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ABSTRACT:

In 2025, this project continued to carry out maintenance of wave and current observation stations
and statistical analysis of observational data across nine port areas, including Taipei Port, Keelung
Port, Suao Port, Hualien Port, Kaohsiung Port, Anping Port, Budai Port, Taichung Port, and Penghu
Port. In addition, the construction of the underwater wireless real-time wave and current observation
system at the Second Port of Kaohsiung Port was completed. The associated outcomes are summarized
as follows.

Port operations are closely associated with the marine and meteorological environment.
Statistical analyses of long-term wave and current observation data indicate that, among Kaohsiung
Port, Anping Port, Budai Port, and Penghu Port, the mean significant wave height (Hs) is less than 1
m. Budai Port exhibits the smallest wave height, at 0.46 m. The mean peak period (Tp) is 6.8 s, and
the predominant wave direction lies within the W—N quadrants, accounting for the highest proportion
at 63.3%.In contrast, at Keelung Port, Suao Port, Hualien Port, Taichung Port, and Taipei Port, the
mean wave heights all exceed 1 m. Taichung Port records the largest wave height among all ports, at
1.44 m. The mean peak period is 6.4 s, and wave directions are primarily distributed within the N-E
quadrants, accounting for 64.4%.Current velocities at both Suao Port and Hualien Port are below 20
cm/s, with Suao Port exhibiting the lowest mean current velocity among all ports, at 17.7 cm/s. The
prevailing currents mainly oscillate reciprocally between the N-E and S—W quadrants. Taipei Port
exhibits a mean current velocity of 41.4 cm/s, the highest among the nine ports. Current directions are
concentrated within the N-E and S—W quadrants, and the directional probability distribution is similar
to that of Budai Port.

In 2025, the construction of a underwater wireless real-time wave and current observation system
was completed at the Second Port of Kaohsiung Port. An acoustic modem is employed as the
transmission medium between the AWAC and users, enabling real-time transmission of in situ
monitoring data. The system reduces cable deployment length by nearly 50% and enhances the
efficiency of underwater maintenance operations necessitated by cable damage. It supports multi-point
sensing, thereby improving the capacity for sea state monitoring. Further efforts will continue to focus
on reducing power consumption and increasing data availability, while strengthening the resilience of]
the wireless transmission system.

The long-term sea state observation data and value-added application outcomes for each port in
2025 may serve as reference information for relevant agencies, including the Maritime Port Bureau.
MOTC and Taiwan International Ports Corporation, Ltd., for applications in vessel navigation, harbor
planning, and port infrastructure development, thereby enhancing the efficiency and quality of port
operations. In addition, these outcomes may be utilized by government agencies, consulting firms, and
academic institutions as references for planning, design, and research purposes.
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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 (%)
% 0.96 21.4 62.6 14.7 1.3
% 0.43 79.8 17.9 2.3 0.0
# 1.32 13.7 52.8 27.7 5.8
% 1.51 8.9 49.4 34.9 6.7
. 1.08 30.0 45.6 20.6 38
IR B
F& | 4B T (M) | Hs<0.5 (%) | H0.5~1.5 (%) | Hs1.5~3.0 (%) | Hs>3.0 (%)
% 1.17 0.8 82.5 16.2 0.4
% 1.08 8.8 76.4 11.2 3.6
# 1.46 2.5 60.9 32.2 4.4
% 1.50 0.0 54.7 45.0 0.3
S 1.30 3.1 69.0 25.7 2.2
=ik
& | 4% T (M) | Hs<O0.5 (%) | Hs0.5~1.5 (%) | HsL.5~3.0 (%) | Hs>3.0 (%)
% 1.08 2.0 84.3 13.4 0.3
% 0.92 17.0 71.7 9.4 1.9
# 1.37 38 62.8 30.7 2.8
% 1.52 0.0 53.3 46.2 0.5
S 1.23 5.6 67.6 25.3 1.4
3 e
& | 4B T (M) | Hs<0.5 (%) | H0.5~1.5 (%) | Hs1.5~3.0 (%) | Hs>3.0 (%)
% 0.58 40.5 59.3 0.2 0.0
E 0.92 20.7 66.4 11.6 1.3
F 0.79 19.8 75.0 4.6 0.6
% 0.75 9.0 91.0 0.0 0.0
. 0.76 22,5 72.9 4.2 0.5
% TR
F& | 4B T (M) | Hs<0.5 (%) | H0.5~1.5 (%) | Hs1.5~3.0 (%) | Hs>3.0 (%)
% 0.49 60.2 39.3 0.4 0.2
% 0.96 23.3 61.9 12.9 1.9
# 0.63 46.5 49.2 35 0.8
% 0.54 44.0 55.8 0.2 0.0
S 0.66 43.6 51.8 4.3 0.7
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233 FELEAZRABLA T RIE ()

