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ABSTRACT:

This plan will continue to carry out maintenance and statistical analysis of observation datg
for 9 port areas including Taipei, Keelung, Suao, Hualien, Kaohsiung, Anping, Budai, Taichung
and Penghu in 2024, and try to develop underwater wirel ess communication systems, the relevant
results are described below.

Port operations are closely related to the ocean and weather environment. Statistics of ocean
observation data over the years show that the Hs of Kaohsiung Port, Anping Port, Buda Port and
Penghu Port are all less than 1 m. The Hs of Budai Port is 0.49 m, which is the smallest among
the ports, and the Tp is 7 seconds, the highest proportion of wave directionsisin the W-N quadrant,
accounting for 58.4%.The Hs of Keelung Port, Suao Port, Hualien Port, Taichung Port and Taipel
Port isall higher than 1 m. The Hs of Taichung Port is 1.45 m, which isthe largest anong al ports
and the Tp is 6.4 seconds, the wave direction is mainly located in the N-E quadrant (63.9%). The
current velocity in Keelung Port, Suao Port and Hualien Port isall lower than 20 cm/s. The average
velocity of Keelung Port is 17.5 cm/s, which is the lowest among all ports, the current direction
mainly flows between N-E and S-W quadrants. The current velocity in Anping and Budai Port iS
both 23.9 cm/s. Ports with current velocity higher than 25.7 cm/s (1/2 knot) include Kaohsiung
Port (27.9 cm/s), Taichung Port (38.1 cm/s), Taipel Port (41.6 cm/s) and Penghu Port (34.2 cm/s).
The average current velocity of Taipel Port is the highest among the 9 ports. The current mainly
flows in N-E and S'W quadrants, and the current direction probability distribution is similar to
that of Budai Port. A test of underwater wireless communication equipment was completed in the
waters adjacent to Keelung Port in 2024. The results showed that the controller can effectively
handle delays and character errors caused by the data transmission process. During the test, the
average transmission rate of the modem was 83.02 bytes/s. Monitored by AWAC It takes about
270 seconds for the data to be transferred. Anaysis of the modem transfer rate found that the
transfer rate increased as the file size became larger, which is consistent with the results of the
2023 water tank test. In 2025, the communication distance will be extended and the transmission
characteristics of underwater acoustic communication will be analyzed as the communication
environment changes.

The long-term ocean observation data and application results of commercial ports in 2024
can provide Maritime Port Bureau. MOTC, Taiwan International Ports Coporation, Ltd and other
relevant units as reference for ship navigation, harbor planning and port construction applications.
It can also be used as a reference for planning, design and research by government agencies,
engineering consultants and academic institution.
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(90%) | (85.1%) | (93.3%) | (91.8%) | (80.8%) | (99.9%) | (74.1%) | (80.6%) | (96%)
3 1,996 | 13,058 | 12,733 | 3,212 | 10,954 | 1,485 | 9,058 | 12,857 715

(89.4%) | (92.4%) | (90.1%) | (86.3%) | (70.1%) | (99.8%) | (64.1%) | (82.3%) | (96.1%)
4 1,947 | 12,417 | 11,801 | 3517 | 10,953 | 1,655 | 9599 | 12,731 699

(90.1%) | (90.8%) | (86.3%) | (97.7%) | (72.4%) | (98.5%) | (70.2%) | (84.2%) | (97.1%)
5 2,079 | 10,905 | 12,029 | 3,629 | 11,706 | 2,230 | 10,431 | 12,271 731

(93.1%) | (91.3%) | (85.1%) | (97.6%) | (74.9%) | (99.9%) | (73.8%) | (78.5%) | (98.3%)




%32 fa& iR RGBT G e p s 4 ()

ABE IR B wEE B @k TR *RE ER R Ei ik
' 2020~2023 | 2004~2023 | 2004~2023 | 2018~2023 | 2003~2023 | 2021~2023 | 2004~2023 | 2002~2023 | 2022~2023
(U g %) | (WEF% | (REF% | REF% | (REF% | (LEFN | CUEF%) | (REF%) | (L8 F%)
6 2,232 12,414 | 11,858 3,519 10,770 2,093 12,428 11,071 703
(95.6%) | (88.2%) | (86.7%) | (97.8%) | (71.2%) | (96.9%) | (86.3%) | (73.2%) | (97.6%)
7 2,869 12,717 12,829 3,644 12,402 1,641 14,087 13,398 728
(96.4%) | (85.5%) | (88%) (98%) | (79.4%) | (73.5%) | (94.7%) | (85.8%) | (97.8%)
8 2,237 12,730 | 13,569 3471 12,370 2,223 13,592 13,420 741
(75.2%) | (85.6%) | (91.2%) | (93.3%) | (79.2%) | (99.6%) | (91.3%) | (85.9%) | (99.6%)
9 2,066 13,351 14,217 3,369 12,247 2,157 12,884 12,266 713
(71.7%) | (92.7%) | (98.7%) | (78%) (81%) | (99.9%) | (89.5%) | (81.1%) (99%)
10 1,887 12,127 14,533 4,052 9,798 2,157 11,709 10,340 1,468
(63.4%) | (81.5%) | (97.7%) | (90.8%) | (62.7%) | (96.6%) | (78.7%) | (66.2%) | (98.7%)
11 1,880 11,037 12,680 4,062 9,687 2,131 10,969 8,258 1,414
(65.3%) | (76.6%) | (88.1%) | (94%) | (64.1%) | (98.7%) | (76.2%) | (54.6%) | (98.2%)
12 2,015 12,413 | 13,890 3,530 10,230 1,419 9,970 11,286 707
. 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 0
(90.3%) | (87.8%) | (98.3%) | (94.9%) | (68.8%) | (95.4%) | (70.5%) | (72.2%) (95%)
it 25,065 | 146,994 | 156,097 | 42,700 | 135,913 | 22,011 | 135,596 | 141,905 9,933
(83.2%) | (86.2%) | (91.9%) | (92.8%) | (74.1%) | (96.1%) | (79.3%) | (77.1%) | (97.2%)
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433 FELEATRAZ AT B

