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Elevation Angle Measurement of Sea-Skimming Targets for Fine Tracking in
Multipath Environments of Sea Surfaces

ZIENS - Mzfsl - o2 . 0K

— —

. ZIAE
[=Ne)

HE=X
._|F_I'__

o
Mol
e
e

Tae-Hyung Kim * Chae-Hyun Jung - Hang-Soo Lee * Ji-Hoon An * Sang-Hyun Kim - June-Hyune Park

2 o

3 A% (sea-skimming) £ 4> ] TR AT wo] RixBXA X2 Hgs 37 o] oYt} W
AL U vAtd S FA s AF57] S84, £ =2 CIWS(close-in weapon system) o] #golthrt Qe Lt Al 3
W 2AM He o2 549 174E 45 WHS AT B =59 U Bckerstend] “HAF 7179
THE 7O 3} Bckersten®] W 9] @Al < AAS Thetslal, CIWSS] # o] thol ?Lxﬂx“{ e g g s
At SlH AXE BA ) 17+ Gty aRHOZ FAGC Tyt ety B £ 9 SAIFug 20 AlE
goldE 53l AA el s HristAt

Abstract

Accurately measuring elevation angles of sea-skimming targets via monopulse processing is difficult owing to the multipath signals
of sea surfaces. For tracking and shooting down sea-skimming anti-ship missiles, this study presents a fine measurement method for
elevation angles of targets under constrained conditions in terms of antenna beam widths of the close-in weapon system (CIWS) radar.
This method is based on Eckersten’s implementation of the “complex angle”. We design a specific application and extension of
Eckersten’s method, based on its limitations and scope for improvement, to the CIWS radar for estimating elevation angles of
sea-skimming targets accurately and effectively. We also evaluate the performance of the proposed method through simulations under
various antenna beam widths and transmission frequencies.
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Fig. 1. Geometry and notations for propagations of radar signals in multipath environments of sea surfaces.
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Fig. 9. Simulation results using Tx Fregs. of Ka band.
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Fig. 11. Simulation results using Tx Fregs. of Ku band.
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