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Abstract

In make use of the Tokyo Surface Ship Gravity Meter (T.S.5.G.) the recorded data are
the period of the vibrating string affected by the frequency modulation according to the vari-
ation of the vertical acceleration of the moving vessel. As the inevitable consequence of the use
of the digital procedure in the measurement device, given data are the sampled mean period
over successive small time intervals. Therefore, data being suffered from the disturbing
acceleration, there exist two main problems in the data processing; one is how to evaluate the
shift of the value of the vertical acceleration arised from the non-linear relation between the
vertical acceleration and the period in the sampled data, and the other is the digital filtering by
running of the suitable weighted mean. In this paper these problems are treated as follows:
1) Sampled mean periods T; are converted into the vertical acceleration by the formula (5).
2) The integral term in the formula (5) can be evaluated by the polynomial appoximation of
the period, using the preceding and following data at the considering datum. The formulae
(9) and (13) represent the results of the integral in the caces of polynomials of 2nd and
4 th degree, respectively.

3) Digital filtering are carried out by the formula (19) with the weighting coefficients w;
(TABLE 1).

It is shown that the resultant values of gravity approximated by the 4th degree polyno-
mial are still small, but the higher degree approximation would complicate the numerical data
handling. In the practical data processing, the adoption of an emprical magnifying constant to

the polynomial approximation is appropriate and sufficient.
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TABLE 1. WEIGHTING COEFFICIENTS FOR THE DIGITAL FILTERING
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TABLE 2. AN EXAMPLE OF THE DATA (SAMPLED MEAN PERIOD)
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51732
55969
58772

52528
56252
56532
54568
53080

56925
55905
54476
58848
52149

54492
60145
56213
51740
53464

54377
56965
55209
56485
57049

53261
55490
54754
52060
54011

58661
54558
54269
56486
58431

54333
55103
58060
57286
53182

53018
55061
51975
59465
53260

51965

56280 .

53320
61626
56840

51411
58108
57150
53930
53520

59888
55116
55297
56234
52439

59598
60492
54231
51765
56674

53757
57425
56069
57936
57323

53181

56708
52089
51541
56796

56856
54812
55176
56553
59400

53988
57321
59636
54076
52856

53125
54256
52701
60205
51081

54356
556600
56333
64245
54876

52320
57284
56520
54064
54521

58725
54448
56321
53656
53588

63084
57480
53429
53420
60240

54337
56400
57188
58416
56908

54927
56938
51223
53230
59896

54647
55248
56130
55964
58601

54930
58248
59644
52040
53669

54578
53517
55756
55658
51285

58066
55188
59719
60611
53392

55464
55840
56424
54842
56346

55476
54691
57142
52742
56114

60452
53916
54581
56332
60886

56263
55161
57401
57626
56187

56768
55377
52269
56032
61492

537917
56216
57100
55285
55792

57133
57741
56825
51916
55312

57141
53641
58936
51964
535633

60980
55557
61805
55104
53285

59217
54896
57001
56509
57808

53569
55'788
56345
53824
59360

55341
51844
57104
59345
58004

58201
54776

56748

56069
55372

57392 57956
54088 53836
54995 58497
57802 58433
57909 54048

54584 56536
57627 57813
57242 56516
55199 55325
53520 53057

60040 60189
56545 54449
53459 52320
53630 57272
56987 58077

58787 58237
55126 57764
59803 57157
51527 52684
57701 61533

59726 56097
57570 60221
59311 54345
51519 50860
54923 57961

59377 57352
54616 54729
57394 56345
58428 59572
58046 56001

53211 54680
57229 58049
54452 53740
57016 60341
60787 58109

52099 51156
51621 53521
59852 60101
60375 57920
55256 54096

57571 55768
55487 56668
55425. 54357
54623 53833
55097 55553



