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3MIHA TEXHOJIOI'Tii:
HAHUNEPCHEKTUBHIIII ITPOAYKTH, PIEHHS TA IIOCJYTH

M. HuuBuj
VY3KropoJCbKHii Hal[lOHAJIbHUI YHIBEPCUTET

KuiouoBi cioBa: nazepHe CKaHyBaHHsS, NpPOTpamHi
MPOJIyKTH, 3iApaHe 3HIMaHHs, pOOOTH30BaHUI TaxeoMeTp

IMocranoBka npodJaeMu

CpoOroJHi Ha PUHKY MPOMOHYIOTh BEIUKY KUJIBKICThH
MPOTPAMHHUX  MPOAYKTIB, TE€OJAE3UIHOr0  OO0JIaTHAHHS
Ta TOCIYT, OJHAK HE 3aBXIM I1XHI SIKICTh Ta BapTICTh
BIJIMOBIAAIOTh OJHE OJHOMY Ta 3aJI0OBOJIBLHSIOTH BHCOKI
BUMOTH 1HXEHEPiB-T€0JIE3UCTIB.

IMocranoBKka 3aBIaHHSN

IIpoananizyBaTé OCTaHHI TEHJICHINI Yy PO3BUTKY
NPOrpaMHUX MPOJYKTIB, MOCIYr Ta CyYacHOrO TIeojie-
3UYHOTO O0JIaHAHHS

Buxkiax ocHoBHOTO MaTepiaay

IToBiTpsiHe nazepHe CKaHYBaHHS € OJIHIEIO 3 HaW-
e(eKTUBHIMINX TEXHOJOTIH [UIss 30MpaHHS BEIHKOI
KUTBKOCTI T€OIPOCTOPOBOI iH(OpMAIIii.

LiDAR (LIDAR, LiDAR a6o LADAR) - me
TEXHOJIOTiS JUCTAHIIHHOTO 30HIYBaHHS, KA BHUMIpPIOE
BiZICTaHb y pa3i OCBITJIEHHs 00’€KTa 3a JIOIOMOTOI0 Jia3epa
Ta aHajizy BinOWTOro cBiTiNA. Y cdepi 30MpaHHs JTaHUX
el TepMiH BUKOPHCTOBYETBCS JUIsl CUCTEMH, IO BHKOHYE
TIO3UITIOHYBaHHS 1 30Upae JaHi MpO BHUCOTH HaJ DPIiBHEM
MOpsI, SIKi BHU3HAYAIOTh ITOBEPXHIO peiibed)y MICIIEBOCTI, a
TaKoXX HaJ HA3eMHUMH 3ac00aMH, CKaHyHOUd Mpodimi 3
MoBiTpsl. BecTaHOBNIEHAa HA BEPTOJIBOTI a0 JIiTaKy, cucrema
LIDAR BHKOpPHCTOBYE ONMKHIO I1H(PAUCPBOHY YaCTHHY
eJleKTpoMarHiTHoro crektpa (1064 HM) A7 aKTUBHOTO
30upaHHs JaHWX, 332 JEHHOTO CBiTJIa a00 B HIYHMHU yac, B
TiHI, aJle 1 B yMOBaX HHM3bKOI BHIUMOCTI (HATPUKIIAI, TTiJT
XMapaMu). BHKOpHUCTOBYIOYM METOAM HAIiBABTOMATHIHOT
(hinpTpanii TaHnX, 3 BUXIAHUX JAHUX MOYKHA CTBOPUTH KiJIbKa
KOPUCHHX TPOMYyKTiB. Jleski 3 HUX — e mudpoBa MOJENh
penbedy (LIMP), Mozenb pOCIMHHOCTI Ta HU(pPOBa MOECITH
noBepxHi (IIMM), sika MiCTHTB TOOYI0BaHi 00’ €KTH.

XopBarcbka kommaHis — «Geofoto», TOIOBHUMHU
HampsMaMH  TISUIBHOCTI  sIKOT € poTorpammerpist i
reorpadiuni inpopmamiiini cucremu (I'IC), BUKOPUCTOBYE
IGI LiteMapper 6800-400 mist ja3epHOTO CKaHYBaHHS
3 mositps. LITE-MAPPER 6800-400 sBusie coGoro
cepito  00pobneHoro aepodoro3Himanusa. L cucrema
BUKOpHCTOBY€e JasepHuii ckanep Riegl LMS-Q680i,
Hapiramiiiny cucremy IGI CCNS4 Ta cuctemy GPS/IMU
(puc. 1). BiH KOHCTpYKTHBHO BUKOHAHHH Y BUTJISII TPOCTOT,
MAaCHBHOI, aJle KOMIIAKTHOI Ta MOJIETIIEHOI CUCTEMH, TOMY
LiteMapper 6800-400 MokHa BUKOPHUCTOBYBATH Ha Pi3HUX
JiTakax, BiJl BEIMKUX JO TeIIKONTEpPiB. YCTaTKyBaHHS
JIoTIoMarae CTBOPIOBATH TOYHY KapTy 3emuti. MexaHizm
CKaHyBaHHS OCHOBaHMU Ha OaraTorpaHHOMY J3€pKaii,
K€ MIBUAKO OOEepTaeThCs, M0 3abe3nedye TOBHICTIO

JiHIAHI, OHOCTIPSIMOBAHI 1 TIapasenbHi JiHii CKaHyBaHHSI.
LiteMapper — ne peBomomniiiaa cuctema LiDAR mms
O6opToBoro BimoOpakeHHs. Lle mepmia B cBiTI KoMepIliiiHa
cucreMa 3 (DYHKIIE0 BHCOKOI'O PO3PISHEHHS 3aIUCy
curHany B uupouii gopmar. Moro 3xaTHicTs ananisysaru
(dbopMu XBUITL IS KOKHOTO OKPEMOTO JIa3€PHOTO IPOMEHS
YMOXJIMBIIIOE — JETAIbHUWA  TMEperjisii 1[0  BepTHKaJi
CTPYKTYpH MOBepXHi. MiCTUTh BCi amaparHi Ta MporpaMHi
KOMITOHEHTH, HeoOXiaHi yis ctBopenHs [IMP i1 [IMM.

Knrouosi ocobausocmi.

— J1aHi OTPUMYIOTh 3 BUCOKOIO PO3JIUTLHOIO 3/1aTHICTIO,
TOYHICTh CKaHyBaHHS CTAaHOBUTH 20 MM;

— MakcuMaJibHa BijicTanb ckanyBaHHs 3000 wm;

— MIBUAKICTh CKaHyBaHHS TOPIBHSHO BHCOKA, TOOTO
10-200 sminiii/c ta Bix 1 mo 10 Touok HA M.

Pesicum pobomu:

* JlazepHUI CBITJIOBUH IMITYJIbC TIEPEAETHCS B YMOBaX
BUMIPIOBAHHS TOYHOTO Yacy.

e BigOuwBaHHS 1OTO IMIYJBCY Big  00’€kTa
BU3HAYAETHCS B YMOBaX BUMIPIOBaHHS TOYHOIO Yacy.

* 3aB/SKY MOCTIHHIN MIBUIKOCTI CBITIIA Pi3HUIIA B Yaci
MIX TIepeJlaBaHHsAM 1 BiJIOWBaHHSM BUKOPUCTOBYETHCS TSI
00YHMCIIeHHS TIPSIMOT BiJICTaH1 MK CEHCOPOM 1 00’ €KTOM.

* BHKOpUCTOBYIOYM TOYHE IIOJIOKEHHSI CEHCOpa,
orpumane Bigx GPS, 1 opieHramito ceHcopa, OTpUMaHy
Bix iHepmiitHOi cuctemu HaBeaeHHs (IMU — iHepiiitHuMit
BUMIPIOBAJILHUN TMPUCTPil), OOYUCITIOIOTh MPSMOKYTHI
KoopauHaTH XY Z TIOBEpXHi BiIOWBaHHSI.

