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Table 1 Data and characteristics of crop pests and diseases monitoring and forecasting at different scales
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2

Table 2 Crop pests and diseases indices associated with remote monitoring
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3 N
Table 3 The first derivative features continuum features and vegetation indices used in
hyperspectral feature discrimination for crop pests and diseases
D, ( ) 490~539 nm 51
A D, Ay D, 51
Dy s 35 51
D, () 550~582 nm 51
A, D, A, D, 51
D, s 35 51
D, ( ) 670~737 nm 51
A, D, A, D, 51
D, 35 51
DEP550-750 550~750 nm 52
DEP920-1120 920~1 120 nm 52
DEP1070-1320 1 070~1 320 nm 52
WID550-750 550~750 nm 52
WID920-1120 DEP( nm) 920~1 120 nm 52
WID1070-1320 1070~1 320 nm 52
AREA550-750 550~750 nm 52
AREA920-1120 DEP WID 920~1 120 nm 52
AREA1070-1320 1 070~1 320 nm 52
Gl Greendness Index Rssy/Rer 53
NDVI Normalized Difference Vegetation Index (Ryr—Rp) /( Ry +Ry) 54
VI Triangular Vegetation Index 0.5 120( Rysy—Rss0) —200( Rero—Rss0) 55
PRI Photochemical Reflectance Index (Rs0—=Rs31) /( Rso+Rs31) 16
CARI Chlorophyll Absorption Ratio Index ilz(( ig:jgzz; 5)1 5' o/ ( za;:l}){:sﬁ)( (ngg’)m“") 56
MCARI g:f(l]iﬁ;]nihiz?ihyﬂ( a and b) Absorption in ( Roo—Rero) —0. 2 Rogo—Rsso)  ( Rooo/Reno) 39
Cled-cdge Red-edge Chlorophyll Index ( Ry /Rg) —1 57
SIPI Structural Independent Pigment Index ( Rgpo—Russ) /( Ry +Reso) 58
PSRI Plant Senescence Reflectance Index (Rers=Rss0) /Raso 58
NPCI Normalized Pigment Chlorophyll ratio Index ( Reso—Ruz0) /( Rego+tRyz0) 58
0OSAVI Optimized Soil Adjusted Vegetation Index ( Ryr—RR) /( Ryg +RR +0. 16) 59
SR Simple Ratio Ry 600/ Rgo 60
WI Water Index Rogo /R0 39
NDWI Normalized Difference Water Index (Rgeo=Ry 240) /( Ryeo TR, 240) 37
Al Aphid Index (Raso=Rss7) /( Reoy —Reos) 61
GNDVI Grern Normalized Difference Vegetation Index — ( Ryjg=R¢) /( Ry +R) 18
DSSI2 Damage Sensitive Spectral Index2 (R =Rogy ~Rsz;=Rs35) /( Ryyg—Rogy +Rs33—Rs3,) 61
HI Healthy Index (Rs34=Reo5) /( Rszu+Regg) =0. 5Rqp4 10
RTVI Ration Triangular Vegetation Index 55( Rys0—Rs70) =90( Rggo—Rs70) /7 90( Ry50+Rs7) 62

. Chaerle b -

40~55h 550 800 nm
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4

Table 4  Algorithms for crop pests and diseases monitoring and forecasting

37
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Abstract Crop pests and diseases have caused serious crop yield loss all over the world.Therefore the establish—
ment of un-destructive and effective method for monitoring and forecasting of crop pests and diseases at large scale
is of great importance for crop management.In recent years crop pests and diseases forecasting information is availa—
ble and integrated with multisource datasets ( Earth Observation ( EO) meteorological biopesticide and crop con—
trol) to make foundation for sustainable management of pests and diseases.This paper summarizes domestic and
overseas research progresses on remote sensing systems monitoring methods features and algorithms. Approaches for
the dynamic remote sensing monitoring of pest and disease environment and development are investigated with multi—
source EO data ( hyperspectral high spatial and high temporal satellite images) .This paper introduces the progress
for crop pests and diseases monitoring and forecasting mechanism models methods and applications at leaf canopy
and regional scale.lt explores their system outputs to provide information for pest and disease management with new
biopesticides and automatic Unmanned Aerial Vehicle ( UAV) spraying system to produce an estimation of risk or
potential yield losses.The crop pests and diseases remote sensing monitoring and forecasting system should be con—
structed by integration with EO data meteorological data and crop control data to produce national pests and disea—
ses maps and scientific reports.Crop pests and diseases monitoring and forecasting by remote sensing will be benefi—
cial for the improvement of regional crop pests and diseases forecasting and sustainable management to guarantee
food security and promote agricultural modernization.
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