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SL

DI

DI

No

Reflected
signal

R
a

(CD5441 / GIF)

Direct signal
Parameters

Signal-to-noise ratio

No:  Noise spectrum (dB/1 P, 1m, 1Hz)
DI:   Directivity  (dB)
R:    Slant range  (meter)
a:     Attenuation  (dB/1000m)
SL:  Source level (dB/1 P)

- Transmitted power (SL)
- Transmission loss (TL)
- Environmental noise (No)
- Transducer directivity (DI)
- Receiver bandwidth (B)
- Ray bending and reflected signals

N

N
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������ 2 � 3����� ������� �������"���

Port/starboard axis

Forward/aft axis

Transmitter element

Hatched areas indicate receiver
element in use for the different
beamwidths

Receiver
elements

Receiving
elements

A A

HPR Narrowbeam Transducer

Wide
beam

Narrow
beam

A-A

(CD5564)
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MPT 339 series
Source level = 195 dB

SPT  331 series
MPT 331/DuB vertical
Source level = 206 dB
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Ship noise

Drilling noise

Thruster noise

Wind force (Beaufort scale)

Spectrum level (dB rel 1   Pa)

Frequency (Hz)
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Mackenzie (1981) JASA 70,807-12
Del Grosso (1972) JASA 52,1442-6
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+

180

(Cd5579)
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������ �6 � +�"����� �����

(Cd5569)

Min. accepted
pulse length

Direct
pulse

Direct
pulse plus
reflection

Tx pulse

Reflection
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TP C

Range to TP C Position of transducer
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Transponder

Y
y

R

z

Z

Transducer

Computation of
alongship distance

(CD3940A / GIF)
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Computation of the
position reference in the
alongships plane
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D
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B
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Computation position
reference in two planes

Alongship
Athwartship

Slant range

2 2 1/2

(CD3940C / GIF)
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Horizontal position error

East coordinate relative to center of transponder array

(CD5438)
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