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Q Mowck no KoYeBbIM CroBam

Llns novcka Hy>KHOro pasaena BOCMosb3yNTECh KIIHOHEBLIMIA CTIOBaMU, HaMPUMED «akKyMyISTOp»
UM «yCcTaHoBKa». Ecnn Bbl yMTaeTe 5T0T AOKYMeHT B nporpamme Adobe Acrobat Reader,
HaxxmuTe Ctrl+F npu pabote B cucteme Windows nanm Command+F npu pabote B cucteme Mac,
YTOObI HA4aTb MOWCK.

{E‘) Mouck pasgena

MofHbIN CMCOK PasaesioB NpeacTaB/ieH B cogepXaHun. [s nepexofa K pasmesly HaxkMUTe Ha
Hero.
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[NeyaTb gaHHOro AOKYMeHTa

[oKkyMeHT NOAAEKMBAET NevaThb B BbICOKOM Pas3peLLeHi.

DJI Bee npasa sawymieHb!




06 ncnonb3oBaHUM AAHHOIO PYKOBOACTBA

O6o3Ha4eHus
/\ BaxHo Q CoBETbI 1 pEKOMEHAALN CnpaBoyHas nHbopMaums
BHumaHve

11.

12.

L1 — 9TO TOYHbI U3MEPUTENbHbLIN MHCTPYMEHT. HE poHaiTe L1 n obpalwjantecb ¢ HUM C
OCTOPOXHOCTHIO.

Ecnn TpebyeTca nonyuntb gaHHble o6naka TOYeK BbICOKOW TOYHOCTU, HE PEeKOMEeHOyeTcs
1ncnonb3osath L1 B ycnoBusx nioxor BUAMMOCTW, TakMX Kak TyMaH Unn Ooxae. B npoTuBHOM
cny4ae MOXET OblTb CHVXKEH OvanasoH pacro3HaBaHus, YTO NPUBEOET K MOSIB/IEHNIO LLYMOBbIX
[aHHbIX B 06/1aKe ToYeK.

HE npukacaiTech K okHy npodpavHocTu L1. Mbinb 1 N9THa Ha OKHE MPO3pavyHOCTU MOryT
oTpuLaTeNIbHO CkadaTbCst Ha paboTe kamepbl. OumLarTe OKHa NMPO3PaYHOCTN CXKATbIM BO3OYXOM
NNV BNaXXHOW TKaHbto Ans obvektusa. ObpaTtuTech K pasgeny «XpaHeHvie, nepeBo3ka u
TEXHUYECKOE 06CNY>KMBaHVE> NS NOJSIYHEHNS AONOSHUTENBHOM MHOPMaUMM 06 OYMCTKE OKOH
Npo3paYHOCTL.

HE npvkacanitecb K MOBEPXHOCTM OObEKTUBA PYKON. ByabTe OCTOPOXKHbI, YTOObLI HE MouapanaTtb
NMOBEPXHOCTb OOBLEKTMBA OCTPbIMW NMpeaMeTaMu. B NPOTMBHOM Crydae 3TO MOXET MOBNVSTH
Ha Ka4ecTBO M30OpaxKeHnin. OYNCTUTE NMOBEPXHOCTbL 0OBEKTUBA KaMepbl MAMKOW, CyXon u
4ucTom TKaHbto. HE ncnone3yiTe BellecTBa, Coaepxkalime cnupT, 6eH30n, pacTBopuUTeNb
WAV ApYrne Nerko BOCMnIaMeHsoLmMecs BeWecTBa, MO0 LeoYHble MOoLLMe CpeacTea a1s
YUCTKM CTaHZAPTHON Kamepbl A5 kapTorpadupoBaHns UM gaTynka BCMOMOraTefbHoro
MO3MLIOHMPOBaHYIS.

Korpa L1 He ncnonb3yeTtcs, XpaHUTe ero B ynakoBke 1 Npu HEOOXOAMMOCTU 3aMeHsaNTe nakeT
C ocywmTenem, 4Tobbl NPeaOTBPaTUTL 3anoTeBaHVe JIMH3 13-3a YPE3MEPHOW BNaXKHOCTU
oKpy>KatoLLen cpefbl. ECamn nnH3bl 3anoTeBatoT, BOASHOM Nap 0OblYHO paccemBaeTcs nocne
BKJIIO4EHMS YCTPONCTBA Ha HEKOTOpPOe BpeMs. PekomeHayeTcsa xpaHuTb L1 B ycnoBusx ¢
OTHOCUTENBHOW BNAXKHOCTBIO He Bbille 40% v Temnepatypon 20+5 °C.

SAMPELLUAETCS pasmeltaTb NpoayKT nog npsiMbiMUA COTHEYHBIMM Jly4amMK, B MeCTax C Mioxom
BEHTUASLMEN NN PSOOM C UCTOYHMKaMWM Tenna, TakuMmn kak oborpesaresib.

SAMPELLAETCS noBTOpPHO BKIOYATL U BbIKtOHaTh U3aenmve. MNocne BbIK/IIOYEHVS MOAOXKONTE He
mMeHee 30 CekyHf, nepeq, NOBTOPHLIM BKIIIOYEHVEM. B MpOTUBHOM Crydae Cpok Cry»cObl npogykTa
MOXXET YMEHbLUNTLCS.

B cTabunbHbix nabopaTtopHbix ycnosusix L1 obecneumBaeT knacc sawmthl P54 B cooTBETCTBUM
co ctaHgapTtoMm IEC 60529. OpHako CTeneHb 3alMTbl HEMOCTOSIHHA N MOXXET CHMXKATbCS Mpw
1CMONBb30BaHMN NPOAYKTA B TEYEHWEe ANUTENbHOrO Neproaa.

Y6enuTech, H4TO Ha MOBEPXHOCTUN U B OTBEPCTUM CTABUIN3ATOPA HET XXUOKOCTU.

. Y6eOmuTecs, 4To CTabumMsaTop HagexHo YCTaHOBSIEH Ha APOHE, KPbILLKA CloTa A1 KapTbl NamsTy

microSD Hafe)HO 3aKpbiTa.

YbeamTech, 4TO NOBEPXHOCTL CTabunmaaropa cyxas, Npexae Yem OTKPbIBaTb KPbILLKY cioTa A1s
kapTbl namsaT microSD.

HE n3BnekanTe 1 He BCTaBnanTe kapTy microSD Bo Bpemsi (DOTOCHEMKI UK 3anmcu BUAEO.




CopnepxxaHne

06 ncnonb3oBaHMU 0aHHOIO PYKOBOOCTBA

O603Ha4eHNs
BHumaHne
CopeprxaHune
MapameTpbl U3genua
BeepeHne
ObLwn Bug,
YcTaHoBKa
MNopaep>xMBaemble OpPOHbI
YcTaHoBKa Ha APOH
OneMeHTbI NMynbTa yrnpasfeHus
YnpasneHue npunoxxeHnem DJI Pilot
OcHoBHblE (DyHKLMN
Bupg 3anucm obnaka To4ex
MpeanpocMoTP MoZenu obnaka ToHek

C6op paHHbIX 0 nose
[logroToBka
YCcTaHOBKa NapaMeTpoB Kamepbl
KapTorpadunyeckoe 3agaHne
3apaHue Ha NPSAMONHENHBIN NoNeT
Pexxum orvbanms penbeda
Py4yHoe ynpaBneHue
OnvcaHve charna gaHHbIX ob1aka To4eK

[ony4erne CryTHUKOBBIX AaHHbIX 6a30BOV CTaHLM

O6paboTKa AaHHbIX B ochumce
Ckaunsanue DJI Terra

MpoLenypbl PEKOHCTRYKLMMN

OnucaHune obniaka Touek nupapa

MeTou, HEeNOBTOPSIIOLLIErOCS CKaHUPOBaHWS

MeTop NOBTOPSIOLLErOCs CKaHMPOBAHWIS

TexHuueckoe obcny>xmBaHue
OKCnopT »ypHana

OBHOBEHME MPOrPaMMHOro obecnedeHnst

Kannbposka Zenmuse L1

XpaHeHue, nepeBo3ka 1 TeXHNYECKoe 0OCYXMBaHWE

TexHuuYeckue xapakTepucTuku
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MapameTpbl n3penus

Beepenne

B Zenmuse™ L1 nHTerpuposaH Moaynb anaapa LIVOX™, BbICOKOTOUHbI Moay b IMU 1 cTaHgapTHas
Kamepa ons kaptorpadupoBaHus (RGB) Ha 3-oceBom cTabunumasaTope. MNpu ncnonssosaHmm L1
¢ coBmecTumbiM gpoHom DJI n DJI TERRA™ 5Ta kamepa CTaHOBUTCH KOMIMIEKCHBIM PELLUEHNEM,
no3sonsaoLwmM nonyyatb 3D-AaHHble B peasbHOM BpeMeHun, apeKkTUBHO 3anevartnesarts geTanm
CIOXHbIX CTPYKTYP W CO3aaBaTh BbICOKOTOYHbIE MOAENN.

