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Prof. Morteza Sohrabi

Amirkabir University of Technology
Hefez Ave., No. 424

Tehran 15, Iran

Ref.: Amirkabir Journal of Science and Engineering Information.

Dear Prof. Sohrabi:

Tank you very much for the latest issue of your journal. We have decided to include
your journal in our product called Table of Content.

I am enclosing our catalog for your record. If you have any questions, please call me at
201-216-8500 | Ext. 685 ].

Thank you.

Yours sincerely,
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Dr. Leah S.Kaufman
Manager, Bibliographic Services
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Healthy City Projects and Urbanization

Mehdi Elmi H.A. Laghaee
Lectarer of Civil Engineering Dept. Assistant professor of Fine Arts
Sharif Univ. of Technology Facuity Tehran Univ.

ABSTRACT:

During last decade, following the ever increasing population growth and centralization of
industrial poles in big cities many activities for health promotion had been forced maturely.

Following determination of the deterioration effects of the urbanization on the human healih,
healthy city projects had stablished by the world health organization in the boundary of "health for
all by 2000" in this paper the essence of population dynamics in the cities, comparision of the roles
of the health promotion and the treatment for citizens, Accompained by the overall investigations
on bases, objectives quality parameters and methodology of stablishing healthy cities are discussed
and analyzed.
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Experimental Studies on the Flash Pyrolysis of Used Tires
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* Chemical. Eng. Dept Amirkabir Univ. of Tech.
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ABSTRACT:

In the present study, some 10 mg samples of milled used tires consisting of perticles with average
size of 53-63 microns were pyrolized in helium atmosphere using a Captive Sample Hot Screen
Reactor with a heating rate of 500 Cjs. Helium pressure was 100 kPa and the peak temperatures
were in the range of 3 72-842C. The degree of formation of char (solid residue), tar (condensable
materials) and gases were determined in each run. Also, the averege molecular weight of tar was
measured by GPC analysis technique.
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Destg’n Charts for Plers on Sheet Plles

[ 5
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cele ‘ : Ali Khodasii,
i Assist. Professor of Civil = .
Eng Dept. Amirkabir Umv of Tech

ABSTRACT: |
~"Fundamental role of -transportation in general and sea trinsportation._ in ‘particular, “and
posszbzlzty of using.vast resources of protein available, at southern parts;; of QU ‘country, highlights
the potentzal importance of on shore construction such as ports and pzers

T obtdir; preliminary‘design charts for initial comparison of dtffefent method of constuction, ‘a
number of .piers. on sheet. -piles were' ‘designed. For :the purposeiof. this.:designiisoil. mechanic and
envzronmental conditions of Soza port was assumed to be prevailing. Based on, length of emerged
pzles and wezght catagory of the boats, length, maxzmum bedmg ment of shemlles and the cross
section: of -anchor bolfs-wefécalculated.’ To obtain -more- -general: design: charts;’ effect “of ‘soil bed
«condition and.gross section,  of sheet pzles were also consuiered Ihese charts may be uged for initial
companson of dzjferent types of plers ’
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The Effect of Various Parameters on Quality of Hard Anodized
Aluminium
A. Afshar
Assistant Professor

Metalurgical Eng. Dept. Sharif Univ. of Tech.

ABSTRACT:

In hard anodizing process, thick and hard anodic oxide layer can be obtained, suitable for
pistons, cylinders and gears, etc... . Aluminium does not suit for above uses, without anodizing.

Parameters such as current density, acid concentration, solution temperature and anodizing
period affects the quglity of anodic oxide. These are considered in this work.

The results reveal the increase in current density, anodizing time and temperature decrease, leads to
an increase in the thickness of hard anodic film. On the other hand further increase of current density,
anodizing time and temperature results in decreasing wear resistance and hardness of the coating.

However, Hardness and wear resistance of these coatings are better than the normal anodic
films. Also from the results it is evident that the coating thickness in electrolyte cotaining 200g
H2504 is minimum while the wear resistance and hardness in solution of 200-250g H2504 is
maximum.
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A New Algorithm For Solving Nonlinear Algebric
Equations and Its Application To Diode Equations

A. Adibi M.J. Sharifi M.Nikkhah Bahrami
Associate Prof Ph.D. Student Prof of Mech. Eng. Dept.
EE. Dept. Amirkabir Univ. of Tech.  Amirkabir Univ. of Tech. Tehran University
ABSTRACT:

This paper introduces 3 related subjects in the three sections. First of all a new formula for
getting an approximate analytical solution for nonlinear algebric equations is introduced. After that
we solve the diode equations using the above formula. Finally in the third section a new approach
far obiaining a first estimation of the solution of diode equations which can be used either in our
proposed method or in the newton- raphson formula is introduced.

