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Judl) bali lilnY (GNSS) dsliall JLi) o slaieWl allal) adlgall a3 jlga ki

(<) Gl

g—abj\’\
GNSS L&

Name Northing(X) | Easting(Y) | Height(Z) Sa\tfi!\',fle HRMS VRMS
1 144223.124 | 191470.476 | -143.92 32 0.009 0.021
2 144215.974 | 191630.448 | -148.196 31 0.012 0.03
3 144227.056 | 191741.283 | -156.056 28 0.01 0.025
4 144235.477 | 191884.479 | -157.324 31 0.01 0.027
5 144278.225 | 191935.396 | -157.467 31 0.01 0.025
7 144564.127 | 191934.792 | -136.401 25 0.009 0.024
6 144467.519 | 191932.476 | -145.864 30 0.009 0.022
8 144385.781 | 191926.156 | -154.488 30 0.009 0.019
9 144430.137 | 191883.405 | -151.678 29 0.009 0.019

10 144486.914 | 191755.562 | -141.025 29 0.008 0.017
11 144562.453 | 191695.934 | -126.894 29 0.009 0.017
12 144552.618 | 191541.008 | -101.576 29 0.007 0.013
13 144397.179 | 191732.76 | -127.773 31 0.008 0.014
14 144354.028 | 191847.68 | -130.988 30 0.008 0.014
15 144454516 | 191648.587 | -116.772 31 0.01 0.017
16 144330.97 191671.615 | -128.405 29 0.012 0.022
17 144300.921 | 191605.676 | -133.499 28 0.01 0.019
18 144345.371 | 191466.598 | -120.511 30 0.01 0.018
19 144422585 | 191515.994 | -88.215 34 0.015 0.027
02 144554.854 | 191442.148 | -82.295 30 0.008 0.017
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() @l

aein sl laies Agisoft Metashape zalin s (s duliall Llilly (GNSS) dueliall JLdl) o slaieY allad) allsall mans Slea e duslidl) Ll g 3

4 < GC\:{PS z . GCPs Frg{m Agisoft Z Z error(m) | XY error (m)
1 191470.476 144223.124 -143.92 191470.473 144222.525 -125.002 -18.9178 0.5990
2 191630.448 144215.974 -148.196 191630.42 144215.354 -129.254 -18.9417 0.6206
3 191741.283 144227.056 -156.056 191741.287 144226.438 -137.14 -18.9165 0.6180
4 191884.479 144235.477 -157.324 191884.469 144234.878 -138.423 -18.9008 0.5991
5 191935.396 144278.225 -157.467 191935.399 144277.586 -138.596 -18.8709 0.6390
6 191934.792 144564.127 -136.401 191934.865 144563.553 -117.474 -18.9266 0.5786
7 191932.476 144467.519 -145.864 191932.487 144466.949 -126.969 -18.8954 0.5701
8 191926.156 144385.781 -154.488 191926.194 144385.151 -135.664 -18.8237 0.6311
9 191883.405 144430.137 -151.678 191883.434 144429.557 -132.784 -18.8942 0.5807
10 191755.562 144486.914 -141.025 191755.561 144486.339 -122.1 -18.925 0.5750
11 191695.934 144562.453 -126.894 191695.936 144561.93 -107.904 -18.9897 0.5230
12 191541.008 144552.618 -101.576 191541.045 144552.051 -82.6023 -18.9737 0.5682
13 191732.76 144397.179 -127.773 191732.772 144396.587 -108.85 -18.9228 0.5621
14 191847.68 144354.028 -130.988 191847.675 144353.396 -112.119 -18.8695 0.6320
15 191648.587 144454516 -116.772 191648.595 144453.95 -97.8604 -18.9116 0.5661
16 191671.615 144330.97 -128.405 191671.627 144330.38 -109.529 -18.8757 0.5401
17 191605.676 144300.921 -133.499 191605.641 144300.328 -114.63 -18.8693 0.5940
18 191466.598 144345.371 -120.511 191466.621 144344.733 -101.613 -18.8982 0.6384
19 191515.994 144422.585 -88.215 191516.011 144421.981 -69.2231 -18.9919 0.6042
20 191442.148 144554.854 -82.295 191442.175 144554.258 -63.2589 -19.0361 0.5966
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(9 gale

Al i balis (3) A Auaiil) Uadl)

Label Xerror (cm) Y error (cm) Z error (cm)
4 -0.036 0.027 0.004
7 0.038 0.001 -0.002
18 -0.002 -0.029 -0.002
Total 0.030 0.023 0.003
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(#) G

Check points (il bl ¢y (17) 2 Asaitl (VA]

Label X error (cm) Y error (cm) Z error (cm)
1 0.360 1.488 -13.19
2 0.165 0.903 -7.81
3 0.204 0.130 -5.47
5 -0.159 -0.319 4.38
6 0.557 1.325 1.45
8 0.042 0.166 0.29
9 2.007 -1.064 2.69
10 0.264 0.445 -1.38
11 1.371 1.478 19.55
12 0.457 0.777 6.02
13 0.108 0.560 1.89
14 1.076 0.354 4.25
15 0.777 -0.205 -2.02
16 -0.001 -0.098 0.143
17 -0.204 0.319 -1.764
19 -0.046 -0.38 3.858
20 0.568 0.501 1.952