O6Lwmin Bnp,
1. Pasbem gnga ctabunmsaropa
2. MoTop ocu noBopoTa
3. [Hatuik nnpapa
4. CrtaHpapTHasa kamepa ans

KapTorpadMpoBaHs

5. [daTtunk BcnomorarensHoro
MO3MLVOHMPOBAHNS

6. CnoT anst kapTbl NamaTi microSD

7. MoTop ocu HakloHa

8. MoTtop ocu kKpeHa

YcTaHoOBKa

Moppoep>xnBaemMble APOHbI
MATRICE™ 300 RTK

YcTaHoBKa Ha OpOH

1. CHUMWTE KPbILLKY C KaMepbl 1 YEX0N C OGBEKTMUBA.




ZENMUSE L1 PykoBoacTso nonb3osarens

2. Ha ppoHe HaXXMuTe KHOMKY, MCNOMb3yeMyto A1 OTCOeAMHEHNS CTabunmsaTopa 1 Kamepsbl.
[MoBEPHUTE KPbILLKY CTabumdaTopa Ha APOHE, YTOObI CHATL ee.

3. CoBmecTute 6esnyto TOUKy Ha cTabunmaaTope C KpacHOW TOYKOWM Ha OPOHe U yCcTaHOoBUTE
cTabunmaarop.

4. ToBepHuUTe durkcaTop cTabunmsaropa B 3ab1OKNPOBAHHOE MONIOXEHWE, YTOObI KpaCHbIE TOYKM
OKa3anCb COBMELLIEHbI.

/A +Tpu ycTaHoBKe y6eauTech, YTO Pa3bemM /151 CTabuUnM3aTopa Ha APOHE PaCMONOXKEH

KOPPEKTHO. VHade L1 HeBO3MOXXHO OydeT yCTaHOBUTL.

* CHumanTe L1 TonbKo Nocne BbIK/IIOYeHMs ApoHa.

* YT06bI CHATb L1, HXKMUTE Ha [POHE KHOMKY A1t OTCOEAMHEHUS CTabnamnsaTopa 1 Kamepsi.

*Y6enntecb, YTO CNOT ANA KapTbl NnaMsaT microSD HageXHO 3aKpbIT KPbIWKOW,
4TOObBI NPEfOTBPaTUTL NonagaHue Nblnn UAK BRarn BO BPEMS MCMNONb30BaHUS UAK
TPaHCNOPTUPOBKM. ECnn Kpbilwka cnoTta kapTel microSD He OyAeT 3akpbiTa, 3TO MOXET
NPUBECTUN K Neperpyskam MoTopa cTabnnmsaTopa BO BPEMS MCMOAb30BaHNS.

* HE npukacarnTech K Kopnycy kamepbl, KOra oHa BKJItoYeHa, YTobbl He 06>keybCs.

* OTcoegnHuTe cTabunmsaTop OT APOHA nepef TPaHCMOPTUPOBKOW UM XpaHeHnem. B
MPOTUBHOM Cy4ae CPOK CJy>KObl aMOPTU3aTOPOB CTabuImM3aTtopa MOXKET COKPATUTLCS U
OHW MOTYT NOBPEONTLCS.




AnemMeHTbl NynbTa ynpaBieHUsi

B npumepe Huxxe nokasaH nyneT ynpasneHus Matrice 300 RTK. OTtperynupyiite yron HaknoHa
cTabunmaatopa, VCMosib3yst IEBOE KOMECKKO, Y OTPEryMpyinTe ero NoBOPOT C MOMOLLbIO NPaBoro
konecuka. [na nonydeHns hoTo 1 BMOEO MCMOMb3YNTE KHOMKM CNycka 3aTsopa 1 BUAEO03anuncu.
Haxmunte kHonky 5D, 4Tobbl M3MeHUTb 3HadYeHne EV. HacTpamBaemas kHonka C1 moxeTt
MCNONb30BaTLCS ON151 LIEHTPOBKM cTabunmaartopa, a C2 — [As Nepek/ItoHeHnst Mexay OCHOBHbBIM 1
BCMOMOraTesibHbIM 3KPaHOM.

1. JleBoe Konecuko
[MoBepHUTE, YTOGLI OTPEryIMPOBaTb HaKJ/IOH
cTtabunmsaropa.

2. KHonka 3anucun
HaxkmuTe, 4TOBbI Ha4aTL/OCTAHOBUTL 3anCb
BMOEO.

3. KHonka cnycka 3aTBopa
Haxxmute 1 yoepxmsainte, 4Tobbl caenatb
hoto. B DJI Pilot MOXXHO yCTaHOBUTL OAMHOUHBIN
NN NHTEPBAUTbHBIN PEXMM CHEMKM KaMepsbl.
OtnenbHble doTorpadmm Takke MOXHO fenaTb
BO BPEMS! BOEO3arMCH.

4. TlpaBoe konecnko
[NoBepHUTE, 4TOOLI OTPEryIMPOBaTL MOBOPOT
crabunmsaropa.

5. KHonka 5D
KoHturypaums no ymonyaHuio npusegeHa —
HKe. KoHpurypaumo MOXHO M3MEHUTb B
npunoxeHun DJI Pilot.

Breso: ymeHbLUeHVe 3HadeHns EV

Bnpago: yBennyeHne 3HayeHns EV

6. HactpanBaemas kHonka C2 "
DYHKUMS NO YMONYAHUIO — NEPEKIOYEHNEe
MeXy OCHOBHbIM 1 JOMOSHUTENBbHBIM 3Kpa- 6
HOM. DYHKUMSI NSt STON KHOMKN MOXKET ObITb
HactpoeHa B DJI Pilot.

7. HactpavBaemas kHonka C1
OYHKLMA MO YMONYAHUIO — MOBTOPHAS LIEHT-
poBka ctabunusatopa. OyHKUMS ANs 3TOM
KHONMKN MOXET BbITb HacTpoeHa B DJI Pilot.




YnpasneHune npunoxexmem DJI Pilot

CeHCOpHbIN MHTepdenc MoOXeT UCNoNb3oBaTbCsa AN HOTOCbEMKU, 3annucu BULEO U
BocrnpousseneHns. s 3anncu gaHHbix obraka Todek B DJI Pilot nonb3oBateny MoryT cosfaBaTb
NMoNEeTHblE 3adaHus.

OcHoBHble hyHKLMN

VHTepdhec CeHCopHOro akpaHa 0TobpakaeT AaHHbIE BbICOKOMO Pa3peLLeHyst B peasibBHOM BPEMEHN U
npefocTaBnAseT NPotheccroHanbHbIe HACTPOKN hoTorpadpoBaHmns.
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MoxkeT noTpebosaTbcst obHoBneHve nHTepdeiica MNO. YctaHoswTe nocnegHtoo sBepcuto M0.

1. TpaHcnaums sugeo HD
[Noka3blBaeT M306PaKEHNE C TEKYLLIEN KaMePbI.

2. Twn kamepsbl
OTobpakaeT TekyLUMiA TUM KaMepbl, BK/IoYas BUA, C KaMmepbl, BUL, obnaka To4eK v pasaeneHHbi
0630p.

3. TMapameTpbl kKamepbl
[Noka3blBaeT NapameTpbl TEKYLLEN Kamepb!.

4. Pexwum dokyca
KocHuTeCh ANs NepexstoUeHns Mexxay pexumMamin okycnpoBkim: MF (py4dHoi), AF-C (HenpepbiBHas
aBTOoKycuposka) 1 AF-S (nokaaposas aBTOPOKYCUPOBKA).

5. BnokmpoBka aBTO3KCMO3NLMN
KocHuTech /151 6/IOKMPOBKIN SKCMO3ULN.

6. HacTtpolikn kamepbl
HaxkmuTe, 4Tobbl BBECTU HACTPOVKM OTO 1 BUaAeo. Haxmute BB, 4TOObI HACTPOWUTL Takue
napameTpbl POTO, Kak pexxmm oTo 1 dopmat nsobpaxeHns. Haxmute [, 4TOObI HACTPOUTL
Takvie NapameTpbl BIAEO, Kak pasMep v thopmar. KocHuTech &%, UTobbl HAaCTPOWTL NapameTpbl
obnaka To4ek. KocHutech F, 4Tobbl HACTPOUTL CyBTUTPbI, CETKY 1 HACTPOMKM CBETOOMO/IOB.
TOYHbI NEpeYeHb HACTPOEK 3aBUCUT OT MOAENM Kamepsbl.

8 © 2021 DJI Bee npasa 3aluylieHb



ZENMUSE L1 PykosopacTtso nosnb3osarens

7. Pexum 3anucu (cnyck 3aTBopa / Bugeo3anuch / 3annck obnaxka Tovek)
KocHUTECH 0N NMEPEKIIOUEHNS MEXAY PeXMMamy (OTO- 1 BUOEOCHEMKN, a TaKKe PEXVMOM
3anvcy obnaka To4ek.

8. KHornka cbemku (cnyck 3aTBopa / B1aeo3annch / 3anick obiaka Toyek)
KocHuTecs, 4Tobbl caenatb hoTo UM HauaTb UM OCTaHOBWTL 3anncCh BALEO WM AaHHbIX obraxa
ToueK. [N CbemKy (hOTO M 3anMcU BAEO TakKe MOXHO VCMOJIb30BaTbL KHOMKY Crycka 3aTBopa 1
KHOMKY 3amnm1cu.

