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Study on Color Video Pictures Transmission by Digital (PSK) Acoustic Signal
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We have been studying video picture transmission by acoustic sigal. As the
result of many studies, we have successfully carried out an ocean experiment for
acoustic transmission of color pictures to the mothership from “SHINKAI 2000” at
the depth of 2,000m. But in this case, the transmission data rate was very slow for
analogue modulation system, and much time (46 sec) is needed for transmitting an
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enormouse amount of picture data. Therefore, a video picture transmission system
requires a higher data rate transmission method.

Thus we decided to employ the PSK (Phase Shift Keying) method which is
the most superior system indigital modulation. But the PSK method for long-range
application includes various difficulities, that is, (1) lower frequencies used for
long-range transmission because the absorption loss of acoustic energy increases
at higher frequencies. But the higher data rate of PSK transmission requires a
wider band-width, which is limited by the carrier frequency and the band width of
the acoustic transducer. (2) Phase distortion caused by frequency charactaristics of
the channel. (3) Unstable acoustic channel and effect of the Doppler shift make its
reliability lower.

We have made many studies to solve these various difficulities of PSK ap-
plication for long range transmission in sea-water. Therefore a test system of high-
speed PSK acoustic video picture transmission with 4-PSK at 20 k-bps was real-
ized through development of, (1) Adaptive Equalizer (AEQ) with phase controller
that removes the phase distortion and compensates for the Doppler shift, (2) Image
coading based on Discrete Cosine Transformation (DCT) that reduces the color
video information to 2bit/pixel.

As the result of ocean experiments with a test system, we have carried out a
7 second transmission of color pictures at the range of 3,500 m with depth direc-
tion.

Key word:  Acoustic telemetry, Video picture transmission, Hi-speed digital data
transmission, PSK, Image coading, DCT method
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