An important applican for our proposed approach is that since no iteration is necessary, one can
get the benefit of real parallel processing ability in using simulation sofiwares such as SPICE.
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Dynamic Behavior of Inplane Plates with Elastic Foundation
Under Dynamic Forces

Mohsen Tehrani - Zadeh
Assist. Prof. Civil. Eng. Dept.
Amirkabir Univ. of Tech.
ABSTRACT:

Motivation for analysis of the response of elastic plates subjected to dynamic forces has arisen
due to the development of large jet engines and rocket motors which produce dynamic pressure field
of high intensity. Since the level of dynamic excitation generated by just aircraft provide a severe
environment with respect to fatigue failure of structures. The investigation for the response of
structure to dynamic excitation plays an important role in the fields of aircraft design.

In this paper, the amplitude vibration of thin elastic rectangular as well as circular flat plates
subjected to uniform stresses normal to the plane edges in the plane of the plate with elastic
foundation, and then subjected to lateral load are investigated.

In the present study, the procedure for obtaining a solution for the maximum deflection as well
as maximum stress at the critical point of elastic thin plate with arbitrary dynamic force by taking
into account the influence of the various modes represented in the deflection function is presented.
The two dimensional finite element model has been used for this purpose. As an illustration of this
procedure, the dynamic response of (1) rectangular flat plates (2) rectangular flat plates under
uniform stresses parallel to the edges with elastic foundation subjected to lateral dynamic force are
solved by finite element method.
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Dyeing with Reactive Dyes

M. Veiseh
Student

M.Arami

Assistant Prof.,

N. Saadatjoun
Associate Prof,,
Textile Eng. Dept Amirkabir University

ABSTRACT:

In this paper differences between dyes and pigments discussed as a introduction and effective
forces in dye- fibre system were studied. The covalent bonds as a powerful forces in reactive dye-
Jibre system is a major especification of this dyes. The chemical constitution of reactive dyes,
classification according to dyeing mechanism were explained. According to type of reactive groups,
dyeing reaction with reactive dyes classified to: (a) bimolecular nucleophilic reaction, (b)
nucleophilic addition, (c) several addition and elimination reactions and, (d) ester formation with
phosphonic acid group. Finally development of new generation of reactive dyes (ie. bifunctional
reactive dyes) in contrasi with common reactive dyes investigated and their advantages were
explained.
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Particles, Vol. 1,pp. 50-63. Institute of
chemical Engineers (1962).
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Error Propagation. In D.E. Rumelhart and
1. L. McClelland, editors, Parallel Distributed
Processing: Explorations in the
Microstructure  of  cognition. Vol. L
Foundations, pages 318-362, MIT Press, 1986.
[8] MK. Varanasi and B. Aazhang. Multistage

Detection in Asynchronous Code- Division
Multiple- Access communications. IEEE
Trans. Commun., COM-37, 1989,

[9]S. Verdu. Optimum Multi- user Asymptotic
Efficiency. IEEE Trans. Commun., COM-34
(9): 890-897, September 1986.
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SNR, are depicted in Figure 6. The neural net
receivers maintained their near optimum
performance even in this three user example with
a spread factor of 3 corresponding to a

bandwidth efficiency of 1.

Conclusion

This paper considers the problem of
demodulating a signal in a multiple- access
Gaussian channel. The error probability of
different neural net receivers were cpmpared with
the conventional and optimum receivers in a
symbol- synchronous system. As expected the
performance of the conventional receiver
(matched filter) is very sensitive to the strength
of the interfering users. However, the error
probability of the neural net receiver is
independent of the strength of the other users
and is at least one order of magnitude beiter
than the conventional receiver. Except for a
difference in length of training periods, the two
configurations in Figure 1 result in similar
average bit- error probabilities. However, the
training strategies, "preset” and "trained”, resulted
in slightly different error rates and decision
regions.

