MecTHaa cuctema KOOpAUHAT IMHEUHOro obbveKTa

Ob6cyamnTb B popyme KommeHTtapmes — 0

JTa cTpaHuua onybanKoBaHa B OCHOBHOM CMMCKe CTaTel caiita
no aapecy http://gis-lab.info/ga/local-cs-linear-object.html

KoHCTpynpoBaHMe Npoekumm ANa NpeacTaBieHns cUCTeMbl KOOPAMHAT AnMHeHoro obbekTta B TMC
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BsepgeHue

Cucrema KoopAauHat JINHENHOro obbeKTa CTpOUTCA ANA aKCnAayaTaunm I'IpOTFl)KéHHOFO UHXEHEPHOIo COOPYXeHUA.
MpuHUMNbI NOCTPOEHUA MPOEKLUM CXOLHbI C KNAaCCUYECKMM NOAXOA0M, U3N10XKEHHbIM B CTaTbe ((AOGaBHEHMe
MECTHOWM KOOPAMHATHOM cucTembl B GIS». OpaHaKo NOCTAHOBKA 33434M OTAMYAETCA.

NocTtaHOBKa 3apaun

Ha ocu coopyKeHua 3a4aHa IMHUA NOOXKEHUEM [BYX ero KOHeUHbIX ToYeK B rnobanbHol cucteme KoopamnHat (FCK).

MycTb B MecTHOW cucteme (MCK) Hauyano KOOpAMHAT COBMELLEHO C NMEPBOM TOYKOM, PAacCTOAHUE MEXAY TOUKAMM
3afaHo Benn4ymnHom L, a ocb OX HanpaB/ieHa BAO/Ib OCU COOPYXKEHUA HapYKy. B Takol cucteme KoopanHaTbl BTOPOW
TOYKM ByayT paBHbl X =-L, Y=0.

TpebyeTca nogobpaTh NPoeKUMIo, NOAX0AALLYIO0 ANA npeacTaBieHma Takoi MCK B TUC.

O npoeKuum

Bbl60p npoexkunn o4HO3Ha4eH. 970 Kocan npoekuma MepkaTopa c TaKUMK 3HAYEHUAMMU MapamMeTposB, yTobbI TAK
Ha3blBaemaAa Ha4ya/ibHaA IMHUA (J'IMHMH HanmeHbLlero MaCLUTa6a) npoxoaunna 4yepes KoOHeYHblEe TOYKU, a paCcCToAHUE
MeXay 3TUMUM TOYKaMK paBHANOCH L.

[nsa Kocoit npoekuun MepKaTopa 3a4atoTcaA cegyrowme napameTpsi:

e  WIMPOTa U A0ATOTa LEeHTpa NPoeKLMmU @g, Ag

®  a3UMYT Ha4yaNbHOWN ANHUN o

e pPa3BOPOT KOOPAMHATHbIX OCel y

e MacwTab Ha HaYyanbHOW AMHUK K

®  MPAMOYro/ibHble KOOPAMHATbI B LEHTPE NPOEKLUU Xo, Vo

A3MMYT Ha4yaIbHOW NIMHWUM JONMKEH HaxoauTbeA B AnanasoHe —90° < o < +90°. Takum 06pa3om, ec/im pasBopoT y He
3agaH, ocb OY 6ygeT HanpasaeHa BAONb HaYabHOM NINHWUK B CEBEPHYIO NOAYNNOCKOCTb, OX B BOCTOYHYIO.
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A3MMyT ot He MOXKeT paBHATbeA 0°. Eciv ocb HanpaBaeHa BA0/1b MepuanaHa, BbibupaiTte npoekuuio Faycca-Kptorepa.
TaK:Ke a He MOXKeT NPUHMMaATbL 3HauyeHua +90°, ITo ToxKe He NPobemMa, NOCKONbKY B OKPECTHOCTU TaKUX 3HAYEHUN
a3nMyT BAO/Ib re0e3n4ecKoi IMHUU MeHAETCA A0BOJIbHO BbICTPO, U MOXKHO BblBPaThb LEHTP NPOeKunn Ha
HEKOTOPOM YAaNeHUM OT NEPBOHAYANbHO BbIBPAHHOM TOUKM.

