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TEXHOJIOTNA ObHOBJIEHUA
TOMOTPA®UYECKUX KAPT C

UCNOJIb3OBAHUEM KNK

A.U. Anuunos (UMY PAH)

B 1972 r. okoHuun JleHUHrpagckoe BoeHHo-ToNorpaduyeckoe yunnuule, B 1982 r. — reogesnyeckuin pakynoret
BoeHHO-WHXeHepHoii akagemuun um. B.B. Kyibbiwesa. B HacToswee Bpems — 3aBepytolumii 22-i nabopatopuei
WNHctutyTa npo6nem ynpasnenus PAH um. B.A. Tpane3HukoBa, npe3naeHT fpynnbl koMnaHuil «Tankay. [okTop
TEXHUYECKUX HayK, npoteccop. 3aciyXeHHbli paboTHWUK reoaesuun u kaptorpacdum PO.

B.b. Kekenup3se (HMN® «Tanka-T[B»)

B 1997 r. okoH4YMn MOCKOBCKMIt KONNEAX reofe3nu 1 kaptorpacum no cneunanbHoCT «aspothoToreofesncr,
B 2000 r. — ropHblii akynbTeT MOCKOBCKOrO OTKPLITOr0 YHMBEPCUTETA NO CNELMaNbHOCTU KTOPHbINA UHIKEHep-
Mapkweigep». C 2000 r. no HacTosLee BpeMs — MAaAWNiIA Hay4YHbI COTPYAHUK 22-it nabopatopuun UMY PAH. C
2002 r. — 3amecTuTenb reHepansHoro aupektopa HM® «Tanka-TAB».

B.B. Koctun («Tanka-TC»)

B 1998 r. oKOHYMN MexaHMKO-MaTematuyeckuit dakynster MIY um. M.B. JlomoHocoBa no cneuuanbHOCTU
«MaTeMaTuKy». B HacToslee BpeMsa — cTapliuii HayuHblit coTpyaHUK NHCTUTYTa npobnem ynpasneHus PAH um.
B.A. Tpane3HukoBa, pykoBoautenb otgena nporpammupoBanus 000 «Tanka-TMC». Kangupat ¢usuko-

MaTeMaTuyeCKux HayK.

B nocnepHue ropbl nepep
[pynnoit KomnaHuit «Tankax»
BO3HWKANM 33Aaun, CBA3aHHbIE
C 06HOBNEHMEM U CO3AAHUEM
KapT ¥ NNaHOB Ha TEpPPUTOPUM
ropoAoB, HEGONbLMNX HACENeH-
HbIX MYHKTOB W MEXCEeNeHHbIX
TeppuTopuit. ins cospaHus u
ob6HOBNEeHUs KapTorpactuuec-
KOW OCHOBbI MCMONb30BANNCh
MaTepuanbl a’apothoTOCbEMKH
M KocMmuyeckoi cbemku. [lo
HMM CO34aBasncb OpTOdOTO-
niaHbl, NPOBOAMIOCH KaMe-
panbHoe pewudpupoBaHue.
Ho ecnu TexHonoruyeckue
npolecckl B KamepanbHbIX pa-
60Tax MaKCMMajbHO aBTOMa-
TU3NPOBAHbLI, TO NpWU NOSIEBOM
aewndprupoBaHumM NpUXOaUT-
CA  NONb30BaTbCA  CTAPbIM
Knaccuyeckum cnocobom u
npoBOAMTL AelmndpupoBaHue
06BbEKTOB Ha GYMaHbIX OpTO-
dhoTonnaHax.

Takoit cnocob umeer pag cy-
LEeCTBEHHbIX HELOCTATKOB:

— opTodoTonNaHbI neyaratoT-
Csl Ha NJoTTEPE U NP NonagaHnu
Ha HMX AaXKe HECKOMbKUX Kanesb
BOJbl MPUXOASAT B HETOAHOCTb;

— BO BpeMs paboThl aewnd-
POBLUMKAM NPUXOAUTCA HOCUTb
C coboit Gonblioe KONMYeCcTBO
JINCTOB;

— Mpu NAOTHOW 3aCTpoiKe
C/IOXHO HAHOCUTb XapaKTepuc-
TUKM 0OBEKTOB U3-3a HEXBATKU
MecTa Ha opTodoTonNaHe;

— Ans Toro, yTobbl Nepeaarb
matepuanbl nonesoro Aewund-
PUPOBaHUs B KaMepasbHbl OT-
A€, HY)XHO nepecnatb 60/blWoe
yncno OyMaKHbIX NUCTOB, a B
cnyyae obHapyKeHus HefocTar-
KOB — OTCbINIaTh IUCTbI 06PATHO
B MOJIE, YTO MOXET 3aHATb f0-
CTaTOYHO MHOrO BpeMeHU, eciu
KapTorpadupyembii  00bEKT
PacnoNoXeH Aaneko oT Npous-
BOACTBA.

