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BBegeHune

PykoBOACTBO NpeAHa3HAauYeHOo ANA HauMHatowmx obpabaTbiBaTh AaHHblE CEACMOPA3BEAKN METOLOM
npenomneHHbix BosiH (MIB) B nporpamme RadExPro npu nomowm moayna Easy Refraction.
MocnepoBaTenibHO paccMaTPUBAKOTCA BCe 3Tanbl 06paboTKM: 3arpy3Ka AaHHbIX, MPUCBOEHNE TEOMETPUN,
KOppenauma nepsbix BCTYN/IEHUI, BblAeNeHNe CETMEHTOB roaorpados, COOTBETCTBYOLWMX PA3UUYHbIM
cnoaAM U1, cobcTBeHHO, obpalleHne rogorpados 1 NONyYEeHUE CAOUCTOM CKOPOCTHON Mogenu cpesbl.

MpegnonaraeTca, YTO YMTaTeNb 3HAKOM C TeopeTUndeckummn ocHosamm MIB n metoaa t0.

McxoaHble aaHHble Ana paboTbl U NPOEKT, KOTOPbIN A0/KEH NONYYUTHCA B PE3Y/IbTAaTE, MOXHO CKayaTb C
Hawero canTta http://www.radexpro.ru/downloads/tutorials

Co3aaHue npoekra

MpPOEKT — 3TO COBOKYMHOCTb UCXOAHbIX AAHHbIX, MPOMENKYTOUYHbIX M OKOHYaTe/IbHbIX Pe3y/1bTaTOB
06paboTKK, NOTOKOB 06PaboTKKN, OpraHM30BaHHbIX B €ANHYIO 6a3y AaHHbIX, UCMO/Ib3yEMYIO NAKETOM
06paboTkun cemcmmnyecknx gaHHbix RadExPro. MNpoeKTbl XpaHATCA B OTAE/bHbIX NanKax Ha AUCKe, Nanka
ONA NPOEKTa CO34aeTCs aBTOMATUYECKM NPU CO34aHUU NpoeKTa. [POeKT MOXKHO NepeHOCUTDb C
KOMMbIOTEPa Ha KOMMbIOTEP NPOCTbIM KOMMPOBaHWEM Manku (Npu yCI0BMK, YTO BCE UCMO/b3yeMble
AaHHble XPaHATCA BHYTPM 3TOM Nanku).

HOApO6HO CO34aHME NPOEKTa U 3arpy3Ka B HEro AaHHbIX ONMCaHbl NO Waram B pykoBoAcCTBe
«KaK co34aTb NPOEKT M 3arpy3unTb B HErO AaHHbIEY.

3arpy3Ka AaHHbIX U NpucBoeHne reomMmeTpuun.
CKOHCTpyMpyem NOTOK, cocToAwmn ns moaynei SEG-Y Input n Trace Output.
Mpwn pobasneHnn moaynsa SEG-Y Input 3aganTe napameTpbl YTEHMA AaHHbIX U ybeauTech, 4To daiinbl

nayT B NPaBWUbHOM NOCNeA0BaTeIbHOCTM, HaunHasn c MB -24. YTo6bl N3MEHUTb NONOXKEeHUe Nto6oro us
¢$ainnoB B CNUCKE, BOCMO/b3yATECh CTPENKAaMM BBEPX AN BHM3 B NPaBOM YacTK gManora MMnopTa.


http://www.radexpro.ru/downloads/tutorials
http://www.radexpro.ru/downloads/tutorials
http://radexpro.com/wp-content/uploads/2016/11/RU_HowToCreateProjectAndLoadData.pdf

-

SEG-Y Input

S|

—File(s)

«o'\Desktop\Tutorial_refraction'\Datal-24_source.sgy
ko '\Desktop\Tutorial_refraction'\Data0_source.sgy
«o'\Desktop\Tutorial_refraction'\Datal11_source.sgy
«o'\Desktop\Tutorial_refraction'\Data'23_source.sgy
«o'\Desktop\Tutorial_refraction\Datal35_source.sgy

T | »

Add...

Delete | Load Iist...l Save

—Sample format

[T Take format from file
12 141 Ry
[w IBM Floating Point

Sample interval |1
Mumber of traces I 0
Trace length |512

list... |

[~ Take byte order from file
{* Big-endian byte order (SEG-Y standard)

Use frace
[ weighting
factor

™ Lite-endian byte order

Sorted by | FFID:OFFSET

¥ Getall ™ Selection

R

& 30 survey 2D Survey Profile ID

I 1
[~ Remap header values

[ From batch list

o]

RECNO, 41,181/ SOURCE, 41,185/ ILINE_NO, 41, , 189/ XLINE

Cancel Load remap. .. Save remap. ..

Mocne mogynsa SEG-Y Input B noTok obasum mogynb Trace Output. 3TOT MOAYb COXPAHNUT
NPOYUTAHHbIE AaHHble B 633y AaHHbIX, YTOObI MOTOM MOKHO 6bI10 NPUCBOUTL UM FreoMeTputo. OBBbEKT,
KOTOpbIV ByAeT coaeprkaTb 3TU AaHHble Ha3oBuUTe raw_data n pasmecTuTe ero Ha BTOPOM ypOBHe 6a3bl
OaHHbIX B npodunb Line 1 (Kak NoKasaHO Ha cneayloleM PUCYHKe).

Select dataset

LX)

Object(s): raw_data|

¥ # | Show ohjects from sublevels

a 15 Areal
4 |[=] Linel|
3 Flowl

Mame Location T

1

(L

Ok

] [ Cancel

)

h

TaKKe, 41A KOHTPoAA, nocne moayna Trace Output go6asbTe B NOTOK Mmoaynb Screen Display.

