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) dx (m) dy (m) dx (m) dy (m) dx (m) dy (m)
CH1 -7.599 3.828 -5.427 4.413 -6.152 4.857
CH2 3.493 2.774 1.269 5.552 1.906 5.977
CH3 -3.507 -2.411 -2.430 -0.719 -3.179 -1.042
CH4 4.595 0.891 0.180 2.583 0.812 2.807
CH5 5.639 -1.552 4.497 -4.245 3.782 -2.373
CH6 0.018 -0.164 -1.096 -1.753 0.337 -1.109
CH7 -0.270 -0.377 0.804 -0.872 -0.428 -0.224
CHS8 1.833 1.694 1.804 1.200 -0.367 2.379
CH9 3.264 -3.754 -0.065 0.136 0.219 0.218
CH10 4.822 -1.555 3.708 0.149 2.957 -0.436
CH11 4.459 -0.898 4.441 0.807 3.138 -0.876
CH12 5.923 2.582 2.616 0.998 2.994 0.958
CH13 0.417 1.533 1.484 3.236 0.951 2.656
CH14 0.773 2.347 -2.557 -0.333 -2.809 0.185
CH15 -4.772 -1.606 -3.722 -0.997 -4.177 -0.495
CH16 10.404 -2.456 8.201 -2.937 8.956 -2.544
CH17 -8.059 1.475 -7.011 0.994 -7.701 0.840
CH18 8.324 2.242 8.306 2.859 8.098 3.733
CH19 5.642 2.480 5.620 4.192 6.032 4.516
CH20 0.117 7.301 -2.109 5.726 -1.972 6.614
CH21 -1.311 6.456 -1.346 5.975 -1.762 6.862
CH22 -6.611 2.922 -8.850 0.251 -9.010 2.775
CH23 1.601 -2.440 0.455 -4.030 0.349 -3.927
CH24 -0.156 -6.700 -0.209 -6.097 -0.257 -6.560

oiall) dlae] a1 jaall)

e ol aigill i Le e il 13 Lad e g LiSar LS algl) Bubagll Ailas) ciysidl

tlgie SY dabide coyladl) g

-(Kolmogorov—-Smirnov test) g jen—is el < Lol .1

.(Shapiro-Wilk test) _.&lig= g mls lad) .2
.(D'Agostino—Pearson test) .S gitugely sl .3
.(Anderson-Darling test) zil)lrgeunl lial .4

Ladic) 208 oWiny adn Lad aalulall fe oive oo Pearson (yguyn b)) Jelae dad 2asy WS
Mendenhall ef) (30 (o J8) spnall il ae dalaill 3 Jomd] s Sl 55l Lo
+(3) dsaall (A daiagall 48Y) milul) Lasg NCSS aladiids clig @l jlas) oy .(al, 2013
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ARl Bl Algall g all Aslasy) il (3) Jsanl

O Jalae b as RMSEyy (m) | RMSEy(m) | RMSEy (m) Sl 8
-0.18 pad 5.793 3.187 4.837 2.4
-0.08 pad 5.370 3.225 4.294 1.2
-0.13 pad 5.561 3.368 4.425 0.6

oiall) dlae] e 1 jaadl)

LS aly IS8 il Jansgiall Undl) 3 i ol 8geal) aad 483 dad s (e plls 4 Jaadls
s dy 5 dx gl o bYW ofy Sl 885 s IS 8 alall ajgill an cllg @l o aadls
enlie Clual ¢(5) 4Dk Galai L lagin Ll ang ¥ ath ajall aakiivd Gusy fas (s Ll
zisalll Gakily casdigh sl e Aailll Ljgeal) LAY e lgaliminl (Sl daeledl) LAl

A(4) Jgaall 8 daage miliall L Y1 Ayl e 3ganl) S

Ll Al e aganl) LS 3 gaill i gal) Ao Laidl L3 AY Gl L (4) Jsanl

tead) bl @bl (ulad) oxy (m) D) 48
1:25000 1: 23172 5.793 2.4
1:25000 1: 21479 5.370 1.2
1:25000 1: 22244 5.561 0.6
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Ol 4SS dadad! Azl

