FEOE3WN ATAAP 3YPATNAJbIH

“Onp Cypeen* XXK

AIRCIHIRVYE

UHXXEHEP rEOQE3UWH X3MXWUNT,
3YPAINAINbIH AXNbIH TAUNAH

TecnuiH Hap:
Ynaanbaatap xot, Hanaiwx gyypar HunT 0.46 km
aBTOo3aM 3ypar recen

Tawnnan BUYCaH:

XsiHacaH:

YIIAAHBAATAP 2023 oH




[eonesunitH Tannad — Hanaitx ayypar 2023 oH

Fapuur Xyynac

1. EPOHXUIA BYIIT ...coooiiiiiiieeee e ciiieee e e e seeirr e e e s e sabaeeees e ssata e ee e e s essaseeseesassasbaseesaasbsbsneeeessrnsansnesnanes 2
1.1 AXKIIBIH BOPUIINO. ...veivriiiiestiesieessie s e st esseesssees e s e st e bt eensesseesseessaesnsensaenneeaseeenneennesnneenes 2
1.2 AXUN ryiuaTracaH TanbaiH epeHxXuii 6anpLUnbiH GYAYYBY........cceceieerieeerieciieeinie e 2
LIRSV 1)y WY WEcy ycTorc TRV Ec Yo Fc ) T T o Fc T T P 2
1.4  TYAUSTIICIH aKIMbIH TOPOIT, TOO XAMMKID ..uuvvvrrirrirerreiieeersieeseosessssssessrssesrrseeeeresssreesesessnns 3
1.5 X33puitH axnbiH 6pUraf 30XMOH BaMMYYMAMNT ....ccoiiiiiiiiieieiecirieee e e eriiaeeeees s eearae e e e e eaenes 3
& NS ICIVRIMING NEUEUICTTOMN womsmmisonionns iy s b1 8 N S MK SRR DA A AR A RS 4
2.1 XYYUUH LBMAAH CYLAITEA ..o eeviiiriieietieieeeteteaasaseassasasasssssssssssssssasssaseseesassssssasmnssasnssnns 4
2.2 GPS-UIAH XBMMUIIT ..ouviiiiiiiiiiiitteeeasisieeseesasaareea et sassseeeeeesssaseessessssasasseseseessssseseeeansssananeas 4
2.3  LWuHasp cyynracad U3aryyauiH conbuuon OHAPUAH XKAFCAANT :.....uuuerrreeieeeeieeeeeeeaneanians 5
A S OTeY 3 (17 1N Ty TN 1T ol foT 3 (1 oo OO PR 5
3. 1:1000 -Hbl macwTabTak 6anp 3YNH A3BCTAP BYPAMNAM ...veeeieieeiiireeiireeeesiieessnreesarsneessineeses 6
3.1  Balp BYAR SYDALPGTVEIEY TONEOINOIM s s onie msion v saesi s 5% 8088 58 595 45 4SS S SE RS oS RRRR SRS 6
o2 Hucnaruiii TeNBBNENT B8 BYDET BIBBIEY wlwumusmsmsvomssnsssvenmins ssyns s s ssssssansiss ssseyss s uassn 8
3.3 AraapbliH 3ypruiiH Xon60onTbiH TaAHWUX L3ryyauinr Tenesnex 6a XamXunT.........ccceeeeeeeeeee. 8
3.4  “Pix4D mapper’ nporpamm XaHramKXuitH GOMOBCPYYIIANT .....cuviviiriieeeeeeeeieeeeeaenessnninanennes 9

G T TN 03V4Y/ o7 [l oToY 3 Tol-Tor o)V A V2 F=1 1 o (PP SR 9
36 AWMrNACAH NPOTPAM XAHTAMK v cuivive crivsisivsss ssvoves svsvs ivsmsms diamassvsns e es foavass Tavsmas e svevis 10
4.  3axuanardug XynaanraH OTFCOH MATEPUAM . .......cceuiiiiuuriririiiriiieeerierereeeeesasssassasnanssreseeeseens 10
B DRI CIIUT YN o owsoms o oo ok 5384 S50 MR 6 O U4 OSB3 SR 3N VRSB RN P S, 11
1

WP CYPBEW XXK




["eonesniiH Tainan — Hanawx gyypar 2023 oH

1. EpeHxuu 3ynn
1.1 AXnbIH 30pUnro

OHaxyy axnblH 30punro Hb Ynaaw6aatap xot, Hanaunx ayypar tesuiiH 360m 6a
Temep 3am a3aryypx 100M ryypuiiH 3acsapbiH 3ypar Teceng, 1:1000 macwra6Taii 6aiip
3YIH 43BCrap syparnan-uHxeHep reofesuinH Xxanryyn cyganraa Xunxag opLunHo.