3acmocysanns:

* 3HIMaHHSA — JaHi Ja3epHOro BijaneMipa JOMOBHIO-
I0Th CTaHJapTHI reojie3uyHe it aepodororpamMMeTprUyHe
3HIM@HHSl MiJ] Yac IUIAHYBaHHS HOBUX TPAHCHOPTHHX
KOPHJIOPiB — aBTOMATICTpaliel, 3a1i3HUIb, a8POIOPTIB;

e 3HIMaHHS TOBEHEW — JaHi JIa3epHOro Bijmanemipa
JIAf0Th 3MOI'y aHalli3yBaTH 30HM 3aTOIUIEHb — 3aXHCT,
Bi3yaJizaltis;

e 3D-Mozmeni MICT — JaHi Ja3epHOTO Bigganemipa
MOXYTh OYTH BHKOPHCTaHI st PO3poOieHHs mudpoBoi
CIy»OM TIepeaBaHHsA JTaHWX, SKi OXOIUTFOIOTh 00 E€KTH,
10 3BOAATHCS, 3 MOJKIMBICTIO Kiacuikamii maHMX Ha
MOBEPXHi, POCIUHHICTH 1 OymiBIi — MICTOOYTyBaHHS,
YOPaBIIiHHSA BiAXOJaMH, IJIaHYBaHHS MapmpyTy (Tpadik),
peectpartist KagacTpy (1nepeBa, OyIiBii), TypU3M;

° JlicH — JaHi JIa3epHOro BiAmageMipa MOXYTb
BHUKOPHCTOBYBATUCH ISl OLIIHFOBAHHS BHCOT JIEPEB, JTICOBOT
Oiomacu, 00CsTY JEPEBUHHM — CETMEHTAIlis OKPEMHUX JIEPEB,
Kimacudikaiis; BH3HAYEHHS TIOBEPXHI MICIEBOCTI  Iif
JIepeBamMu;

* BIIKpUTI TIPCBhKI MUISHKH, apXeojoris, MPUKIaIHI
JIOCIIKCHHS.
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Puc. 1. Komnonenmu LiteMapper 6800-40

Bentley: Moe/l0BaHHS peajbHOCTI CTa€ IIBUALIAM
i kpamum

Kowmnanis Bentley mpomoHye HOBI HpOIyKTH MpOT-
paMHOTO 3a0e3MeUeHHA TSI MOZICTIOBAHHS PEaNbHOCTI:
ContextCapture Ta ContextCapture Centre.

3a  [OOMOMOTOI0  TIPOTPaMHOTO  3a0e3MeUeHHS
ContextCapture KOpHCTYyBadi MOXYTb IIBHIKO
CTBOPIOBATH HaBiTh HalickiaaHim 3D-moxeni peampHHX
yMOB a7 iHGPACTPYKTYPHHX MPOEKTIB YCiX THIMIB, IO
OTpHUMaHi 3 MpocTHX (poTorpadiii, 3podbICHUX 3BHYANHOIO
dotokameporo. bes  HeoOXimHOCTI  BHKOPWCTAHHS
JIOPOTOTO, CIIEIialli30BaHOTO OOJIAAHAHHS KOPHCTyBadi
MOXYTh CTBOPIOBATH i BUKOPHCTOBYBATH AYyKE€ AETalbHI
3D-mopeni peanbHOCTI, MO0 BiZOOpa3UTH TOYHHUHA 3MICT
peampHOTO CBiTYy Ui TPOEKTyBaHHS, OYyIiBHHUIITBA Ta
omepamiiHuX pIlIeHp MiJ Yac BUKOPUCTAHHS TPOTATOM
BCBOTO (OKHTTEBOTO» LMKy mpoekTiB. Lle#i pemi3
MOKpaIIye MOCTYIHICTh, MacmrTad i SKICTh Moneneil
PEaNbHOCTI, SIKi MOXKYTh CTBOPIOBATHCH ISl BUKOPHCTAHHS
y BIM. Po3mmpeHHs 3MiHHOI pO3AUIBHOI 3TaTHOCTI
Ja€ WoMy 3MOTy 3a0e3ledYnTH Kpamry $KICTb i BHILY
MPOAYKTUBHICTD JaHUX MOJETIOBAaHHS PEANTBbHOCTI IIiJl
4ac TeOMPOCTOPOBUX POOOYHX MPOLECIB, MO € OCOOIHBO
MIHHUM [UIS  Belukol crnutbkHOTH ArcGIS Ta iHmMX
TEONPOCTOPOBUX KOpHUCTyBadiB. KopucTtyBadi MOXKYTh
3HHU3UTHU BapTICTh 1 Yac Ta MigBUIIUTH JTOCTYIHICTh TaHUX
peaTsHOCTI IPOTATOM ITPOEKTIB i cepe 3aliKaBICHUX TPYII
miampueMcTs [2].

Buxopucroyroun ContextCapture Centre, MoxxHa
IIBHJIKO CTBOPIOBATHM HAWOUMBINI Ta HaHCKIAagHINI
3D-mopeni y Taiysi iHQpacTpyKTypH BCiX BHIIB, 30KpeMa
y TakMX BEIMKHX MacmTabax, sSK LTl MicTa, OTpUMaHi 3
Oynp-sskux udpoBux pororpadiii, HABITH 3HIMKIB BUCOKOT
CKJIIaTHOCTI aepodoToKaMep, 30KpeMa CHUCTeM 30WpaHHS
BJIA.

Knrouosi ocobnusocmi:

— HOBa 3MiHHa pO3AiTFHA 3MATHICTH CITKH yMOX-
JUBIIIOE TIATPUMKY CTOPOHHIX (POPMATIB, Cepex SKHX
Esri i3s, Google Earth KML, SpaceEyes3D, OSGB
(OpenSceneGraph), i popmatis LODTreeExport;

— 3MiHHa pO3AUTPHA 3MATHICTH CITKH Ja€ 3MOTY
migTpuMmyBaTH Biacauii popmat ContextCapture B 3MX;

— MOXYTh OyTH Takok 0OpoOJIeHi 3HIMKH, 301TbIICH]
Bix 30 mo 100 riramikceniB B ContextCapture.

Digital Globe

Bci cymyTHHKOBI 3HIMKH 3MIiHIOIOTBCS Ha SIKOMYCh
piBHI yepe3 po3CiloBaHHS CBITIIOBUX XBWJIb 1 TOTJIMHAHHS

TyMaHy, BOJSIHOT MapH i TBEPUX YaCTHHOK 3 aTMochepu.
J1J1st cyIy THUKOBOT'O 3HIMKa IEPCIEKTUBHOTO 300payKeHHS
atMocdepa € Oap’epom, skuil mneperuHaeThes. Koum
CYNyTHUK OTPUMYy€ 300pa)KCHHS, CBITJIO, BiJOWTE BiJ
MIOBEPXHI, 3a3HA€ CUIILHOTO CTUCHEHHs uepe3 atMocdepy,
1110 MOK€ BIUIMHYTH Ha Bi3yalbHY €CTETHUKY 300paKeHHSI.
Y TakoMmy pa3i BMHUKAaeThCs aTMoc(epHa KOMIIECHCALIis
DigitalGlobe (AComp) [3]. AComp «mpopizae Tyman»
(puc. 2), poOisiuu CYIMyTHHUKOBI 3HIMKH YITKHMMH Ta
SCHUMH, BOHH MOXYTh KOHKYypYBaTH 3 IaHOpaMaMH Ha
noBepxHi 3emuti. e migBuIye 3py4HICTh BUKOPHCTAaHHS,
SKICTh 1 JOCTYIHICTh CyIyTHUKOBUX 3HIMKIB. AComp
ICTOTHO TIOKpally€e SIKICTh Ta YiTKICTh CYIMYTHHKOBHX
3HIMKIB, 3pO0JIEHHX 32 PI3HMX aTMOC(EPHUX YMOB.

a 6
Puc. 2. Mooscnueocmi AComp oo (a) i nicas (6)

Knouosi ocobrugocmi:

— YIiTKICTh 300pakeHHS: BHIANSE €(EKTH CBITIOBHX
XBHWJIb PO3CIIOBaHHS BiJl TYMaHy, BOJISHOI Mapy 1 TBEPIUX
YacTHHOK B aTMocdepi;

— KOJEKLis pe3yJIbTaTHBHOCTI: 3HAYHO 301IbIIYE
KIJIBKICTh ~ HEPCIEKTHBHUX  (pealibHUX)  300pa)keHb,
OTPUMAHUX 3 HOBOI KOJICKIIIT;

— HasBHICTH 0i0JIOTEKH 300pa)KeHb: POOUTH paHilIe
norani abo HENMpUAATHI U BUKOPUCTAHHS 300pakKeHHS
NPUAATHAMH JJIS aHAJI3Y;

— TIBUIICHA 3AaTHICTh MPOHUKHEHHS Y CYTh: IiJCH-
JIIOE BHCOKOTOYHHUM aHali3 1 HpPUCKOpPEHEe OTPUMAaHHS
iHpOopMarii;

— Kpala sKicTb 300paKeHb.

