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Feopeanin Tainan — XauTri afmar, BrHIap cym

1. EpeHxui 3yin
11 ﬁ;inul-l 30pUNro

OHAXYY aMNbiH 30PUNMO Hb X3HTWA aAMMMAH BUHOSP CyMbIH TOBMAH 4.0 Km
asTo3am GonoW sorcooneis TanbadH 3ypar Tecensa, 1:1000 macwraGrain Gaip 3yRH
A3BCT3P Iyparnan-uHxeHep recde3nitH Xadryyn cyaanraa xuixag opLUmMHe.

1.2 AxMn ryAuaTracad TanGaiH epeHxui Galpwneid Gyayysy

1.3 AMMWN ryAU3ITracaH YHASCN2M, rapaa

Tyc KOMNEHK Hb 3HAXYY WHMEHEP-re0feswiH Xadryyn cyfanraadsl awnbIr
ryAUaTraxaas rapaa Bonox Bycag apx ayiH GapumT Budryyauidr ywaacnacad SonHo.
YyHA:
- Aan ryduaTrax aw axyiH rapaa:
3axuanssy Gadzyynnaza: "MXIPMBEHX" XXK
Mytiysmesey Galzyynnaes: Meonean, raspeiH syparnanesH “3WP CYPBEN" XXK
MapaaHni xyrayaa: 2023-10-06 aac 2023-10-21 xypTan

3P CYPBEW XXK
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Mecnesuis Taknan — XaHTnd admar, BUHasp cyM

1.4 TYAUITracaH axnNblH Tapen, ToO X3IMK33

XycHzem-1

AMNbIH X3MM33

KIWHMX
HIrH

Ne AXnbiH TEpan

1 leopgeswiH xyyuWH LarMAH cyganraa Lar 3 2
2 3yparnanbid CYNXA3HWA U3r cyynrant Lar B 12

1:1000-He macwrabran Gafp ayAH

3 Asscrap aypar aoxnont/d. OkmX 0. 08/ e 32 32
4 Araapaac sypar asant /dpoHoop / ra 34 45
6 Asporpuakrynay /OprodoTo sypar ra 34 45
B TexHukMilH TaRnaH Guuux Tainax 1 1

Oasapx H3p TOpNMAH mwﬂblr Mowron yncag wepgex Oyl Meogesw raspeH
IyparnaneiH axbiH HOpM OYD3M 388BpbIH Jaryy XMAH nfl;‘lLIGTI'G@H GonHo,

1.5 X33pwitH axnkIH Gpuran 2o0xuoH BalwryynanTt

Meopesvis xadryyn, cyganraa, syparnansiH xasmsunT GonoecpyynanTeir 2 ye WwaTtrairaap
XMiK FYAL3TTaN33. YyHa:
1. Xa3pWiH X3M¥WUNT cynanraa:
2023 oH 10-p capbid 08-3a¢ 10-p capbiH 10 xypTanx
2. CyypwH Gonoecpyynant:
2023 oHet 10-p capeid 09-Haac 10-p capbid 21 xypTanx

XyraugaHg Tyc TYC X ryiluatranaa. YyHa Tyc komnadui uHxewep LU.ManBongoop
axnyyncad 4 xyHdA GypangaxyyHTal 1 Bpurag 1 asTo MallMHTaR axvnnanaa.

3P CYPBEW XXK
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lMecgeswid TadnaH — X3HTua afmar, BuHasp cym

2, 3yparnanklH yHgacnan

21 J&quu U3rMiAH cypanraa

3amein Tpacc paryy odp Daidpnax “Taspeid kagacTp Ga GypTran”™ TeCNUAH XypasHa
GPS —wiH cymxasHUiA xamuunTaap Bairyyncas Badpnan-eHapuidH cymxasHui Mpae-008,
MUT-B8429 3apar UaryyaWAr cygame syparnansiH YHO3CNan allWrnas.

30raap UaryyauiH conbuLon eHAPWIH Harcaant :

UTM-46M

Lat Lon Mim) E{m) Him)

Mpae-008 48°36" 51.16660™ 110° 36" 34.16662" 5384644.700 471217.248 1042.327
rur-6429 48°36' 34.7098" 110° 35' 41.8821"  5384142.159 470140.202 1073.752

2.2 GPS-wAH XaMxMUNT

ABTO 3aMbiH TpacChlH Aaryyx syparnaneH yHoscnan Gairyynaxpaa GPS-uild
TEXHOMNOMW aLWKINaH ryuaTracsH Gonko. 3yparnansid yHascnang BuHasp cymbiH TEBUAH
emHe Gadpnax [pas-008 - r awwrnas. RTK ropwmoop araapeiH ayparnansid
xonBont/mapk/ BONOH MHKEHEDWAH LWYTAM CYMKIIHWA XIMNMNTHAT XHAK rYAUITTaN23,

RTK xamuunTaxg “South” dmpmuiin xoc aonrvones Galaxy-G1 mapkuitd 2w GPS wilk
xynasH asary Garaxyyq awwvrnacad Gonko.
GPS—piH xyna3n asary GaramHel TEXHUKWAH YayynanT:

- XWAMan garyynaac xynasH asax gonrdod 72 cyear, gonrvos L1, L2
- Badpnan eHgep TOAOPXOANOX HAPWABHNAN:
CTaTHK ropuma; . Baipmn 2mm+1ppm
Snpep Smm+1ppm
XepenreeHT ropuma:  Baipwmn 10mm+1ppm
BHxaep 15mm+1ppm
RTK ropumg; BaipLunn 10mm+1ppm
Sxgep 15mm +1ppm
Axunnax Temneparyp -30°C ~ +40°C

