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~ leopeswniin Tainax — OpasHaT,FOK 2023 _09 oH

1. EpeHxui 3ymn
1.1 AXxnbiH 30punro

OHAXYY axrbiH 30punro Hb OpXoH-Yyn auMruiiH SpasHaT XoT, YynbiH Basxyynax
YinasapuiH Tanbang 6apuraax ryypaH 6aiiryynamxbiH sypar tecena, 1:500 macwtabraii
Gaiip 3yinH A3BCrap 3yparnan-uHXeHep reogesuiti xamryyn cyaanraa Xuixag, opLUMHO.

- 1.2 AXWN ryiuaTracaH tanGaiH epeHxui 6anpunbiH 6yayysy

1.3 AXuUn ryiuaTracaH YHOICNANM, rapal

Tyc KOMNaHW Hb 3H3XYY WHXEHEep-reofesnintH Xxailryyn cyganraaHbl axmnbir
ryiuaTraxaaa rapaa 6onoH Gycan apx 3yitH 6apumT Guuryyauiir yRaacnacaH 6onHo.
YyHA:
- AXWUN rynuyaTrax ax axymH rapaa:
N Baxuanazy 6aliecyynnaza: “UXIPMOHX" XXK
Iylysmesay 6alizyynnaza: Neonesau, raspbiH syparnansid “OQWP CYPBEWN* XXK
- M3pasHuit xyrauaa: 2023-10-12 aac 2023-10-20 xypTan

3P CYPBEW XXK



leopesuiin Taitnan — 3paaHaT,FOK  2023_09 oH

1.4 TYAUITracaH aXnblH TOPOs, TOO X3aMXK33

XycHaem-1

AXNbIH XaMX33

! . Kun
AXnbiH Tepen s Aoy

TenesneceH ynuaTracaH
1 TleopeswitH XyyuuH UaruitH cyaanraa yar 2 2
2 3yparnanbiH CyrK33HUIA Uar cyynranT uar 2 2
3 1:500-HbI MacwTabTait 6alip 3yiH - 1 1.2
A3Bcrap 3ypar 3oxuonT/0.6kmX0.08km/ ’
4 Araapaac 3ypar aBanT /QpoHoop / ra 1 2
5 AspoTtpuanrynsy /OptocoTo sypar ra 1 2
8 TexHvKniAH TainaH Gudmnx ' TavnaH 1 1

H33px Hap TepnuiiH axnyyasir MoHron yncap mepgex Oyit Meopeau raspbid
3yparnarnbiH axnblH HOPM AYP3M 3aaBpbiH Aaryy Xux ryiuaTracaH 6onHo.

X3apuitH axnblH Gpurag 30xuoH bairyynant

leopesnitk xaiiryyn, cyaanraa, syparnanbiH XaMXunT G0noBcpyynanTbir 2 ye wartTairaap
XWX ryALaTranaa. YyHa:
1. X93pUitH XaMXuUnT cypanraa:
2023 oHbl 10-p capbiH 13-33c 10-p capbiH 15 xypTanx
2. CyypvH 6onoscpyynant:
2023 oHbl 10-p capblH 16-Haac 10-p capblH 20 XypTanx
XyrawlaaHg Tyc TyC XWX ryiuatranas. YyHa TyCc KomnaHui uHxeHep LU.MaHGonpoop
axnyyncaH 3 xyHuii 6ypanaaxyyHTai 1 Gpurag 1 aBTo MalmMHTal axunnanaa.
X33puH axun rynuaTtraxen 3axuanard Gairyynnaraac ereraceH TeXHUKWIH

AaanrasapbiH faryy 3amMmblH TPacCblH 3XN3 TOrcresIMinr COHros.

3WNP CYPBEWM XXK






leoneswit Tannad — OpAaHaT,FOK  2023_09 oH

3.2 HucnaruitH TeneBnent 6a sypar aBanT

Araapaac sypar asantbir “DJI“ upMuiiH HUCTaruryit HUCIX Texeepemxk 6onox
“Phantom 4 RTK”-r awmrnaH ryiuatranas.

