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This research aim is to study the horizontal position accuracy of the maps through internet service
and to conduct the feasibility of application of satellite through internet service, to update the maps in
multi scales.

Testing of the position accuracy is based on standards of Federal Geodetic Data Committee 199 8
(FGDC 1998). In the testing, 28 horizontal control points is tested and the testing area is divided into four
sections, quadrant. Each quadrant consists of less than 6 points of 20 percent of all 28 points. Those point
location are required to distribute regularly. Distance between points is not less than 10 percent of the
distance along the diagonal line (d) of the test area with 27 by 27 square km. Positioning of the horizontal
coordinates of the points is by fast static technique with two frequency GPS receivers. Later, post
processing is conducted on TGO (Trimble Geomatic Office) under C-class order standard of GPS
position surveying with 10 part per million or ppm. The coordinates of the test point by the GPS surveying
as the reference are compared to the coordinates of the points displayed on the internet. This comparison
is to calculate the horizontal accuracy by statistics techniques, Root Mean Square Error (RMSE) following
National Standard for Spatial Data Accuracy (NSSA), USA

The results indicated that the map through Internet Service has east wadl.88 meter and northward
1.80 meter standard deviation as well as 4.5 meter horizontal accuracy with 95 percent confidence level.
Also In terms of application of map updating, the figure of accuracy from the testing shows the map on
the internet would be suitable for map updating and revision at 1:22500 map scale or smaller because the
accuracy from the testing is satisfied with the specification of map revision with 1:10000 scale, Class II.
This specification endorsed by the Mapping Division, Royal Thai Survey Department requires 5 meter
accuracy for 1:10000 scale or smaller . For oceanographic surveying the testing result shows the map
would be suitable for map information updating and revision at 1" Order Class with 5 mater-+5 % of
water depth. Also it would be applicable for map updating and revision at 1:5316 map scales or smaller

with satisfaction of the standard United States National Map Accuracy Standards.
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AR 11 MIFTIIADNHANAIAINATUNEN 2 A9 (The GPS System, n.d.)
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Taking a rough trip through the atmosphere
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Independent baselines
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Independent baselines (cont’d)

FGCC 1988 lists recommended criteria for baseline connections between
stations, repeat baseline observations, and multiple station occupations.
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Observation times cont’d

Table 8-3. Guidelines for Determining Static Baseline Occupation Time versus Satellite Visibility and
Baseline Length--Single- and Dual-Frequency Horizontal GPS Control Surveys

Recommended Minimum Observation Time (minutes)
Satellites in View/Single- or Dual-Frequency Receiver

4 5 6 or more satellites in view
Baseline Length
(km) Single Dual Single Dual Single Dual
1-10 km 60 min 20 min 36 min 12 min 24 min 8 min
10-20 km 75 min 25 min 45 min 15 min 30 min 10 min
20-50 km'" 105 min 35 min 75min 25 min 80 min 20 min
>50 ' 180 min 60 min 135 min 45 min 90 min 30 min

C Dual-frequency receivers are recommended for baselines greater than 20 km
Source: USACE GPS Field Review Group (September 2002)
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Poin swmiidalaedite  dueswmidadiduii 1 g mmidadidud 2 miifamae
Easting Northing Easting Northing Easting Northing Easting Northing

