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I. SUPPLEMENTARY MATERIAL ORGANIZATION

The following additional section contains supplemental ma-
terial for this letter. More specifically, Sec. II provides a
corresponding simulation analysis as that reported in the paper,
concerning Laplace noise.

II. LAPLACE NOISE ANALYSIS

In this section we compare G-Rao and GLR tests, by
evaluating their performance in terms of system false alarm
and detection probabilities, defined as PF0

, Pr{Λ > γ|H0}
and PD0

, Pr{Λ > γ|H1}, respectively, where Λ is the
statistic employed at the FC. The focus will be here on wks
modelled as Laplace noise. Additionally, we will validate the
zero-threshold choice proposed in the paper.

As in the paper, we consider a 2-D scenario (xT ∈ R2)
where a WSN composed of K = 49 sensors is employed
to detect the presence of a target within the (square) region
A , [0, 1]2, being the surveillance area. For simplicity the
sensors are arranged according to a regular square grid cover-
ing A. With reference to the sensing model, we assume wk ∼
L(0, βk), k ∈ K (here L(µ, β) is used to denote a Laplace pdf
with mean µ and scale parameter β). Also for simplicity, we
assume that each βk is chosen such that E{w2

k} = 1. Also,
the AAF chosen is g(xT ,xk) , 1 /

√
1 + (‖xT − xk‖ / η)

α

(i.e. a power-law), where we have set η = 0.2 (viz. ap-
proximate target extent) and α = 4 (viz. decay exponent).
Finally, we define the target Signal-To-Noise Ratio (SNR)
as SNR , 10 log10(θ2/E{w2

k}). Initially, we assume ideal
BSCs, i.e. Pe,k = 0, k ∈ K.

As explained before, ΛG and ΛR are implemented by means
of grids for θ and xT . Specifically, the search space of the
target signal θ is assumed to be Sθ ,

[
−θ̄, θ̄

]
, where θ̄ >

0 is such that the SNR = 20 dB. The grid points are then
chosen as

[
−gTθ 0 gTθ

]T
, where gθ collects target strengths

corresponding to the SNR dB values −10 : 1 : 20 (thus Nθ =
63). Differently, the search space of the target position xT is
(naturally) assumed to coincide with the surveillance area, i.e.
SxT

= A. The 2-D grid points are then obtained by regularly
sampling A with NxT

= N2
c points, where Nc = 100.

First, in Fig. 1 we show PD0
(under PF0

= 0.01) versus a
common threshold choice for all the sensors τk = τ , k ∈ K,
for a target whose location is randomly drawn according to a
uniform distribution within A. It is apparent that in the low-
SNR limit τ = 0 represents a nearly-optimal solution, since the
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Figure 1. PD0 vs τk = τ , PF0 = 0.01; WSN with K = 49 sensors,
Pe,k = 0, SNR ∈ {0, 10} (amplitude signal with positive/negative polarity).

optimal value of τ found numerically depends on the polarity
of θ, which is unknown (this both applies to GLR and G-Rao
as well). Similar results have been observed also in the case
of Gaussian noise in the paper itself.

Secondly, in Fig. 2, we report PD0 (under PF0 = 0.01)
versus target location xT (for SNR = 5 dB), in order to
obtain a clear comparison of detection performance over the
entire surveillance area A. It is apparent that the G-Rao test
presents only marginal loss over the GLRT. By looking at the
similar qualitative behaviour between Laplace and Gaussian
noise (reported in the paper), we conclude that such trend is
quite general for unimodal zero-mean noise pdfs.

Finally, in Fig. 3 we compare the PD0
(for PF0

∈
{0.05, 0.01}) of considered rules (for a target with randomly
drawn position within A) versus SNR (dB), in order to obtain
a comparison of detection sensitivity versus the signal strength.
It is apparent that both rules perform very similarly over the
whole SNR range, as well as for a different quality of the
reporting channel (Pe,k = Pe ∈ {0, 0.1}), with G-Rao slightly
outperforming the GLRT at low SNR.
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Figure 2. PD0 vs xT , PF0 = 0.01; WSN with K = 49 sensors, τk = 0,
Pe,k = 0, SNR = 5dB.
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Figure 3. PD0 vs. SNR (dB), PF0 ∈ {0.05, 0.01}; WSN with K = 49
sensors, τk = 0, Pe,k = Pe ∈ {0, 0.1}.