ESRI: nepersopenns nmignpuemcrs 1a Beo6-I'IC

ArcGIS wMicTuTh Bci HEoOXimHI I1HCTpyMeHTH i
KOMITOHEHTH, 1100 CTBOPIOBATH, 3aCTOCOBYBATH TeOrpa-
(hiuHi 3HAHHS i 0OOMIHIOBATHCS HUMH SIK 3 TIpO(hecioHaIamMu,
Tak 1 3 yciM CBITOBHM CIIIBTOBapHCTBOM. 3 TOIJISAAY
apxitektypu ArcGIS Bxke cboronHi Hagae TyXe IIUPOKi
MOXIIMBOCTI: I TUiar¢popmMa Moxe OyTH 1 po3ropHyTa
y xmapi, i Oa3yBatucs Ha BiacHii IT-iHdpacTpykTypi
opraHizamii, a KOpPHCTYBaTHCS IpOrpaMHUM 3abe3rie-
yeHHsM ArcGIS 1 iioro cepBicamm MoxHa 3 Oyzab-
SKOTO TIPHCTPOI0 — SIK HACTUIBHOTO, TaK 1 MOOLIBHOTO.
TexHoIOoTisI MOBHICTIO MATPUMY€ POOOTY IHANBIAYATBHUX
KOPHUCTYBayiB, OKpPEMHX KOJEKTHBIB 1 Oprasizamii
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3arajoMm, a He3abdapoM — TakoX 1 Ipynu opraHizaui,
peati3yrour OCHOBHI HMPUHIIUIIN TOBCEOIHOI TOCTYITHOCTI
reorpacgiunoro 3HaHHs Ha ocHoBi BeO-I'IC. Ha mmardopmi
ArcGIS ™oxHa peamizyBaTd BeCh Iporec podOTH 3
MPOCTOPOBOIO iH(OpMaIli€to: Bij 30upaHHs 1 30epiraHHs
JIaHUX JI0 X MOJICTIFOBaHHSI, aHAITi3y Ta Bi3yauliallil, HaBiTh
JI0O CTBOPEHHSI CHCTEM YIIPaBIiHHS B pealbHOMY 4aci.
Croronni matpopma ArcGIS po3BuBaeThCS B NEKUIBKOX
HarpsiMax, cepell SKHX: CTBOPEHHS HOBUX BeO-CEpBicCiB i
J0AaTKiB; po3BuTOK 3D-kaprorpadii, MeToaiB «po3yMHOT
kaprorpadii» (Smart Mapping) i TEXHOJIOT1H IPOCTOPOBO-
4acOBOIO aHalli3y; PO3IIMPEHHS MOXKJIMBOCTEH pOOOTH 3
BEJIMKUMH JJAHUMH 1 JAHUMH PEaIbHOTO Yacy; MMiJIBUILIEHHS
MPOJYKTUBHOCTI; IIATPUMKa MapajelbHUX OOYHCIICHD;
MOCTIHHE PO3LIMPEHHS KOJICKIlii mabaoHIB 1 JOJaTKIB, a
TaKOX IHCTPYMEHTIB MIBUAKOIO PO3pOOJIEHHS BIIACHHUX
I'C-nonarkis [4].

VY 2017 p. 3amiaHoBaHO 3aryck HOBOTO pelri3y Bepcii
ArcGIS 10.5.

OjiHa 3 TOJIOBHUX HOBMHOK — 11€ BeO-101aToK Insights
for ArcGIS. Is TexHonorisi poOuTh nporuec 06poOIIeHHs
1 aHamizy JaHuX HPOCTHM I IHTYITMBHO JOCTYITHHM
Ui OyJb-SKOTO TMpalliBHUKA OpraHi3ailii, OCKIJIbKH HE
norpedye crHeuiaibHUX TIIMOOKMX HaBUYOK Yy cdepi
I'IC. Insights for ArcGIS mnpencraBisie npu3HaveHi st
KOpHUCTYyBaya JIaHi Ta pe3yJIbTaTH JOCIIIHULBKOTO aHali3y
Ha OKPEMUX IaHeNsX, «kapTkax». Lli kapTku — quHamivHi
W IHTEpaKTHBHI, TaK L0 KOPUCTYBad MOXKE IPOOyBaTH
Ta eKCIIEPUMEHTYBATH 31 CBOIMU JaHUMH, 3aCTOCOBYIOUH
JI0 HHUX pi3HI IHCTpYMEHTH OOpOOJICHHS, a Pe3yJbTaTH
MHUTTEBO BiI0OpaKaTUMYThCSl y BIANOBIAHIA KapTii y
BUTJLII KapT, Tabiauue 1 rpadiki. [ani Juiss aHamizy
MOJKHA OTPHMYBAaTH 3 Pi3HHX JpKepesd: 0a3 naHux, BeO-
cepBiciB, shape-¢aiunie Tormo. JlaHi MOXyTh OyTH 5K 3
IIPOCTOPOBOIO MPUB’S3K0I0, Tak 1 0e3 Hei. JlomaTok nmae
3MOTI'y pO3paxyBaTH i MoKa3aTH Ha KapTi pi3Hi CTaTHCTUYHI
METPHKH, 30KpeMa I'eOKOpeIIsIiio, TEIJIOBI KapTH 1 6araro
iHmoro. Takox mia yac aHaji3y MOXHA BUKOPUCTOBYBATH
I TaKk 3BaHI «3aroTOBJICHI MUTAHHSI», HANPUKIAI, SKUN
[IPOCTOPOBUI PO3MOALI, IO PO3TALIOBAHUN IOPYY, IO
3MIHWJIOCSL 32 BKa3aHMH 4Yac, sIK TOB’s3aHi Pi3HI 3MiHHI
Tomo. Bee e nonomoske 4itkiie nmodavyuTy mpocTopoBo-
4acoBi B3a€MO3B’SI3KU Ta 3aKOHOMIPHOCTI Pi3HUX IPOLIECIB
i s Insights for ArcGIS mMoxHa i BCTaHOBIIOBAaTH Ha
cepBepi BcepenHi opraHisailii, i BAKOPUCTOBYBATH Yepe3
ArcGIS Online.

Inma macmTabna 3miHa  margopmu  ArcGIS
TOPKHETHCSI TEXHOJIOT1H OOpPOOJICHHS «BEIUKUX JTaHUX),
pobOTH 3 JaHUMM peabHOrO0 4acy 1 pO3MOAUICHUX
oOuncnenb. Tak, HOBUl cepBepHuii Moaysib GeoAnalytics
Server, 3aBaskM WIATPUMII TapajeIbHUX OOYUCICHb
Ha JIECSTKAX 1 COTHSX BY3JIB, 32 JIUCHI XBHJIMHU 3MOJXKE
BUKOHATH aHaji3 BEJIMYE3HHX MacHBiB JaHuX. HoBwuii
noaarok — Drone2Map mnst ArcGIS — anst 06pobneHHs
3HIMKIB, OTPUMaHUX 3 OE3IMIOTHUX JITAIBHUX araparis.
3a jormoMororw Hi€l HporpaMM MOKHA  OTPUMATH
opTo(OTOIUIAHU TEPUTOPIi BCHOT'O 3a KiJibKa XBHIKH. [lei
MIPOJIYKT BXKE TOCTYIHHUH JUIsl KOPUCTYBAYiB.