Cneunanucramu fpynnbl KoM-
navuii «Tanka» Benucb uccie-
[OBaHWs M paboTbl B obnacty

ONTUMU3aALMN TMOSIEBOTO [elin-
thpupoBaHus. B pesynbrate pa-
60T 6bII0 CO3[4aHO HOBOE MpO-
rpammHoe obecneuvenue (M0)
«Tanka-T’NC» un «Tanka-KMK».
N0 «Tanka-MMC» (puc. 1) aBns-
€TCA TaK Ha3blBaeMbIM OUCHbLIM
NpUNOXeHUeM, NpefHa3HAYeH-
HbIM Ans paboTbl C reouHdop-
MaLMOHHBIMUY MPOEKTaMU, BKIO-
YaloWMMKU Creayolne AaHHble:
BEKTOPHbIEe 1 PacTPOBbLIE KApThl,
KoCMMUyecKkmne n a3apotOoTOCHUM-
ku. [lporpamma no3sonseT npo-
CMaTpMBaTb U PefaKTUPOBaAThH
umcbpoBble KapTbl, €03AaBaThb
pa3Hoobpa3sHble 3anpochl no
06beKTaM BEKTOPHOM KapThl, ne-
yataTb Ha rpaduyeckue ycTpon-
cTBa v B hainbl, paboTath B CTe-
peopexunMme, B TOM YnUCie BECTU
cTepeoundpoBKY BEKTOPHBIX
kapT. MO «Tanka-TMC» nonHo-
CTbIO COBMECTUMO C LM(POBOI
(hoTOrpaMMeTpUYEeCKON CTaHLM-
e «Ll®C-Tankay». IT0 no3eons-
€T co3aBaTb OpToOTONNAHbI 1
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TEXHOJIOTUUH

Od¢hucroe npunoxxerue «Tanka-rmc»

NpoBOAUTL NpeABapuUTeNbHOe
KamepanbHoe pewwndpupoBsa-
Hue B «L®C-Tanka». lpogon-
XUTb 06pabOTKY AaHHbIX Mose-
BOro felwndprposaHus, Hanon-
HeHMe 06a3bl reofe3nyecknx
LaHHbIX, popmupoBaHue [UC-
npoektoB MoxHo B 0 «Tanka-
TNC» n «Tanka-KMK».

Mporpecc B 06nacTv kKapmMaH-
HbIX MEPCOHaNbHbIX KOMMblOTE-
pos (KMK) nossonun co3patb
N0 «Tanka-KMNK» — mobunb-
Hbilh BapuaHT M0 «Tanka-MUC»,
KoTopoe paboTaeT nopj ynpas-
NeHWeM onepaLMoHHON cucTe-
mbl Windows Mobile.

«Tanka-KMK» — 3To Tak Ha-
3bIBaEMOe MOJIeBOe MpUNOXKe-
HUe, KOTopoe no3sonseT pabo-
TaTb C PacTPOBLIMU M306paxe-
HUAMU, BEKTOPHLIMWU KapTamu,
GPS-annapartypoit Ha KMK. Ona
TOro, 4T06bl MUHUMWU3NPOBATL B
nofeBbIX YCNOBUAX WCMOJb30-
BaHWe CTUAyca, ANA OCHOBHbIX
3/1IeMEHTOB ynpaBneHus Obliu
C03JaHbl KpyMHble KHOMKW, 4TO
no3BosseT 3anyckatb Heobxo-
AuMble  DYHKLUM HaXaTUeM
nanbla Ha 3kpaH KMK. ®opmar
NpOeKTa NONYYAETCA TaKoW e,
kKak B «Tanka-TNC», nostomy
NpoeKTbl, CO3AaHHble B O(uC-
HOM BapWaHTe MpOrpaMmMsbl, MO-
ryT pefakTUpoBaTbCis B Moje-
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BOM, 4 HaobopoT. C momoubto
KMK, ocHaweHHoro MO «Tanka-
KMK», moxHO npocmaTpuBathb
KapTbl M pacTpoBble hainsl,
NOJHOLEHHO  pPeaaKTMpoBaTh
KapTbl (npuyem ¢ainbl JaHHbIX
MOTyT ObITb [OCTATOYHO 0ObEM-
HbIMM) @HaNOrMYHO TOMY, KaK
3TO cfienaHo B oMCHoOi npo-
rpamme s HacTONbHOMO KOM-
nbtotepa. Kpome Toro, nporpam-
ma ona KMNK copepxut pocra-
TOYHO yAOOHbI Habop Heobxo-
LVMbIX NPUNOXKEHUN ANs pelle-
HUA Pa3/INYHbIX reofe3nyeckux

3apay  («ABoitHas 3aceykay,
«MepneHANKyNap 1 CTBOP» 1 Ap.
— puc. 2).

