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e Sensor network as an undirected graph ¢ of order N v;=afd;0; —afu; o Distributed event localization with N =7 agents
e Measurements are ¢; € R” é\ — _ag;( “pz) Bd, 9 —v;+Bu, e Each agent can obtain DoA ¢;
h(0,p;) — arctan | 2=
¢;=hi(0,p;)+&, 1eN:={1, N} — Node degree: d; =}, ;5 (0.p) =arctan T,—S?¥
. . & N . .A.
— Unknown variable: 8 € R" ~ Incomming COIHI.IIUIIIC&‘CIOII. Uii=2 =149, | — Target location: 8 =[T,,T,] " € R?
_ Private parameters: p; € R? Pr(lblem 1. For k € N, infer (or fr‘econst'r'u.ct) t/lze k-th grqdzent — Sensor location: p;=[S*,5Y]T € R?
’ gi.(0r,pr) and the private parameters pg by listening to (or inter- _ Gaussian noise: & ~G(0,10~3)
— Sensor mapping: h; :R™="T45R" cepting) both é\k and uy. - St )

) Results from 103 MC simulations
Reconstruction Strategy e Mean-square tracking error (MSTE)
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“(1)=(1/103" " flei]

— aussian noise: &; ~G(0,R;)

e Goal: Estimate 6 distributively via local interactions

Assumption 1. Parameters o, 3, and d; are known to adversary. MST!
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. o, G Cradient estimator Centr:a,hzed \.fS dls.trlbuted e; f’ (t)—0;(t)
N R & . . R — Gradient estimation error: e; =a(t) —a(t)
bs v=0af3d;0 —aBu, v(0)=0,
0 16°
E - ¢ : P4 z2=—v—a—[d;0,+ u;, Z(O):Qk,o, | MSTE for all 7 agents: e; =0(t)—0;(t) 196, |
E R : . | ~ . R | sle | O Tuth
E -150 - a:-—a——sgn{@k—z}, G,(O):a,o ‘ -49.7 - X Estimated
= 200 T T PR ‘ —— -49.8 - 001
250 e ¥ER" and Z€R"™ are the estimates of vy and 6, E 4gq. 5002
300 - w e a<R"isan estimate of the gradient gi, plus a bias . 200 400 . 600 200 0002 50 T e ww %
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X-Location [m] Theorem 1. Given 0 < 7 K 1, the estimates a con- s Parameters: 7=10"3 and k=102 X
. ) . | : . % , 503" X |
e Localization problem min J(@ Z £.(6.p:) verges to the private gradient agk(ﬂ/,\pz) + Vg o 1 finite 2 N
. 0 time t* > 0; i.e., V t > t*, |lagr(0k(t),Pr) + Vpo — . AL AR T
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£:(0.p;):= §(¢i_hi(9;pz))TRi— (¢z_hz(97pz)) a(t)||e=0(7), where O(T) is a residual error. O i o . o 504 -50.)§I t' -5F | 298 496
time -10Calion |m
L. . . Reconstruction of Private Parameters
e Distributed algorithm (for i-th agent) R Conclusion
For all t >t*, we have agy(0x(t),pr)+vr o~a(t). | . . .
SN 520' (B 5) e T'wo step prcess to infer private information
w e M measurements are taken of the signals a(sT') and @ (sT) . . . -
. . — Gradient estimator using sliding mode observer
N with sampling rate T" and s={1,---,M } . . .
= _ . . . — Parameters are inferred by solving a nonlinear least-
0, = —ozgz( iPi)— Z e Assuming .the functional form of the gradient and the vari- squares problem
j=1 ance of noise R are known
— 2.(0) =1 n L e Future work
v;(0) =v;,, €R™ and Zi:lv%o =0 Unknwon parameters vy , and pg along with the measurements
— @(O) — é\z L ER" @i can be estimated by solving — Consider dynamic (tracking) problems
_ @, are positive constants (5T g 9 — Extend the results to discrete-time problems
. . A . v m1n¢ ZHOzg k(O (sT).pr) +0k.0—a(sT)| — Develop privacy preserving/secure distributed esti-
— Adjacency matrix A = a;; (Vi,j EN) ko0 Bk Pk g
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