Tenesnex Byn rYYP3H
GanryynamxuitH Tanbaing, 1:500
macwtabTan Gaip 3yWH AaBscrap
syparnanbiH = HUCNArviir  TeneBnexaee
HUCNarunH aaryy aasxauynbir 80% 6Gaiixaap,
XeHAneH aasxaunbir 75%-tait 6aixaap 6a

60 wM™eTpuiiH eHgpeec 3ypar asxaap
TONeBNeH rynuaTracHaap araapbliH 3ypruiiH gyHgax GSD /3ypruiiH Har nukcenb OHOrA0X
rasap A33pX XaMXa3/-UitH ytra 1.7- 2.1 CM-T31 TIHLIHS.

3.3 AraapbiH 3ypruiH XxonbonTbiH TaHMX LU3ryyaunr Tenesnex 6a XaMmxunT

AraapbiH 3ypruiiH XonGonTblH TaHUX LIBTYYAWAT XaMXUNTUAH Tan6aing sypar ascaH
mMapLpyTbiH garyy 60-100 6GonoH xeHaneHaee 60-80 MeTpuiiH 3aiiTaii Gaixaap Tenesnex
rasap A33p TAMA3rNI3c TasbX, Oavipnan eHapuiir RTK GPS-uitH xynaaH aBary 6araxaap
XIMXKXMXK TOOOPXOUMCOH.

Tanux uaryyasg Tampasrnaac taeuxpaa 15-20 cm anameTtp Gyxumit gyryn uaraad
TOMARrTUIH rong 10 cM-uiH gnameTpTan xap Ayryw Aypc Xuix rasap gaap Ganpnyyncan
GonHo. 3yparT TaHux uarninH 6yayysy cxemuiir 3ypaz-3-4 y3yynas.

3ypae 3. TaHux yseuliH mamod3ensac

20cm

}‘— 20cm —»

3MP CYPBEW XXK



l'eofesnitH Taitnan — 3paaHaT,FOK 2023 _09 oH

2.3 LWunHaap cyynracaH uU3aryyauitH conbuuon eHapUiiH XarcaanT :

Lat

Lon N(m) E(m) H(m)

TP-01 49°02' 32.3250" 104° 08' 54.9628"  5432508.607 437779.599 1289.080
TP-02 49°02' 33.6827" 104° 08' 58.5578"  5432549.714 437853.046 1282.486

2.4 ConGuunbiH TOITONLOO

CymxasHui xamxunT GOnoH 3yparnanbir MaHam yncag Mepaex 6y “UTM*
conbuunbiH TOrTONLOOHA rYWLSTracaH 6onHo.
‘UTM" conbuunseix ereranyyauiir 4oop y3yyrnas.

1. Cyypb anunncoun WGS-84
2. Tycrar UTM

3. 3oHbl gyraap 48N

4. TeBWAH MepuaaHbl yTra 105°

5. UTM (E) TaHXN3ruitH axnanuiiH yTra 500000 m
6. UTM (N) TaHXN3rMinH axnanuiiH yTtra 0

7. TeBuiH mepuaaHbl garyyx macwrabbiH ytra  0.9996

3P CYPBEWN XXK



leopesuniin Tanan — OpaaHaT,FOK  2023_09 oH

3.1:500 -HbI MacwTabTan Ganp 3yWH A3BCrap syparnan
3.1 bBawp 3yiH 3yparnanbiH TEXHOSNOIU

YynbiH Gasxyynax YinnsapuiiH Tan6aing 6apuraax ryypaH baiiryynamxeid Tanbaing,
1:500 macwrabTan 6ainp 3ynH aascrap syparnansir LLisenuaps yncbiH “Pix4D” komnaHwWiiH
MIPraXnuinH  oTorpaMmMeTpuitH  anbaH &cHbl JNULUEH3T3 NporpaMm  XaHramxug,
CyypuncaH LUMH3 TexHomnoru awwurnad 6onoscpyyncaH 6a araapaac 3ypar asaxag DJI
tvpmuiti Phantom 4RTK MapraxnuitH eHaep HapuitBunan Gyxuil HUCTardryii HMCax
TOXOOPOMX alumrnas. TexHonornnH 6yayysy cxemuniir 3ypae-2-4 y3yynas.