Kommanis Esri  mpomoBxye mpamioBatu 1 Haj
possutkoM ['IC-rutarpopmu ArcGIS Online Ta nopansmmm
1l HAaIOBHEHHSIM KOHTCHTOM 1 HOBOKO (DYHKITIOHABHICTIO.
VYknameHa mapTHepchka yronma 3 Kommadiero Digital
Globe — mpoBiAHUM CBITOBHM MOCTAYaTbHUKOM CYITYTHH-
KOBHUX 3HIMKIB. L[5 yroma nactb MOXKJIMBICTb KOPUCTYBaYaM
ArcGIS Online orpuMyBaTH aKkTyalbHi 3HIMKH 3 BUCOKOIO
PO3ALIBHOIO 3aTHICTIO.

Kurouosi ocobnusocmi:

— Insights ams ArcGIS: Insights mrs ArcGIS mae 3mory
B IHTEpaKTHBHOMY PEXXHMMi BUBYATH 1 aHANI3yBaTH JaHi 3a
JIOTIOMOT'OI0 BUKOPUCTAHHSI KapT, jaiarpam i rpadikis, ski
CHUHTE3YIOThCS y I1iKaBi poOoui 30IIMTH, KapT, TaOIuUIpb 1
rpadikiB 3 JEKIJIBKOX JKEpel;

— ArcGIS Enterprise: ArcGIS Enterprise 3a0e3neuye
cyuacanii ['IC-cepBep mopsix 3 iH(opMariiero KaTaloriB
IUTE KOPUCTYBadiB Oyab-fKOi oprasizamii 1 BigKpHBae
I'C-kaptu, mapu qaHux, aHaIITUKY 1 goaaTku. e icToTHO
PO3IIUPIOE AaHATITHYHI MOXKIIHBOCTI.

FARO: sna3epHuii ckanep AJsi MBUAKUX i TOUHUX
BHYTPIlIHIX i 30BHIIIHIX NPOCTOPOBMX BUMiPIOBaHb

Jlazepuuit ckanep FocusS € ocraHHIM TOMMOBHEHHSIM
JIo ToTryJIsipHOi niHiiiku npoayktie FARO.

Ckanepu Focus3D cepii X — HalikommakTHimi i
HAWJIermn CKaHepu 3 yCiX AOCTYIMHHX HAa PHUHKY, IO
poOuTh iX iZeaNbHUMHN IHCTPYMEHTaMH JUIS BHUKOHAHHS
BAMIPIOBaHbp BCEpEOUHI MpuMimieHb i 30BHI. [lIBHaki
Ta TOYHI Ja3epHi ckaHepu Focus3D mpomoHyrooTh BCi
nepeBaru npodeciitanx mazepuux 3D-ckanepis. o Toro
’K BOHHU TPOCTI B 3aCTOCYBaHHI, 110 BXE AaBHO BJIACTHBO
npoaykiii komnanii FARO®.

Ckanep Focus3D X 330 (puc. 3) nparitoe y BelIuKoMy
nianasoHi 330 M, a mogens Focus3D X 130 ymoxiuBIitoe
TOYHE CKaHYBaHHS y cepenHboMy mianazoni 130 M. O6uaBi
Moznem ckaHepa ocHameHi GPS 1 MoxyTp ckanyBatn
HaBITh 3a TPSAMOIO COHSYHOIO CBIiTIA. MOXIHMBICTH
JIICTaHLIHHOTO CKaHYBaHHS 1 MPAaKTHYHO HEOOMEKEHUI
o0csr CKaHOBaHMX aaHMX, 1o 30epiratorecsi B SCENE
Webshare Cloud, natore 3Mory BupinryBaTé 3aBIaHHS
JIa3epHOTO CKaHYBaHHS 3 a0COJIFOTHOIO MOOIITBHICTIO [5].

Yasrpamobinsanii ckanep Focus3D X 130 mae 3mory
BUKOHYBaTH WIBWJKI, e()EKTHBHI i TOYHI BHMipIOBaHHS
00’exTiB 1 OyniBenb. BiH mpupatHuil Jyisi BUMiprOBaHHS
apxiTeKTypHuX  (acaiiB, KOMIUIEKCHUX  CTPYKTYp,
BUPOOHUYOTO i JIOTICTHYHOTO OOJaTHAHHS, MICIh aBapii
i BenmukorabapuTHUX 00’€KTiB. TOUYHICTH BUMIpIOBaHHS
BigcTani: 70 £2 MM, aianason: Bix 0,6 mo 130 m.

Ckanep FARO Focus3D X 330 croemiaibHO
pO3poOJICHUI /sl 30BHINIHBOTO 3aCTOCYBAaHHS: BiH
BIZIpI3HAETHCS KOMIAKTHUM PO3MipOM, HEBEJIMKOIO Baroo,
3HAQUHUM J1ialla30HOM, PO3IIMPEHUMH MOXKIHBOCTSIMH
CKaHyBaHHS HaBiTh 3a TIPSAMOTO COHAYHOTO CBITNIA |
MPOCTUM BHU3HAYEHHSIM KOOPAMHAT 3a JOIOMOTOIO
interpoBaHoro GPS-npuiimaua. Jlani 3D-ckanyBaHHs
JIETKO IMITOPTYBATH B YCi IPOrpaMHi pillIeHHs], 1110 IIUPOKO
BUKOPHCTOBYIOTBCS: ISl aHAJI3y aBapiil, pEeKOHCTPYKIiH,
apXITeKTypH, B LUBUIBHOMY OYIIBHHITBI, AJISI CYIOBOT
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€KCIepPTU3H, IPOMHUCIIOBOTO BUPOOHUIITBA 1 3€MJIEYCTPOIO.
Tomy anauni3 i mepeBipKy TOKyMEeHTallii, BiCTaHi, pO3MipiB,
PO3paxyHOK IJIOLII Ta 00’ €My MOYKHA BUKOHYBATH HIBUKO,
TOYHO 1 HajiiiHO. TOYHICTP BUMIpPIOBAHHS BiJICTaHi: 0
+2 mwm, miamason: Big 0,6 10 330 m.

Puc. 3. Jlazepnuii ckanep Focus3D X 330

Kniouosi ocobnusocmi:

— FocusS Series’ IP54 3axuiennii BiJ BIUIMBIB 330BHI,
TakuX SK OpyZ i IHJI, a TaKOXX Ja€ 3MOTY KOPHUCTyBadaM
BICBHEHO BHKOHYBAaTH CKaHYBaHHS, HE3aJEKHO Bij
MOTO/IHUX YMOB;

— MiATpUMY€E BUCOKHMH TuHamiuHui mianazon (HDR)
3anmcy ¢ororpadiii. BOynoBaHna BochbMHMeramikcelbHa
HDR xamepa Takox I03BOJIsiE KOPUCTYBa4aM ITOBHICTIO,
0e3 mepeOUTbIICHHS, BU3HAYATH BHUMIpSHI BEIMYMHH B
KOJIbOPOBHX JIETANISX;

— 3a Bar" BChoro 4,2 kr Ta BOyJOBaHOTO JiTiii-iOHHOTO
aKyMyJISATOpa, SIKUH Tparfroe 10 4,5 roJ Ha OJHINA 3apsiilli,
KOMITAaKTHUH  JU3aliH  yJNbTPANOpTAaTUBHHUX  JIa3epHUX
ckanepiB cepii FocusS Hamae kopucTyBauam BeETHKi
mepeBaru B pooori;

— 3pY4YHHUI CeHCOpHUH ekpaH Mmojenel FocusS Takox
301IBIICHUH CTOCOBHO pO3MIpy Ta SICKPaBOCTI, 1100
nepeiaBaT HE3BMYHI Bpa)XEHHS BiJ KOpUcTyBaHHA. Kpim
Toro, nporpamue 3ade3zneuenHss FARO SCENE Webshare
YMOXIIUBIIIOE OOMIH IaHUMH B PEXHMi PEaJbHOTO Yacy
JUTS BiIaJICHOTO CKaHyBAaHHS 1 CITITBHUX ITPOEKTIB.