MoNyYeHHbIN NOTOK AONXKEH BbIrNALETbL Cleayolmnm ob6pasom:



Processing flow >> Areal fLinel / Flowl X All modules

BB~ %o~ B ::

SEG-Y Input <- [multiple] 4 Data If0
Trace Output -> raw_data Trace Input
Screen Display Trace Output
SEG-Y Input
SEG-Y Output
SEG-D Input
RAMAC/GPR
SEG-B Input
Norvc

SEG-2 Input
G551 Input
SCS-3 Input
Suner Gather

13

m

[OnA BbINONHEHMA NOTOKa BblbepuTe NYHKT MeHIo Run. B pe3ysibTaTte A0/1I3KHO OTKPbITLCS OKHO
Screen Display, oTobparkatoliee BBOAMMbIE AaHHble, @ CaMM AaHHble ByayT Nnpo4ynTaHbl u3 daina Ha
AVCKe M 3anucaHbl B 6a3y aaHHbix. OKHo Screen Display, KoTopoe 40/1XKHO NOSABUTLCA Ha 3KPaHe,

npmneegeHoO HUXe.

[Ad My project/My area/Line 1/010 Data load  [14:40:43] = | B |-

Zoom Common parameters.. View Tools Eat/Stop flow  Exi Help

Qe SO wl

FFID
05

m

100+

-}_.
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2
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200+

T

250+

300~
Tr143

[anee He06X0AMMO NPUCBOUTL FEOMETPUIO CEMCMUYECKMM AaHHbIM: KOOPANHATbI MCTOYHMKA
(SOU_X) n koopauHaTtbl npuemHmKa (REC_X). Ana aToro Bocnosnb3yemca mogynem Geometry Input.

Co3spalite HoBbIM noTok 020 - Geometry Input, no6aBbTe Mmoaynb Trace Input, BbibepuTte paHee
CO3/4aHHbIN Habop gaHHbIX raw_data Kak NoKasaHO Ha KapTUHKe, M 3arpy3uTe BCe AaHHbIE B TOM
nopaakKe, Kak oHW MayT B Habope faHHbIX, YKa3as B nose Selection Get all. HaxkmuTte OK — moaynb
6ynet nobasneH B NOTOK.

Cnegytowmm warom gobasbte moaynb Near-Surface Geometry Input. [laHHbI Moaynb NpegHasHayveH
ONA NPUCBOEHUA TeOMETPUN JaHHbIM, MONYYEHHbBIM PAa3/IMYHbIMU METOAAMM, B TOM uncie u MIMB.




2 R
RadExPro 2016.2 » > > my_Project [E=EER

Database Options Tools Windows Help

{*:}:'} Processing &) Database navigator
Project tree X | Processing flow => Areal (Linel /020 Geometry Input X All modules x
» & | @ B | BB~ % - B m » -
4 Io Areal a DatalfO ~
4 [ Linel Trace Input
i 010 Data load Trace Output r
|5 020 Geometry Input| SEG-Y Input M
SEG-Y Output
5EG-D Input
RAMAC/GPR
SEG-B Input
Noruc
SEG-2 Input
- - G55l Input s
Actions X | | 53 Flow status 8 X
|Load flow 020 Geometry Input < Linel < Ar¢ = ® Fowi[E |
Create flow 020 Geometry Input at the line ”H my_Project / Areal / Linel / Flowl - started 22 Honfips 2016 . 14:15:13
Unload flow 010 Data load < Linel < Areal
. SEG-Y Input - Completed
Load flow 010 Data load < Linel < Areal Trace Output - Completed
Rename flow Flowl -> 010 Data load at the li Screen Display - Completed
Adld module Screen Displayfrci»m the list 1. all done 22 Hosfps 2016 7. 14:17:20
4 n 2

Trace Input ﬂ
—Data Sets —Sort Fields
raw_data Mumber of Ensemble Fields
""" Mote: Ensembles will be defined
;L ;I' by this number of sort fields.

Add... Delete Add. .. Delete

™ Selection
[™ From batch list

[ Load headers only

" Select from file File.., |

" Database object Chl:u:use...l
oK I Cancel * Getal

Mpwn I,Cl,06aBI'IEHl/‘Il4 MmoAayna NnoABUTCA ANaN0roBoe OKHO MoaynAa, NOKasaHHOE Ha KapTUHKE HUXe.
anIHLI,MﬂVIaIIbHO MoAayAnb AennTca Ha ABe YaCTu — UHTEPaKTUBHYIO, Ha KOTOpOf/'I cXxematuyecku
M306pa)~KaTECH TeKYLWaA pacCTaHOBKa, 1 YaCTb C 3a4aHMEM NaPaMETPOB Ha6m0p,eHm71. Mpn nsmeHeHnn
napameTpoB Ha6mop,eHm71 B HUXKHEM 4aCTu, COOTBETCTBYOLWME NO3NLUNN PaCCTAaHOBKK NoacBe4vYnBatoTCA
CTpenKaMu B BerHEﬁ 4acTn moayna.

[na 3agaHnA reomeTpumn AaHHbIX, NoAyYeHHbIX No metoay MIB, nepeinaute Bo BknaaKy Refraction.



CeedeHusa o paccmaHosKke Habao0eHUl nosayyeHHbix 0aHHbIX: [puémHasa nuHus — 48 KaHanos,
paccmosiHue mexoy KaHanamu - 1 memp. [TyHKmol 8036yxc0eHusa Ha Koce — 1, 12, 24, 36, 48 kaHanw! (O,
11, 23, 35, 47 M coomeemcmeaeHHO). BoiHOCbI - -24 Mempa om nepeo2o KaHana, 23 mempa om
nocnedHez0 KaHana.

