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A Study on Mechanism Stated Number of Electro— Optical
Distance Measuring Instrument
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Abstract

This paper is compared with fourier series and least square polynomial fit and
interpolation to mechanism stated number in electro—optical distance measuring instrument.

Systematic instrumental errors occuring in electro-optical systems include uncertainties in
the position of the eletrical center of the transmitter, uncertainties in the effective center
of the reflectors, frequency drift, and instrument nonlinearity.

Microwave systems are affected by uncertainties in the electrical centers of the master
and remote units and by a phenomenon called ground swing or reflection.

As the result of this study, mechanism stated number will be used as verification of
electro—optical measuring instrument to distance measurement.
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(2) Newton®] #EAHEAR (Newton's back-
ward interpolation formula)
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Table. 1 Comparison on survey number and approximate function.

(m) (mm) (mm) (mm) Interpolation
Distance  {Survey number Fourier series| Least square Newton{(mm) Cubic spline(mm)

7.2000000000E + 00 7.2000000000

6.8706931201E + 00 6.9961723077

35 72 7.0 7.2 6.6440716800E + 00 6.7883015385
6.4648204800E + 00 6.5723446154

6.2926515200E + 00 6.3442584616

6.1000000000E + 00 6.1000000000

5.8698867201E + 00 5.8355692308

36 6.1 6.2 6.12 5.5939468800E + 00 5.5471384616
5.2706252800E + 00 5.2309230770

5.9035379200E + 00 4.8831384616

4.5000000000E + 00 45000000000

4.0697203210E + 00 4.0807507693

37 45 44 446 3.6236620801E+ 00 3.6367446155
3.1730700801E + 00 3.1823630770

2.7286643200E + 00 2.7319876923

2.3000000000E + 00 2.3000000000

1.8949939201E + 00 1.8982276924

38 23 24 2.36 1.5196172801E + 00 1.5282830770
1.1777548800E + 00 1.1892246154

8.7123072001E—00 0.8801107692

5.9999999999E — 01 0.6000000000

3.6250752005E — 01 0.3487384616

39 0.6 0.6 0.56 1.5621248003E — 01 0.1293230770
-2.1720319977E — 02 -0.0544615384

-1.7356287999E — 01 -0.1988307692
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(m) (mm) (mm) (mm) Interpolation
Distance  |[Survey number] Fourier series| Least square Newton(mm) Cubic spline(mm)

-3.0000000000E + 01 -0.3000000000
-3.9893887999E — 01 -0.3563815385
40 -0.3 -0.3 -0.28 -4.6415231999E —01 -0.3751753846
-4.8375551999E — 01 -0.3657784615
-4.3851647999E — 01 -0.3375876923
-2.999999998E — 01 -0.3000000000
1.0007969483E + 00 -0.0335573806
41 -0.3 -0.3 -0.3 1.5210716569E + 00 0.5687254161
1.6859363942E + 00 1.0071147613
1.7620746547E+ 00 1.4503360710
1.9000000000E + 00 1.9000000000
2.1682162380E + 00 1.3585065482
42 19 20 184 2.5803401625E +00 2.8314130965
3.1161640038E + 00 3.3250663706

3.7375535923E + 00 3.8458130965
4.4000000000E + 00 4.4000000000
5.0605671115E +00 4.9876164260
43 44 43 458 5.6829051800E + 00 6.1550197558
6.2399309414E + 00 6.1550197558
6.7147083059E + 00 6.6712115427
7.1000000000E +-00 7.1000000000
7.3968998092E + 00 7.4182277469
44 7.1 7.1 6.85 7.6128972697E+ 00 7.6372981132
7.7596717671E +00 7.7772546060
7.8508610355E + 00 7.8581407325
7.9000000000E + 00 7.9000000000
7.9187797709E + 00 7.9194725860
45 79 79 8.02001 7.9157333914E +00 7.9195853496
. 7.7596717671E +00 7.7772546060
7.8508610355E + 00 7.8602255272
7.8000000000E + 00 7.8000000000
7.7139676365E + 00 7.7166819090
46 78 7.9 7.92 7.5905969050E + 00 6.0629726971
7.4196613223E + 00 7.4324981132
7.1917535028E + 00 7.2041571587
6.9000000000E +00 6.9000000000
6.5416992461E + 00 6.5129997781
47 6.9 6.9 6.69 6.1197175706E + 00 6.0629726971
5.6434671719E + 00 5.5764457270

J . 5.1292817203E + 00 5.0799458380 J
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(m) (mm) (mm) (mm) Interpolation
Distance  [Survey number] Fourier series| Least square Newton(mm) Cubic spline(mm)
4.5999999998E + 00 4.6000000000
4.0835656396E + 00 4.1577189790
48 46 46 473 3.6104515483E + 00 3.7525487237
3.2097211492E + 00 3.3785189790
2.9035449137E + 00 3.0296594895
2.6999999997E + 00 2.7000000000
2.5839930572E +00 2.3841243064
49 2.7 2.6 2.66 2.5061613970E + 00 2.0788324085
2.3696258141E + 00 1.7814783574
2.0144893225E + 00 14894162042
1.1999999998E + 00 12000000000
1.2954124800E + 00 13540553846
50 12 13 1.2 1.4453811200E + 00 1.5145969230
1.6354931200E + 00 1.6881107692
1.8558284800E + 00 1.8810830769
3.6000000000E + 00 3.6000000000
3.9525132799E + 00 3.9576984615
52 36 3.7 358 4.3212467199E + 00 43281107692
4.7042675200E + 00 4.7096738561
5.0985676800E + 00 5.1008246154
5.5000000000E + 00 5.5000000000
5.9033036799E + 00 6.9043446461
53 5.5 54 5.53 6.3022195199E + 00 6.3058338461
6.6896947199E + 00 6.6951507692
7.0851772800E + 00 7.0629784615
7.4000000000E + 00 7.4000000000
7.7078540800E + 00 7.6985230768
54 74 7.4 7.38 7.9753523200E + 00 7.9753538461
8.1976819200E + 00 8.1769230769
8.3723468800E + 00 8.3576615384
8.5000000000E + 00 8.5000000000
8.5853644800E + 00 8.6055630769
55 85 84 851 8.6382451200E + 00 8.6055630769
8.6749291200E + 00 8.7331569230
8.7178764800E + 00 8.7703753864
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Fig. 2 Approximate function and mechanism state
number by distance measuring.
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