Pa3sBopoT y nepBOHa4aibHO BBOAW/ICA AN1A KOMNEHCALMMU HA4ya/IbHOro pa3BopoTa ocen, yTObbI BEPHYTb OCH oy
Harnpas/ieHne CTPOro Ha cesep. 1A HAC 3TO BeZIMKO/IeNHaA BO3MOXKHOCTb YNpaB/iATb opmeHTaumeﬁ oceit MCK
Nnpon3BOJ1bHO.

OnpepeneHue napameTpos

MpuBeaém gaHHble TeCcToBoro npumepa. OceBas IMHUA 3a4aHa NONOKEHMEM KOHEYHbIX ToYeK Ha anaunconge WGS
84: ¢, =51°c.w., A, =22°B.4,., 5 = 50° c.w., A, = 20° B.4. PaccTtosHMe BAO/b OCK 3a4aHO gaunHol L = 180300 m.

PaCCMOTpMM nocnenoBaTesibHOCTb pelweHnA 3a4a4m C UCNOJIb30BaHNEM PROJ.4. Bug, CTPOKM NapamMeTpOB TaKOB:
+proj=omerc +lat 0=po +lonc=Aoe +alpha=a +gamma=y +k 0=koe +x 0=xo +y 0=yo

npOCTOﬁ noaxod CoOCTouT B TOM, YTO6bI MOMECTUTH LLeHTP NPOeKLUM B NepBYyIo TOUKY. B cooTBeTCTBMMU C NOCTaHOBKOM
3a4a4uM onpeaenAarTca cnegyroulme napameTpbl:

+lat 0=51 +lonc=22 +x 0=0 +y 0=0

[nsa onpeaeneHuns napameTpa alpha HY»KHO pelwnTb 06PaTHYIO reoAesnyeckyto 3aady v HalTU asuMyT B NepBoO
TOYKe Ha BTOPYHO O15. 34€Cb BO3MOXKHbI ABa CAyYas:

e BTOpas TOYKa ceBepHee nepsoi, -90° < oy, < +90°; alpha = ay,
e BTOpas TOYKa toXKHee nepsBoi, 90° < a5 < 270°; alpha = a;, — 180°

MocKoNbKY NOCTaBAeHa 3a43a4a Ha ocb OX BAONb HaYabHOM NNHWUW B NPOTMBOMNO/IONKHYIO CTOPOHY OT BTOPOW TOYKM,
napameTpy gamma npucBomm 3HaveHue —90° B nepBom cayyae u +90° Bo BTOpPOM.

3HaueHMe napameTpa k_0 TaK»Ke MOMKHO OLLEHUTb MO pesy/ibTaTaM pelleHns obpaTHOM reogesnyeckon 3agaun: k 0 =
L/S, roe L — 3agaHHas AnMHa IMHUMK, S — ANUHA reode3ndyeckoit M3 pewweHua Or3.

PeweHue obpaTHO reopesnyecKkoit 3agaum

UTaK, n3 peweHuna O3 Mbl XOTUM MONYYNUTb a3UMYT ;5 U PACCTOSIHUE S, HY}KHbIe ANA onpeaeseHns NapameTpoB
alpha v k_0 cooTBETCTBEHHO.

MUKAHTHOCTb CUTYaL MKW NPUAAET TOT GaKT, YTO Ha INUMNCONAE Yepes ABe TOUYKW NPOXOAUT reofesnyeckan NMHNUA,
KoTopas B 61ecTaAlLeit maTeMaTUKe KOCOM Npoekuun capa MapTuHa XoTaliHa oTobparkaeTca B KpMBYLO Ha anocdepe,
He coBnagatouLyto ¢ Ayroi 60abworo Kpyra. Pacyétbl NOKasblBatoT, YTO BCAEACTBME 3TOMO TOYHOCTb COOTBETCTBUA
alpha =a;; Mk _0=L/S npu paccToOAHUAX B HECKONIbKO LLeCATKOB KMIOMETPOB NepPecTaéT ya0BAeTBOPATbL
TpeboBaHUAM reoaesunu.