TO1 717761.62 146583542  717761.44 1465835.17 717761.57 146583542 717761.54 1465835.34
T02 721675.46 1471560.94  721675.14 1471560.47  721675.18 1471560.46 721675.26 1471560.62
T03 726974.46 1468718.98  726974.46  1468719.14  726974.89  1468719.42 726974.60 1468719.18
T04 718395.38 1475228.92  718395.49  1475229.13  718395.51 1475229.38 718395.46 1475229.14
TO5 726979.01 1472779.73  726978.81  1472779.53  726978.81  1472779.73  726978.88  1472779.66
T06 722647.78 1479390.80  722648.15  1479390.41  722648.10  1479390.36  722648.01 1479390.52
TO7 727022.19 1478236.87 72702239  1478237.01  727022.32  1478237.01 727022.30 1478236.96
TO8 73270524 1467609.09  732705.15 1467608.77 73270528  1467609.03 732705.22 1467608.96
T09 740036.18 1468118.20  740035.99  1468118.25  740035.94 1468118.45 740036.04 1468118.30
T10 738617.92 147173791 738618.19 1471738.13 73861831 1471738.12 738618.14 1471738.05
T11 732013.46 147347539  732013.65 147347536  732013.74 147347530 732013.62 147347535
T12 742780.61 1476436.88  742780.59 1476436.84  742780.62  1476436.80 742780.61 1476436.84
T13 736156.64 1477895.66  736156.47  1477895.53  736156.56  1477895.49 736156.56 1477895.56
T14 731423.97 1478711.55 731424.17 1478711.62  731424.30  1478711.82 731424.15 1478711.66
T15 739985.48 1481533.28  739985.46  1481533.23  739985.35  1481533.77 739985.43 1481533.43
T16 734361.14 1481298.85  734360.97 148129899  734361.06  1481298.90 734361.06 1481298.91
T17 731787.35 1484544.42  731787.47 148454433  731787.50 1484544.47 731787.44 1484544.41
T18 738868.62 1485444.01  738868.42  1485444.03  738868.42 148544391 738868.49 1485443.98
T19 742972.19 1484313.21 742972.21 1484313.25  742972.29 148431330 742972.23 1484313.25
T20 742301.46 1491703.49  742301.24 1491703.28  742301.61 1491703.29 742301.44 1491703.35
T21 736127.36  1489797.89  736127.35 1489797.88  736127.14 148979791 736127.28 1489797.89
T22 731248.67 1489068.42  731248.74  1489068.69  731248.85 1489068.66 731248.75 1489068.59
T23 730092.24 1492732.55 730091.66  1492732.65 730091.97 1492732.50 730091.96 1492732.57
T24 723855.46  1492586.95  723855.57  1492587.09  723855.50  1492587.00 723855.51 1492587.01
T25 718374.04 1491197.87  718374.19 149119794 718374.34 1491197.73 718374.19 1491197.85
T26 722101.48 1488156.55 722101.58 148815599  722102.05 1488155.28 722101.70 1488155.94
T27 718036.15 148473593  718036.40 1484735.84  718036.42  1484735.57 718036.32 1484735.78
T28 723695.53  1484333.56  723695.69  1484333.57  723695.68  1484333.53  723695.63 1484333.55
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Point Easting (Meter) Error (Meter) Northing (Meter) Error (Meter)
TO1 717761.864 0.089 1465837.564 0.100
T02 721675.375 0.066 1471562.811 0.071
T03 726976.646 0.076 1468720.989 0.070
T04 718397.535 0.056 1475228.298 0.067
TO5 726979.562 0.059 1472781.642 0.055
T06 722649.621 0.035 1479390.465 0.040
TO8 732705.535 0.087 1467610.690 0.072
T09 740037.562 0.101 1468119.502 0.078
T10 738620.178 0.084 1471739.634 0.066
T11 732015.037 0.063 1473475.963 0.052
Ti12 742782.074 0.080 1476438.523 0.068
T13 736154.776 0.055 1477895.447 0.045
T14 731425.653 0.041 1478713.047 0.033
T15 739982.262 0.058 1481534.012 0.054
T16 734358.955 0.039 1481298.871 0.033
T17 731787.969 0.021 1484546.320 0.019
T18 738867.012 0.046 1485446.096 0.049
T19 742970.248 0.062 1484312.970 0.065
T20 742298.612 0.056 1491703.810 0.071
T21 736125.488 0.034 1489797.456 0.043
T22 731252.189 0.018 1489074.139 0.022
T23 730090.765 0.028 1492732.531 0.028
T24 723853.160 0.036 1492587.885 0.025
T25 718374.965 0.045 1491197.517 0.037
T26 722098.548 0.024 1488152.068 0.023
T27 718033.844 0.045 1484737.204 0.046
T28 723695.206 0.021 1484333.672 0.022
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RMSE, sqrt [2(E gy~ Ecpea 1)2/ n]

sqrt [95.52 / 27]

