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Abstract

In this paper, we propose an excellent ultrasonic transceiver system based on a QPSK modulation technique for
underwater communication. The transmitter sends a still image at the level of 187dB re 11Pa/V@Im through a power
amplifier by driving an ultrasonic sensor. The receiver performs digital conversion at the 100kHz sampling frequency,
demodulation and decoding process for the image sent from the transmitter through the underwater communication. We
have shown that the processed image at the receiver is almost the same as the orignal one. The maximum detection
distance of the system proposed in this paper is approximately 1.17km. To cope with the difficulties of transmission loss,
this paper proposes, implements and analyzes important parameters of sensors and circuits used in the system. Most of
the underwater communication has focused on the transmission of audio signal, but this paper suggests an efficient
underwater communication system for still image transmission.

Keywords : QPSK modulation/demodulation, still image, ultrasonic sensor, maximum detection distance.
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Table 1. Experiment for required power.

A2 Mo £ A

Ztd Cable |Power(Ww)

A c2 11.13

B C1 28.75

B C2 10.88

C C1 28.32

C C2 10.55

C c2 10.52

A C2 11.11

B C1 28.21

B Cc2 11.17

A C1 29

A C1 28.76

C C1 28.13
Atype : 1,170 Ct :100m
Btype: 11,180Q Co2: 30m
Ctype: 11,200@
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Table 2. GLM Analysis of variance.

General Linear Model: Power(W) versus 2d, Cable
Factor
Ztd

Type Levels Values
fixed 3ABC

Cable fixed 2 C1C2

Analysis of Variance for Power(¥), using Adjusted SS for Tests

Source DF Seq SS ndj SS Adj MS F ?
Ztd 2 0.78 0.8 0.39 9.93 0.012
Cable 1 932.98 932.98 932.98 2.4E+04 0.000
Ztd*Cable 2 0.05 0.05 0.03 0.65 0.55%
Error 6 0.24 0.24 0.04

Total 1 934.05

Main Effects Pla - Data Means for Power(W)

Ztd Cable

»
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Fig. 8

Main effect plot of required power.
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