Mpw pacueTe reometpum ¢ nomolubio moayns Near-Surface Geometry Input - Refraction 6yayT
pPaccYnTaHbl KOOPANHATLI UICTOYHUKOB , MPUEMHUKOB U PACCTOAHUA UCTOYHMK-MPUEMHMK. [laHHaA
nHdopmauma 3anncbiBaeTca B nons 3aronoskos SOU_X, REC_X, OFFSET cooTBeTCcTBEHHO.

e

MNear-Surface Geometry Input ﬁ

Reflection/MASW | Refraction |

[+ Fixed [ Variable

1 2 N

LN B s A B B/

Parameters

First Source Position | -5

m First Receiver Position |0 m
Receiver Step 5 m
Mumber Of Channels | 12 Binsize |2 m
Mumber of shotz at one point lli

[ Reassign FFID and CHAN trace headers

Source Step

117

oK | Cancel

[nAa pacyeTta reomeTpuUm HEOHXOAMMO YKa3aTb CeAytolme napameTpbl (Bce KoopauHaTbl byaem
YKasblBaTb B METPax, 3a HO/Ib BO3bMEM NOJIOXKEHWE NePBOro KaHasna) CoracHO ONMMCaHMIO PAacCTaHOBKM,
npuseaeHHOMY Bbllle:

MpuemHan nuHua (pasgen Receivers)
e KoopauHaTa nepsoro KaHana (First receiver position) - 0
o Llar mexay npuemHunkamu (Receiver step) - 1

e Konnuectso KaHanos (Number of channels) — 48



MyHKTbI BO36Y)XAeHMA Ha Koce (Streamer sources)

3a4aaMM KOOpPAMHATLI MYHKTOB BO36YKAeHMA Bpy4YHYyt0 — BblbepuTte onuuto Variable step, npu
3TOM nossuTcA Tabanua 3agaHma KoopamHat MNB B BUAe HoOMep-KoopAnHaTa. YCTaHOBUTE KOIMYECTBO
BO30yKAEHUIM Ha Koce paBHbiM 5 (Number of Sources) n B6eiTe cooTBeTCBYlOWME 3HAaYEHMA KOoOpAMHAT
B Tabauuy: 1-0, 2-11, 3-23, 4-35, 5-47.

MyHKTbI BO36YyXXAeHuA Ha BbiHocax (Offset sources)

B 3TOM nNyHKTE HEOBXOAMMO YKa3aTb KOJIMYECTBO MYHKTOB BO30YKAEHMIM HA BbIHOCAX U UX
KoopAunHaTbl. Bbibepute onuuto Variable — npu ee BKAtOYEHUN NOABUTCSA AMANOT 3aN0JHEHNS
KOJIMYecTBa MCTOYHMKOB M Tabanua KoopamnHar.

Konnyectso MB Ha BbiHOCE, popmMmupyowmx «npamble rogorpadsl» (Number of forward sources) — 1,
KOOpAMHaTa, COOTBETCTBYOWan AaHHOMY B paBHa -24 m.

Konunuectso MB Ha BbIHOCE, dopmUpytowmx «BCTpedHble rogorpadsli»(Number of reverse sources) — 1,
KOOpAWHaTa, COOTBETCTBYHOWAA AaHHOMY 1B pasHa 70 m.

| laHHble 6biAK 3anMcaHbl TaKUM 06Pa30M, UTO KaHa/lbl B ceCMOorpaMmme NPoHyMepoBaHbl He No
nopsaky (1,25,2,26 n 1. 4. - cheACTBUE HEKOTOPbIX 0COBEHHOCTE METOAMKN HabAOAEHWNI N CUCTEMDI
cbopa). OaHaKo, KaK 6bl/10 CKa3aHo Bbllle, A1 KOPPEKTHOW paboTbl Moayns Heob6XxoAMMO, YTObBbI
[AaHHble NoAaBanAnCh Ha BXO4, B NPaBMAbHOM NOCNEA0BaTENIbHOCTY — B TOM NOPAAKE, KaK OHU MAYT No
npodunto. 3To TpeboBaHMe NPeabABAAETCA KaK K KaHanam, Tak u K MNB. NockonbKy B Hawem Habope
[AaHHbIX KaHa bl NPOHYMEPOBaHbl He NoPAAKY, Bocnoab3yemca onumelt Reassign FFID and CHAN,
Headers — kaHanbl 1 Homepa MNB npu sTom ByayT NPOHYMepOoBaHbl MO NOPAAKY BO BCEM Habope
OaHHbIX.

NTorosbiit BUA MOAYNA C BBeAEeHHbIMM NapamMeTpaMu pacCTaHOBKM NOKa3aH Ha PUCYHKe:



>

-
Mear-Surface Geometry Input ﬂ

Reflection/MASW ~ Refraction |

Receivers
First Recever Position 0 m Mumber Of Channels 43
Recdever Step 1 m

Streamer Sources

Source N2 | Coordinate  »
£ Const Step Mumber of Sources 3 1 1 |:|
{* Variable Step 2 11

3 23 R

1| 1] [ »
Offset Sources

Mumber of 1 Mumber of 1
Forward Sources Reverse Sources
" Const Step Source N2 | Coordinate | Source N2 | Coordinate |

1 -24 1 70
{+ Variable Step

[+ Reassign FFID and CHAM trace headers

Ok | Cancel

Haxkmute OK no 3aBepLieHUIO NPUCBOEHMA NapaMeTpoB.

Ons Toro, 4tobbl MHGOPMaALMA O KOOPANHATAX Oblia 3anNnMcaHa B COOTBETCTBYOLWMA HABOP AaHHbIX,
HeobXxoAMMO MCNoNb30BaTb Moayb Trace Output. O6bEKT, KOTopbIN ByAeT coaep!KaTb AaHHbIe C

reomeTpuen, HasosuTe geom_data n pasmecTuTte ero Ha BTOpoM ypoBHe 6a3bl faHHbIX B npodusb Line
1 (KaKk NoKasaHO Ha CNeAyoLLEM PUCYHKeE).