ALk
& | BT (M) | Hs<0.5 (%) | H0.5~1.5 (%) | Hs1.5~3.0 (%) | Hs>3.0 (%)
% 0.93 30.0 53.1 15.9 0.9
% 0.45 79.0 18.4 2.2 0.4
# 1.36 11.0 52.8 325 37
% 1.78 4.2 38.0 47.7 10.0
. 1.09 33.9 39.3 23.2 3.6
IR B
F& | 4B T (M) | Hs<0.5 (%) | H0.5~1.5 (%) | Hs1.5~3.0 (%) | Hs>3.0 (%)
% 1.17 0.8 82.3 16.4 0.4
% 1.09 8.3 76.4 11.7 3.6
# 1.46 2.6 61.0 32.1 4.4
% 1.52 0.0 53.3 46.3 0.4
S 1.30 3.0 68.7 26.1 2.2
=ik
& | 4% T (M) | Hs<O0.5 (%) | Hs0.5~1.5 (%) | HsL.5~3.0 (%) | Hs>3.0 (%)
% 1.08 2.1 83.8 13.8 0.3
% 0.92 16.6 71.7 9.7 1.9
# 1.36 39 62.8 30.5 2.8
% 1.53 0.0 52.2 47.2 0.5
S 1.23 5.6 67.2 25.8 1.4
3 e
& | 4B T (M) | Hs<0.5 (%) | H0.5~1.5 (%) | Hs1.5~3.0 (%) | Hs>3.0 (%)
% 0.58 39.8 60.0 0.2 0.0
% 0.93 20.5 65.3 13.2 1.0
F 0.74 20.4 76.3 3.2 0.1
% 0.75 8.7 91.3 0.0 0.0
. 0.75 22.3 73.2 4.2 0.3
% TR
F& | 4B T (M) | Hs<0.5 (%) | H0.5~1.5 (%) | Hs1.5~3.0 (%) | Hs>3.0 (%)
% 0.50 58.9 40.5 0.4 0.2
% 0.96 23.3 61.4 13.4 1.9
# 0.61 47.2 49.1 3.1 0.7
% 0.54 42.3 57.6 0.2 0.0
S 0.66 42,6 52.4 4.4 0.7
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Rk
& | 4B T (M) | Hs<0.5 (%) | H0.5~1.5 (%) | Hs1.5~3.0 (%) | Hs>3.0 (%)
% 0.36 77.9 22.1 0.0 0.0
% 0.53 61.2 35.9 2.0 0.9
# 0.48 61.3 38.7 0.1 0.0
% 0.61 355 64.5 0.0 0.0
> 0.49 60.4 38.8 0.6 0.2
E P B
& | 4B T (M) | Hs<0.5 (%) | H0.5~1.5 (%) | Hs1.5~3.0 (%) | Hs>3.0 (%)
% 1.24 15.8 53.0 27.4 3.8
% 0.81 22.6 69.8 6.8 0.8
# 1.76 5.9 35.8 50.0 8.3
% 2.12 2.2 22.1 59.9 15.7
> 1.45 12.1 46.4 34.6 6.8
T B
& | BT (M) | Hs<0.5 (%) | H0.5~1.5 (%) | Hs1.5~3.0 (%) | Hs>3.0 (%)
% 0.94 28.0 55.3 15.6 1.1
% 0.67 44.9 49.7 5.0 0.4
# 1.26 14.9 54.3 26.5 4.3
% 1.53 9.1 43.0 42.6 5.3
> 1.09 25.0 50.5 21.9 2.6
Bk
& | 4B T (M) | Hs<0.5 (%) | H0.5~1.5 (%) | Hs1.5~3.0 (%) | Hs>3.0 (%)
% 0.65 47.6 47.1 5.2 0.1
% 0.66 49.7 45.1 4.2 1.0
# 0.96 28,5 51.6 19.2 0.7
% 1.26 5.3 62.5 31.9 0.3
> 0.89 325 51.4 155 0.6
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234 E LR FRAEY R F 0B

ALk
T& | Tplia(s) | Tp<6.0s(%) | Tp6~8s(%) | Tp8~10s(%) | Tx>10.0s(%)
% 7.3 18.8 50.3 26.8 4.1
% 6.9 35.7 37.3 20.6 6.4
# 8.0 9.7 41.1 385 10.8
% 8.2 45 41.0 44.9 9.5
. 7.6 18.3 42.2 32.0 7.6
IR B
F& | Tpre (9 | Tp<6.0s(%) | Tp6~8s(%) | Tp8~10s(%) | Tp>10.0s (%)
% 8.1 9.9 37.6 40.9 11.7
% 7.9 19.5 37.8 26.8 15.9
F 8.8 39 34.3 38.6 23.2
% 8.8 1.4 23 61.8 13.8
S 8.4 8.9 33.4 41.6 16.1
=ik
T& | Ttz (9 | Tp<6.0s(%) | Tp6~8s(%) | Tp8~10s(%) | Tpx>10.0s(%)
% 8.2 7.2 36.4 445 11.9
% 8.1 15.4 36.6 315 16.5
F 8.8 31 315 42.8 22,5
% 8.8 0.8 21.9 63.5 13.8
S 85 6.5 315 45.7 16.3
3 e
& | TpTi (9 | Tp<6.05(%) | Tp6~8s(%) | Tp8~10s(%) | Tp>10.0s (%)
% 5.6 65.2 26.3 6.4 2.2
E 6.9 28.6 471 20.0 4.3
F 6.7 44.1 32.7 15.7 7.4
% 6.6 46.1 29.3 17.8 6.7
. 6.4 45.9 33.9 15.0 5.2
% TR
F& | Tpre (9 | Tp<6.0s(%) | Tp6~8s(%) | Tp8~10s(%) | Tp>10.0s (%)
% 55 69.6 26.2 37 0.6
% 6.6 36.5 44.4 16.9 2.2
# 6.2 53.3 34.4 9.6 2.7
% 6.2 50.7 36.2 12.3 0.8
S 6.1 52.3 35.5 10.7 1.5
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£34 FELENMZRABYAF RIE (F)