Brnpoyem, mHorune 06BEKTbI MMetoT CKPOMHbI€ pa3mepbl «BCENrO» B HECKOJ/IbKO KM/TOMETPOB, U ANA HUX 3TOT
HEI'IpMﬂTHbIﬁ MOMEHT UMeeT UCKNHYNTENIbHO TEOPETUYECKOE 3HaYeHMeE.

OpHaKo ecTb eLwé ogHo obcTosTenbcTBo. YTuamTa geod 13 naketa PROJ.4 Bepcun 4.9.0 byaeT pewaTtb reogesmyeckmne
3ajauyn Ha annmncomae, ucnonbsys 6ubanorteky Geographiclib. Ho ceroaHs 8 xoay PROJ.4 Bepcun 4.8.0, 1 geod
YMeeT cuMTaTb TO/IbKO ANA chepbl.

TaK UKn MHa4ve, HaJ0 HayunTbCA O6XOAVITbC$| noapyyHbIMU CpencTtBamu.

MoarotoBum ¢paiin AaHHbIX C KOOPAMHATAMM KOHEYHbIX NYHKTOB inv.dat:



5IN 22E 50N 20E

n pewum Or3:

$ geod -I -f "%.10f" -F "Sf" +ellps=WGS84 +units=m inv.dat

Bo3mokHO, B cregytoweii Bepcumn PROJ.4 pesynbTaTom 3TOM KOMaHAbl byaeT pelweHre Ha anamnconge. CerogHs xe
U3 pelleHuns Ha chepe pagnycom, paBHbIM 3KBaTOPMaNbHOMY paauycy anamncomnaa WGS 84, nonyymnacs Takas
CTPOKA 3HAYEHUN 15, U5y, S:

-127.3948484062 51.0617802663 180119.673397

MocTpoeHue npoeKuun

Mo pesynbTatam peweHna O3 NOCTPOMM YePHOBYIO NPOEKLMIO. [TOCKONBKY @5 < (91, UMEET MECTO BTOPOIN BapuaHT;
npumem alpha = o;, + 180° = 52.6051515938°, gamma = +90°. MacwTabHbIi KO3PPULMEHT NOKa NPUPaBHAEM
eanHuue: k_0 = 1. MonyyeH npeaBapuUTenbHbli HAbop NapameTpoB:

+proj=omerc +lat 0=51 +lonc=22 +alpha=52.6051515938 +gamma=90 +k 0=1 +x 0=0 +y 0=0

MoarotoBum ¢aitn c KOOpAMHATaMM KOHEYHbIX ToueK pl2.dat:

22 51
20 50

BbInonHUM KOMaHAy:

$ proj -f "$f" +proj=omerc +lat 0=51 +lonc=22 +alpha=52.6051515938 +gamma=90 +k 0=1
+x 0=0 +y 0=0 +ellps=WGS84 pl2.dat

Mporpamma BblAAET KOOPAMHATLI NEPBOI U BTOPOI TOUEK X1, ¥ U X3, Y2 B MCK:

-0.000000 0.000000
-180292.238188 238.386305

KoopauHaTbl NepBOi TOYKKM paBHbI HY/O, Kak U AOMKHO 6biTb. KOOPAMHATLI BTOPOI TOUYKM OTAMYAKOTCA OT
OXKMZAeMbIX 3HaYeHW —L n 0. HeHyneBas BeNMYMHA Y, FOBOPUT O TOM, YTO HayaibHaA AMHUA NPOXOAUT MUMO
BTOPOW TOUYKM. 3HAUYUT, HYKHO NodobpaTb napameTp alpha, yTobbl C Npomax.

YncneHHble MeToAbl OT/IMYHO CNPABAAIOTCA C MOMCKOM KOPHSA ypaBHeHUA X, (alpha) = 0. lobaBnum HEMHOTO

reomeTpuu B 3aga4y 1 byaem yaydliaTb 3HadeHue napametpa no popmyne alpha’ = alpha - arctg (y> - y1) / (X2 = x1).
MoKeT, 3To He o4YeHb 3dDEKTUBHO, HO Yepes NATb UTepauuii npu alpha = 52.6809193468 nonyyaem Takue
KOOpAWNHaTbI:

-0.000000 0.000000
-180292.395746 0.000000

Bbluncnsem napametp k_0 no popmyne k_ 0=-L / (x5 - x;) = 180300 / 180292.238188 = 1.0000421773.