3P CYPBER XxK




L]
MNeoneaviiy TainaH — X3HTHA aRmar

BHHOID CYM

2.3 WwHazap cyynracad u3aryyouwiH conbuuon eHOpuiH XarcaantT :

TP-3

P-4
ruT-1001
PS5
rur-1002
P56

TP-7

2.4 ConGuunbiH TOrTONUOO

Lat

48°36' 50.8075"
48°36" 56.2123"
48°36" 56.8033"
48°36" 54.4128"
48°36' 57.1560"
48°3T 02.9474"
4B°3T" 16.577T5"
48°3T 17.1619"
48737 22.1083"
II-B-'“:IT' 11.8496"
48°37 01.3412"

- 48°36' 59.3945"

48°37" 05.0890"
48°38" 54.7214"

Lon

110° 38" 22.612T"
110" 38° 25.8813"
110" 38" 19.5787"
110° 38' 09.3014"
1107 35' 46.7631"
110° 36' 02.2930"
110* 35' 50.5170"
110° 36" 13.2991"
1107 36" 21.0813"
1107 36" 31.9356"
1107 36' 43.7504"
110° 36" 31.0416"
110° 36" 15.0881"
110° 36' 09.4882"

Nim)

53845634.826
5384770.490
5384820.281
5384747.561
5384834.681
5385011.832
5385433.956
5385449.560
5385601.498
3385283.566
5384957.862
5384899.081
5385076.593
5384757.067

UTM-48N

E(m) Him)
470980.639 1045.292
471048.259  1044.453
470919.437  1046.561
470708.686 1048.285
470247.698  1051.965
470566.578 1048.879
470327.714 1049.485
470794.178 1045.704
470954274  1041.526
471174.843  1041.682
471415.061 1040604
471154570 1043.675
470828.826  1046.009
470712560  1047.798

*TP- Typ penep

CymkaaHwii xamwunT GonoH 3yparnansir Madai yncan meppew Oyl “UTM*

coNBUMUNBIH TOITONUSoHS ryAuaTracad Gonxo.

"UTM® conBuunsiH ai‘arw\.r.qnﬁr O00p ¥ayynae,
Cyype anunncoua

N kW=

Tycrar
30HBl gyraap

TeenilH MepWaaHe! yTra
UTM (E) TaHxnariid+ sxnanuiH yTra
UTM (N) ToHXNSMMAH 3XN3NWAH yTra

TeBWiAH MepWOaHsl Jaryyx MacwraboiH yTra

WGS-84

uTMm
49N
111°

500000 m

Q
0.9998

3P CYPBEW XXK
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M2oa2aWEH TaANaH — XauTuih admar, BuHaap cym

e 3.1:1000 -Hbl macwTabTain Galdp 3yWH A2BCrap syparnan
3.1 Baiip 3yiH 3yparnansiH TEXHONOTH

XaHTWA aimar, BUHA3P CYMBIH TEBWIAH T XxacarT Tenesnergex Gairaa HWAT 4.0 kM

- apTozamblH TpaccwH garyyx, 1:1000 macwraGrad Gaip ayiAH A2ecrap 3yparnansir

lWesiuape ynceid “Pix4D" KOMNaHWAH M3prasxnwiH QoTorpaMmeTprind anban &cHbl

NWUEHITII NpOrpaMm XaHraMiG CYypUNCaH LUWH3 TexHonork awwrnax GonoscpyyncaH

fa araapaac sypar asaxag DJI upmuin Phantom 4RTK mapraxnuiti eHaep Hapuiesnan

ByxMil HUCrardryil HWCax Texeepems  awwrnas. TexHONorWdH Gyayysd cxemwir
3ypaz-2-A Y3yyNas.

3P CYPBEW XXK




X333PMIAH AMN

CYYPWH BONOBPYYNANT

i
Mecgeswid Talnas — XaHTra admar, BUHaap oy

l 1. HMcnarMidH TansananT | 2. XonBonTuiH TaHMX TIMASM TRASBAANT
XonGonTeiH TaHWE TaMa3rYyAKAr razapT Balpwyynax Ga
~ Balpnan aHapWir xammnx [RTK GPS/
Araapaac 3ypar asax - D)l Phantom 4 RTK
L JBalipnancii Hapwiteunan 2.1 cw/ | |
ool T : L
SRS RN , =
Araapaac aBcaM aypraa XonBonTeH TaHKx uaryyamiAn conbigon |
HOMMBHOTERT ORYYNAX SHAPHAT KOMNBSIEPT OPYYNaY J
b4 s aRrE . A %
Pix4D mapper |
’ - A3pOTPHEHIYNALK
.- Ta3pbiH ragapryyh 3-H xanmsasct zarsap yyerss [DTM, DSM/
- Oprogoro yycrax
- Hapwisunanwiik Tainan
- OprodoTo 3ypar
- Xaanbap sypax
= TMHET L3ar raprax
l_ AutoCAD Civil 3D Mporpamm xasrams J
Baiip 2y ayprufiH INeMeRTYYOMAr Taxux TIMAIr33P 3ypax, 30xMx |
 AABXADIYYA YYCTIH UCHitn GyTsaraanyyH rapax

. b A = P T 1 RE TR

Aypas-2 Texwonoeulds Gydyyay

3P CYPBEWX XXK



L]
ECOEINAH TaRNaH — X3HTHi aimar, BHHAID CyM

3.2 HwcnarwiH Tenesnent 6a sypar aBanT

Araapaac aypar asanteir ‘DJI® uUpMUiAH HWCrardryd HWCcax Texsepems Bonox
"Phantom 4 RTK"-r awwurnad ryduatranaa.

Teneenex Gy 4.0 km asTO3aMeIH
TpaccelH aaryyx, 1:1000 macwrabrai Gaip
3YAH O3BCrap 3yparnankii - HUCNarwir
TENeBNexnee HWUCNArWiAH Aaryy OaBxaunsr
B0% OGaixaap, xeHANaH AaBxaunbir 75%-
Tai Baixaap eHapwiar 80 meTpasp aypar

asaxaap TeneeneH ryWUITracHa3p araapeid
ayprvidn ayHaam GSD /aypruiiH Har NMKCEN:sA OHOMAOX rasap A33pX X3Mmaa/-widH yTra 2.7
CM-T2H TIHUIHA.