Total 0.722 0.768 6.695
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(9) Gala

af) bz blE (5) A Await) Uil

Label X error (cm) Y error (cm) Z error (cm)
1 0.084 0.06 0.012
4 -0.01 -0.09 -0.016
7 -0.04 0.09 0.014
13 -0.02 -0.09 -0.007
20 -0.01 0.03 -0.004
Total 0.04 0.081 0.012
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(9) g

@il Blis G (15) A Asail) Uadl)

Label X error (cm) Y error (cm) Z error (cm)
2 -0.197 -3.062 3.760
3 2.082 -1.80 0.436
5 -0.44 -0.785 -4.120
6 -0.059 1.917 -2.840
8 -0.594 1.227 -4.79
9 0.302 1.189 -0.485
10 -1.14 0.298 -0.544
11 -1.043 0.467 -1.962
12 -2.22 -0.158 1.117
14 -0.153 0.218 -3.810
15 -1.145 -1.103 -6.94
16 -0.121 -1.159 0.791
17 -0.666 -1.93 1.497
18 -0.670 -2.316 2.487
19 -0.999 -1.505 0.917

Total 1.019 1.508 3.061
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(C) @~k

Control points a1 Jaua balii (9) A Awaitl) Uail)

Label X error (cm) Y error (cm) Z error (cm)
1 -0.029 -0.111 -0.009
3 -0.051 -0.044 0.044
5 -0.013 0.057 -0.087
7 -0.024 0.056 0.052
8 -0.036 0.017 0.02
11 0.035 0.011 0.02
13 -0.016 -0.067 -0.023
19 0.064 -0.006 0.071
20 0.073 0.086 -0.088

Total 0.043 0.06 0.054
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(B) Gale

Check points (il bl ¢y (11) 2 Asaitl (VA]

Label X error (cm) Y error (cm) Z error (cm)
2 -0.360 -0.317 -1.635
4 -0.683 0.778 -0.354
6 0.460 -0.679 0.061
9 -0.315 -0.39 -1.226
10 0.362 -0.245 0.88
12 -0.007 -0.22 0.916
14 -0.057 -0.012 -2.007
15 0.436 -0.510 3.882
16 0.414 0.514 -1.596
17 -0.608 -0.264 1.925
18 -0.044 -0.252 -0.256

Total 0.401 0.4361 1.688
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(¢) G

Control points (¥ Jaua balii (20) & Asaidd) Uadl)

Label X error (mm) Y error (mm) Z error (mm)
1 -0.036 0.117 0.056
2 -0.636 0.631 -0.0781
3 0.432 -1.264 1.200
4 -0.463 -0.137 -0.676
5 -0.352 0.383 0.704
7 0.259 0.494 0.510
6 -0.469 -0.049 0.397
8 -0.115 0.112 -0.223
9 0.200 0.101 -0.450
10 -0.011 0.642 -0.406
11 0.883 0.125 -0.0720
12 -0.251 0.552 0.0930
13 -0.208 -0.440 -0.857
14 -0.115 -0.037 -0.260
15 -0.484 0.276 0.236
16 -0.591 -0.399 -0.256
17 0.998 -0.153 -0.089
18 0.128 -0.338 -0.439
19 0.827 -0.570 0.563

20 0.009 -0.0459 0.049

Total 0.472 0.451 0.4844
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Abstract

This study has dealt to talk about monitoring violations on large-area state property lands,
which is represented in An-Nuweei'mah area as a study case, which has relied on the
current ways to monitor on many devices such as (Global Navigation Satellite Systems-
GNSS) devices, where it is a lot of effort, time and cost, in addition to the risk that the
engineering staffs are facing during their surveying work from the violators. To avoid
these violations, this study has highlighted how to monitor the violations that state
property lands are facing by suggesting modern ways such as drone that aimed to produce
accurate spatial and attribute data and up-to-date images for the area that can be updated

frequently.

The study has depended on using a comparative approach by the use of plans available at
the State Property Department and comparing it to the images produced by the drone, in
addition to the use of the aerial images from the Ministry of Local Government from 1997
to 2022, to analyze it and compare it by the drone to see the changes in the areas that have
been violated as a measurable tangible guide, where using the comparative approach to

analyze the drones aerial images and to see how accurate it is.

The study has reached that the violation operations started in 1997 and are still ongoing
these days, where in 2022 the area experienced large residential gatherings and different
dredging operations which consider clear proof of continuous violation operations, also,
the study has shown that the accuracy of the aerial images from the Ministry of Local
Government in 1997 — 2007 is ranging several meters, while in 2012-2018 it is less than

a meter.

In addition to that, the study has reached that aerial photo processing without ground
control points depending only on the RTK feature that is available on the drone was
ranging in less than a meter as a horizontal resolution in the study area, and it is suitable

for the general monitoring operations to the violations on state property lands, while the
b



vertical resolution which did not have a massive importance in this study was ranging
several meters, In another hand, the ground control points results was very high resolution
reaches centimeters, in this case, we can use the image to monitor the violations and

produce accurately detailed plans.

Thus, resulting that using drone to monitor the violations on state property lands, has a
massive role in saving time, effort, cost, and risk, especially since the drone can monitor
and cover large-area spaces from lands that enable us to see the precise details compared

with the current technique.

Keywords: Monitoring violation, Drone, An-nuweei'mah.



