

Arommanguuuily
Aunaoa maaolsflad | Anaslsdad | wesiGud

e R G B 954 WeNsal ANUAANAIA

1 36592 | 96.095 | 41.700 35.7 37.23 4.286

2 50.087 | 107.685 | 53.479 34.5 34.07 1.238

3 57472 | 119.072 | 45.905 29.8 29.62 0.617

4 59.504 | 118.971 | 48.954 27.6 29.58 7.175

5 38963 | 97390 | 43.620 37.3 36.76 1.458

6 40.027 98.068 47.647 354 36.99 4.488

7 43.193 102.181 50.998 35 36.14 3.260

8 45741 | 106.712 | 40.971 34.1 33.45 1.920

9 60.543 | 125407 | 49.163 29.1 28.47 2.161
10 | 46.635 | 106.881 | 46.488 31.9 34.01 6.600
1 67.719 | 130.035 | 49.524 25.1 26.15 4.176
12 53.444 116.002 42.629 32.5 30.54 6.032

13 56.269 116.345 45.037 28 30.16 7.706
14 60.903 120.851 59.083 29.2 30.45 4.284




A J = s J a 4 J A a S A
AT NN 4.12 ﬂTﬂa'ﬂIﬁ‘V‘laﬁllagﬂ'lﬂﬂ'lllN@]Wﬁ'lﬂfl]'lﬂﬂ'lﬁ/\l81ﬂimft]'lﬂﬂ'l!ﬂﬁﬂﬁllﬂ\i Ty

=\ :’ a 9 1 <3 1
taz QU nateuuudy ly (99)

Aunaoa anaolsilad | mnaelsad |  wesisud
e R R R 934 WenTal ANURANAIA
15 | 41.580 | 104.108 | 38272 34.6 34.42 0.520
16 | 36713 | 97413 | 39.327 37.1 36.67 1.146
17 | 96.131 | 151.804 | 58222 18.1 17.53 3.152
18 | 84.131 | 145506 | 57.153 21.1 21.15 0.226
19 | 47.041 | 111.894 | 34.941 31.9 31.54 1.125
20 60.863 127.939 43,331 26.7 27.2 1.867
21 59.850 125.302 42277 279 27.65 0.879
22 | 72999 | 127590 | 60.090 27.6 26.74 3.116
23 | 58753 | 117.248 | 63.456 30.9 32.1 3.892
24 | 56259 | 113.957 | 37.856 30.4 29.45 3.131
25 | 65.106 | 123.159 | 64.247 29 29.86 2.980
26 | 69.147 | 124793 | 60.924 27.3 28.18 3.220
27 | 53238 | 112163 | 54.103 333 32.78 1.553
28 54.887 113.104 54.600 334 32.33 3.215
29 | 49793 | 112565 | 40.416 31.6 31.58 0.074
30 | 49.970 | 108.340 | 48.294 32.5 33.26 2335
31 73.550 | 135.047 | 58.800 25.5 25.39 0.430
32 | 44444 | 103913 | 49.018 37.3 3531 5.330

¢ ar ¢ 4
4.2.4 MsngnnIaimnaslsasanaunasadalaunsu
o Y dy 1 = d a J Y anaAa 4
1132991192 NA1NDINAINNITNAADINTNYINTAAIAAD 1TNAAAIINTINITUATIZH

a 9 7 d' =~ a A = g’ a ci Y o a a
anuoanuruduny lagldaundeduas o1 vazdindun ldnnmsiunataga Taunsy
I~ o o 1 1 ~ )] =) [ 9 < dy ~
Wudulsinunea Tasnmoeilslunisnaaesszlidnsuzmsnenmludridunuivesgl
U = dy [ dy Y o [ 1 Y ] :JI Qy Y o
oo (lutiduiiunas) lumsnaassit lasiminaassnunguaiedianau 32 1o Taeldaauuy

Jd o

dﬂ/
Tumswernsainatl

Chlorophyll =49.7 - 0.335 R - 0.0582 G + 0.139 B (4.12)



