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PO3I‘]\HHYTO 3aCTOCYBAHHSI AATOPUTMY 0araTornoTOKOBOT'O IIpOrpaMyBaHHsA AN p03pO6KI/I Cu-
CTeMHU BU3HAYECHHA MiCL[eHOAO}KeHHH lyHKTiB 36YA}KGHHH IIPY>XHUX KOAMBAHb HiA Yqac IIpoBeAEeH-

HSI MOPCBKUX CEMCMIYHUX POOIT.

Application of algorithm of multi-stream programming for elaboration of the system of de-
termination of excitation points location for elastic vibrations on conducting marine seismic

surveys is considered.

Bcrynaenue. B 66-m petice HVIC "TIpodec-
cop Bopguunkuit" (2010 r.) ObIAM IPOBEAEHEBI
OIIBITHO-METOAMYECKUE UCCAEAOBAHUS ITU(HPOBONA
CEeUCMOPa3BEAOYHOM TEAEMETPUYECKOM CUCTEMEL
XZone Bottom Fish ¢ nHeBMoucTouHUKamMu pup-
mbl BOLT B 3anapHo# yactu YepHoro mops [Ko-
6oaeB, 2011]. I'lpu 0OpaboTKe 3KCIIEpPUMEHTaAB-
HOTO MaTepHaAa HaOAIOA€HUM, BEIIIOAHEHHBIX B
AQHHOM pelice, CTaAO OUeBUAHA HEOOXOAUMOCTb
YCOBEePIIIeHCTBOBAHUSA CUCTEMBI IIPUBSI3KU ITYHK-
TOB BO30Y>KAEHUS YIPYTUX KOAeOAaHUU K reorpa-
(pryecKuM KOOPAVHATAM.

DyHKIMOHAABHAS cXeMa. AT pellieHust 3TOH
33Aa4M IIPEAAATaeTCs CAeAYIOlasl IPOrpaMMHO-
amnnaparHas cxeMa (puc. 1), KoTopas, IpuHUMas
nH@opManuio nmpubdopa GPS 1 KOHTpOAAepa UC-
TOYHUKA BO30OY>KAEHUS YIIPYTHX KOAeOaHNM, obec-
TeuyrBaeT HAaKOIAeHNe NH(MOPMAIUU O reorpa-
(brueCcKOU IIPUBA3Ke IIYHKTOB B3pbIBa. KOHTPOA-
A€p MCTOYHUKA — YCTPOMCTBO, KOTOpOe obec-
reyrBaeT ylpaBAeHNe THeBMaTU4eCKUM UCTOU-
HUKOM, a TaKyKe BHEITHUH 3aIlyCK [JeHTPAABHOU
cTraHuu. LleHTpaAbHAs CTaHIMA BBIIOAHSAET COOP
UHGOPMAIUU OT IPUEMHEBIX MOAYAEH KOCEHL.

[TporpamMMa KOMIIbIOTEPa OTCAEKMBAET Cpa-
OaThIBaHNE KOHTPOAAEPA MCTOYHHMKA, U IIO ero

I'eogpusuueckutl xyprnaar Ne 1, T. 34, 2012

UMIYABCY "“3aIlycK” 3aluchIBaeT IIOAydaeMble OT
GPS panHBIE B (pavin. B parbHelIIeM copeprka-
HMe 3TOro (harira OyAeT UCIIOAB30BATHCI AN YTOU-
HEeHHSI MECTOIIOAOJKEeHNs TYHKTOB B3phiBa. [1pu
MIPOEKTUPOBAHUU CXEMHBI MCIIOAB30BAACS IIPUOOP
GPS "Garmin GPS 18 PC" [www.garmin.com]. [Tpe-
AYyCMOTPEHA BO3MOKHOCTB 3aMeHHI ITpubdopa “Gar-
min GPS 18 PC" na mpu6op “Trimble Acutime 2000"
[www.trimble.com].

GPS
Kourpoaaep KoMmmnsiorep
HCTOYHHKA
\ nporpaMma, cobuparomas
reorpauyecKue
+ KOOPAMHATHI MYHKTOB
B3pbIBa

