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Prasert Khanthasak , Piyapon Kongthong , Sahassawas Chuemchaitrakul 2022 :
A comparative study of positional accuracy between aerial photographic map
data from unmanned aerial vehicles by using a Single Grid Mission flight method
and the ground survey data. Bachelor of Engineering (civil engineering -
irrigation). Irrigation college.

Chairman of the advisory board : Thawatchai Paotui

This thesis has a purpose to compare positional accuracy between aerial
photographic map data from unmanned aerial vehicles by using a Single Grid Mission
flisht method and the ground survey data and suggest guidelines for use of unmanned

aerial vehicles in surveying work in parallel with ground survey

From the result of study, it was found that flying drone using a Single Grid
Mission flight method can be used in survey work. But may not used with work requiring
higher accuracy values such as construction that require high accuracy. But flying drone
can be used to survey before considering a construction project if a bench mark
already exist in the project area. In additional, the information obtained from this
research can be used to planning the land use management in future. Because the
ground survey data closure = 1 : 42,007 which pass the survey criteria. And unmanned
aerial vehicles survey data can be mapped with a scale detailed as 1 : 400 for work

requiring high data accuracy.
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2.2.3. NMSATIVAIANIUYNADS

NTIATIBINAIETATIETIUIUTDIAIAIUAIALAT DU IUYLY Root

Mean Square Error (RMSE) teUszilumniuazideniignasadeiumisuasaiialag
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Taun15lun1sATIE RN

RMSE, = \/ i Dt (X)) = X(sumvey))? (1)
RMSE, = \/ f 2000 Y e (2)
RMSE, = \/ i 2 Z(6) ~ Zsurvey) (3)
RMSE, =/ RMSE,? + RMSE, 2 (a)
RMSE; = y/ RMSE,? + RMSE,2 (5)
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¥
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13

| v °

Toyannienilldiwiniariinssidell 9nnan1sdrsianiessalineuasinsien
Uoya31n Idealized DEMs i1 dnwazvesiudiulngiluiuwnsds Sesduwisuly
frmawnile-18 fdsesnausingliiu Sunszarglndguiuinamisan waduuisdi
gnaladasnainn sesuanninsuszanal 5 - 10 cm In13iadalusesuan anunsa
veaiulduinamim uazinsairsuuuiiasnaissnimvesmisainiiodinsgs

AENUANIISIAINGIAUIAINTTULAEING ARSI UT IV ARAUUTING
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FUf 14 5.0. 2564 1781 9.00 U, 0107 Fou
000 189 1N ANNMITZAVHI ) L
up | mszey
=) =
90 | szez | aade |omglenaie|melenais| aavde | szez | vin® | aue
1.570 1.554
1.457 1.496
TP24 | 2260 | 1344 1437 11.70 0.018 1.897
2914 2914 2,992 2.991
1.630 1.654
1.509 1.542
TP25 | 24.10 | 1389 1.429 22.50 -0.085 1.812
3.019 3.018 3.084 3.083
1413 1.468
1.301 1347
TP26 | 2240 | 1.189 1225 24.30 0.162 1.974
2.602 2.602 2.694 2.693
1.497 1.601
1.397 1.493
A9 2000 | 1297 1.385 21.60 -0.192 1782
2.794 2.794 2.986 2.986
1.542 1.627
1.441 1.529
A10 | 2010 | 1341 1.431 19.60 -0.132 1.650
2.883 2.882 3.058 3.058
1.533 1477
1433 1.378
All 19.90 1.334 1.279 19.80 0.063 1.713
2.867 2.866 2756 2.756
1.483 1.482
1.394 1382
A12 | 1780 | 1305 1.282 20.00 0.051 1.764
2.788 2.788 2.764 2.764
0.000 1235
0.000 1.144
Al3 0.00 0.000 1.053 18.20 0.250 2.014
0.000 0.000 2288 2288
691.7 54.349 54.342 690.9|  5.164|  5.157
690.9 54349
1382.6 -0.007