HP: Bucoka sikicTh Ta INBUAKMI APYK NPOCTOPOBUX

300pakeHb
Kowmnanis Hewlett-Packard ado HP — me amepu-
KaHCbKa OaraToHalllOHaJ bHA Kopropamis iHpopMa-

[ifHIX TEXHOJOTiH 31 mrad-kBapTupow B [lamo-AnbTo,
Kamigopnris, CIIA, ska Hamae NPOAYKTH, TEXHOJOTIi,
mporpamMHe 3a0e3MeYCeHHs 1 MOCIyrd ISl CIOYKHBAYiB,
MaJIoro 1 CepeJHbOro Oi3HeCy 1 BENMKHX MiANPUEMCTB,
30KpeMa KII€HTIB Y JIep)KaBHUX CEKTOpaX, OXOPOHH
3nopoB’ss Ta ocBitn. HP PageWide XL — maifmBuanm
MUPOKOYOPMATHI ~ NMPHUHTEPH  UIT  MOHOXPOMHOTO

1 KOJNBOPOBOIO JpYyKy, IiJIBUIIYIOTH EKOHOMiIO Ha
3araJbHUX BHPOOHMYMX BHUTparax 1o 50 %, mpusHaueHi
JUIL CTBOPEHHSI KpeclieHb CHCTEMH aBTOMaTH30BaHOTO
npoektyBaHHs (CAD) Ta BiIKpHUBAIOTb HOBI MOXIJIUBOCTI
quist GizHecy 3 I'IC-kapramu. ¥V noprdomio npuntepis HP
PageWide XL Bxomsath cepii HP PageWide XL 8000, HP
PageWide XL 5000 i HP PageWide XL 4500/4000 (puc. 4)

[6].

Puc. 4. Ilpunmep HP PageWide XL 8000

KirouoBi ocoOGmuBOCTi:

— MOHOXPOMHHH 1 KOJBOPOBHH IPYyK Ha IMIBHIKOCTI
1o 23 M 3a xBUIMHY — Ha 60 % mBuaNIe, HiXkK HARIIBAIIII
MOHOXPOMHI CBITIIOZIOHI TPUHTEPH;

— 50 % exoHOMIs Wacy Ha ApPYK 3MiIIaHUX YOPHO-
OLIMX 1 KOJIFOPOBHX KOIIiH 3aBASKH KOHCOMIIAIil poOodrx
TIPOIIECiB;

— 3MEHIICHHS TPHUBAIOCTI JPYKy VABIUI 3aBISKA
HAAMBUAKOMY TIPOILIECOPY, BOYJOBAaHOMY YIIPaBIiHHIO
PDF-gaitmamun 1 mporpamHoMy 3abesmedenHio HP
SmartStream4;

— mepeBipera TtexHomoriss HP PageWide 3abesme-
4qye HaOiiiHy poOOTy 1 BHCOKY IIBHIKICTH APYKY
B HAIDKOPCTKIOIMX CYYacHUX YMOBax, a 3aBISKH
MITMEHTHUM YOPHWJIAM — JiTKIiCTh JIiHil, BUCOKHH piBEHBb
JeTami3amii, piBHOMipHE TepemaBaHHS BIATIHKIB Ciporo,
IO TIepEeBEpIIyE PE3YIbTAaTH CBITIOMIOAHUX TMPHUHTEPIB.
[TirMeHTHI YOpHMIIa TaKOXX 320€3MeTyI0Th TEMHI BiATIHKA
YOPHOTO, SCKpaBi KOJBOPH, BOJOTICTh 1 CTIHKICTB O
BUI[BITAHHA HABITh Ha Tariepi 0e3 MOKPHUTTS HAa BHCOKHX
MIBUAKOCTSX;

— MUPOKO(OPMATHUH APYK MaTepiaiB 3aBIIAPIIKU 10
101,6 cm, mo BigmoBigae Bcim cranmapram [SO/US momo
JIPYKy TEXHIYHOI TOKYMEHTaIlii Ta 0)CEeTHOTO APYKY.

RIEGL: wminiaTiopauii cencop LiDAR jaas
Ja3epHoro ckanyBanusi Ha BIIJIA.

Hosuit RIEGL miniVUX-1UAV € 3pydyHum i
€KOHOMIYHO e(EeKTHBHUM TMPUCTPOEM i 30upaHHS
JAaHUX TEOJEC3NYHHX BHUMIPIOBaHb 3 BUKOPHCTAaHHSIM
IUCTaHIIMHO MiJIOTOBAaHUX BEPTOIBOTIB i OE3MiTOTHHX
JMITaNBPHUX amapaTiB Ui pi3HUX 3acTOCyBaHb (pHc. 5).
RIEGL miniVUX-1UAV — Han3BWYallHO  JIETKHUH
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MaJiorabapuTHUI TOBITPSHUN JIa3epHUN CKaHEp Baroro
1,6 xr. InenbHO WIiXXOIUTH JUIS BHKOHAHHS aepo3Hi-
MaJIbHUX MpoeKkTiB 3 BukopuctaHHsMm BITJIA/BJIA/
BAC. HeBenukuii, eneraHTHHi gu3aiiH CTaOITBHOTO
AIIOMIHIEBOTO  KopIiyca 3a0e3nedye iHTerpauioo i3
cucreMamMu oOMexeHoro mnpocropy. CeHcop 3aaTHHA
BukonyBatu 100000  BuMmiproBaHb 3a  CEKyHAY,
Mae mosie onmpiny 360° 1 mpomoHye poOody BHCOTY
100 M. Ckanep BukopucroBye yHikaabHy RIEGL-
TEXHOJIOTII0 00pOOJIeHHsI CHrHaly, BiH 3a0e3meuye
BUCOKOUIBHUJIKICHE 30MpaHHS JaHUX 3 BUKOPHUCTAHHIM
BigOMTOrO curHany, nqudpyBaHHs 1 OHJIaWH-00POOIIEHHS
CUTHAIy, IO Jla€ 3MOTY OTPUMATH JaHi BHCOKOI SIKOCTI
HABITh 32 HECIIPUATIUBUX aTMOC(EPHUX YMOB [7].

Puc. 5. Cencop RIEGL miniVUX-1UAV

OcHOBHI cepH 3aCTOCYBaHHS: CUIBCBKE 1 JIICOBE
rOCIOIApCTBO, AapXeoyoris 1 30epeKeHHsS IaM’SITOK
apxiTeKTypH, MOHITOPHHT OyaiBeIbHUX MalIaHYHKIB,
KapTorpadyBaHHs JIbOJOBHKIB 1 3aCHDKEHHX IUISHOK,
MOHITOPHHT 3CYBIB.

Knrouosi ocobaueocmi.

— KOMITAKTHHM, MIIHAN aJIOMIHIEBHH KOPIYC IS
BcTaHOBJIeHHsS Ha BITJIA J1iTakOBOTO 1 BEPTOIITHOTO TUIIIB;

— igeaabHO MIAXOIUTHh JJIS BHMIPIOBaHb IO CHIry i
JIBOAY;

— OZIHOYACHE BiJICTEKEHHS JEKIIbKOX LiJIel — 0 I’ ATH
BIIOMTHX CHUTHAIIB HA KOXKCH JTIa3ePHUI IMITYJIbC,

— HEBEIUKHH KYT PO3XOKEHHS BHMIPIOBAIBEHOTO
MIPOMEHSI IJISI OTPUMAHHS BUCOKOI ITPOCTOPOBOI PO3ALIBHOT
3aTHOCTI;

— yuikaneHi Texuojyorii RIEGL nwudpysanus i
OTIEpaTUBHOTO OOPOOIECHHS CUTHAITY.