LlenTpaarsHasn

CTaHLHA

Puc. 1. Baok-cxeMa CHUCTEMBI ONIPEAEAEHUSI MECTOIIO-
AOJKEHUS IIYHKTOB BO30Y>KAE€HUS YIPYTUX KOAeOaHUM.
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CAeAyeT 3aMeTHUTh, UTO IIPU OIleHKe TOYHOCTHU
MECTOIIOAOSKEHUSI CeICMUYEeCKOY KOCHI He00XO0-
AMIMO AEAQTh Pa3Anune MeXXAy aOCOAIOTHOM U OT-
HOCUTEABHOM TOYHOCTBIO HaBUTAITUOHHBIX METO-
AOB. AGCOAIOTHASI TOUHOCTH Ba’KHA AAS AETaABHBIX
MOPCKHUX UCCAEAOBAHUM, IPU KOTOPHIX TpeOyeT-
cs1 THPOPMAIIUA A IOCAEAYIOIIEro BO3BpaTa K
HEKOTOPBIM TOYKaM IIPO(UAS, HAIpUMeED, YTOOBI
OIIPEAEAUTH MECTOIIOAOKEHNE OYAYILEN CKBa)KU-
HBL OTHOCHUTEABHAsI TOYHOCTD BaJKHQ, ITPEXKAE BCe-
TO, AASL TOTO, YTOOBI 00EeCIIeYUTh IIPaBUABHOE I10-
AOJKEHHE OAHOTO CEMCMUYECKOTO IIPO(UAT OTHO-
CUTEABHO APYTOTO.

[Tpu npoBepeHNY MOPCKUX CEMCMUYECKUX pa-
OOT OTHOCUTEABbHAsI TOYHOCTE OIIPEAEAEHUS MeC-
TOIIOAOJKEHUS IIopsIAKA T 15 M cunTaeTcs npueM-
Aemot [lepudd, 'eapapt, 1987]. [TosaTomy TOU-
HOCTb UCIIOAB3YEMBIX B AQHHOU CXeMe IpUubopoB
GPS MO>XHO CUUTATh YAOBAETBOPUTEABHOU.

OueBUAHBIM CIOCOOOM ITPOrPaMMHO-AIIIaPaT-
HOM peaAmsanuu OAOK-cXeMbl (cM. puc. 1) cum-
TaeTCsl UCIIOAB30BaHUEe CUCTEMbI ITPOrPaMMHBIX
NIpepBIBAHUM KOMIIBIOTepa. B 3TOM cAaydyae KOHT-
POAAED HCTOYHHMKA NHUITUMPYET cpabaThbiBaHue
ITHEBMAaTUYECKOI'0 NCTOYHHMKA B3PhIBA 1 OAHOBPE-
MEHHO II0AAeT UMITYALC Ha ITaPAAAEABHBIN ITOPT
KOMIIBIOTEPA, KOTOPHIM ITOPOKAAET CUTHAA IIPO-
rpaMMHOTO IIpepbIBaHUsA KOMIIbIoTepa. [Iporpam-
Ma cbopa reorpadrdecKmx AQHHBIX, IPUHSIB 3TOT
CHUTHaA, CUUTHIBAET C IIOCAEAOBATEALHOTO ITOPTa
KOMIIBbIOTepa nH@opmanuro u3 oydepa GPS.

Y onrcaHHOM CXEMBL CAEAYIOIIE HEAOCTATKH.
Cyl1iecTByeT BepOSTHOCTD TOTO, YTO IIPY UHUIIN-
aAM3aIUM IPOTPaAaMMHOTO IIPePLIBAHMUS OT KOHT-
poarepa ucrounuka Oygep GPS Oyaet nycT. Ta-
Kas CUTyalys BO3MOSKHA M3-3a HMKAUYHOCTH 3aIIU-
cu paHHBIX B Oydep GPS. Kpowme Toro, npu Ma-
AOM KOAMYECTBEe CIIYTHHKOB B IIPeAeAaxX BUAU-
MocTu auTeHHBI GPS He Bce moas naketa NMEA
[www.nmea.org | IIOCTOSTHHO 3aIllOAHSIOTCS, 1O -
3TOMY IIpU CpabaTbIBAHUM KOHTPOAAEPA UCTOY-
HUKa IIporpaMMma MOJKET He 3allUCaTh B (haiia reo-
rpaduyeckyrie KOOPAMHATEI IYHKTA B3PhIBA.

C yd4eTOM yKa3aHHBIX IIPOOAEM IIpeAAaraeT-
Csl CAepylolllee pellleHHe 3aAauM (puc. 2) ¢ uc-

\ Tlotok panubix GPS

I'raBHBIA MOTOK

TTOAB30BaHMEM aATOPUTMa MHOTOIIOTOYHOTO TPO-
rpammupoBanus [Credenc, Aurrunc, 2007].