The multi- layer perceptron was very
successful in the classification problem in the
presence of intefering signals. In all the examples
that were considered, two layers of perceptrons
proved to be sufficient to closely approximate the

decision boundary of the optimum receiver. It

Amirkabir / Vol.7 / No.27

will be anticipated that this application of neural
networks will shed more light on the potentials

of neural nets in digital communications.
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occurs if the statistics fall on the left side of
decision boundary. It can be shown that the most
efficient biasing scheme corresponds to a shift of
the mean of the Gaussian noise and the multiple-
access interference such that the mean of the
statistics are placed on the decision boundary
(the shifted signals are marked by "[3" in Figure
2). Since this strategy generates much more
errors than the standard Monte Carlo, errors are
weighted to obtain an unbiased estimate of the
error rate. The importance sampling technique
substantially reduces the number of simulation
trials compared to standard Monte Carlo for a
given accuracy. In Figure 3 the gain which is
defined as the ratio of the number of trials
required for a fixed variance using Monte Carlo
to that using the importance sampling method, is
plotted versus the bit- error probability. In this
example, the spreading sequence length, N is
equal to 3 and relative energies of the two user,
E,)E, = 6dB. The gain in this example of severe
near-far problem is inversely proportional to the
error rate. Furthermore, results from extensive
analysis indicated that the proposed importance
sampling technique is well suited for problems in
multi- user communications and less than 100
trials is sufficienct for an accurate error

probability estimate.

Numerical Results
The performance of the conventional,

optimum [6] and the neural met receivers are

72

compared via Monte Carlo simulations
employing the importance sampling method.
Except for a difference in length of training
periods, the two configurations in Figure 1 resuit
in similar average bit error probabilities. Results
presented here correspond to the neural net
receivers in Figure la.

A two- user Gaussian channel is considered
with severe near- far problem where EJE, = 6dB
and spreading sequence length N = 3. In Figure
4, the average bit- error probabilities of the four
receivers (conventional, optimum, neural nets for
the “trained" and "preset" examples) are plotted
versus the signal to noise ratio of the first user
(SNR,). It is clear from this figure that the two
neural net receivers outperform the matched
filter receiver over the range of SNR,. Figure 5
depicts these average error probabilities versus
the relative energies of the two users (i.e., E.E))
for a fixed SNR, = 8 dB and N = 3. As expected
the conventional receiver becomes multiple-
access limited as E, increases, however the
performance of the neural net receivers closely
track that of the optimum receiver for all values
of E,.

We also considered a three- user Gaussian
example with a high bandwidth efficiency and
severe near- far problem where spreading
sequence length N =3 and first and third users
have equal envergy second user has four times
more energy (ie, E/E, = 6dB). The average

error probabilities of the four receivers versus

Amirkabir / Vol.7 / No.27



is preset as Gaussian classifiers and the other
layers are trained using the back propagation
algorithm [2].

Since we are interested in understanding the
internal representation of knowledge by the
weights of the net, a signal space method is
developed to illustrate decision regions. In a K
-user system where the spreading sequences are
not orthogonal, the signals can be represented by
orthogonal bases wusing the Gram-Schmidt
procedure. The optimum decision regions in the
signal space for the demodulation of b, are
known [6] and can be directly compared to ones
for the neural net. Figure 2 illustrates decision
regions for the optimum receiver and for "preset”
and ‘"trained" neural net receivers. In this
example, two users are sharing a channel with
N=3, signal to noise ratio of user 1 (SNR,) equal
to 8 dB and relative energies of the two users,
E,/E, = 6dB. As it is seen in this figure the
decision region of the "preset” example is almost
identical to the optimum boundary, however, the
decision boundary for the "trained" example is
quite  conservative. Such comparisons are
instrumental not only in identifying the pattern
by which decisions are made by the neural
networks but alsc in understanding the

characteristics of the training algorithms.

Performance Analysis
This paper motivates the application of neural

nets to single- user detection in' multi- user

Amirkabir / Vol.7 / No.27

channles by comparing the performance of the
receivers in Figure 1 to that of the conventional
and optimum [6]. Since exact analysis of the bit
error probatilities for the neural net receivers are
analytically intractable, we consider Monte Carlo
simulations. This method can produce very
accurate estimates of bit- error propability if the
number of simulations is sufficiently large to
ensure occurrence of several erroneous decisions.
The fact that these multi- user receivers operate
with near optimum error rates puts a tremendous
computational burden on the computer system.
The new variance reduction scheme, developed
by Orsak and Aazhang in [5], first shifts the
simulated channel noise to bias the simulations
and then scales the error rate to obtain an
unbiased estimate with a reduced variance. This
importance sampling technique, which proved 10
be extremely effective in single- user detection
[5], is applied to the analysis of the multi- user
systems:

As discussed in [5], the fundamental issue is
to generate more errors by biasing the
simulations in cases where the error rate is very
small. This strategy is better described by the
two- user Gaussian example in Figure 2. In this
example the simulation is carried out by
generating zero- mean Gaussian noise vectors 1/,
random phase 6, and random values of the
interfering  bit b,  Considering b;=1
(corresponding to signals +a, +a, or +3a, - a,

which are marked by " + " in Figure 2) crror
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where H is the K X K matrix of signal cross -
correlation such that the (k1) element is
by, = < 8§, (1), S, (t) >. The vector of sufficient
statistics y consists of the outputs of a bank of K

filters each matched to one of the signals
T

ykz{r(t)sk(t)dt, for k=1,2,..,K.(4)
4]

The maximization in (3) has been shown to be
NP- complete, i.c., no algorithm is known that
can solve the maximization problem in
polynomial time in K. This computational
intensity is unacceptable in many application. In
the next section, we consider a suboptimum
receiver that employs artificial neural networks

for finding a solution to a maximization problem

similar to (3).