M0 «Tanka-TNC» un «Tanka-
KMK» nmetoT oguHakosblit hop-
MaT UMdpPOBOI KapTbl, YTO NO3-
BoNisieT 0OMeHWBaTbCa WHdOp-
Maumen Mmexay npunoXeHaAMu.
Mporpammbl No3sonsioT pabo-
TaTb C HECKONIbKUMU KapTamu
O[LHOBPEMEHHO, NMpUYEM Kax-
LVI0 KapTy MOXHO OTKpbITb He
TONIbKO B peXuMax NojaHoro fo-
CTyNa MU YTEHUSA, HO U B PEXK-
Me, re JonyCcKaeTcs U3MeHeHune
CEeMaHTUKM 0ObeKTOB. Takoi pe-
XWUM MCnonb3yetcs npu none-
BOM fewndpupoBaHnm, Korga
HeoOX0AMMO W3MEHATb Xapak-
TEPUCTUKU 0OBEKTOB, He MEHss
UX KOOPAMHATHI.

N0 «Tanka-KMK» no3sonser
yNpaBAsTb CMYTHUKOBbIM MpU-
E€MHUMKOM, MOKa3blBaTb Koauue-
CTBO CMYTHMKOB, reoMeTpuyec-
kuw paktop PDOP, Bkntouats 3a-
MUCb AAHHBIX CO CMYTHUKA, T. €.
(haKTUYeCcKn BbINONHAET (YHK-
LMK KoHTponiepa. B HacToswee
BpeMsA nporpamma nojAepu-
BaeT paboTy C reofe3nyecKkumu
CNYTHUKOBBIMM MPUEMHUKAMH
tupm-nponssoputeneir JAVAD,
THALES Navigation, a Takxe
NpaKTMYecKu CO BCeMU nony-
NAPHBIMW  HABUTALUOHHBIMU
CNYTHUKOBLIMU NPUEMHUKAMM,
ynpasnsowmumucas  Windows
API-byHKUMAMY.

«Tanka-KMK» no3sonsert Be-
CTU CbEMKY B peXume peanb-
HOr0 BpeMeHW Npu nomoluu
CNYTHUKOBOTrO NpUEMHUKA U
cpa3y 3anuchiBaTb [JaHHble B
uncdposyto Kkapty. Ho, He umes
nonpasoK ¢ 6a30BbIX CTaHLMI
Npu CbeMKe 0OBEKTOB B PEXMU-
Me peanbHOro BpeMeHU, «Ha-
BUTALMOHHbIE» KOOPAWUHATHI
00bEKTOB 3anuchiBalOTCA ¢
ToyHocTblo 10-15 M. [lapan-
NeNbHO CO CbeMKOW BepeTcs
3anucb TPekoB (BaHHbIX €O
CMYTHUKOB), HEOOXOAUMBIX ANs
NONy4YeHUA TOUHbIX KOOPAMHAT.
Mocne 06paboTkM CNyTHUKO-
BbIX [laHHbIX «HABUraLUOH-
Hble» KOOPAWMHATH 0OBLEKTOB
KapTbl 3aMeHAIOTCA Ha TOYHbIE.
Takum 006pa3oM, HapUCOBaH-
HbIi OT pyKM abpuc (unu 3anu-
CaHHble NpWU CbeMKe TpekM)
«npeBpawaeTca» B TOYHYIO
kapTy. Takxe nporpamma 06-
napaert MYABTUMEAUNHbIMU
BO3MOXHOCTAMU: K JoboMy
06beKTY KapTel Henocpeact-
BEHHO B MOJIe MOXHO L06ABUTH
3BYKOBble KOMMeHTapuu, ¢o-
Torpaduu u 1. A.

MepeyncneHHble BO3MOXHO-
CTU  HOBOrO MPOrPaMMHOrO
obecneyeHus no3BonsT che-
naTb NpoLecc NojeBoro fewu-
tbpupoBaHus 6onee apdekTus-
HbiM, Tenepb HET Heo6Xo[UMO-
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lMonesoe npunoxernue «Tanka-KIK»: chesa — kapma ¢ opmoghomonnaHom; 8 yeHmpe — xapaKmepucmuxu
obvekma,; cnpasa — 8b160p 06beKkma u3 Knaccugpukamopa