'AaBHBIN IOTOK NPOTPAMMBI IIOCTOSHHO OTCAE-
KMBAET COCTOSHUE TTapaAAEABHOTO TTOPTa KOM -
IbIOTEPa, OKUAQsl IPUXO0A UMITYABCA OT KOHT-
POAAepa UCTOYHHKA U, UCIIOAB3YS BO3MOKHOCTH
MHOTOITOTOYHOTO ITPOTPAaMMHUPOBAHUS, IIOPOFKAA-
eT ABa AouepHUX noToka. OAMH Yepe3 MOCAEAO-
BaTeAbHBIN TTOPT KOMIBIOTEPA MMOCTOSTHHO CYU-
ThIBAeT AaHHBIe ¢ mpubopa GPS, 3anoaHaa cTek
B IIaMSATH KOMIIBIOTEPA, & BTOPOMN IIPU IIOAyYE -
HUM CUT'HaAa TA@BHOTO IIOTOKA, HMOCTYIMAIoOIIero
OT KOHTPOAAEPA UCTOUYHUKQ, 3alIMCHIBAET OAM K-
mutt makeT NMEA 13 notoka paHHbix GPS B pe-
3YABTUPYIOIIUN (PaUA.

Taxum 06pa3oM, BCce IOTOKU IIPOTPaMMBL AO
MOMEHTa IPUXO0AA MMIIYAbCA B IIapaAAEAbHBIN
IIOPT KOMIIbIoTepa (PyHKIIMOHUPYIOT HEe3aBUCH-
MO APYT OT ApyTa.

IIporpamMMHas peaamsanusi. Ansi pearmnsa-
MY ITPOEKTa UCITOAB30Barach Oubanoreka Boost
Threads [Williams, 2007; www.boost.org]:
#tinclude “boost/thread/thread.hpp”
class GpsThread
{/*Vinunuarusanys MoCAeAOBATEALHOTO IIOPTA;
*/

/*CuuThiBaHUE AQHHBIX C ipubopa GPS B cTek;
*/} oGps;

class RflThread

{/*Coszpannue pesyasrupytorero gariaa; */ } oRfl;
int mParPin()

{/*Viaunnrarn3anms IapasAeABHOro IopTa; */
/*LIuKA cAesKeHMs 3a COCTOsTHMEeM KOHTakTa 10
MaparAeABHOTO MopTa; */}

int main()

{//co3paeTcst MOTOK, paGOTAIOIIUY C IPUOGOPOM
GPS

boost::thread MymGps(oGps);

//co3paeTcs TIOTOK, 3alUChIBAIONINN AAHHLIE B
PEe3YABTUPYIOMIUN (harin

boost::thread MymRfl(oRfl);

//yCTyIIUTb IOPOKACHHOMY IIOTOKY KBAHT Bpe€ -
MeHU

boost::thread:yield();

//TAGBHBIN MTOTOK CAEKEHUSI TPUXOAQ UMITYAb-

BAOK 3anmucn
aiira

IToToK AaHHBIX B (haia

/

HUMOyABC KOHTPOAAEPA

s

Puc. 2. AaropuTM nporpaMMbel cOopa reorpad@uiyecKux KOOPAMHAT IIYHKTOB BO30Y’KAEHUS YIPYTUX KOAeOaHUM.
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Cca C KOHTPOAAEpa UCTOYHUKA
mParPin();

//T'AaBHBIM IOTOK OyAeT OKUAQTH OKOHYAHUS CY-
IIIeCTBOBAHUS AOUEepPHEero IOToKa
myThread.join();

return 0;}

Koraa nopo>xaeHHBIN KOHTPOAAEPOM HCTOU-
HUKa UMIIYALC MHUIIMAAM3UPYET IIPOIecC 3alu-
CH TeKyIIUX AaHHBIX ITakeTa NMEA npubopa
GPS B pesyabTUpytomui paua (cM. puc. 2 "Baok
3anucu (parina'), Hebe3ormacHO pa3peniaTh 3alnuch
HOBBIX AQHHBIX B CT€K. HTOOBI UMETh BO3MOKHOCTh
KOHTPOAMPOBATH IIPOI[ECC COBMECTHOT'O MCIIOAB-
30BaHUS PA3AEASIEMOTO pecypca, UCIOAB3yeTCs
00BEKT MBIOTEKC (boost::mutex), TO3BOASIONINMI B
K& KABIM TEKYIUM MOMEHT BpeMeHU ITIOAYIUTH AO-
CTYTI K Pa3AEAsIEMOMY PeCcypcCy, KOTOPBIM, B AQH-
HOM CAYyYae, U IBASIETCS CTeK IIaMATH, TOABKO OA-
HOMY IIOTOKY. I TOTOK, TOAy4YMBIINI AOCTYII K CTe-
Ky IIaMATH, "OAOKHPYeT" MBIOTEKC, TEM CaMbIM 00eC-
IIeYrBas UCIIOAB30BaHME PA3AEAsIeMOT0 pecypca
TOABKO OAHUM IIOTOKOM B Ka’KABII TEKYIIWMI MO-
MEeHT BpeMeHH.

bubanoreka Boost. Threads rapanrupyert npa-
BUABHOE PAaOOTy MBIOTEKCQ, II03BOAss N30eKaTh
HeCBOeBpeMeHHOe 0CBOOOKAEHNE MBIOTEKCOM pas3-
AEAsIeMOT0 pecypca:

