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Highly Accurate Sea Gravity 

The gravity meter Bodenseewerke type KSS-30 is PRAKLA
SEISMOS' most modern sea gravity meter. It can be used 
independently, or simultaneously with other marine 
geophysical operations. The system is constructed for 
flexible installation in a wide range of existing vessels. The 
sensor, mounted on a gyro-stabilized platform, shoald be 

Instrumentation 

The sea gravity meter KSS 30 is divided into three sub
systems 
• Gravity sensor GSS 30 
• Gyro-stabilized platform KT 30 
• Data handling and contra I system ZE 30 

Best precision mechanics and electronics guarantee 
highest accuracy 
• Vertical non-astatized tube shaped mass 
• Non-sensitive in horizontal direction 
• Temperature stabilized, pressure tight and magnetic 

shielded housing 
• Ball calibration device 
• Electrical damping of superposed vertical accelerations 
• PI-feedback loop 
• Capacitive displacement transducer. Sensitivity 

< 0,02 mgal 
• Detection of changes in gravity by an electramagnetic 

system 
• Analog/pulse rate conversion of the sensor output , 

range: 10000 mgal, instrument drift: < 3 mgal/month 

~ Gyro, platform and gravity-sensor 
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set-up as near as possible to the vessel 's centre of gravity 
in a compact airconditioned container, while the electronic 
part can be located up to 30 m distant in an existing raom 
or additional office container. This system, described 
below, praved to be three to four times more accurate than 
comparable other systems. 

Gyro-stabilized platform with high dynamic accuracy 
• Electrically erected vertical gyro (Anschütz) 
• Continuous gyra erection control 
• Continuous campensation for earth rotation, ship's 

speed, accelerations, and heading errors (deviations) 
by internat computer system 

Improved accurycy and high reliability by computer 
control of sensor and gyrotable 
• The amplitudes of accelerations caused by sea motion 

are reduced by approx. 75 dB 
• Data exchange with navigation computer at 1 sec 

intervals 
• Gyra erection contral and compensation of acceleration 
• Overall system contral, display and monitoring of 

system functions 
• Remote control of sensor and gyra 
• Internal test rautines for hard and software functions 



Airconditioned container housing platform and sensor 
to be installed at the ship's cent re 

Monitor recorder 
Blue: Raw Gravity 

... Red: Roll-acceleration 

Instrumentation 

Electronics unit of Gravity Meter 
Sensor Electronic GE 30 
Central System Control Unit ZE 30 
Analogue Recorder 
Platform Electronic KE 30 

... Central Power Supply PS 30 
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Measuring Principle 

Diagram of Data-flow 

Marine Gravity Meter 
System KSS 30 

GSS3O/ GE3O 

Gravity Sensor 
and 

Sensor 
Electronic 

Gyro, 
Platform 

and 
Electronic 

K 30/ KT 30/ KE 30 

... 

Unfiltered 
Gravity Values ... ..... 

... 

Power 
Supply 

_---,..--~ PS 30 

CENTRAL PROCESSOR 
with 

Operating Program 
and 

Interfaces 

2 Channels for 
selectable Data 

Selectable 
Functions 

.. Analogue 

Strip Chart 
Recorder 

~ 

.... AIPha-1 
~ numeric 

Data and """ Display 

L..... Comands r r ....... ---..;..._..J1 Key-Board 

A~ ZE30 
RItered Gravity 
and other Data 

Navigation Data 
nec n s ary for 

r---~~'----~-~~ 
Navigation Raw Navigation Data 
Receiver r--....;;;.;.;:;;;===-....... 

EM-Log 

Echo
Sounder 

Ship"S Speed ... 

.. 

Real-Time DaIe/1lme 
Clock r---~~;;';'::;"""-" .......... 

Ship'S Headng • 

Interfaces 

CENTRAL 
COMPUTER 

for 
Positioning, 

on Une Processing 
and 

Datalogging 

• 

Information for 
Ship S SIeering and 

Survey ConIroI 

.. 

Display -; 

-

-
""11' Plotter 

Survey 
Heading 

Gyro 
t--'_Data;;.......~ ... /M . 1 

1 
agnetlc Tape 

•
_ ..... ___ ~ ___ J Cartridge 

u- -" ~ •• ........... on end DataIogglngSV! _....... .. 8845 AlB 
........ _"._tI 

~~ 
Post Processing 

4 



To obtain high quality sea gravity results accurate posi
tioning, headings, and water depths are required. 