L B
Select dataset M
Object(s): geometry data
=
w» o ‘ Show objects from sublevels Mame Lo
= raw_data Linel < An
4[5 Areal -
4 |[=] Line1
{2} 010 Data load
& 020 Geometry Input
4| 3
[ oK J [ Cancel ]

b F

B ntore, NoNy4YMBLUNIACA NOTOK AO/KEH BbIFNALETL CAeAyoWmnM obpasom:

Processing flow == My area [ Line 1/ 020 Geometry Input X All modules =

Bl BB~ %o~ Bx m » =

Trace Input <- raw_data 4 Data If0 >

Mear-Surface Geometry Input Trace Input 5C5-3 Input

ETra ce Qutput -> geometry data Trace Qutput Super Gather E
SEG-Y Input Load Text Trace
SEG-Y Output  Text Output B
SEG-D Input Data Input
RAMAC/GPR Data OQutput
SEG-B Input Dataset Math
noruc Dataset Merge
SEG-2 Input Seg-D Input (Rev.3)

. - G55l Input 1

3anycTuTe NOTOK, HaXKaB KHOMKY Run. B MTore mbl N0Ay4nMmM Habop AaHHbIX C MPUCBOEHHOMN reoMeTpUEN.

Koppensauusa nepBbiX BCTYNSIeHUN

Co3sgaanm HoBblM noTok 030 — Picking. lo6asnaem B Hero moayb Trace Input. B okHo Data Sets
n06aBAAEM TO/IbKO YTO CO3AaHHbIN Habop AaHHbIX C NPUCBOEHHO reomeTpUuein, COpTUPOBKY NPOBOAUM

no SOU_X, REC_X, no Bce# BbIbopKe.

10




Trace Input Iﬁ

Data Sets Sort Fields
qeometry data sOoU X Mumber of Ensemble Fields
""" Mote: Ensembles wil be defined
;L ;L by this number of sort fields.
Add... Delete | acd... | elete |
{* Selection

[ From batch list

[ Load headers only

" Select from file

(" Database object
Ok | Cancel | ™ Getall

h

Job6asnsaem moaynb Screen Display. Bbibupaem B Hem ya06Hble g5 KOppenaumMm BoJIH MacluTabbl
M306parkeHns Tpacc U KoapduuUeHTbl yeunenus. lonosHUTENbHbIE Npoueaypbl 06paboTKK, Takmne Kak
“Bandpass Filtering”, “Hand Static” v 7.n. BKitouyatoTcsa no mepe HagobHocTu. OaHaKo cneayet NOMHUTb,
yTo PUNbTPaLMA, B 0COBEHHOCTU HYNb-Pa30Ban, «CMa3blBaeT» Nepsble BCTYNIEHUA BOJIH, NOSTOMY
KOppenaumio nepebix BCTYNAEHUA BOJIH c/iegyeT aenatb 4o GuabTpaumu.

3anycTute NOTOK Ha BbINo/HEHWe. Bbibepute NyHKT meHto Tools/New pick 4ns Hauyana NUKMPOBKM
NepBbIX BCTYNAEHUIN (AN HAXKMUTE KHOMKY C TPEMA KPACHbIMM TOYKaMM HA NaHENN MHCTPYMEHTOB CM.
PUCYHOK).

rs.. View Tools Exit/Stopflow Exit

e 8888a 8@

I | Pick list &l -

E L

[anee MOXHO NNUKMPOBATb BCTYMNJEHNA AN SKCTPEMYMbI BOH. MUKMPOBaTb MOXHO Bpy4Hyto “Hand
pick” no Kaxkao Tpacce, nan B nosiyaBToMaTnyeckom pexkume “Auto fill”, koraa nporpamma

11



aBTOMaTUYECKM MPOCNEIKMBAET BOJIHbI MO 33a4aHHOMY NMPU3HAKY MEX Ay ABYMSA MUKMPOBKaMM
UHTepnpeTaTopa. Pexxum NUKMPOBKM 3a43aeTcA BO BCMbIBaOWEM okHe meHto Tools/Pick/Picking mode
WIW HaXaTMeMm KAaBuLIK C TpemMsA ToYKamm 1 wectepeHkoi (Edit picks) Ha naHenn nHcTpymeHToB
(noapobHee cm. B PykoBoAcCTBe Nonb3oBaTens).

NSl
=

MUKMPOBKaA OCYLLECTBAAETCA LLLE/IYKOM /IEBOM KNABULLIM MbILIN NPY NOABEAEHHOM B BbIBPAHHYIO TOUKY
MapKepe — B YKa3aHHOW TOYKe NOABUTCA KPECTUK. MOBTOPHbIN WEeNYOK IeBOM KnaBuLen B Npeaenax
TOW e Tpacchl NepeasuraeT KPECTUK B HOBOE MECTO, LLLEYOK B Npeaenax HOBOM Tpacchl NOCTaBUT
HOBbIM KpecTuK. OWMBOYHO NOCTAaBNAEHHbIV KPECTUK MOXKHO YBpaTb ABOMHbIM LLENYKOM NPaBoWn

KNaBULUN MbILK, MU MOXKHO HaXKaTb MO NPaBOM KNaBULLE MbIWW NPU NOABEAEHHOM K 3TOMY KPECTUKY
MapKepe, 1 nepeasuHyTb ee No JaHHOM e Tpacce B TOUKY € Apyrum BpemeHem. MoSHOCTbIO yaanuTs
HeyZauHbll rogorpad MOXKHO NPOCTbIM HaXKaTUeMm Ha Knasuuwy “Delete”.

r

My project/My area/Line 1/030 Picking  [12:46:24] E=NEC)

Zoom Common parameters... View Tools Exit/Stop flow Exit Help

e@8é SRS S SRR

| 'y

1|

N BN L o

Tr267 Sam:0 Ampd6  £0.0ms \
< n

-

MponukupyTe BCE CEMCMOrpammbl MO NEPBbIM BCTYMIEHUAM. YTOObI COXPaHUTL MUKUPOBKY,
Heobxoanmo BbiIbpaTb MeHio Tools/Save As... UK HaxKaTb Ha KHOMKY C pemsa ToYKamu 1 ctpenkoi K db

Ha NaHe/In UHCTPYMEHTOB.
1UUE  CRILY LU IIUW  CKIL

[ db ] [ b
Save pick

4 5

3aTem, B NOABUBLLEMCA OKHE BBECTU MMA NMNKMPOBKU U YKa3aTb KakKoMy 06'beKTy B 6ase AaHHbIX
NMNMKNPOBKa 6y,c|,eT COOTBETCTBOBATb, WE/IKHYB Ha HEM IeEBOI KHOMKOWM MbILLWN.

