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(57) Abstract: The present invention relates to a grass preservation system using vegetation
identification through multispectral image information and a grass preservation method using
the same system, the system comprising; an unmanned aerial vehicle, which can fly and capture
a multi-spectral image; a pre-processing unit, which can correct an irregular spectrum in the
multispectral image captured by means of the unmanned aerial vehicle; a post-processing unit
for turning the multispectral image into an ortho-image processed into continuous images; and a
vegetation analysis unit, which analyzes a vegetation index of grass through the ortho-image so
that vegetation density, vitality, chlorophyll changes, crop health, nutrient stress, disease, growth
and aging can be quantified by means of the vegetation index, wherein the vegetation analysis
unit enables the grass vegetation index to be analyzed through a calculation formula according to
a first vegetation index combination and a calculation formula according to a second vegetation

30 index combination.
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=, NDVI(A 712 A 2] 5%), NDRE(H 4] A 2] =), GNDVI(35 41 4 51 2] A 4] ),

SAVI(E 94 5241415, 0SAVICH 429824 21414 ), NDMICA 74
X5, GO 5 241 5), ARI(GHEA ob Wl HEAL 4] 5), DVI(AFO] 25 #)57)
2 EVI(EE A=A 9%), GRVI (Green Red Vegetation Index), CVI (Chlorophyll
Vegetation Index), AVI (Advanced Vegetation Index), EVI (Enhanced Vegetation

Index), CVI(Q &4 21 A X 47) = # o] & 8} o| A& FaHett},

[28] A =2, 7] A A T4 3(40)%, 7} A A x| rol] w8t 7] Ak A1 W A] A2
102 3 2 2 Ay A5 2t=3

[29] [AF=2411]

[30] NDVI = (NIR-Red)/(NIR+Red)

[31] [Ah=2]2]

[32] NDRE = (NIR-RedEdge)/(NIR+RedEdge)

[33] [Ah=413]

[34] GNDVI = (NIR-GREEN)/(NIR+GREEN)

[35] [Ah=2]4]

[36] LCI = (NIR-RedEdge)/(NIR+Red)

[37] [AF215]

[38] OSAVI = (NIR-Red)/(NIR+Red+0.16)

[39] [AF=2]6]

[40] GRVI = (GREEN-RED)/GREEN+RED)

[41] [AF=27]

[42] CVI = (NIR*RED)/GREEN2

[43] [Ah=218]

[44] GCI = {(NIR/GREEN)}-1

[45] [AH&2]9]

[46] AVI = NIR*(1-RED)*(NIR-RED)"?

[47] (=41 10]

[48] EVI = 2.5%((NIR-RED)/NIR+6RED-7.5BLUE+1)
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2 4= 2312, NDVI+NDRE, NDVI+NDRE+GNDVI, NDVI
+NDRE+GNDVI+LCL NDVI+NDRE+GNDVI+LCI+OSAVI, NDVI+LCI, GRVI
+EVI, NDVI+LCI+GRVI+EVIE Z &3t} gk, A7) 23 2 A x| = 232,
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AT 1A A X G 23 ) i Al4EAE, 5] ARE A 113 A

[AFE2111]

1. NDVI + NDRE = {(NIR-Red)/(NIR+Red)}+{(NIR-RedEdge)/(NIR+RedEdge)}

2. NDVI + NDRE + GNDVI = {(NIR-Red)/(NIR+Red)}+{(NIR-RedEdge)/(NIR
+RedEdge)}+{(NIR-Green)/(NIR+Green)}

3. NDVI + NDRE + GNDVI + LCI = {(NIR-Red)/(NIR+Red)}+{(NIR-RedEdge)/
(NIR+RedEdge)}+{(NIR-Green)/(NIR+Green)}+{(NIR-RedEdge)/(NIR+Red)}

4. NDVI + NDRE + GNDVI + LCI + OSAVI = {(NIR-Red)/(NIR+Red)}+{(NIR-
RedEdge)/(NIR+RedEdge)}+{(NIR-Green)/(NIR+Green)}+{(NIR-RedEdge )/(NIR
+Red)}+{(NIR-Red)/(NIR+Red+0.16)}
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[58]
[59]

[60]

[61]
[62]
[63]

[64]

[65]

[66]

[67]
[68]

[69]

[70]

7

5. NDVI + LCI = {(NIR-Red)/(NIR+Red)}+{(NIR-RedEdge)/(NIR+Red)}

6. GRVI + EVI = {(GREEN-RED)/GREEN+RED)}+{2.5*%((NIR-RED)/NIR
+6RED-7.5BLUE+1)}

7. NDVI + LCI + GRVI + EVI = {(NIR-Red)/(NIR+Red)}+{(NIR-RedEdge)/(NIR
+Red)}+{(GREEN-RED)/GREEN+RED)}+{2.5*((NIR-RED)/NIR+6RED-7.5BLUE
+1)}

71 22k A AA G 23 el w2 AL &, 8] A A 129 2t

[AHE=2112]

1. 3NDVI + 3NDRE + 2GNDVI + LCI = 3{(NIR-Red)/(NIR+Red)}+3{(NIR-
RedEdge)/(NIR+RedEdge)}+2{(NIR-Green)/(NIR+Green)}+{(NIR-RedEdge)/(NIR+
Red)}

2. 4NDVI + 3NDRE + 2GNDVI + 2LCI = 4{(NIR-Red)/(NIR+Red)}+3{(NIR-
RedEdge)/(NIR+RedEdge)}+2{(NIR-Green)/(NIR+Green)}+2{(NIR-RedEdge)/(NIR
+Red)}