The software of the navigation computer system handles: 

• Continuous computation of position, position accuracy, • Transfer of data selected for gyro erection to the central 
speed and course system contral unit ZE 30 

• Collection of data from peripheral units • Presentation and display of survey result at selectable 
time intervals 

Navigation Electronics 
Echosounder and receivers 

Printout of all Data recorded on cassettes T 
FI XIL I NE TirE PANGE 1 ANGE 2 RAtGE ~ EA ST I G 

G AVITV RAW Eorvos SEASTAT E LOTUNG GYRO HEADIHG 
M.*~**. MIIII.I.*'.I#liil#ii#iililil~i###*i~I#.it#iii4 iili~lllii~~i 

1445 J 118/ 82 / 05:06 : 23:35 : 08 40900.1 3779 1.9 13632.8 ~a226 -. 86 
- 29 .04 29 .53 2 14.40 40 .40 40. 9 4 

144711 18 / 82 / 95:06 : 23:35:36 40991.ö 8791 4.4 13604. 7 382346.1 8 
-28.8629.45 14 .40 41. ~e 40. 97 

144911 18 / 82 / 05:06 : 2- :36:04 
-28.65 9.69 

41683.1 881334 . 7 13583 .4 382426 . 98 
2 13.80 41.40 41.09 

14511118/ 82 / 05:06 : 23 : 36 :33 41177.0 88 162 .1 13558.5 382509 . 2 
-28.66 29.36 2 14. 30 39 . S0 40. 82 

14531118 82 / 05:06:23 : 37 :01 
-28.57 29 . 37 

14551118 82/ 05:06:23:37:29 
-28.44 29 .45 

145,11 18 82 / 05:06:23:37 :57 
-28 . 26 29 .40 

41 66.5 88283.0 13534. 8 382587 . 3 4 
2 13.913 41.00 40.74 

41359.9 88404 . 3 13514.2 382668 .25 
2 13.913 40.59 40. 9 1 

41449.5 88526 . 3 13492.6 332746 . 39 
2 14.50 40. 89 40. 1 

tlORTHI G 
SPEED 

ilililihilililtl 
49!54.86 

S. H 

49240'.(''; 
8 .45 

4n37 . 99 
S. 45 

49 434.4 2 
8 .46 

49526 .-3 
8 .45 

496 18 . 03 
8 . 45 

497113.99 
8.43 
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Onboard Processlng and 0uaI1ty ControI 

All field data recorded on cassettes are directly used for 
quality control and off-line processing of line-plots on board. 

Field data recorded are: 

• Fix no./line no. • Type of filter used 
• Date/time • Ship's heading 
• Raw navigation data • Course over ground 
• Ship's coordinates at fixtime • Speed 
• Raw gravity values • Waterdepth 

Flow-chart of Onboard Processing 

START 

Input 
Marine Survey Data ~-------- Reading 

of Data 
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Re-Survey 

Input 
Instrument Drift and Delay 
Instrument Scale Factor 
Onshore Gravity Oata 
Smoothing Rates 
Density 

Correction of 
formal Errors 

Manual 
Input 

Reduction . 
Correction and 

Smoothing 

Calculation 
of Gravity 

Discrepancies 
at Points of 

Crossing Lines 

END 

Recalculation of 
Position Coordinates 

1 
Smoothing of Position Coordinates 
Shifting of Gravity VaJues 

- Drift Correction. Instrument Correction 
Eötvös Correction 

1 
Reduced Gravity 

- Free-Air Anomalies 
Bonguer Anomalies 

---

Output 

For further Processing 
and Presentation: 
• Une Presentation 
• Position Map 

Output 

For further Processing 
and Presentation: 
• Adjustment 
• Contour Map 
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Une presentation of onboard processed gravity data (Windforce: Bft 4; swell: 2 feet) 

UNE 12.8/82 
Measured points: 16/km 
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I 

km 

Printout for 2 lines showing, in the coloured columns at crosspoints 
with other lines, the discrepancies of water depth and Bouguer anomalies 
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The background shows a contour map of Bouguer Anoma
lies as a final result of post-processed survey data. The 
histograms present the distribution of discrepancies at line 
intersections before and after adjustment. These were 

obtained on a sea gravity survey of nearly 4600 line km 
with 917 crosspoints. The vessel used was a freighter of 
500 GRT, 74 m in length, 10.8 m beam, 4.0 m draught. The 
wind force varied between Bft 3 and 8, swell was up to 6 feet. 
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