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1. (a) William Young
Mailcode 818.02

We are investigating the potential of using arbitrarily qadd wireless 325 Broadway
transceivers to increase the probability of maintainingommunication link in an Boulder, CO
electrically harsh environment. Specifically, we examime performance of a well- 80305-3328 USA
known matrix-based array optimization technique appl@the case when the an- wf young@andi a. gov
tenna elements exist in a complex environment and the odg@mypoint is not in the (b) (303) 497-4649

far-field of the array. Study of array performance in a nagaidsetting represents an
important step in determining the feasibility of using thjgimization technique for
ad hoc wireless arrays within a building.

(c) (303) 497-6665

2. B - Fields and Waves
Array directivity or gain optimization techniques basedtba general ejgen- 3. (a)

value equation and Hermitian matrices are well covered &t fitarature, (e.gE. I.

Krupitskii, Sov. Phys. Dokl., 7, 257-259, 1962; R. F. HarringtohEEE Trans. Ant. 4. P

Prop., 13, 896-903, 1965; and D. K. Cheng, et aEEE Trans. Ant. Prop., 13, 973- 5
974, 1965), as well as in a more recent publication (T. S. Amgel., Optimization
Methods in Electromagnetic Radiation, Springer, 2004). However, we apply the op-
timization technique differently from the typical apprbaio three key ways. First,
the observation point, or the desired point of optimum rdalieis now located within
the volume of the array (which requires the use of a slightbdified expression for
“gain” or “directivity” as a performance index). Second, eeamine the statistical
behavior of the optimized performance, e.g., average pginptimizing 200 sets of
random element and observation point locations. Thirdeffects of some simple
boundary surfaces are included through the use of Greendifuns and first order
impedance boundary conditions. This last item relates ik wno arrays in arbitrary
environments (S. P. MorgaBgll Syst. Tech. J., 44, 23-47, 1965).
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Simulation results for the directivity or gain of the arraythe presence of
several boundary configurations will be presented. Theaadary scenarios include
both perfect electric conductor (PEC) and approximatettimgi surfaces for hori-
zontal and vertical ground planes to model array performandhe presence of a
building floor or wall. Array performance with a corner reti@cboundary created
from the intersection of horizontal and vertical surfacealso simulated to examine
corner impacts. Finally, we present results for an arrayeen two parallel PECs
to study the impacts of resonance on the optimized dirégti@ur directivity results
for arrays in free space are comparable to previously phddisesults on arrays op-
timized for far-field radiation. In addition, our resultdinate on average that the
optimized directivity or gain with simple boundaries is kit 3dB of that for the
optimized configuration in free space.