~ A o o ' Y3 o P A ¢
NNAUMIN 4.12  Worhaumsasnanu lsduarvuulunsnernsaiainas Isvaa
@ 1 1 9 o 1 Aax ~ ) = a
MndvgmMume U 32 Tu wailsingIsnmsminaus tmanuranaiagagaly
4 1 a z; 1 a 4 y
MINGINTA 9.01%  AINNUAANAIAAIGA 0.05%  tazlAInNuAanaIamae 13.21%

a =
LEAITI0aZ108A IUAI519N 4.13

A 1 a s 1 a 4 1 A A S A
AT NN 4.13 ﬂ?ﬂafﬂi“V\lammzﬂWﬂ’ﬂiJWﬂWﬁ1ﬂﬁ]1ﬂﬂ1iWﬂ1ﬂ‘iﬂ!mﬂﬂ%ﬂaﬂﬁllﬂﬂ Y

Y
gazd@iisunaa Iaunsuy

Aungaod mnaolsilad | maaelsias |  wosidud
e R G B DB WenTal ANUAANAINA
1 39.5 96.5 38.5 35.7 36.20 1.41
2 51.5 105.5 45.5 34.5 32.63 541
3 59.5 118.5 46.5 29.8 29.33 1.56
4 575 116.5 46.25 27.6 30.09 9.01
5 37375 | 94.625 | 34.375 373 36.45 2.28
6 40.75 99.5 39.5 35.4 35.75 0.98
7 43.5 102.5 47.75 35 35.80 2.28
8 46.5 108.5 37 34.1 32.95 3.37
9 58.625 121.5 46.5 29.1 29.45 1.21
10 46.5 105.5 43 875 31.9 34.08 6.84
11 68.75 131.5 46.125 25.1 25.43 1.30
12 545 116.5 42.125 325 30.52 6.10
13 56.5 116.5 42.5 28 29.90 6.78
14 59.5 120.5 61.5 29.2 31.30 7.20
15 40.5 102.875 | 31.375 34.6 34.51 0.27
16 34,125 95.625 33.5 37.1 37.36 0.70
17 92.5 152.5 55.5 18.1 17.55 3.03
18 82.5 147.5 52.5 21.1 20.78 1.54
19 46.375 111.5 30.5 31.9 31.91 0.05
20 58.5 125.25 36.5 26.7 27.89 4.44
21 58.5 128.25 40.5 27.9 28.27 1.32
22 71.5 122.25 57.5 27.6 26.63 3.53




A J = < J a 4 J A a A A
M1I 1N 4.13 ﬂ?ﬂaﬂiiwaﬁuﬁgﬂ'lﬂ'ﬂllNﬂ‘Wﬁ'lﬂfl]'lﬂﬂ'lﬁWfJ'lﬂimi]'lﬂﬂ'l!ﬂﬁfJﬁLmq qen

= 3’ Q) =) 1
tazdinQunaa launsy (99)

Aunaod fnaslsflad | maaelsiad | wesidud anw
o R G B 39 Wengal HANaIA
23 57.5 116 64.25 18.1 32.62 5.56
24 55.5 112.5 34.5 21.1 29.36 3.44
25 63.5 118.75 59.5 31.9 29.79 2.71
26 68.25 122.125 57.5 26.7 27.72 1.54
27 545 113.5 56.5 27.9 32.69 1.83
28 55.5 112.5 51.875 35.7 31.77 4.88
29 51.5 112 38.5 34.5 31.28 1.01
30 50.5 107.5 48.5 29.8 33.27 2.36
31 74.5 139.5 55.5 27.6 24.34 4.56
32 43.5 101.5 46.5 37.3 35.68 4.33

Gl a J ¥y Ay as o v Y \ A a
4.2.5 ﬂ1’5WEI1ﬂ’imﬂ1ﬂaﬂi‘§7‘lﬁﬁﬂ’aﬁlﬂ1ﬁﬂw1u’aﬁaﬂﬂ31%%1%614‘1]6@611633"51?]1maﬂﬁ
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v 9 A 1 =3 Jd a dY ada 4
Gluﬂ')ﬂl@ui]zﬂa’l')ﬂ\iwa%'lﬂﬂ'ﬁﬂ@ﬁf]\?ﬂ’lﬁWEl'lﬂimﬂ']ﬂafliﬁV\Iﬁﬁﬂﬁﬂﬂiiﬂj%ﬂ!ﬂi’lgﬂ