1.2 AXuN ryiu3TracaH 3aMbiH TPacCbiH epeHXun 6anplunbIiH 6yayyBY

1.3 AXun rydusTracaH YHA3CNan, rapals

Tyc KOMNaHu Hb 3H3XYY WHXEHep-reofesuiiH xalryyn cyganraaHbl axmibir
ryiLaTraxaaa rapas 6onoH 6ycag apx 3yiH GapumT Buuryyauiir yHaacnacaH 6onHo.
YyHa:

- AXWN ryRU3Trax ax axyiH rapaa:
Baxuanaey batizyynnaza: “UXIPMOHX" XXK
Myiiysmeaey Galleyynnaza: Teonesu, raspbiH syparnansii “OUP CYPBEWM* XXK

3pasHuii xyrayaa: 2023-05-10 aac 2023-05-15 xypTan

3WP CYPBEW XXK




"eopesnitH TannaH — Hanaiix ayypar 2023 oH

1.4 TYMAUITracaH aXIbliH TOPOI, TOO X3IMX33

XycHazm-1

AXIIbIH X3MX33

AXnbIH Tepen

TenesneceH

MyRUSTracaH

1 Tleopesuiin XyyuuH L3rvidH cyaanraa uar 2 2
2 3yparnanbiH CYMMK39HWUA Liar cyynranT yar 4 4
3 1:1000-Hbl macwTtabran 6anp 3yiH ra 30 38
A3Bcrap 3ypar 3oxuont/2.5kmX0.08km/ ’ '
4 Araapaac 3ypar asanT /[ipoHoop / ra 3.0 4.0
5 AaspoTpuaHrynsay /OpTodoTo 3ypar ra 3.5 4.0
8 TexHuKkuiAH TarunaH 6uumx TahnaH 1 1

[oapx Hap TepnuiH axnyyabir MoHron yncag Meppex 6yl Meopesau raspbiH
3yparnanbiH aXnblH HOPM AYP3M 3aaBpPbIH AAryy XUIK ryuaTracaH 6onHo.

X33puiiH axnbiH 6purag 30xuoH Gaitryynant

Feones3niiH xalryyn, cyaanraa, syparnanbiH XaMmxunt 6onoscpyynanTbir 2 ye warrairaap
XWX rYRUaTranaa. YyHa:
1. Xa3puiH XamXxunT cyaanraa:
2023 oHbl 05p capbiH 10-33c 05-p capbiH 11 XypTanx
2. CyypuH bonoecpyynant:
2023 oHbl 05-p capbiH 11-Haac 05-p capbiH 15 xypTanx
XyrauaaHg Tyc TyC XWibK ryiuatranad. YyH4 Tyc KomnaHui uHxeHep LL.MaHGonaoop
axnyyncaH 2 xyHui 6ypanaaxyyHTai 1 6purag 1 asTo MalLnHTak axunnanaa.
Xo9puiH axun rynuaTraxaj saxvanard OauryynnarbiH axnblH ApaanraeapT

TycraracaH 3ambiH TPAcChlH 3XNan Tercrenuiti aaryy syparnan yingcaH 6onHo.

3P CYPBEW XXK




leopeavitH Tannax — Hanainx ayypar 2023 oH

2. 3yparnanbiH YHA3CN3N
2.1 XyyuuH U3ruuH cypanraa

3ambiH Tpacc aaryy oilp Gaiipnax 2022 oHbl 3 capa XUWrAC3H 3aMbiH 3yparnanbiH
axuna sopuynaH GauryyncaH syparnanbiH CYIDK33HUIA LIYYAWIAr cydamk YHAIcnang
awurnas.
3H3 UaruitH conbuuon eHapuiiH xarcaanT :

‘WGS-84

. UTM-46N ~ OHaep

Ne - Lat e Lon N(M) E(m) (M)

TP-06 47° 45'54.7492" N  107° 15'58.1675" E 5292691.547 669806.350 1479.359

2.2 GPS-uiiH XxaMmxunr

ABTO 3aMblH TpaccbiH Aaryyx 3syparnanbiH yHaacnan Oauryynaxgaa GPS-uitH
TEXHOMOrn aluurnaH rynyatracdeH 6onHo. 3yparnansiH yHAacnan 6onoH  araapbiH
3yparnaneiH xondonTt/Mmapk/ 60MoH UHXEHEPUIAH LLYraM CYMKI3HNA XIMXKUNTUIr Hanaix
ayypruitd BACC-r awwmrnan ryiuatraceH 6onHo. / RTK ropumoop/

RTK xamxunTtaHg “South” pupmuitn xoc aonrmoxsl Galaxy-G1 mapkuii 2w GPS unitH
XYynasH aBar4y 6araxyyps awuurnacaH 6onHo.
GPS—bIH XynaaH aBary 6araHbl TEXHUKUIAH Y3YYnanT:

- Xuiiman garyynaac XynasH aBax 4OSrMoH 72 cysar, gonruoH L1, L2
- baitpnan eHaep TO4OPXOWNOX HapuinBYnan.

Cratuk ropuma; bBavpwun 2mm+1ppm
©Haep 5mm+1ppm
XepenreeHT ropuma. baipwumn 10mm+1ppm
©Hnpep 15mm+1ppm
RTK ropuma;: Banpumn 10mm+1ppm
©Hgep 15mm +1ppm
AXunnax Temneparyp -30°C ~ +40°C

NP CYPBEW XXK




leoneswitd Tainax — Hanaiix ayypar 2023 oH

2.3 LWuHa3p cyynracaH UaryyauminH condéuuon eHApUKH Xxarcaanrt :

UTM-48N e‘H.qe‘p

Lat Lon N(m) E(m) H(m)
BM-01 47°46' 06.9124" 107° 15' 02.0752"  5293032.947 668628.169 1461.389
BM -02 47°46' 13.2737" 107° 14' 49.3051"  5293221.596 668356.693 1472.145
BM -03 47°45' 53.2090" 107° 16' 01.4200"  5292645.993 669875.647 1480.355
BM -04 47°45' 49.9115" 107° 15' 59.4758"  5292543.010 669838.165 1482.209

2.4 ConbuunbiH TOrTONL00

CymxaaHuii xamxunt OOnoH 3yparnanbir MaHan yncaa mepgex Oy “UTM*
conbuunbliH TOrTONLIOOHA FYWLATracaH 6onHo.
“‘UTM* conbuunbiH ereranyyauiir 4oop y3yynas.

