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ABSTRACT

In the project, the study is focused on the development of the technique of automatic
underwater monitoring, which would improve the quality and management of underwater
construction. The targets are done as follows:

1. The report presents work done in the third year of a four-year project. A method for
parameter identification is developed for the vehicle. The vehicle has four thrusters. With
proper thrust distribution algorithms, the vehicle is able to move in surge, sway, heave, and
yaw directions. The vehicle has different dynamic responses in each of its
degree-of-freedom due to the open-frame design. Mathematical models are established for
each degree-of-freedom. The least squares method is used to find the values of model
parameters. Preview control using distance measurement sonar is used to navigate the
vehicle along the profile of an underwater structure. A robust controller is designed for the
vehicle. Stability and performance of the control system is discussed. Computer simulations
then verify the approach presented here.

2. The project is to explore the applications of bathymetric survey and sea bottom
classification in dredging: investigating the feasibility of promoting MBES’s accuracy,
seabed classification technology using backscatter of multi-beam echo sounding and
establishing a database for bathymetric survey data, exploring dredging application of
MBES bathymetric survey.

3. In this year (2007), research is focused on the development of the method and computer
program to evaluate the overall wave field of the sea area around Taiwan based on the wave
data evaluated using measured ship motions of the fleet of Taiwan Coast Guard. In the
present study, it has been confirmed by simulation that the proposed Multilayer Neural
Network model can be used to reconstruct the overall wave field of the sea around Taiwan
based on the limited wave data-- just 70~80 observed points or less.
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221 BETRAEAS WG

Voltage Surge (N) | Sway(N) | Heave (N) | Yaw (N-m)
0.7 (volts) 1.56 0.39 1.35 0.29
0.8 (volts) 2.35 0.58 2.03 0.43
0.9 (volts) 3.13 0.78 2.71 0.58

1 (volt) 3.92 0.98 3.39 0.72
1.5 (volts) 9.81 2.45 8.49 1.81

3 (volts) 68.67 17.16 59.46 12.70
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detection, error due to off-nadir P depth

nature of outer beams for MBES
\ariability in vessel loading,
techniques used to 0.05m 0.15m
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Limited by sea roughness &
proximity of suitable location to
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sound velocity or calculate from
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draft error

Settlement &
squat
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Measurement error of gage/sensor

Tide/water & processing error to the datum,
error in computation of tidal datum| 0.2m 0.45m

level error for short term stations, error in
application of tidal zoning
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Wave Period Figure 06/03
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Wave Direction Figure 06/03
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341 MAABFHRA

06/12/02 AM CASE1 |CASE2  |CASE3  |CASE4
T 3ok F 34 (%) |7.13949767|1.720441342(2.012625768(2.499229873
o i 2 12.4813875(9.793334246/7.7639597217.540536765
(%-T 35 F) ' | ' '
06/12/06 PM CASEL |CASE2  |CASE3  |CASE4
T 3o §F4(%)  |6.49893107(1.18365048 |1.850125418/0.645100245
o i 2 14.0958783(10.71938236(9.748837214/12.45085684
(%-T 3238 % ) ' | ' '
06/12/13 AM CASEL |CASE2  |CASE3  |CASE4
T 3oy % £ (%) |1.87567539(8.047095845(6.019728907|2.44634323
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kS
Ot 5554 ) 6.627650686.97901782 |7.18545525 |6.126074484
06/12/30 PM CASEL |CASE2  |CASE3  |CASE4
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242 HE Q3L %

EEFLAFTRL

12/02 AM CASE1 CASE2  |CASE3 CASE4
T ok B 2% £ (%) 452923317 |8.4345352 |5.07674702 |14.2246358
5 £ (% 394 %) (13.4148281 [16.792656 |13.3371983 |26.3994871
12/06 PM CASE1 CASE2  |CASE3 CASE4
T ok B 2% £ (%) 57512359 |1.7720243 |4.27818116 |0.94775219
5 £ (% 3954 %) [28.7606854 [24.23707  [24.5244269 |24.544417
12/13 AM CASE1 CASE2  |CASE3 CASE4
T ok B £ (%) 548119999 [2.0353551 |5.28102661 |7.24506844
08 i £ (%L 3534 %) (12.7728643 [11.658039 |12.2803639 |13.835695
12/18 PM CASE1 CASE2  |CASE3 CASE4
T ok B 2% £ (%) 14.4362706 |7.0485873 |1.33110933 |0.40356216
5 £ (%I 3954 %) (35.523294  [25.26161  |15.8402093 |23.7220175
12/26 AM CASE1 CASE2  |CASE3 CASE4
T ok B 2% £ (%) 2.68465692 |1.7706375 |7.17500519 |6.01317076
208 i £ (%L 3534 %) (977763463 9.9143651 (10.3347517 |10.4530413
12/30 PM CASE1 CASE2  |CASE3 CASE4
T ok B 2% £ (%) 15.3050507 |8.5129885 |12.1842727 |11.2643122
8 i £ (%L 3534 ) 27.111789  [20.501982 |21.3939525 |24.1129387
01/04 AM CASE1 CASE2  |CASE3 CASE4
T ok B 2% £ (%) 22.6299545 [21.573159 [23.9455273 |21.5329392
Ik i £ (%S $554 %) (18.2967474 [17.942496 (18.41207  |17.795135
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01/15 PM CASEl  |CASE2 |CASE3  |CASE4
Ty A (%) |6.32949874 |1.6308321 (6.74625218 |10.8575803
B2 % £ (%L $29i4 %) |16.2704083 |16.753969 (19.5931374 |19.3156922
01/24 PM CASELl  |CASE2  |CASE3  |CASE4
Ty A (%) |13.3613204 [3.188034 (6.30372775 |6.68087109
12 i £ (% $274 § ) [73.3745201 |67.374206 (62.4610604 |68.32635
02/21 AM CASEL  |CASE2 |CASE3  |CASE4
Ty A (%) |0.39346568 [12.532836 |4.25857415 |7.59538647
R i £ (% #2934 8 ) [10.5209249 |13.474403 |10.9651502 |11.4412274
02/25 PM CASE1l  |CASE2 |CASE3  |CASE4
Ty A (%) |8.09730556 [6.768004 6.40892898 |1.1870637
2 i £ (% $234 §) [13.7846439 |13.302412 |13.0621136 (12.0431634
02/28 PM CASE1l  |CASE2 |CASE3  |CASE4
Ty A (%) [3.11584575 [6.3113194 (7.67118201 |13.4466352
B2 % £ (%L $29i4 % ) [48.9648294 |50.028406 (51.2378801 |52.7494406
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