Y v Y
Ao a A o

ANuADooEe Tasldaundeduas uazdinduiriunizuaunsannuddouvedoya
[ A A 1 Aq Y A o 1 Y I dy A 1 (=
Aunded Tasmwoenlslumsnaassaziansazmsmenmludruaunuivesgoe (lidl
1 da’ [ dy 9Y o [} 1 [} ] os: -Qy 9 o

daununa) lumsnaaesiilddinisnaassiunguateodnansau 32 1o Taslddmuylu

9

MININT AU
y=31.9-51.1x (4.13)

4 1 a I
1 y  fesnaslsWadnnensal 1a

A A 9 @ 1 A
x  femn lasinmsueialaviad

A A o @ 1 Y I 1Y EaLl a 4

NNauMs 4.13 Weihaumsasnanunlnduauulumswensalmnas Isaa

nndregamnaieludndiuau 32 1o wallsingismsminauelimanuAanaiagagelu
o 1 a z; 1 a { {

MINGINTDL 24.3% AINNVAANDIAATA 0.67% LAY UAINNUAANAIANABTN 8.06% 310021989

luans1an 4.14




4 1 a J 1 a 4 1 4 g’ a
A9 4.14 A1Aa0 15NadLazAANNAANAIAIINNTNEINTBNAURASALAT AT AU

1 E4 1
nrunszUIUMIaanNuEFeuretoyanunaed

Aunaod aaelsvlad | naelswad | wesidua
No. Aueiialan R . R
R B 54 nensal | AuAANAIA
1 36.592 41.7 -0.07 35.7 34.78 2.63
2 50.087 53.479 -0.03 34.5 33.50 2.99
3 57.472 45.905 0.11 29.8 27.77 7.31
4 59.504 48.954 0.10 27.6 28.35 2.64
5 38.963 43.62 -0.06 373 34.43 8.33
6 40.027 47.647 -0.09 35.4 35.64 0.68
7 43.193 50.998 -0.08 35 35.48 1.36
8 45.741 40.971 0.06 34.1 30.02 13.58
9 60.543 49.163 0.10 29.1 28.09 3.59
10 46.635 46.488 0.00 31.9 32.14 0.74
11 67.719 49.524 0.16 25.1 26.05 3.66
12 53.444 42.629 0.11 32.5 27.74 17.15
13 56.269 45.037 0.11 28 27.81 0.69
14 60.903 59.083 0.02 29.2 31.60 7.59
15 41.58 38.272 0.04 34.6 30.56 13.22
16 36.713 39.327 -0.03 37.1 33.56 10.54
17 96.131 58.222 0.25 18.1 22.47 19.46
18 84.131 57.153 0.19 21.1 24.64 14.36
19 47.041 34.941 0.15 31.9 26.36 21.04
20 60.863 43.331 0.17 26.7 25.54 4.56
21 59.85 42277 0.17 27.9 25.39 9.90
22 72.999 60.09 0.10 27.6 28.36 2.68
23 58.753 63.456 -0.04 18.1 33.72 8.37
24 56.2593 | 37.8558 0.20 21.1 24.46 24.30
25 65.1062 64.2466 0.01 31.9 31.94 9.20
26 69.1465 60.9235 0.06 26.7 29.70 8.07




{ 1 a 14 1 a 4 v { 3} a
AN 4.14 A1Aa0 15NadLazmMANURANAIANNT NN BNAURASALAIAZ T

A gl 9 9y 1 A A 1
‘VIN'I‘Llﬂi%’ﬂi]uﬂﬁﬁﬂﬂ?1h%1°ﬁ®uﬂlﬂﬂﬂlﬁlyﬁﬂ1maﬂ’d (9D)

Aunaod naolsilad | aaelsiad | wesibud
No. Auelalal R ) R
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Apply Image Processing Technique to Determine The Correlation of Chlorophyll

