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Seismic Data Management

Applying Cloud, Automation, Al/ML and Deep
Learning
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Seismic Data Management on Azure Cloud

Azure Data Factory

Azure Data Factory

Tables

Extract Header Data from
BLOBs to Catalog Tables

We have built
Staging - . automated scripts

Archive
Area(s) ‘

Restore
Area(s)

Input Media Archive Media / Output Media

Tape Library
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Leveraging Cloud for Seismic Projects as a Service

Seismic Data management
In a private/public cloud platform, we can set up integrated seismic
5 T D T s [ e (2 e data management and analytics services for your clients -
S| | br SxocnE, () (Rawpatasea0) () (onservers ac repors() > Open Source/3¥ Party Seismic Interpretation Stack
(&) . .
< running as a service
» Extensible Stack via Plug-Ins
5 Processing Center » Enable your geophysicists to be mobile
Processed O Processed rocessin, orporate . -
g I | el > Ready interfaces with Al/ML,HPC tools
Flnst Stacky ol Moration I/ BRTMSPSOM et Tr » Running Process Shots such as Reverse Time Migration,
F <5 ¥ Kirchhoff Migration, etc.
= G & G Interpretation )
= “alocity hModel Stacked Image
% Interpreted Results & Reports -
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EBCDIC Header Standardization

EBCDIC Header Standardization:2D data

Atypical seismic EBCDIC header, before validating and Updating C 1 CLIENT: FoOCOOOhatiiGiltottayiottinioitonGaieot. 2D SETSHIC DATA
C 2 LINE::FZx-01 SURVEY : ¥2TTrToo T 000E. ARER - i oo oot
=01 PETRLSEIS HELDER C 3 SPHEROID:EVERESTTS PROJECTION : UTH-44 CH - ¥ CP2: ¥
-2 GENERATED BY PETEASEIS C 4 F5F: T4 IS5 AT LAT: dd mm =s.s55 H LOK: dd mm ss.s55 E
03 BY GEQPLUS CORPOBLATICN C 5 L5P: 1088 IS AT LAT: dd mm ss.s55 H LOH: dd mm ss.s55 E
04 LINE HAME: ©LINE-Z C 6 FCDF: 1 5P OH FCDF: 1 LCOF: 1088 SF ON LCDF: 1088
05 START SHOT: S.000 EHD SHOT: 150.500 C 7 ADDITIOHAL SP CDFP BELATION PAIERS FOR CROOEED PROFILE (OTHEEWISE ELRNK)
C06 START CDP: 10 END CDPE: 301 C & ADDITIOMAL SF CDF BEELATION FAIRS FOR CROOEED PROFILE (OTHEEWISE ELRENEK)
C328%6 SHOT BYTES 17-20 CLOF BYTES Z1-24 C 5 BLAKE
CO0B SAMPLE RATE: 2.000000 SAMPLES: 1501 Cl0 RCQUISITION PADLMETERS
C 9 C1l1 RECORDING YERR: 2004 REEMNCY - HEHH VESSEL,PARTY - H¥IHE
z1lo C12 EY¥STEM:DF5-IV BREC FOBMART:SEG-B LOW/HIGHCUT: 87128 HZ
cil Cl3 NO OF CHANNELS: 56 FOLD: 48 SOURCE: VIBROSEIS
£z C14 SRMPLE IMTERVAL: 2MS REC LENGTH: 5000 MS BEC START TIME: OMS
13
C15 SHOT INTERVAL: 100 M GROUP INTEEVAL: 100 M HERR QFFSET: Z00 M
z1l4
c1s Cle LARYOUT:SELITSPREAD BRCE CHRWMELS: 72 FORWRED CHRAWMELS: 24
16 C17 ENTEER ADDITIOHAL INFORMATION HERE
17 Cl18 ENTER ADDITIOHAL INFORMATION HERE
~18 C15 BLANE
C20 PROCESSING PARAMETERS AGENWCY: YID{, LOCATION, ORGHISATION BASIC/REPROCESSING
cls C21 PROCESSING STEPS
o C22 PROCESSING STERS
Cz3 FROCESSIHG STEFS
€21 to C35 C24 PROCESSTHG STEPS
4D Cz5 FROCESSIHG STEFS to C35 FROCESSING STEFS
C36 BLAWE
C37 PFROCESSED OUTFUT STORED IN THIS TAPE:DMOSTE/MISTE/PSTH/PSDH .
C3& DOMAIN: TIME/DEFTH FEEC LEWGTH: 4000 M= SAMPLE INTEEWVAL: 4 IMS
C39 BLANEK D .
C40 ENWD EBCDIC u

6/26/2021 Confidential. All rights reserved.