1. Cyypb anunncoug WGS-84
2. Tycrar UTM

3. 3o0Hbl gyraap 48N

4. TesuilH MepuaaHbl yTra 105°

5. UTM (E) TaHXN3rnitH 3xnNanuitH ytra 500000 m
6. UTM (N) TOHXN3rMiH aXNanuiH ytra 0

7. TesuiiH MepuaaHbl garyyx maclutaboiH ytra  0.9996

3P CYPBEW XXK
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3.1:1000 -HbI MacwTabTan 6aip 3yrnH A3BCrap syparnan
3.1 bBaup 3yMH 3yparnanbiH TeXHonoru

Hanaiix ayypruiiH TeBUIMH 2 X3carT Teneeneraex Gairaa 360m astosam 6a 100M
rYYpUuiH TpaccbiH aaryyx, 1:1000 macwrabTaii Gaiip 3yiiH gascrap syparnansir LUselivapb
yncoliH “Pix4D” komMnaHWiH MapraxnuitH cdoTtorpammeTpuiiH anbaH €cHbl NULEH3TIN
nporpaMm XaHramxuj cyypuncaH LWnH3 TexHonoru awurnad 6onoscpyyncaH 6a araapaac
sypar aBsaxag DJI cdompmuitH Phantom 4RTK mapraxnuith eHaep Hapuis4ynan Gyxui
HUCTAryryil HUCAX TOXeepemx aluurnas. TexHonoruiH OyayyB4Y cxemuiir 3ypas-2-f

y3yynaB.

NP CYPBEWN XXK
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X333PUNH AXKUN

CYYPUH BONOBPYYNANT
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1. HUcharuiiH Tenesnent l ! 2.Xon60oNTbIH TAaHUX TIMA3T TENEBABNT |
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]

XonbonTblH TAaHUX TAMAITYYAWIAT rasapt baliplyynax 6a
6aitpnan eHapuir xammux /RTK GPS/

B

e

Araapaac 3ypar asax - DJI Phantom 4 RTK
/6aitpnanbin Hapuieunan 2.1 cm/ ||

|
1 ¥ i |
I | i

q

N L

Araapaac aBcaH 3ypraa
KOMIbIOTEPT OpyyAax

% Xon60nTbiH TAHUX U3rYYAUIH conbuuon
|
i\ SHAPUWAT KOMMbBIOEPT OpYyy/iax

.

I
|

/”

~

Pix4D mapper
- A3spoTtpuaHryasuu
- TaspbiH ragapryyH 3-H XaM»33cT 3arsap yycrax /DTM, DSM/
- OptodoTo yycrax
- HapwuiiBunanuit Tainnax

- Optodorto 3ypar
- Xaanbap 3ypax
- Mukert uar raprax

AutoCAD Civil 3D Nporpamm xaHram J

Baitp 3yiH 3ypruitH aleMeHTYYAUNT TaxXux TIMAIr33p 3ypax, 30Xux
AasBxapryyA YYCraH 3ucuitH ByTasraaxyyH rapax

3ypaz-2. TexHomnozauliH 6yodyysy

3NP CYPBEW XXK




leogeanitn Tanax — Hanaix ayypar 2023 oH

3.2 HucnaruiH TeneBnent 6a sypar aBanT

Araapaac 3ypar asantbir “DJI* c¢upMuitH Hucraruryii HUC3X Texeepemx 6onox
“Phantom 4 RTK”-r awiurnaH ryinuatranas.

Tenesnex Byl 2 xacart HUAT 360M Ga
100M aBTO3amblH TpacchiH aaryyx, 1:1000
MaclwiTabran Ganp 3YiH A3BCrap
syparnanblH  HUCM3rWAr  Terneenexsaee
HUCNAruitH garyy aasxaunsir 80% baiixaap,

xeHaneH Aaasxaunbir 85%-tan Gaixaap

eHapuir 80 6a 60 meTpuiiH eHppeec sypar
aBxaap TeneBneH ryinuaTracHaap araapbiH 3ypruiid gyHaax GSD /3ypruitH Har nukcenbA
OHOrA0X rasap A33pX X3aMX33/-uitH yTral.7- 2.1 CM-T3ll TIHU3HA.

3.3 AraapblH 3ypruiH xXonb6onTbiH TAHUX L3ryyaunr TeneBnex 6a Xamxunrt

AraapbiH 3ypruitH Xon6onTbiH TaHUX U3ryyaunr XaMmxxuntuind Tanbaing sypar ascaH
MapwpyTbiH aaryy 6onoH xeHgneHgee 100-300 meTpuiH 3aiTan Gairixaap Tenesnex
rasap 433p TamAaarnaac Taebx, 6anpnan eHgpuiir RTK GPS-uitH xynasH aBary 6araxaap
X3MXKUX TOAOPXOANCOH.

TaHux uaryyasg Tamaarnaac Tasuxgaa 15-20 cm guametp Oyxuid ayryw uaraad
TamaarTuiiH rong 10 cM-uilH guameTpTail xap Ayryin Aypc Xuix rasap A3ap Gaipnyyncax
OonHo. 3yparT TaHUX UaruiH 6yayyeBy cxeMuir 3ypaz-3-a y3yynas.

