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Abstract. To date, operational airborne gravity results have been obtained using either a damped two-axes stable platform gravimeter systems such as a LaCoste and Romberg (LCR) S-model marine gravimeter or a strapdown inertial navigation system (INS), showing comparable accuracies.  In June of 1998 three flight tests were undertaken which tested a LCR gravimeter and a strapdown INS gravity system side-by-side. To our knowledge this was the first time such a comparison flight was undertaken.  The flights occurred in Disko Bay, off the west coast of Greenland.  Several of the flight lines were partly flown along existing shipborne gravity profiles to allow for an independent source of comparison of the results.

This paper presents the results and analysis of these flight tests.  The measurement method and error models for both the stable platform and strapdown INS gravity systems are presented and contrasted. The results of the flight tests show that the gravity estimates from the two systems agree at the 2-3 mGal level, after the removal of a linear bias.  This near the combined noise levels of the two systems.  It appears that a combination of both systems would provide and ideal airborne gravity survey system; combining the excellent bias stability of the LCR gravimeter with the higher dynamic range and increased spatial resolution of the strapdown INS.
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1  Introduction

The use of a LaCoste and Romberg S-model marine gravimeter for airborne gravity surveys has been well documented in the past seven years, see for example Brozena (1992), Forsberg and Kenyon (1994), Brozena et al. (1997) and Bastos et al. (1998).  Over the years these systems have been improved and are now showing an airborne gravity estimation accuracy at the 2-3 mGal level.  The excellent results reported with the LCR gravimeters have made them the established method for airborne gravity disturbance determination.  In the past four years successful airborne gravity flights have also been accomplished using a strapdown INS/DGPS system, see Wei and Schwarz (1998) and Glennie and Schwarz (1999).  The strapdown system has shown the same level of gravity estimation accuracy as the LCR systems, but using significantly shorter averaging times.  However, it is difficult to directly compare the results obtained by the two systems because the test conditions are seldom comparable.  It is therefore desirable to fly the two systems side-by-side to provide a direct method of comparison.

The prototype strapdown INS/DGPS system developed at The University of Calgary consists of a Honeywell Laseref III (LRF III) inertial system.  This is a navigation grade strapdown system with stand-alone performance of 1.0 nm/h.  The LRF III contains QA-2000 accelerometers and GG1342 dithered ring laser gyroscopes.

The modified LCR air/sea gravimeter is a highly damped spring gravity sensor mounted on a two-axes stabilized platform.  The major difference between the use of this platform system and a strapdown INS system is the maintenance of a direction in space (i.e. orientation). For the strapdown system the relationship between the body frame and the local-level frame is computed by numerically integrating the output of the gyroscopes.  For a platform system, alignment with the local-level frame is realized mechanically by using the output of horizontal accelerometers and gyroscopes in a feedback loop.  The feedback loop normally has a user selectable damping period of 4 to 18 minutes, Valliant (1992).  In general, the longer the damping period, the greater the reduction in error due to horizontal accelerations.

In addition to having entirely different methods of orientation control, the strapdown INS system and the LCR gravimeter also use significantly different methods of vertical specific force measurement. 











































