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Hanaiix ayypar, 1-p xopoo, byaH Hanaitx, asTo 3am TAWNAH

1. EPGHXUU 3YUN

ABTO 3aMbiH 3ypar TecnuiH “Uxap MeHx” XXK-Hbl 3axvwanraap YnaaHGaarap,
Hanaix gyypruitH 1-p XOpOOHbl HyTar A3BCrapT bysiH Hanaix XyaangaaHbl TeBeec
YypxanuygbiH 14-p rygamx XypTanx Hunt 860 M xaTyy Xy4mntrail aBTO 3aMblH
LUMHAYNANTUIAH 3ypar Teceng 3opuynad Tyc komnanu Hb 1/1000-Hbl macTabrai Gaiip
3YMH TOOH A3BCrap 3yparnanbid axnbir 2022 oHbl 2-p capbiH 23-Haac 3-p capbiH 03
XYPTaNX XyrauaaHg Xuix rynuaTranaa. YyHg Tyc komnaHuin uixeHep LU.MaH6ongoop
axnyyncaH 3 xyHui 6ypanaxyyHTan 6purag 1 aBTo MalLMHTaK axunnanaa.

3amblIH TpacchlH 3xnan Tercren 60MOH Tpacchir COHroxoA 3axuanard 6airyynarbiH
Teneener4yTa XxamTpaH axunnacaH 6onHo.

1.2.  AXWUN ryiuadTracaH yHA3CNan, rapas
Tyc KOMMNaHW Hb 3H3XYY aBTO 3aMblH MHXEHEep-TeOAEe3NiH Xauryyn cypanraaHbi
aXnbIr ryiuaTraxaas rapas 6onoH 6ycag apx 3yiH 6apumT Buuryyauinr ynaacnacaH 6onHo.
YyHA:
- AXuN rynuaTrax ax axymH rapaa:
Baxuanazy 6alteyynnaea: “Uxap meHx" XXK,
Mytiusmesey balizyynnaza:leonesn, raspsiH syparnansiH “OQUVP CYPBEN* XXK
MpaaHun xyrayaa: 2022-02-05 aac 2022-02-20 xypTan



Hanaitx ayypar, 1-p xopoo, byaH Hanaitx, asto 3am TAWIAH

1.3.  TYAUSTracaH ablH XaMX393 XycCHarT-1
Ne AXTbIH Tepen Konpian ALK
HaNK X3MX33

1 XyyuvH LarviH cyaanraa uar 2

2 LUuHa Typ penep/TP uar v

3 Baiip 3yiH TooH 3yparnan 1:1000 ra 2.5

4 GPS cymxasHun xamxunt/RTK uar 2

5 3ypruiiH 6onoscpyynanT ra 2.5

[133px HAp TePNUtH axnyyAbIr MOHron yncag mepaex 6y leoaesu raspbiH
3yparnanbliH axbliH HOPM AYP3M, 3aaBpblH Aaryy XUk ryWyatracaH 6onHo.

2. 3YPATNAIbIH YHOSCNAN
3yparnanelH yHaacnang Hanaix ayypruitH teBuiiH BaHreiH axxunraatan GPS-uitH
CYYPWH cTaHupbIr awmrnacaH 60nHo. CymKasHUA XAIMXUNTUIRH xsHanTeir GPS-uiH
cymkaanmn MMLU-0025 gyraaptain 433p XUInC3H 60NHO. QH3 UAruitH reoaeaniid 6onoH
XaBTraH conubuon, eHapYYAUNAr fapaax XyCHarTag y3yynas.

XycCHarT-2
©perper Yptpar N(m) E(m) (m)
MUT-0025 | 47°78 30.7847 " | 107° 27’ 13.3346 " | 5294689.578 | 670158.512 | 1433.306

2.1. XaBTrauH conbuunbiH Tycrar
3yparnansir xasTraiH conéuunbeiH cuctem “UTM-49N “ cuctemuiir Tynryyp 6onroH

awmrnacaH 6a TycrarwitH ereranyyavir 4oop y3yynas.