Sattarpoom Thaiparnit and Jakkree Srinonchat
Signal Processing Research Laboratory
Department of Electronics and Telecommunication Engineering,
Faculty of Engineering, Rajamangala University of Technology Thanyaburi
Pathumthani, Thailand, 12110
E-mail: sattarpoom(@hotmail com, jakkree s@en.rmutt.ac.th

Abstract

This paper presents the achievement of determine the
chlorophyll using image processing technique. The rice
leaf 1s used to mvestigate i the experiment in order to
chlorophyll directly affects to the rice product. The Linear
Regression technique [1] in image processing technique 1s
used to determine the chlorophyll and then compares with
the chlorophyll meter. There are 45 rice leafs, which are
selected to test i this experiment. The result shows that
this techmique can provide the average accuracy
approximately 95% compared to SPAD measurement.

1. Introduction

Chlorophyll 15 the compound which can be
found in a green color of plant specially in the leafs.
Moreover, there still in a trunk of tree, flower, fiuit, and
root that have the green color. The chlorophyll function 1s
molecule which gets power from light and takes this
power to use m creating the chenustry power by synthetic
light process for make an organic substance. Chlorophyll
consists of mifrogen which 15 an element to help i
growing of rice, make the rice crowd out very much, the
rice’s seed 1s the hugest. and number of seed per bunch
has more and more. Therefore the mtrogen arrangement 1s
an important process to make the product in quality and
quantity condition.

There are some research works that concerns
about arrangement the nitrogen in a field. For example,
the research of V Balasubramanian, A C. Moreles [2]
shows about guiding the chlorophyll meter to arrange the
nifrogen. S.Sdoodee, B.Wongkittisuksa [3] shows about
guiding the chlorophyll meter to estimate the quantity of
chlorophyll and nitrogen of laung-gaung leaf and
rambutan leaf.

This work mvestigates the chlorophyll on rice
leaf image which use Web Camera, 640 x 480 Pixel. This
experiment designs to control the outside light and
determine the correlation with real chlorophyll that gets
from sample group for take this information to determine

the chlorophyll. It will be also development the
mstruments which will use in determine the chlorophyll
from rice leaf 1mage.

2. The correlation of green color and chlorophyll

The process to indentify the correlation of green
color and chlorophyll 1s showed n Fig 1. Firstly, image
processing 1s used to deternune the average of green color
of rice leaf image and the SPAD meter is then used to get
the chlorophyll of rice leaf. Finally, the correlation of
these techniques is identified.

Dietermination the green of rice leaf’

|

Dietermination the chbarophvll by ehlosoplivll meter (SPAD)

I

Dietermination the corvelation between the green color and the SPAD

Figurel process to indentify the correlation of green color
and chlorophyll

2.1 Chlorophyll of leaf image.
The chlorophyll identify process of leaf image is

shown in Fig 2. Fustly, the rice leaf image have to
separate the background from the major part of rice leaf
image. The background is then adjusted to be black color
i order to make the image to be digital form.



Adagt the picture from RGE to gray scale.

l

Adjnst the colour af picture ta
hlack —white (08:25%) form.

I

Adapt Brom Gray scals to Binary picture

and dlternate the value

I

Laheling Technigus

I

Adjuar the hackgromnd = 0

|

Determine the green leaf average colour

Figure 2 chlorophyll identify process

The rice leaf image 1s adjusted from RGB to
gray scale format as shown 1 Fig 3.

Figure3: (a) Rice leaf image input to RGB system
(b) Result that gets from adapting the picture
to Gray scale.

The image 15 then changed to be black and white
scale, which 1if the value of pixel of image 1s less than
190, 1t 1s fixed to be 0. Whle the values of pixel are more
than 190, 1t 15 fixed to be 255.

Figure 4 Black and Wlute Scale

The next step 1s to change the black and white
image to be binary image. In the binary umage, the leaf
area 1s equal to 0, means white color. While the
background is equal to 1, means black color. This process
shows in Fig 5.

Fipure 5 the binary image

The bmnary image 1s then multiply with the
original as shows m Fig 6. It can be seen that the
background 1s turned to be black color.

Figure 6 image with the black background

2.2 Chlorophyll meter
Chlorophyll meter is the instrument to measure

the chlorophyll in plant leaf which provides the unit in
gram per kilogram (g/kg). This research has been
excellently supported form Research Rice Center,
Phathumthani for the Chlorophyll meter SPAD (502) and
also the 45 rice leaves to be mput test.