9. BocnpoussegeHue
Haxxmunte ong Bxoda v nepexofa B MeHIO NpocMoTpa hoTorpadumin 1 BOCNPOU3BeeHNs BUOEO
Mocne CbeMKU.

10. HacTpoiiku napameTpoB
HaxxmuTe, 4tobbl ycTaHoBUTb ISO, 3aTBOP, 3HAYEHNS IKCMO3NLIM 1 ApYyre napameTpbl.

11. MNepekntoyaTesib MEXAY BUAOM C Kamepbl / BUAOM obnaka Toyek
KocHuTech, YTOObI MEPEKIOHMTL MNaBHbIN 3KPaH Ha BU C KaMepbl UK Ha B, 0blaka TOYeK.

12. MepekntoyaTens «OavH BUA / aBa Buga»
KocHUTEeCh A1t NEPEKITIIOYEHIS FIaBHOIO 3KpaHa Mexxay pexxumamun «OanH sug» / «[1sa suga».

Bunpg sanncn obnaka Touek

13 14 15

® In—Flight (R[TK) 90 RTK %41,
-

25VS
1234.5 ASL

13. KHonka kanubposku IMU
KocHunTech, 4Tobbl BbiNoAHNUTE KanmbpoBky IMU ans kanmbpoBKM BHYTPEHHEN HaBUIraLIOHHOW
CYCTEMBI IMAAPa M MOBLILLEHNS TOYHOCTU PEKOHCTPYKUMK. KocHuTech «CTOlM», 4ToObl OCTAHOBUTL
kanuéposky IMU. Kannbposky IMU cnegyeT npoBoanTb Kak B Hadase, Tak 1 B KOHLLe noseTa.
Yb6eaunTech, 4To B paguyce 30 METPOB OT HAYa/IbHOWM I KOHEYHOW TOYKM HET MPENATCTBUN.

14. LiBeToBas nanutpa
KocHuTecb, 4TOobObl BbIGpaTh PEXVM PEHAEPUHra, B TOM YMCAe OTPaXaemMoCTb, BbICOTY,
paccTosiHve n RGB.



ZENMUSE L1 PykoBoacTBo nonb3oBaTens

15. KHonka npegnpocmoTpa Mogenu
L[ONOSAHATENBHYKO MHOPMALWIIO MOXHO HalTV B pa3aene «[1peanpocMoTp Modem obiaka TOHeK».

16. KHonka nay3bl
KocHuTech, 4Tobbl NPUOCTAHOBUTL 3anncb oblaka TOYEK; KOCHUTECH elle pas, 4YToObl
BO30OHOBUTb.

MpegnpocmoTp Mogenu obnaka To4ek

KocHuTech, YTobbI NPOCMOTPETL TEKYLLYO MOAe b obnaka To4ek ¢ Apyrnx nepcnexkTmB.

17 18 19

o]

EH 500M

17. VlcnoneayinTe oanH nanel, oJ1s nepeTtackrBaHus Moaenn obnaka Touek, 1 ga — A/ ee noBopoTa
NN YBENUYEHNS/YMEHBLUEHIS.

18. KocHWUTECH @ , 4TOBbI MPOCMOTPETH MOAEL 061aKa TOUEK MO, APOHOM.

19. KocHuTech 3%, 4Tobbl pacnoNoXnTs ModeNb obaka ToYek Mo LEHTPY aKpaHa 1 COpoCUTb 3yM,
4TOObI OHa Bblf1a BUAHA LIESTMKOM.

20. KocHuTech, 4Tobbl OCMOTPETL MOAEb Ob1aKka TOYeK CBEPXY, C CEBEPa, BOCTOKA, tora Uiv 3anaga.
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COGop AaHHbIX O none

[lonb3oBaTenn MoryT co3natb NONETHOE 3adaHune ANs 3annck gaHHbIX obnaka Todek B DJI Pilot n
MMAOPTUPOBaTh AaHHble B DJI Terra onsg co3gaHvs TOYHOM PEKOHCTPYKLMM MOOENN.

lNoprotoBka

1. Y6eputech, 4to L1 npaBuibHO yCTAHOB/EHA HA APOH W YTO APOH W NynbT [1Y cBAsaHbl nocne
BKJTHOHEHMS.

2. lMepengute B BUA ¢ kamepbl B DJI Pilot, BbibepuTe e e o, 3aTem TN cepauca RTK, nocne vero
ybeauTech, 4TO cTaTyc noauumoHnpoBaHns RTK 1 nHaykaTop Kypca nokasbiBatoT FIX. ObpaTtutech
K pasgeny «[lony4eHre CnyTHUKOBbBIX AaHHbIX 6a30BOV CTaHLMW» 018 NOSYHEHUS AONONHUTENBHON
MHdopmaummn 06 06paboTke AaHHbIX B CllyYae MiOXOro kadecTsa nepefaBaeMoro BuaeocurHana
CETN NN NyNbTa yNpaBneHus.

3. [lepen 3anucblo gaHHbIX pekoMeHayeTca nporpeTb L1 B TeveHne 3-5 MUHYT NOCNe BKKOYEHNS.
[oXOnTecCh, MoKa B MPUAOXKEHNM HE NOSBUTCH NMOATBEPXKAEHNE TOrO, YTO None3Has Harpyska INS
IMU Harpenach.

YcTaHoBKa napamMeTpoB Kamepbl

1. Tepengute B BUA C kamepbl B DJI Pilot 1 BbibepuTe  cavera

2. BbibepuTe =, 4TOBbl HACTPOWUTL MapPaMETPbI KAaMEPb! B 3aBVCMOCTI OT OKPYXKAIOLLIEN 0GCTAHOBKY.
Y6enuTech, HTO YCTaHOBUIM MPaBUSIbHYIO SKCMO3ULMIO B COOTBETCTBUN C OCBELLEHVEM.

KapTtorpacudyeckoe 3agaHve

Beenute nonetHoe 3apgaHue B DJI Pilot, BbibepuTte «Co3pate MapLUpyT», a 3aTem ”g, 4TOObI BbIOPATH
KapTorpaduyeckoe 3afaHue.

1. HaxxmuTe 1 nepeTalmTe KapTy, YToBbl HACTPOUTL 0B1aCTb, KOTopast GYAeT CKaHMPOBATLCS.

E - Mapping1
allol @ pping
Zenmuse L1 LiDAR Mapping >
< f_ 224.8m _i Point Cloud Density 283 points/m
! ! GSD 8.19cm/pixel
224.8m 245.8m R
i i Calibration Flight @ (@
| |
IS 745.8m e Altitude Mode

Flight Route Altitude(ft)

Distance Estimated Time Waypoints Photos Areas
6277 fs 26m49s 42 697 55549.0 m'

| 300

4921

2. OTpefakTupyinTe napameTpbl 3afaHns Mo CO3[4aHUI0 KapTbl C MOMOLLYIO fvaapa uam
hOTOrPaMMETPUYECKON 3a0a4N.

A. Kaptorpaduieckoe 3agaHve nudapa:
a. Bbibepute «Zenmuse L1», a 3atem «Co3naHne KapTbl C MOMOLLBIO vaapas.

D
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ZENMUSE L1 PykoBoacTso nonb3osarens

b. YcTtaHoBUTE pacluMpeHHble HAaCTPOMKKW, HACTPOMKN MOMIE3HON HArpy3kn 1 gpyrue
napameTpbl. PEKoMeHOyeTCst yCTaHOBUTb CTeneHb HanoXXeHus cooky (nnaap) Ha 50%
W BbILLE, PEXNM CKaHMPOBaHUA Ha «MOBTOpStoLLeecs», BblcoTy A0 50-100 M, CKOpOCTb
noneta Ha 8-12 M/c, a Takke BKIOYATL kannbposky IMU.

B. ®oTorpammeTpuyeckoe agaHue:

a. Bblbepute «Zenmuse L1», a 3aTem «PoTorpaMmmeTpuis».

b. YcraHoBuTE paclUMpeHHble HACTPOVKI, HACTPOMKN MONE3HOM Harpy3kn U pyrvie napameTpbl.
PexkomeHIyeTcst OTKIIOUUTL «YCTPaHEHME UCKaXKEHUI» N YCTAHOBUTL HACTPOVKM «HanoxeHve
crnepean (BUOMMOE)» 1 «HanoxeHne cooky (BUOVIMOE)» B 3HAYEHMSI MO YMOTHaHMIO.

3. Buibepute @, 4To6bI COXpaHUTL noneTHoe 3adaHve, n @, 4Tobbl 3arpysnTb NOMETHOE 3anaHue 1
HadaTb ero BbIMOJIHEHVIE.

4. BbIKIHOYMTE APOH MOCE OKOHYaHWS 3a0aHns 1 13Bneknte kapTy microSD u3 L1. MNoagkntounTe ee
K KOMMbIOTEPY, Bbl HANAETE AaHHble obnaka Toyek, hoTorpadumn 1 apyre dannsl 8 nanke DCIM.

3apaHve Ha NPSIMOSINHENHbIN NoneT

1. BoWguTe Ha 3kpaH noneTtHoro 3agaHus B DJI Pilot, Bbibepute «Co3nate MapLUpyT», a 3aTeMm f S,
4TOObI BbIGPATL 3aAaHVe Ha JIMHEHBIN NOJIET.