3anyck proj ¢ OKOHYaTe/IbHbIM HabopPOM NapameTpoB:

proj -f "%f" +proj=omerc +lat 0=51 +lonc=22 +alpha=52.6809193468 +gamma=90



+k 0=1.0000421773 +x 0=0 +y 0=0 +ellps=WGS84 pl2.dat

Pe3ynbTathl:

-0.000 0.000
-180300.000 0.000

MpoeKumsa nocTpoeHa.

BTopasa npoekuusn

Hepeako TpebyeTca BTOpas NPoeKUUA, ABAAIOLLAACA 3ePKa/IbHbIM OTPaXKeHNeM NepBoi: Havano KoopamHat MCK-2
BO BTOPOW TO4Ke, ocb OX Hanpas/sieHa BA0/Ib OCU B CTOPOHY, NPOTUBOMOJIOXKHYIO Hanpas/EHWUIO HA MEPBYIO TOYKY.
Taknum obpasom MCK-2 pasBépHyTa no oTHoweHuto K MCK-1 Ha 180° n cmeweHa Baonb ocu OX Ha AnuvHy L.

MocnegHee npeanoxKeHue nmeet ocobblit cmblich a4na Bbibopa cnocoba noctpoeHuns MCK-2. Ecam BbibpaTh cnocob,
M3N0MKEHHbIW ans MCK-1, TONIbKO € LLeHTPOM MPOEKLMM BO BTOPOI TOUKE U ONOPOM Ha asuMYT O5;, BbIACHUTCA, YTO
anocdepa BO BTOPOM C/ly4ae byAeT He Ta, YTo B NepBom, M 6oblUME KPYrW, NpoXoasLmMe Yepes ABe TOYKM, He
coBnagatoT. MpaBaa, pasHMLA He3ameTHa, NOKa PAacCTOAHWE He AOCTUTaeT BEIMUMH B HECKO/IbKO leCATKOB
KW/JIOMETPOB.

Takum 06pasom, eciv Hy»KHa napa B3aumoyssasaHHbIx MCK, BTopas cuctema CTpOMTCA Ha NapameTpax nepsow.
MapameTp gamma nameHsem Ha 180°, napameTpy x_0 npucBaneBaem 3HayeHue —L, BCEro-To u 4enos.

TectupoBaHue

Cosgaamm ¢aiin c KoopanHaTamu Asyx Todek pt34.dat Ha anauncomae:

21 51
21 50

Bbluncnmm koopanHatel B MCK-1:

proj -f "%.3f" +proj=omerc +lat 0=51 +lonc=22 +alpha=52.6809193468 +gamma=930
+k 0=1.0000421773 +x 0=0 +y 0=0 +ellps=WGS84 p34.dat

-55539.071 42936.465
-124171.432 -44612.843

Bbluncnmm koopanHatel B MCK-2:

proj -f "%.3f" +proj=omerc +lat 0=51 +lonc=22 +alpha=52.6809193468 +gamma=-90
+k 0=1.0000421773 +x 0=-180300 +y 0=0 +ellps=WGS84 p34.dat

-124760.929 -42936.465
-56128.568 44612.843

KanbKynaTop noaresepKaaeT, uTo:

® CYMMbl KOOPAMHAT X COOTBETCTBYIOLMX TOYEK paBHbl —L
® CYMMbl KOOPAOWNHAT Yy COOTBETCTBYOLWMX TOYEK PAaBHbI HY/1HO

3akn4yeHue

PaccmoTpeHHbIM cnocob NOCTPoeHMsA NPOEKLMMN MPOCT, MOCKO/IbKY NO3BOAAET 3aMeHUTb 3HaHWe MaTeMaTUYecKow
KapTorpadum obpalieHnem K PROJ.4, KOTOPbIV UCNONb3YETCA KaK YEPHBIN ALLMK.



B Kocolt npoekuun MepkaTopa macwTtab oTobpakeHus BAOAb HaYabHOM IMHWUM He ABNSAETCA NOCTOAHHbIM,
MOCKO/IbKY MPU M3MEHEHUW LUMPOTbI MEHAETCA KPUBU3HA CEYEHUA INAMNCONAA. ITO HECYLLLECTBEHHO AN 06BbEKTOB
AJIMHOM B HECKO/IbKO KUNOMETPOB, HO CTAHOBUTCA 3aMETHbIM NPW o4eHb 60bWwKX gAnHaxX. YTobbl yMeHbLWNUTb
3QPEeKT, LeHTP NPOEKUMN PacnonaratoT B cepeguHe AnHUM.