3.3 AraapbiH 3ypruidH xonGoONTeIH TAHKX UIrYYAWAr Tenesnex 6a XIMKUNT

AragpeiH 3yprodH XonGonTeIH TaHWX UAryYAMAT XamwMnTWAH TanBaig sypar aecad
MapWwpyTelH garyy Gonod xenanexges 300-500 metpwiiH sadTai Gaixaap Tensenex
razap A3ap TaMAsrnaac Tasex, Saipnan exgpuitr RTK GPS-witH xynaaH aeardy Garaxaap
X3MMMK TOAOPXORNCOH.

Tauwwx uaryyosg Tamparnasc Taewxaaa 15-20 om guametp Gyxwidi gyryid uaraaH
TamMQarTMidH rong 10 cM-wild guameTpTad xap ayryd Aypc XWiix raszap gaap GaipnyyncaH
BonHo. 3ypart TaHux Uarwitn Bygyyed cxemuidr 3ypas-3-a yayynae.

Sypae 3 Tewnux yaeulin Mamasznasc

:

20 cm

|
F 20cm —P1

OHP CYPBEW MXK
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MNeageanid TalnaH — XaHTHR aimar, BuHgap cym

3.4 "Pix4D mapper” nporpamm XxasHramxumili bonoecpyynanTt

ﬂ.'raapuH 3ypriiid  GonoBcpyynanTelH  /hoTorpamMMeTpuidn/  “Pix4D  mapper”
NpOTrPaMM Hb MMKWT OBPBIH KOMMAKT 3ypPruAH KamMepaac 3xnasf M3praxnuiH Tom
Kamepyys XYPTan AMap Y KAMEpP3ap S8CaH 3YPruir MIpraxrvwiH TYBWWHE GONoBCpYYK,
SHABP HAPUABHMNANTaA 3 X3IMMIICT ragapryy yycrax asToMaT NPorpamm XaHTanK oM.

“Pix4D mapper” He gapaax yHAC3H Bynar nporpammyygaac BypaaHa. YyHa;

= AN yycrax [3ypas opyynax, masux ysayydulds conBuyon opyynax!

- AapoTpwaHrynauWiaH TanuuTrad GogonT

- [a3peiH ragapryyH 3 XaM#aacT 3areap yycrax

- QOprodoTo aypar yycrax

- Bucwith ByTasrgaxyyH raprax /Hapuleunansid madnaw, xaanbap, opmoghomo
sypae a3x Mam/ sapar Barrana. Tannadr Xaecpanm-g yayynae.

3.5 Cyypwn Gonoscpyynant

Baitp syiH gescrap syparnansiH cyypuH BonoscpyynanTeir 3axwanaryaac erergceH
TEXHHKWAH naanrasapeir SapumTnan Gonoecpyyncad GonHo.

Baiip 3yiH 3ypryiln sneMeHTyYAWAH syparnansIr ryiiyaTraxass optodoTo sypar
GonoH RTK GPS-wiH xamwunTyyanar awwrnad 60-11-106-08-H zaanTyyAbLIr yHASC
Bonrod ayparnacad Bonwo,

3yparnanwH seuan Daidp a3yWH gaecrap aypar xwix TanDaidn Oafraa gapaaxe
TepnWiH o6BexTyyasIr 30XUX TAHWX TIMASM33D 3ypart yayyncax Gonwvo.

- bapunra, GafwuH

- Xawaa /mog, Temap, Getod/
- ABTO 3am, Tanfaid '

- [Janawu

- Ton

- Cyaar wyyayy

- LOALL

- [apanTyynar

- Uaeap ycHel Wwyram

- bBoXWp YCHBI WyTram

3WP CYPREI XXK



. 3.6 AwMrnacaH nporpam XaHramm

L]
Maoneanid Tadnad — Xa3HTHA aidmar, BuHasp cym

Baip 3yiH 3yprvidd cyypuH Donoecpyynantasg gapaaxs TepnuiiH nporpamm

XaHraMxyyn awurnand ryAuaTracss.

- GPS cymaas TarLuTrad BogonT “Leica Geo Office v8.4" - nnueHaTaR
- Araapaac 3ypar aeax "DJI RTK SDK"
- 3 XamK3acT ragapryy yycrax, xaanbap
sypax Da garyy aycanT aypax 33parT ‘Pix4D mapper™ - NMUEH3T3A
“AutaCAD CIVIL 3D 2017°

- Baip ayiH anemMeHTyyOuAr TaHWX
TaMArsap sypax “TX mapper”

4. 3axwanar4ymg Xyn33nraH erceH marepuan

Dapaax TooH erergen Gonox Baip ayix syprwir CD gaap dainaap saxwanardug
XYNIANraH 8rceH:

- 1:1000-Hu MawcTabTan Baip 3yAH Daserap aypar “DWGE"
- - OprodoTo aypar “JPEG2000"
- DEM rapapryy “JPEGZ2000"

- Tafnaur xagnaman Gadonaap 1 xyes.

5. XascpanTtyya
1. 1:1000 macwrabrai Gadp ayAH nascrap aypar
2. TeopgeawiH GaHrelH LU3r TSMOITHIAH XYBWAH X3par

3. "Pix4D mappar'-vilH Tainax

e

. Tycrai sesweepen, rap4unraz

3P CYPBEW XXK
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XABCPANTA1

1:1000 macwrabTait 6aip ayiiH O3BCrap sypar









XABCPANT-2
Meope3niiH BalHrbIH U3r TaMA3rTMiAH

XYBWUWH Xapar



MeopesniH GalHrsIH WA TIMO3MTHAH
XYBWAH x3apar Nz 1

L]

T

1. Liarwiin Hap Mpae-008 | 2. Uarwiin exvgep 1042.327
3. | Tpaneuwin gyraap M-49-126 4. | CymxaaHwi Tepen GPS
Badpwwn (aimar,
5. CyMm, ayypar, X3HTHRA aimar, BUHAIp cym
xopoo)
LISI'HHH ELT=0 " L] " 1
6. conBWnuen 48°36'51.1 110° 36" 34.2" | 5384644.7 | 471217.2