3ypaz 3. TaHux ysauliH mamosanaac

20cm

l‘— 20cm —»

3P CYPBEM XXK




leogesunitH Tanan — Hanaix gyypar 2023 oH

3.4 “Pix4D mapper” nporpamMM xaHraMXxuiiH 6onoscpyynant

AraapblH 3ypruitH  GonoscpyynanTbiH /cpoTorpammeTpuiiH/  “Pix4D  mapper”
NPOrpamMM Hb JKUXUI OBPblH KOMMNAaKT 3ypruiH Kamepaac 3xnasg MIpraxnuiltH ToMm
Kamepyya XypTan smap 4 Kamepaap aBcaH 3ypruidr Mapra)nuiiH TyBwnHA 6onoBCpyynx,
eHAep HapunisunanTan 3 XaMX33CT rafapryy yycrax aBToMart nporpamm XaHramx oM.

“‘Pix4D mapper’ Hb gapaax yHAC3H 6ynar nporpammyyaaac 6ypasHa.YyHA:

- Axun yycrax /3ypae opyynax, maHux yaayyouliH conbuyon opyynax!

- A3pOoTpuaHrynsuuiH TarwmuTraH 6ogont

- [aspbiH rapapryyH 3 xamxaacT 3arsap yycrax

- OpTodoTo 3ypar yycrax

- OucuiiH ByTaaraaxyyH raprax /HapuligynansiH maiinaH, xasnbap, opmoghomo
3ypae 23x Mam/ 3apar 6artaHa. TainaHr Xaecpanm-p, y3yynas.

3.5 CyypuH 6onoscpyynant

Baiip 3yitH gaBcrap syparnanbid cyypuH 6onoBcpyynanTbir 3axuanaryaac ereraceH
TeXHUKUINH faanrasapbir 6apuMTnaH 6onoscpyyncaH 6onHo.

Bailp 3yiH 3ypruitH 3neMeHTYyAUWH 3yparnanbir ryiuaTraxgas opTodoTo 3ypar
6onoH RTK GPS-uitH xamxuntyyauir awwurnad BO-11-106-08-H 3aanTyyabir yHA3C
BonroH syparnacaH 6onHo.

3yparnanbiH siBuag 6ailp 3yiH AsBcrap 3ypar xuix Tanbaig 6Gaitraa gapaaxb
TOPMUiItH 0OBEKTYYABIM 30XUX TaHUX TAMAIMAP 3yparT y3yyrcaH 6onHo.

- Bbapunra, 6aiiwuH

- Xawaa /mop, Temep, 6eToH/
- ABTO 3am, Tan6ai

- [anaH

- Ton

- Cysar wyyayy

- LAl

- [apanTtyynar

- LlaB3ap ycHbl Wwyram
- bBoxup ycHbl Wwyram

3P CYPBEM XXK




[eogesauitH TannaHd — Hanaix ayypar 2023 oH

3.6 Awwurnacad nporpam XxaHramx

Bailp 3yWH 3ypruiH cyypuH OGornoBcpyynantaHa fapaaxb TeprnuiiH nporpamm

XaHramXyypn aliurnaH ryiuaTracaH.

- GPS cynmxaa TarwmtraH 6ogonT “Leica Geo Office v8.4" - nuLeH3TaMn
- Araapaac 3ypar aBax "DJI RTK SDK"
- 3 X3aMX33CT ragapryy yycrax, xasnbap
sypax 6a aaryy 3ycanT sypax 33parT “Pix4D mapper” - nuLeH3Tal
“AutoCAD CIVIL 3D 2017”

- baip 3yiH anemMeHTYYyAWIAr TaHux
TAMAraap 3ypax “TX mapper”

4. 3axuanaryumg XYN3IIJNraH erceH martepuan

[apaax TooH erergen 6onoH Gaiip 3yiH 3ypruitr CD gaap daiinaap saxuanardug

XYNI3raH erceH:

- 1:1000-Hbl MawwcTabTai Gaitp 3yiH sypar ‘DWG”
- OptodoTo 3ypar “JPEG2000”
- DEM rapapryy “JPEG2000”

Tainanr xaenaman 6aingnaap 1 xyBb.

NP CYPBEWM XXK
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5. XascpanTtyyn
1:1000 macwTtabTan 6anp 3yiH A3BCrap 3ypar
. Feope3nitH 6aitHrblH Uar TaMA3ITUIAH XYBUAH X3par
. "Pix4D mapper"-uitH Tainax

. Tycrait 3eBLISepen, rap4UNraa

11
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XABCPAIT-1
1:1000 macwTabTan Gailp 3ynH 43BCrap sypar
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Gafp syiw Aascrap sypar Marvsix ryypTaR xacas! Yraautaarap xor, Hanaix gyyper, 3-p xopoo

Conbwines TorTanyoo: UTMABN

“Byparnansic 2023 owel 06 GApA.
"Oip cypeel” XXK-13 xywibx ryAuysTTas.