2. HaxmuTe 1 nepeTamTe KapTy, YTOBbI HACTPOUTL 061aCTb, KoTopas ByAeT CKaHMPOBAaTLCA.

‘ [ 6 ﬁ Linear Flight Mission1
Zenmuse L1 LiDAR Mapping

Single Route r_)

Point Cloud Density 283 points/m

° GSD m/pixel

- 230.8m Flight Band

O+ = <) :
pr | ISty i - Equal Left/Right Extensions r_)

Left Extension Length (ft)

Distance = Estimated Time Waypoints Photos
6277 fs 12m49s 32 197

3. OTpepakTvpyiTe napameTpbl 3a4aHns Mo Co30aHno KapTbl C MOMOLLYIO nnpapa nnn dgotorpa-
MMETPUYECKON 3aa4N.
A. KapTtorpadunieckoe 3agaHvie nmgapa:

a. Bbibepute «Zenmuse L1», a 3atem «Co3znaHne KapTbl C MOMOLLBIO vaapas.

b. YcTaHoBUTE pacluMpeHHble HACTPOWKM, HACTPOMKN NMOME3HON Harpy3ki Mosockl noseTa,
MapLUpyT nosieTa 1 apyrue napameTpbl. PEKOMEHOyeTCs yCTaHOBUTL 3HAYEHWE BbICOTbI
Ha 50-100 M, CkOpOCTb nosieTa Ha 8-12 M/C 1 HACTPOUTb BESNUMHY YASIMHEHUS, YTOObI
MOKPbITb 0611aCTb CKAHMPOBAHWISA.

B. ®oTorpammeTpuryeckoe 3agaHue:

a. Bblbepute «Zenmuse L1», a 3aTem | «DoTOrpammeTpus».

b. YcraHoBuTe paclUMpeHHble HACTPOVKI, HACTPOWKN MONE3HOW HArpy3kn U Apyrvie napameTpbl.
PexkomeHIyeTcst OTKIIOUUTL «YCTPaHEHME UCKaXKEHNI» N YCTAHOBUTL HACTPOVKM «HanoxeHve
cnepean (BUAVMOE)» 1 «HanoxeHne COoKy (BUAMMOE)» B 3HAYEHNS MO YMOHaHMIO.

4. Boibepute @, 4TOBbI COXpaHUTL moneTHoe 3adarve, u @, 4Tobbl 3arpysnTb NONETHOE 3adaHue 1
HayaTb ero BbINOSIHEHVE.




ZENMUSE L1 PykosopacTtso nosnb3osarens

5. BbIktounTe APOH NOCE OKOHYaHWs 3adaHns 1 nssnekmte kapTy microSD mna L1. MNogkntounTe ee

K KOMMbIOTEPY, Bbl HAMAETE AaHHble 0bnaka Touek, hoTorpadum 1 gpyrne daiasl B nanke DCIM.

Pe>xxum ornbaHnsa penbeda

YT06b! BbINOMHWTL TOYHbIN MOMET B PeXXMMe orvbaHnsa penbeda, BKoumTe Pexkm orvbaqmns penseda
B 3afaHun1 kapTorpadum 1 umnoptrpyinte dann DSM, Bkitoyas MHopMaLmio O BbICOTE.

MoproToBka hannos

®arinbl DSM 061acTvt USMEPEHNS MOXXHO NOJTYYUTb ABYMSt CNOCOBamu:

A. Cobepute 2D-paHHble 061acT KapTUPOBaHUS U BbIMONHUTE 2D-PEeKOHCTPYKUMIO C MOMOLLIbIO

DJI Terra, BbibpaB ®pykToBOE AepeBo. byaet cosnaH tann .tif, koTopbln MOXHO OyneT
MMMOPTUPOBAaTL Ha KapTy MicroSD nynbTa ynpasneHus.

B. 3arpysuTe gaHHble kapTbl penbeda MECTHOCTM U3 reobpaysepa 1 UMNOPTURYINTE UX Ha KapTy

microSD nynbTa ynpasieHns.

Q Y6eputech, 4to hann DSM aBnsieTca dainom reorpamyeckon CUCTeMbl KOOPAMHAT, a He
harnom crUcTeMbl KOopAMHAT NPOoeKLMX. B MpOTMBHOM Crydae MMNOPTMPOBaHHbIN haiin
MOXET ObITb HE pacno3HaH. PeKOMeEHAYETCs, YTOObI Pa3peLleHie UMMOPTUPOBaHHOMO daiina
6blno He 6onee 10 METPOB.

VimnopT dhannos

2.

3.

4 - Zenmuse L1 LiDAR Mappin
al 0| @ pping >
Point Cloud Density 94 points/ni
Ortho GSD 4.31cm/pixel

IMU Calibration @

— Gy
ﬂ i Terrain Follow

ST zzasm=
Enable RTK positioning &
errain Follow

Select DSM File

100 120 140 160 180 200
—— —

Terrain Follow Height(m)

@ [ 100
500

Distance Estimated Time Waypoints Photos  Mappi

6277 m 41m49s 102 697 55549.0 m 25

BkJtounTb pexxM orvbaHvs pesbeda B 3a0aHV KapTUPOBaHWS.

Haxxmute «BbibpaTth dann DSM». KocHuTech +, BbibepuTe U MMNOpPTUPYNTEe hann ¢ KapThbl
microSD nynbTa ynpaBneHus 1 JOXAUTECH €ro 3aBepLUEHNS.

VIMnopTrpoBaHHble hansibl ByayT 0TOOpakeHbl B CNCKE.

lMnaHupoBaHue maplupyTa noneta

1.

Bkntounte pexum orvbaHns penbeda B 3afaHnm kKapTupoBaHus 1 BbibepuTe ann Ha sKpaHe
«BbibpaTb dan DSM».

OTpenakTnpyiiTe NapameTpbl B 3a0aH KapTUPOBaHNA:

A. YcTaHoBuWTe BbICOTY OrmbaHns penbeda.
B. YcTaHOBUTE CKOPOCTb B3/1ETA, CKOPOCTL Ha MapLUpyTe 1 AEACTBUE NO 3aBEPLLUEHUN.
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ZENMUSE L1 PykoBoacTso nonb3osarens

C. B paclmpeHHbIx HacTpokax yCTaHOBUTE HaUIoXeHMe COOKY (naap), KYPCOBOWM Yron 1 PeXnM
doTo.

D. B pasgene «HacTpoVikn NoNe3Hom Harpyski» YCTaHOBUTE PEXNM OTPaKEHHOWN BOJIHbI, YaCTOTY
OMCKPETU3aUMN, PEXMM CKaHMPOBaHNS 1 okpalmsaHne RGB.

BbibepuTe B, 4TO6LI cCoxpaHnTb 3adaHne, 1 @, 4Tobbl 3arpyauTh 1 HavaTb BbINOJHEHWE
NMONETHOrO 3a4aHus.

BbiktoumTe OPOH NOCNe OKOHYaHWs 3adanvsa U n3snekute kapTy microSD 13 L1. Mogknoums
kapTy microSD K KOMMbOTePy, Bbl HAAETE AaHHble obnaka Touvek, hoTorpadum 1 apyrue dansb
B nanke DCIM.

PyyHoe ynpaBneHve

1.

[MogHUMWTE APOH Ha MOAXOASLLYIO BbICOTY. PekomeHayeTcs BbiBecTv L1 Ha paccTtosHne 5-100 m
OT 06beKTa U BbINOMHUTL KaMbpoBky IMU. KOCHUTECH cavera 11 (¥ MOCNIE Yero credynte
VHCTPYKLMSIM, YTOObI 3aBEPLUNTL KambpoBky. s obecneveHns 6e30nacHOCTM NosieTa BKIIIOUNTE
PEXMM OBHapYXXeHWst NPenATCTBUN 1 ybeauTeCh, YTO 061acTb, OKpaLLeHHast Ha KapTe B KPacHbIl
LiBeT, cB0OOAHA OT NPENATCTBUN.

MNonoBeauTe OPOH K LS, KOTOPYIO Bbl XOTUTE 3anmcaTh, 1 C NMOMOLLIbIO BUAA C KaMepb! HacTpowTe

NOOXOMALLYA YroN cTabumsaTopa Ans 3anvcy AaHHbIx obiaka Todek. KocHUTech  woar |, YToBbl
BOVTW B BM[, 061aKa Todek. KocHuTech @, YTOBbl HaYaTb 3ammnch obiaka TOYeK.

SBS

CAMERA




ZENMUSE L1 PykosopacTtso nosnb3osarens

3. BbinonHuMTe monetHoe 3afaHne No 3anucu AaHHbix obnaka Todek. KocHuTechb [, 4TOobbl
npocMaTprBaTh 3anvcbiBaeMyto MOAENb 0bniaka TOYEK B peasibHOM BPEMEHM BO BpeMs noseTa.

BepHuTech K By obnaka Touek 1 KocHnTech @, UToObl 3aBepLLUMTD 3armch.
[Mocne 3an1cy AaHHbIX 0baka TOHEK PEKOMEHIYETCS MPOBECTU eLLe OaHY Kanmbposky IMU.

BbikntounTe OpoH Nocne OKOHYaHUS 3afaHns 1 1dsnekute kapTy microSD 13 L1. Mogkniounte ee
K KOMMbOTEPY, Bbl HAMAETE AaHHble obnaka To4ek, hoTorpadun 1 gpyrne daisl B nanke DCIM.