7. LiarvidH rapan sypar

9. Ter uarviH xantap

10. XepcHui Wk Ganigan: 3Nc3apXar XaWpraH XepcTai

ﬂma.nraa 6. WuHaap cyynracaw

12. Llar TamaarTiile cygancam: bl 10-p capeid 07-Hel 8gep

13. XyeWiH xapar xatanceH:. . . ... 4. . ... / C. CaanAmBo /
Badryynnara: " 3ip Cypeei" )




FeocgeanidH GaAHrbIH War TIMO3IrTHAH

. XYBMAH x3par N2 2
1. Llaruix Hap rur-e429 |2, Larwitn eHpep 1073.752
3. | Tpaneuwi ayraap | M-49-126 | 4. | CyroxkasHui Tepen GPS
Baiplwun (admar,

5. CYM, Oyypar, X3HTHA aAmar, BuHa3p cym

X0poo)

Liaruiin saya | ' "
6. conBunuon 48°368' 347 110° 35'41.7 53841421 4701402

7. Llarwidd rapan aypar
oipooc Xonooc

10. XepcHUi WHHx Bailgan: INCIPXIr XanpraH XepcTan

1fﬂa.nm 6. WwHaap cyynracau

12. Llar Tampartuidk cypancau: 2023 10-p capiin 07-HE1 8gep

13. XyBURAH Xapar XeTenceH:. . . . . ...
Bairyynnara: " ip Cypeen”

~../.C. CannaAmBo |




MeoneanilH GaAHrbIH Lar TaSMO3rTHRK

. XYBWAH Xapar Ne 3

1. Liarwix Hap TP-01 2. Liarwitn eHaep 1045.292

3. | Tpaneuwiin gyraap M-49-126 4. | Cymwaaxuid Tepen GPS
| Baipwwn (aidmMar,
| 5. CYM, AyYpar, X3HTHA aimar, Burugap cym

XOpoo)
6. mﬁ:‘nﬁn 48°36'50.8"  110°36'22.8" 53846348  470980.6
7. Uarwian rapan sypar
oRpooc Xonooc

10. XepcHui wwrx Galgan: 3Ncapxar Xadprad XepcTan

11.a. Cynanraa (6,)lLIMHasp cyynracak

12. Llar TamgarTwidk cypancau: 2023  PHEl 10-p capkid 07-Hel agep

13, XyBEWAH X3par xeTanceH:, . . . nﬁ ...l C. CaanamBo /
Eaﬂﬂ fnara: " 3ip Cypeen” XXK




FeopeaniH BalHrbiH LA TIMOIMTHAH
XYBMAH xapar Ne 4

1. Larvitd Hap TP-02 2. Larwiln eHgep 1044.453
3. | Tpaneuwis gyraap | M-49-126 4. CymsxssHuii Tepen GPS
Badipwmn {(akimar,
5. cyMm, oyypar, | XauTwin anmar, BuHgap cym
XDpoo)
WETT T a1t " § '
6. conBunuon 48°36" 55.2 110° 36* 25.9"  5384770.5 471048.2

7. Uarvix rapan aypar

oipooc

8. BafpwneH ToRM 3ypar 9. Tes yarvian xanbap

o 2,

10. XepcHuiA WwHx Balnan: 3Ncapxar xanpraw XepcTaIn

11. a. Cypanraa @Lﬂuuaap cyynracax

12. Uar Tampartuidk cypancan: 2023 10-p capein 07-He1 8gep

13. XyBuiH Xx3par xeTenceH:. . . .. .. ... [ C. CannAmBo /
Baiiryynnara: " ip Cypsen”




MeopeaniiH BalHrbIH L3r TIMOIMTHAH
XYBMAH Xapar Ne 5

1. Uarwiin Hap TP-03 ! 2. Uarvid engep 1046.561
3. | Tpaneuwix ayraap =~ M-49-126 l 4. ~ CymsasHWii Tepan GPS
Eafpwmn {(aimar, | '
5. CyM, AYYpar, X3IHTMA aWmar, BuHgap cym
X0poo)
Uﬁ!ﬂlﬁH [:] ] n L1}
6. conBunLon 48°36"' 56.8" 110" 36" 19.6 53848203 470919.4
7. UarwidH rapan aypar

‘ I':;-' o i |
10. XepcHui WwWuHx Bafgan: 3Nc3pxar XxaWpraH xepcTad
11. a. Cypanraa @.I.IHHasp CyynracaH

12. Uar TaMa3rTMiAH cyaancas: WI 10-p capuiH 07-HE! agep

13. XyawiH xapar xeTenceH:. ... ... ... 1 C. CannAmBo /
Baiiryynnara: " 3ip Cypeen”




i

MeopesuAH BalHrbIH UIr TIMOITHIAK

XYBHAH xapar Ne 6
l 1. Larmidn Hap TP-04 2. Lsrwian engep 1048.285
3. | Tpaneuwits gyraap | M-49-126 4. | CynwaaHuit Tepen GPS
Badpwmn (aimar,
5. CyM, ayypar, X3HTHi aimar, BuHgap cym
Xopoo)
LI&I’HIH'H Gy " & ' "
6. l conBunyon 48°36" 54.4 110° 36' 09.3 531847475 470708.7

