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32kH
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KHZz
y4

%=

TX-RX Elements 1 TX and 1 RX Transducer — (|

: * 155 I8
Sampling Frequency 102400 Hz = I
TX Center Frequency 32k Hz ~ o >
Band Width 32k Hz ° OFDM‘/,/I \)

20ms
OFDM symbol length T 20.0 ms (2048 points)
Gl length Tg 5.0ms (512 points) o 2 kF FT
Effective Symbol length Tu=T+Tg 25.0ms
Chirp Signal Length for Frame Sync
E AN\ *

Number of Sub Carrier e HD X)) 71641
Number of Pilot in OFDM symbol Zadoft —Chu, Ny= 321 and 41
Data Rate 62.4kbps (16QAM) S
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1Frame = 1.00sec = 102400points
Fs=102400 points/sec

Osec

320+3*600+320

=2440 SC 20%2560

=51200

610 byte for 16QAM, R=1/2
305 byte for QPSK, R=1/2

40%2560
=102400

4%2560 8%2560

2120%7+320
=15160 SC
DL CHARP =
upper 16KHz of
32KHz Channel
3790 byte for 16QAM, R=1/2
1895 byte for QPSK, R=1/2
UL CHARP =
lower 16KHz of
32KHz Channel

¢ 2560——x——2560——x——2560

Data Sub Frame
MIKA 20200CT

Sync Sub Frame
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Network System STATION side )

3
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BASE STATION SIDE

HOST PC Command to Robot

type | length Val
28 | 28 aue
[~ | « HOST PC controller

« UDP packet with
CRC

. . hannel Coding R=1/3 [
» Convolutional Code
Rate de-Matching R=2/3 Rate Matching R=3/2 fo r F E ‘
; } OF
OFDM DE-
MODULATION
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Network System ROV side O BRK S
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E
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OCEAN ROBOT SIDE

Ocean Robot Movement and Camera Control

Raspberry Pi

Command to Robot Data to Host

 Ras Pi Robot
ROV
with Camera

Rate Matching R=3/2

OFDM DE- . .
OFD
MODULATION
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» Zynq7000 ARM-
embedded FPGA

e OST7010 Power
Amp
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ROV Underwater Robot
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TX Transducer

RX Transducer I

RX Tranaducer

TX Transducer
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[3] Atsushi Kinjo, Yusuke Onna, Suguru Kuniyoshi, Rie Saotome, Taisaku Suzuki, and
Tomohisa Wada, “A 32kHz Bandwidth, Robust TDD Synchronization, Underwater Small
Area Acoustic Network (USAAN) System,” MTS/IEEE OCEANS 2018, Charleston USA,
October 22-25th 2018.

[4] Shiho Oshiro, Yuta Sakuma, Ryuki Chibana, Atsushi Kinjo, Yusuke Onna, Suguru
Kuniyoshi, Rie Saotome, Hajime Toma, Fumiaki Takemura, Taisaku Suzuki, Tomohisa
Wada, “A Prototype Wireless Underwater Robot Control system using a 32 kHz Bandwidth
Underwater Small Area Acoustic Network (USAAN),” IJICSNS International Journal of
Computer Science and Network Security, VOL.20, No.6, June 2020.
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