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1 ͡Ίʹ
ۀͰɼ২ͷ২ੜΛѲ͢ΔͨΊʹɼ২ੜࢦ
ඪͱݺΕΔ২ͷੑ׆Λ؆қతʹද͢ࢦඪ͕͠
͠༻͍ΒΕΔɽ২ੜࢦඪͷதͰɼNormalized Dif-
ferential Vegetation Index(NDVI) [1]ɼ༿ମۙ
֎Λ͘ڧࣹ͠ɼՄࢹҬޫͷΛٵऩ͢Δͱ͍
͏২ͷੑ׆ঢ়گͷө͢Δੑ࣭ʹ࡞͖ͮج͞Εͯ
͓Γɼੑ࣭͕Α͍͜ͱ͕ΒΕ͍ͯΔɽNDVIΛ͢ࢉܭ
ΔͨΊʹɼۙ֎ྖҬͷࣹΛܭଌΔඞཁ͕͋Δ
ͨΊɼϚϧνεϖΫτϧηϯαϚϧνεϖΫτϧΧ
ϝϥͳͲͷߴՁͳηϯα͕ඞཁͰ͋ΔɽͦͷͨΊɼՄ
ඪ͕͍ͭ͘ࢦΊΔ͜ͱ͕Ͱ͖Δ২ੜٻը૾ͷΈ͔Βࢹ
ఏҊ͞Ε͍ͯΔ [2, 3]ɽ
ຊڀݚͰɼࢹΧϝϥө૾Λ༻͍༷ͯʑͳ২ੜࢦ
Λ͠ࢉܭɼൺֱͨ݁͠ՌΛใ͢ࠂΔɽ·ͨɼؒͷ
֎ը૾ͷըૉʹؔͯ͠NDVIܭଌثͷͱͷؔ
ൺֱͨ݁͠ՌΛࣔ͢ɽ

2 ২ੜࢦͷࢉܭ
NDVIۀͰඇৗʹΑ͘༻͍ΒΕΔදతͳ
২ੜࢦͰ͋ΔɽNDVI֎ͷࣹͱ RྖҬ
ͷࣹΛ༻͍ͯԼهͷΑ͏ͳࣜͰ͞ࢉܭΕΔ [1]ɽ

NDVI =
IR− R

IR + R

ͨͩ͠ɼIR֎ͷࣹɼRྖҬͷࣹ
Λࣔ͢ɽNDVIΛਖ਼֬ʹܭଌ͢ΔͨΊʹɼՄࢹը૾
ʹՃ͑ͯ֎ྖҬͰͷࣹܭଌՄͳεϖΫ
τϧΧϝϥΛ༻͍Δ͔ɼNDVIΛܭଌ͢ΔͨΊͷઐ༻
ͷܭଌثΛ༻͍Δ͜ͱʹͳΔɽՄࢹը૾͔ΒࢉܭͰ͖
Δ২ੜࢦͱͯ͠Լࢦࣔ͢ʹهඪ [2, 3]Λ༻͍Δɽ

GRVI =
G− R

G+R
, VARI =

Gʵ R

G+R− B

VDVI =
G− R− B

2×G+R+ B
, GRRI =

G

R
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ਤ 1: Χϝϥը૾͔Βͷ༿ͷྖҬͷநग़ࢹ

ਤ 2: NDVIܭଌثΛ༻͍ͯܭଌͨ͠ 5ຕͷ༿ͷNDVI

ͷ 1ͷมԽ

MGRVI =
G2 − R2

G2 +R2

vNDVI = 0.5268× ((R−0.1294)× (G0.3389)× (B−0.3118))

ͨͩ͠ɼRྖҬͷࣹɼGྖҬͷࣹɼB
੨ྖҬͷࣹΛࣔ͢ɽຊڀݚͰɼதͷࢹΧϝ
ϥ͔ΒಘΒΕΔ RGBը૾͔ΒಘΒΕΔ R,G,BͷΛ
ɼઐ༻ͷ͠ࢉܭ͍ͯͭʹࢦͷ২ੜه্͍ͯ༺ NDVI
·ͰಘΒΕΔͱͷ૬ؔΛௐࠪͨ݁͠ՌΛࣔ͢ɽثଌܭ
ͨɼؒͷࢹΧϝϥ͔ΒಘΒΕΔ֎ը૾ͷըૉ
ʹؔͯ͠ NDVIͱൺֱͨ݁͠ՌΛࣔ͢ɽ

3 ݧ࣮
3.1 σʔλͷऩूݧ࣮
ຊڀݚͰ༻͍ͨσʔλɼ౦ژେֶதΩϟϯ

ύεՌथԂʹઃஔͨ͠ࢹΧϝϥʹΑΓࡱӨͨ͠σʔ
λ͓Αͼ NDVIܭଌثͰܭଌͨ͠σʔλΛ༻͍Δɽ
Ө͍ͯ͠ΔɽNDVIࡱΧϝϥͰΩΟͷՌथશମΛࢹ
ثɼ૬ରΫϩϩϑΟϧؚ༗ྔଌఆثଌܭ (PlantPen
PRI210/NDVI310)Λ༻͍Δɽ