Neural Networks

Until now the application of neural networks
to multiple- access communications has not
drawn much attention. In this study we employ
neural networks for classifying different signals in
synchronous additive Gaussian channels. We
assume that the infromation bits of the first of
the K signals Is of interest, therefore, the phase
angie of the desired signal is assumed to be zero
(ie., (6, = 0)). Two configurations with multi-
layer perceptrons and sigmoid nonlinearity are
considered for multi- user detection of direct-
sequence spread- spectrum signals.

One structure is depicted in Figure 1.b where
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a layered network of perceptrons processes the
sufficient statistics . (4) of the multi- user
Gaussian channel. In this structure the first layer
of net (referred to as the hidden layer) processes
[¥15995--¥,J- The output layer may only have one
node since there is only one signal that is being
demodulated. This feed- forward structure is then
trained using the back- propagation algorithm [7].

In an alternate configuration, the continuous-
time received signal is converted to an N-
dimensional vector by sampling the output of the
front-end filter at the chip rate T_! as illustrated
in Figure 1.a. The input vector to the net can be
written so that the demodulation of the first

signal is viewed as a classification problem:
+Aa g 4T or -A AW 4y, (5)

where 3(1) is the spreading code vector of the first
user, 77 is a length- N vector of filtered Gaussian noise
samples and [= 2512 b, Al cos(6,) a®) is
the multiple- access interference vector with A',
= A, T/2,VYk = 1,2,..K. The layered neural net
is then trained to process the input vector for
demodulation of the first user’s infromation bits
via the back- propagation algorithm. For this
configuration we consider two training methods,
first the multi- layer receiver is trained via the
back- propagation algorithm, to classify the parity
of the desired signal (referred to as "trained"
exampie) [3]. In another attempt (referred to as

the "preset" example), the input layer of the net
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In this system, spectrum efficiency is measured as
the ratio of the number of channel users to the
spread factor, K/N.

In the next two sections, we first consider
optimum synchronous demodulation of the
multi- user spread - spectrum signal. Then, we
introduce the application of neural networks to

the multi- user detection problem.

Optimum Receiver

Multi- user detection is an active research
area with the objective of developing strategies
for demodulation of information sent by several
transmitters sharing a channel [4, 6, 8 9]. In
these situations with two or more users of
multiple-access Gaussian channel, one filter
matched 10 the desired signal is no longer
optimum since the decision statistics are affected
by the other signals (e.g., the statistics are
distrubed by

cross-correlations with  the

interfering signals). Employing conventional

matched filters, because of its structural
simplicity, may still be justified if the system is
operating at low bandwidth efficiency. However,
as the number of users in the system with fixed
bandwidth grows or as the relative received
powers of the interfering signals become large,
severe  performance  degradation of the
conventional matched filter is observed [1]. For
direct-sequence spread-spectrum systems,
optimum receivers obtained by Verdu and Poor

require an extremely high degree of software

Amirkabir / Vol.7 / No.27

complexity and storge, which may be
unacceptable for most multiple-access systems
[4 ., 9]. Despite implementation problems,
studies on optimum deniodulation illustrate that
the effects of interfering signals in a CDMA
system, in principle, can be neurtalized.

A complete study of the suboptimum neural
net receiver requires a review of the maximum
likelihood sequence detection fromulation.
Assuming that all possible information sequences
are independent and equally likely, and defining
b = [bﬁ” S bg)I , it is easy to see that an
optimum decision on b () is a one-shot decision in
that it requires the observation of the received
signal only in the i time interval. Without loss
of generality, we will therefore focus our
attention on 1 = 0 and drop the time superscript
and consider the demodulation of the vector of
bits b with the observation of the received signal
in the interval [0,T].

In a K-user Gaussian channel, the most likely
information vector is chosen as that which

maximizes the log of the likelihood function [4]
@
T T
[ 2
Dope = 47 max { 2 by 8 (Yr(Rde- b, S (9| d )
pOTATEL Ly [ ZJ‘ S, (¢ IILL; S, J t]

k%

where S (1) = Aa(t) cos (wt + 6,) is the
modulating signal of the k% user. The optimum
decision can also be written as

bopt =18 max {270 -wHL ), @)

be{-1,+1)
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hence a need for near optimum receivers that are
robust to near- far effects with a reasonable
computational complexity to ensure their
practical implementation.