3P CYPBEW XXK
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X333PUMH AXKUN

CYYPUH BOJIOBPYY/IANT

i
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1. Huchnsruiti Tenesnent
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2.Xon60oNTbIH TAaHUX TIMAIN TONEBNGNT ]
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XonbonTbiH TaHUX TIMASTYYAMUIT ra3apT Bampluyynax 6a i
6aipnan eHapuiir xamxux /RTK GPS/ J

Araapaac 3ypar aBax - DJI Phantom 4 RTK

./

/6avipnanbii Hapuiisunan 2.1 cm/

Araapaac aBscaH 3ypraa
KOMMbIOTEPT Opyyax

]
|
| i
i i
|
{

\

Xon6oNTLIH TAaHWUX LBrYYAUIAH conbuuon
OHAPUIAT KOMMBIOEPT OPYYNax

e

:

Pix4D mapper \!

- AspoTpuaHrynaum
- Ta3pbiH ragapryyH 3-H XaMK33CT 3arsap yycrax /DTM, DSM/
- OptogoTo yycrax

- HapwuiiBunanuitH

TaitnaH

OptodoTo 3ypar
Xaanbap 3ypax
- Nuker uar raprax

[ AutoCAD Civil 3D NMporpamm xaHramx J

Baiip 3yitH 3ypruitH 3NemeHTYYAUNT Taxmx TIMAIrI3P 3ypax, 30XMUX
AaBXapryya, YYCraH aucuitH 6yTasrasxyyH rapax

3ypae-2. TexHonozauliH 6ydyysy

3P CYPBEM XXK



FeopesnitH Taiinax — OpAaHat,FOK  2023_09 oH

3.4 “Pix4D mapper” nporpamMm xaHramxuitH 6onoscpyynant

AraapbiH 3ypruiiH GonoecpyynanTbiH  /cdooTorpammetpuiin/  “Pix4D mapper”
NPOrpamMMm Hb JKMKWM OBPbIH KOMMAaKT 3ypruiiH Kamepaac 3xnadg MIpraxsviiH Tom
Kamepyya XypTan siMap 4 kamMepasp aBcaH 3ypruiir MapraxnuitH TyBLUMHA GONOBCPYYNX,
eHAep HapurBYnanTaii 3 XaMXxa3acT ragapryy Yycrax aBToMat nporpaMmm XaHramx oM.

“Pix4D mapper” Hb fapaax yYHAC3H Gynar nporpammyyaaac 6ypasHa.YyHA;

- AXun yycrax /3ypae opyynax, maHux ysayyouliH conbuyon opyynax!

- A3pOTpUaHTyNsALUMIAH TarwmMTraH 6oaonT

- [a3spblH ragapryyH 3 XaM)33cT 3arsap Yyycrax

- OpTtodboTo 3ypar yycrax

- Oucwitn 6YTa3raaxyyH raprax /HapulieynansiH malinaH, xasn6ap, opmoghomo
3ypae 2ax Mam/ 33par 6artaHa. TaiinaHr Xaecpasnm-g, y3yynas.

3.5 CyypuH 6onoscpyynanTt

baiip syiH aaBcrap syparnanbiH cyypuH 6onoBcpyynanTbir 3axuanardyaac erergceH
TEXHUKWUIH faanrasapbir 6apumTnaH 6onoscpyyncaH GonHo.

Bailp 3yiH 3ypruiH aneMeHTYyAwiAH 3yparnanbir ryiuatraxgaa optodoTo 3ypar
GonoH RTK GPS-uith xamxuntyyaumiir awurnad B[-11-106-08-H 3aanTyyabir yHA3C
BonroH 3yparnacaH 60rHo.