Pix4D: roroBe pimenns ajsi kaprorpadyBaHHs i
3D-Mope/II0BaHHA

Pix4D Bunyctiia cBii riopun pimennas Pix4Dmapper
Pro, mepmie mpodeciiiHe mnporpamMHe 3a0e3MeUYCHHS
(dhoTorpamMmeTpii, sike Oe3mepediifHO MpaIoe Ha MOOLTEHIX
MPHUCTPOSIX, HACTUIBHHUX 1 XMapHHX IutaThopmax, Mo
Ja€ 3MOIy IIepeTBOpIOBaTH THCAYl (HOTO300pakeHb
Ha TreomnpuB’s3aHi oprodoromoszaikd i 3D-momem. 3a
JIONIOMOTOI0  TIPOIPaMHOTO  3a0€3Me4YeHHsS] BHKOHYETHCS
00poOJIcHHS 300pa)KeHb, OTPHUMAHHUX 3 PI3HUX THIIB
aecpodoTokaMep (BCTAHOBJIGHHX 1 Ha IIOTOBAHHX
MOBITPSHKUX CynaHax, 1 Ha BITJIA) Ta i3 3emui, mporpama

ABTOMAaTHYHO BUTATYE KaJIpu 13 BigeoQaiiB, TaKoxX
BUKOPHCTOBYE 300pakeHHs, OIepkKaHi 3 OyIb-SIKHX
KaMep — «MHJIBHUIIBY» 1 IUPOKO(POPMATHUX, CIIOKHBYOTO
KIacy 1 cmemianizoBaHuX mpodeciiiHux, abo Hagae
MOXJIMBOCTI BHKOpUCTOBYBatH Pix4Dcapture nomatox
IUIAaHYBaHHS TIOJNILOTY Ha MOOUIbHOMY TenedoHi 4YM
IDTAHIIETi A1 Oe3MIOTHUX Omeparliif, oriIaay moJboTy i
ONTUMAJILHOTO 30MpaHHs JaHuX [8].

[Iporpamue 3abe3meuenHs Pix4D mepeTBoproe
300paxeHHss Ha 3D-xmapu TO4OK, HUGPOBI Momeni
MOBEPXHI i OpTOHOTOIIAHH /15 TOYHUX 2D-BUMIpIOBaHb
1 po3paxyHKy 00’eMiB. YMOXIUBIIOE MOHITOPHHT
BUIOOYBaHHS, BIIBalliB, CKOJIOTIYHOI cHUTyamii Ta
BIICTE’)KEHHA BCiX 3MiH. BHUMIiprOBaHHA CTPYKTypHHX
JiHIHA, cTBOpeHHs mpodiniB, MoOyAOBa TOIMOIUIAHIB
BUKOHYIOTBCSI aBTOMAaTHYHO 3 HAJaHHIM 3BITYy MpoO
TOYHICTH Ta AKICTh MOOYIOB.

Kniouosi ocobnusocmi:

— JIOKanlbHa, TioOambHa 1 OyAb-fKa KOOpOUHATHA
MiATPUMKA CHCTEMU KOOP/AWHAT Y METpax;

— aBToMaTHuyHa aepotpianryiamis (AAT) ta Habip
61s0ka 3piBHIOBaHHS (oToTpianryismii (BBA);

— ONTHMAaJbHE TIIOJIOKEHHSI KaMepH, 30BHIIIHE
Opi€HTYBaHHS i BHYTPIIIHI MapaMeTpH, HECIOTBOPEHE
300paKeHHS.

Teledyne Optech: mignimae 6ap’ep s cuctem
Ha3eMHOT0 JIa3ePHOT0 CKAHYBaHHSI

Hazemna ckanyBanpHa cuctema Polaris TLS (puc. 6)
3abe3nedye OTPUMaHHA TOYHHX JaHWX IIBUALIE, HIXK
paHilie, 3alOBHIOIOYHM MPOTAIMHY MIDK HEBEIUKHMH,
JETKUMH, aje 3 MoK NANbHICTIO [ii CKaHepamH i
IPOMI3ZKMMH, BEJIMKOTO paziyca Iii iIMIyJIbCHHMH (uac
MPOXO/KEHHS) CKaHyBaJbHMMH cucTeMaMu. Polaris
TLS po3pobnenuii 3 ypaxyBaHHSIM HOTPeO T'€O0NE3UCTIB 1
MapKIIeiiepiB, Y HbOTO 3py4HUid i1l poboTH iHTepdeiic
JUId  IIBUAKOTO 30MpaHHS JaHWX 1 IX HeranHoro
3aCTOCYBaHHSI.

Hazemnwnit mazepuwmii ckanep Optech Polaris TLS mae
BOy/ZOBaHy Kamepy 3 BHCOKOIO DPO3JLTBHOIO 3/aTHICTIO,
BHMipIOBad KyTa Haxwmiy, kommac, npuiimau GPS, #oro
KOpITyC HAQAIHHO 3aXWINCHWHA BiJl HETOAW Ta IHIIHX
HECIIPUSATIMBHUX BIUIMBIB HaBKOJMIIHBOTO CEPENOBHIIA,
TOMY 3 HAM MO)XKHa TIPAIfoBaTH Ha OyIb-IKHX 00’ €KTax
1 OpieHTYyBaTW B IpPOCTOpi Tak, sIK HeoOXimHO. Bucoka
MPOAYKTUBHICT, HAsABHICTH BCIX HEOOXITHHX s
3HIMaHHS (YHKIIH, MOXJIMBICTh BCTAaHOBJICHHS Ha OyJb-
Ky 1iar¢popMmy — INTATUB, JaxX aBTOMOOULIA abo iHIIMI
pyxomuii 3aci6 poOsITe HazeMHUit TazepHuii ckanep Optech
Polaris TLS HaifyHiBepcaJbHIIINM Ha3eMHUM JIa3€pPHUM
CKaHepoM Ha puHKY. KopuctyBadi MOXXyTb BHOHPATH OTHY
3 TPHOX MOXKJIMBUX MOJENICH, 100 OTpUMATH CHCTEMY,
sika BigmoBimae ix morpebam: BucokomBuakicHi TLS-250
(kopoTkuil [miama3oH BHMipoBaHb A0 250 M), THYYKI
TLS-750 (cepenniit nmiana3oH BuMipioBaHb g0 750 M) i
nanpHii TLS-1600 [9].

Chepu  3acTocyBaHHS  Ja3epHOi  CKaHYBaJIbHOL
cuctemu Optech Polaris: apxitektypa i pacagae 3HIMaHHSA,
BUKOHABYE 3HIMAHHS, apXeOoJIOTisl Ta OXOPOHA KYJIBTYPHOL
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CHAIIMHU, OOCTe)KEHHS TYHEIIB, JICOBE TOCIOIApCTBO,
MOOiITbHE  OOCTeXKeHHsT OeperoBoi  JiiHII, 3HIMaHHA
Kap’€epiB, IUBLIbHE OYMIBHUIITBO, T'€OJIOTIS, OOCTEKECHHS
MPHUMIIICHb.

Puc. 6. Hazemna

ckanyeanvra cucmema Polaris TLS

Krrouosi ocobrusocmi:

— 3HIDKCHHS CKCIDTyaTaliiHUX BHTPAT 3 TIOpUIHUM
NpUBOIOM, IO o0epTae KpilJIeHHS 1 Jae mone 30py
360x120°, TOOTO oOmEpaTOpH MOXKYTHb 3aXOIHUTH BCIO
MaHopaMy 3a JOIIOMOTOI0 TUTBKH OJTHI€T YCTaHOBKH;

— Polaris Bu3Haua€ CBOE MiCIICTIONIOKCHHS 1 OPIEHTAIIO
3a jgonomoror OoproBoi GNSS-aHTeHu 1 Komriaca,
3aBaHTaXye€ TIUIAaH OOCTE)KEHHS Ui pO3TallyBaHHS 1
BUKOHYE HOTO0 13 3aIlJIJAHOBaHUMU TTapaMeTpaMu;

— TIOKpalIeHnid poOoUHii Tpollec nepeadadyae mocTo-
Opobnennss 3 makerom oOpoOmenHs ATLAScan, sxwuit
yIpaBisie BCiMa JAHUMH IPOSKTy — XMapamd TOYOK,
dotorpadismu, GNSS manumu i daiimaMu KOHTPOIBHIX
TOYOK, 30KpeMa IapameTpaMu TpaHcdopmarii, a Takox
OTPUMaHNMH MarepiajlaMi — ITOBEPXHIMH, MOAEISIMHU 1
CTPYKTYPHUMH JIiHISIMH.