Cyypb anunncoung WGS-84
Tycrar Ut™Mm
30HbI gyraap 48N
TeBuiH MepuaaHbl yTra 105°

Y TOHXNArMMH AXNINUIAH yTra 500000 m
X T3HXNArMINH 3XN3NNIAH yTra 0
TeBuH MepuaaHbl aaryyx maclitabbiH yTra 0.9996



Hanaix gyypar, 1-p xopoo, BysaH Hanaiix, asTo 3am TAWNAH

©OHAPUIAH CUCTEeMUIAr MaHait yncag awurnagar banTuitH TSHIMCUIAH CUCTEMWIAT
X3parnacaH 6onHo.

2.2. LUaruwnH cyynrant

3ypar Tecen xuinrgax aBTO 3aMblH TPACCbIH Aaryy 3axuanardyaac erceH TeXHUKWIH
faanrasap OONOH HOPM AYPMWUWH Aaryy 2 LSMWAr LWKWH33p rasapT 6axancaH. Tes
uarnuiH xanbapuir 25 cm-uitH ypTTam 6 MCM-UAH auameTpTan Temep ragac Oyxui
6anpau,6onoH GeToHbl Xxagaac awwurnae. BeTOH A33p U3rMitH TeBWIr Mapkepaap
TAOMAArNaX erceH. LlarunH 6Gaiipnanbir coHroxgoo GPS-uAH X3MXUNT  XUIAX3g
TOXUPOMXTON Bananbir xaHracaH 60nHo.

LLnHaap cyynracaH LaryyauiH XyBUnH X3pruir 3aaepblH garyy 6ypayymk Xascpant-
3 y3yynas.

2.3. GPS cymKasHUA XaMXUNT

LLvHaap cyynracaH uaryyauinH Ganpuwnsir 6oaut uar xyrauaanol “SOUTH” cupmuitH
RTK GNSS-uiiH xynaaH aBard awurnaHd XsMXWXK TOOOPXOMNCOH. X3MXKUNTUNH
ereranyyavir aapaax 6angnaap ToxupyynaH XaMXUNTUAT r'yYAU3TracaH 60MHo :

- X3MXWUNTUAH ropum RTK (6anpwnbir 6o0aunT uar xyrawuaaHbl)
- XvMrAMan garyynbir Xyna3aH aBax eHuer 10°

- XaMruvH UeeH XMAmMan aaryyrnbiH TOO 4 Byloy ux

- XamruiiH ux PDOP —bIH yTra 4

- X3MXWNTUAH UHTEpBan 10"

24. “SOUTH” GNSS-biH TeXHUKUHH Y3YynanTt

- XuAman garyynaac XynaaH aBax AONrMoH 72 cyear, gonruod L1,L.2
- Banpwwun Togopxonnox Hapuneynan:

Cratuk ropumg Banpwmn 2mm+1ppm
©Hagep Smm+1ppm

XenenreeHT ropug Banpwun 10mm+1ppm
©Hpep 15mm+1ppm

RTK ronma Banpwumn 10mm+1ppm



Axunnax TemnepaTyp

Hanaiix ayypar, 1-p xopoo, ByaH Hanaiix, aBto 3am TAWUIAH

©Haep 15mm +1ppm
-30°C - +40°C

2.5. LWwuHa3p cyynrax, conéuuon eHAPUAr TOAOPXOMSICOH LI3rYYAUNH XKarcaanrt:

Ne | LiorwitH WGS-84 UTM-49N ©Haep
~ | Ayraap ©perper YpTpar X(m) Y(m) H(m)
1 | TP-1 47°77 60.4022" 107° 25’ 43.1452" 5293869.428 668884.091 1455.175
2 | TP-2 47°78' 29.7979" 107°25’ 66.0460" 5294645.649 669033.140 | 1435.622




Hanaiix ayypar, 1-p xopoo, BysH Hanaiix, asTo 3am TAMNAH

3. BAWP 3YWH 3BCIraP 3YPAITAN

ABTO 3aMblH TpacchiH Aaryy 60 METpWitH epreHTai 3ypBachiH A3BCrap 3yparnanbir
CYYNMUAH LWKH® TexHonorn 6Gonox HHT/HUcrardrym Hucax Texeepemx/ aiwumrnaH
rynuatranaa. balp 3yilH 3ypruiiH 3HAXYY LUMHO TEXHOMOruWH OyayyBY CXeMuir gop
Y3YYnaB.