7. LiaruitH rapan sypar

EMES

10. XepcHnil wwHx Gailnan: 3ncapxsr XaAprad XepcTan

¢71. a. Cynanraa uuaap cyynracan

13. XyBuitH xapar xeTenceH:. . .. ... .../ C. CannamBo /
Bairyynnara. " Jip Cypeen”

12. Usr tampartwilH cygancas: Iﬂw 10-p capuin 07-HeI 8gep




FeopeanAH BaWHMbIH L3r TAIMO3MTHRH

XYBMIAH xapar Ne 7
1.|  Usrwitn nsp FIT-1001 | 2.  LUsrwitn engep 1051.965
3. | TpaneuwiH ayraap | M-49-126 | 4. CyroxasHuil Tepan GPS
Bafpwmwn {afmar,
5. CyYM, Ayypar, XIHTHH almar, BuHaap cym
Xopoao)
L{arHﬁH e it ' "
B. conbunuon 48°36' 57.1 110° 35' 46.8 5384834.6 4702477
7. Uarwitv rapan aypar

oiipooc

8. BaipnelH ToiAM aypar 9. Tee uarwiix xanbap

=

10. XepcHuh wwHx Badgan: ancapxar XadpraH xepcTan

¢11. a. Cynanraa uuarap cyynracad

13. XyBuiH x3par xaTanced:. . .. ... . .../ C. CaanamBo /

12. Liar Tampaartuids cynancas: 2!]2?10-? capbid 07-Hel eagep
Bafiryynnara: " 2ip Cypeei"




MeoneanidH BalHrbiH U3ar TIMO3MTHAH
XyBWMAH Xapar Ne 8

[
1. Llarmin Hap TP-05 2. Uarwix eHgep 1048.879
3. | Tpaneywix gyraap M-49-126 4, - CymsaaHni Tepan GPS
Gaiiplumn (aimar, |

5. cyM, oyypar, X3HTHA aimar, BuHaIp cym

XDpoo)

Llarvfs - ' "
6. conBMnuon 48°37' 02.9" 110° 36" 02.3 5385011.8 470566.6

7. Uarwin rapan aypar

8. BalplwneiH ToiMm 3ypar 9. Tee U3rMAH xanGap |

PTG e i
o |

W k. i B
1 10. XepcHui wwHx GaRgan: INCIpxar xadpraH XepcTan
| 11. a. Cynanraa nuaap cyynracas

12. Llsr TamasrmyidH cynancad: 2023 -I:IIIF 10-p capbid 07-Hel 8gep

13. XyeuiH x3par XxeTenced:, . . ... .. ..../C. CannamBo /
Bawryynnara: " 3ap Cypeen”




Necge3wdH GadHreIH U3T TIMAIMTHAH

. XYBWAH xapar Ne 9
] [ l
1. UarviH Hap rur-ino2 2. Liarwiin engep 1049485 |
3. | Tpaneuwax gyraap | M-49-126 4. | CynmasHui Tepan GPS '
Badpwwn (a@mar,

5. CyM™, Ayypar, | XauTwin anmar, BuHasp cym

Xopoo)

LLEI'H“H " i i
6. confmpn 48°37' 16.6 110° 35' 50.5" 53854339 470327.7

7. Llaruidx rapan sypar
oApooC |

s A g PR

8. BadpLineiH ToRM 3ypar 9. Tes usrviin xanGap

ks s T o T Al

10. XepcHui wuHx Baigan: Sncapxar xaWp

11. a. Cynanraa (6. lknasp cyynracau

13. XyBuiH X3par XeTanced:. . .. .... .../ C. CannAmGo /

12. Uar Tamasrtuidd cynancan: 2023 oH W'F capbid 07-Hbl 808p
Eadiryynnara: ~ iap Cypeed"” Xﬁ




FeopeaniH GafHrbiH Lar TOMAITHAK

XYBHHH x3par Ne 10

1. Laruix Hap

TP-06 2. Uarnitn expep ! 1045.704

' 3. | TpaneuwiH gyraap

M-49-126 | 4. | CynmxasHuil Tepen GPS

_ Baipwmun (aidmar,
| 5. CYM, AYYpar,

X3IHTHK aimar, Bungap cym

X0poo)
:- u-arHﬁH -] L] L1] [-] ¥ L1
6. i conbwnuen 48°37"' 17.2 110° 36" 13.3" 53854495 470794.2
7. UarwitH rapan aypar
oApooc XONooC

8. BalpwneiH TOWM 3ypar | 9. Tee yarviH xanBap

10. XepcHuil wwHx Daiigan: 3Ncapxar Xxanprax XepcTan

11. a. Cypanraa Hl-laap cyynracas

12, Uar Tampartwide cygancas; iﬂiﬁl 10-p capbiH 07-HEl @a8p

............ ! C, Cannambo /
EBairyynnara: * 9Ap Cypeer"




| NeogesMiH BaAHreIH W3r TIMA3IMTHAK

XYBHAH xapar Ne 11
1. LlaruiiH Hap TP-07 2. LsrviiH engep 1041.526
3. | Tpaneuwiin gyraap | M-48-126 | 4. | Cymwasnuwia Tepen GPS
; Bampwun (admar,
| 8. CyMm, gyypar, XauTwi aimar, BuHaap cym
L Xopoo)
| Llal'HﬂH ] L1] (=] ¥ 1]
6. [ conBunuan 48°37' 221 110° 36" 21.1 5385601.5 4709543

T. UarviAH rapan aypar

10. XepcHuid wwHx Balgan: 3NCapxar xaWprad XepcTan

11. a. Cypanraa uuaap cyynracas

12. Uar Tampartwiti cynancan: 2023 thW-}l capkiH 07-HL1 8gep

Bafiryynnara: " 3ip Cypeei"

../ C. CannamBo /




MeopeaniH GalHrbIH W3 TIMO3IMTHAH
XyBHAH xapar Ne 12

1. Larwitn Hap TP-08 2. LarviiH sHgep 1041.682
| 3. | Tpaneunin gyraap | M-48-126 | 4. Cymxaswwi Tepen | GPS
_ Baapwin (admar,
| 5. CyYM, Oyypar, XaHTHR admar, BuHasp cym
| ¥Opoo)
I—IarHﬁH 1] L] L1] L] [1]
6. canbuLon 48°37' 11.8 1107 36' 31.9" 53852835 471174.8