CLENY) G5 Aamead) jgeall o LLaY) Lli el gu il (5) dsall 8w

) el B Aalsal) gl L (5) Jsanl

e A8 24m 1.2m 0.6 m
dadil| dx (m) dy (m) dx (m) dy (m) dx (m) dy (m)
CH1 -0.577 -0.812 0.555 -0.965 0.040 0.178
CH2 1.872 -3.901 -0.235 -0.771 -0.444 0.564
CH3 -0.673 -3.141 0.455 -0.046 -0.472 -0.085
CH4 3.015 -2.035 -0.189 -0.036 -0.460 0.577
CH5 -0.441 -2.314 0.790 -1.411 -0.167 0.741
CH6 0.738 -2.095 0.767 -0.120 -0.276 -0.385
CH7 -0.132 -2.337 -0.089 -0.361 -0.494 0.340
CH8 0.755 -0.127 0.826 -0.344 -0.595 0.078
CH9 2.326 -3.377 1.348 -0.307 -0.562 0.120
CH10 1.094 -0.258 -1.066 -0.496 -0.423 -0.521
CH11 0.763 0.417 0.794 0.177 0.236 0.765
CH12 -0.256 -0.484 -0.219 0.372 -0.120 -0.005
CH13 -0.624 -1.587 0.542 -0.730 -0.080 0.310
CH14 1.938 -0.792 -0.134 -1.029 -0.365 -0.193
CH15 0.156 -2.405 0.289 -0.455 0.087 0.200
CH16 1.168 -0.249 0.079 0.588 0.451 0.283
CH17 1.011 -2.896 1.151 -0.965 -0.551 0.715
CH18 -1.932 0.588 0.290 -0.779 0.292 -0.300
CH19 1.392 -1.343 0.340 -0.520 -0.016 -0.324
CH20 0.316 -1.033 0.408 -1.302 -0.693 -0.125
CH21 1.122 0.333 0.117 -1.032 -0.439 0.644
CH22 2.598 -0.966 0.543 -0.141 -0.679 0.538
CH23 1.622 -0.042 0.672 0.839 0.727 0.470
CH24 1.605 -1.973 -0.430 0.001 -0.226 -0.255

b Anamgall AAY) @il Langd NCSS gmalipdl alasinly il il Zilasy)

Odialll dlae] (e 1 aadll

CHERY) dhab L

(6) Jssa
LA Guall GlEa) dalgal) g el Lilas) hssall (6) Jsaall
Opmge e | gl i oxy (m) oy (m) | ox (m) Sual 28
-0.17 prd 1.748 1.279 1.192 2.4
-0.08 axd 0.793 0.579 0.542 1.2
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0.04

0.543

0.394

0.374 0.6

OBalll dlae] (e 1 jaadl)

O Badl WS Lasil) hangid) Wadll dad o ppeal)l G 38 Aed el Sl 3l sl
Lla)) sa dy s dx clig il g LVl ofy wadl) 28 <V S 5 andall sl amm il il
(5) B ks cdalud) AN 5 LS lagin Bl ans Y 4l aiall adiis Gy Tan (e
gl i) e Aailll Ljgeal) BIKAY e lgalitie) (Sed) deledl) AN Gunlie Glual

(7) dsaal b daimse il L JY1 dsall (g dgaall H3S 7 3gaill adssy

) Ayl (e g3l IS = 3 el Ailgal) due Lal) LAY Culia .(7) Jsanl

sherd) bl Shil il oxy (m) Dl 48
1:7500 1: 6993 4.837 2.4
1:5000 1: 3173 4.294 1.2
1:2500 1: 2171 4.425 0.6
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R uail) clBa] dlgal) g Al L (8) Jsanl