Rk
& | 4B T (M) | Hs<0.5 (%) | H0.5~1.5 (%) | Hs1.5~3.0 (%) | Hs>3.0 (%)
% 0.31 85.4 14.6 0.0 0.0
% 0.47 65.2 32.8 2.0 0.9
# 0.54 54.4 44.7 0.9 0.0
% 0.50 53.5 46.5 0.0 0.0
> 0.46 63.5 35.8 0.7 0.0
E P B
& | 4B T (M) | Hs<0.5 (%) | H0.5~1.5 (%) | Hs1.5~3.0 (%) | Hs>3.0 (%)
% 1.23 16.2 53.0 27.3 3.6
% 0.80 23.7 68.7 6.7 0.8
# 1.77 5.6 36.0 49.9 8.5
% 2.09 2.6 22.6 59.7 15.1
> 1.44 125 46.2 34.6 6.7
T B
& | BT (M) | Hs<0.5 (%) | H0.5~1.5 (%) | Hs1.5~3.0 (%) | Hs>3.0 (%)
% 0.94 27.6 55.6 15.7 1.1
% 0.67 44.8 49.8 5.0 0.4
# 1.28 14.6 53.5 27.4 4.5
% 1.53 9.4 42.8 42.4 5.4
> 1.09 24.8 50.4 22.1 2.7
Bk
& | 4B T (M) | Hs<0.5 (%) | H0.5~1.5 (%) | Hs1.5~3.0 (%) | Hs>3.0 (%)
% 0.65 48.7 45.3 5.9 0.0
% 0.62 50.7 44.8 3.6 0.9
# 1.03 25.0 53.2 20.4 1.4
% 1.24 10.4 58.5 30.0 1.0
> 0.89 335 50.5 15.1 0.9
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234 E LR FRAEY R F 0B

B
T& | Tplia(s) | Tp<6.0s(%) | Tp6~8s(%) | Tp8~10s(%) | Tx>10.0s(%)
% 7.2 14.7 62.7 20.2 2.4
% 7.3 28.9 35.8 22.2 13.1
# 7.6 15.0 46.0 34.2 4.9
% 7.7 10.8 48.9 35.2 5.1
. 75 17.5 47.2 28.9 6.5
IR B
& | TpTio (9 | Tp<6.05(%) | Tp6~8s(%) | Tp8~10s(%) | Tp>10.0s(%)
% 8.1 9.8 37.7 40.9 11.5
% 7.8 19.9 375 26.8 15.8
# 8.8 37 34.3 39.1 22.9
% 8.8 1.6 23.3 61.7 13.4
S 8.4 9.0 33.4 41.7 15.9
=ik
T& | Tpla (9 | Tp<6.0s(%) | Tp6~8s(%) | Tp8~10s(%) | Tpx>10.0s(%)
% 8.2 7.3 36.7 44.4 11.6
A 8.0 15.9 36.4 315 16.2
F 8.8 3.0 31.3 435 22.2
% 8.8 0.8 22.2 63.4 13.5
S 85 6.6 315 45.8 16.0
3 e
T& | Tl (s) | Tp<6.0s(%) | Tp6~8s(%) | Tp8~10s(%) | Tx>10.0s(%)
% 5.6 64.9 27.6 5.8 1.8
E 6.8 30.2 46.7 19.3 38
F 6.8 41.4 31.9 18.5 8.2
% 6.5 46.7 30.0 17.3 6.0
. 6.4 45.6 34.1 15.3 5.0
% TR
F& | Tpre (9 | Tp<6.0s(%) | Tp6~8s(%) | Tp8~10s(%) | Tp>10.0s (%)
% 55 69.1 26.8 36 05
% 6.6 37.0 44.1 16.6 2.2
# 6.3 51.6 34.4 10.9 3.1
% 6.2 49.7 37.3 12.3 0.7
S 6.2 51.6 35.8 10.9 1.6
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£34 FELENMZRABYAF RIE (F)