A1519% 4.5 AT MERANANTTSIIASEAU (5)
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Jovn | yufedn BLHE JTYY witla Aziuaan HRERT EELEGEGH
29U Grid Factor =
002 0.999926888658
29U Total Distance =
108 34 15.75 | 344 21 54.52 1537228 662642.9 0.000
001 1479.266
Al 17242 52.25 | 27256 09.80 | 43.099 | 1537230 | 662599.9 43.096
A2 178 31 48.25 | 26539 01.58 | 54.316 | 1537226 662545.7 97.408
A3 9127 48 264 10 49.37 57.61 1537220 | 662488.4 155.014
A4 179 57 55.5 17538 36.90 | 40.272 | 1537180 662491.5 195.283
A5 180 00 34 17536 31.93 | 47.673 | 1537132 | 662495.1 242.952
A6 26949 44.25 | 175370546 | 60.035 | 1537072 662499.7 302.983
TP1 18150 15.25 | 26526 49.24 | 60.077 | 1537067 | 662439.8 363.055
TP2 299 09 28 267 17 04.03 | 45.117 | 1537065 662394.8 408.169
TP3 149 39 28.75 26 26 31.56 11.557 | 1537076 | 662399.9 419.725
TP4 267 57 57.75 | 356 05 59.84 38.08 1537114 | 662397.3 457.803
TP5 254 58 55 84 03 57.12 15.414 | 1537115 662412.6 473.215
TP6 111113575 | 15902 51.65 | 40.483 | 1537077 662427.1 513.695
TP7 186 16 10.5 90 14 26.94 32,772 | 1537077 | 662459.9 546.465
TP8 66 31 09 96 30 36.97 32.753 | 1537074 | 662492.4 579.216
AT 191 52 46.5 343 01 45.50 | 21.095 | 1537094 | 662486.3 600.309
TP9 176 51 22.25 | 354 54 31.53 | 27.956 | 1537122 662483.8 628.263
TP10 99 5212 351455331 | 26964 | 1537148 | 662479.9 655.225
TP11 175 54 44 271 38 04.85 43.49 1537150 662436.5 698.712
TP12 328 06 14 267 3248.38 | 42.282 | 1537148 662394.2 740.991
TP13 | 176 18 34.25 55390191 20.49 1537159 662411.1 761.479
TP14 21545 10.5 51 57 35.69 35.817 | 1537181 | 662439.4 797.294
TP15 180 07 43.5 8742 45.73 21.824 | 1537182 662461.2 819.116
TP16 85 09 26.25 87 50 28.76 14917 | 1537183 | 662476.1 834.032
TP17 119 26 18 352 59 54.54 | 30.389 | 1537213 662472.4 864.419
TP18 | 12932 29.25 | 292 26 12.07 | 19.592 | 1537220 662454.3 884.009
TP19 20532 7.25 241 58 40.85 | 24.421 | 1537209 662432.7 908.429
TP20 323 58 4.25 267 30 47.64 | 43.883 | 1537207 | 662388.9 952.308
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Jovn | yufedn BLHE JTYY witla Aziuaan HRERT EELEGEGH
TP21 12 46 57 5128 51.42 54.503 | 1537241 662431.5 1006.807
TP22 222 22 1.25 244 154795 | 24.441 | 1537230 662409.5 1031.247
TP23 242 16 01 286 37 48.73 | 25.526 | 1537238 662385 1056.771
TP24 | 27503 21.25 | 348 53 49.26 | 20.428 | 1537258 662381.1 1077.197
TP25 183 06 08 83 57 10.05 45.088 | 1537262 | 6624259 1122.282
TP26 | 254 18 16.25 8703 17.58 48.394 | 1537265 662474.3 1170.672
A8 102 14 7.25 161 21 3336 | 43.239 | 1537224 | 662488.1 1213.908
A9 182 01 2.25 83 35 40.14 57.077 | 1537230 662544.8 1270.981
A10 186 02 2.5 8536 41.92 | 54.204 | 1537234 | 662598.8 1325.181
Al1l 254 58 50.25 91 38 43.96 46.906 | 1537233 662645.7 3ufia = 0 00 18.25 1372.084
29U p
002 35744 21.25 | 166 37 33.74 | 107.19 | 1537129 662670.5 | yuwaay = 0 00 00.47 1479.266
1Y
001 344 21 54.52 0.022 -0.027 Closure = 1:42,007 1479.266