TEXHONOTMWH BYOYYBY CXEM
BANTI3M AXWUN

1.  HuCROrWENH TORORNGITT 2. l'aapbmuxonﬁom!xnu?mbm
- GSD U3MMMH TeneBnent

- 3yparnax Tanbaw - LlarwiH Ganpnan

- Kamepbix erergen - TAMA3MN33CHUH X3N03p,
X3IMHI3

X33PUAH AXKMN

3. XonSonTeix 63 XAHANTLIH U3NyYOWAT razapT GanpLlyymy
T3MA3MM33C TA8bX, TIAM33pUIAH Balpnan esopUiH XIMKUNT

v

4. HHT-eep araapaac 3ypar asant

C‘sI’YPMH BONOBCPYYNANT
|

¥ h J

5. TooH @oTOTpaMMETPUHH NPOTrpaMM
- A3pOTPUaHTYIALM
- DSM/DTM yycrax
- OpTOhOTO 3ypar yyerax
- Ctepeo aypant
- Hapwit BUnankiH Tyxad Tannax

6. Fa3pbiH ragapryys 3
X3MK33CT 3arsap

¥

7. OptopoTo CYYph

? . 8 Xaanbap

9. NukeT waryya




3.1.

Hanaitx ayypar, 1-p xopoo, byaH Hanaiix, asTo 3am TAU/IAH
3yparnanbiH X33pUAH axun
X33pUIH X3MXUNT cyaanraaraap Aapaax axnyyabir ryiuatranasa. YyHa:

- XyyuYuH U3ruiiH xairyyn cypanraa

- ABTO 3aMbIH TpacchiH cypanraa

- LWwuHa3p uar cyynranT, TaAraapuiiH 6anpnan-eHapUnH XaMxunT

- AraapbiH 3ypruiiH XonGonTbIH TAMA3M TAMASINI3CUIT ra3apT TaBuX
T3Ar33puitH 6anpnan-eHaPUAH XaMXUNT

- Araapaac HHT-eep 3aMbIH TpacchiH aaryy 3ypar aBax 33par axunbapyyn
OpHO.

3.2. AraapblH 3yprumH Xon6onTbiH T3IMA3r TIMA3INI3CUNAT ra3apT TaBuX

T3Ar33punH Ganpnan eHAPUNUH XIMXUNT

AraapbIH 3ypruiH XON6GonTbIr 3aMblH TPACCbIH 3XNarn 6a Tercreng 2 xoc, XAHanNTbIH

uarmir  gyHpax 6avpnang 6avipnyynad 6avpnan eHgpuiir GNSS-uitH RTK xynasH

aBardaap XaMxwx TOAOPXOWNCOH 6onHo.

Xon6onTt 60M0H XAHaNTbIH Uaryyass TaBux TOMA3rN33CUAH XanBapuir ayryi Aypcuinr

COHrocoH 6ereep, Xxamxaar 3yparT y3yynaB.

3.3.

/ ) —%\\ 15cm
f |
| |

f

3ypar-1

Araapaac HHT-eep 3aMbIH TpacchblH garyy 3ypar aBanTt
Araapaac 3ypar asanTbir “DJI dupmuitH Phantom 4RTK” HHT-eep ryiiuaTtranaa.

3ypar aBanTblH YHAC3H napameTpyyA:

- HwucnarniiH eHgep 85 meTp
- AraapblH 3ypruitH GSD 35-4cm
/3ypruitH 1 nukceng 3ypcnaraax raspblH Xamk3a/ 4x4 cm-33C nxryi /
- AraapblH 3ypruiiH garyy gasuan 80%
- AraapblH 3ypruiiH xeHaneH aasuan 75%



Hanaitx ayypar, 1-p xopoo, ByaH Hanaiix, asTo 3am TAUIAH

4. CYYPUH BONOBCPYYNANT

[poHoop aBcaH araapblH 3ypruitH Gonoscpyynanteir “Pix4D” cupmuiin “Pix4D
mapper’ ¢oTorpaMmMeTpUintH M3PraXKnuiiH NporpamMm xaHramX A33p 6GonoscpyyrncaH
BonHo. BonoscpyynanTblH yp AyHA 3aMblH TpaccbiH aaryy OpTocdoTo 3ypar, raspbiH
ragapryyH DTM yycrana. HUAT 3amblH TpacchiH garyy 7 xacarT xyBaaH GonoscpyyrncaH

Bereep poTorpammeTpuiiH 6GonoscpyynanTbiH Tavnad XABCPAIT-2-4 y3yynas.