B nporpamme npeaycMoTpeHa TaKKe BO3MOXKHOCTb COXpaHeHus rogorpados B BUAE TEKCTOBbLIX daiiios
014 NOCNeAyIoLWEero UCNoAb30BaHUA UX B APYrMX MHTEPNPeTauMoHHbIX nporpammax (Tools/Pick/Export
pick).

12



r Y
Save pick to... ﬁ

Object(s): pick1

» A ‘ Show objects from sublevels Mame Location Length Headers Style

4 5[ My area
4 |[=] Line 1 L
i 010 Data load

FLy

| »

@ save al

[¥] append Pick headers: |SOU_X V] 3 [REC_X hd
Save selection

[ oK J [ Cancel

B npaBoi HUXKHEMN YacTM OKHa yKa3aHbl 3aro/I0BKU MO KOTOPbIM NPMBA3aHA NUKMPOBKa, ybeamTechb 4To y
Bac oHn SOU_X n REC_X

Pa6oTta c mogynem Easy Refraction

Co3palite HOBbIV NOTOK 040 — Easy refraction. [JJob6asbTe B Hero mogynb Easy Refraction. B
NosiBUBLLIEMCA OKHe Bblbupaem Browse...

Choose Easy Refraction scheme ﬁ

I Browse... |
A

oK I Cancel

MosBAAETCA OKHO 3a4aHNA MMeHU «cxembl». «Cxema Easy Refraction» aTo coBokynHocTb rogorpacos,
BO3MOYKHO pa3fie/IeHHbIX HA CErMEHTbl, COOTBETCTBYHOLLME PA3HbIM C/I0IM, MOJIyYEHHbIE B pe3y/bTaTte
paboTbl rpaHnLLbl M Ap. MPK BbIXOAE U3 MOAYNA B KCXEMEY» COXPAHAETCA ero TeKyLLEee COCTOAHME.

r )
Choose Easy Refraction Scheme ﬁ

Ohject(s): schemel

» = Show objects from sublevels Mame Location
5 Ling 1 = area
4 |[=] Line 1

{2 010 Data load

i 020 Geometry Input
% 030 Picking -
i3 040 Easy refraction -

m

[ oK ] [ Cancel

3apas nmA HOBOM cxembl, Haxknmaem OK n 3anyCKaem NOoTOoK.

MNosenaeTtca pabouee okHo moayna Easy Refraction. Paboyee oKHO pasgeneHo Ha ABe OCHOBHble YacTu
— paborta c rogorpadamm (BepxHee OKHO) U moaenb cpeapbl (HUXKHee OKHO). BHewHM Bug, obomx
yacTtei (uBeT poHa, uBeT rogorpados, NaAUTPa U T. 4. ) MOXKET 6bITb U3IMEHEH NOJIb30BaTeNIEM (CM.
PyKkoBoZAcCTBO nosib3oBaTesns).
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- Ezsy Rafraction ® |
Bl  Yiew  DmeCunves  Beliaclivnsurfaves  Joversion  Hep
| ue Z-&Q@EO

Distance 'm)
v n e 14 bb &t 2 g w

lme el

" 2 33 4 23 €€ e o

Nistance [m)
2 n b 3 42 5 €€ & @«

Veplk n,
)

Time curves court 0

YT1obbI 3arpy3uTb rogorpadsl, HaxkmuTte KHonky Load from RadExPro DB - nosBuTca OKHO Bbibopa
rogorpados. 3arpy3sute Heobxogumble rogorpadbl U HaxkmuTe OK.

=-[0 My area My area'Line 1\pick
=01 Linel
...[7] 010 Data load
... 020 Geometry Input
‘ £ 030 Picking
.7 040 Easy refraction
O pick

OK I Cancel

A
B BepxHeM OKHe nossATca rogorpadbl, paHee NPONUKMpPoBaHHble HamK. CpeacTBa MOAYNA NO3BOAAIOT
NPOM3BOAUTbL Pa3NMYHbIe NpoLeaypbl ¢ rogorpadamm — pesakTMpoBaHUE TOYEK, CrIaXKnBaHue,
WHTEpNoAALMA, nepeHoc roaorpados 1 Ap. (OnMcaHue BCeX BO3MOMKHbIX AeMCTBUI ¢ rogorpadamm

MOYHO HalTK B PYKOBO,CI,CTBE I'IOﬂb3OBaTe}'I‘r'I).
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L= Lasy llefracton 2 P

file View ImaCunvcs  Refracion surfaces  Jnversion  Hdp

i 9 L-aa @O e

Min=anes (m)

] 3 3 i % r x

Tice (e

Digzancs im)
0 1 % [V 16 M 2 k3 » # 40 «@

Zlesth(=)

.
=3
5
=
=
¥

100
)

T v counlb 21200 0w 1Mo

<MocTpoeHue «3epKaNbHON KpnBoM». Mpu NMKUPOBKE NEPBbIX BCTYNAEHUM NOAYYEHHbIX
AaHHbIX B TEKYLLEM NPOEKTe He bblna Npon3BeaeHa NMKNPOBKaA ¢ MB -24 meTpa, NOCKONbKY
06HapyKeHMe nepBbiX BCTYMNAeHUM Ha 3Tom MB cunbHO 3aTpyaHEHO (CneacTBue CUbHbBIX
CKAYKOB MOMEHTOB 3anncK Ha AaHHOM MB). 1na nonyvyeHnA NpsMoro HaroHstouiero rogorpada
BOoCMNo/ibayemca GpyHkumein Mirror curve. [11A 3TOro oCTaBbTe Ha 9KPAHE BCTPEYHbIN
HaroHAwowmn rogorpad c MNB 70, BbiaeNTe €ro NeBON KHOMKOW MbILIK, BbIBEPUTE NYHKT MEHIO
Time curves-> Mirror curve. B pe3synbtate 6ygeT NOCTPOEH CMMMETPUYUHbIN NpAMOM rogorpag,

npuBA3aHHbIN K MNB -23>.
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-| Easy Refractior