OnucaHne danna gaHHbIX obnaka To4ek

A. 3anucaHHble faHHble obnaka To4Yek XpaHaTCa Ha kapTe microSD. Katanor coxpaHeHus Ha
kapTte microSD: DCIM/DJI_FTTTMMAOOY4YMM_NO. _XXX (XXX BOCTYynHO A9 U3MEHEeHUs
nonb3oBaTeNeEM).

B. Kpowme doTorpadmii, CHATLIX BO Bpems NoseTa, nanka CoAep X uT eLle 1 daliibl C pacLlUMpeHnsMm
CLC, CLI, CMI, IMU, LDR, RTB, RTK, RTL n RTS.

AN [na nepenmeHoBaHVsa hainoB Hesb3s MCNOb30BaTL KUTANCKNE CUMBOSIbI.

[Mony4eHne CnyTHMKOBBIX AAHHbIX 6a30BOWN CTaHLMK

B cnyvae, ecnu curHan Bugeonepenadv MOOUABHOM CETU MW NyabTa ynpaBieHus cnabbin,
ncnonbaynte aaHHble RTCM MobunbHoi ctaHumm D-RTK 2 nnu 6asosort ctaHummn RTK gpyroro
M3roToBUTENS, YTOObI MOMOYb L1 B NOCT-06paboTke AaHHbIX. BeinonH1Te cneaytolive 4encTBms:

1. TlpoBepbTe MeCTHOE BpemMst paboTbl B kKatasiore ¢ hanamm daHHbIX obiaka Tovek, COXpaHeHHOM
Ha kapTe microSD.

2. Hangute cannsl RTCM ¢ paclumperviem .DAT C TOW Xe OTMETKON BPEMEHW, Kak Ny COXPaHEHHbIX
hainnos MobunbHon ctaHumm D-RTK 2 nnn 6asoBoit ctaHumm RTK gpyroro npovisBoantens, u
CNepynTe HKENPUBEAEHHbBIM UHCTPYKLMSM:

A. Ecnv Bbl ncnosb3oBanm MobunbHyto ctaHumio D-RTK 2, ckonupyiite dannbl .DAT ¢ Ton »xe
OTMETKOW BPEMEHN 13 Narnku rtcmraw B nanky katanora ¢ dannamv AaHHbIx obnaka ToHek.
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ZENMUSE L1 PykoBoacTso nonb3osarens

B. Ecnm Bbl ncnonb3oBanm 6a3osyto ctaHumio RTK gpyroro npovdsoguTens, NoaaepKmMBatoTcs

dansnel .oem/.ubx/.obs/.rtcm. MNepenmeHyite ansbl, Takne xe, Kak dannel .RTB B katanore
¢ hainamu ganHbix obnaka Todek, cnefys hopmaTy UMeH B Tabmue HKe, 1 CKOMMpynTe
nepevMeHoBaHHble ansbl B nanky katanora ¢ dannamm gaHHbix obnaka todek. DJI Terra
1NCNONb3YeT haisibl B COOTBETCTBUM C MPUOPUTETOM B ClIefytoLLeM NOpsiaKe: .oem > .ubx >
.0bs > .rtcm.

Twn npoTokona EEEEL Tun coobLeHns dopmat umeHn
npoTokona
OEM OEM4, OEM6 RANGE DJL_ITTTMMOOHYMM_XXX.0oem
UBX -- RAWX DJI_ITTTMMAOAHYMM_XXX.ubx
RINEX v2.1x, v3.0x - DJI_TTTTMMOOYYMM_XXX.obs
V3.0 ]8(132 1004, 1012,
RTCM DJI_TTTTMMOOHYMM_XXX.rtcm
v3.20 MSM4, MSM5,
' MSM6, MSM7

* ObpatnTe BHUMaHWe, YTto hainbl RTCM, coxpaHeHHble B MObubHon cTaHummn D-RTK 2,
nmetoT chopmart Bpemenn UTC.

* Mpu ncnonb3oBaHUmM MobunbHOM cTaHuum D-RTK 2 nonb3oBaTenn Takxe MoryTt
HEeMoOCPEeACTBEHHO CKOMMPOBaTh BCe (haisibl AaHHbIX 6a30BOM CTaHUMN 3a 3TOT AeHb, 1 DJI
Terra aBTOMaTNYECKN OOBEOVHAT X,

* MNpu HacTpoike 6a30BOV CTaHLMM APYroro Npov3BoAUTENS BbINOSHWUTE Credytolive waru
0151 HACTPOWKIN UCXOOHbIX KOOPAMHAT ans 6a3oson ctaHumm RTK (B kadecTBe npumepa
ncnonbayetca opmat Renix):

1. HanpasbTe 6a30Byto cTaHumio RTK B TOYKY C M3BECTHbIMW KOOPAMHATAMM U 3anuiimnTe
koopauHatel XYZ B hopmate ECEF (npn HeobxoaMMOCTU UCMofb3yinTe cTopoHHee MO
0719 KoHBepTaummn chopmara).

2. C nomMoLLpto TEKCTOBOrO pefakTopa «bnokHoT» oTkpoiTe chann Renix ¢ dannom O. n
M3MEHNTE KoopamHaThl MpnbamnanTensHo nosunummn XYZ (APPROX POSITION XYZ) daiina
O. Ha KOOpAWHaTbI, 3anmncaHHble B ware 1.

* MpouTnTe PyKOBOACTBO Nonb3oBaTens MobunbHon ctaHuum D-RTK 2 ons nonydenus
[ONONHUTENBHOM MHCDOPMaLN.

>e npasa 3alluLLieHb!



OG6paboTka gaHHbIX B ochuce

[Monb3oBaTenn MoryT MMMNOPTUPOBATL 3anMcaHHble faHHble obnaka Tovek B DJI Terra anst cospannst
TOYHOW PEKOHCTPYKLUMN MOAenn. Ons nony4eHns OONOSHUTENbHON MHOPMaLMN CM. PYKOBOACTBO
nonb3oBatens DJI Terra.

CkaumBaHue DJI Terra

Lns 06paboTkn AaHHbIX Heobxoanmo ncnonb3oBatb DJI Terra. MpouTiTe pyKOBOACTBO MOJb30BaTESS
DJl Terra, 4tobbl y3HaTb NoapobHee, kak HacTpouTb DJI Terra 1 MCNoab30BaTh PEKOHCTPYKUMIO.

[NoceTuTe cTpanuvuy https://www.dji.com/diji-terra/downloads, 4Tobbl 3arpy3unTs 1 ycTaHoBUTL DJI Terra.

MpoLenypbl PEKOHCTPYKLN

BeinonHuTe cnegytowme encTsams, YTobbl CO3AATH PEKOHCTPYKUMIO AaHHbIX obnaka Todek B DJI Terra.

@

LIAR Pk
=

1. Banyctute DJI Terra, Bbibepute «HoBOe 3apaHve», Co3hanTe 1 CoxpaHUTe 3adaHne no obpaboTke
obnaka To4ek.

2. Bbibepute [l Ha CTpaHWLe 06paboTkv 3aAaHus U MMMOPTVPYIATE nanky ¢ KapTbl microSD. Marnka
OyOeT HasBaHa B COOTBETCTBUW C BPEMEHEM 3anncy AaHHbIX obnaka Todek. B nanke HaxomsaTtcs
annbl ¢ pacwmpernsmmi CLC, CLI, CMI, IMU, LDR, RTB, RTK, RTL n RTS.

YCTaHOBUTE HACTPOWKI NAOTHOCT 061aKa TOYEK 1N CUCTEMbI KOOPAMHAT.
HaxmuTe, 4ToObl HaYaTb PEKOHCTPYKLMIO, U AOXAMUTECH €€ 3aBEpLLIEHMS.

Ha cTpaHuue peKOHCTPYKLMK Bbl CMOXETE OTKPbITb Manky TEeKyLero 3agaHuns ¢ NOMOLLb0
coueTaHns knasu «Ctrl + Alt + F», 4ToBbl HANTIK hain 1 yBUAETb PE3YNBTAT PEKOHCTRYKLMN.

6. TMpoutnte pykoBoACTBO nonb3osatens DJI Terra 4ng noayveHUs 4ONONHUTENBHOM MHGopMaLmn
06 06paboTke AaHHbIX, HaNPUMEP 06 ONTUMMU3ALMN TOHYHOCTIN AaHHbIX 0B1aKa TOYeK.
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OnucaHue obnaka Touyek nupapa

L1 nomaep>vBaeT [Ba MeToAa CKaHNpoBaHUa 0bs1aka Touek. Bbl MoXeTe BbiGpaTb Mexy MeTodamm
HEMOBTOPSAIOLLErOCS 1 MOBTOPSAOLLIErOCH CKaHUPOBAHNS.

A. MeTof HEMOBTOPSIOLLErOCSH CKAHUPOBAHUS — YHUKanbHaa TexHonorua nupapa L1. OH
obecneyrBaeT NOYTW KPYroBow yron o63opa ¢ NAOTHOCTBIO CKaHMPOBaHWS, KOTOpas Bbllle B
LIeHTPE, YeM Mo KpasiM, 4To obecrnedmBaeT nocTpoeHne 6oee NOHOM Mofenn obaka ToYeK.