3.2 Χϝϥը૾͔Βͷ༿ͷྖҬͷநग़
Χϝϥ͔ΒಘΒΕΔը૾ͷத͔Β༿ͷྖҬͷըࢹ

ૉͷΈΛ༻͍ΔͨΊɼը૾શମ͔Β༿ͷҐஔΛࣗಈ
తʹݕग़͢Δɽຊ࣮ݧͰɼYOLOv5ΛసҠֶशͯ͠
༿ͷྖҬΛݕग़ͨ͠ɽΧϝϥը૾͔Βͷ༿ͷݕग़ྫΛ
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ਤ 1ʹࣔ͢ɽ

3.3 NDVIܭଌثʹΑΔܭଌ
·ͣɼNDVIܭଌثͰܭଌͨ͠༿ͷ NDVIͷ 1
ͷதͰͷมԽΛਤ 2ʹࣔ͢ɽ5ຕͷ༿ʹ͍ͭͯதͷ
มԽΛهͨ͠ͷͰ͋Δɽ2023 10݄ 24ͷσʔ
λͰ͋ΓɼͷఱؾΕɼͷग़ ɼͷࠒ࣌6
ೖΓ ࣌17 15ࠒͰ͋Γɼ6:30Ҏ߱ɼ7͔࣌Β ࣌17
·Ͱ ଌͨ͠ɽܭʹ͖͓ؒ࣌1
ਤ 2 ΛݟΔͱɼ3 ൪ͷ༿ଞͷ 4 ຕͱൺֱͯ͠

NDVIͷ͕খ͘͞ͳ͍ͬͯΔɽ͜ ͷ༿ܭଌͨ͠ 2023
 10݄ 24ͷ࣌Ͱऑ͍ͬͯΔΑ͏ʹͨ͑ݟΘ͚
Ͱͳ͍͕ɼͦͷޙʹଞͷ 4ຕΑΓރΕΔͷ͕ૣ͔ͬ
ͨ༿Ͱ͋Δɽ

3.4 NDVIͱ༷ʑͳ২ੜࢦͱͷؔ
GRVIɼVARIɼVDVIɼGRRIɼࢦͰࣔͨ͠২ੜه্

MGRVIɼvNDVIͱɼNDVIܭଌثͰܭଌͨ͠ NDVI
ͱͷࢄਤΛɼਤ 3ʙ8ʹࣔ͢ɽ͍ͣΕ 2023 10
݄ 24ʹࢹΧϝϥը૾͔ΒಘΒΕͨσʔλΛ༻͍ͯ
ଌͨ͠ܭͰثଌܭͷͰ͋ΔɽNDVIͨ͠ࢉܭ NDVI
ͷͱͦΕͧΕͷ২ੜࢦඪͱͷ૬ؔΛͨ͠ࢉܭͱ
͜ΖɼGRVI  0.27ɼVARI  0.26ɼVDVI  0.28ɼ
GRRI 0.27ɼGRVI 0.27ɼvNDVI 0.14ͱͳΓɼ
͍ͣΕ૬͕ؔ͋Δͱ͍ݴ͍ͱͳͬͨɽ
ҰํͰɼؒͷ֎ը૾ͷ༿ͷྖҬͷըૉͷฏۉ
ͱ NDVI ͱͷ૬ؔΛͨ͠ࢉܭͱ͜Ζɼ0.72 ͱ
ͳͬͨɽ͜ͷ͜ͱ͔Βɼؒͷ֎ը૾͔ΒಘΒΕΔ
ใͷ͑ߟ͕༺׆ΒΕΔɽ

4 ͓ΘΓʹ
ຊڀݚͰɼࢹΧϝϥө૾Λ༻͍༷ͯʑͳ২ੜࢦ
Λ͠ࢉܭɼNDVIܭଌثͰଌఆͨ͠ NDVIͷͱൺ
ֱͨ͠ɽனؒͷΧϝϥը૾͔ΒಘΒΕͨ RGBΛ༻
͍༷ͯʑͳ২ੜࢦඪΛ͕ͨ͠ࢉܭɼNDVIܭଌثͰܭ
ଌͨ͠ͱͷ૬ؔͳ͔ͬͨɽ͔͠͠ɼؒͷ֎ը
૾ͱͷ૬͍ؔ͜ߴͱ͕Θ͔ͬͨɽޙࠓɼΑΓଟ͘
ͷσʔλΛ༻͍ͨൺֱ׆༻ํ๏ͷݕ౼͕ඞཁͰ͋Δɽ
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ਤ 3: GRVIͱ NDVIͷؔ

ਤ 4: VARIͱ NDVIͷؔ

ਤ 5: VDVIͱ NDVIͷؔ

ਤ 6: GRRIͱ NDVIͷؔ

ਤ 7: MGRVIͱ NDVIͷؔ

ਤ 8: vNDVIͱ NDVIͷؔ
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