Baiip 3yiH 3ypruinH anemMeHTyyauiur ABTokas nporpaMm xaHramx 43ap, optodoTo 3ypart
YHA3CN3H 3ypcaH Gereeq TycranncaH NAnupyya YYCraH 30XMX TaHUX TAIMAAraap AYPCNaH

y3yyncaH. YyHa napaax obvekryya 6aicaH 6onHo.

- ABTO 3aMbIH TpaccblH Aaryy ofoo 6avraa xatyy Xxy4untran 3am Tanbain

Gapunra

- LlaxunraaHbl LoOHryya
- l'yyp xoonon

- LUMNaH kabenb

- Xanra cygar

- TOPOH Xallaa

- ron ropbxu

rax MaTt 6onHo.

bBaip 3ypruiH cyypuH GonoscpyynanTtaHg gapaax TepnuiH NporpaMM XaHramxyyn

almrnaH ryiuaTracaH.

- RTK GPS 6onoscpyynanTbiH “LEICA GEO OFFICE”
- 3 X3MXX33CT ragapryy yycrax AutoCAD CIVIL 2013
- OpTtodoTo 3ypar yycrax Pix4D mapping V1.7.2.

- banp 3yiiH anemeHTYyaWiAr TaHux

TAMAraap 3ypax “TX mapper” 6a “ AutoCAD Civil 3D"



Hanaiix ayypar, 1-p xopoo, byaH Hanaiix, asTo 3am TAW/IAH

5. SAXUANAMYUAO XYNI3AINT3H ©rceH MATEPUAT

[apaax TooH ereraen 60noH 6aip 3yWH 3ypruir painnaap erceH:

1:1000-Hb1 6avip 3yiH 3ypruwir ‘AUTOCAD"-uitH “dwg” chavinaap

1:1000-HbI OPTOHOTO 3ypruiar “AUTOCAD’-uiiH “dwg” cpainnaap
- Tamnanr xasnaman 6angnaap 1 xyBb TYC TYC XYN33MraH 6rceH.
6. XABCPANTYY[Q
- TYP PENEPYYOQWUNH BAUPLUMbIH BYAQYYBY CXEM
- LU3r TAaMO3rTUNH XYBUNH X3P3r
- 1:1000-Hbl MACLUTABTAW 3YPAI

- ASPOTPUAHIYNALMWH TANNAH



XABCPANT

LiarMiH XyBUWUH X3par



leodesulin 6aliHebIH Y32 mamMO3amuliH
XyeuuUH xap32 Ne 1

1 LlaruiiH Hap 25 2. LarniiH eHgep 1433.306
3. | TpaneuuitH gyraap L-48-10 4. | CymkasHuii Tepen GPS
Bavipwwun (armar,
5. CyM, Ayypar, Hanaliix dyypa2
XOpoo)
6. | LlaruiiH conbunuon | 107°27°16.3346 " | 47°7830.7847" | 670158.512 5294689.578

7. LlarnitH rapan 3ypar

oipooc X0J100C

8. baripwnbiH ToNM 3ypar 9. TeB UaruinH xanbap

lﬁfy}, TR
B e T ]|

10. XepcHuii wunx 6arigan: Yynyypxaz xepcmalii

11. Usr tampartuiir cynancan: 2022 oHbl 02-p capbiH 21-Hbi edep

12. XyBUIAH X3par XeTeNceH: .............. / T. ©cexbasp /
Baiiryynnara: ” Qidp Cypeel” XXK

13. bycag Tamaarnan:




eode3uliH 6aliH2bIH Y32 maMO3amullH
XyeuliH xap3a Ne 2

1. LiaruiH Hap 1267 2. Liarniin eHgep 1434.591
3. | Tpaneuuiin gyraap L-48-10 4. | CynxasHuii Tepen GPS
Banpwmn (aimar,
5. CyM, Ayypar, Hanalix dyypaz
XOpoo)
6. | LlarniiH conbunuon | 107°38°61.6102" | 47°77°82.2680" | 678753.464 5294408.78

