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91-121 : Statistical Convergence Properties of
an Adaptive Normalized LMS Aigorithm
with Gaussian Signals
Sung Ho CHO - lickho SONG -

Kwang Ho PARK

This paper presents a statistical conver-

(971)

gence analysis of the normalized least mean
square (NLMS) algorithm that employs a
single-pole lowpass filter. In this algorithm,
the lowpass filter is used to adjust its output
towards the estimated value of the input sig-
nal power recursively, The estimated input
signal power so obtained at each time is then
used to normalize the convergence par-
ameter, Under the assumption that the pri-
mary and reference inputs to the adaptive fil-
ter are zero-mean, wide-sense stationary, and
Gaussian random processes, and further mak-
ing use of the independence assumption, we
derive expressions that characterize the mean
of the filter
coefficients as well as the mean-squared esti-

and mean-squared behavior
mation error. Conditions for the mean and

mean-squared convergence are explored.
Comparisons are also made between the per
formance of the NLMS algorithm and that of
the popular least mean square (LMS) algor-
ithm. Finally, experimental results that show
very good agreement between the analytical

and empirical results are presented.

91-122 : Performance Analysis of Common
Spreading Code CDMA Packet Radio
Systems with Multiple Capture capa-
bility
Dong In KIM

In this paper we present a multiple capture
model for common spreading code CDMA
packet radio systems with star topoloty.
Basic equations for the collision-free, header
detection, and multiple capture probabilities
Link
performances, including the average number

are derived at the central receiver.

of packet captures, allowable number of sim-



ultaneous transmission, and system
throughput, are theoretically evaluated for a
hybrid system, combining envelope header
detection and differential data detection.
Using the Block Oriented Systems Simu-
lator (BOSS), simulations were carried out for
the central receivers with envelope or differ-
ential header detection. It is shown that for a
threshold approximation to the probability of
data packet success, the multiple capture

model significantly improves system

throughput.
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91-128 : Methods of Generating Hopping Pat-
terns Based on Permutation Frequency
Hopping SSMA System
Choon Sik YIM - Ryuji KOHNO - Hideki
IMAI

This paper proposes the generation of sev-
eral classes of frequency hopping patterns,
which are derived by permutation, for an
asynchronous spread-
spectrum multiple access system (FH/
SSMA). The first class of hopping patterns

is obtained by using a Latin square. The sec-

frequency hopping

ond class which is designed by using a permu-
tation technique. The third class of hopping
patterns is designed by using a rotational
base of elements. We evaluate the hit prop-
erty of the proposed classes of hopping
patterns when these patterns are mutually
shifted in an FH /SSMA system. Compared
to the Reed-Solomon sequences generated by
the method, the
obtained by the permutation technique can

conventional sequence

reduce the number of hits among hopping



frequencies n asynchronous time /

frequency shift.
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