T.6cexcap




XABCPAIT-2
[eone3niH DanHrbiH Lar TaMA3rTUIAH
XYBUWH X3apar



Fleoae3suitH 6aiHrbIH Lar TaSMA3rTUAH
XyBUMH x3par Ne 1

" TP-06 .
1. LiaruiiH Hap XYYuMH 2 Llaruiid eHpaep 1479.359
3. | TpaneuwiiH gyraap L-48-11 4. | CynxasHui Tepen GPS

Banpwwun (anmar,
S. CyM, AYYpar,

YnaaH6aartap xot, Hananx ayypar

X0poo)
LlarnitH o AR " o 4! "
6. GanbHion 47° 45'54.7422" | 107° 15'58.2 5292691 | 669806
7. LlaruiiH rapan sypar
ounpooc X0rnooc

T

8. balpLunbiH ToWM 3ypar

=z 7
&

9. TeB yarunH xanbap

10. XepcHuii WuHx 6aiigan: ANcapxar xaupraH XxepcTan

1 1@Cy.qanraa 6. LLInHaap cyynracau

12. Uar TaMaarTuitH cypnancaH: 2023 oHbl 05-p capbiH 10-HbI eaep

Bairyynnara: ” Qup Cypsen” XXK

/ C. CassnambGo /




Feone3unH 6aMHrbIH Uar T3IMA3rTUUH
XyBUWH x3par Ne 2

1. Llaruiix Hap

BM-01

2.

Uaruitn eHgep

1461.389

3. | TpaneuuitH ayraap L-48-11

4.

CynxaaHuir Tepen

GPS

Baipwwun (avmar,
5' cyM) AWpar,

YnaaH6aartap xot, Hanaux ayypar

X0p0oo0)
Llaruin ey, i . "
6. SorEHALON 47°46' 06.91 107°15' 02.0 :5293033 668628
7. LiaruitH rapan aypar
X0nooc

oiipooc
g

Fan z
rigare 1

8. BaipLurnbiH ToWM 3ypar

i

10. XpHuﬁ LLMHX

9. Tes UaruiiH xanbap

%]

14 Sy

Gaigan: Ancapxar xaWpraH XepcTan

11. a. Cypanraa u.luHaap cyynracad

12. Uar TamaartuitH cypnancax: 2023 okl 05-p capbiH 10-HbI eaep

Baiiryynnara: ” up Cypen” XXK

............... / C. CasiHsaaimb6o /




FeonesnitH 6aMHrbiH L3r TaIMO3rTUAH

XyBUIAH xapar Ne 3

1. LiaruiiH Hap

BM-02 2. LlaruiiH eHgep 1472.145

3. | TpaneuuitH gyraap

L-48-11 4. | CymkasHuii Tepen GPS

Baiipwun (avimar,
5' cyM) AYYpar,

YnaaH6aarap xoi‘, Hanawx gyypar

X0poo)
Laruitn e " o4’ w |
6. conGuNLIcH 47°46'13.3 107°14' 49.3 | 5293221 668356
7. LlaruitH rapan sypar
oipooc

X0nooc

s

10. XepcHuii WnHX Ganaan:

DrcaIpXar xaupraH XepcTan

11. a. Cypanraa LUvmaap cyynracaH

12. Uar TamMaartuiti cypan

caH: 2023 oHbl 07-p capblH 29-HbI eaep

.............. / C. CasaHambo /
Bavryynnara: ” Qup Cypsen” XXK




Meope3unH 6alHrbiH Lar TaMA3rTUNAH
XyBUWUH x3par Ne 4

1. LiaruitH Hap BM -03 2. LiarnitH eHziep 1480.355
3. | TpaneuwmiiH gyraap L-48-11 4. | CymxasHui Tepen GPS
Baipwwun (avmar,

5. CyMm, Ayypar, YnaaH6aarap xot, Hanaux gyypar

X0poo)

LlaruiiH —_— " o 4p w |
6. conBunLan 47°45' 53.2 107°16'01.4" 5292645 669875

7. UaruiH rapan sypar
Xornooc

oiipooc

S

9. TeB UaruiiH xan6ap

10. XepcHuit WuHX Gaigan: dncapxar XxaupraH XepcTan

11. a. Cypanraa @u.luuaap cyynracaH

12. Uar TamaartuiH cypnancad: 2023 oHbl 07-p capbiH 29-Hbl eaep

Baitryynnara: ” 9up Cypsen” XXK

| C. CaaHamMb0 /




Feope3unH 6aliHrbIH LU3r TAMAS3ITUNAH
XyBUIAH x3par Ne 5

1. Liaruiid Hap BM -04

2

LiarnitH eHgep

1482.209

3. | TpaneuuitH gyraap L-48-11

4.

CynxaaHuii Tepen

GPS

Baitpwmn (anmar,
5. CYyM, AyYpar,

YnaaH6aartap xot, Hanaux gyypar

X0poo)
Liaruin o— " o4& "
6. conBARLoN 47°45' 49.9 107° 15'59.4 5292543 669838
7. LaruiiH rapan sypar
onpooc X0rnooc

&

9. Tes yaruiiH xanbap
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Quality Report

Generated with PIX4Dmapper verson 4.8.4

. Important: Click on the different icons for:

@ Help to analyze the results in the Quality Report

o Additional information about the sections

Q Click here for additional tips to analyze the Quality Report

Summary (i ]
Project Nal-1
Processed 2023-05-11 18:21:33
Camera Model Name(s) FC6310R_8.8_5472x3648 (RGB)
Awerage Ground Sampling Distance (GSD) 1.98cm/0.78in
Area Covered 0.054 km? /5.4232 ha/0.02 sq. mi./ 13.4079 acres
Quality Check i ]
@ Images median of 33086 keypoints per image (&)
@ Dataset 84 out of 64 images calibrated (100%), all images enabled (@)
‘ Camera Optimization 0.4% relative difference between initial and optimized intemal camera parameters 9
&) Matching median of 16709.8 matches per calibrated image ()
(%) Georeferencing yes, 4 GCPs (4 3D), mean RMS error = 0.013 m ©
@ Preview i ]

Figure 1: Orthomosaic and the corresponding sparse Digital Surface Model (DSM) before densification.