- : greenojo.
Applied Automation s i B

EBCDIC Header Standardization

EBCDIC Header Standardization:3D data "EBCDIC Header Standardization of VSP data

C 1 CLIEWT: »obolhol. 30 SURVEY C 1 CLIENT: i unl ¥EP DATA
C 2 AREA:BLOCE ¥u0od SURVEY - ror oo PROSPECT - 10-1 C 2 UWI: -1 FIELD: Yoo BBER : ¥xxxwxxx
C 3 SPHERODID:WOS—¥o PROJECTION: UTH-¥0 cH - CP2: T C 3 SPHEROID :WGS-3x PROJECTION : UTH-237 CM : ¥ CP2:
C 4 FIRST LIVE THLINE - i #*-LIKE- i C 4 WELL HAME ::rK-X Loc LAT: 00 0O 0D.00 H LOM: 0D 00 0QO.00 E
C 5 LAST LIVE THLIME - 2000 ¥—LINE - 000 C 5 DATUM:MSL FB:xx . xuld GLOD . DOk
C & PRECSEECT COBMEERS: C & EFCDF: 1 LCDP: 166 ESP: 1 LEP: 41
C 7 4:DD0MMAZ.Z NDDOMMAZ .3 E E:DDOMMSS. S WODOMMSE. 2 £ C:DOOMM3S.5 NDDOMME3.S E C 7 DEPTH LOGGED: soocx.x TO aoooc.x M
C 2 D:DD0MMSS. S NDDDMMIZ.S £ E:DDOOMM3S. S NODDMMIZ. S E F:DOOMM3S. S NODOMMEZ_ S E C & CASING SIEE:
C ¢ G:DD0MMIZ.Z NDDOMMAZ .3 E H:DDOMMSS. S WODOMMSE. 2 £ I:DOOMM3S.S5 NDDOMMES.S E c s

C10 ACQUISITION CAREMETERS
C10 ACQUISITION FARRMETERS 11 BECORD DATE:MAR-1858 BEERCY : scammas

C1Z IYSTEM:CSAT TRIRKIAL REC FOBMAT:DLI3 SOURCE:AIR GUN
Ell RECORDING YERR: 2004  RGENCY:NHXH VESSEL/ PARTY : XXX C12 SUN DEETH: 5.0 M FRESSURE: 2000.0 BSI REZTMUTH: 10.C DEG
C12 SYSTEM:DF3-IV REC FOEMAT:SEG-B LOW/EIGHCUT: 8/138 HI C1¢ FRMPLE IHTERVAL: 1M3 REC LEMGTH: 5000 MS REC START TIME: M3

i ©15 SHOT IMTERVAL: M EROUF INTERVAL: M HEAR CEFSET: 0O M

€1z WO OF CHRWNELE: 28 FOLD: 48 JOURCE: TIERCIEIS ©16 LAYOUT:ZERC OFF3ET BACH CHANNELS: FORWARD CHARNELS:
C14 SAMPLE IRTERVAL: 2M3  REC LERZTH: 5000 M3 BEC 3TART TIME: OMS <17 HYDROPHCHE DEFTH: 2.0 M WELL GECOFHCWE TYFE:SM-2

cig
C15 SHOT INTERVAL: 100 M GROUE INTERVAL: 100 M WEAR OFFSET: 200 M g
C1& LAYCUT: SELITSEREAD SACE CHAWWELZ: 72 FORFARD CHANNELZ: 24 C20 FROCESSING FARRIETERS AGERCY: occwwex

C2z1 DEFTH LEVELS FROCESSED:
C17 ENTER ADDITIOHMAL INFOPMATICH HERE C22 UPGOING WAVE FIELD (MIN FHASE) AFTER WAVESHAPING DECON:1 - £1 TRACES

CZ23 UPGDING WAVE FIELD ({EERD FHASE) AFTER WRAVESHAPING DECOMN:42 - 82 TRACES
C24 COBRIDOR STACKE (IMIH PHASE) (10-6D0HE) -:83 - 54 TRACES