3. 4NDVI + 3NDRE + 2GNDVI + 2LCI + AVI = 4{(NIR-Red)/(NIR+Red)}+3{(NIR-
RedEdge)/(NIR+RedEdge)}+2{(NIR-Green)/(NIR+Green)}+2{(NIR-RedEdge)/(NIR
+Red)}+{NIR*(1-RED)*(NIR-RED)""*}

4. 4NDVI + 3NDRE + 2GNDVI + 2LCI + EVI = 4{(NIR-Red)/(NIR+Red)}+3{(NIR-
RedEdge)/(NIR+RedEdge)}+2{(NIR-Green)/(NIR+Green)}+2{(NIR-RedEdge)/(NIR
+Red)}+{2.5%(NIR-RED)/NIR+6RED-7.5BLUE+1)}
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[74]

{(NIR-Red)/(NIR+Red)}+{(NIR-RedEdge)/(NIR+RedEdge)}

1. NDVI + NDRE

[76]
[77]

{(NIR-Red)/(NIR+Red)}+{(NIR-RedEdge)/(NIR

2. NDVI + NDRE + GNDVI

+RedEdge)}+{(NIR-Green)/(NIR+Green)}
3. NDVI + NDRE + GNDVI + LCI

{(NIR-Red)/(NIR+Red)}+{(NIR-RedEdge)/

[78]

(NIR+RedEdge)}+{(NIR-Green)/(NIR+Green)}+{(NIR-RedEdge)/(NIR+Red)}

4. NDVI + NDRE + GNDVI + LCI + OSAVI
RedEdge)/(NIR+RedEdge)}+{(NIR-Green)/(NIR+Green)}+{(NIR-RedEdge )/(NIR

{(NIR-Red)/(NIR+Red))+{(NIR-

[79]

+Red))+{(NIR-Red)/(NIR+Red+0.16)}

{(NIR-Red)/(NIR+Red)}+{(NIR-RedEdge)/(NIR+Red)}

5.NDVI + LCI

[80]
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[81]

[82]

[83]
[84]
[85]

[86]

[87]

[88]

[89]

[90]

~— e —
S © '©

— —
O \O
N W

9

6. GRVI + EVI = {(GREEN-RED)/GREEN+RED)}+{2.5*%((NIR-RED)/NIR
+6RED-7.5BLUE+1)}

7. NDVI + LCI + GRVI + EVI = {(NIR-Red)/(NIR+Red)}+{(NIR-RedEdge)/(NIR
+Red)}+{(GREEN-RED)/GREEN+RED)}+{2.5*((NIR-RED)/NIR+6RED-7.5BLUE
+1)}

71 22k A AA G 23 el w2 AL &, 8] A A 129 2t

[AF=2112]

1. 3NDVI + 3NDRE + 2GNDVI + LCI = 3{(NIR-Red)/(NIR+Red)}+3{(NIR-
RedEdge)/(NIR+RedEdge)}+2{(NIR-Green)/(NIR+Green)}+{(NIR-RedEdge)/(NIR+
Red)}

2. 4NDVI + 3NDRE + 2GNDVI + 2LCI = 4{(NIR-Red)/(NIR+Red)}+3{(NIR-
RedEdge)/(NIR+RedEdge)}+2{(NIR-Green)/(NIR+Green)}+2{(NIR-RedEdge)/(NIR
+Red)}

3. 4NDVI + 3NDRE + 2GNDVI + 2LCI + AVI = 4{(NIR-Red)/(NIR+Red)}+3{(NIR-
RedEdge)/(NIR+RedEdge)}+2{(NIR-Green)/(NIR+Green)}+2{(NIR-RedEdge)/(NIR
+Red)}+{NIR*(1-RED)*(NIR-RED)""*}

4. 4NDVI + 3NDRE + 2GNDVI + 2LCI + EVI = 4{(NIR-Red)/(NIR+Red)}+3{(NIR-
RedEdge)/(NIR+RedEdge)}+2{(NIR-Green)/(NIR+Green)}+2{(NIR-RedEdge)/(NIR
+Red)}+{2.5%(NIR-RED)/NIR+6RED-7.5BLUE+1)}
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MY, AW s | 224 499 | 229 5 | 224 7€ | 224 4¢
gh8e 37 THy| THy] ohiy] iy 23
B £ ool |22 5 | 224 79 | 234 4% | 234 4¢
NDVI 11% % 7% | -4%
NDRE 26% 8% T35% | -11%
GNDVI 1% 1% Z15% 5%
LCl 5% 6% -18% 1%
OSAVI 535% | -17% 1% 169%
GRVI “5% 12% 56% | -53%
oVl 76% 5% T20% | 48%
GCl 35% 13% Z17% 17%
AVI 1290% | -52% 39% | 830%
EVI 199% | -34% 12% | 344%
NDVI-NDRE 7% 5% 3% | <7% A
NDVI = NDRE =
18% 5% 21% | -2% B
GNDVI
NDVI = NDRE =1 o 5% ~23% 4% C
GNDVI + LCI -
NDVI = NDRE =
GNDVI = LCI = | 33% 2% 21% 7% D
OSAVI
NDVI = LCI 16% 5% 53% 7% E
GRVI + EVI 117% | -19% | -19% | 44% F
NDVI = LCl =) e ~3% _20% 4% G
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(5]
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