* Rk
& | Tpri (9 | Tp<6.05(%) | Tp6~8s(%) | Tp8~10s(%) | Tp>10.0s (%)
% 6.4 35.1 44.4 18.8 1.7
% 6.9 25.1 48.2 21.0 5.7
# 7.0 29.7 36.0 25.8 8.5
% 8.1 9.8 29.9 49.1 11.2
. 7.0 26.0 40.2 27.3 6.6
3P B
& | TpTio (9 | Tp<6.05(%) | Tp6~8s(%) | Tp8~10s(%) | Tp>10.0s(%)
% 6.1 38.0 55.0 6.8 0.2
% 5.6 55.6 36.6 6.6 1.3
# 7.0 20.4 59.8 17.6 2.1
% 7.1 14.8 61.7 23.0 0.5
S 6.4 33.3 52.3 13.3 1.1
& Ak
T& | Tpla (9 | Tp<6.0s(%) | Tp6~8s(%) | Tp8~10s(%) | Tpx>10.0s(%)
% 6.2 48.8 375 12.6 1.2
A 5.6 65.8 26.1 6.2 1.8
F 6.8 35.2 41.7 18.8 4.4
% 7.0 24.1 50.1 24.1 1.7
S 6.4 44.2 385 15.1 2.2
B
T& | Tl (s) | Tp<6.0s(%) | Tp6~8s(%) | Tp8~10s(%) | Tx>10.0s(%)
% 6.6 33.3 49.6 16.4 0.7
‘?; 6.9 32,6 42.4 17.8 7.2
F 7.4 17.6 46.7 29.5 6.1
% 8.2 6.3 335 50.6 9.5
. 7.3 22.0 43.7 28.4 5.9
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135 FrE b Bk A F 3

ALk
& | Ak dir/%) | N~E (%) E~S (%) S~W (%) W~N (%)
% NNE/77.0 98.3 0.0 0.0 1.7
g NNE/61.0 92.2 0.1 0.0 7.7
# NNE/83.0 99.1 0.0 0.0 0.9
% NNE/82.0 99.8 0.0 0.0 0.2
> NNE/75.0 97.0 0.0 0.0 2.9
IR B
& | 1w | N~E (%) E~S (%) S~W (%) W~N (%)
i E/33.0 43.7 53.1 3.2 0.1
g ESE/19.0 15.3 65.3 19.3 0.2
# E/33.0 54.5 39.9 35 2
% E/36.0 58.2 41.2 0.6 0
> 8y E/29.0 42.4 50.2 6.8 0.6
=ik
& | e | N~E (%) E~S (%) S~W (%) W~N (%)
% ESE/43.0 17.0 83.0 0.0 0.0
g SE/46.0 2.8 97.1 0.1 0.0
F ESE/42.0 194 80.5 0.0 0.0
% E/50.0 25.6 74.3 0.0 0.0
Enl-l) ESE/39.0 16.3 83.6 0.0 0.0
3 e
F& | A (dir/%) | N~E (%) E~S (%) S~W (%) W~N (%)
% WNW/27.0 0.0 0.0 56.4 43.6
g SW/43.0 0.0 0.0 95.7 4.2
X W/36.0 0.0 0.0 46.8 53.1
% WNW/45.0 0.0 0.0 28.5 715
> | WNW/26.0 0.0 0.0 57.0 43.0
% Tk
& | Lkedinm) | N~E (%) E~S (%) S~W (%) W~N (%)
% W/20.0 1.6 4.6 63.5 30.3
g SW/41.0 0.3 4.0 91.1 4.6
# W/23.0 2.6 3.6 60.2 33.6
% WNW/30.0 1.6 3.7 42.1 52.5
> 8y SW/22.0 15 4.0 64.5 30.1
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135 BELEOFRDAF,

st (30

Rk
& | A (dir) | N~E (%) E~S (%) S~W (%) W~N (%)
% WNW/32.0 105 1.8 28,5 59.3
% WSW/60.0 16.7 1.3 69.7 12.3
# | WNW/42.0 0.7 0.2 21.1 78.0
% WNW/58.0 0.8 0.1 6.7 92.4
28| WNW/320 7.4 0.9 33.3 58.4
3P B
Ea | gk (dif) | N~E (%) E~S (%) S~W (%) W~N (%)
% NNE/48.0 74.9 0.8 3.9 20.5
% W/27.0 22.7 1.7 19.6 56.1
# NNE/52.0 815 0.8 6.0 11.8
% NNE/53.0 87.0 0.2 4.8 8.0
> | NNE/M40.0 63.9 0.9 9.3 25.9
T B
& | 1w (dinn) | N~E (%) E~S (%) S~W (%) W~N (%)
% NNE/24.0 52.6 25 8.4 36.4
E W/26.0 20.1 2.8 32.9 44.2
# N/27.0 57.9 3.9 5.6 32.6
% N/34.0 61.4 2.7 3.3 32.6
> N/23.0 47.3 2.9 13.1 36.7
BBk
F& | igwedinn) | N~E (%) E~S (%) S~W (%) W~N (%)
% ENE/26.0 45.4 33.8 20.7 0.1
% S/44.0 2.2 23.0 74.8 0.0
# ENE/38.0 57.8 26.8 15.2 0.2
% ENE/42.0 74.6 19.4 6.0 0.0
># | ENE/28.0 46.4 26.0 275 0.1
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3.2 i iRBBIFRA

AR B N R R R HRE A3 18 AT 0 LB B A
RBLRI TR R 00 iR v MFIT A 8 - AU A SRR % (Aot bR i
B A AR BB SRR ) o BB RRIR R AF
AR RE S RAREER A KIHARRKREEY £Y 0 f i
BB F AL S o o328 it 0 AP F A B R INHT ks
PFHC ALt 0 ded 3697 o

136 friEiE d s nER T AT snie s

ARE FRiBE s %k TR R ER R BBk
i 2020~2023 | 2004~2023 | 2004~2023 | 2018~2023 | 2002~2023 | 2021~2023 | 2004~2023 | 2002~2023 | 2022~2023
(REF%) | (KEF%N) | (REF%) | (REF%) | (REF% | (REFN | (KEF% | (KEF% | (A F%N)

1 2,043 11,047 13,271 3,590 13,065 1,476 10,959 11,970 686
(91.5%) | (78.1%) | (93.9%) | (96.5%) | (83.6%) | (99.2%) | (77.5%) | (76.6%) | (92.2%)

2 1,814 10,992 11,324 3,105 10,873 1,342 9,224 11,680 658
(90%) | (85.4%) | (88%) | (91.8%) | (76.4%) | (99.9%) | (71.7%) | (82.1%) | (97.9%)

3 1,996 13,101 12,061 3,213 10,456 1,485 8,365 12,889 728
(89.4%) | (92.7%) | (85.3%) | (86.4%) | (66.9%) | (99.8%) | (59.2%) | (82.5%) | (97.8%)