2.3 Relation of green color and the chlorophyll

Lmear Regression [1] which 15 an numerical
methods for engineering, is used to determine the relation
of green color and the chlorophyll wvalues from
chlorophyll meter as shown in the following equations.

(10

2




¥; 15 the green average of rice leaf image
or real chlorophyll that measured.

x; 1s an order of information 1 to 45

The correlation base line in linear regression equation of
G and S thus:

S, =ay +dy % 4

G; 1s the color average of each rice leaf

image.

s,

;15 the chlorophyll of each rice leaf

¥ 1s order of information (1-45)

3. Experimental and Results

The 45 rice leaf images size 640x480 pixels are
taken to be mput of tlus research and the chlorophyll in
these rice leaves are also recorded by chlorophyll meter
(SPAD502).

The highest chlorophyll values from the SPAD
15 45.0 and the lowest 1s 20.4. Wlule the highest green
average values of rice leaf 15 167.80 and the lowest 1s
104.12. This correlation can be plot in Fig 7.

S, = 21634+ 0.468x, (6)

Equation 5 - 8 show the correlation of G and §.
The new data of linear regression can be shown in the
Fig 8.

G; =-2.835; +220.58 (7)

G-22058

XTI (8)

180.000 4
160.000 1*
140.000 -
120.000 1
100.0040 1
80.000
60.000
40.000
20,000 teertmat

0.000 +—rrrrrrrreT T T T
1 4 7 1013 16 19 22 26 28 31 34 37 40 43

Figure 8 the correlation of G and S after decrees
diffusion.

Table 1 shows the correlation between G and S

10.000 which calculated from Eq. 7 and 8. The highest value of
i0.000 the average color of rice leaf 15 162.845 and the lowest 15
.0.000 93.230. The chlorophyll value is also highest is 38.899
10,000 and the lowest is 18.850.
10.000
L Real Value Value from Equation
] PO Order | Green | SPAD Green SPAD
0,000 - e 1 167.80 | 204 | 162.845 | 18.850
0,060 dmmmsim T T 2 [ 167.12 | 208 | 161.761 | 19.091

3 161.97 214 160.018 20.933
0.000 T T T T T T T T T T T T 1

1 4 T 10 12 16 19 22 25 28 31 34 37 40 43
Figure 7 the correlation between the value of G and S

Fig 7 shows that the values of G are the diffusion
of information more than the S values. Therefore to
estimate the correlation of both data, the linear regression
1s used to decrease the diffusion data. From the equation
1 and 2 can determine the correlation of G and S i the
form of the equation 3 and 4 by replacement this value of
equation

G, =159.930 - 1296x, (5)

154.16 21.6 159.452 23.722

45 111.66 45.0 93.230 358.899

Table 1 Correlation chlorophyll values of linear
regression equation
4. Conclusion

This work has been presented the correlation
between average value of green color from rice leaf
mage and the chlorophyll value from chlorophyll meter
by using linear regression. The results show that the linear



regression can be used to decrease the diffusion of data.
The new maximmn average value from green color 1s
162.845 and minimum s 93.230. The average error of
green color 15 approximately 4.175%. The new maxmmum
value of chlorophyll which 15 recorded for SPADS502, 15
also 38.899 and munimum value 15 18.850. The average
error of chlorophyll is approximately 5.650%. All of this
result 15 just the primary results of research. The new
techiuque to development a chlorophyll meter by using
image processing for agriculture application, nitrogen rice
measurement, and mtrogen control application 1s still on
the plan for future work.
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Improvement of the Chlorophyll Prediction in Rice Leafs Technique by Multiple Linear Regressions
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Abstract
This article presents the Improvement of the Chlorophyll in Rice Leafs
prediction Technique by Multiple Linear Regression compared with the
former technique; Simple Linear Regression. It can predict the
Chlorophyll in rice leafs only 86.43%. The result of the research
revealed that this technique can predicted the Chlorophyll in Rice Leafs
correctly 96.12% which it provides the more accuracy than the former

technique.
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