Topcon: MBHAKICTb, 3py4YHICTh BUKOPHCTAHHA Ta
IHTerpamisi — KJI104 /10 ycmixy

Hoguit Topcon Elite Survey Suite — 1e ocraHHE,
Haiiierme i HaiimorykHime pimeHHs Topcon, B sikoMy
MOENHAHI OJHMM TPOrPaMHUM  3a0e3NeueHHsM TpH
anaparHi nponyktu. Topcon Elite Survey Suite mictutsb
HoBuii GNSS-mpuitmau HiPerHR, Ttaxeomerp Topcon
cepii GT, nonpoBuit kouTposep FC-5000 pazom 3 HOBOIO
CHCTEMOI0 TporpaMHOro 3abe3medeHHs Magnet®4.0
(puc. 7). Oxpemi npoaykru Elite Survey Suite po3pobieHO
3 HyJIsl, 1100 BOHM NIPALIOBANIN K €MHE IiJIe Yepe3 OJHE
nporpamue 3abe3neucHns. Hosuit HiPer HR — naiimentmii
i maiinermmii GNSS-npuitmMau 3 BiZOMHX CHOTOAHI.

3anpoBapkena HoBa GNSS-texHoIOTIs, sIKa IHTErpOBaHa
B HiPer HR — e TILT™ (Topcon Integrated Leveling
Technology) 3abe3mneueHHs. YIbTPa3ByKOBI
noctymHi B HOBilt GT-cepii TaxeomMeTpiB, MalOTh IIBUAKICTH
obepranns mo 180 rpamyciB 3a cexkyHIy, MO poOUTH iX
HAWBUAIAME poOOTAaMH Ha pPHHKY. Tpere amapaTHe
pimenHs y Habopi — e FC-5000 monpoBwii kKoM 1oTep 3
JIBOMa BOYJIOBaHMMH KaMepaMH i CEMUIIOMOBUM JIETKUM
JUIl YHTaHHS B YMOBaX COHSYHOIO CBITJA AUCIUICEM,
3a0e3redye OrepaTopiB  OOYMCITIOBAIBHIMYA TOTYKHOCTSIMA
i 0e3JPOTOBUMHY BapiaHTAMH ITiKIFOYCHHS, B KOMILICKTI
i3 CEHCOPHHUM EKpaHOM, SIKMH 3pY4YHO BHKOPHCTOBYBaTH
HaBiTh y HaWCKJIaJHIMIMX yMOBax. AmapaTHi 3aco0u Ta
nporpamMHe 3a0e3reueHHs sl Iboro Habopy po3poOiieHi
paszom 3 Magnet®4.0, 3a0e3nieuyroun anapaTHy MiIATPUMKY
s HoBO1 cepii GT i3 po3MHMpPEHUMHU MOMIIMBOCTSIMHU
BiJICTeXKEHHS, a Tako s npuiiMada HiPer HR [10].

JABUT'YHH,

Puc. 7. Elite Survey Suite 6io komnanii Topcon —
maxeomemp Topcon cepii GT, GNSS-npuiimau HiperHR,
nonvosuil konmpoaep FC-5000

Kniouosi ocobrugocmi:

— VIBTPa3BYKOBHH MABHUTYH Ui Oe3MmocepeIHboro
nepeaBaHHs — HAWIIBUIIIHNA pOOOTH30BAaHHUNA TaXEOMETP
y CBITI;

— IpuiMad 34aTHUH BiJCTEXyBAaTH BCi Cy3ip’s, BCi
CYIYTHHKH 1 BCI CHTHAIIN;

— JMCIUIeH KOMIT'loTepa — 1€ CEHCOpHUH eKpaH,
3py4YHUI HaBITh Y HAHCKJIQJHIIINX YMOBAX;

— Magnet®4.0 — cyMmicHe mporpamHe 3a0e3MeUeHHs,
sike 3a0e3Medye MOBHY 1IHTETPAIlifo 3 IHIIIMMH CHCTEMaMHU.

Trimble: mepeocMHC/IeHHsI MOXKJIUBOCTEH Treoe-
3HYHOr0 00J1aTHAHHSA

CkanyBampHUE  Taxeomerp Trimble SX10 —
MIEPEOCMHUCIICHHS MOKIIMBOCTI IIOJCHHOTO BUKOPUCTAHHS
TeO0JIC3NYHOr0 OOJaJHAHHS, IO HAJa€ TEOIe3UCTaM Ta
MPOCKTYBaIbHAKAM HaicydacHimi pimeHHs. TaxeomeTp
Trimble SX10 o0’egHye y pi3HHX KOMOIHAISX daHi
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3D-ckaHyBaHHST ~ BUCOKOi  pO3JAUIBHOI  34aTHOCTI,
po3mupeHy ¢GoTorpaMmMeTpuuHy TexHousorito Trimble
VISION i BUCOKOTOYHI 1aHi TAXEOMETPUYHOTO 3HIMaHHSI
(puc. 8). Hosa texunonoris Trimble Lightning 3DM nae
3Mory SX10 BUKOHYBAaTH i BUCOKOTOYHI TaXEOMETPHUUHI
BUMIipIOBaHHS, 1 peanictuyHi 3D-ckaHm omHOYAcHO, B
OTHOMY IHCTPYMEHTi, 3a0e3medyroun BHIIUN piBEHBb
BUMIpIOBaHb, HIX Oyas-komm panime. Cucrtema
po3pobiIeHa «3 HYJIs», 3 BAKOPUCTAHHSM TaKUX BU3HAHUX
TexHoNOTiH, sk MagDrive i SurePoint. ¥ moennanHi 3
TaKMMHU HOBUMH TeXHOJoTiaMH, sk Advanced Autolock,
SX10 3patHuil 3a0e3mMeYUTH MaKCHMalbHY TOYHICTD,
edexTuBHICTh 1 Aeranizaunito. [ToBHa inTerpauis SX10 3
nporpaMHuM 3abe3neueHHsiM Trimble Access i Trimble
Business Center n1ae MOXIUBICTh BUKOHYBATH Oliepaii
CKaHyBaHHs y 3HalOMOMY reojae3uuyHoMy iHTepdeiici
3BHYHUMH pOOOYMMH IPOLECaMH, EKOHOMIISYH JIIOACHKI
pecypcu i gac.

Puc. 8. Cxanysanvuuii

maxeomemp Trimble SX10

CkanyBanpHuii Taxeomerp Trimble SX10 crBoproe
urineHi gani 3D-ckaHyBaHHS 31 MIBHAKICTIO 10 26 600
TOYOK 3a CEKyHIy, 3 BUCOKOIO TOYHICTIO, Ha BIJICTaHI JI0
600 m. B Trimble SX10 xmapu TOYOK 3aXOILIIOIOTHCS
I ABTOMAaTHYHO PCECTPYIOThCS B pOOOYOMY MpoILEeCi
Tre0IE3NYHOr0 3HIMaHHS.