Filz  Vew ‘ Time Curves | Refraction surfaces  [rverson Help
A |58 | | Edi (&) Ol »
S |45 Intervulale Distznce [m)
pick | 288 5o rode 7 14 Fa 28 35 42
= 11 ;
pick | /& Dzlete
24 T. Deleleall
pick
4h Travel time diffzrence )
pick
—a/ & Maka »

pick | 4 Shiftto zers
=EF A}
Smoosth curve
7.
Duplicate curve

[¥]
Ui

Minor curve

sl Facy Refraction = O

zile  MYew  hime Carver  Retractiion curfaczc Inverzior H=zp
= e N <) A W T I
=#23

i 7l piz<_symmzirc

=70

H H | pizc

=11

: : pic<

= {]z3
pic

=-{7135

i [Tpine

Time (s

H [l
=% 70
[Z]piz<

0 7 4 21 28 35 42

Tire carves counl 7 X -270 00 T: 28 s

BbideneHue ¢ppacmeHmoe 20002paghoe, OMHOCAULUXCS K Pa3/IUYHBIM CII0SIM

[na Toro yto6bl NPUCTYNUTL K MOCTPOEHMIO NPEIOMAAIOLLEN FPaHULbI, HEOBXOAMMO OTMETUTb
cermeHTbl rogorpaoB, KOTOPbIE OTHOCATCSA K TOMY MAW MHOMY c/10t0. [1na 3TOro BOCNoib3yemcs
NHTEPaKTUBHbLIM MapPKEPOM.

BbibepuTe nyHKT meHto Time Curves/Marker/1 unu Haxkmute KHOMKy «1» Ha KNaBMaType — Ha 3KpaHe
MOABUTCA KPYr, CUMBOIM3UPYIOLLMIA MapKep NepBoro c/1os. LiBeT mapKkepa MOXeT 6biTb U3MeHeH —
onuua View — Color settings. [1ns Toro, 4tTobbl U3MEHUTL pasmep MapKepa HeobxoaMMO 3arKaTb
Knasuwy Shift 1 NPOKPYTUTb KONECUKO MbILIKM.

3a)kaTol NeBOW KHOMKM MbILLM NP aKTUBHOM MapKepe NepBoro C/104 BblAeante Te YacTu rogorpados,
KOTOpble OTHOCATCA K MepBOMY C/010. BblgeneHune ToueK usnoma rogorpacdos, 1 COOTBETCTBEHHO,
3aZlaHu1e YMCNa C/I0EB B UHTEPNPETALMOHHON MOLEM pa3pesa, OCYLECTBAAETCA MHTEPMNPETAaTOPOM B
COOTBETCTBUU C NPUHLMNAMMU, U3NOMKEHHBIMU B 1MTepaType. ABTOMATUYECKU NPOBOAUTCA NMHENHanA
annpoKCcMMaLMA U BbIBOAATCA 3HAYEHNA CKOPOCTEN, NoJlyYeHHble no rogorpadam.
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file Yea TirsZluves Refactior sufaces Irvszon  llelp

Ze A “ A QEOl b

| v Unslanas (n1}
- U 1 & 2 1= & P: | 3 Ed 3 UV “

T [\ 4 8 15 20 2 2 0 &

Nintanes (]

B 2000

nic

i i i i e o
sk rere Loxenoxonenoyenpsns eevavavavaeefoesssenoned ==

Tmecuves soursT X:046m =TI me

AHanormyHbim o6pasom BblIBUPAEM BTOPOI MapKep U BblAeNAem 4acTu rogorpados, OTHOCALMECA KO

BTOpPOMY C/1I010. BM3yanmsauuio Tex nam mHbIxX I'O,CI,OI'pad)OB MOXHO OTK/NIKOYUTb B 1IEBOM OKHE MOAynA
HaXaTuem Ha rajiovky.

r =
«| Casy R=fraction s 8 5 . - o B lﬂlﬁ
Fle  Vicw  TimeCurves  Refractionsuricces  Invemsion  Help
=R 9 Z-aQ@EO|»
-1[7-23 Distancz (m)
£ [Flpick_symmetiie € 0 6 12 13 2 30 % 2 48 58

3“0

- [Ppick
=V

L. [Fpick
0928

L[V ]pick
=135

Tk
o [747
i [pick
=¥ 70

L [Tk

Time [m)

lime carves count: / X: 1381 m 1: 8/ ms

YT106bI BbIATK U3 peXXMMa MapKepa, 3axoaum B meHto Time Curves/Marker/2 u HaxaTnem nesoi KHOMKK
MbILWK y6Mpaem ranoyky (aybampyeTca KHOMKOM ~ Ha KnaBuatype).

ObpaweHue 20002paghoe 8 aeMoMamu4eCKOM pexume

B moayne Easy refraction peanvsoBaHo ABa NPUHUMNMANBHBIX NOAX0AA K MOCTPOEHMIO NPENOMAAIOLLMX
rpPaHUL, — MOJIHOCTbIO aBTOMATMYECKUIA U pyYyHOM pexkum. Huke paccmoTpum oba cnocoba Ha npumepe
HaLWX AAHHbIX.