B aTom cnyyae 3agaya NOCTPOEHMA MPOEKL MM NO ABYM TOUKAM YC/OKHAETCA: LEHTP NPOEKLMM HYKHO NOMECTUTb HA
Ayry 60/1bWIOro Kpyra, NPoXoAALero Yyepes KoHeuHble TOUYKK. Mo¥Kanyi, BCE e NpoLe UCNoib30BaTb ANS PeLleHus
TaKMX 33434 chepuyeckyro TPMroHOMEeTpMIO Ha anocdepe.

Ccbinku
e Map Projections — A Working Manual, Snyder J. P., USGS Professional Paper 1395, 1987
e Coordinate Conversions and Transformations including Formulas, EPSG Guidance Note 7, 2002
e Hotine Obligue Mercator
e man proj—PROJ4
e man geod —PROJ.4

e GeographicLib
e [JlobaBneHne MecTHOM KoopAMHaTHOM cucTtembl B GIS

O6cyamnTb B popyme KommeHTtapmes — 0
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[ata co3pganua: 20.11.2014
AsTop(bl): ErnieBoyd


http://pubs.usgs.gov/pp/1395/report.pdf
http://pubs.usgs.gov/pp/1395/report.pdf
http://pubs.usgs.gov/pp/1395/report.pdf
http://pubs.usgs.gov/pp/1395/report.pdf
http://pubs.usgs.gov/pp/1395/report.pdf
http://pubs.usgs.gov/pp/1395/report.pdf
http://pubs.usgs.gov/pp/1395/report.pdf
http://pubs.usgs.gov/pp/1395/report.pdf
http://pubs.usgs.gov/pp/1395/report.pdf
http://pubs.usgs.gov/pp/1395/report.pdf
http://pubs.usgs.gov/pp/1395/report.pdf
http://pubs.usgs.gov/pp/1395/report.pdf
http://pubs.usgs.gov/pp/1395/report.pdf
http://pubs.usgs.gov/pp/1395/report.pdf
http://remotesensing.org/geotiff/proj_list/guid7.html
http://remotesensing.org/geotiff/proj_list/guid7.html
http://remotesensing.org/geotiff/proj_list/guid7.html
http://remotesensing.org/geotiff/proj_list/guid7.html
http://remotesensing.org/geotiff/proj_list/guid7.html
http://remotesensing.org/geotiff/proj_list/guid7.html
http://remotesensing.org/geotiff/proj_list/guid7.html
http://remotesensing.org/geotiff/proj_list/guid7.html
http://remotesensing.org/geotiff/proj_list/guid7.html
http://remotesensing.org/geotiff/proj_list/guid7.html
http://remotesensing.org/geotiff/proj_list/guid7.html
http://remotesensing.org/geotiff/proj_list/hotine_oblique_mercator.html
http://remotesensing.org/geotiff/proj_list/hotine_oblique_mercator.html
http://remotesensing.org/geotiff/proj_list/hotine_oblique_mercator.html
http://trac.osgeo.org/proj/wiki/man_proj
http://trac.osgeo.org/proj/wiki/man_proj
http://trac.osgeo.org/proj/wiki/man_proj
http://trac.osgeo.org/proj/wiki/man_geod
http://trac.osgeo.org/proj/wiki/man_geod
http://trac.osgeo.org/proj/wiki/man_geod
http://geographiclib.sourceforge.net/
http://gis-lab.info/qa/local-cs.html
http://gis-lab.info/qa/local-cs.html
http://gis-lab.info/qa/local-cs.html
http://gis-lab.info/qa/local-cs.html
http://gis-lab.info/qa/local-cs.html
http://gis-lab.info/qa/local-cs.html
/forum/viewtopic.php?t=17733
/forum/viewtopic.php?t=17733
/forum/viewtopic.php?t=17733
http://gis-lab.info/forum/memberlist.php?mode=viewprofile&u=10457