* Rk
& | Tpri (9 | Tp<6.05(%) | Tp6~8s(%) | Tp8~10s(%) | Tp>10.0s (%)
% 6.0 49.6 35.9 13.0 15
% 6.6 33.0 42.8 19.1 5.2
# 7.2 26.5 34.3 29.9 9.4
% 7.3 25.0 33.3 34.3 7.4
. 6.8 32.7 36.3 24.8 6.2
3P B
& | TpTio (9 | Tp<6.05(%) | Tp6~8s(%) | Tp8~10s(%) | Tp>10.0s(%)
% 6.1 38.6 54.7 6.5 0.2
% 5.6 55.9 36.4 6.5 1.2
# 7.0 19.9 59.8 18.1 2.2
% 7.1 15.5 61.8 22.3 0.5
S 6.4 335 52.3 13.1 1.1
& Ak
T& | Tpla (9 | Tp<6.0s(%) | Tp6~8s(%) | Tp8~10s(%) | Tpx>10.0s(%)
% 6.2 48.7 37.7 12.6 1.1
A 5.6 66.0 26.0 6.1 1.8
F 6.8 345 41.7 19.4 4.3
% 7.0 24.1 49.9 24.3 1.7
S 6.4 44.0 385 15.3 2.1
B
T& | Tl (s) | Tp<6.0s(%) | Tp6~8s(%) | Tp8~10s(%) | Tx>10.0s(%)
% 6.4 35.7 48.2 15.5 0.5
‘?; 6.5 385 43.1 14.0 4.3
F 7.7 14.6 421 335 9.8
% 7.4 16.2 44.7 33.9 5.2
. 7.1 25.5 44.3 24.8 5.4
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135 FrE b Bk A F 3

ALk
& | Ak dir/%) | N~E (%) E~S (%) S~W (%) W~N (%)
i NE/55.9 99.2 0.2 0.0 0.6
g NE/45.5 98.0 0.9 0.1 1.0
L NE/61.7 99.8 0.2 0.0 0.0
% NE/58.5 100.0 0.0 0.0 0.0
> NE/56.2 99.3 0.3 0.0 04
FRIRE
Fa | LA (dir/%) | N~E (%) E~S (%) S~W (%) W~N (%)
i E/33.0 44.3 52.6 31 0.1
g ESE/19.5 15.8 65.6 184 0.2
# E/34.1 54.3 40.4 34 19
% E/36.5 59.1 40.3 0.6 0
Enl-l) E/29.8 42.9 50.0 6.5 0.5
iEk
Fa | Lk (dir/%) | N~E (%) E~S (%) S~W (%) W~N (%)
% ESE/42.7 17.7 82.3 0.0 0.0
g SE/44.5 3.0 96.9 0.0 0.0
# ESE/40.9 19.8 80.1 0.0 0.0
% E/50.0 26.6 73.4 0.0 0.0
Enl-l) ESE/38.9 16.9 83.0 0.0 0.0
BB
& | Agkw(dir/%) | N~E (%) E~S (%) S~W (%) W~N (%)
% WNW/26.7 0.0 0.0 56.5 43.5
g SWi/42.7 0.0 0.0 95.5 4.5
# W/34.7 0.0 0.0 48.1 51.9
% WNW/44.1 0.0 0.0 30.5 69.5
> | WNW/25.1 0.0 0.0 57.7 42.3
% Tk
Fa | LA (dir/%) | N~E (%) E~S (%) S~W (%) W~N (%)
i W/18.9 2.0 7.8 61.7 28.5
g SW/39.2 1.2 7.1 87.1 4.6
# W/21.4 2.6 6.1 59.8 31.6
% WNW/28.4 2.0 6.0 42.5 49.6
Enl-l) SW/21.0 19 6.8 62.9 284
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%35 freE R r e o B4 ()