= 1.88
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RMSEN Sqrt [Z(Ndata i Ncheck i)z/n:|

sqrt [87.36 / 27]
= 1.80

ANMUANANABUNIITIV R 130558071 RMSE, 1931011 14 Tlagauns

sqrt [Z((Edatai “Eheck i)2+(Ndatai “Neheek i)Z)/ n]

= sqrt [RMSE,’ + RMSE,’]

RMSE,

= sqrt [1.88°+ 1.80°]
= 2.60
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1.7308 x 2.60

4.50 LA



70

[ ] 9
AN 6 waﬂ13fﬁuammmqmwmuazmmwm%qﬂmﬁe‘um 27 39

Reading GPS Observation Delta Calculate Error

Point Easting Northing Easting Northing AE AN AR AN>  RMSr/

(Meter) (Meter) (Meter) (Meter) (Meter) (Meter) (Meter) (Meter) point

TOl  717761.54 146583534 717761.86 1465837.56  -0.32 -2.23 0.10 4.96 2.25

T02  721675.26 1471560.62 721675.38 1471562.81  -0.11 -2.19 0.01 4.79 2.19

TO3  726974.60 1468719.18 726976.65 1468720.99 -2.04 -1.81 4.17 3.27 2.73

T04  718395.46 1475229.14 718397.54 147522830 -2.08 0.85 431 0.71 2.24

TO5  726978.88 1472779.66 726979.56 1472781.64  -0.69 -1.98 0.47 3.92 2.09

T06  722648.01 1479390.52 722649.62 147939047 -1.61 0.06 2.60 0.00 1.61

TO8  732705.22 1467608.96 732705.54 1467610.69  -0.31 -1.73 0.10 2.98 1.75

T09  740036.04 1468118.30 740037.56 1468119.50  -1.53 -1.20 2.33 1.44 1.94

T10 738618.14 1471738.05 738620.18 1471739.63 -2.04 -1.58 4.15 2.50 2.58

T11  732013.62 1473475.35 732015.04 147347596 -1.42 -0.61 2.02 0.38 1.55

T12  742780.61 1476436.84 742782.07 1476438.52 -1.47 -1.68 2.15 2.83 2.23

T13  736156.56 1477895.56 736154.78 1477895.45 1.78 0.11 3.17 0.01 1.78

T14  731424.15 1478711.66 731425.65 1478713.05 -1.51 -1.38 2.27 1.91 2.05

T15  739985.43 148153343 739982.26 1481534.01  3.17 -0.59 10.04 0.34 3.22

T16  734361.06 148129891 734358.96 1481298.87  2.10 0.04 4.42 0.00 2.10

T17  731787.44 148454441 731787.97 1484546.32  -0.53 -1.91 0.28 3.66 1.99

T18  738868.49 148544398 738867.01 1485446.10 1.47 -2.11 2.17 4.46 2.58

T19 74297223 1484313.25 742970.25 1484312.97 1.98 0.28 3.93 0.08 2.00

T20  742301.44 1491703.35 742298.61 1491703.81 2.82 -0.46 7.98 0.21 2.86

T21  736127.28 1489797.89 73612549 148979746  1.80 0.44 3.22 0.19 1.85

T22  731248.75 1489068.59 731252.19 1489074.14 -3.44 -5.55 11.80  30.79 6.53

T23  730091.96 1492732.57 730090.77 149273253  1.19 0.04 1.42 0.00 1.19

T24  723855.51 1492587.01 723853.16 1492587.89  2.35 -0.87 5.52 0.76 2.51

T25  718374.19 1491197.85 718374.97 1491197.52  -0.78 0.33 0.60 0.11 0.84

T26  722101.70 148815594 722098.55 1488152.07 3.16 3.87 9.96 14.99 4.99

T27  718036.32 1484735.78 718033.84 1484737.20 2.48 -1.42 6.15 2.03 2.86

T28  723695.63 1484333.55 723695.21 1484333.67  0.43 -0.12 0.18 0.01 0.44

z 95.52  87.36 -
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