B. MeTon noBTOPSIOLLErocs CKaHUpoBaHMs obecrnedmBaeT NoCKui yron 063opa, NOXOXWn Ha
TPaAVLMOHHbIE MEXaHNYECKNe MeTOAbl CKaHnpoBaHus. [NonyyaemMble Npu 9TOM pesynbTaTtbl
ABNSIOTCS 60Nee POBHBIMU U TOYHBIMU MO CPABHEHWUIO C TPAAULMOHHBIMY MEXaHUYECKMU
METOAAMU CKaHNPOBaHMSI.

MeTog HEMOBTOPSIOLLIErOCSH CKaHPOBaHMWS

TunnyHble WabnoHbl ob6naka To4ek

[ns MeToda HENMoBTOPSIOLLLErOCS CKaHUPOBaHWS BEPTUKabHbIN yron o63opa L1 coctasngaer 77,2°,
a ropuaoHTanbHblin — 70,4°. Ha pUCyHKe Hke M300padkeHbl TUNYHble WabnoHbl obnaka Todek L1
yepes 0,1, 0,2, 0,5 n 1 cexkyHay.

A. BHyTpu paguyca 10° oT LeHTpa yrna ob3opa nAoTHOCTb obaka ToYeK NPEeBOCXOANT MAOTHOCTb,
peannayemyto TPaaULMOHHBIMK 32-CTPOYHbIMK Nnaapamm B npedenax 0,1 c.

B. BHyTpu pagmyca 10° oT ueHTpa yrna o63opa naoTHOCTb 0b1aka ToHeK MPeBOCXOAUT NAOTHOCTb,
peanvsyemyto TpaguuMoHHbIMK B4-CTPOYHBIMKM Nnpapamu B npepenax 0,2 c. MNoTHOCTb
obnaka To4ek B OCTanbHOW obnacTu yrna o63opa NpeBoCXoAuT NIOTHOCTb, Peanndyemyto
TPaAMLUMOHHBIMN 32-CTPOYHBIMU NAAPaMN B MPeAenax TOro e BPEMEHN.

C. To NpoLuecTsuM BPeMEHM MIOTHOCTb 1 MOKPbITUE 0baka TOYEK BHYTPM yria 0630pa 3HaYUTENbHO
BO3pacTaeT, 4To obecneynBaeT 6onee feTanbHyo NHMOPMaLMIO 06 OKPECTHOCTSIX.

Senut/ rpaaycel
Seru/ rpanysl
Berur/ rpaaycel
3enuT/ rpagychl

EY E -
0 1 0 10 2 w @ w0 w0 2 0 0 1 2 . 4 o @ 2 w0 0 1 2 w 4 @ . 20 0 0 1 2 @ «

0
AsumyT/ rpapycsi ‘AaumyT/ rpagycsl AsumyT/ rpapychi A3uMyT/ rpagychi
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ZENMUSE L1 PykosopacTtso nosnb3osarens

MokpbITye yrna o63opa
Ha pucyHke HMXe nokasaHo MokpbiTue yrna o63opa L1 B cpaBHeHUM C Opyrumu nvpgapamu,
MNCMNONB3YIOLLVIMM TPAOVLMOHHbIE MEXaHNYECKME METOLB! CKaHNPOBaHWS.

100 T T T T

A. Korpga Bpems vHTerpauumn coctasnser et
meHee 0,3 ¢, nokpbiTne 70% yrna °r 7
o63opa L1 HemMHOro nyyue, 4em y q
64-CTPOYHbIX MAAPOB. 1

B. OpHako Mo Mepe YBeNMYeHUst BPEMEHM ol i’ Sathes
MHTEerpauumn nokpbiTve yrna o63opa
L1 3HaumTenbHO BO3pacTaeT. CnycTta
0,8 ¢ no4tn BCce 06/71aCTU OCBELLIEHDI
a3ePHbIM Jy4OM, MOCKOSIbKY MOKPbITVE

yrna 3penus npubnmkaetcs K 100%. al

MokpsiTue yrna 0630pa (%)

E o

L
04 05 06 07 08 09 1

Bpems urTerpaumm (c)

MeTop, NMOBTOPAKOLLErOCA CKaHnpoBaHUsA

Mpy NpUMeHeHUN MeToda NOBTOPSOLWErOCs CKaHMPOBaHMa L1 ckaHMpoBaHMe NoBTOpseTcs
npubnanTenbHo Kaxkaple 0,1 ¢, ropusoHTasbHbIN yron 063opa coctasnaeT 70,4°, BepTUKasIbHbIA —
4,5°, a BepTVKaNbHOE YrIoBOE paspeLleHne HEMHOrO Bbille, YeM Y TPaAMUMOHHBIX 32-CTPOYHbIX

inoapos.

110

H
)
3

B3eHnT/ rpapycbl
8

-40 -30 -20 -10 0 10 20 30 40
A3zumyT/ rpagycbl

/N« Crenasi soHa B HenocpeacTBeHHOM 6M30CTV: npap L1 He MOXeT TOYHO onpeaensTs OObeKTbl,
HaxoZsLLMecs Ha paccTosHm 6vpke 1 meTpa. JaHHble obiaka ToHeK MOryT ObITb B Pa3N4HON
CTEMEHV NCKaXKEHbI, ECM LIENIEBON OOBEKT HAXOOUTCS Ha PAacCTOsHAM OT 1 10 3 MeTPOoB.

* TouHoCTb AmanasdoHa ivgapa L1 coctaBnseT 2 cM; oHa NpoTecTUpoBaHa Npv Temneparype
oKkpy>xatoulen cpeapl 25 °C, oTpaxarulern cnocobHOCTU LeneBoro obbekta 80% u
OVCTaHUMM Mexay HUM 1 L1 B 20 MeTpoB. DakTUHECKOE OKPYXXEHWE MOXXET OTIMHaThCH OT
TECTOBOr0. YKa3aHHble AaHHbIE NPUBOAATCSA TOMBbKO B CMPaBOYHbIX LIENSX.
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TexHnyeckoe OﬁCﬂy)KI/I BaHue

OKcnopT XypHana

[MepengnTte K NpeanpocmoTpy ¢ kamepbl B DJI Pilot, Bbibepute e e e, a 3aTemM «OKCNOPTMPOBATL
>KypHan Zenmuse L1», 4ToBbl 3KCMOPTUPOBATb XXypHaUT KaMepbl Ha kapTy microSD L1.

O6HoBNEHVE NPOrpaMMHOro obecneveHns

C nomousto DJI Pilot

1.

Y6epuntech, 4to L1 HagexxHO 3akpernsieHa Ha APOHe, YTO MeXAy APOHOM W MySIbTOM ynpaBieHns
1 apyrvmmn yctporncteamm DJI, ncnonb3yembiMi ¢ [POHOM, UMEETCS HAAEXKHOE COeMHEHME 1 YTO
BCE YCTPOMCTBA BKIOYEHDI.

Mepengnte B HMS B DJI Pilot, Bbibepute «ObHOBNEHNE TTO», 3aTem Zenmuse L1 1 cnepyiite
VHCTPYKLMSM Ha aKpaHe, YTobbl 06HOoBUTL 0. Bbibepute «O6HOBUTL BCe», YTOObI 06HOBUTL MO
Ha BCex AOCTYMHbIX YCTPOMNCTBAX OAHOBPEMEHHO.

OBHOBEHME C MOMOLLILIO KapTbl NaMaTy microSD

1.

S e ]

Y6epmntech, 4to L1 Hage)KHO 3akpenneH Ha OpoHe U YTO OPOH BbIKIOYeH. YbeamTech, YTo Ha
kapTe microSD [oCTaTo4HO CBOBOAHOrO MecTa U 4TO akkymynsTopsl Intelligent Flight Battery
NMOJIHOCTbBIO 3aPSXKEHbI.

[NoceTuTe cTpanuuy Zenmuse L1 Ha odumupansHom cante DJI v nepenanTe K 3arpy3kam.
3arpysuTe nocnegHoro Bepcuto daiina Mo.

CkonupyiTe ckadanHbI hann obHoBneHWs MO B KOPHEBOW KaTanor kapTbl MicroSD.
BcTasbTe kapTy namati microSD B npefHa3HayeHHbIN 41 Hee cnoT Ha L1,

Bkntoumnte gpoH. CTabunmnsartop 1 kamepa BbIMOSHAT aBTOMATUHECKYHO MPOBEPKY 11 aBTOMATUHECKN
HauHyT obHoBNeHne. CTabunmsaTop 1M3OacT 3BYKOBOW CUrHas, ykasblBasi Ha cTaTyC OB6HOB/IEHMS
MPOLLIMBKM.

[MNocne 3aBepLueHnst obHoBReHus MO nepesanycTuTe YCTPONCTBO.

