A by olass VAR Liasl oY o )lods OFR sl oy 5 olK5lS 5 swroiigre dlono

by Sl )0 pundblisegsy Jlad pd (g5le a1 5 5 15

Sobiul Ol dee
mfallah@shirazu.ac.ir - )|l o5l 565 N AYAB-FFAY iy Bgaio )55 ply oKiils ¢ gwidige (33 05,5 -)

sk bt b0 0T 03 (s 5l ailgme (gl Elgal a5 09 o (Saalinng aan Ol s sl el byd Ol jo pslids o8 > roa S
csbliiog 2SI e Sy oLl Eely pao) pablii ose 4 by 55 olsieas by o] &8 o e i o 2501 b, (6o
Lacelu by gk ptizr B ool Ll 5 35,35 bl 250 (i ol glgel okinsT (gorbliiashs ottt 1y 01 45 00 i
ol s OS] pansbliie Jlab ot (gl gl IS8T Lasgs yoliss j5m (S g |y omslio lSel 4 dims dslol 055 el 4y ylizeas
Sl o oSl (Lol DYl el o Sleiioy @ plgn 5> o by jglid (pmblineg) 5 lxin o (53Le 55T by bl
0l 599169, 5 w0 (LES 1) ES o Lz g Sy i oLl sla el )y b (gl o (nl ally gazme Bes b (gl 50 (curblinegs)
s o e 5 (6l plol by sl o0 plowl LuilS )5 0555 15 el (ol 15T 5 o 0l (LS (g jlasdands brwss (g3l
St sl el )l )...,l_; 59,15 3525 3 plen [T x5l eaindl o JUSw (wilS 3 il bawgi jglid g5l IKaT 1Sl 4 oo eols ylis

smbolie Jlad e 5l IKET ¢ Goe oS (ol yd Cudlie (8 > gz o a9l ¢ purblinegsy (5 i o sdalS slresly

Application of Geomagnetic Detection in Marine Surveillance

M.Amir Fallah, Assistant Professor*

1-Department of Engineering, Payame Noor University (PNU), P.OBox 19395-4697, Tehran, Iran, Email: mfallah@shirazu.ac.ir

Abstract: Vessel traveling at sea causes hydrodynamic anomalies in sea water called Kelvin waves. Motion of conductive sea water
due to Kelvin waves in natural Earth's magnetic field makes these waves visible using magnetic transducers. Geomagnetic anomaly
induced by the motion of vessels may extend several kilometers and stay up long hours under certain conditions which consider this
geomagnetic anomaly as a good candidate in marine surveillance. From remote sensing point of view in this work, we proposed a
method for detecting vessel geomagnetic anomaly using an airborne magnetic sensor. Analytical formulations are derived and shown
that physical properties of hydrodynamic Kelvin waves in shallow water are directly related to vessel parameters such as speed and
traveling direction. Numerical simulations are used to demonstrate the applicability of our results. Vessel detection is performed in
frequency domain. It is shown that the proposed detection method is noise robust and can be used to detect a vessel in a noisy
ambient. Effect of vessel parameters such as velocity and traveling direction in frequency spectrum of received signal are
investigated.

Keywords:Geomagnetic anomaly, vessel, velocity, traveling direction, marine surveillance, shallow water, passive magnetic
detector.
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