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Fig- 3 A griculture renote sensing applications based on gectral know ledge base
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Abstract: The paper puts forward data frame of the reanote sensing know ledge base. O riented-object
method is adopted to organize data of the know ledge base. T he typical land surface objects, w hich are clas
sified into vegetation, il, water, snow, minerals, man-made object, are the center to be used to link
measured data at field, prior gatial data, expert systen data, mages and models. The know ledge base
oonsists of five apects 1) The database for measured gpectrun and relevant environmental factors. The
database consists of 6 kinds of data. The first is the measured data, which are made up of canopy ec-
trum, il physical-chanical data (N, P, K, humidity etc), plant bio-chanical data (chlorophyll, nitrogen
etc), vegetation structure (LA I, LAD etc) and biomass data, component (leaf, stalk etc) gpectrum data,
and data about microclimate and w eather. The second is the instrument infformation. The third is data of
campaign site condition. The fourth is the documents about observation methods and measured data pro-
cessing methods. The fifth is the documentsabout surveyors. A nd the sixth is themetadata. 2) T he gatial
database for landform, land-use and land-cover etc. 3) The expert system for vegetation seasonal changes
and atial patterns. 4) The ranote sensing image base, w hich are acquired by field, aerial and gace ap-
proaches such as multi-angle, multi-tanporal, multi-gatial reolution, multi-pectral rewolution, multi-
platform etc. And 5) the remote sensing physical model base.

T he know ledge base can not only retrieve oectrum and environmental factors of typical land surface
objects, but alo smulate the gpectrum of remote sensing pixel when the measured gectrum is unavail-
able. Themodel systan consists of the analytical models and computer simulations for ranote sensing
mechanisn. The gatial scale of themodels is from thematerial (such as leaf, wil) to end-menber (such
as canopy) to ramote sensing pixel (such asapixel consisted of w heat, road and lake) . T he user entersob-
ject/place, time, observing direction, bands and atial reolution, and the know ledge base provides the
reference gpectrum and relevant description. The gpectrum of vegetation dependson the seasons, and it is
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mpossible to measure the pectrum of vegetation at all times. So the vegetation param eters have to be ex-
tended temporally w hen themeasured data is unavailable.Based on the know ledge of the vegetation expert
systan, the vegetation structure parameters and atial pattern can be computed by the vegetation shaping
models. The land surface parameters have to be scaled up/dow nw hen the pixel size is different to the size
of view field of themeasured data. The describing paranetersof DTM and land-cover and il should be
based on the pixel size. Selecting remote sensing physical models for smulation dependson three factors
1) spectral band: visible light & near infrared, themal infrared, and microw ave; 2) atial scale onw hich
the models are built; and 3) land surface type, grassor forest. In otherwords, radiation transfer model,
geom etric opticsmodel or compositive scene model ismore suitable to this type.

The agriculture remote sensing gpplications based on the gectral know ledge base al® is discussed-
The gpproach is a feasible quantitative renote sensingw ay in agriculture.
Key words gpectrum data, ranote sensing model; scale problen; computer simulation
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