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Channel Modeling and Fading Overcoming Methods for C-Band
Long-Distance Ship-to-Ground Communications

Myoungjun Ko®', Donghyun Lee”, Tachong Min", Woncheol Cho’

2 o
2 E=relde Cband T3 ] AukAA; 7ol 74 FAl 3E 7 diX] vk} mdls o]gale] A
malgslole) Avta) x]Abell= 30dBio]ANe] 305 oY) Stabilizer2} Positioner ¢ol] ®Ai=Ee] F+ #AA 7k
LOS(Line Of Sight)7} & &A= 53t 74 £ 7o) ma=ich Addte] XAtoZHE] 24kmeollA]
50km AA7FA] AL W A AHS SAslom, FH diA] dxiRdR &g Ad mds) o) 2 X3

]
< Blshlrh A WA wlRe R ol ol A v W AL olgdle] selde UG

2~ o] y}

] 2 T x»T o

s AR kv o] 24 uPEE A4k dAA R oS AAT 4 glom, W vk 2d A A
)3

ojdo] W= A qellx] 4241 HE o] <F 5dB F7)8sit)
Key Words : Maritime communications, Two-ray ground reflection model, Spherical earth model, Deep fading

ABSTRACT

In this paper, channel modeling was performed using a spherical earth reflection model for C-band
long-distance ship-to-ground communications. A unique wireless communication environment in which the
LOS(Line of Sight) is always present was considered because a high-gain antenna over 30 dBi is mounted on
the stabilizer and the positioner on the ship and the ground. The received signal strength was measured when
the ship moved the point of 24km to 50km from the ground, and it was confirmed that it was in good
agreement with the channel model result predicted by the spherical earth reflection model. Based on the
channel model, two kinds of fading overcoming method were proposed using antenna height adjustment and
beam steering. By applying the antenna height adjustment method, fading can be basically eliminated. And
through the beam steering, the received signal strength was increased by 5 dB in the area where deep fading

occurs.
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Fig. 1. Plane earth reflection model
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