4 1,947 12,491 11,087 3,518 10,334 1,593 9,388 12,322 704
(90.1%) | (91.3%) | (81%) | (97.7%) | (68.3%) | (94.8%) | (68.6%) | (81.5%) | (97.8%)
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% 3-6 @'332 ] I""Eal?'] F 7 ‘}"‘J)i ’5;1)3432‘55&33 % ( zi_)
ARKE IR ik F 22k % g *RE 3¢ T M B R
i 2020~2023 | 2004~2023 | 2004~2023 | 2018~2023 | 2002~2023 | 2021~2023 | 2004~2023 | 2002~2023 | 2022~2023
(U g %) | (WEF% | (REF% | REF% | (REF% | (LEFN | CUEF%) | (REF%) | (L8 F%)
5 2,079 12,938 11,297 3,638 11,151 2,230 10,810 11,967 740
(93.1%) | (91.5%) | (79.9%) | (97.8%) | (71.4%) | (99.9%) | (76.5%) | (76.6%) | (99.5%)
6 2,232 12,367 11,159 3,520 10,189 2,093 12,396 10,429 710
(95.6%) | (87.9%) | (81.6%) | (97.8%) | (67.4%) | (96.9%) | (86.1%) (69%) (98.6%)
7 2,872 12,766 11,007 3,646 11,390 1,637 14,110 12,509 666
(96.5%) | (85.8%) | (77.9%) | (98%) | (72.9%) | (73.3%) | (94.8%) | (80.1%) | (89.5%)
8 2,237 12,785 13,463 3,473 10,909 2,218 13,494 13,062 739
(75.2%) | (85.9%) | (91.1%) | (93.4%) | (69.8%) | (99.4%) | (90.7%) | (83.6%) | (99.3%)
9 2,067 13,411 | 13,581 3,371 10,908 2,103 12,868 | 11,909 719
(71.8%) | (93.1%) | (94.3%) | (78%) | (72.1%) | (97.4%) | (89.4%) | (78.8%) | (99.9%)
10 1,887 12,149 13,820 4,052 4,459 2,146 11,750 9,996 1,484
(63.4%) | (81.6%) | (92.9%) | (90.8%) | (54.1%) | (96.1%) | (79%) (64%) (99.7%)
11 1,870 11,060 12,708 4,062 9,446 2,122 11,008 8,002 1,433
(64.9%) | (76.8%) | (88.2%) | (94%) | (62.5%) | (98.2%) | (76.4%) | (52.9%) | (99.5%)
12 2,015 11,753 12,488 3,531 11,559 1,330 8,925 10,077 122
(90.3%) | (83.1%) | (88.3%) | (94.9%) | (74.5%) | (89.4%) | (63.1%) | (64.8%) (97%)
it 25,059 | 146,860 | 147,266 | 42,719 | 128,739 | 21,775 | 133,297 | 136,812 9,989
(83.2%) | (86.1%) | (87%) | (92.9%) | (70%) | (95.1%) | (78%) (74.3%) | (97.7%)
3.2.1 ik &7
L R ERESTE Sk SNETE SR RN S N S R

1&$1$%&%@£%@1@m~§&ﬁ%ﬁiﬁ&&mﬁ«&%
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HF R A T8 i ML R 28 R ik 0% 5 EpE
FRBE AR T I9174 cmisy & i 80% Mt L g s L~ 18
18.2%> 1~24" 1:1.8%> § Fjrig T 32917.2cmi/s> 80.4%;: i¢ M3 X &
17.9%;w i A 3t L G ~18 > L.7%imid S 1~28 f&F > # £ nig L 32185
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Atk
£ & PR e = ik <267 | ek 25.7~51.4 | 7ii# 51.4~103 i >103
(cm/s) cm/s (%) cm/s(%) cm/s(%) cm/s(%)
% 16.9 814 17.7 0.9 0.0
g 18.1 77.4 21.8 0.8 0.0
# 17.2 79.7 19.7 0.7 0.0
% 17.7 79.1 19.5 14 0.0
> 175 79.3 19.8 0.9 0.0
RIRE
% & PR e = ik <267 | nik 25.7~51.4 | 7ni# 51.4~103 i >103
(cm/s) cm/s (%) cm/s(%) cm/s(%) cm/s(%)
% 17.4 80.0 18.2 1.8 0.0
g 17.2 80.4 17.9 1.7 0.0
L 185 77.4 19.9 2.7 0.0
% 18.2 78.6 185 29 0.0
> 17.8 79.1 18.6 2.3 0.0
=ik
% & PR e = ik <267 | ni 25.7~51.4 | 7ii#51.4~103 i >103
(cm/s) cm/s (%) cm/s(%) cm/s(%) cm/s(%)
% 18.1 79.0 18.4 2.6 0.0
% 19.1 77.0 19.7 3.3 0.0
L 20.5 73.7 214 4.8 0.1
% 17.0 81.7 16.7 1.6 0.0
Enl-l) 18.7 7.7 19.1 3.1 0.0
B b
% & PR e = ik <267 | eik 25.7~51.4 | 7ni#51.4~103 i >103
(cm/s) cm/s (%) cm/s(%) cm/s(%) cm/s(%)
% 25.4 56.5 37.8 5.7 0.0
% 27.7 52.7 37.7 95 0.2
# 29.2 48.7 39.7 115 0.1
% 29.0 48.0 40.9 111 0.0
> 27.9 514 39.0 95 0.1
% Tk
% & ik T ¥e | R <257 | ek 25.7~51.4 | ki 51.4~103 o 1# >103
(cm/s) cm/s (%) cm/s(%) cm/s(%0) cm/s(%)
% 20.6 70.5 26.3 3.2 0.0
% 29.1 49.8 38.2 11.8 0.2
# 25.2 57.6 36.3 6.0 0.1
% 20.9 69.3 27.6 31 0.0
> 23.9 62.1 31.9 6.0 0.1
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EhA4E* TS WERE WA P B ET 5 fFd 5 Fhi
W3 LA E RO 0 42.1%00 % 1 B S-W % FT > W~N % #235.4%=
202 F A A FER R BT TS WE LR ikt A 3 547%:
B ZW-N#%*316% 7 25 E FAFe s FEniffs
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7 AR FFW-N%U431%iE ¢ &8 > H =t Z N~E%*130.1%> %
Z P 45%;0 e 23 W~N % F2 > 41.8%i % 3*N~E% > v £ 4 i
B FEERFan ey ANe > 551E205% 0 § £30.3% # % %
BRI A3 e AWSWe > 0%F24.1% 5 * £33.4% -