#include "/usr/include/boost/thread/thread.
hpp"

#include “boost/thread/mutex.hpp"
#include <iostream>

using namespace std;

boost::mutex io_mutex;

//Tloaydyenue paHHEIX ¢ ipudbopa GPS yepes mo-
CA€AOBATEABHBIN IIOPT KOMIIBIOTEPA

class GpsThread

{boost::mutex mutex;

/*VIHUIIMaAn3a1us TOCAeAOBATEABHOTO TIOPTa; */
int init()

{boost::mutex::scoped_lock scoped_lock (mu-
tex);}

/*CunuThiBaHMe AQHHBIX c Ipubopa GPS B cTek;
*/}i

GpsThread oGps;

//3ammch nHOPMAITUY B PE3YABTUPYIOITIH (Patin,
110 KOMaHAE C ITapaAAEeABHOTO TIOpTa //KOMIIBIO-
Tepa

class RflThread

{boost::mutex mutex;

int init()

{boost::mutex::scoped_lock scoped_lock(mutex); }
/*Co3paHune pe3syALTUPYIONIEro dataa; */ };
RflThread oRfl;

//YTeHne AQHHBIX U3 pa3peAseMOoTo CTeKa Iia-
MSTH
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void read_gps()

{int i = oGps.init();
boost::mutex::scoped_lock scoped_lock(io_
mutex);}

//3anuch AAHHBIX B Pa3AeAsieMBIN CTEK TTaMsSITH
void write_outfile()

{int i = oRfl.init();
boost::mutex::scoped_lock scoped_lock(io_
mutex);}

//MeTop, BEIIOAHSIETCSI B TA@BHOM ITOTOKE IIPOT-
paMMBbI

int mParPin()

{/*Vinnnnraru3anns IapaAAeAbHOrO IOPTa; */
/*LIUKA CAeKeHUsT 3a COCTOSTHUEM TTapaAAeAbHO-
ro mopTa; */}

int main (int argc, char ** argv)

{using namespace boost;

//dopmupyeTcs rpylia AOuepHUX IIOTOKOB (2 Io-
TOKa)

thread_group thrds;

//co3paercst mIOToK, paboTarommii ¢ npubopom
GPS

thrds.create_thread(&read_outfile);
//Cc0o3paeTcs MOTOK , 3aIlIMCHIBAIOIINMN AQHHBIE B
pPe3yAbBTUPYIOLIUY (harin
thrds.create_thread(&write_gps);

//TAQBHBIY IOTOK CA€KEHUS IPUXO0AQ UMITyAbCa
C KOHTPOAAEPA UCTOYHUKA

mParPin();

//TloTokm pyHKIMU main npeskae 6yAeT KAQTh
OKOHYaHMS AOYEPHETro ITOTOKa

thrds.join_all();

return 0;}

Ilo psaAy IpUUYMH He BCe COOOIIeHUs IIPOTO-
Kora NMEA copep>kaTcsi B KaXKAOM ITpUHUMae-
moM npubopom GPS nmakere. AAsT perucTpaluu
reorpamyecKuX KOOPAMHAT ITyHKTOB B3pEIBa M3
Tekylulero NMEA makeTa Hy>KHBI AMOO CTpOKa
GGA, Aanbo crpoka RMC [www.nmea.org]. ITo-
3TOMY IpOTpaMMa, Ipe’kAe YeM 3allmcaTh AaH-
HBIE B PE3YABTUPYIOIUY (DaliA, PUABTPYET AQH-
HBIE CTEeKa IIaMATH, OTOpAaCchIBas U30BITOYHYIO UH-
dopmariuio.

BoiBopA. OmnmcaHHasi CUCTEMa OTPEAEAEeHUS
MECTOIIOAOJKEHUS TYHKTOB BO30OYKAEHUS YIIPY-
Ir'X KOA€OAHUU IIPU IIPOBEACHUN MOPCKUX CEHC-
MOPa3BEAOBATEABHBEIX PabOT SIBASIETCSI BCIIOMO-
TaTEeABHBIM WHCTPYMEHTOM, TTpeAHa3HaYeHHBIM
AAST AOKYMEHTHUPOBAHUS AQHHBIX CEUCMUIECKO -
ro TpodUAd. AATOPUTM MHOTOIIOTOYHOTO TIPOT-
PaMMHPOBAHUSA, UCIIOAB3yEMEIN IIPU Pa3pabdoT-
Ke DTOU CHUCTEeMBI, TIO3BOASIET OIITUMAABHO WC-
IIOAB30BaTh PECYPCHI COBPEMEHHEBIX KOMIIBIOTE-
pPOB U NPUMEHUM AAST MHOTHUX TeO(PU3UIEeCKUX
3aAad.
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