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Retrieval of Hyperspectral Information from 

Multispectral Data for Perennial Ryegrass Biomass 

Estimation 

Annex 1. Vegetation Indices Formulas 

Current Method: 

Normalized Difference Vegetation Index (NDVI) 

NDVI =
𝐵𝑁𝐼𝑅  −  𝐵𝑅𝑒𝑑

𝐵𝑁𝐼𝑅  +  𝐵𝑅𝑒𝑑
 (1) 

Green Normalized Difference Vegetation Index (GNDVI) 

GNDVI =
𝐵𝑁𝐼𝑅  −   𝐵𝐺𝑟𝑒𝑒𝑛

𝐵𝑁𝐼𝑅  +  𝐵𝐺𝑟𝑒𝑒𝑛
 (2) 

Normalized Difference Red Edge Index (NDRE) 

NDRE =
𝐵𝑁𝐼𝑅 −  𝐵𝑅𝑒𝑑 𝐸𝑑𝑔𝑒

𝐵𝑁𝐼𝑅  +  𝐵𝑅𝑒𝑑 𝐸𝑑𝑔𝑒
 (3) 

Normalized Green Red Difference Index (NGRDI)  

NGRDI =
𝐵𝐺𝑟𝑒𝑒𝑛 − 𝐵𝑅𝑒𝑑

𝐵𝐺𝑟𝑒𝑒𝑛  +  𝐵𝑅𝑒𝑑
 (4) 

Leaf Chlorophyll Index (LCI) 

LCI =
𝐵𝑁𝐼𝑅 − 𝐵𝑅𝑒𝑑 𝐸𝑑𝑔𝑒

𝐵𝑁𝐼𝑅  +  𝐵𝑅𝑒𝑑
 (5) 

Structure Intensive Pigment Index 2 (SIPI2) 

SIPI2 =
𝐵𝑁𝐼𝑅 −  𝐵𝐺𝑟𝑒𝑒𝑛

𝐵𝑁𝐼𝑅  −  𝐵𝑅𝑒𝑑
 (6) 

Proposed Method: 

Optimized Normalized Ration index- refer to O. Mutanga & Skidmore, (2004): 

Opt NRI =
𝐵755 −  𝐵745

𝐵755  +  𝐵745
 (7) 

Normalized Band Depth Index -refer to Mutanga & Skidmore (2004): 

NDBIλ  =  
𝐵𝐷𝜆  −  𝐷𝑐

𝐵𝐷𝜆   +  𝐷𝑐
 (8) 

Band Area: 

Band Area =  ∫ 1 −  𝐵𝐷
790

550

 
(9) 

For the calculation of these indices refer to https://cran.r-project.org/web/packages/hsdar/ . 
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