Rk
& | A (dir) | N~E (%) E~S (%) S~W (%) W~N (%)
% WNW/38.0 0.2 0.0 36.8 62.9
% WSW/78.5 0.1 0.0 89.3 10.5
# | WNW/40.3 0.6 0.2 20.4 78.9
% WNW/57.8 0.5 0.1 8.3 91.1
8 | WNW/36.1 0.4 0.1 36.2 63.3
3P B
Ea | gk (dif) | N~E (%) E~S (%) S~W (%) W~N (%)
% NNE/49.1 75.0 0.7 4.2 20.0
% W/26.9 22.6 1.6 20.4 55.4
# NNE/54.0 82.2 0.8 5.7 11.4
% NNE/55.0 87.6 0.2 4.5 7.7
>8 | NNE/A41L1 64.4 0.9 9.4 25.3
T B
& | 1w (dinn) | N~E (%) E~S (%) S~W (%) W~N (%)
% NNE/23.5 53.2 25 8.5 35.9
E W/26.2 19.8 2.7 33.3 44.1
# N/26.8 59.0 3.8 55 317
% N/32.5 62.5 2.6 3.2 317
> N/22.5 47.9 2.9 13.1 36.1
BBk
F& | igwedinn) | N~E (%) E~S (%) S~W (%) W~N (%)
% ENE/26.3 41.7 34.8 235 0.1
% S/41.6 3.4 22.9 735 0.2
# ENE/34.8 55.8 27.0 17.0 0.2
% ENE/34.5 59.4 24.3 8.4 7.9
># | ENE/25.0 40.9 27.3 30.0 1.8
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e B R OR R P ERE # A3 E vl > T BEE HP R

PRI FORLT H 20T 2B v AT B - SR R g (Aot R

B g 7&.&}' iz m A it ) o BB RRYIR B AR

EARAR VR CRBESTGE RIHAERERY £ 0 AL

Pl sE 32023 £ 87 Bk > 2025F Kt g VERE 238 % ﬁ A

PR TR REERRT AN P RAB28 00 AR E L F
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£3-6 fra ik 1 R IR TR st
ARE FRiBE s %k TR R ER R BBk

i 2023~2024 | 2004~2024 | 2004~2024 | 2018~2024 | 2002~2024 | 2021~2024 | 2004~2024 | 2002~2024 | 2022~2024

(REF%) | (RES%N) | (REF%) | (REF%) | (KEF% | (REFN | (KEF% | (KEF% | (A F%N)
1 740 11,772 14,011 4,264 13,806 2,217 10,701 12,714 1,307

(99.5%) | (79.1%) | (94.2%) | (95.5%) | (84.3%) | (99.3%) | (78.6%) | (77.7%) | (87.8%)
2 677 11,664 12,018 3,784 11,561 2,035 9,919 12,376 1,352

(97.3%) | (86.0%) | (88.6%) | (92.7%) | (77.4%) | (99.8%) | (73.1%) | (82.9%) | (98.8%)
3 716 13,736 12,802 3,904 11,195 2,219 9,107 13,633 1,472

(97.6%) | (92.3%) | (86.0%) | (87.5%) | (68.4%) | (99.4%) | (61.2%) | (83.3%) | (98.9%)
4 716 12,605 11,807 4,187 11,044 2,311 10,108 12,512 1,424

(99.4%) | (87.5%) | (82.0%) | (96.9%) | (69.7%) | (96.3%) | (70.2%) | (79.0%) | (98.9%)
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336 FriEiR ) AR TR G s Rt 4 (F)

ARKE IR ik F 22k % g *RE 3¢ T M B R
i 2023~2024 | 2004~2024 | 2004~2024 | 2018~2024 | 2002~2024 | 2021~2024 | 2004~2024 | 2002~2024 | 2022~2024
(U g %) | (WEF% | (REF% | REF% | (REF% | (LEFN | CUEF%) | (REF%) | (L8 F%)

5 738 13,164 12,032 4,358 11,889 2,962 11,554 12,583 1,483
(99.2%) | (88.5%) | (80.9%) | (97.6%) | (72.6%) | (99.5%) | (77.6%) | (76.9%) | (99.7%)

6 717 13,086 11,879 4,240 10,907 2,808 13,108 11,149 1,429
(99.6%) | (88.5%) | (82.5%) | (98.1%) | (68.9%) | (97.5%) | (86.7%) | (70.4%) | (99.2%)

7 741 13,510 11,750 4,381 12,128 2,145 14,853 12,713 1,410
(99.6%) | (86.5%) | (79.0%) | (98.1%) | (74.1%) | (72.1%) | (95.1%) | (77.7%) | (94.8%)

8 1,229 13,524 14,207 4,208 11,620 2,218 14,238 13,675 1,482
(96.6%) | (86.6%) | (91.6%) | (94.3%) | (71.0%) | (74.5%) | (91.1%) | (83.5%) | (99.6%)