FrBEFETHE e E e AT EY AN-EES-WH 'L i 8
FaFEF BB WY AT RN S B E~SE W~-N %2

Eow] ikt 12 10% 0 > 8 5 45.4%00 v i N~E% "> 42.4%- 3 S-W
%P A TRt WSWe 5 1823% 0 = F e it dom Arit o R SRE B

S Y N~EESWH L0 A § Uikt b i 2 F W AR ESE 5
FHIAPE O NEAAELN LETaZR DT AN BB
46.3% = **N~E% '3 > 37.9%** S~W§ ' > % T 4 2B o L M 5 b
T o N~E%*2ik44.3% > SSW %2 5448% i e o HiE = B
= WSWrr » % 5£24.3% #4 524.2% % 525% L 5 & L p
2 Eh P8 e #3NEw » £19.6% -

H

P ERE R 2T UN~E% *48.4% ik R F o H Xk B 5 E~S
% 1226.3% » W~N % '216.2%% S-W % *29.1% > i /x> » 3 Ew
(29.4%)> v Finre Yt B S-W R F2 ikt 8 130 10% 4 % 8.5%:
L 58% #4%59.8% % $96% 5% - "EF¥ F b A jk e > 55.1%0x
o 3 N~E% ' » 18.5%> E~S% T » W~N%*2it17.8% > § X % %
ho# > N~E% ikt + 2 3 63% > E~S% *213.6% > W~N % *215.3% -
A2 Ze s, FB2EE 2R 0 HE e UN~E% "U42.7%5. % > H
= 5 E~S%'331.5% » % % P 11E~S% *138.3% ik id  N~E% "2 3
365% » F A jnw st H R =2 A e ¥ tEw 0§ £28.8%
A E339% * £33.1% & F i H kAT L T ENE® > 128.7%:
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138 Fri tsp A B A F 3

ALk
E& | i (dir%) | N~E (%) E~S (%) S~W (%) W~N (%)
% E/14.3 34.0 19.5 33.2 13.3
% SW/9.4 318 15.8 275 25.0
# SW/12.5 305 16.5 34.2 18.8
% ENE/17.4 41.3 15.7 317 11.2
>4 E/11.7 34.2 16.8 314 17.5
IR
E& | e (dir%) | N~E (%) E~S (%) S~W (%) W~N (%)
% N/14.6 30.4 19.1 29.3 21.1
% NNE/14.9 37.0 15.4 26.7 21.0
# SSW/11.0 26.1 20.6 345 18.8
% SSW/10.8 23.4 22.1 35.1 19.5
> N/12.8 29.4 19.2 31.2 20.1
=ik
& | anw(dir) | N~E (%) E~S (%) S~W (%) W~N (%)
% SW/11.4 30.0 20.4 35.7 13.9
g ENE/10.6 34.6 21.8 26.2 17.4
# SW/13.5 25.4 22.3 41.6 10.7
% SW/13.0 25.8 16.8 425 14.8
> SW/11.4 28.8 20.3 36.7 14.1
-G
E& | i (dir/%) | N~E (%) E~S (%) S~W (%) W~N (%)
% S/17.6 9.0 371 321 21.9
% NNW/13.2 11.9 235 31.2 334
# S/21.0 7.0 319 34.6 26.5
% S/23.1 3.2 40.1 34.8 21.9
>4 S/18.6 7.8 33.0 33.2 26.0
T Tp
E& | e (dir%) | N~E (%) E~S (%) S~W (%) W~N (%)
% SSE/15.6 9.3 38.7 17.9 34.1
% NW/16.6 5.8 314 18.1 44.7
# NW/15.4 5.3 38.9 19.6 36.1
% SSE/18.8 5.2 40.2 25.3 29.3
¥ | SSE/15.7 6.4 373 20.4 35.9
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£38 et Eine At nttd ()

Rk
E& | ainw(dif) | N~E (%) E~S (%) S~W (%) W~N (%)
% NNE/20.9 44.0 12.7 38.0 5.3
% NNE/27.2 45.3 6.6 39.3 8.8
# NNE/27.0 46.1 14.1 32.4 7.3
% S/23.1 45.5 15.8 36.6 2.1
>8 | NNE/24.7 45.3 12.0 36.5 6.2
3P E
F& | e dirn) | N~E (%) E~S (%) S~W (%) W~N (%)
% N/20.5 30.1 2.3 24.5 43.1
E N/30.3 41.8 6.5 6.7 45.0
# WSW/24.1 19.6 2.9 42.1 35.4
% WSW/33.4 13.0 0.7 54.7 31.6
> N/19.0 27.1 34 30.5 39.1
Ry
Ea | ainw(dif) | N~E (%) E~S (%) S~W (%) W~N (%)
% WSW/24.3 46.7 4.5 43.2 5.6
E NE/19.6 46.3 6.2 37.9 9.6
# WSW/24.2 44.1 4.5 44.0 7.5
% WSW/25.0 44.3 4.5 44.8 6.4
>H | WSWI/23.0 45.4 4.9 42.4 7.3
Bk
F& | e i) | N~E (%) E~S (%) S~W (%) W~N (%)
% E/28.8 55.1 185 8.5 17.8
E ENE/28.7 63.0 13.6 8.0 15.3
# E/33.9 42.7 315 9.8 16.1
% E/33.1 36.5 38.3 9.6 15.6
> E/29.4 48.4 26.3 9.1 16.2
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60

—— Winter (2020-2023)

—A— Spring (2021-2023)

50 A —0— Summer (2020-2023)
Autumn (2020-2022)

—e—Year (2020-2023)

40 A —%—2023

(%)

N NNE NE ENE E ESE  SE  SSE S SSW SW WSW W WNW NW NNW

Current Direction

W347 ABERET T2 2RUPIH AN 8F L F F

60

—— Winter (2004-2023)

—aA— Spring (2005-2023)

50 A —0— Summer (2004-2023)
Autumn (2004-2023)

—o—Year (2004-2023)

40 A —%—2023

N NNE NE ENE E ESE  SE  SSE S SSW SW WSW W WNW NW NNW

Current Direction

F348 Flp e £2 2RPIH AL BF LT F
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60