In this study, a class of neural net receivers
are introduced that are based on multilayer
perceptrons and are trained via the back-
propagation algorithm. Neural net receivers are
very attractive alternatives to the optimum and
conventional receivers due to their highly parallel
structures. As it will observed, the performance

of the neural net receivers closely track that of

the optimum receiver in all examples considered.

System Description

In the multipe- access network of interest,
transmitters are assumed to share a radio band in
a combination of the time and code domain. One
way of multiple accessing in the code domain is
spread spectrum, which is a signaling scheme that
uses a much wider bandwidth than necessary for
a given data rate. Let us assume that in a given
time interval there are K active transmitters in
the network. In a simple setting, the k™ active
user, in a symbol interval, transmits a signal from
a binary signal set derived from the set of code
waveforms assigned io the corresponding user.
The signal is time limited to the interval [0,T],
where T is the symbol duration.r

In this paper we will concentrate on symbol-

CDMA Synchronous

synchronous systems.

systems find applications in time slotted channels

68

with the central (base) station transmitting to
remote (mobile) terminals and also in relays
between central stations. The synchronous
problem will also be constructed as providing us
with a manageable setting to better understand
the issues in the more difficult asynchronous
situation. In a synchronous CDMA system, the
users maitain time synchronism so that the-
relatjve time delays associated with all users are
assumed to be zero. To illustrate the potentials
of the proposed multi- user detector, we present
the application to binary PSK direct- sequence
signals in coherent systems. Therefore, the signal

at a given receiver is the superposition of the K

transmitted signals in additive channel noise [1,4]
1)
K

P
(=) ) b Aa (-0T) cos(@e[t-IT]+ 0,) +n, e,
i=1

k=1

where P is the packet length, A, is the signal
amplitude, _ is the carrier frequency, 6, is the
phase angle. The symbol b{" € {-1,+1} denotes the
bit that the k™ user is transmitting in the i time
interval. In this model, n, is the additive channel
noise which is assumed to be a white Gaussian
random  process. The time-limited code
waveform, denoted by a,(t), is derived from the
spreading sequence assigned 1o the k™ user. That
is, a (1) = Zit’ol al®)p(t-jT,) where p(t) is the
unit rectangular pulse of duration T, and N is the
length of the spreading sequence. One code
period a®=[af), o), o) ] s

spreading the signal per symbol so that T = NT,.

used for
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ABSTRACT:

The application of neural networks to the demodulation of spread - spectrum signals in a
multiple- access environment is considered. This study is motivated in large part by the fact that, in
a multi- user system, the conventional (matched filter) receiver suffers severe performance
degradation as the relative powers of the interfering signals become large (the "near- far" problem).
Furthermore, the optimum receiver, which alleviates the near- far problem, is too complex to be of
practical use. Receivers based on multi- layer perceptrons are considered as a simple and robust
alternative to the optimum solution. The optimum receiver is used to benchmark the performance
of the neural net receiver; in particular, it is proven to be instrumental in identifying the decision
regions of the neural networks. The back- propagation algorithm and a modified version of it are
used to train the neural net. An i/mpormnce sampling technique is introduced to reduce the number
of simulations necessary to evaluate the performance of neural nets. In all examples considered the
proposed neural net receiver significantly outperforms the conventional receiver.

Intvoduction the interfering signals become large (the "near-

This paper considers the problem of far" problem), severe performance degradation of

demodulating signals in a code-division multiple- the system is observed even in situations with

access (CDMA) Gaussian channel. Multiple relatively low bandwidth efficiencies (defined as

accessing in code domain is achieved by the ratio of the number of channel subscribers to

spreading the spectrum of the transmitted signals the spread of the bandwidth) [1]. For this reason

using  preassigned code waveforms. The there has been an interest in designing optimum

conventional method of demodulating a spread-
spectrum signal in a multi- user environment
employs one filter matched to the desired signal.
Since the conventional receiver ignores the
presence of interfering signals, it is reliable only
when there are few simultaneous transmissions.

Furthermore, when the relative received power of

Amirkabir / Vol.7 / No.27

receivers for multi- user communication systems
[4, 5, 9]. The resulting optimum demodulators,
however, have a variable decoding delay with
computational and storage complexity that
depend exponentially on the number of active

users. Unfortunately, this computational intensity

is unacceptable in many applications. There is
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