9 1,420 14,125 14,301 4,091 11,611 2,529 13,586 12,068 1,439
(98.6%) | (93.4%) | (94.6%) | (81.2%) | (72.1%) | (87.8%) | (89.9%) | (76.2%) | (99.9%)

10 1,479 12,891 14,561 4,796 9,187 2,883 12,493 10,322 2,227
(99.4%) | (81.5%) | (93.2%) | (92.1%) | (56.1%) | (96.9%) | (80.0%) | (63.1%) | (99.8%)

1 1,422 11,780 13,411 4,782 10,158 2,832 11,707 8,708 2,152
(98.8%) | (77.9%) | (88.7%) | (94.9%) | (64.1%) | (98.3%) | (77.4%) | (55.0%) | (99.6%)

12 736 12,472 13,226 4,254 12,298 2,067 9,636 10,821 1,405
(98.9%) | (83.8%) | (88.9%) | (95.3%) | (75.6%) | (92.6%) | (64.8%) | (66.4%) | (94.4%)

B 11,341 | 154,329 | 156,005 | 51,249 | 137,404 | 29,226 | 142,010 | 143,274 | 18,582
(98.7%) | (86.0%) | (87.6%) | (93.5%) | (71.3%) | (92.3%) | (79.0%) | (74.3%) | (97.8%)
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137 R b A B nd A F B3

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(%)
% 20.7 70.6 26.7 2.7 0.0
g 20.5 710 26.9 2.0 0.0
# 21.7 66.9 30.3 2.8 0.0
% 21.0 69.9 26.9 3.2 0.0
> 21.1 69.2 28.2 2.7 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 17.1 80.6 17.6 1.7 0.0
L 18.4 77.8 19.6 2.6 0.0
% 18.0 79.0 18.2 2.8 0.0
Enl-l) 17.7 79.4 184 2.2 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(%)
% 18.2 78.7 18.9 2.4 0.0
% 19.1 76.7 20.1 3.2 0.0
L 20.4 73.6 21.6 4.7 0.1
% 17.0 81.6 16.8 1.6 0.0
Enl-l) 18.7 77.6 194 3.0 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(%)
% 24.9 57.5 37.1 54 0.0
% 26.9 55.0 35.7 9.1 0.1
# 29.0 49.3 39.6 111 0.1
% 28.0 50.1 40.2 9.7 0.0
> 27.3 52.9 38.2 8.9 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(%)
% 20.4 71.0 25.9 3.0 0.0
g 28.9 50.1 38.1 115 0.3
# 25.2 57.6 36.3 6.0 0.1
% 20.5 70.6 26.5 29 0.0
> 23.7 62.6 315 5.8 0.1
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138 Fri tsp A B A F 3

K15k
E& | i (dir%) | N~E (%) E~S (%) S~W (%) W~N (%)
% E/21.1 12.9 39.4 355 12.2
g ESE/19.8 14.0 40.9 28.2 16.9
F ESE/19.3 9.8 40.6 33.7 15.9
% E/20.9 12.9 41.9 36.5 8.7
> ESE/18.7 12.0 40.7 333 14.1
FRiRB
E& | e (dir%) | N~E (%) E~S (%) S~W (%) W~N (%)
% N/14.6 30.1 18.9 29.7 21.3
g N/14.8 36.5 15.4 27.0 21.1
F SSW/11.1 26.2 20.2 34.7 19.0
% SW/11.0 22.8 21.2 35.7 20.3
> N/12.8 29.1 18.8 31.7 20.4
ik
& | anw(dir) | N~E (%) E~S (%) S~W (%) W~N (%)
% ENE/11.6 30.3 19.9 35.9 14.0
g ENE/10.7 35.1 21.2 25.9 17.8
F SW/13.5 25.4 225 41.5 10.6
% SW/13.0 26.2 16.5 42.4 14.9
> SW/11.4 29.1 20.0 36.6 14.2
B stk
E& | i (dir/%) | N~E (%) E~S (%) S~W (%) W~N (%)
% S/19.3 8.9 34.9 33.8 22.3
i NNW/13.6 12.9 229 30.4 337
F S/21.2 6.5 28.8 36.5 28.1
% S/23.7 3.7 39.8 33.7 22.8
> S/19.2 8.0 315 336 26.9
& TR
E& | e (dir%) | N~E (%) E~S (%) S~W (%) W~N (%)
% SSE/15.6 8.9 38.4 175 35.2
g NW/16.6 5.7 31.2 18.1 45.0
F NW/16.1 5.2 38.2 19.5 37.1
% SSE/18.5 5.1 39.8 24.4 30.8
> SSE/15.6 6.2 36.9 20.0 36.9
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£38 et Eine At nttd ()