—— Winter (2004-2023)

—A— Spring (2005-2023)

50 A —0— Summer (2020-2023)
Autumn (2004-2023)

—o—Year (2004-2023)

40 A —%—2023

(%)

20 A

N NNE NE ENE E ESE  SE  SSE S SSW SW WSW W WNW NW NNW

Current Direction

W349 F“ERFEr £2 2P B I BF AT H

60

—— Winter (2018-2023)

—A— Spring (2019-2023)

50 A —0— Summer (2019-2023)
Autumn (2018-2023)

—&e—Year (2018-2023)

40 A —%—2023

N NNE NE ENE E ESE  SE  SSE S SSW SW WSW W WNW NW NNW

Current Direction
B350 B sebraw £2 2RPIHP A nine 850 F F
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60

—— Winter (2002-2023)

—aA—Spring (2003-2023)

50 A —0— Summer (2003-2023)
Autumn (2003-2023)

—&e—Year (2002-2023)

40 A —*—2023

(%)

N NNE NE ENE E ESE SE  SSE S SSW SW wWsw W  WNW NW NNW

Current Direction

WI35L % g frew £ 2 2RPU A IRES S5 A5 W

60

—— Winter (2021-2023)

—A—Spring (2021-2023)

50 4 —0—Summer (2021-2023)
Autumn (2021-2023)

—&—Year (2021-2023)

40 A —*—2023

®
N NNE NE ENE E ESE SE  SSE S SSW SW wWsw W WNW NW NNW

Current Direction
FI352 # RigfAe 2 2RI AN BFLF F
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60

—— Winter (2004-2023)

—aA—Spring (2005-2023)

50 A —o— Summer (2004-2023)
Autumn (2004-2023)

—o—Year (2004-2023)

40 A —%—2023

N NNE NE ENE E ESE SE  SSE S SSW SW wWsw W  WNW NW NNW

Current Direction

W353 4 ¢ #friew £ 2 2FUR A IS 5 A F B

60

—— Winter (2002-2023)

—A—Spring (2003-2023)

50 A —0— Summer (2003-2023)
Autumn (2003-2023)

—&e—Year (2002-2023)

40 A —*—2023

N NNE NE ENE E ESE SE  SSE S SSW SW wWsw W WNW NW NNW

Current Direction
W354 A A BfFET 2 2EPIH A BFLF F
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60

—— Winter (2022-2023)
—A—Spring (2023-2023)
50 A —0— Summer (2023-2023)
Autumn (2022-2023)
—o—Year (2022-2023)

40

—%—2023

N NNE NE ENE E ESE E  SSE S SSW SW wWsw W  WNW NW NNW

Current Direction

WI355 Bk fre e 52 2R A IS S5 45§
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PE b o T BEE @ iR B d 2 Fragt @ﬁ-;fjﬁ B3 lksiEGx
;@’% %WT kP G REBTEEHRARET - AATHE N R
SBERIT R KRB B E 0N BE . K2 TR PR
;‘ﬁ‘;,ﬂ_i&’*?“ F B S ’*’\@%J Vo Aok g At
<4, A @@?ﬁ VAR K F R AR TATH A R T B
R R %%"‘ﬁg@%} Feasx3 a2z TRl @%}"‘ 3o Bk

ok P 2 TS PR o B 2 B e

~3+ 3% %7 Filippo Campagnarg * 2020# % £ /& A &1
A28 7" Wireless Remote Control for Underwater Vehicles% < a &

SORTEA  EREE (M) ~ k2 kBELSENAE S FWN7 R
Tﬁfp%ﬁﬁﬁ?@ﬁﬁﬁ-‘—f-ﬁﬂﬁ%ﬁ&é “E (4r@ld.2) c BP Ed RN
%*%ﬁﬂ’ﬁﬁé%ﬁﬂ’%éé%ﬁﬁﬁﬂ@ﬁﬂ’%?%?é
Wt TR P SRR AE o AT rézi‘}%ﬁla\/ﬁ»m BURIR K
BT AE 9500~800 M & o 5 TRl A KBAS N chda2 i A
PE LT E MRS T S Lkme B o R RN R LB R AWAC -
& Lo prw @1 pLplEchy o # 8 2= Lrawdatadd k< o) 925 KB(
0.007 kbpg - i& gt ix 2 ﬂf@,L ik B B RE(FES %) 2 BER B
[SHE (¢ R)UART R EAPFFF Rolap w3 &-kY A E &
%1 « %&ﬁzﬁ; ARG P T EMA T > AR P &M 2

CEBFREYE FHEBpPWAERAFERAESHAE AR EY LK

EvoLoglcs S2CM 18/34 #p -k B A fcdp 8 (4-B4.3) » i 23+ %
KT OB A BLRR R R A H D IRy ﬂi%l_%i % 13.9 kbps
B U UEEHE S 3.5Kkme Bk EIRR V22 kmo 3 U3 oh s ER ek B R
FEHLALE T o

S2CM 18/34kd5#55 & st 5 2 LA TN A R i A
AT FRI AL 2 FHEEFEN R %z,{i‘g;,_ & e Bl4457 T 0 H
F LI R T & wn WELF T B kT B e b2
Bk (TAGEA) o BY 7 LS2CM 18/34kip 18>t K v £

5.3 % 5 ©0dB- = @wmi% i 4, -5dB o

—be -r.\\-
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I acoustic
I optical

= [CTIRF/MI

g

E=h 5

P 10

o

=

10°
1072 10° 102 104 108
Range [m]

(F# %R : F. Campagnaro, A. Signori, and M. Zorzi, “Wirel&smote Control for Underwater
Vehicles”, Journal of Marine Science and Enginegriz020, Vol.8(10), pp.736-768.)

W42 2 I 330k AP R E - UEERE N O ]

The new T-series “iny*-modems are ultra Ight and compact.

$2C R WISE and SDM modems provide exra fectures for developers.

S2CR48/78 S2CR 42/65 - J § S2CM 15/27

S2CM 48/78 S2CM 42/65 n S2CR 15/27
S2CT 42/65 N S2CR 12/24 S2CR7/17 S2CR7/17D

S2CR7/17W
S2CR 18/34 S2CR 18/34H

S2CM 18/34

S2CT 18/34 k“ ’,§<,‘ =,

(F#L %R : EvoLogics S2C M 18/34 Modems Brochure.)