3yparnansiH siBuap 6aiip 3yilH A3Bcrap 3sypar xuix Tanbaiig Gairaa aapaaxs
TOPINIAH 0OBEKTYYABIr 30XUX TAHUX TAMAIrI3P 3yparT y3yyncaH 6omnHo.

- bapunra, 6anwmH

- Xawaa /mop, Temep, 6eToH/
- ABTO 3am, Tanbai

- [anaH

- on

- Cysar wyyayy

- LOALL

- [apanTyynar

- LUaBap ycHbI Wwyram

- Boxwup ycHbl Lyram

3P CYPBEW XXK



leonesnin Tanan — ApasHaT,MOK 2023 _09 oH

3.6 AlwmurnacaH nporpam XaHramx

Baiip 3yitH 3ypruiH cyypuH GonoscpyynantaHg fapaaxb TOpnuiH nporpamm

XaHramxyya alumrnaH ryiuaTracaH.

- GPS cymkas TarwmTraH 6ogonT “Leica Geo Office v8.4" - nuUeH3TaN
- Araapaac 3ypar aBax "DJI RTK SDK"
- 3 X3MXI3CT ragapryy yycrax, xaanbap
3ypax 6a garyy 3ycanT 3ypax 33parT “Pix4D mapper” - nuueH3Tal
“AutoCAD CIVIL 3D 2017”

- baiip 3yiH aneMeHTYyauir TaHux

T3MAraap 3ypax “TX mapper”

4. 3axuanarump XynassfiraH erceH marepuan

[apaax TooH erergen 6onoH 6arip 3yiH 3ypruiir CD gaap daitnaap saxuanaryvg

XYN33raH erceH:

- 1:500-HbI MawicTabTan Haip 3ynH 3ypar ‘DWG”
- OprodpoTo 3ypar “‘JPEG2000”
- DEM rapapryy “JPEG2000”

- Tawnaxr xaenaman 6avgnaap 1 xyBb.

3WP CYPBEW XXK
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Feofeswitn TamnaH — OpaaHaT,FTOK  2023_09 oH
5. XaBcpanTtyyn
1. 1:500 macwra6Taii 6aip 3yitH 43BCrap 3ypar
2. leopesniiH 6arHrbiH Lar TOMA3ITUIAH XYBUIH X3par
3. AraapbIH 3ypruitH 6onoecpyynatbiH TainaH "Pix4D mapper"
11

3UP CYPBEWM XXK



XABCPANT-1
1:1000 macwtabrai 6aip 3yinH gaBCrap 3ypar
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XABCPAIT-2
MeogesniiH GanHrbiH Lar TaMASITUIAH

XYBUWH Xapar



leone3nitH 6alHrbIH LU3r TAIMAITUNH
XyBWIAH X3par Ne 1

1. LiaruiiH Hap rur-5516 | 2. LiaruitH eHpep 1299.143
3. | TpaneuwitH agyraap M-48-101 4. | CymkasHuii Tepen GPS
Bapwwun (anmar,
5. CyM, AyYpar, ApA3HIT XOT, YynbiH Gasxkyynax yunasap
XOp00)
UarnitH ° A9 " o nR" "
6. conbunuon 49° 02' 19.7 104° 08' 48.7 5432120 | 437648.1

7. Llaruiin rapan sypar

X0J100C

10. XepcHuit winHx 6ainpan: Xap WOPOOH XOpCTIK

11y,qanraa 6. lUuHaap cyynracax

12. Uar Tampaartuid cyaancan: 2023 oHbl 10-p capbid 13-Hbl egep

13. XyBUWIAH X3par X@TenceH:. . ... ......... / C. CasHambGo /
bawryynnara: ” Qup Cypen” XXK




Feoae3annH GaHrbIH LU3r TOMAIITUWH
XYBUIAH X3p3ar Ne 2

1. LiaruiH Hap rur-s520 | 2. LiarninH enpep 1300.868
3. | TpaneuuiiH pyraap | M-48-101 | 4. | CymkaaHuit Tepen GPS
Bapwmn (anmar,
5. CYM, Ayypar, ApAa3HaT XOT, YynbiH 6askyynax yunasap
X0p00)
LlarniH — " ° nG' "
6. conBUNLON 49°02' 20.5 104° 09' 04.2" 5432141.4 437964.3