ﬂ. U a o
A151991 4.6 AT UAASNANISIYIAINNR
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4.3 wamstuansalagldonnmasiuliaudunieisn1sdunuu Single Grid Mission

X error Y error Z error XY error | Total error Image

abel (cm) (cm) (cm) (cm) (cm) (pix)
TP1 | -0.44402 | 3.04296 3.95543 3.07518 5.01021 0.985 (13)
TP2 | -0.46437 | -0.05120 | -1.84361 0.46718 1.90188 0.924 (15)
TP8 | -0.97253 | 0.67606 0.96358 1.18443 1.52688 0.584 (11)
TP10 | 0.02078 1.40276 -0.08517 1.40291 1.40550 0.585 (17)
TP11 | -0.71198 | 0.01368 0.36636 0.71211 0.80082 0.465 (24)
TP12 | -0.73403 | -1.42241 | -1.96116 1.60064 2.53144 0.449 (22)
TP17 | -0.02040 | 0.55496 -0.41939 0.55533 0.69591 0.179 (4)
TP19 | 0.24071 0.50811 0.40522 0.56224 0.69305 0.484 (26)
TP20 | 0.84624 | -1.95914 0.51123 2.13409 2.19447 0.467 (17)
TP24 | 2.29243 | -0.09736 2.43455 2.29450 3.34541 0.987 (20)
TP25 | 0.85915 | -0.07564 | -1.39547 0.86248 1.64049 0.792 (25)
TP26 | 0.11557 2.64446 -1.79138 2.64698 3.19618 0.709 (20)

Total | 0.87493 | 1.44693 1.72350 17.49808 2.41444 0.683

A1319% 4.7 A1 error 9833n Control points AMNNTUITLIANAMELUILATY

Agisoft Metashape Photoscan lngldninainnistulasunieisnisduluu

Single Grid Mission
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X error Y error Z error XY error | Total error Image

Labe! (cm) (cm) (cm) (cm) (cm) (pix)
TP3 -0.80461 | -1.34796 | -0.47065 1.56984 1.63887 0.841 (20)
TP4 0.11336 -1.07625 1.47293 1.08220 1.82776 0.398 (25)
TP5 0.07898 -0.67180 0.76709 0.67642 1.02273 0.599 (25)
TP6 -0.33212 | -0.49416 | -1.36922 0.59539 1.49307 0.696 (20)
TP7 2.14397 -0.38206 | -12.01030 | 2.17775 12.20610 0.116 (2)
TP9 -0.08524 0.81923 1.20620 0.82365 1.46059 0.643 (23)
TP13 0.34012 -2.07490 | -1.10857 2.10259 2.37693 0.382 (18)
TP14 | 0.04006 -0.13539 | -0.25644 0.14119 0.29274 0.355 (30)
TP15 | -0.39701 0.81398 0.96739 0.90564 1.32515 0.360 (26)
TP16 | -1.46319 2.08394 1.05323 2.54632 2.75554 0.843 (12)
TP18 0.47145 0.27861 -0.43837 0.54762 0.70147 0.471 (26)
TP21 0.34000 0.12529 -0.29222 0.36235 0.46550 0.468 (21)
TP22 | 0.80280 -0.37926 0.00199 0.88787 0.88788 0.394 (23)
TP23 | -0.03551 | -1.00806 0.44812 1.00869 1.10374 0.478 (25)

Total | 0.79193 1.03752 3.32065 | 13.53097 3.56795 0.534

A1319% 4.8 A1 error Y8337 Check points INM5UsEANANAMILLUTWNTY

Agisoft Metashape Photoscan Ingldnimainnstulasuniedsnisiuiuy

Single Grid Mission
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GSD = 1.67 cm/pix
RMSEX = 0.79193 LURLIAT
RMSEY = 1.03752 LYURALLAT
RMSEXY = 1.30522 LYURALLAT
RMSEZ = 3.32065 LURLUAT
RMSET = 3.56795 LYURALLAT
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5.2 UalduBLuY