[na Toro, 4To6bl NOCTPOUTL NMPENOMAAIOLLYIO TPaHULY MeToaoM To aBToMaTuyecku (Tpebyetcs, 4tTobbl
cnov 6biM BblAeNeHbl Ha rogorpagax), HeobxoaMMo 3aTK B MeHIo Inversion 1 BbibpaTb Automatic
inversion (gy6avpyeTca KHOMNKoW F5 1 3en1eHOol CTpesikoi Ha NaHen 3a4auy).
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Easy Refraction " . - N ] =Sa=g X ]

File View TireCuves Refactionsufaces | Ivesion | Help

| as ) * F- @ G b Auematcinversior =5
/2 Recalculzte grid Deetance m) )

J|sick_aymmectnc . . A 0 * 42 42

s Coposite travel time curves

ik B0

<
3
a
Time [mz)
&
&

20
20

mz curvas count: 7 X:1085m T:80 ms
Pe3ynbTtat paboTbl NOKa3aH Ha PUCYHKE: B HUXKHEM YacTn paboyero okHa Mmoayns NOCTPOEHOo

MONOMKEHME rPaHMLbl MeXKay NepBbiM U BTOPbIM cloeM. LiBeTom oTobparkaloTcs CKopocTy,
COOTBETCTBYIOLLME TEKYLLEN NaanTpe.

— T aw N S - a0 & e el
action surfaces  Inversicn Helg
Z-aa@EOd b

Liiztance (1)

1861
1520

779

248

Ons oTobparkeHUs 3HaYEHUI CKOPOCTEN CI0EB Ha pa3pese HaXKMUTE KHOMKY «t».

ObpaweHue 20002paghoe e pyYHOM pexume

BTopoii Noaxoa, K NOCTPOEHUIO MOAEIM — PYYHOMN PEXUM, MO3BONAIOWMIN KOHTPOIMPOBATL BCE LWaru
MOCTPOEHMA rpaHuLLbl MeTogomM To, @ UMEHHO: NOCTPOEHME CBOAHbIX roaorpados, ypaBHMBaHME
rogorpaos No B3aMMHbIM BpeMeHaM, MOCTPOEHWE Pa3HOCTHOro 1 To rogorpados, 3a4aHne CKOPOCTU B
BEpXHeMm coe. Ha Kaxaom 3Tane cyliecTsyeT BO3MOXKHOCTb pefakunm rogorpados.

B moayne TakKe peanns3oBaHa BO3MOMKHOCTb MOCTPOEHWMA pa3HOCTM AByX rogorpados. [ns 3Toro
HeobxoaMmo oauH rogorpad BblAENUTb 1€BOW KHOMKOW, BTOPOM rogorpad BblAeNUTb NPaBOM KHOMKOWM
mbiln. 3atem 3ainTn B meHio Time Curves/Travel time difference. B otaenbHom okHe 6yaeT nocTpoeH
rpaduK pasHOCTM Meay BblAeNeHHbIMW rogorpadamu. B cayyae ecnm B MepBOM BCTYyMNeHWUU
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pernctpupytotcs pedparmpoBaHHble BOHbI, rpadumK pasHOCTU ByaeT Bcloay yobiBawoLen pyHKUMen, ecnm
roNoBHble — yHKUMA cHavana byaet ybbiBaTb, 3aTeM BbIMAET Ha KOHCTAHTY.

| 55 Travel time difference between: [-100] | [0] [pick] | [pick] ==

160

120

X =93.01226 dT =184.5149 RMS Error: 84.04056 maximum deviation (pk 0): 124.3048

MepBbli War B NOCTPOEHUM rPaHMLbl MeTogom To — NOCTPOeEHME CBOAHbIX rogorpados. 3Ta npoueaypa
HeobxoaMma Ana nonydveHua roporpada, 3aKPbIBAIOLLEro «MEpPTBYIO» 30HY - 30HY MPOCAEKUBAHUA
NPSAMOM BOJIHbI HA NPAMOM U BCTpeYyHOM rogorpadax. Mcnonb3ya HaroHawwme rogorpadbl, NpAMon 1
BCTPEYHbIN, rogorpad rooBHOM BOIHbI MOXHO AOCTPOUTL B «MepTBOM» 30He. [poueaypa peannsyertca
c nomolLbio meHio Inversion/Composite travel time curves.

Mpu NocTpoeHnn cBoAHOro rogorpada yunTbIBaOTCA BpEMEHa CO BCex roaorpados, OTHOCALLMXCA KO
BTOPOMY C/OHO.

TaK, MpM MNOCTPOEHUM NPAMOro CBOAHOrO rogorpada B NEeBOW 4YacTU OYyAET y4MTbIBATbCA TOJbKO
HaroHawwWmn rogorpad, ganee — oCcpeaHEHHOE BPeMA MEKAY HaroHALWMM U NPAMbIM rogorpadom,
3aTem — OocpefHeHHoe Bpemsa MeXay Bcemu Tpems rogorpadamu. basa ocpeaHeHWA 3a4aeTca B MeHIo
Inversion-> Settings. Mpu 3TomM BCe UCNONb3YIOLWMECA NPU NOCTPOEHMM rogorpadbl 6yayT onyweHbl Uan
NOAHATbI HA BPEMSA, COOTBETCTBYoLee rogorpady, 61mxe BCEro pacnooKeHHOMY K Hauyany pacCcTaHOBKM
N Haxo4ALWEMYCA BHYTPU Hee.

AHANOrMYyHO NPOBOANTCA NOCTPOEHNE CBOLHOIO BCTPEYHOTO rop,orpad)a. Pe3synbTaT nocTpoeHmsa
CBOAHbIX I'Op,OI'pad)OB NOKa3aH Ha PUCYHKE!
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File Vizw TimeCurves Refraction sufaces Invesion Felo

(XA« |9 Z-@QBEO b
123 ‘ Cisarce (m)
picl_symmetric 0 6 12 12 il 20 % 42 45
=710
- (ComBesieTH
pick
G0N
| pirk 50 50
=723
|pick -
=-[0]35 £
pick 2
2|47 "o -
 Epmpeote 1]

0

[ SP-0D:Compesie IR | 12 18 24 £/ 3% [ SF471D:Composite 1L |
Time curves counz: 9 : 3885 m T: €9 ms RT: 4437287