VYuikaneHa  peamizamis  TexHomorii  Trimble
VISION y ckanyBanpHOMY TaxeomeTpi Trimble SX10
3abe3nedye JONAaTKOBI MOXIHMBOCTI BHKOPHUCTAaHHA
pa3oM 3 TaxeOMETPUYHUMH BUMiIpaMH IPHUB’SI3aHUX
uuppoBuX GOTO 1 Bieo, sIke MOXKHA MEPerisgaTi Ha
ekpani koHTposaepa. OdicHe mporpamHe 3abe3nedeHH
Trimble Business Center 3 Moxayiem Scanning
Ja€  MOXIIMBICTH IOBHICTIO I1HTErpyBaTH JaHi,
3i0pani Trimble SX10, BuKOpHCTOBYIOYHM 3HaioOMIi
poboui mpouecu HbOro IMEepPeaoBOTO MPOrPaMHOTO

3a0e3neveHHs. Po3mmpeHi iHCTpYMEHTH yIpaBiiHHS
XMapaMH TOYOK, aBTOMaTH4Ha BUOIpKa 1 CyMIiCHICTh
3 mpoBigaumu CAD i I'IC maketamu 3a10BOJIBHATH
BHUMOTH HallBUMOTIUBINIKX KiieHTiB [11].

3aBmsgku KOMOiHOBaHINM yHiBepcambHOCTI 3D-ckany-
BaHHS 1 3HIMaHHA He MOTpiOeH cnemiansHU 3D-ckanep,
oI0 Ja€ 3MOry MiANPUEMCTBAM 3HAYHO 3MEHIUUTH
eKCIDTyaTaIliifHI BUTPATH 1 PO3IIMPHUTH CBOI MOMIIMBOCTI 3a
PaxyHOK Pi3HOMAHITHHX JOAATKIB, TaKWX SK OYIiBHHIITBO,
00CTEe)XCHHSI NPOEKTHUX Ta KOMYHAJIBHHX TI'OCHONApPCTB Ta
T IPUEMCTB, CYZ0BO-MEIMYHA PEKOHCTPYKILIS.

Kniouosi ocobnusocmi:

— mnoBHa iHterpauis SX10 3 Trimble Access i
nporpamMHuM 3abe3nedeHHsM Trimble Business Center nae
3MOTy BUKOHYBATH OOCTEXEHHsI LIBHJKO 1 JIETKO TIiJ| Yac
CIUTBHUX POOOYHX MPOIIECIB;

— IBHAKICTH cKaHyBaHHA 10 26 600 To9oK/c Ha
Bifgcrani 1o 600 M, i HaliMeHIIIe PO3XOIKEHHS JTa3ePHOTO
npoMeHst — Bcboro 14 mm/100 w;

— TtexHonoris Trimble Lightning 3DM moennye
reozesito, ororpaMmmerpiro i BucokomBHKicHe 3D-ckany-
BaHHS B OIHOMY PEBOJIOLIHHOMY pillICHHI;

— mokpamieHa texuoioris Trimble VISION, mo mae
3MOTy MIBHAKO 1 JIETKO OTPUMYBAaTH LU(POBI 3HIMKH
BUCOKOI PO3/ILIBHOT 34aTHOCTI.

Tuxuri: aBTOHOMHA MOPTATHBHA CHCTEMA I0CTABKH

kaptu 1is I'IlC npodecionadis

TuxGeo + sBisge cobor0 KepoBaHy ImIaThopMy
pimrenHs 3a Tuxuri A7 MBUAKOTO CTBOPEHHS 1 poboTH 3
BEJIMKUMHY HaOOpaMu JaHUX BiJ I JIPUEMCTB 1 300pakeHHS
iX Ha KapTi, UIA JOCTYITy 3BiAyCillb, BiJ HACTITBHHX
KOMIT FOTEPiB 10 MOOUIBHHUX MIPUCTPOIB.

TuxGeo + Bisyani3ye nani Ha kapti. ['eonpocToposi
0a3n fJaHMX, EJIEKTPOHHI TaONMIl, TEKCTOBI aJpecH,
aepo(OTO3HIMKH, CYIYTHHUKOBI 3HIMKH, (ororpadii
BYJIMII ¥ HOBI IJIaHM OyaiBHUIITBA Tuxuri iHTErpye B 6a3y
Iurepuer TuxGeo + miatdopmu. Lleit Moaymnp JikBigye
PO3pUB MK pO3ipBaHUMH ABTOHOMHHMH JOJAaTKaMH Ta
cydacaumu ['IC-nonatkamu B pexxumi omiaiiH. TuxGeo
+ Portable Bupimrye mpobimemu yrpaBiiHHS OaraTbMa
HEBIATOBIAHUMU (popMaTaMu (aiiiB i THTaMu 300paKeHb,
1 Ha MiCIIEBOCTI, 0O BUKOHATH TUIaHYBaJbHI Ta iHKEHEPHI
poOOTH, apXITeKTypHi 3aX0Iu Ta OyIiBeNbHI poOOTH, i Ha
rarepi Ta y KOMIT I0TepHuX Gopmarax, 6a3ax JaHUX TOLIO,
B ABTOHOMHOMY DEXHMi, @ TaKOX Y TI'€OIPOCTOPOBHX
JAaHWX, SKI BHKOPHCTOBYBATHMYTBCS Ha MiCIi ITiJ] Yac
JikBimamii HacmiakiB mux [12].

Kniouosi ocobrusocmi:

—3a0e3eueHHs MOOUTEHUX I0JIATKIB 3 PO3Tallly BAaHHSIM
1 MOXKJIMBICTIO peAaryBaHHS;

— y peXuMi pealbHOr0 4Yacy MoOiIbHI omepauii Ta
KepyBaHHSA NaHNUMH HiIIPHEMCTBA EKOHOMIATH dHac 1
rpomri KOMMaHii, yCyBalO4h HEOOXiJHICTh MOBTOPHOTO
00pobnenns 3miH B iHmmx IT-cmcremax kommaHii a6o
3acrapinux ['IC;
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— TuxGeo + Portable 3a6e3mneuye 3 BUCOKOIO TOYHICTIO
Ta CBOEYACHICTIO NPAIBHUKIB aBapiiHO-PATYBAILHUX
ciy)k0 Ha MICLEBOCTI M y BiJlalieHHX MICUSX, BHKO-
PUCTaHHIM TEONMPOCTOPOBOi iHGoOpMaIii Ha Micli IS
JKBIJAIil HACHIAKIB CTUXIHHUX JIMX Ta BIIHOBJICHHS
3yCHJIb.

BucHoBkn

AHamiz  mporpaMHOro  3a0e3MeYeHHs,  MOCIYyT
Ta TEONe3UYHOro OoONaaHaHHS, ONMCAaHWUX Y CTarTi,
BiZjoOpaxkae pi3HOOIYHICTH PO3BUTKY TI'€OE3WYHOI HAYKH
ta BupoOHHMHTBa y XXI cr. Bubip mnepcnekTHBHHX
TEOMPOCTOPOBUX MPOAYKTIB 13 3alPONOHOBAHUX PIIICHb
MOKJIaJA€ThCs Ha CIICIIaJIiCTIB.
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3miHa TexHoJIOTIii: HalinepcneKTUBHIIII MPOAYKTH,
pillIeHHs Ta NOCIYrH
M. Huusun

OxapakTepu30BaHO JIesiKi 3 HaWNepCIeKTUBHILINX
reOoNnpOCTOPOBUX IPOAYKTIB, pilIeHb 1 MOCIYr BiA
MPOBIHUX CBITOBHX KOMITAHIMH.

HN3meHeHune TeXHOIOTHii: HauboJIee mepcneKTUBHbIE
NMPOAYKTHI, pelIeHUs U YCJIYTH
M. Huusun

OxapakTepru30BaHbl HEKOTOPEIE U3 HaHOOIee epCIeK-
THUBHBIX T€ONPOCTPAHCTBEHHBIX IPOAYKTOB, PEIICHUH M
YCIIYT OT BEAYLIUX MHPOBBIX KOMIIAHHUIA.

Changing technology: the most advanced products,
solutions and services
M. Nychvyd

The most promising geospatial products, solutions and
services from top companies are proposed.

Bocbma MixxHapoOHa HayKO80-mexHiYHa KOHhepeHUis

MOHITOPUHI JOBKIIIIA, ®OTOMPAMMETPIA,
FEOIH®OPMATUKA — CYYACHI TEXHOJIOr I TA
MEPCIIEKTUBU PO3BUTKY
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