7. Uarwidn rapan saypar

oiipooc XONooc

8. BalpLunkIH ToRM 3ypar 8. Tee Uarkitn xanGap

10. XepcHwiA WwuHx Baigan: 3Nc3pXar XaAprad XepeTai

11. a. Cypanraa HHaap cyynracau

| 13, XyBWAH X3par XeTenceH.. . ... .. .. ... C. CanuamBo /

12. Lisr TIMOSMTWIAH cyaancaH: mz:y-p capbiH 07-HbI 886p
EBafryynnara: " 3ip Cypeen”




MeopesnidH GalHrsIH U3M TIMOITHIH
XyBHAH Xapar Ne 13

1. Uaruiti Hap TP-09 2, Liaruiin expep 1040.604
3. | Tpaneuwidn ayraap | M-49-126 | 4, . Cynmxasnwia Tepan GPS
Baiipmn (aimar,
5. CYM, ayypar, X3uTwia aitmar, BuHAap cym
Xopoo) —
6 Uarviy 48°37'01.3"  110°36'43.7" 53849578 4714151
: conBunuon ) ) '

7. Laruiin rapan sypar

10. XepcHuit Wik Gafpan: 3ncapxar xaWpraw XepCcT3H

11. a. Cypanraa hHaap cyynracaH

13. XyewiiH xapar xetenceH:. . ... ... ... [ C. CannAambo /
Bairyynnara: " 3ap Cypsen”

12. Uar Tama3rmuiiH cynancas: zni‘:%u-p'mpuu 07-Hel 8nep




MeopesmiH GaWHrsIH UIT TIMOIMTHAH
XYBHHAH xapar Ne 14

1. LisruiiH Hap TP10 2| Lsrvin eHgep 1043.675
3. | Tpaneuwin gyraap | M-49-126 4. | CynmwasHwii Tepen GPS
Badpwmwn {admar,
5. CYM, Oyypar, XauTKi almar, BuHaap cym
X0poo)
LiarvitH I i .. A
6. canbunuon :' 48°36" 59.4 110° 36' 31.0 5384899.1 4711546

7. LlarvidH rapan sypar

OHpOOC XONooo

l LT xAAH BAHK are i a

8. Tes warviiH xanGap

s

10. XepcHui wwHx Daiigan: Jncapxar Xadprad Xepcran

11. a. Cypanraa uHaap cyynracas

12, Llar Tamaarmviad cypancan; 2023 m*ﬂﬂﬂ-ﬁ; capeiH 07-Hel 8gep

13. XyBWilH X2par XeTencex.. . . . . . xﬁf .../ C. Cafanambo /
Badryynnara: " 3Wp Cypeei”




NeopgeawiH BalHrsIH War TaMAIMTHAH
XyBWiHH xapar Ne 15

1. Llaruidi Hap TP-11 2. Uarvitk eHgep 1046.009
3. | Tpaneuwitn gyraap | M-49-126 | 4. Cymxkaanuvil Tepen GPS
Bafpwwun (admar,
&, CcyM, Oyypar, X3HTHiA aimar, Bungap cym
xopoa)
: Liaruiin P - o mp "
| B. conbuauen 48°37' 05.1 110® 36" 15.1 5385076.6 470828.8
7. Lsruiin rapan sypar
oipooc XONOOG
I T ?ﬂm:.:f.};.
8. BaiipwneiH TolM 3ypar 9. Tee uarWitn xanGap

i e | | i

10. XepcHwii wwHx Dafgan: 3ncapxar xaWprad XepcTan

11. a. Cypanraa HHa:ap cyynracan

12. Lar Tamaartviid cypancad: 2023 ouhjéo:p capbiH 0T-Hbl 8gep

13. XyBWAH X3par xeTanceH:. . ....... ./ C. CaanamBo /
Badryynnara: " 3Ap Cypeed" XX




L

MNeopeawiH GalHrbiH U3T TIMA3rTHAH
XYBMAH x3par Nz 16

1. LiaruidH Hap TP-12 2, Uarwitn engep 1047798
3.  TpaneuwiH ayraap | M-49-126 | 4. | CymxaaHuid Tepen ; GPS
| Badpwmn (aimar,
5. CyM, Oyypsr, X3HTHiA aiamar, BuHaap cym
xopoo)
| |.|3rHIFIH ¥ " o v "
6. | cONBUALON 48°36' 54.7 110° 36" 09.5 23847571 4707125

7. LarwidH rapan aypar

oipooc

B. Bafplwnels ToWM aypar 8. Tee UuarvidH xanGap

10. XepcHWA WKHx Badgan: 3NCIPX3r XaAPrad XepcTan

11. a. Cyganraa H H33p cyynracad

12. Uar TamgarmvidH cypgancad: 2023 oel 40-p capeiH 07-Hel egep

13. XyBWAH x3par XxeTencaH: . . . .

) .. I G, Caanambo /
Badryynnara: " 3#Ap Cypeeil” :
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Progact Bindar-3
Procasged 202 14:851T7
Carmana Modal Marme(s) FCEIOR_BE_54THO54E (RGE)
Average Ground Sampling Distancs (G50) 243 em (085 IR
Area Coversd [U143 o 14,3076 ha / 006 5. ml. / 35,3728 acree
Quality Check i ]
' wmages meciian of 41106 keypoints par image -]
% Dataset . 10wt of 110 images calbrated [100%). all images enabled 8
.b'-lq:ﬂrﬁhl 0.24% relathe difermnce betwsaen Initial Bnd opliimized inksmal camers paramelers [ ]
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Calibration Details

‘ Initial image Positions

110 outal 110
110 outal 110

Figors 2: Top view of the inftial image position, The gresn lins fllows the pesition of the images in ms staring fram S kings b dot

® Computad Image/GCPs/Manual Tie Peints Pesitions
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Uncertaintyellipses 1000w magnifed

fronty e (AT planal, ana Bidelew (Y2 plane) Durk grean allipaas irdicats the absoluls
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® Absclute camers position and erlentation uncartainties