CTU neyaraTb AUCTbI OpTOdOTO-
NAaHOB AnA feWwndpupoBaHus,
BCA MHMbOpPMaLMA XpaHWUTCA B
3N1eKTPOHHOM Bufe. MnoTHoCTb
3aCTPOMKM He BNMAET Ha Kaue-
CTBO pewndpupoBaHus, Tak
Kak MH(OpMauus 3aHoCUTCA B
CEMaAHTUKY O0OBEKTa, npuyem
LIS KAXZOro oObeKkTa MOXeT
ObITb cobpaHo ntoboe Konuye-
cTB0 uMHdopmaumun. B cnyuae
3aTpyAHEHUs B ONpejeneHuu
TeX UM UHBIX CBOUCTB 0OBEKTA,
gewndpoBILUK MOXeT cdoTo-
rpadupoBatb 06BLEKT U 3aHECTHU
toTorpathuio B ceMaHTUKY 00b-
€KTa, 4TO NO3BOJUT B AaJbHeli-
wem no covorpacduu onpege-
NUTb HasHadyeHune 0OBEKTA M
ero xapaktepuctuku. [na yc-
KOpeHWs nonesbiXx paboT ce-
MaHTUYeCKyl nHdopmauui 0b
06beKTe MOXHO BBOAMUTL B BU-
e MynbTUMeAUrHbIX (ainos.
Pesyneratel nonesoro pewnd-
pupoBaHus MoOryt ObiTb OT-
npaBneHbl B KamepanbHblil OT-
gen no cetn WMutepHet. B cny-
yae, eC/IM Ha MeCTHOCTU NOSBU-
NINCb HOBble 0OBEKTHI, OHU MO-
ryT ObITb HaHeCeHbl Ha KapTy
MeTOAOM JIMHENHOMN 3aCeYKM OT
OAMKaiWwmMx o6bEKTOB KapThl C
MOMOLbIO NAa3epHOI pyneTky,
nmbo  MX  MecTonoNoXeHue

MOXHO OMpeAenuTb C UCNoJsb-
30BaHMEM CNYTHUKOBBIX MpU-
E€MHUWKOB.

TexHonorus  0OHOBAEHMS
KpynHOMacwTabHbIX KapT ¢ no-
MOLbIO OMMUCAHHBIX Bbille Npo-
rpaMMm BbIFALUT Cheaylowmm
o6pasom.

1. CywecTBytowme 31eKTPOH-
Hble KapTbl U pacTpoBble (aiinbl
uMnoptupyloTca B dopmar
oducHoro npunoxeHus «Tanka-
NC».

2. na kaxporo pewundpos-
WMKa rOTOBATCA AaHHblE, KOTO-
pble 3arpyxatwTcs B namsATb
KNK ¢ nomouwpbio MO «Tanka-
KMK».

3. JewndpoBLmkm npoBoaaT
M3MEPEHUs C MOMOLbIO CYTHM-
KOBOrO NMPUEMHUKA U Na3epHoii
pyneTKu, cobupatT cemaHTuye-
CKyl0 WHbOpMauuio, penawt
3BYKOBble MM (HOTOKOMMEHTa-
pun 1 3aHocAaT B KIMK c M0 «Tan-
ka-KMK».

4. TpoeKTbl KonWpyloTCs B
oducHoe npunoxeHne «Tanka-
I'MC», paHHble CO cnyTHUKa 06-
pabaTtbiBaloTcs, «HABUTALMOH-
Hble» KOOpAMHaThl 00bEKTOB 3a-
MEHSAIOTCA HA TOYHbIE U CTPOUT-
ca uudposas Kapta.

5. CoGpaHHble 33 [ieHb JaH-
Hble nepeckiialoTcs B Kame-

panbHbIA OTAEN C noMoLblo VH-
TEpHeT.

6. Mocne 3aBepleHus none-
BbIX paboT 06HOBNEHHbIE KApThl
3KCNOPTUPYIOTCA B UCXOLHBbIN
topmar.

Mpu 06HOBNEHWUU MenKoMac-
WTabHbIX KapT MOXHO WUCMOJMb-
30BaTh HEOPOTME HABUTALMOH-
Hble CMYTHUKOBLIE MPUEMHUKM,
TEM CaMblM WUCKMIOYMB Npouece
nocTo6paboTkK,  MOCKONbKY
obecreuynBaemas MMM TOYHOCTb
onpefeneHns MpPOCTPAHCTBEH-
HbIX KOOPAWHAT B aBTOHOMHOM
pexume BMONMHe [0CTAaTOYHA
LNS HaHeceHWs O0OBLEKTOB Ha
MeNKoMaclWTabHylo KapTy.

B HacToswee Bpems cneyua-
auctel Tpynnel kKomnauuii «Tan-
Ka» BEAyT MoJieBble UCMbITAHUA
CO3[@aHHOTO  MPOTrPaMMHOr0
obecrneyeHus.

RESUME

A technology of field classifi-
cation and the data office studies
is given in detail for updating
topographic maps on different
scales. The technology developed
by the «Talka» Group of
Companies includes the Talka-PPC
and Talka-GIS software, the pock-
et PC, a satellite navigation or
geodetic receiver and a laser
ranger.