7. Laruiin rapan sypar

}
}
|
|
!
|
L

10. XepcHuin WwWinHx 6anaan: Xap WOPOOH XepcTaun

1 1yp,anraa 6. LUnHaap cyynracaH

12. Llar TamaartuiH cypancax: 2023 oHbl 10-p capbiH 13-Hbl egep

Bairyynnara: ” Qup Cypsen” XXK

/ C. CaaHambo /




Feone3niH 6aMHrbIH U3r TAIMAIITUNH
XYBUAH x3par Ne 3

1. LiaruiiH Hap TP-01 2, LiaruitH engep 1289.080
3. | Tpaneuwiin gyraap | M-48-101 | 4. | CymxaaHuii Tepen GPS
Bavpwun (aimar,
5. CyM, Ayypar, ApA3HIT XOT, YynbiH 6asxyynax yunasap
X0p00)
Ll,aI'VlVIH o ' " o ' n ! i
6. conBUALION 49° 02'32.3"  104° 08' 54.9 | 5432508.6 | 437779.6
7. LlarvitH rapan aypar
oripooc Xornooc

i o R s AU S :
o ol SRR e -
e S ST

8. baiipLinbiH TOMM 3ypar

9. TeB UarnitH xanbap

10. XepcHuii WmnHx Gagan: BeToH

11. a. Cypnanraa Muaap cyynracaH

12. Llar TampaarTuitH cyaancan: 2023 oHbl 10-p capbiH 13-HLI egep

.../ C. Caanambo /

bairyynnara: ” Qup Cypeen” XXK




leope3nnH 6GaMHrbIH

U3ar TaSMO3rTUAH

XYBUMWH X3par Ne 4

1. LiarniiH Hap TP-02 2. LiarnitH eHpep 1282.486
3. | TpaneuwitH ayraap | M-48-101 | 4. | CymxaaHuii Tepen GPS
Banpwwun (anmar,
S. CyM, Ayypar, ApA3HIT XOT, YynbiH Gaskyynax yunasap
XOpOo0)
LiaruiH . " —_—— |
6. CONBMAILION 49°02' 3367 104° 08' 58.5 5432549.7 | 437853.0
7. LlarnitH rapan sypar
onpooc X0nooc

10. XepcHuit wnHx 6apan: BeToH

11. a. Cypanraa @LUMHaap cyynracaH

12. Lar TamparTuiH cyaancan: 2023 oHbl 10-p capbiH 13-Hbl egep

Baviryynnara: ” 9up Cypeen” XXK

/ C. CasHambo /




XABCPANT-3
AraapbIH 3ypruiiH 6onoscpyynanTbiH TanaH

"Pix4D mapper"



Quality Report

Generated with Pix4Ddiscovery verson 4.8.4
@  mportant: Click on the differenticons for:
® Help to analyze the results in the Quality Report

L Additional information about the sections

')

\g/ Click here for additional tips to analyze the Quality Report

Summary &
Project GOK 2Bridge
Processed 2023-10-13 19:33:45
Camera Model Name(s) FC6310R_8.8_5472x3648 (RGB)
Average Ground Sampling Distance (GSD) 1.98cm/0.78in
Avea Covered 0.094 km? /9.4050 ha / 0.04 sq. mi./ 23.2522 acres
Quality Check i
) Images median of 56152 keypoints per image ©
@ Dataset 444 out of 444 images calibrated (100%), all images enabled @
@ Camera Optimization 0.18% relative difference between initial and optimized intemal camera parameters @
@& Matching median of 17972.5 matches per calibrated image @
) Georeferencing yes, 4 GCPs (4 3D), mean RMS eror = 0,01 m Q
@ preview i ]

Flgure 1: Orth ic and the corresponding sparse Digital Surface Model (DSM) before densification.
Calibration Details @
Number of Calibrated Images 444 out of 444

Number of Geolocated Images 444 out of 444



@ Initial Image Positions

Figure 2: Top view of the Initial image position. The green line follows the position of the images in time starting from the large biue dot.

