844 IEEE TRANSACTIONS ON ANTENNAS AND PROPAGATION, VOL. 48, NO. 5, MAY 2000

Correspondence

Comments on “Statistics of the Scattering Cross Section of REFERENCES
a Small Number of Random Scatterers” [1] J.S. Dabaand M. R. Bell, “Statistics of the scattering cross-section of a
small number of random scatterertfEE Trans. Antennas Propagat.
Ali Abdi and Said Nader-Esfahani vol. 43, pp. 773-783, Aug. 1995.

[2] M. K. Simon, “On the probability density function of the squared enve-
lope of a sum of random phase vectoi§EE Trans. Communvol. 33,

Index Terms—Complex radar targets, electromagnetic propagation in pp. 993_“996’ Sept. 1985. . L )
random media, random scatters, scattering cross section. [3] A. Abdi, “Sum of random vectors problem and its applications in com-

munication engineering,” (in (in Persian)), M.S. thesis, Dept. of Elec.
and Comp. Eng., Univ. Tehran, Tehran, Iran, Feb. 1996.

. [4] A. Abdi, H. Hashemi, and S. Nader-Esfahani, “On the PDF of the sum
In [1], Daba and Bell have used a random vectors model to inves- of random vectors,JEEE Trans. Commupwol. 48, pp. 7—12, Jan. 2000.

tigate the statistical behavior of the scattering cross section, when thgs) a. Abdi and S. Nader-Esfahani, “A general PDF for the signal enve-

number of scatterers is small. Specifically, they have considered the lope in multipath fading channels using Laguerre polynomialsPric.

sum ofn random vectors with lengthd;’s and anglesb;’s. Using IEEE Veh. Technol. ConfAtlanta, GA, Apr. 1996, pp. 1428-1432.

a phasor notation, thih vector can be represented Hy exp(j ®;), [6] — "An optimum Laguerre expansion for the envelope PDF of two
. . . sine waves in Gaussian noise,"fmoc. IEEE Southeast Conflampa,
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as>." , Aiexp(j®;). In[1], n is a deterministic variabled;’s are

positive deterministic variables add’s are independent random vari-

ables, distributed uniformly of0, 2«). Based on the above assump-

tions, Daba and Bell have derived closed-form expressions for the prob-

ability density function (PDF) af,, = | 3.7, A; exp(j®;)|*, defined

in[1, eq. (2)], using two different approaches. In [1, sec. llI-A] and for Authors’ Reply
different A; s, a recursive method is developed; while in [1, sec. l1I-B]
and for equaH;’s, an orthonormal Laguerre polynomial representation Jihad S. Daba and Mark R. Bell

is used. However, the following issues concerning these two methods

should be mentioned. ndex T Rand teri teri i
. . . naex terms anaom scattering, scattering cross section.
1) It seems that the recursive method described in [1] has been g g

used previously in [2], for solving exactly the same mathemat-
ical problem, i.e. the PDF of.,. . INTRODUCTION
2) Laguerre series expansion for the PDESaf presented in [1]
holds not only for positive identical constamts’s, but also is

; . o _paper [1].
ﬁf/g“f;}b(;irf\gﬁstﬁggrglcﬁe In whidtis are dependent pos Abdi and Nader-Esfahani point out that we did not reference Simon

3) In [1], the coefficients of the Laguerre series expansion fcgﬁ] for the part of the paper presenting the recursive method for finding

the PDF ofS, are determined via Monte-Carlo simulations,t e density function of the scattering cross section. However, we did

assuming positive identical constants’s. However, it can cite two earlier references that make use of this technique [3], [4]—the

be shown that under the more general condition of dependéiﬁ?t of the same mathematical problem (random walks in the plane)

positive randomA,’s, these coefficients can be computec&?d the second specifically related to the problem of radar scattering.

exactly, via closed-form formulas [3], [4]. e agree that [2] would have been an excellent additional reference on

4) In [1], by the Kolmogorov-Smirnov nonparametric test, itis onl)? r'l?rllaete?upr)trr?:rlergi:lr: gg:nthmautnclzftll_c;nsljarre series expansion holds not
confirmed that a Laguerre series expansion, with a finite number y P 9 P

of terms, can closely approximate the PDFSf. However, to only for positive identical scattering amplitudels, but also for the

manipulate a series with infinite number of terms efficiently, it isg ?f)irWh:r:rth?Ij S?]rgv\??hp;nvszrgiéa:gtoggﬁgzb;; S;N'Zr(;airg;ﬂtirf;dmg
important to have a quantitative relationship between the truni\%— hap £ '

Abdi and Nader-Esfahani raise four concerns with respect to our

tion error and the number of terms used. This important issue e only assumEd they took on fixed (nonrandom) valdes - -, Ay. .
. . e only used identical values in the examples presented for ease of il-
not addressed in [1]. For a similar random vector problem, this . .
gtratlon. In [5], the results are shown to hold fby that are indepen-

subjectis discussed completely in [3] and necessary relationshi . . L - . .
are derived between the truncation error and the number of ter esnt identically distributed (i.i.d.) random variables. We did not show

. that it held for dependent sequences of random variables, but because
used. These results are partly reported in [5] and [6]. : . ) -
the Gram—Charlier technique hinges on the fact that the real and imag-
inary parts ofzif:1 Aje'®i are asymptotically Gaussian, we would
expect the result to hold for any random sequefidg} satisfying the
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