el 480 24 m 1.2m 0.6 m
Azl dx (m) dy (m) dx (m) dy (m) dx (m) dy (m)
CH1 -1.259 0.560 -0.863 0.021 -0.359 0.130
CH2 0.718 -0.301 0.048 2.444 -0.040 3.001
CH3 0.880 0.815 0.178 3.537 -0.538 3.098
CH4 1.869 4111 0.104 4.642 -0.287 6.397
CH5 2.269 1.635 0.537 1.070 0.253 1.747
CH6 0.117 4.276 0.510 3.697 -0.256 3.173
CH7 -0.885 4.029 -0.484 4.545 -0.330 5.134
CH8 1.916 6.271 1.239 5.690 -0.569 7.287
CH9 3.017 3.024 0.179 4.634 -0.318 4.582
CH10 0.460 1.970 -0.243 3.566 0.128 3.475
CH11 2.327 0.457 0.528 4.243 0.331 3.046
CH12 1.241 3.939 -0.553 4.439 0.531 3.239
CH13 -1.646 5.014 0.963 6.612 -0.321 6.542
CH14 2.609 5.806 -0.227 3.021 -0.667 4.059
CH15 -1.504 -0.156 0.049 1.439 -0.543 2.383
CH16 2.967 -2.194 0.059 -2.803 1.392 -2.930
CH17 -0.705 -0.463 -0.242 0.024 -1.228 -0.098
CH18 -0.365 -1.239 2.219 -0.760 0.918 0.424
CH19 0.638 -0.976 2.135 0.600 0.648 1.223
CH20 1.268 3.688 0.605 3.075 -0.619 3.230
CH21 -0.108 2.868 0.323 2.254 0.168 3.492
CH22 0.915 -0.612 -0.817 -1.228 -0.796 -1.112
CH23 -0.159 1.936 0.308 1.357 0.051 0.866
CH24 -0.278 -2.155 0.194 -2.736 -0.322 -1.123
Odialll dlae] (e 1 aadll

b Anagall AAY) il Langd NCSS gmalipdl alasinls il il alasy) chlaa¥) shals L

(9) Jsasl

) el Bl Aalgall g Al ddlasy) cilsidl L(9) Jsaal

852

e @bl g oxy (M) oy (m) ox (m) D) 48
0.15 axd 2.882 2.516 1.404 2.4
0.04 a3 2.669 2.555 0.771 1.2
0.29 axd 2.618 2.551 0.588 0.6

Ol alac) e 1 radll
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(5) B Gadas Bl CA 8 LS L lagiy Loyl g Vo4l a5al) sk Gy Caiea
gl il e Aailill Ljgeall LAY (e Lgabinin) Seall Lo ladl) LAY Gunlie il

ey Jagatl = 3sail sl Ao Lastl) AN (anlia .(10) Jsandl

slend) bzl @bl sliaal oxy (M) Duall 48
1:12500 1: 11527 2.882 2.4
1:12500 1: 10675 2.669 1.2
1:12500 1: 10471 2.618 0.6
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Abstract :

In recent years, there have been numerous high-resolution free sources
of satellite imagery, which can be downloaded using open-source software
such as SAS.Planet with customizable resolution. Such imagery is an
essential source of information for creating photomaps that form the basis
for extracting vector maps. The accuracy of the spatial data extracted from
these images depends on images resolution and on the control point-based
mathematical experimental models applied on geometric correction of
images. This research aims primarily to study the effect of the spatial
resolution of satellite images and the type of experimental model applied to
the geometric correction of these images on the accuracy of the resulting
photomap.

In this study, some experimental methods were tested to achieve
geometric correction of satellite images with different resolutions covering a
part of Riyadh city with a fixed number of control points, 10 points, and a set
of 24 check points. The results showed that the first-order polynomial model
and the projective transformation model for correcting satellite images were
not affected by changes in the resolution of these images, while the
second- order polynomial model was significantly affected by this change.
In this case, the accuracy ranged from 1.748 m to 0.543 m when the
resolution of the satellite image changed from 2.4 m to 0.6 m, respectively.
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Additionally, we found that when the resolution doubled, the accuracy of the
correction using the second-order polynomial model also doubled. On the
other hand, we found that the second-order polynomial model was the best
for producing detailed photomaps among the studied models, with
radiometric map scales ranging from 1:7500 to 1:2500.

Key words: Free satellite imagery, Geometric correction, Experimental
models, Photomaps, Root mean square error.
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