Tusuiduasell nsfulasunieisn1s0uluU Single Grid Mission @runsauunlglu
NUAUMIETI9LS wio1vvzlianunsaldlunuidesmnsmanugndesunusingninile
WY URRAIIINRBINTTANNGNABIRINENEY uiansaldmsTulasuiedrsianeudmiu

nsiasandlasINsneasmninyaiviueglulasanis

dmsunudisiatuasel 38nsdunuy Single Grid Mission aglariaugndedly

wu3s1ulnaLAgeiuIFn 150wl uy Double Grid Mission waiA1AUYNA BIlULWIA 99

AaALAARUALRE1LTUlATR TaswANA1IAUUSEU 2 lURIIAS
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inuua yusvia asiuaan WUNHING stuzazay Awn N Awn E
Mi002 Grid Factor = 0.999926888658
108 34 15.75 344 21 54.52 1537227.507 €62642.909 Total Distance = 1479.2€¢ 0.000
172 42 52.25 272 S¢ 09.80 43.099 1537229.714 662599.871 43.09¢ 0.001 -0.001
178 31 48.25 265 39 01.58 54.316  1537225.594 662545.716 97.408 0.001 -0.002
91 27 48 264 10 49.37 57.61 1537219.752 €624868.408 155.014 0.002 -0.003
179 57 55.5 175 38 36.90 40.272  1537179.599 €62491.4¢68 195.283 0.003 -0.004
180 00 3¢ 175 3¢ 31.93 47,673  1537132.068 €62495.113 242.952 0.004 -0.004
269 49 44.25 175 37 05.46 €0.035  1537072.212 €62499.70¢ 302.983 0.005 -0.006
181 50 15.25 265 26 49.24 €0.077 1537067.443 €62439.824 363.055 0.005 -0.007
299 05 28 267 17 04.03 45.117  1537065.305 €62394.762 408.169 0.006 -0.008
149 39 28,75 26 26 31.56 11.557 1537075.652 €62399.908 419.725 0.006 -0.008
267 57 57.75 356 05 59.84 32.08  1537113.640 €62397.319 457.803  0.007 -0.008
254 58 55 84 03 57.12 15.414  1537115.233 662412.649 473.215  0.007 -0.009
111 11 35.75 159 02 S1.65 40.483  1537077.429 €62427.125 §13.695 0.008 -0.009
18¢ 16 10.5 90 14 26.94 32.772  1537077.291 ©62459.895 546.465 0.008 -0.010
€6 31 09 96 30 3¢.97 32.753 1537073.577 €62492.435 §79.216¢ 0.009 -0.011
191 52 46.5 343 01 45.50 21.095 1537093.752 €62486.279 €00.309 0.009 -0.011
17¢ 51 22.25 354 S4 31.53 27.956 1537121.595 €62483.799 €28.263 0.009 -0.012
99 52 12 351 45 S53.31 26.964  1537148.279 €62479.937 €55.225 0.010 -0.012
175 54 44 271 38 04.85 43.49  1537149.519 ©6243¢.469 €98.712 0.011 -0.013
328 06 14 267 32 48.38 42.282 1537147.708 €62394.230 740.991  0.011 -0.014
176 18 34.25 55 39 01.91 20.49  1537159.268 €62411.145 761.479 0.012 -0.014
215 45 10.5 51 57 35.€9 35.817 1537181.337 €62439.353 797.294 0.012 -0.015
180 07 43.5 87 42 45.73 21.824 1537182.208 €62461.158 £19.116 0.012 -0,015
85 09 26.25 87 50 28.7¢ 14,917 1537182.769 €62476.064 834.032 0.013 -0.015
119 26 18 352 59 54.54 30.389  1537212.929 €62472.360 864.419 0.013 -0.01¢
129 32 29.25 292 26 12.07 19.592  1537220.406 €62454.253 884.009 0.013 -0.0l¢
205 32 7.25 241 S8 40.85 24.421  1537208.933 €62432.6€97 908.429 0.014 -0.017
323 S8 4.25 267 30 47.¢4 43.883  1537207.028 €62388.859 952.308 0.014 -0.018
12 46 57 51 28 S1.42 54.503 1537240.968 €62431.500 100€.807 0.015 -0.019
222 22 1.25 244 15 47.95 24.441  1537230.356 €62409.48¢ 1031.247 0.01& -0.019
242 16 01 286 37 48.73 25.526 1537237.660 662385.030 1056.771 0.0l -0.019
275 03 21.25 348 53 49.2¢ 20.428  1537257.704 €62381.097 1077.197 0.016 -0.020
183 06 08 83 57 10.05 45.088  1537262.453 ©€62425.932 1122.282 0.017 -0.021
254 18 16.25 87 03 17.58 48.394  1537264.938  6€62474.259 1170.672 0.018 -0.022
102 14 7.25 161 21 33.3¢ 43.239 1537223.970 €62488.079 1213.908 0.018 -0.022
182 01 2.25 83 35 40.14 57.077 1537230.336 €62544.797 1270.981 0.019 -0.023
186 02 2.5 85 3¢ 41.92 54.204 1537234.483 €62598.839 1325.181 0.020 -0.024
254 58 50.25 91 38 43.9¢ 46.906  1537233.135 €62645.723 yuin = 0001825 1372.084 0.021 -0.025
357 44 21.25 1l¢€ 37 33.74 107.19 1537128.858 €62670.517 wuwde = 0000047 1479.266  0.022 -0.027
344 21 54.52 0.022 =0.027 Closure = 1:42,007 1479.2¢¢6