7. LiarniaH rapan 3ypar

oripooc

XoJnoocC

L

10. XepcHuii wnkx 6avigan: Yynyypxas xepcmal

11. Lar Tampartuiir cynancan: 2022 oHbl 02-p capbiH 21-Hbl edep

12. XyBUIiH X3par XeTesICeH:

.............. / T. ©cexbasp /
Baviryynnara: ” 3dp Cypeel” XXK

13. bycag Tampgarnan:




leodesuliH 6aliHabiH Y32 M3aMO32muiiH
XyeulH xap3z Ne 3

1. LlaruiiH Hap

TP-01

2.

Llarniin eHgep

1455.175

3. | TpaneuuitH gyraap

L-48-10

4.

CyrmkasHu Tepen

GPS

Baiipuun (aimar,

5. CyMm, Aayypsar,
XOpOO0)

Hanaliix dyypaz

6. | LarnitH conbunuon

107° 25 43.1452 "

47° 77 60.4022 " 668884.091

5293869.428

7. UaruitH rapan aypar

oripooc

X0Jooc

8. banpLinbIH ToliM 3ypar

9. TeB UaruitH xanbap

w7 W W R

S

Frrrvvyity

P v

10. XepcHuii wnHx 6avigan: Yynyypxaz xepcmal

11. Llar Tampaartuiir cynancax: 2022 oHbi 02-p capbiH 21-Hbi edep

12. XyBUWIAH X3p3ar XeTenceH:

bawryynnara: ” ip Cypeeir” XXK

.............. / T. ©cexbasp /

13. bycag Tamaarnan:




reode3uliH 6aliHabIH Y32 maMO3z2mulH
Xy8uuH xapaz Ne 4

1: LiaruniiH Hap

TP-02

2

Llarnint eHpep

1435.622

3. | TpaneuwiiH ayraap

L-48-10

4,

CymKkaaHui Tepen

GPS

Baripwwun (anmar,

S. CyM, Ayypar,
XOp00)

Hanaliix dyypaz

6. | LlarniiH conbunuon | 107° 25’ 66.0460"

47° 78 29.7979" 669033.140

5294645.649

7. LarunitH rapan sypar

XO0J100C

VN 370 1 T
RERCE - s A
. b o Wl S %
A g 3
o
.

*

9. TeB U3rKMnH xanbap

REAREEEERERER

10. XepcHuii wuHx 6arpgan: Yynyypxaz xepcmaii

11. Uar tampaarTuiir cynancad: 2022 oHb! 02-p capbiH 21-Hbl edep

12. XyBWiiH X3par XeTesICeH:

bairyynnara: ” 3up Cypeei” XXK

/ T. ©cexbasp /

13. bycag Tamaarnan:




XABCPANT

A3pOoTpUaHIrynsLMmNH TannaH



Quality Report o

Generated with PIX4Dmapper verson 4.7.5

Important: Click on the different icons for:

@ Help to analyze the results in the Quality Report

6 Additional information about the sections

Click here for additional tips to analyze the Quality Report

#,
Summary (i ]
Project Nalaikh-1
Processed 2022-02-24 20:37:13
Camera Model Name(s) FC6310R_8.8_5472x3648 (RGB)
Average Ground Sampling Distance (GSD) 2.37cm/0.93in
Area Covered 0.153 km?/15.3161 ha/0.06 sq. mi./ 37.8664 acres
Quality Check i ]
%) Images median of 58253 keypoints per image (&)
@ Dataset 117 out of 117 images calibrated (100%), all images enabled S
2 camera Optimization 0.1% relative difference between initial and optimized intemal camera parameters (&)
2 Matching median of 36946.9 matches per calibrated image (@)
® Georeferencing yes, 4 GCPs (4 3D), mean RMS error = 0.009 m (&)
@ Preview o

Figure 1: Orth ic and the c ponding sp Digital Surface Model (DSM) before densification.



