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A Correction Method of the Error in the SurVey of Topography
Using an Ultrasound Altitude Sonar

SEA-MooN KM, JonG-Su CHol, CHONG-Moo LEE AND Sup HoNG
KRISO, KORDI, P.O.Box 23, Yusong-gu, Taejon 305-600, Korea
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ABSTRACT: In order to measure the distance from the bottom in the ocean we use ultrasound altitude sonars. The manganese
nodule pick-up device developed by KRISO is also using an altitude sonar to control the gap between the pick-up head and sea
bottom. This paper describes the performance of the altitude sonar by an experimental method. The experiment was performed with
four ground models in a small basin. Manganese nodule models and water-bentonite mixture was used for setting up the ground
models. Buttorworth filter was applied to remove the noise caused by a servo motor and its controller. The results show that the
altitude sonar gives a good estimation of the types and slopes of the bottom as well as the distance.
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Fig. 1 Experimental set-up for the measurement of the distance
between the ultrasound altitude sonar and the bottom
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Table 1 Size and mass of manganese nodule models

Size Long-axis Short-axis 1 Short-axis 2 ~ Mass

fem] [cm] [cm] kg/ea

Small 5.0 - 33 3.0 0.072
Medium 7.5 4.9 4.5 0.162
Large 10.0 6.5 6.0 0.440
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manganese nodule models



3. &

ok

Z 1t
31 BEXIE ]

o)BAT WA Falsly] Mol 4 Adm Aglete] BAE
Qolr 7] st NFAE Yol LEAZE IRANA IS F
Halgeh Hen 23e oyl A4z gEra A Y]
=3l Hage FHalPoh Table 2 F 32 At A%
50cm&}t 100cme] Ao AxE BoFa qlo) 7 E(sensitivity)
= o MmViemy} oo EEMARE 0249} 0.149] O 1%
vluke] g 7pRTh o] QxbE Qo] A ea Fel oF A
o2 AZ4Egh

Table 2 Experimental result: measured sensitivity of the fixed s ‘{ 3‘ mm\‘
altitude sonar (Model 1, distance: 50cm) Q’ 2 ‘LL F‘JJ lrv
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bentonite | 137.3 | 51.2 1746 341 el
small {1337 | 476 | 1616, 1.620, 1.618 34.0 (@)
bentonite | 136.3 | 50.2 1.706 34.0 Dteroes 1000 al ki
medium | 1320 | 459 | 1.571, 1590, 1.580 34.4 4 . i .
bentonite | 137.0 | 509 1.741 34.2 [
large | 1314 | 453 | 1568, 1.563, 1.558 345 Sasl L, r’
bentonite | 1376 | 515 | 1741 338 § AV
vl=t 150.8 | 64.7 2.226 34.4 3 . , . . X . .
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bentonitz | 137.3 | 101.2 3.450 34.1 235 ” m
small | 1337 | 976 | 3.278, 3.293, 3288 | 337 B \Nq I Sl
bentonite | 1363 | 100.2 3.377 337 2 T
mediurn | 132.0 | 95.9 | 3.234, 3.263, 3.249 33.9 o 2 4 e 8 0 12 14 16
bentonite | 137.0 | 100.9 3.406 338 Tire(s]
large | 1314 | 95.3 | 3.230, 3.231, 3.234 339 ®)
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Table 4 Experimental result: measured sensitivity of the fixed
altitude sonar (Model II, distance: 50cm)

3 lo =7 gt [V] |sensitivity
uher [%m]] [cm] é =73 -’;})\1[) : [mV/cm]
ulet | 1546 | 67.3 2.219 33.0

bentonite | 137.3 | 50.0 1.646 329

small 133.0 | 45.7 |1.552, 1.532, 1.554 3338
bentonite | 135.6 | 48.3 1.622 336
medium | 132.6 | 45.3 |1.523, 1.533, 1.632 345
bentonite | 136.2 | 48.9 1.649 33.7
large {1329 | 456 [1.593, 1.647, 1.643| 357
bentonite { 136.3 { 49.0 1.648 337
uleg | 150.2 | 62.9 2.114 33.6
B 33.8
BEF=AA 0.84

Table 5 Experimental result: measured sensitivity of the fixed
altitude sonar (Model II, distance: 100cm)

lo =7 A9 [V] |sensitivity

e [?tczm]] [72;?] (%7 ii\i[) : [mV/cml
Hpe | 1546 | 117.3 3.816 325
bentonite | 137.3 | 100.0 3.253 325
small | 133.0 | 957 |3.133, 3.136, 3.145| 329
bentonite | 135.6 | 98.3 3.224 32.8
medium | 132.6 | 95.3 [3.155, 3.133, 3.142| 330
bentonite | 136.2 | 98.9 3.256 329
large | 1329 | 956 |3.158, 3.160, 3.1581 33.0
bentonite | 136.3 | 99.0 3.251 328
v | 1502 1129 3.718 329
B 328
EEHX 0.19
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Fig. 4 Input voltage measured by the altitude sonar (Model IT) (a)
distance: 50cm, (b) distance: 100cm (upper figure: moving forward
with slow speed, center: moving backward with slow speed, lower
figure: moving forward and backward with fast speed)
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Fig. 5 Input voltage measured by the altitude sonar with various
moving speed (Model III)
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Fig. 6 Comparison of raw data(input voltage measured by the
moving altitude sonar) and its filtered data (Model II)

NB7} 022 He 77 ASIST de FHE eI 1
Fure] o] e AE ¢ 7 UsH olg FIF ¥4
sledRd Fig 73 Zth oF 40HzolM I =7t Jehue A
A F o} olHT JE AEE AAN] At A=
2o A B AFsdd geE o83t An
vl B3l 33 JEUE AA e Fee 438 A
E Fao w@sie gIAEdgd s vehis 7309
719he WL H4E 22 & VA & F oA H¥g
ol S st AT AFAAY YHEE T3 dge] 2
71 H3E A FA e BE92(Butterworth) IH
(Oppenheim and Schafer, 1989)2 AH&-3}iTh

it ox no wo

W

ftored Ejiagmm }viég:paak hi;. component)

—— Before fitering [ 5
—— Afer filtering L

20 |

. Freguency{Hz] :

= w0 s

Fig. 7 Comparison of the frequency spectrum of raw data(input
voltage measured by the moving altitude sonar) and its filtered
data (Model )
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Fig. 8 Comparison of the raw data(input voltage measured by the
moving altitude sonar) and its filtered data when moving velocity
is between 0.6~1.0m/s (Model III)
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Table 6 Estimation of the slope using the data measured by

altitude sonar (Model III)

Z}- 0
A7) | aded | eAmm |
[degree] [degree] [degree] -
[degree]
-0.1 -1.5 0.9 02
6.2 -2.0 0.8 0.5
11.2 -1.4 -0.7 04
15.8 31 15 038

34 ZEXE IV

2YAE Vo] SR M o] FUF AP 593}
Sk Talbe 72 ole] AAE etk o) = BT 0%
I WA v JEG 5L D 9 ek

Table 7 Experimental result: measured sensitivity of the fixed
altitude sonar (Model II, distance: 50cm)
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