L]

i) ¥ il Z[m] Cmega jdegree]
Mean 0002 £ s 001
Sigma 0.000 0.000 0.000 0000
@ overlap

Phi [oegras] Kapga [degrea]
o001 001
0.000 0.000

Nueriser of svedapping images: 1 2

A Nurmiber of P

a 4

5+

R poed el areas indioate low overlap hed wihlch pood resulls Say b geteisied Grees

i of M
mrmes Indceis o ovedap of over 5 Images for every phosl. Geaod

““Hmllﬂil{lﬂhﬂ'dmm is misc suMichend for thess areas jsee Figurs § for losypoint malches)

Mumibeer of 201 Fenpoint Obeanedong for Bunde Block Adjuement
Mumiber of 30 Points for Bundle Blodk Adjustment
higan Reprjedion Ermor [piels]

@ Internal Camera Parameters

1 FCEI10R_B.8_5472x3648 (RGB), Sensor Dimensions: 12.833 [mmi] x 8.556 [mm]

EXOF |C: FEB3T0R_B8_S4T2a3p4d
Frcal Principal Prireipal
Length Peolnt = Foind y



irital Vishses 3656300 phel] 2722500 fpoel]  1835.100 0268 012 003 0000 0001

8,580 fmm] 8,388 [me) 4304 [rrem
. 3648.338 [pised] 2T35,008 [poe) 1847667 [phe]
Oplmized Values 3558 [mm] £414 frm] 4338 jmen) Q265 008 0030 0000 -Du00d
.y 0.722 [pied] 10,038 [piws] 0,032 [piaes]
Lhnurln{ﬂnm] 0.002 frer] 0,000 [ 0.000 e 0,000 Q000 0030 QOO0 Q000
g F
£ Cox
Coy
L B The comelation batwesn camam imamal perameters
ivik (=% determingd by he bundle adjustment. Vil indicates a L8
comalation betwsan the parametans, e, sy changa In one can
be fully compensaied by ha other, Back indicates hat fe
Rz paramatar |5 completelyindepancanl, and |s not affecsd by
ofer paramatars,
R3
T1
T2
The number of Auomatc Tie Points (ATPs) par phe, sveraged over all IMapss of e camers modss,
i color codad belween black and whis, Whits indicales that, on average, mors than 16 ATPS hawe
bewn exracied ai e pial location. Black indicates that, on averaps, 0 ATPs have besn ssdracied at
mmmwmhlmhhmmwﬂmﬂWHhm
propaction amor for aach piwed. Mole tha the weciomns are scsled for betier izafior. The scale bar
J Iredicatans e magnitude of | phel eror.
® 2D Meypoints Table Li ]
humer of 20 Keppoinis per image humber of Melched 20 Keypoints per image
Median 41105 23980
Wi 366544 20141
M 45488 28T
Mear: 40714 24335
@ 30 Points from 2D Keypoint Matches i ]
"Mumber of 30 Poins Dheerved
Ini 2 Images 4DEI0R
In 3 Images 143888
ind images TEOR4
In & Imagas ABOTZ
I E Irisges 12082
17 rages 258
I 8 images 17263
In 9 images 13730
In 10 Imsages 11624
In11 Images 8200
I 12 inages e
In 13 images [=-1
In 14 Imagas 182

In 15 Imageas H




i 2D Keypolnt Matches
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@ Relative camera position and origntation uncertainties

®[m] ¥im Zim] Cmaga [degres] Pl [degres) Kappa degres]

Mean " 0004 0005 0087 0,158 0260 0.003

Sigma 0004 £.001 0.068 Q060 0.045 noa2
Geolocation Details i ]
i Ground Control Points i ]

GCF N Agciracy XN [F] Emoe X[m] EroiYln] | EmorZ[M]  Projecon Emorposd] wrifedMarked

110 {309 0.0200 0020 0021 0.003 0032 (1585 BI6

111 (A0 020/ 0020 Q008 <0100 L0013 0535 Bi8

B2 (30) 00200 0020 0azz 0003 0024 0761 Big

Miain [m] Q002922 0001058 LT IEEE

Sigrma [m] 0017783 000ZT23  (.DOTETA

M. Errar [iv1] 0016021 000235 DOZINES

0 it ool 1 e Pl ey i e b led b ot Linke.
Chack Point Mame Aecuracy XYZ ] EmorX[m] EmoeYjn]  EmorZ[m]  Projection Emor[posd] VerffadMarked
105 Q0219 CLO2E6 o004 0.7ees M

Localiepton accurscy par GOP mnd mesn srore = the thees coordinms dirsctions, The laet coiumn counts: the rumber of callbratsd Images whers the GOP has
i audomadealy v eriled vi. Ml i d

& Absolute Geolocation Variance O
M Erra [iei) Mt Exo [mi] Gectocation Emor X[ Geclocaton Eror Y% Geolocation Erfor Z 4]
= 0,03 Lil 1] 000 Ouoa
=003 0,02 .00 000 il i)
002 .02 .00 000 D
002 001 000 .00 0e
£ 0,01 273 a8 B
0.1 (RN 0] 4635 50 43,54
000 (i} ] Q0o 4818 08
oot ullnj | .00 000 10,00
oo o2 ond 0,00 Ooa
o2 oz 0.00 000 0D
a2 0.3 B 0,00 0ol
003 RN i oo 0uod
Mean [m] BT 2003 £BEFAT £,080453
Sigrra [ri] [LO020ET 0001645 QU380
RS Error [m] 0712008 DLEE2138 QOS0ST3
Min Eror aeed Way Emor repressni geohocaiion sror inferyais bebesan 1.5 and 1.5 Gmes Fa y of wll the images. Col K ¥, I whow hha
muwmwummmmT:Fummmunw ‘ﬂp::_uﬂ-t wouied Image
Gaolocation Bias x A i ra
Tranalaion jm] D200 L2138 00004