Calibration Details

Number of Calibrated Images 117 out of 117
Number of Geolocated Images 117 outof 117
@ 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 i ]
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Uncertainty ellipses 1000x 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 top-view (XY plane), front-view (XZ plane), and side-view (YZ plane). Dark green ellipses indicate the absolute



position uncertainty of the bundle block adjustment resuit.

@ Absolute camera position and orientation uncertainties i ]
X[m] Yim] Z[m] Omega [degree] Phi [degree] Kappa [degree]
Mean 0.002 0.002 0.018 0.001 0.002 0.001
Sigma 0.000 0.000 0.000 0.000 0.000 0.000
@ overlap (i ]

)
Number of overlappingimages: 1 2 3 4 5+

Figure 4: Number of overlapping images computed for each pixel of the orthomosaic.
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 results will be generated as long as the number of keypoint matches Is also sufficient for these areas (see Figure 5 for keypoint matches).

Number of 2D Keypoint Observations for Bundie Block Adjustment 4332497
Number of 3D Points for Bundle Block Adjustment 1181657
Mean Reprojection Error [pixels] 0.211

@ Internal Camera Parameters

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

EXIF ID: FC6310R_8.8_5472x3648



Initial Values

Optimized Values

Uncertainties (Sigma)

Focal

Length
3658.300 [pixel]
8.580 [mm]
3662.186 [pixel]
8.589 [mm]

0.817 [pixel]
0.002 [mm]

Principal
Point x
2722.500 [pixel]
6.385 [mm]
2735.442 [pixel]
6.415 [mm]
0.040 [pixel]
0.000 [mm]

Principal
Pointy
1835.100 [pixel]
4.304 [mm]
1848.125 [pixel]
4.334 [mm]
0.048 [piel]
0.000 [mm]

R1

-0.269

-0.267

0.000

0.112

0.108

0.000

R3

-0.033

-0.030

0.000

™

0.000

0.000

0.000

-0.001

-0.001

0.000

pajefeLoy

The correlation between camera internal parameters
determined bythe bundle adjustment. White indicates a full
correlation between the parameters, ie. anychange in one can
be fully compensated by the other. Black indicates that the
parameter is completelyindependent, and is not affected by
other parameters.
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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 extracted at
the pixel location. Click on the image to the see the average direction and magnitude of the re-
projection error for each pixel. Note that the vectors are scaled for better visualization. The scale bar
indicates the magnitude of 1 pixel error.

@) 2D Keypoints Table i ]

Number of 2D Keypoints per Image Number of Matched 2D Keypoints per Image

Median 58253 36947

Mn 43452 23146

Max 66455 44186

Mean 58154 37030
@) 3D Points from 2D Keypoint Matches i )

Number of 3D Points Observed

In 2 Images 532660

In 3 Images 222030

In 4 Images 136119

In 5 Images 90312

In 6 Images 60161

In 7 Images 41052

In 8 Images 31406

In 9 Images 24299

In 10 Images 18933

In 11 Images 11910

In 12 Images 6401

In 13 Images 2968

In 14 Images 1645

In 15 Images 910

In 16 Images 441



In 17 Images
In 18 Images

In 19 Images
In 20 Images
In 21 Images

@ 2D Keypoint Matches
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Number of matches [ R —— L} —

25 222 444 666 888 1111 1333 1555 1777 2000

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 result.

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

Mean 0.004 0.006 0.047 0.055 0.078 0.003

Sigma 0.001 0.002 0.033 0.036 0.028 0.001
Geolocation Details i
@ Ground Control Points 0

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

2(3D) 0.020/0.020 0.009 0.003 -0.006 0.575 11/11

4(3D) 0.020/0.020 -0.029 0.008 -0.030 0.337 4/4

5(3D) 0.020/0.020 0.004 -0.002 -0.005 0.378 4/4

59 (3D) 0.020/0.020 -0.001 -0.001 -0.008 0.532 8/8

Mean [m] -0.004227 0.002214 -0.012208

Sigma [m] 0.014717 0.003937 0.010381

RMS Error [m] 0.015312 0.004517 0.016025

Localisation accuracy per GCP and mean errors in the three coordinate directi The last coll counts the number of calibrated images where the GCP has

been automatically verified vs. manually marked.