A139NNANUINT N1 WANSLEANARINTUTUATH Smart Survey
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1. Survey Data

38

H>9
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ms
m7
6
m5
4
3
m2
m1
AMA1AKLINTG U1 Camera locations and image overlap.
Number of images: 230 Camera stations: 230
Flying altitude: 56.6 m Tie points: 169,014
Ground resolution: 1.67 cm/pix Projections: 526,316
Coverage area: 0.0481 km? Reprojection error:  0.789 pix
Camera Model | Resolution | Focal Length Pixel Size Precalibrated
FC220 (4.73mm) | 4000 x 3000 4.73 mm 1.57 x 1.57 pm No

A1352901ANUINA V1 Cameras.




2. Camera Calibration
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AmATANUINg 22 Image residuals for FC220 (4.73mm)

FC220 (4.73mm)

7278
ua
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230 images
Type Resolution Focal Length Pixel Size
Frame 4000 x 3000 4.73 mm 1.57 x 1.57 pm

Value Error F Cx Cy B1 B2 K1 K2 K3 K4 P1 P2
F [3088.15 2.2 1.00 | -0.00 [-0.03 [ -0.29 [ -0.00 | 0.07 [ -0.88 | 0.94 [ -0.94 | 0.01 | 0.02
Cx_|3.35243 0.094 1.00 [-0.01 [ -0.00 [ -0.01 | 0.04 [ -0.03 | 0.02 [ -0.02 | 0.28 [-0.00
Cy |-20.4085 0.073 1.00 | 0.00 [ -0.01 [ -0.00 | 0.01 [ -0.01 | 0.02 [-0.01| 0.35
Bl |-19.6025 0.047 1.00 | 0.00 [ -0.20 | 0.25 [ -0.26 | 0.27 | 0.00 | 0.01
B2 [2.23768 0.045 1.00 | 0.01 [ -0.01 | 0.00 [ -0.00 [-0.02 [-0.01
K1 [0.122034 0.00024 1.00 | -0.94 | 0.89 [ -0.85 | 0.04 | 0.04
K2 |-0.709694  [0.0022 1.00 | -0.99 | 0.97 [-0.03[-0.04
K3 |1.65571 0.0073 1.00 [ -1.00 | 0.03 | 0.03
K4 |-1.3154 0.0076 1.00 | -0.03 [-0.03
P1 |0.000140832 |4.40E-06 1.00 | 0.02
P2 |0.000116564 |3.70E-06 1.00

A151901ANUINT V2 Calibration coefficients and correlation matrix.




3. Camera Locations

50 m

@4m

@32m
© 24m
O 16m
© 08m
©0m

© -08m
@ -1.6m
@ -24m
@ -32m
@ 4m

x1

AWAAKUINTA 93 Camera locations and error estimates.

40

Z error is represented by ellipse color. XY errors are represented by ellipse shape.

Estimated camera locations are marked with a black dot.

X error (m)

Y error (m)

Z error (m)

XY error (m)

Total error (m)

3.35693

3.82855

2.79831

5.09183

5.8101

X - Easting, Y - Northing, Z - Altitude.