®4.3 EvolL ogics, i 7| é;fgﬁlﬁ FEWMFEHRETY T R

(F#* %R : EvoLogics S2C M 18/34 Datasheet.)

W4.4 EvoL ogics S2CM 18/34:% .34 ¥ W
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42112 & + 2Bk ok ¢ 3R

AT RAESS PR LR BLIR] ke B e B14.5 0 A AT ehid
ﬁﬁ@ig%ﬂﬁﬁmﬁﬁmmeJAﬁw&%@ﬁ%wAWM:
T EEF2E N ()A R AR AR (2R BEE A
lé;%l Faed REALBLRELEEQRE T MR wFRAS R
FoRp Frrdkied (DEET A4 & L P &%fi;ﬁ@”AWAC » 7%
GEFERBET A ﬁ‘?ﬁL#ﬁB’»nQﬁJ;{% (4r®l4.6) » BFH v 8T A&7

WHhY A FRERTRE B TR OERA T SR A
AWAC#Z @4 tho " 2% K kT RERL A5 > % ¥4
i eETETHEY@AL > FBRD 4G\5G@:%fiﬁ§1( ¥4
AR KRN léﬁﬁﬁﬁ“ﬁﬁ bAAWACT™ £ & 4 0 & B u‘z”*-*‘é?v fs
‘iﬁf&%dmmm@*,~ @B iE T AL AG\SG e -
TR @I AArEH Y v kg s R TR @lﬁ-ﬂﬁéﬁ&rﬂ4 7975 o

-

]
o,
& OXGHEMEE L% a 4
v ’ . Dﬁ#MJ \fua éﬁﬁi g‘f
\Al 1000 R
YT ad L Py
¥ & R RAR ik EFRP

W45 Aps iR s TR B ARZT L

() % * ()i # 1 #57e &
W46 At FAH BEHR 4
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ll%%i'
=H;‘\ = O ‘i

BEiREEY
ELiRY

WA7 ARG RRE Sudy £ BT H @R
o B TR R AGS R GRS BRI > A5 1128 £t
Do E A Bk RS )86 2%kt (4rB14.8) 7 5ok T A SR
#Fo #re ok C 4 E300ms EEMs 5 me & ATk AEE A S
FERRITREREY TR FERENTHENL D BT
W RN 2 g 28 BPR Y kY o ALY fed WIFI-RS2321 5
ﬁ#ﬁg?‘ A RGE R 6 B WIFIE 2 8L 3 4 % s WIFI-RS232% #
) ‘3“R8232§1§e:]i FE KT Bt Bt sl L B T RO
J\‘f&&%%}‘& > 5 RS232% 1R 1 A+ WIFI-RS232& 4% B - #1485 i
WIFL#-F 3w @ 3 R % T % > e 4rB14.9977 -

BB SR

ETRS

B E K8

BAEEEFARAER

RT: BExBxFE=300mx5mx5m
3 8.5 & SR (Dry-back system, Piston type)
REEN: _F*%?U BESTELO m

¥

>
>

S
> s

N
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ié%ﬂﬂﬁ%ﬁ
(b)
W4.9 &M ARGLIBIR & St 2875 KW RRER B
Rp 1126 £ AV ETH KRS R DT BB s 113

L N 2 .
SRS A g l&ﬂ' & o

A

1 Gy @RE AR § B A o PR - TR T B2

REFT FRRGERBIFE > SRR AL 2 BRETRRA > &
FB Bgise s (b2 3 o TS SHERETERT -

4-6



2. Bl B iR T 2 .g;@] s BV B RILGFAE L pFl S
PlBcHE T R EFUNGERP L > FIELF E,T%ﬁ@@?]ﬁ%ﬁ?iﬁ\l

2 RRE 0 v E 2R EBBIS B SR o

KRR R AR o B AR AR B b
BE W LT UEREH e A4 3 R -

4. AWAC jf i puip) Ho e IF"E’&%'Q@JFF&FR T £ ‘% 7o ITE
£ fppF o liaﬁjz*‘ﬂ @%"%prk/}im HmLplivE o ¥ J‘%‘&%Jﬁ\glﬂ
PE@BI S FR BB AL b (Buffer) - % 3
BE - i2- K- 4.8 @ﬁ%?—ﬁ’fﬁ:ﬂi 4B 4.10-

BB
FLEEiE

KSR o
PR

IREIZI AR

W4.10 & 35S Rk SR BLR 4 SL2
43113 # j S FPIE B 6 BRI

Nortek AWAC % B #cy 1% @]a‘je * Binary ( = i&41]) - Binarytp fiz
*+ASCIlI ( American Standard Code for Information Interchange & %

EFR ) 0 ATF FHE RS L 842.345678 i - ASCII
T £ 8BBytek iz > Binaryi¥ Z 4B Byte> fhx *x ] m 2 4pk o *
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Binaryii i AWAC T B~ > ¥ &) T @ﬁ%lté:% K P By o
AWAC @zﬁ%l%;’; » % g Nortek AWAC AST Dialupic %2 #-Binaryig % =
ASCIl> & * o ¥ & & $FASClldp i i 7 4 47 % & * - AWACH
REFXRTIFTRTL ART LG0T BB

1.45 4 #5° (Command modg @ RF & Fkp i@ * S RRIE R
FIEd L KRB R SH ASABEE T RESMP

/},%I 4 15—)‘ l’}‘\m’}’s—’\‘ °

2. 723458 (Confirmmation mode : @ * H R Bk T (4o
PRS- BRIAEE XRERFE) B RETE mRps o ¥

FREER -

3. kR ;Y (Sleepmode : kst a g a4 o ZEE- ¢ ¥

B PRR BT R GTAPR (FE o

4.8 #-37¢ (Measurement mode @ ks svit Ay (T H T RITE >

5. 7 4L 43¢ (Dataretrievalmode : K F i # & 5B 8 S| M B
Body 0 60 sk (TiS o HHE wRIE S o

24-15 AWACH feds B pl 3|2 & 1 (2 35 4 2 FHRER 7
AWACkz# & P8 > € & B &% Velocity Profile- Wave HeaderAWAC
Stage: Wave Datg™ 2 » #t5 A AWAC & i* chificdy € RIZITER 2 4o
Fa e e Bl 2 ConfigF il PR 1B 16E AL X P o AR TS
BRIPF TR T 2 Binary wprky 0 B 4% R B iEde £ 4-297 7 o B fRdp 4
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AL » v BB B R E L