@ Computed Image/GCPs/Manual Tie Points Positions
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Uncertainty ellipses 500x magnified

Figure 3: Offset between initial (blue dots) and computed (green dots) image positions as well as the offset between the GCPs Initial positions (blue crosses) and
their computed positions (green crosses) in the topview (XY plane), frontview (XZ plane), and side-view (YZ plane). Dark green ellipses indicate the absolute
position uncertainty of the bundle block adjustment resuilt.

@ Absolute camera position and orientation uncertainties i ]
X[m] Ym] Z[m] Omega [degree] Phi [degree] Kappa [degree]
Mean 0.004 0.004 0.004 0.004 0.003 0.003
Sigma 0.000 0.000 0.001 0.001 0.001 0.001
® Overlap i ]

_ W
Number of overlappingimages: 1 2 3 4 5+

Figure 4: Number of overlapping Images computed for each pixel of the orthomosalc.
Red and yellow areas Indicate low overlap for which poor results may be generated. Green areas indicate an overlap of over 5 images for every pixel. Good
quality resuits will be generated as long as the number of keypoint matches is also sufficient for these areas (see Figure 5 for keypoint matches).

Bundle Block Adjustment Details °
Number of 2D Keypoint Obsenvations for Bundle Block Adjustment 8070749
Number of 3D Points for Bundle Block Adjustment 2787855
Mean Reprojection Error [pixels] 0.190

@ Internal Camera Parameters

& FC6310R_8.8_5472x3648 (RGB). Sensor Dimensions: 12.833 [mm] x 8.556 [mm] o

EXIF ID: FC6310R_8.8_5472x3648

Focal Principal Principal
Length Point x Pointy R 2 R3 T1 2
3658.300[pbel] 2722500 [phel]  1835.100 [pixel]
Initial Values bersine e b e 0269 0112 0033 0000 -0.001
. 3665234 [pbel]  273681B[phel]  1847.305 [pixel]
Optimized Values el e g 0267 0109 -0.031 0000 -0.001
Uncertainties (Sigma) ~ 0-075 [pbel] 0.083 [pbel] 0.077 [pbel] 0000 0000 0000 0000 0.000

0.000 [mm] 0.000 [mm] 0.000 [mm]
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The correlation between camera internal parameters
determined by the bundle adjustment. White indicates a full
correlation between the parameters, ie. any change in one can

be fully compensated by the other. Black indicates that the
parameter is completelyindependent, and is not affected by
other parameters.

The number of Automatic Tie Points (ATPs) per pixel, averaged over all images of the camera model,
is color coded between black and white. White indicates that, on average, more than 16 ATPs have
been extracted at the pixel location. Black indicates that, on average, 0 ATPs have been exracted at
the pixel location. Click on the image to the see the average direction and magnitude of the re-
projection etror for each pixel. Note that the vectors are scaled for better visualization. The scale bar
indicates the magnitude of 1 pixel error.