Biam betwsan image sl and compuied Jeoloolon GV en In ouline coordnets 5y b



@ Relative Geolocation Varlancs

Relative Geolooion Emor Imagas %] Imagas ¥ [%)
[-1.00.1.00]" 100.00 100.00
[-2.00, 200 100,00 100,00
[-3.00, 3.00) 10000 100.00
Maan of Geclocation Accuracy [m] 010853 0u0 D853
Sigma of Geclocation Accuragy [m] [ifenkiory 000387
Iy KLY, Zrep the p tage of I gecs with & refative gackocalon arrar In X, ¥, 2,

Gaoloaaion Orientafional Werancs RE [degreq]
Omega 0540
Phi 1471
Kappa 5753

Images 2 [%]
100.00
100.00
10000
Q8151
0000354

Gupiooation REE eror of the orlentation angles ghvan by the difsrence beawesn t intlsl and compuied Imege orlenBion srgles,

System Information

- EPU: AVD Ry 5 5800H with Radeon Grephics

Harthwire " RAM 4GS
GPU: AMD Rasdecn{TM) Graphics (Drier 31.0.12044, 55000)
Operting System Wddows 11, Gi-bit

Coordinate Systams

Imaga Coondnate Syatern WWGEE B4

Ground Coniral Point (GCP) Coordinaie Syatern WG B4 ¢ LT Zome 480
Quiput Cocrdinate Systam WWGES B4 /U Zomea S50

Processing Options

Detacted Tamplate =30 Maps

Kenypoirts Image Scale Full, Imaga Seala: 1

Achancad: Metching image Pairs Perial Grid or Cormidor

Achenced: Metching Stralegy ’ Lise Gaometmcallyvertbad Matching: no

Arfvericad: Keypoirt Extraciion Targeied Mumiber of Kaypoirs: Aulomatic
Calbradon Metod: Standard =

. Inlemal Paramwters Opimiztion:

Adancact Caltalon Extemal Paramaiers Cpimizmbar: Al

Rematch: Ao, ves
Point Cloud Densification details

Processing Options

image Scalo multiscale, 172 (Ha¥ image s, Defeult)
Point Density Cplireal

Minimrum Murmnbar of Malches 5

30 Temlured Mesh Cansration =3

30 Testuresd Mesh Settings: Rasoluion: Medium Resolubon (defaur)

E ing: no




LoD
Aganosd 30 Texdured Meah Satfings
Actenced: rage Sroape
Actaarined: LUse Processing Ama
Advanced: Use Annoations

Tirma for Poirt Cloud Densfcaiion
Tima fior Point Cloud Classfication
Timsa for 30 Testured Mesh Caneration

Results

Mumber of Processed Clusiers
Bumbser of Ganerabed Thes
Murmbesr of 30 Densified Prirs

Auerage Density (per )

Ganeraiad: ro
Sample Density Diddar 1
groupi

w5

W

05m:EDs

0zZm:15s

05m:D6s

DSM, Orthomosaic and Index Details

Procassing Optlens

DEMand Crihormosaic Resalubon
D=\ Alters

Raster DEM

Raster DTM
DTMResabition

Contour Lines Ganaration

Time for DEM Genaraton

Time for Orhomosaic Generation
Time for DT Generabion

Time for Comour Lines. Genersion
Time for Redectence Mep Garsrsion
Time for Index Map Genanston

1086850
224 84
1 2G50 (243 foniphed])
MNoise Fllerng: yes
Surtass Smoothing: yes, Type: Shap
Generaied: v

Wethod: Inverme Disters Weghting
Wirpe Ties: yes:

Generaled: yos

Marge Thes: yes:

GaaTIFF \Without Transpamency: no
Googht Maps Thes and KL no
Generaied: yes

e Thes: yee

5 wiGEED (243 fomiphel])
Ceneraled yes
Conlour Base [m]: 0

Bevalion Infanal [m] LS
Riasolution [cm]: 100

bAnimum Lire Sl etices] 4

DBrm:dTe
15m: 15
16m:15s
e
00e
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Auerags Ground Sampling Déstancs (G50) 23T em 083 in
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Cruality Check 9
" images macian of 40893 keypoiris per image ()
F Cotaset .. 03 outiof 103 Images calibrated (1007%), all Imeges snabled )
@ Camera Optimization  0.47% relaive diflrence bebween il nd cpimizsd intema Comers pearEmeters o
17 Matching mieciian of 230 3 meaches per calbrated image -]
@ Guoriersncing yes, 5 (30Ps (5 50, mean RAS amor=0,004 )

Figura 1: Orifaemos shc ared tha m”ﬂ;m“mmﬂm




L]
Calibration Details
Mumier of Callbrated Images 103 cust of 103
Muminer of Gedloasied Images 103 put of 103
"lnﬂidlrr-gl Posltions

Figure I: Teg vidw of S initlal image posiion. The green line follows the posSion of Ba kruges in Gme ssring from e lirge bus dot.

@ Computed Image/GCPaManual Tle Points Positians o
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# Absclute camera pasition and orlentation uncarainties i ]

Xim) Yimi Zjm] maga [dagree) Phl [degree] el !
Mean o D.O04 0.020 00 o001 i Kegee




Sigms 0000 0 0000 0 QD

@ overlap

i)

) [ B
Muimber of sverdapping images: 1 2 3

4 &t

Figare &; Mumber of ov eriapoing images compuied for asch of the otho=oaalc.
Awed and yallow arsas rdloais low ov ﬁmv;mmhmm-::’“Mmﬂmdn.I
‘qunity remubis will b gersrabed an B8 the rumber of Keypoint maizhes IS diso suMcheed for S ara (se Fgum & for

Hurnbsr of 30 Points for Bundle Block Afjusmant
Wean Reptoiecton Bt ]

{3 Internal Camera Parameters

Humber of 20 Keypoinl Cbserafons for Bundie Block Adustmant

= FCB310R_B.8_5472x3648 (RGB). Sensor Dimensions: 12,833 [mm] x B,558 [min]
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