7 it AWAC AST Dialupir 48 -

RIE A AR & FE

%41 AWACH i 3§ Rli4edh £ 2 THAA

ip & ip &
g B P o g B A P
(ASCII) (ASCII)
1 I PERED TR 12 RC B {5 R G P
2 ID »EREID 13 RC B8 It P R
3 GA P18 = £ Config 14 SR B 4o & B
4 RC B {E R b pE T 15 - (BiRligf7e)
5 sC ORI LR 16 - (F& ok 2R
6 RC PR IR pER 17 I PRRER ARG
o . @@@@@ .
g % ELE xe v % é‘
7 [ PERED TR 18 | @KIW%I0 7y 4
8 ID {8 % BID 19 I PERED TR
9 GA B~ {8 % % Config 20 I PERE D TR
10 CC { #7Depolyment Config| 21 MC RS 2
11 GC P~ {¥ Deployment Config| 22 I BB R EP kA
% 4-2 AWAC Binary wpr # % % #
Mg B 27 (Hex) 7t = | (Byte) TR
1 OxA5 0x05 48 Hardware Config
2 OxA5 0x04 224 Head Config
3 0xA5 0x00 512 Deployment Config
4 0xA5 0x20 (300)* z_ & AWAC Velocity Profile
5 OxA5 0x31 60 AWAC Wave Header
6 OxA5 0x42 (7447 z & AWAC Stage
7 0XA5 0x30 24 AWAC Wave Data(#1)
8 AWAC Wave Data(...)
9 0xA5 0x30 24 AWAC Wave Data(#1024)
10 OxA5 0x20 (300)7 = & AWAC Velocity Profile
11 OxA5 0x31 60 AWAC Wave Header
12 OxA5 0x42 (7447 z & AWAC Stage
13 O0xA5 0x30 24 AWAC Wave Data(#1)
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#4-35 112 ~ 2|3 5% Kt 7 Pl UBER S MK < ) 2 B
FEROTHERGEMHE L L RRE S DM E LB kA
OV R ERE BEE S o AWACE R B 4535 0k RS
@4 (4112 it ) o § i@ TR E 5 20~512 ByteR 41 F 4@ 1
SO MBS R G B R E DR B R TAA
2R R AR BRI B ERA R

#4-3112# 4 335k * P RFERA MR A ) BiGE 5 4

kP s pEdE (M)

0 1 3 5 1C 15 20

2.76 4.34 0.91 2.81 0.62 0.26 1.9

10 3.71 2.67 1.66 1.25 0.71 4.29 11

3.05 1.63 0.60 7.33 1.62 0.44 0.3

14.08 13.64 15.95 3.28 2.55 0.76 6.1

100 24.57 9.38 13.19 3.80 6.38 2.53 18.67

36.26 5.43 13.22 2.70 7.33 1.6% 22.15

Zi’ 126.95 | 36.32 33.03 11.04 12.47 51.3b 13.73
* 1000 | 226.09 | 70.52 37.75 22.01 17.56 29.4y 10.74
(B/)J/‘te) 199.24 | 47.09 37.19 10.57 20.23 46.46 11.52

282.94 | 88.96 | 37.45 - - - -

1000 | 275.26 | 79.22 | 41.49 - - - -

311.46 | 87.71 | 43.83 - - - -

328.54 | 82.23 | 43.20 - - - -

20000| 284.07 | 81.68 | 48.28 - - - -

302.83 | 80.68 | 43.22 - - - -

B RN KT RAIE e~ Ty £ £ 0 2 Fl4.108 &5
P RGA LR 8 PP L 0 3R 3HLLBE R B R BB HEAc 41D kst
A AR T g seE (11T fERemoted ) ~ iTAR P jesk (10T
Locaks ) 2254 » Remoted fic 3 AWAC ~ -k ¥ 374 B ~ -k Bl s
2AVEZE T 4 2 2 TAHIE o Localh 3ok ¢l E ok Bdcdp s

4-10



24VERs T 4 &2 e T i #| & o Remotes Locald # wc 40 -
1. Remotes

(DEAWAC 3 ¢ 4 » FFI &R BN L ~ 2R 2 B g Ry -

(2)%-% § AWACE iplHicth > 441 & » e 1 H 445 » B £ 342 #c
%+ | 5 1038 Byte k4 1038 Bytg™ 4 » 2 = i .3+
SRR IE R R

(3)/k T i W 5 ?IE—’_Z‘ € i3 o
(4)Binary wprs /i 3% Bl #cdy & > o
(5) R g & # A o

2.Local =%

(DEPCYI 4 > vt Eh -
(2)%7 % p Remotex #cdh 21 ¢ 2.7 1 a2 o
@BykTudzuEs gz £BE Ko

(4) T 3TAWAC % 2%
(5)Remotes tk js #5241 -
(6)Binary wpris i 3 il #c4f & > o
(7) R E T # e e

o
X
=

113FEBARARE

KT R IE(RBFEME) KRR (R 2R k= Eh) s

AWAC | ocn | Rs422- [rsoe KT #5128 (Remote) |rs232 KESER e KT IR (Local)\ E
y S o |71 Rs232 [ i & e H | PN

L e . RAWACEEI®® B #iEH - BPCERDS
' - HIEHERBEE - e RnE

« KTREAERE « KTERER

 ERme - AWACKZEH
- RemotefRESHEH
- BREHR

i MR | 24
e T
e
‘ SHEIERRER) SRR (RER) !

W14.11 113 7% 33 R 7 45 7% 4 0
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d B{4.117 &o Rk K AWAC R 4 & B Sicdp Wpras > H#-a 5] i 5 30
AWAC -~ Remote# #+4| £ 2 Locab 4| B3 =% » &2 L FR f_%%]
Hm#vdmmmfiﬁ%g@&%nF’ﬂ#fﬁﬁﬁuﬁﬁﬁ-
FoRAR T R B P IRIRA T IR i > R ey BT o
MoE 2N A 4 s~ ERWPrHEf2E £ pr o F]p - Remotes &2
Local -k T i BEAF @ FiE 2 - B AR 0 7 M MR RESK
Ak 44w 0 FHREBHES T RS

1. 785 ik
2.8 Bytet%5¢ (Headern
3.t Fahit
4.4 Byte ik 5
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