Calibration Details o

Number of Calibrated Images 64 out of 64
Number of Geolocated Images 64 out of 64



@ Initial Image Positions o

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 ]

Uncertainty ellipses 1000xmagnified

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 resuit.




@ Absolute camera position and orientation uncertainties i ]

X[m] Y{m] Z[m] Omega [degree] Phi [degree] Kappa [degree]
Mean 0.003 0.003 0.018 0.003 0.002 0.001
Sigma 0.000 0.000 0.000 0.000 0.000 0.000
@ ove rlap (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 overiap 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 Obsenations for Bundle Block Adjustment 1046645
Number of 3D Points for Bundle Block Adjustment 330643
Mean Reprojection Error [pixels] 0.158

@ Internal Camera Parameters

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

EXIF ID: FC8310R_8.8_5472x3648

Focal Principal Principal
o Fiinclo Sk R1 R2 R3 e ™
. 3656300 [pbel] 2722500 [pbel]  1835.100 [pbel]
Initial Values byt L b oo, 0269 0412 0033 0000 -0.001
o 3643623[pbel] 2735807 [pbel]  1846.922 [pivel]
Optimized Values by dfocecied e 0263 0106 -0030 0000 -0.001
Uncertainties (Sigma) ~ 0-71 [pbeel] 0.052 [pieel] 0.059 [phel] 0000 0000 0000 0000 0000

0.002 [mm] 0.000 [mm] 0.000 [mm]



The correlation between camera interal 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 Autornatic 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
i been exracted at the pixel location. Black indicates that, on average, 0 ATPs have been exiracted 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.

@20 Keypoints Table i ]
Number of 2D Keypoints per Image Number of Matched 2D Keypoints per Image
Median 33086 16710
Mn 24049 11548
Max 40082 21230
Mean 31982 16354
@ 3D Points from 2D Keypoint Matches O
Number of 3D Points Observed
In 2 Images 192463
In 3 Images 57677
In 4 Images 27817
In 5 Images 16318
In 6 Images 10808
In7 Images 7120
In 8 Images 5223
In 9 Images 4093
In 10 Images 3194
In 11 Images 2522
In 12 Images 1972
In 13 Images 1050
In 14 Images 285
In 15 Images 81
In 16 Images 20

@20 Keypoint Matches i ]
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Number of matches

Uncertainty ellipses 1000x magnified

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

X[m] Y[m] Z[m]
Mean 0.003 0.003 0.020
Sigma 0.000 0.000 0.011
Geolocation Details
@ Ground Control Points
GCP Name Accuracy XY/Z [m]
1(3D) 0.020/0.020
3(3D) 0.020/0.020
mip15 (3D) 0.020/0.020
mtp16 (3D) 0.020/0.020
Mean [m]
Sigma [m]

Omega [degree]

0.014

0.008
Error X[m] Error Y[m]
-0.006 -0.001
0.003 -0.010
0.009 0.020
-0.005 -0.010
0.000332 -0.000245
0.005986 0.012220

0
Phi [degree] Kappa [degree]
0.019 0.001
0.011 0.000
O
i)
Error Z[m] Projection Error [pixel] Verified/Marked
0.026 0.520 12/12
-0.024 0.512 12/12
0.027 0.275 10/10
-0.007 0.626 10/10
0.005493
0.021741



RMS Error [m] 0.005995 0.012222 0.022424
0 out of 2 check points have been labeled as inaccurate.
Check Point Name Accuracy XY/Z [m] Emor X[m] Error Y [m] Error Z[m] Projection Error [pixel] VerifiedMarked

28 -0.0275 -0.0165 0.0543 0.7292 8/8

34 0.0064 0.0059 0.0028 0.5547 12/12

Mean[m] 0010537  -0.005288  0.028585

Sigma [m] 0.016983 0.011205 0.025738

RMS Error [m] 0.019986 0.012390 0.038465

Localisation accuracy per GCP and mean errors in the three coordinate directi The last col counts the ber of calibrated Images where the GCP has

been automatically verified vs. manually marked.

@ Absolute Geolocation Variance i ]
Mn Error [m] Mex Error [m] Geolocation Error X[%)] Geolocation Error Y [%] Geolocation Error Z[%)]
- -0.10 0.00 0.00 0.00
-0.10 -0.08 0.00 0.00 0.00
-0.08 -0.06 0.00 0.00 0.00
-0.06 -0.04 0.00 0.00 1.56
-0.04 -0.02 1.56 0.00 4.69
-0.02 0.00 46.88 48.44 34.38
0.00 0.02 50.00 50.00 54.69
0.02 0.04 1.56 1.56 4.69
0.04 0.06 0.00 0.00 0.00
0.06 0.08 0.00 0.00 0.00
0.c8 0.10 0.00 0.00 0.00
0.10 - 0.00 0.00 0.00
Mean [m] 0.328360 -0.126239 0.679674
Sigma [m] 0.005964 0.008006 0.012543
RMS Error [m] 0.328414 0.126493 0.679790
Min Error and Max Error represent geolocation error intervals between 1.5 and 1.5 times the maximum y 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 accuracy of the observed 3D points.