Rk
E& | ainw(dif) | N~E (%) E~S (%) S~W (%) W~N (%)
% NNE/20.4 435 135 37.2 5.8
% NNE/28.9 46.0 6.3 39.6 8.2
# NNE/29.2 47.4 12.8 33.7 6.1
% NNE/22.1 44.3 17.8 34.0 3.9
># | NNE/25.3 45.4 125 36.1 6.1
3P E
F& | e dirn) | N~E (%) E~S (%) S~W (%) W~N (%)
% N/20.2 315 2.3 24.6 41.6
E N/30.7 42.9 6.2 6.5 44.5
# WSW/24.5 20.0 2.8 41.9 35.3
% WSW/32.9 14.0 0.8 54.8 30.5
> N/19.0 27.9 3.2 30.5 38.3
Ry
Ea | ainw(dif) | N~E (%) E~S (%) S~W (%) W~N (%)
% WSW/24.4 46.8 4.5 43.2 55
E ENE/20.1 46.4 6.2 38.0 95
# WSW/24.2 44.0 4.5 44.0 7.6
% WSW/25.1 44.4 4.5 44.9 6.2
>H | WSW/23.2 45.4 4.9 42.4 7.2
Bk
F& | e i) | N~E (%) E~S (%) S~W (%) W~N (%)
% E/26.3 53.9 19.5 9.1 17.4
E ENE/31.0 64.2 12.8 7.3 15.7
# E/32.0 44.3 30.1 9.7 16.0
% E/34.7 41.3 34.1 8.8 15.8
> E/27.9 50.5 24.4 8.8 16.2
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T 3ok o kY G RBETEEFRBRLT A RTFLS &
SBERIT AR ko m@%}é&W¢1§®ﬁ’%£?@ﬁﬂ®%
PRI A G IR SRV @Y LB Rk ey ik
<4 R FH @@?ﬁ U A R B R AT B RT S
FAEM O RFREE TR S AT AP E TR B B
ok 2 TS RIRE o o B 2 B

~3+ 3% %7 Filippo Campagnarg * 2020# 3 £ & A &1

#2# 7]” Wireless Remote Control for Underwater Vehicles% ~ a &

R TEAE CEE B (M) ~ 2 REZHNE S N B
“ﬁé%ﬁﬁ‘fféﬁﬁﬁ F- AR R (4wRl4.2) > BlY FI RE
FokBRE o nd SR I S MEE B BE R KT B
Wt B TRl PYE SR KA o AT LB RALSS AR R 0 K
BN ar AL 9 500~800m7* £ 0 P o A FEs A i RAWAC - & X
PEw @1 Ep By o 45 8 (6 F draw datadd % ~ 0] 25 KB (770.056
kbps) » ikt i 2T w it b W KB (Fd %) 2 BR R/
(79 R)UARBTREAFFZ R MBI BF LRPEMARS
REBBEE L BRREATS PN EMAFT 0 AR Y AR MK G
CEBFRETE 2 EBBASAIFERELIRAE > AHEY LR
EvolLogicse @ #74 & -k B sficdpth > s A3t F & AN Rt
TR R SR E s e o

¥

I =coustic
I optical

= s CCIRFMI

8

o,

= 5

P 10

v

-

109
102 10° 102 104 0

Range [m]

(F# %k : F. Campagnaro, A. Signori, and M. Zorzi, “Wirelé&&smote Control for Underwater
Vehicles”, Journal of Marine Science and Enginegr020, Vol.8(10), pp.736-768.)
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A E A3 R R Y B AR L 1128 AR 2 A
< ORI RS A UG RS OR T B T B8 B AWAC & SLEF £
o RPpl12E PR ESKATEE T IO LI3E BX F I AL AR
SR ALTRLRE ) BARM R BT A AU RREE
g AT RN R GRS o BT RBEIT AR

s Grd 2 R sa
#3322k 3 EN A | —,1/5-%515\‘ Fs BT R i
kPR R EVIRG FRSHSAWACL ~ BIEP &