C13 EMTER ADDITIOMAL INFPORMATION HERE

1% ELANE C25 COBRIDOR STACKE (EERD PHASE) (10-60HS) :95 - 106 TRACES
C20 PROCESSING PARAMETERS AGEMCY:AGS GEOPHYSICAL BASIC/REPROCESS C26 CEOGEAM (MIN PHASE) 20 HE RICEER:107 - 11% TRACES
C21 PROCESSIHG GRID: ARTMUTH: 30.5 DECG BIN SIEE: 12.5 = 25.0 M C27 GEDGRAM (MIN PHRSE) 30 HE RICEER:119 - 130 TRACES
C22 61 ¥: 00000000 ¥: 00000000 THLINE: 1 YLINE: 1 C28 GEOGRAM (MIN PHARSE) 40 HE RICEER:131 - 142 TRACES
C23 G2 ¥: 0000000.0 ¥: 00000000 THLINE: 1 ¥LINE: 2000 C29 GEOGRAM (MIN PHASE) 35 HS BICEER:143 - 154 TRACES
C24 G3 ¥: 00000D0.0 Y: D00D00OG.0 INLIKE: 2000 ¥LINE: 1 C30 GEOGRAM (SERD PHRASE) 35 HE RICEER:155 - 166 TRACES
221 to C3% Additiomal Information
Cd% to C3E FROCESSING JTEFS C2E& PROCESZSED OUTEFUT STORED IN THIS TAPE:VSF SEGY DATR
£37 PROCESSED OUTPUT STORED IN THIS TAPE:DMOSTE/MISTE,/PSTHM/PSDM gz; DOMEIN: TIME REC LENGTH: 5000 M3 3ZMPLE INTERVEL: 1 M3 .
C38 DOMAIN:TIME/DEPTH BEC LEWGTH: 4000 M3 SAMPLE IHTERVAL: 4 MS T 80 | ]
C3% ELANER 40 END EECDIC e’
C40 END EBCDIC ® '..
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Seismic Sections Images to SegY

Get the Seismic Sections Images (.tiff/.jpg)— > Typical TAT for each image file will be ~1 hr/image
Repository API/ FTP Loads > Automated Scripts with QC (Auto+Manual) to
‘ take 0.5 hr for each image conversion
Image Registration.and Loading in our process
=SlREs » Analytical Reports as well as SegY
l enhancements, to take additional 0.5 hr for
Header Extraction and Data Cleansing (e.g. each generated SegY file
Timeline removal), followed by - » Solution can be consumed as a Service running
enhancements on MS Azure

v
Generate SegY and Analyze the File

¥
Quality Control/QC (Auto + Manual)

|

SegY — EBCDIC header standardization
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Salt Prediction, Seismic Inversion

Seismic - Salt - Salt Predicted ' Salt Predicted binary

> Salt Prediction - One of the challenges of seismic imaging | | “ '
Is to identify the part of subsurface which is salt. Salt density is
usually 2.14 g/cc which is lower than most surrounding rocks.
The seismic velocity of salt is 4.5 km/sec, which is usually
faster than its surrounding rocks. This difference creates a
sharp reflection at the salt-sediment interface. The unusually
high seismic velocity of salt can create problems with seismic
imaging. T I  ———

Colored inversion
Seismic data Trace-by-Trace

» Seismic Inversion - Transforming seismic reflection data
into a quantitative rock-property description of a reservoir,
Seismic data may be inspected and interpreted on its own
without inversion, but this does not provide the most detailed
view of the subsurface and can be misleading under certain
conditions. Because of its efficiency and quality, most oil and
gas companies now use seismic inversion to increase the
resolution and reliability of the data and to improve estimation
of rock properties.
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Facies Prediction

Label
Leveraging a deep neural

network for facies prediction 100

» Seismic interpretation, also referred
to as facies classification, is a task

200
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of determining types of rock in the inline inline
earth’s subsurface, given seismic
data. Data Label

» Seismic interpretation is used as a
standard approach for determining
precise locations of oil deposits for 100

drilling, therefore reducing risks and 8150
potential losses. m : -
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Thank You

Greenojo provides Automation, Analytics and Al solutions to
enterprise customers

Sales Offices
Houston, TX, USA |Burlington, ON, Canada |Dubai, UAE | Lagos, Nigeria

For RFPs, Solutions and Sales/Partner _ _ _
enquiries, connect us at - sales@greenojo.com Delivery Offices - India _
Bhubaneswar, Odisha |Hyderabad, Telangana | Trivandrum, Kerala
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