@® 20 Keypoints Table i
Number of 2D Keypoints per Image Number of Matched 2D Keypoints per Image
Median 56152 17973
Mn 21409 4341
Mex 72716 37951
Mean 55121 18177
@ 3D Points from 2D Keypoint Matches (i ]
Number of 3D Points Observed
In 2 Images 1791888
In 3 Images 487225
In4 Images 209130
In 5 Images 109582
In 6 Images 63401
In 7 Images 38829
In 8 Images 25463
In 9 Images 17081
In 10 Images 11584
In 11 Images 7823
In 12 Images 5796
In 13 Images 4113
In 14 Images 3091
In 15 Images 2349
In 16 Images 1787
In 17 Images 1480
In 18 Images 1189
In 19 Images 932
In 20 Images 781
In 21 Images 607
In 22 Images 511

In 23 Images

456



In 24 Images
In 25 Images
In 26 Images
In 27 Images
In 28 Images
In 29 Images
In 30 Images
In 31 Images
In 32 Images
In 33 Images
In 34 Images
In 35 Images
In 36 Images
In 37 Images
In 38 Images
In 39 Images
In 40 Images
In41 Images
In 42 Images
In 43 Images
In 44 Images
In 45 Images
In 46 Images
In 47 Images
In 48 Images
In 49 Images
In 50 Images
In 51 Images
In 52 Images
In 53 Images
In 54 Images
In 55 Images
In 56 Images
In 57 Images
In 58 Images
In 59 Images
In 60 Images
In 61 Images
In 62 Images
In 63 Images
In 66 Images
In 67 Images
In 68 Images
In 69 Images
In 74 Images
In 90 Images

@2 Keypoint Matches

387
301
281
208
204
185
168
113
108
102
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Uncertainty ellipses 500x magnified
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Figure 5: Computed image positions with links between matched images. The darkness of the links indicates the number of matched 2D keypoints between the
Images. Bright links indicate weak links and require manual tie points or more Images. Dark green ellipses Indicate the relative camera position uncertainty of the
bundle block adjustment resuit.

Number of matches

@ Relative camera position and orientation uncertainties i ]
X[m] Y[m] Z[m] Omega [degree] Phi [degree] Kappa [degree]

Mean 0.004 0.005 0.004 0.004 0.004 0.003

Sigma 0.001 0.001 0.001 0.001 0.001 0.001
Geolocation Details o
Ground Control Points (i ]

GCP Name Accuracy XY/Z [m] Error X[m] Error Y[m] Error Z[m] Projection Error [pixel] Verified/Marked

5(3D) 0.020/0.020 0.001 -0.005 0.013 0.529 31/31

6(3D) 0.020/0.020 -0.009 -0.015 -0.027 0477 14/14

7(3D) 0.020/0.020 0.008 0.010 -0.002 0472 19/19



8(3D) 0.020/0.020 -0.000 0.011 0.011 0.678
Mean [m] -0.000106 0.000215 -0.001306
Sigma [m] 0.006251 0.010428 0.016094
RMS Error [m] 0.006252 0.010431 0.016147
0 out of 1 check points have been labeled as inaccurate.
Check Point Name Accuracy XY/Z [m] EmorX[m]  EmorY[m]  EmorZ[m]  Projection Error [pixel]
10 0.0172 -0.0034 0.0003 04221

i dirert

Localisation accuracy per GCP and mean errors In the three The last
been automatically verified vs. manually marked,

2424

VerifiedMarked
12/12

counts the number of calibrated images where the GCP has

@ Absolute Geolocation Variance i ]
Mn Error [m] Max Error [m] Geolocation Error X[%] Geolocation Error Y [%)] Geolocation Error Z [%)]
- -0.07 0.00 0.00 0.00
-0.07 -0.05 0.00 0.00 0.00
-0.05 -0.04 0.00 0.00 045
-0.04 -0.03 0.00 0.23 270
-0.03 -0.01 9.23 8.11 15.32
=0.01 0.00 4257 38.51 34.68
0.00 0.01 40.32 46.85 28.60
0.01 0.03 7.88 6.08 15.54
0.03 0.04 0.00 0.23 270
0.04 0.05 0.00 0.00 0.00
0.05 0.07 0.00 0.00 0.00
0.07 - 0.00 0.00 0.00
Mean [m] 0.009401 0.023902 -0.036224
Sigma [m] 0.010000 0.009461 0.014691
RMS Error [m] 0.013725 0.025706 0.039090

Min Error and Max Error represent geolocation error Intervals between -1.5 and 1.5 times the maximum accuracy of all the images. Columns X, Y, Z show the
percentage of images with geolocation errors within the predefined error Intervals. The geolocation error is the difference between the initial and computed Image

positions. Note that the image geolocation errors do not correspond to the y of the observed 3D points.
Geolocation Bias X Y 4
Translation [m] 0.009525 0.023893 -0.035589
Bias between image Initial and computed geolocation given in output coordinate system.