CurHan obHoBneHus ctaTtyca

CurHan OnucaHne
1 KOPOTKMIA 3BYKOBOW CUIrHa O6Hapy»eHo obHosneHe MO. MNoaroToBka K 06HOBNEHWIO
4 KOPOTKVIX 3BYKOBbIX CUrHaa O6HOBEHME NPOLUMBKY. He ocTaHasnmMBaiTe 06HOBNEHE

1 AAVHHBIA CUrHan, 3a KOTOpPbIM
CNepytoT 2 KOPOTKMX CurHana

[MPOAOMHKUTENBHBIV OIMHHBIA CUrHA

O6HosneHwue MO NPOoLLIO ycrneLHo

He ypanock 06HoBUTb MO. [MoBTOPWTE NMOMBITKY Y CBSXKUTECH C
otgenom nopaepku DJI, ecnv npobnema He ycTpaHeHa

A * Y6eauTech, 4TO Ha kKapTe mMicroSD nMeeTcs Tonbko oauH hann obHosneHus MO.
* He BblkntoYanTe OPOH U He OTCOedMHSANTe CTabunmdaTop 1 Kamepy BO BPemsi OBHOBEHS
npowmekK. Nocne o6HOBNEHNS pekoOMeHIyeTCs yaanuTb dann obHoBneHws MO Ha kapTe
microSD.
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Kannbposka Zenmuse L1

KpynHble OWMBKN KaMBPOBKM MOTYT MPUBECTU K TakM NpobsieMaM, Kak HanoXeHne 061aKoB To4eK
Opyr Ha gpyra uim HeTouHas nepefada LBeToB. Beibepute ons kanmbposku Zenmuse L1. MO L1
00SHKHO 6bITb Bepcumn 03.00.01.00 nnn 6onee no3gHen.

MoBTopHas KanMGPOoBKa BHYTPEHHUX 1 BHELHMX napameTpos L1

1.

C60p paHHbIX gnst KanmbpoBKuy

Yb6enuTech, 4TO B 061acT UaMepeHns nveetcs dbaca 3aaHms. C MOMOLLBO KapTorpadum co3panTe
MapLLPYT NPOAOC/HKUTENBHOCTBIO OKOMO 5 MUHYT, BKOUMTE Kaubposky IMU, onTiMmnsaumo BbICOTbI,
okpawvBaHve RGB, oauH OTpaXeHHbIN UMMNYybC U NOBTOPSIOLLEECS CKaHUPOBAHWE, a Takxke
YCTaHOBUTE HaUTIOXKeHWe COoky B 3HadeHne 50%. Nocne 3Toro BbINOMHUTE MOMeT Ana cbopa AaHHbIX.

Mcnonb3osaHue DJI Terra anst akcnopta chaiina kannméposku

C nomoubto DJI Terra (Bepcum 3.1.0 nnm 6onee NnosaHen) cospante 3agady no obpaboTke obnaka
TOYEK naapa, MMNOPTUPYATE faHHbIe KanMOpoBKK, COBpaHHble B Lare 1, 1 BoibepuTe B ka4ecTse
cueHapus «Kanmbposka Zenmuse L1». HaxxmuTe «OkcnopTnpoBaTh hann KanmbpoBku» nocne
3aBepLUeHVst 3aaaqun. CreHepupoBanHbIi hain KaMbpPOBKM UMEET paclUMpenme .tar N HaXoaUTCs
B nanke npoekTa lidars/terra_L1_cali.

PekomeHayeTcs y6eanTbCcs B OTCYTCTBUM B 0BNake TOYek NpobieM, TakMx Kak HanoxeHue
061aKoB TOYeK WM HeToYHasa useTonepedada. Ecnv npobnembl OTCYTCTBYIOT, NepexoanTe K
wary 3, B IpOTMBHOM C/lydae nostopute warn 1 u 2.

Kanu6poska L1

CkonupyinTte ann kannbpoBKM B KOPHEBOW KaTanor kapTbl microSD, BcTaBbTe KapTy B L1,
Tpebytowmin kanmbposku, yctaHoBuTe L1 Ha M300 RTK 1 BKtoUMTE OPOH, MOC/e Yero noaoxamTe
OKOJ0 5 MUHYT, YTOObI 3aBEPLUNTL KaIMOPOBKY.

MpoBepka pesynbTaToB

[Nocne 3aBepLueHns KanMbpPOBKK BbiHbTE KapTy microSD 13 L1. Mogkiounte ee K KOMMbIoTepyY U
NMPOBEPbLTE TEKCTOBLIN halin >KypHana ¢ paclumpeHvem .txt. Ecnm B Hem HanmcaHo 06 yCneLHoMm
3aBepLUEeHV BCEX MPOLIECCOB, KaMBpOoBKa MpoLLIia yereLHo. [Nonb3oBaTen Takke MoryT 3anvcaTb
naHHble obiaka Touek, YToObI MPOBEPUTL, OBHOBUSICS S NMapamMeTp BpemeHn daiina .CLI.

BoccTaHoBneHve BHYTPEHHUX 1 BHELLHMX NapameTpos L1 go 3HA4YEHWN No yMOJTHaHUIO.

Ecnu pesynbTathl Kanmbpoekn Zenmuse L1 okaxyTca HeyqoBleTBOPUTENbHBIMM, TakKe UMEesTCst
BO3MOXHOCTb BOCCTAHOBUTL BHYTPEHHWE 1 BHELLHME napameTpbl L1 00 3HAYeHW MO YMOTYaHWo,
crenys NPYBEAEHHBIM HKE MHCTRYKUMSM.

1.

CoapaliTe HOBbIN TEKCTOBLIN hail C paclumpeHvem .txt 1 Ha3oBUTe ero kak reset_cali_user.
OTkpoWiTe daisl 1 3anunTe B HEro CepuinHblii Homep L1, HaCTPOMKM KOTOPOro A0SKHbI ObiTb
cobpoweHsbl, B dpopmate «SN number: XXXXXXXXXXXXXX» (CepUHbBIN HOMEP MOXHO HanTu B
harine .CLI nnm nocMoTpeTb B MHOPMaLIMM O BEPCUM YCTPOMCTBA B MPUNOXKEHNN).

2. Ckonvpynte TekCToBbIN harn .txt B KOpHEBOW kaTanor kapTbl microSD, BcTasbTe kapTy B L1,

Tpedyowmn kanmbposky, ycTaHoBuTe L1 Ha M300 RTK 1 BKtOUMTE OPOH, MOCE Yero NogoKanTe
OKOJI0 5 MUHYT, YTODbI 3aBEPLUNTE KaIMOPOBKY.
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3. 3anuwuTte gaHHble obaka To4ek 1 BbiHbTe KapTy microSD 13 L1. Mogkniounte ee K KOMMNbloTepy
1 MPOBEPbLTE TEKCTOBLIN (halin XXypHana ¢ paclumpeHnem .txt. Ecnvm tTam HanmcaHo 06 ycrneLHoMm
3aBepLUEHMN BCEX MPOLECCOB, KanmbpoBKa npoLuna ycnewHo. MNonb3osarenn Takke MoryT
NpoBepUTb, COPOCKACS N NapameTp BpemeHn dana .CLI oo 3aBoACKOro BpemeHu.

XpaHeHue, nepeBo3Kka N TEXHNYECKOEe OGCJ'Iy)KVIBaHI/Ie

Hakonutenb

[nanasoH Temnepatypbl xpaHeHns nupgapa L1 coctasnset ot —40 po 85 °C. Xpanute nugap L1 B
CYXOM ¥ CBOBOAHOM OT Mblfvi MECTE.

1. He noggepravite nupap L1 BO30ECTBUIO SO0BUTBIX UV arpeCCUBHbIX ra30B U MaTepuasnios.

2. HE ponsanTe nuaap L1 1 6yabTe OCTOPOXHbI, NOMELLAsA NN BbIHMAS €ro U3 MeCTa XpaHeHus.

TpaHcnopTmpoBKa

1. Tlepepn TpaHCcnopTUPOBKOW noMmecTuTe L1 B noaxonsilyto OJs 3TOro ynakoBky 1 ybeamtech
B €e HaexHoCcTu. He 3abyabTe NOMECTUTb NPOKNALKW M3 NeHoMaTepuana BHYTPb
TPaHCMOPTUPOBOYHON YNakoBKM 1 yBeauTech, HTO OHa Cyxas 1 YmcTas.

2. HE poHsiite L1 1 ByabTe 0OCTOPOXHbI MPK ero nepeHockKe.

TexHnyeckoe O6CJ'Iy>KVI BaHne

1. B HOpMasibHbIX YCMOBUSX EAMHCTBEHHOE, YTO TpebyeTcst ans yxofa 3a L1, — 3To ouncTka okHa
npo3paYHoCTV nvaapa. Mbifb 1 NSTHa Ha OKHE MPO3PaYHOCTN MOMYT OTPULIATESIbHO CKa3aTbCs Ha
paboTe nnpapa. PerynspHoO ounLlanTe OKHO MPO3padYHoCTL, YTOObI n3bexaTb 3Toro.

2. CHayana oCMOTPUTE MOBEPXHOCTL OKHA NMPO3PaYHOCTU, YTOBbLI MPOBEPUTDL, TPEOYETCH NN OYNCTKA.
Ecnv pa, cnenyiite waram Huxe:

A. Vicnonb3yiite cxaTbll BO3AyX (Hanpumep n3 6annonynka). HE npotupanTe 3anbiieHHoe
OKHO, MOCKOJIbKY 3TO /LB YBENHMT NOBPEXAEHNS. O4MCTUTE OKHO MPO3PaYHOCTU CXKaTbiM
BO3[yXOM, NPexe 4Yem NpoTnpaTs ero. He o6a3atensHO Menonb3osaTb candeTky, eCav nocne
OYNCTKM BO3OYXOM Ha OKHE MPO3PaYHOCTU HET BUOVIMBIX MATEH.