A139NIANUINT U3 Average camera location error.
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4. Ground Control Points

@ 13cm
@ 10.4cm
© 78cm
O 52cm
© 2.6cm
© 0cm

© -2.6cm
@ -5.2cm
@ -7.8cm
@ -10.4cm
@® -13cm

x 400

® Control points

AMNAANUINTA V4 GCP locations and error estimates.

Z error is represented by ellipse color. XY errors are represented by ellipse shape.

Estimated GCP locations are marked with a dot or crossing.

X error Y error Z error XY error Total error
Count
(cm) (cm) (cm) (cm) (cm)
12 0.874927 1.44693 1.7235 1.69089 2.41444

A151901AKNUINT 4 Control points RMSE.

X - Easting, Y - Northing, Z - Altitude.



a2

X error Y error Z error XY error Total error

Count
(cm) (cm) (cm) (cm) (cm)
14 0.791928 1.03752 3.32065 1.30522 3.56795
A1351901AKUINT U5 Check points RMSE.
X - Easting, Y - Northing, Z - Altitude.
X error Y error Z error XY error | Total error Image

Label

(cm) (cm) (cm) (cm) (cm) (pix)
TP1 | -0.44402 | 3.04296 3.95543 3.07518 5.01021 0.985 (13)
TP2 | -0.46437 | -0.05120 | -1.84361 0.46718 1.90188 0.924 (15)
TP8 | -0.97253 | 0.67606 0.96358 1.18443 1.52688 0.584 (11)
TP10 | 0.02078 1.40276 -0.08517 1.40291 1.40550 0.585 (17)
TP11 | -0.71198 | 0.01368 0.36636 0.71211 0.80082 0.465 (24)
TP12 | -0.73403 | -1.42241 | -1.96116 1.60064 2.53144 0.449 (22)
TP17 | -0.02040 | 0.55496 -0.41939 0.55533 0.69591 0.179 (4)
TP19 | 0.24071 0.50811 0.40522 0.56224 0.69305 0.484 (26)
TP20 | 0.84624 | -1.95914 0.51123 2.13409 2.19447 0.467 (17)
TP24 | 2.29243 | -0.09736 2.43455 2.29450 3.34541 0.987 (20)
TP25 | 0.85915 | -0.07564 | -1.39547 0.86248 1.64049 0.792 (25)
TP26 | 0.11557 2.64446 -1.79138 2.64698 3.19618 0.709 (20)
Total | 0.87493 | 1.44693 1.72350 17.49808 2.41444 0.683

A137901ANUINTA U6 Control points.

X - Easting, Y - Northing, Z - Altitude.
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X error Y error Z error XY error | Total error Image

abet (cm) (cm) (cm) (cm) (cm) (pix)
TP3 -0.80461 | -1.34796 | -0.47065 1.56984 1.63887 0.841 (20)
TP4 0.11336 -1.07625 1.47293 1.08220 1.82776 0.398 (25)
TP5 0.07898 -0.67180 0.76709 0.67642 1.02273 0.599 (25)
TP6 -0.33212 | -0.49416 | -1.36922 0.59539 1.49307 0.696 (20)
TP7 2.14397 -0.38206 | -12.01030 | 2.17775 12.20610 0.116 (2)
TP9 -0.08524 0.81923 1.20620 0.82365 1.46059 0.643 (23)
TP13 0.34012 -2.07490 | -1.10857 2.10259 2.37693 0.382 (18)
TP14 0.04006 -0.13539 | -0.25644 0.14119 0.29274 0.355 (30)
TP15 | -0.39701 0.81398 0.96739 0.90564 1.32515 0.360 (26)
TP16 | -1.46319 2.08394 1.05323 2.54632 2.75554 0.843 (12)
TP18 0.47145 0.27861 -0.43837 0.54762 0.70147 0.471 (26)
TP21 0.34000 0.12529 -0.29222 0.36235 0.46550 0.468 (21)
TP22 0.80280 -0.37926 0.00199 0.88787 0.88788 0.394 (23)
TP23 | -0.03551 | -1.00806 0.44812 1.00869 1.10374 0.478 (25)

Total | 0.79193 1.03752 3.32065 1.30522 3.56795 0.534

A1352901ARUINA U7 Check points.

X - Easting, Y - Northing, Z - Altitude.



