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FPGA Implementation of Undersea Video Transmission System

for Visible Light Communication
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The mainstream of conventional underwater radio communication technology is acoustic communication; however,
there is a problem in that the communication speed is limited. On the other hand, optical wireless communication
technology has been utilized, wherein in which large capacity data transmission becomes possible. In this paper, we
show the configuration of the transmitter and receiver for FPGA mounted video and its evaluation results for video
transmission by underwater visible light communication. As a result of the evaluation, it is shown that a transmis-

sion speed of 20 Mbps or more can be achieved, and the total power consumption of the visible light communication

transceiver was at most 0.372 W.
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Fig.1. The absorption decay of electromagnetic waves

(radio and light waves) in the sea.
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Fig.2. Visible light communication (VLC) technology.
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(b) Timing chart of received data

Fig.4. RS-232C communication waveform.
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Table 1. Development environment and design specifi-
cations.
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| 5 bit Unit 3 n‘
A B/ B
1 Parallel-to- T
Serial | e
11 for "'| conversion o
200MHz Frame Start Bit Cirguit
Couynter 4| ; |
GND for
Clocking 25MHz \ Start Bit
Wizard
400MHz
System Clock
125 MHz

(a) Transmitter structure for visible light communication
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(b) Receiving structure for visible light communication

Fig.5. Block diagram of the proposed system architec-
ture in FPGA.
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Fig.6. Simulation waveform of implemented transceiver.
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Table 2. Hardware utilization of visible light communi-
cation transceiver module.

LUT | LUTRAM | FF | BRAM
Using 1272 24 1974 2
Utilization [%] | 7.23 0.40 5.61 3.33

1 1
TT IO

Implemented visible light -
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Fig.7. Flooplan of FPGA chip.
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Fig.8. Serial transmission experiment of video data.
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