RS U
[ @?] hruER o

Lﬁ\i F%&%ﬁﬁ"’&&\ ’
% S2C M 48/78 3 iicdhts » % i (7 RI3E= i

et A R B A 5 £, 114
TR ELR ¢ AL B AL T Pk

-

Ap 2 L
E L

sr5 ERE BT RO F AN f R M

» 974 W] * EvolLogics: # S2C M 18/34
BB A 2 AL

HEB (TMESR) 4ok 418 BlA3YTT o B HEAEBEET o
S2C M 18/34 4 it el A FEAE > fdp o chid JMEEH > 42 T B RS >
e @%Jﬁ g ; S2C M 48/731 B 2 @@Jﬁ oy e id %ﬁ?@ﬁiﬁk

G 2 B 51000 Mo AR e i SRR > 42T
K2 1138 R s s B

_q
_:t
EBiey - kvt

BOPIEE g % S2C M 18/34%
p- SRR 1] N @ﬁ;‘]x? Z g 2.S2C M 48/78% 7] o

g o 112F 2 p
& 7 Rl 114

# 4-1 EvolLogics S2C M 18/342 S2C M 48/78#cis 18 41 4

o ® F 39 S2C M 18/34 S2C M 48/78
*E q%« 3] 18 - 34 kHz 48 - 78 kHz
12 2R A REAE 2000 m 1000 m
B @ 5 13.9 kbit/s 31.2 kbit/s
3 Hs > 2 g KT 3%
Stand-by Mode 2.5 mW 2.5 mW
Listen Mode 5-285 mW 5-285 mW
_ - o | Receive Mode <0.8W 0.8 W
b 2.8 W, 1000 m 5.5 W, 250 m
Transmit Mode 8 W, 2000 m 8W,500m
35 W, 3500 m 18 W, 1000 m
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(a) S2C M 18/3 (b) S2C M 48/7:
(F# %k : EvolLogics S2C M 18/34, 48/78 Datasheet.)

4.3 EvoLogicsS2C M 18/342 S2C M 48/78#cix 18 3 53 & B

42112 & + 4|35k -k ¢ 1 3R]

AR R REGY SRR TR R A A4 @5 TR
3B o gLl EAWAC T 4 ﬁﬁmﬂ&%@@]f% * P AWACT 4 B
BF 25 (DA R e THE T (QHR B A B
A RERLRBPLERQUER L AR AARLL RS 7]
g (7o gkecd (ST 4 & LRPIHAS W5 TAWAC 7 565
MihiE D A TR #pﬁ»@%??ﬁ”ﬁ By w @I AoTiER? A F R
R AL TR RERAST BB AAWACHTR T4 0
LR HE KT REEL G R EFNEE T Lﬁ‘ﬁﬁérwﬁ\"
&m\w@ br o LB AL 4G\5Gw;+;w< RN L R £
HABAWACT E bt RERIRY X &4 1 ’éaiﬁyﬁlﬁdé-
AWAC® ) » '5d @iz s § v AC\SGUiicdy » T w @ 3 &
STEPY o ks 4 kg £ ET R @GR R 0 doRA5T
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7855 -k H

(@)

(b)

A 976 R RIERRE
4 4-2~%.4-3% féﬁis?lrﬂi*%’;% Ao FAL A e il A EESE (0~ 1

W47 &3S RpE Bl & B

3~5~10~15220m) - #FF P2 B sE 50 - RSO E S
T3k > Pl R &7

TIUEERET 0 i
SRR E LR EH TR T R R O
P23 UEERE 3 M- A% 10 Byte~20 KB % )