@ Relative Geolocation Variance i ]
Relative Geolocation Error Images X[%] Images Y [%] Images Z [%]
[-1.00, 1.00] 93.02 94.14 99.55
[-2.00, 2.00] 100.00 100.00 100.00
[-3.00, 3.00] 100.00 100.00 100.00
Mean of Geolocation Accuracy [m] 0.017242 0.017242 0.036802
Sigma of Geolocation Accuracy [m] 0.000678 0.000678 0.002149

Images X, Y, Z represent the percentage of images with a relative geolocation errorin X, Y, Z

Geolocation Orientational Variance RMS [degree]
Omega 2110
Phi 1.935

6.188

Kappa



System Information o

CPU: AVD Ryzen 5 5600H with Radeon Graphics

Hardware RAM 14GB
GPU: AVD Radeon(TM) Graphics (Driver: 31.0.12044.56000)
Operating System Windows 11, 64-bit
Coordinate Systems i )
Image Coordinate System WGS 84
Ground Control Point (GCP) Coordinate System WGS 84 / UTMzone 48N
Qutput Coordinate System WGS 84 / UTMzone 48N
Processing Options &
Detected Template © 3D Maps
Keypoints Image Scale Full, Image Scale: 1
Advanced: Matching Image Pairs Aerial Grid or Corridor
Advanced: Matching Strategy Use Geometrically Verified Matching: no
Advanced: Keypoint Extraction Targeted Number of Keypoints: Automatic
Calibration Method: Standard
R — Intemal Parameters Optimization: All
Advanced: Calibration External Parameters Optimization: All
Rematch: Auto, yes
Point Cloud Densificationdetails o
Processing Options i ]
Image Scale multiscale, 1/2 (Half image size, Default)
Point Density Optimal
Mnimum Number of Matches 3
3D Textured Mesh Generation yes
Fap Resolution: Medium Resolution (default)
3D Texured Mesh Settings: Color Balancing: no
LOD Generated: no
Advanced: 3D Textured Mesh Settings Sample Density Divider: 1
Advanced: Image Groups group1
Advanced: Use Processing Area yes
Advanced: Use Annotations yes
Time for Point Cloud Densification 59m:36s
Time for Point Cloud Classification 04m:10s
Time for 3D Textured Mesh Generation 15m:35s
Results &
Number of Processed Clusters 5
Number of Generated Tiles 4
Number of 3D Densified Points 42246232

Average Density (per m®) 297.58



DSM, Orthomosaic and Index Details

Processing Options

DSMand Orthomosaic Resolution
DSMFilters

Raster DSM

Orthomosaic

Raster DTM
DTMResolution

Contour Lines Generation

Time for DSM Generation

Time for Orthomosaic Generation
Time for DTM Generation

Time for Contour Lines Generation
Time for Reflectance Map Generation
Time for IndexMep Generation

1 xGSD (1.98 [cm/pixel])

Noise Filtering: yes

Surface Smoothing: yes, Type: Sharp
Generated: yes

Method: Inverse Distance Weighting
Merge Tiles: yes

Generated: yes

Merge Tiles: yes

GeoTIFF Without Transparency: no
Google Maps Tiles and KM.: no

Generated: yes
Merge Tiles: yes
5xGSD (1.98 [cm/pixel])

Generated: yes

Contour Base [m]: 0

Elevation Interval [m]: 0.5
Resolution [cm]: 100

Mnimum Line Size [vertices]: 4

24m:21s
01h:03m:17s
03m:33s
03s

00s

00s