Geolocation Bias X Y z
Translation [m] 0.328475 -0.125996 0.679576

Blas 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] 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] 0.032542 0.032542 0.052920
Sigma of Geolocation Accuracy [m] 0.001836 0.001836 0.004602

X, Y, Z represent the per ge of images with a relative geolocation error in X, Y, Z

Geolocation Orientational Variance RMS [degree]
Omega 0.513
Phi 1.480

Kappa 3.149



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

Initial Processing Details

System Information

CPU: Intel(R) Core(TM) i7-8700 CPU @ 3.00GHz

Hardware RAM 32GB

GPU: NVIDIA GeForce GTX 1650 (Driver: 31.0.15.1694)

QOperating System Windows 10 Pro, 64-bit

Coordinate Systems

Image Coordinate System
Ground Control Point (GCP) Coordinate System
Qutput Coordinate System

Processing Options

Detected Template

Keypoints Image Scale
Advanced: Matching Image Pairs
Advanced: Matching Strategy
Advanced: Keypoint Extraction

Advanced: Calibration

WGS 84 (+35m)
WWGS 84 / UTMzone 48N
WGS 84 / UTMzone 48N

No Template Available

Full, Image Scale: 1

Aerial Grid or Cormridor

Use Geometrically Verified Matching: no
Targeted Number of Keypoints: Automatic

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

Point Cloud Densification details

Processing Options

Image Scale
Point Density

Mnimum Number of Matches
3D Textured Mesh Generation

3D Textured Mesh Settings:

LOD

Advanced: 3D Textured Mesh Settings
Advanced: Image Groups

Advanced: Use Processing Area
Advanced: Use Annotations

Time for Point Cloud Densification
Time for Point Cloud Classification
Time for 3D Textured Mesh Generation

Results
Number of Generated Tiles

Number of 3D Densified Points
Average Density (per m®)

multiscale, 1/2 (Half image size, Default)
Optimal
3

yes

Resolution: Medium Resolution (default)
Color Balancing: no

Generated: no

Sample Density Divider: 1
group1

yes

yes

07m:29s

01m:51s

04m:51s

1
9395526
360.35

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 (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

06m:36s
12m:21s
04m:58s
02s
00s
00s



Quality Report i

Generated with PIX4Dmapper version 4.8.4

‘ Important: Click on the different icons for:

@ Help to analyze the results in the Quality Report

G Additional information about the sections

@ Click here for additional tips to analyze the Quality Report

Summary 0
Project Nal-2
Processed 2023-05-11 18:52:59
Camera Mbdel Name(s) FC6310R_8.8_5472x3648 (RGB)
Awerage Ground Sampling Distance (GSD) 1.57cm/0.62in
Area Covered 0.019 km2/1.9261 ha/0.01 sq. mi./4.7621 acres
Quality Check i ]
@) images median of 30359 keypoints per image ©
@ Dataset 66 out of 66 images calibrated (100%), all images enabled (&)
@ camera Optimization 1.91% relative difference between initial and optimized intemal camera parameters .
@ Matching median of 17602.8 matches per calibrated image (@]
(%) Georeferencing yes, 5 GCPs (5 3D), mean RMS emor =0.012m ©
@ Preview i ]

Figure 1: Orthomosaic and the corresponding sparse Digital Surface Model (DSM) before densification.



Calibration Details

Number of Calibrated Images 66 out of 66
Number of Geolocated Images 66 out of 66

@ 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 blue dot.

)] Computed Image/GCPs/Manual Tie Points Positions
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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), frontwview (XZ plane), and side-view (YZ plane). Dark green ellipses Indicate the absolute
position uncertainty of the bundle block adjustment result.

@ Absolute camera position and orientation uncertainties i )

X[m] Yim] Z[m] Omega [degree] Phi [degree] Kappa [degree]




Mean
Sigma

@® Overlap

0.003
0.000

0.002
0.000

0.023
0.000

0.002
0.000

0.003
0.000

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 overiap 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 Bundle Block Adjustment

Number of 3D Points for Bundle Block Adjustment

Mean Reprojection Error [pixels]

@ Internal Camera Parameters

£ FC6310R_8.8_5472x3648 (RGB). Sensor Dimensions: 12,833 [mm)] x 8.556 [mm]

EXIF ID: FC6310R_8.8_5472x3648

Initial Values

Optimized Values

Uncertainties (Sigma)

Focal

Length
3658.300 [pixel]
8.580 [mm]
3588.094 [pixel]
8.415[mm]

1.630 [pixel]
0.004 [mm]

Principal
Point x

2722.500 [pixel]
6.385 [mm]

2733.192 [pixel]
6.410 [mm]
0.054 [pixel]
0.000 [mm]

Principal
Pointy
1835.100 [pixel]
4.304 [mm]
1844.162 [pixel]
4.325 [mm]

0.075 [pixel]
0.000 [mm]

R1

-0.269

-0.255

0.000

0.112

0.101

0.000

0.001
0.000

-0.033

-0.028

0.000

1119963
278825
0.182

™

0.000

0.000

0.000

-0.001

-0.001

0.000
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The correlation between camera intemal 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
R2 parameter is completelyindependent, and is not affected by
other parameters.

R3

T

T2

. 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 exracted 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 error for each pixel. Note that the vectors are scaled for better Visualization. The scale bar

— indicates the magnitude of 1 pixel error.