@ Absolute Geolocation Variance i )
Mn Error [m] Max Error [m] Geolocation Error X[%)] Geolocation Error Y [%] Geolocation Error Z [%)]
- -0.05 0.00 0.00 0.00
-0.05 -0.04 0.00 0.00 0.00
-0.04 -0.03 0.00 0.00 0.00
-0.03 -0.02 0.00 0.00 171
-0.02 -0.01 1.71 0.00 12.82
-0.01 0.00 51.28 47.86 3248
0.00 0.01 47.01 52.14 4017
0.01 0.02 0.00 0.00 12.82
0.02 0.03 0.00 0.00 0.00
0.03 0.04 0.00 0.00 0.00
0.04 0.05 0.00 0.00 0.00
0.05 - 0.00 0.00 0.00
Mean [m] 0.295831 -0.144198 1.275252
Sigma [m] 0.003216 0.002453 0.008015
RMS Error [m] 0.295849 0.144219 1.275277

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] 0.295848 -0.144175 1.275221



Bias between image initial and computed geolocation given In output coordinate system.

@ Relative Geolocation Variance
Relative Geolocation Error Images X[%] Images Y [%] Images Z[%]
[-1.00, 1.00] 100.00 100.00 100.00
[-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] 0.012013 0.012013 0.030627
Sigma of Geolocation Accuracy [m] 0.000357 0.000357 0.000743

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

Geolocation Orientational Variance RMS [degree]
Omega 1422
Phi 0.697
Kappa 5.033

Geolocation RMS error of the orientation angles given by the difference between the initial and computed image orientation angles.

System Information

CPU: Intel(R) Core(TM) i7-9700 CPU @ 3.00GHz

Hardware RAM 32GB
GPU: NVIDIA GeForce GTX 1650 (Driver: 27.21.14.6647)
Operating System Windows 10 Pro, 64-bit

Coordinate Systems

Image Coordinate System WGS 84
Ground Control Point (GCP) Coordinate System WGS 84 / UTMzone 48N
Output Coordinate System WGS 84 / UTMzone 48N

Processing Options

Detected Template No Template Available

Keypoints Image Scale Full, Image Scale: 1

Advanced: Matching Image Pairs Aerial Grid or Corridor

Advanced: Matching Strategy Use Geometrically Verified Matching: yes
Advanced: Keypoint Extraction Targeted Number of Keypoints: Automatic

Calibration Method: Standard
Internal Parameters Optimization: All
Extemal Parameters Optimization: All
Rematch: Auto, yes

Advanced: Calibration

Point Cloud Densification details

Processing Options

Image Scale multiscale, 1/2 (Halfimage size, Default)
Point Density Optimal
Minimum Number of Matches 3



3D Textured Mesh Generation yes
Resolution: Medium Resolution (default)

3D Textured 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 11m:38s
Time for Point Cloud Classification 03m:43s
Time for 3D Textured Mesh Generation 05m:29s
Results
Number of Generated Tiles 1
Number of 3D Densified Points 18373566
Average Density (per m®) 210.73

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 IndexMap Generation

1xGSD (2.37 [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 KML: no

Generated: yes
Merge Tiles: yes

5xGSD (2.37 [cm/pixel])
Generated: yes

Contour Base [m]: 0

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

Mnimum Line Size [vertices): 4
08m:16s

11m:46s

11m:22s

03s
00s
00s



“seuiehAs Xamx VXX .9oedAo de.

Wdeo gp Ko ZZOZ MaueusedAg

.

—| 00L¥BZS

606X O-|/WEE 018y

001¥6ZS

~oooezs

‘10X deisegHBRUL




5294100 |—

—{ 5294100

889100 —

T.Scexbanp

Syparnansir 2022 oWt 03 capa
M CypeoR” XXK-4 XK ryRLTros,



	img20220824_16214719
	img20220824_16244819