LA g o * 2 K Bt Bl hdp e

(1) 10Byte: 0.91- 1.66~ 0.60 Byte/sec
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(2) 100 Byte: 15.95~ 13.19-~ 13.22 Byte/see
(3) 1KB: 33.04~ 37.75~ 37.19 Byte/see
(4) 10 KB: 37.45- 41.49- 43.83 Byte/see
(5) 20KB: 43.20- 48.28-~ 43.22 Byte/see
2. PRI E > AR < 5 mpF o @ﬁ%ﬁi@;% (>10KB) 2z #%
o7 @ @ﬁi%ﬁ RTh ' < g b o A R TSR B R TR o
3. K_{f-ﬁﬁ 8 mﬁE%ﬁ_f‘a ) F-, «} ]_@ﬁ% Iﬁ_’ﬁ{] % L,I‘i:]‘%‘z]j ) l/‘*&l’;'ﬁg - /J‘
100 Byte~ i ;U §EH 15 m 5 &) > 3 2577 #/# i 13091 s
39.57s% 60.66 s’ @@Tﬁ/}ﬁ{ﬁx SARAT 3B o
4. 01 p Ao AWAC sk 2> & L pr ¢ Tprw @ 13 pplic
¥ (1 25KB) - RFFAT@EPERE L 24 3045 0 sRsk ok Rl
B R3 @%7]3; * 5 328.54 Byte/sec 1/ pt @ ﬁg‘]@ * ig ﬁ%li? =N
AWAC BRIty 4 % 804) » & *0 J e sr T B p - 27
Rl aE (4ovhid ) 2 RS Y ¢ R FAHEE > DFRTF
EEDE -
$4-2 BRATX I HIHTFRERE (s0)
k¥ i EEd (n) )
0 1 3 5 10 15 20
H% ~ | (Byte)
363 | 230 | 1096 3.56 16.01 38.0 5.2
10 2.7C | 3.7t 6.04 8.0C 14.0( 2.37 8.77
3.2¢ | 6.1¢ | 16.7C | 1.3¢ 6.1¢ 21.6¢ | 28.4¢
7.1C | 7.37 6.27 | 30.47 | 39.17 | 130.9: | 16.2¢
100 4.07 | 10.67 | 7.5¢ | 26.37 | 15.6¢ | 39.57 5.3€
2.7¢ | 18.41 | 7.57 | 37.02 | 13.6¢ | 60.6¢ 4.51
7.8¢ | 2752 | 30.27 | 90.5¢ | 80.1¢ | 19.47 | 72.8:
1000 4.4z | 14.1¢ | 26.4¢ | 4547 | 56.95 | 33.9¢ | 93.0¢
502 | 21.2¢ | 26.8¢ | 94.5¢ | 49.4¢ | 21.5¢ | 86.8(
35.3¢ | 112.4. | 267.0" - - - -
10000 36.37 | 126.2¢ | 241.0: - - - -
32.11| 114.0; | 228.1¢ - - - -
60.8¢ | 243.2: | 462.9: - - - -
20000 70.41| 244.87 | 414.2: - - - -
66.0< | 247.9( | 462.7¢ - - - -
el 274 pee
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43 BE@ALA PR RE S (Byte/sec)

k¥ Eeg (m)
0 1 3 5 10 15 20
%~ | (Byte)
276 | 4.34 0.91 2.81 0.62 0.26 1.92
10 3.71 2.67 1.6€ 1.2F 0.71 4.2¢ 1.14
3.0F 1.67 0.6( 7.37 1.62 0.4¢ 0.3F
14.0¢ | 13.6¢ | 15.98 | 3.2¢ 2.5E 0.7¢€ 6.1€
100 2457 | 9.3t | 13.1¢ | 3.8C 6.3¢ 2.57 18.67
36.2¢ | 5.47 | 13.2: | 2.7¢C 7.3¢ 1.65 22.1¢
126.9t| 36.3: | 33.0c | 11.0¢ | 12.47 | 51.3¢ | 13.7¢
1000 226.0¢| 70.52 | 37.7¢ | 22.01 | 17.5¢ | 29.47 | 10.7¢
199.2¢| 47.0¢ | 37.1¢ | 10.57 | 20.2¢ | 46.46€ | 11.5:
282.9.| 88.9¢ | 37.4f - - - -
10000 275.2¢| 79.22 | 41.4¢ - - - -
311.4¢| 87.71 | 43.8¢ - - - -
328.5¢| 82.2¢ | 43.2( - - - -
20000 284.07| 81.6¢ | 48.2¢ - - - -
302.8{| 80.6¢ | 43.2: - - - -

Baril-, 2 rd a4 pee

KA RIEEE © S LIRS R RCTE R L E ARB(E3m T2 m
F2m BhpABEE-k G 2 B R FIm) o RS AR EFY
RGBT LY ARG LT 0 FRARGHEI FL - H R
ROT) HRIGEEALY F A UIERERE B R SR
fF SR (F B AR (4FI4.8) » LT Uk BT 0
SEEIFER ST R S LR RS ES L SRl S =
M i@ % ¥ p 3 i N1 ko ® Ui R 014554000 Evologics
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