B. BbiTpute naTtHa: HE npoTupanTe, Ncnonb3ys cyxyto candeTKy, MOCKOJbKY 3TO noLapanaet
NMOBEPXHOCTb OKHAa MPO3PadyHOCTU. ICnonb3ynTe BNaXXHYO candeTky. BeimmpanTte meaneHHo,
yOansas nbllb BMECTO TOro, YTobbl pasmasbiBaTb €€ Mo NOBEPXHOCTN OKHA MPO3PadvyHOCTU.
Ecnmn oKHO Npo3padyHoCTM BCe eLle MPS3HOE, MOXXHO BOCMO/1b30BaTbCs CriabbiM MblfIbHbIM
pPacTBOPOM, YTOBbI OCTOPOXKHO BbIMbITb OKHO. [oBTOpUTE War B, 4Tobbl yaanuTb ocTaTKu
Mblna.
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TexHn4yeckne xapakTepucTukmn

O6bwue

HaseaHue npoaykta

Paamepel

Macca

[MutaHve

CTeneHb 3aWuThl
Mopaep>xnBaemble JPOHb!
[vana3oH pabourx TemnepaTyp

[nana3oH TemnepaTyp XpaHeHus
XapakTepucTky CUCTEMbI

[nana3oH pacno3+HasaHus

CKOPOCTb U3yYeHVIst TOUEK

CucTemMHas TOYHOCTb (Cp. KB. 10)*

LiBeTOBOE KOAMPOBaHNE OONAKOB TOHEK

B peaslbHOM BpeMeHU
JNnpap

[LnvHa BONH nagdepa
PacxogumocTb nyya

To4yHOCTb AnanasdoHa (cp. k. 10)**
Makc. KONMYeCTBO OTPaXKEHHbIX
MMMYIbCOB

PeX1Mbl CKaHpOBaHNA

Yron o63opa

BesonacHocTb nasepa

WHepumansbHas cuctemMa Hasurauum

YacToTa obHoBNEHNS Moayns IMU
[vana3oH akcenepomeTpa

[nana3oH n3mMepeHns yrioBown
CKOPOCTU

TouHoCTb NoBOPOTA (CP. KB. 10)*

TOYHOCTb HakoHa/KpeHa (cp. kB. 10)*

ZENMUSE L1

152 x 110 x 169 Mmm

930+10 1

XapakTepHoe 3HadeHne: 30 BT (vakc.) 60 BT
P54

Matrice 300 RTK

—-20...450 °C
npwY NCNOB30BaHWK CTaHAAPTHOW KaMepb! 4N
kapTorpadguposanms: ot 0 go 50 °C

-20...60 °C

450 M npu oTpaxkaTensHor cnocobHocT 80%, O Kk
190 M npwu oTpaxxaTenbHo cnocobHocTn 10%, 100 Kk

OavH oTpaXkeHHbIN nMnysc: 240 000 Tovek/c
Heckonbko oTpaxeHHbIx umMnynbcos: 480 000 Tovek/c

B ropusoHTansHon nnockoct: 10 eM nput 50 m
B BepTukanbHom nnockocTtu: 5 cm npn 50 m

OTpaxkaresibHas CnocoBbHOCTb, BbICOTa, paccTosHe, RGB

905 HM

0,03° (no ropuaoHTan) x 0,28° (No BepTUKasIL)
3cmHa 100 m

3

HeperynapHas cxema CkaH/poBaHus / cxeMa NoBTOPSIOLLErocs
CKaHVPOBaHA

HeperynsipHas cxema ckaHvpoBaHus: 70,4° (Mo ropu3oHTasn) x
77,2° (No BEPTUKAN)

Cxema NoBTOPSIOLLLErocs ckaHnpoBaHus: 70,4° (Mo ropnu3oHTav)
x 4,5° (No BepTUKaL)

Knacc 1 (IEC 60825-1:2014) (6e30nacHOCTb A1 rnas Yesnoseka)

200 Iy,
+8 T

+2000 rpagycoB B CekyHay

B peansHom Bpemern: 0,3°, nocneaytotas obpadotka: 0,15°
B peanbHom BpemeHn: 0,05°, nocnenyrowlas obpaboTka: 0,025°

,ElaTHM K BCrnomMmoraresibHOro no3nyoHmnpoBaHna

PaspelueHre
Yron o63opa

1280 x 960
95°

CraHpapTHas Kamepa AJisi KapTorpaguposaHus

Paamep matpuLpl
YHrcno athdekTVBHBIX MMKCenei

1 aronm
20 MH
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Pasmep doto
DoKyCHOE paccTosiHne

Bobigep>xka
ISO

[vanasoH anadparmbl
Mopnep>xvBaemas hannosas cmcrema
®opmart oTo

Bupeocopmar

PaspeLuenne Br1aeo

CrabununsaTtop
CrabununsmnposaHHas cuctema
[nana3oH yrrioBbIx BMGpaLmi
Kpennerve

Pabounin ananasoH yrioB BpalleHns
Pexxnmbl paboTbl

XpaHeHne gaHHbIX

XpaHeHre HecxKaTbIX AaHHbIX

COoBMECTVMbIE KapTbl MamsaTyt microSD

CoBMECTVMbIE KapTbl NamsT
microSD***

MO pnsa nocnepytoLLelt 06paboTkn
CosmecTumoe MO
dopmaT faHHbIX

5472x3078 (16:9), 4864x3648 (4:3), 5472x3648 (3:2)
8,8/24 MM (3KBVBaNIEHTHOE)

[nanasoH BbIOEPXKKN MexaHn4eckoro 3aTteopa: 1/2000-8 ¢
[nana3oH BbIAEPXKKM 9NeKTPOHHOrO 3ateopa: 1/8000-8 ¢

Bupeo: 100-3200 (aBT0), 100-6400 (py4HOM)
®oto: 100-3200 (aT0), 100-12800 (PYy4HOW)

/2,8-11

FAT32 (<32 I6anT); exFAT (>32 6awT)
JPEG

MOV, MP4

H.264, 4K: 3840x2160 30p

Mo 3 ocsm (HakIoHa, KpeHa 1 MoBopoTa)
+0,01°

CbemHoe, SKYPORT DJI

HaknoH: —120°...+30°, noBopoT: +320°
CnepoBaHne/cBOHBOAHbIN/LIEHTPOBKA

®oto/IMU/obnako Touek/GNSS/danbl kambpoBKn

microSD: CkopocTb nocnegoBatensHon 3anvicn 50 Mbait/
C W BblLLE U penTuHr ckopocT UHS-I knacca 3 unm Bbilue;
MaKCUMaslbHast BMECTUMOCTb: 256 M6anT

SanDisk Extreme 128 "6ant UHS-I, knacc ckopoctn 3
SanDisk Extreme 64 banT UHS-I, knacc ckopocTtn 3
SanDisk Extreme 32 Ioant UHS-I, knacc ckopocTtn 3
SanDisk Extreme 16 oant UHS-I, knacc ckopocTtn 3
Lexar 1066x 128 bant U3

Samsung EVO Plus 128 I6ant

DJl Terra

DJI Terra nogaep>xmBaeT SKCNopT CTaHAapTHOro hopmata
Mopenen ob61akoB TOYeK:
®Dopmat obnakoB Todek: PNTS/LAS/PLY/PCD/S3MB

DJl Terra.

TouyHoCTb Bblna naMepeHa B nabopatopHon cpege DJI B crnemylowmx ycnosmsix: nocne nporpesa B TeHeHne 5 MyUHyT
08 paboTbl Haf, kapTorpaduyeckuM 3agaHvuem ¢ BktodeHHon kanmbposkon IMU B DJI Pilot n co ctatycom FIX RTK.
OTHocUTENBbHas BbicOTa Oblia ycTaHoBMeHa Ha 50 M, ckopocTb noneta — Ha 10 M/c, yron HaknoHa ctabunmnsaropa — Ha
—90°, a Kaxxabl NPSMO y4acToK MapLupyTa noseta He npesbiwan 1000 M. [ns o6paboTkin MCNOSb30BaIOCh NPUIIOKEHNE

N3mepeHo npun Temnepatype 25 °C ¢ oTpaxaroLein cnocobHocTbio uenm 80% Ha pacctosHum 100 MeTpoB. PesynbTathl

MOryT OT/IN4aTbCA B 3aBNCMOCTN OT yCﬂOBVIV\ TeCTnpoBaHUA.

*** PekomeHyemble KapTbl microSD MoryT 6biTb nameHeHbl B byayLuem. [na nonyveHns akTyanbHom nHdopMaumm nocetute

ouupmansbHbia cant DJI.
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— WE ARE HERE FOR YOU~,

Contact DJI SUPPORT

via Facebook Messenger

B cogeprkaHve faHHOro AOKyMeHTa MOMyT ObiTb BHECEHbI M3MEHEHNS.

EE AKTyanbHy0 BEPCUIO AOKYMEHTA MOXHO ckayaTb ¢ Be6-canta
https://www.dji.com/zenmuse-I1

Ecnv y Bac BO3HVKM BONPOChI, OTNpasbTe cooblieHre KomnaHum DJI no

appecy: DocSupport@diji.com.

ZENMUSE sBnsieTcst TOBapHbIM 3HaKOM komnaHum DJ.
BawwyieHo asTopckum npasom© 2021 DJI. Bee npasa sawmiLeHb.
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