5. Digital Elevation Model

AMNA1ANUINT U5 Reconstructed digital elevation model.

Resolution : 333 cm/pix

Point density : 900  points/m?

39m

-2.5m
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6. Processing Parameters

General
Cameras 230
Aligned cameras 230
Markers 26
Coordinate system WGS 84 / UTM zone 47N (EPSG::32647)
Rotation angles Yaw, Pitch, Roll

Point Cloud
Points 169,014 of 186,476
RMS reprojection error 0.385208 (0.788731 pix)
Max reprojection error 5.85827 (27.7956 pix)
Mean key point size 2.37338 pix
Point colors 3 bands, uint8
Key points No
Average tie point multiplicity 3.46351

Alignment parameters

Accuracy Highest
Generic preselection Yes
Reference preselection Yes
Key point limit 20,000
Tie point limit 10,000

Adaptive camera model fitting ~ Yes

Matching time 2 minutes 7 seconds

Alignment time 1 minutes 33 seconds
Optimization parameters

Parameters f, b1, b2, cx, cy, k1-kd, p1, p2

Adaptive camera model fitting No

Optimization time 6 seconds



Depth Maps
Count
Reconstruction parameters
Quality
Filtering mode
Processing time
Dense Point Cloud
Points
Point colors
Reconstruction parameters
Quality
Depth filtering
Depth maps generation time
Dense cloud generation time
Model
Faces
Vertices
Vertex colors
Texture
Reconstruction parameters
Surface type
Source data
Interpolation
General
Quality
Depth filtering
Face count

Processing time
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230

High
Aggressive

59 minutes 43 seconds

64,689,746
3 bands, uint8

High
Aggressive
59 minutes 43 seconds

33 minutes 20 seconds

12,840,686

6,424,409

3 bands, uint8

4,096 x 4,096, 4 bands, uint8

Height field
Dense

Enabled

High
Aggressive
12,937,949

3 minutes 1 seconds



Texturing parameters
Mapping mode
Blending mode
Texture size
Enable hole filling
Enable ghosting filter
UV mapping time
Blending time
DEM
Size
Coordinate system
Reconstruction parameters
Source data
Interpolation
Processing time
Orthomosaic
Size
Coordinate system
Colors
Reconstruction parameters
Blending mode
Surface
Enable hole filling
Processing time
Software
Version

Platform

Orthophoto

Mosaic

4,096 x 4,096

Yes

Yes

2 minutes 29 seconds

24 minutes 27 seconds

7,152 x 10,271
WGS 84 / UTM zone 47N (EPSG::32647)

Mesh
Enabled

1 minutes 27 seconds

11,861 x 16,433
WGS 84 / UTM zone 47N (EPSG::32647)
3 bands, uint8

Mosaic
DEM
Yes

2 minutes 37 seconds

1.5.1 build 7618

Windows 64

ar
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Orthoimage Horizontal
Horizontal Accuracy Mosaic Seamline Accuracy at
Class RMSE, RMSE, Maximum the 95% Confidence
and RMSE, (cm) (cm) Mismatch (cm) Level (cm)
0.63 09 13 1.5
1.25 18 25 31
2.50 35 5.0 6.1
5.00 71 10.0 122
7.50 10.6 15.0 184
10.00 14.1 20.0 245
12.50 17.7 25.0 30.6
15.00 212 30.0 36.7
17.50 247 35.0 428
20.00 283 40.0 490
22.50 318 45.0 551
25.00 354 50.0 612
27.50 38.9 55.0 673
30.00 424 60.0 734
45.00 63.6 90.0 110.1
60.00 849 120.0 146.9
75.00 106.1 150.0 183.6
100.00 1414 200.0 2448
150.00 2121 300.0 367.2
200.00 2828 400.0 489.5
250.00 353.6 500.0 611.9
300.00 4243 600.0 7343
500.00 707.1 1000.0 1223.9
1000.00 14142 2000.0 24477

