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Remote sensing from agricultural crops has been an areaeasdneh for a long

time. Unlike natural vegetation canopies, agriculturalagdes like corn are gener- 1. (a)

ally aligned in rows. This aligned row structure of the canepmetimes poses prob- Cuneyt Utku

lems in interpreting the data acquired by remote sensiriguim&nts. Several studies George Washington Universit
have been made in modeling the effects of the row structutikeotanopy, however, Dept. of Electrical and Compt
the general tendency is to use simple models that ignore #iéscts. Studies that 801 22nd, St. NW, Washingto
consider the row structure either idealize the canopy asdnas it to be periodic Washington, DC

or investigate the effects by Monte Carlo simulations. Tiigly is an attempt to 20052 US

develop analytic tools to analyze such canopies with rouctires. cuxu@wu. edu

In order to analyze and understand the effects of row streain the mean (b) 2029940460
field, we consider a simple canopy of randomly distributefahitely long cylinders. (c) 2029940227
In this canopy model, an ideal canopy is a two dimensionabgirlattice with each
cylinder placed at a lattice point. A real canopy, on the otfend, is a disordered
canopy where the cylinders are randomly displaced from itieal canopy positions.
It is assumed that the probability densities of the disptear@s of the cylinders are 3. (a)
identical and are nonzero over a finite region R. We will rdfeisuch a random
distribution of cylinders as statistically periodic. Agtal expressions are derived 4. C - Contributed Paper
for the propagation of the mean field through this statifitigaeriodic distribution
based on the Foldy approximation. In this approach howaverdo not assume a
uniform distribution in conjunction with the Foldy approxation as is generally done
in the literature. In the presentation we will show that urttle Foldy approximation,
the mean field experiences a periodic dielectric mediumtheéumore, the shape of
the dielectric is identical to the shape of the region R, d&reddielectric permittivity
is determined by the distribution properties. The abiliycbnstruct an equivalent
periodic problem for the statistically periodic problemtbé mean field is of great
value since there is a rich literature on periodic strucure

2. F - Wave Propagation and
Remote Sensing

5. No special instructions

Analytical results are compared with Monte Carlo simulasidor a finite sec-
tion of statistically periodic distributions of infinite igders. The results show excel-
lent agreement in most cases. A discussion of the possibiations of the analytical
results will be given.