N @ 2D Keypoints Table i )
Number of 2D Keypoints per Image Number of Matched 2D Keypoints per Image
h Median 30359 17603
Mn 22556 3063
Max 34065 19457
- Mean 30302 16969
@ 3D Points from 2D Keypoint Matches (i ]
Number of 3D Points Observed
In 2 Images 147589
- In 3 Images 47171
In 4 Images 23594
In 5 Images 13991
- In 6 Images 9382
In 7 Images 6830
In 8 Images 4808
In 9 Images 3877
In 10 Images 3135
In 11 Images 2565
~= In 12 Images 2212
In 13 Images 1874
In 14 Images 1676
~ In 15 Images 1320
In 16 Images 1183
In 17 Images 1002
o In 18 Images 890
In 19 Images 759
In 20 Images 704
In 21 Images 612
- In 22 Images 520

In 23 Images 446



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

@20 Keypoint Matches

382
402
314
270
252
217
211
210
136
105



Uncertainty ellipses 1000x magnified
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25 222 444 666 888 1111 1333 1555 1777 2000

Number of matches

Figure 5: Computed image positions with links between matched images. The darkness of the links indi the number of hed 2D keypcints between the
imagas 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 0.001 0.002 0.002 0.008 0.004 0.001

Sigma 0.000 0.000 0.001 0.004 0.003 0.000
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] VerifiedMarked

146 (3D) 0.020/0.020 -0.006 0.021 -0.002 0.683 17/17

154 (3D) 0.020/0.020 0.005 -0.014 0.020 1.044 11711

171 (3D) 0.020/0.020 0.002 0.017 0.024 0.642 18/18

mtp15 (3D) 0.020/0.020 -0.004 -0.025 -0.020 0.670 20/20

mtp16 (3D) 0.020/0.020 0.007 0.002 0.011 0.959 17117

Mean [m] 0.000992 0.000240 0.006798

Sigma [m] 0.005082 0.017738 0.016085

RMS Error [m] 0.005178 0.017739 0.017463

0 out of 2 check points have been labeled as inaccurate.

Check Point Name Accuracy XY/Z [m] Emor X[m] Error Y[m] Eror Z[m] Projection Error [pixel] VerifiedMarked

147 0.0215 -0.0034 -0.0002 0.6804 20/20

170 -0.0108 0.0034 -0.0132 0.5779 9/9

Mean [m] 0.005313 -0.000011 -0.006718

Sigma [m] 0.016142 0.003419 0.006523

RMS Error [m] 0.016993 0.003419 0.009364

Locallsation accuracy per GCP and mean errors In the three coordinate dlirecti The last col ints 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 [%)]

- -0.12 0.00 0.00 0.00

-0.12 -0.09 0.00 0.00 0.00

-0.09 -0.07 0.00 0.00 0.00

-0.07 -0.05 0.00 0.00 0.00

-0.05 -0.02 0.00 0.00 15.15

-0.02 0.00 57.58 53.03 31.82

0.00 0.02 4242 46.97 48.48

0.02 0.05 0.00 0.00 455

0.05 0.07 0.00 0.00 0.00

0.07 0.09 0.00 0.00 0.00

0.09 0.12 0.00 0.00 0.00

0.12 - 0.00 0.00 0.00

Mean [m] 0.341050 -0.182801 -0.063021

Sigma [m] 0.010452 0.008057 0.018468

RMS Error [m] 0.341210 0.182978 0.065671

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 accuracy of the observed 3D points.

Geolocation Bias
Translation [m]

Blas between image Initial and computed geolocation given in output coordinate system.

X
0.341485

Y
-0.182614

Z
-0.061888



@ Relative Geolocation Variance

Relative Geolocation Error Images X[%)] Images Y [%]
[-1.00, 1.00] 100.00 100.00
[-2.00,2.00] 100.00 100.00
[-3.00, 3.00] 100.00 100.00
Mean of Geolocation Accuracy [m] 0.030300 0.030300
Sigma of Geolocation Accuracy [m] 0.002014 0.002014

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

Geolocation Crientational Variance RMS [degree]
Omega 1.445

- Phi 0413
Kappa 6.013

Images Z[%]
100.00
100.00
100.00
0.058224
0.008522

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

Initial Processing Details

System Information

CPU: Intel(R) Core(TM) i7-8700 CPU @ 3.00GHz

Hardware RAM 32GB
GPU: NVDIA GeForce GTX 1650 (Driver: 31.0.15.1694)
- Operating System Windows 10 Pro, 64-bit

Coordinate Systems

Image Coordinate System WGS 84 (+68m)
Ground Control Point (GCP) Coordinate System WGS 84 / UTMzone 48N (+34.5m)
Qutput Coordinate System WGS 84 / UTMzone 48N (+34.5m)

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 Exiraction Targeted Number of Keypoints: Automatic

Calibration Method: Standard
Intemal Parameters Optimization: All
BExtemnal 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
—~ Mnimum Number of Matches 3

3D Textured Mesh Generation yes




3D Textured Mesh Settings:

LOD

Advanced: 3D Textured Mesh Settings
Advanced: Image Groups

Advanced: Use Processing Area
Advanced: Use Annotations

Time for Point Cloud Densification
Time for Point Cloud Classification
Time for 3D Textured Mesh Generation

Results
Number of Generated Tiles

Number of 3D Densified Points
Average Density (per m3)

Resolution: Medium Resolution (default)
Color Balancing: no

Generated: no

Sample Density Divider: 1
group1

yes

yes

08m:01s

42s

02m:50s

1
6375131
850.71

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 (1.57 [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

5 xGSD (1.57 [cm/pixel])
Generated: yes

Contour Base [m]; 0

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

Mnimum Line Size [vertices]: 4

10m:16s
14m:06s
01m:47s

01s
00s
00s