A131901ANUINA A1 B.3 Common Horizontal Accuracy Classes

According to the New Standard
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Associated Horizontal
Accuracy According to
AsPRs | Lesacy ASPRS 1990 Standard
Common 1990 RMSE, and
Orthoimagery | Associated | Accuracy | RMSE, and RMSE, in
Pixel Sizes Map Scale Class RMSE, (cm) | terms of pixels
1 1.3 2-pixels
0.625 cm 1:50 2 25 4-pixels
3 38 6-pixels
1 25 2-pixels
1.25em 1:100 2 5.0 4-pixels
3 75 6-pixels
1 5.0 2-pixels
25cm 1:200 2 10.0 4-pixels
3 15.0 6-pixels
1 100 2-pixels
Sem 1:400 2 200 4-pixels
3 30.0 6-pixels
1 15.0 2-pixels
75 em 1:600 2 30.0 4-pixels
3 450 6-pixels
1 30.0 2-pixels
15 cm 1:1,200 2 60.0 4-pixels
3 90.0 6-pixels
1 60.0 2-pixels
30 em 1:2,400 2 120.0 4-pixels
3 180.0 6-pixels
1 120.0 2-pixels
60 cm 1:4.800 2 240.0 4-pixels
3 360.0 6-pixels
1 200.0 2-pixels
1 meter 1:12,000 2 400.0 4-pixels
3 600.0 6-pixels
1 400.0 2-pixels
2 meter 1:24.000 2 800.0 4-pixels
3 1,200.0 6-pixels
1 1,000.0 2-pixels
S meter 1:60.000 2 2,000.0 4-pixels
3 3,000.0 6-pixels

A1319MANWING A2 B.4 Examples on Horizontal Accuracy for Digital

Orthroimagery Interpreted from ASPRS 1990 Legacy Standard
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Common Orthoimagery | Recommended Horizontal Accuracy | Orthoimage RMSE, and RMSE,
Pixel Sizes Class RMSE, and RMSE, (cm) in terms of pixels Recommended use’
<13 <l-pixel Highest accuracy work
1.25cm 25 2-pixels Standard Mapping and GIS work
=38 =3-pixels Visualization and less accurate work
<25 <l-pixel Highest accuracy work
25cm 5.0 2-pixels Standard Mapping and GIS work
>7.5 =3-pixels Visualization and less accurate work
<5.0 <l-pixel Highest accuracy work
S5cm 10.0 2-pixels Standard Mapping and GIS work
=15.0 =3-pixels Visualization and less accurate work
<75 <l-pixel Highest accuracy work
7.5cm 15.0 2-pixels Standard Mapping and GIS work
2225 =3-pixels Visualization and less accurate work
<15.0 <l-pixel Highest accuracy work
15em 30.0 2-pixels Standard Mapping and GIS work
=45.0 =3-pixels Visualization and less accurate work
<30.0 <l-pixel Highest accuracy work
30 cm 60.0 2-pixels Standard Mapping and GIS work
=90.0 =3-pixels Visualization and less accurate work
<60.0 <l-pixel Highest accuracy work
60 cm 120.0 2-pixels Standard Mapping and GIS work
=180.0 =3-pixels Visualization and less accurate work
<100.0 <l-pixel Highest accuracy work
1 meter 200.0 2-pixels Standard Mapping and GIS work
=300.0 =3-pixels Visualization and less accurate work
<200.0 <l-pixel Highest accuracy work
2 meter 400.0 2-pixels Standard Mapping and GIS work
=600.0 =3-pixels Visualization and less accurate work
=500.0 <l-pixel Highest accuracy work
e 1,000.0 2-pixels Standard Mapping and GIS work
>1,500.0 =3-pixels Visualization and less accurate work

A131901ANUINT A3 B.5 Digital Orthoimagery Accuracy Examples for Current Large

and Medium Format Metric Cameras




52

Absolute Accuracy
Vertical
Accuracy RMSEz NVA at 95% VVA at 95th
Class Non-Vegetated | Confidence Level Percentile
(cm) (cm) (cm)
l1-cm 1.0 20 3
2.5-cm 25 49 7.5
5-cm 5.0 98 15
10-cm 10.0 19.6 30
15-cm 15.0 294 45
20-cm 20.0 392 60
33.3-cm 333 65.3 100
66.7-cm 66.7 130.7 200
100-cm 100.0 196.0 300
333.3-cm 3333 653.3 1000

A151901AKNUINT A4 B.7 Vertical Accuracy/Quality Example for Digital Elevation Data
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