Mo NpUHLMNY B3aMMHOCTUN Bpemsa npobera oT UCTOYHUKA K MPUEMHUKY He U3SMEHUTCA, eCIN NOMEHATb
NMCTOYHUK N NPUEMHUK MeCTaMW. 3710 Bpema CooTBeTCTBYeT B3aMMHbIM TOYKaM Ha NPAMOM U BCTPEYHOM
rogorpadax. Mostomy HeobxoaMmo yBa3aTb rogorpadbl BO B3aUMHbIX ToUKax. Moaynb nossonaet
NMOCMOTPETb HEBA3KY M YPaBHATb BPEMEHA BO B3aMMHbIX TOUKaX. BblaeneHune ToYek, KoTopble
HeobxoAMMO YBA3aTb, NPONCXOANT aBTOMaTMUYECKU NPU BblAeIeHNU ABYX roaorpados eBoi U Npasoi
KHOMKaMW MbILIKU. B HUXKHEN YacTM OKHA MOy BbIBOAUTCA HEBA3KA B3aMMHbIX Touek RT y AByx
B3aMMHbIX rogorpados. 1A yBA3KM B3aMMHbIX BpemeH HeobxoanMmMo 3aiiTu B MeHto Inversion v
BblbpaTb Reciprocal time leveling. 31a ¢yHKLMA NO3BONAET HAUTK CpeHEE BPEMA MEXKAY B3aMMHbIMU
BpemeHaMu 1 aBToMaTUYECKM NoaroHaeT rogorpadbl No4 370 Bpems.

- —— 0 s e | Fa
- Easy Refraction > |-=,-\ E eS|
File Visw TimeCurves Refraction sufaces Inversion Felo
S (X A |9 - BEOl
9m23 | Cisarce (m)
piok. symmetric 0 3 12 18 P11 £l % & 45
--[Flo
- Comosie TH)
pick
-1
| pirk 50 50
=123
Jpick =
%5 E
o
Pk £
2147 A e o
pick
A-{C170
picl i i i
0 i i j 0
SP: 0 ID: Compesie 1R 12 SF: 47 ID: Composite 1L
Time curves counz 9 9,04 mT:6¢ ms RT:4,437187

Cnepytowmii Wwar - noctpoeHue rogorpada t0 n pasHoctHoro rogorpada. [Ana storo HeobxoaMmo
BblAEINTb NPAMON rogorpad 1eBOM KHOMKOM MbILLW, BCTPEYHbI — NPaBOM U 32T B MEHIO
Inversion/Velocity analysis and time depth functions. Pe3ynbTaT nocTpoeHna NnokasaH Ha KapTUHKe:
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et Casy Refraction - o |o/B) ﬂ
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a3 Dictance (m)
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* |7 pick
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Time curves count: 11 X 26,0C m T:@ms RT:0

3aK/10UUTENbHbIN LWAr B NOCTPOEHUM rPaHunLLbl — BbIBOP CKOPOCTM B BEPXHEM C/I0€ M 3adaHne
napameTpoB pacyeTa CKOPOCTU BO BTOPOM C/10€ MO PasHOCHOMY rogorpady.

BbibepuTe nyHKT meHto Inversion/Refraction Surfaces — noasutca cheayowmin Ananor:

Inversion parameters
V1 Estimation V2 Estimation
Automatic [V Automatic [V
500 15
Comect values manually Comect values manually
| Delete existing refraction sufaces Ok } l Cancel I

V1 Estimation — napameTpbl BbIYMC/IEHNA CKOPOCTM B MEPBOM C/10€ — MOXKHO b0 3a4aTb CKOPOCTb
BPY4YHYIO (0O4HO 3HaYeHMe Ha Becb Npodub), MM60 BbIGPATb aBTOMATMUECKUI pacyeT (Npu sTom
CKOPOCTb ByaeT paccuntaHa no Bcemy nNpoduato NyTem JIMHENHOM MHTeprnonaumMmM mexay MNB).V2
Estimation - napameTpbl BbIMMCAEHMA CKOPOCTU BO BTOPOM C/I0€ MO pa3HOCTHoMy rogorpady. Window
width — KonmyecTBo Toyek, KoTopble 6epyTca B pacyet, Window step — war no 6ase. Correct values
manually Ha o6oux BKnaaKa No3BoAET pefaKTUPOBATh 3HAYEHNA CKOPOCTEN NO NPOdUIIO BPYUHYIO.

OcTaBUM TeKyLIMe 3HaYEHUS NMAapPamMeTPOoB 6e3 3MeHeHUI U HarkmeM KHomnRy OK.

PeayanaT nocTpoeHunA npenow\nmou.l,eﬁ rPaHULbl NOKa3aH Ha KapTUHKe.

21




(5] Lasy eracton i S .

Cile s Timeluves Refractionsufaces Ircmmsion  _elp

B0 ¥

X Ahe |9 FAN

- |k _syrmene.

| -WlComgoets "3

relril

¥ Amndvy

wo

Ueolk i

Tz cuves counl 21 X 2:80m ¥ 0n RO

JKcrnopm rnoJsly4eHHbIX pe3ysibmamoe

Bbl MOXKeTe 3KCNopPTMPOBaTL MOJIYYEHHbIE Pe3y/ibTaTbl NPU NomoLm KomaHabl meHto file/Export. Mpu

3TOM MOABMUTCA OKHO coxpaHeHus dainos. B Bbinagatoliem cnuncke «Tun Gannos» MoXKHO BbI6GpaTb YTO
MMEHHO HY>KHO 3KCMOPTMPOBATh M B Kakom popmare.
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Certesoe

) Projectl

(D) areat

)data

[JDB_SAVE

CILOGS
[)Refract

Hma daiina:

Tun dadina:

Time curves [*.txt)

Time curves [*.txt)
E asy refraction format [*.erf)

CozpaHute

N

Velocities [*.txt)
Export DXF [*.d=f)

OTmeHa

B TekcToBoit (ASCIl) ¢paiin MOXKHO 3KCMNOPTUPOBaATL:

22



— rogorpadsbl (Time curves)
—  rybuHbl npenomasalowmx rpaHuy, (Borders) — ckopoctu (Velocities)

Kpome TOro, npenomnsatolLme rpaHnLbl MOXHO 3KCNopTMPOBaTh B popmaTe DXF.
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