wo 20207055592 A1 | AL O0 0 TR0 O OO

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property 3J

Organization
=

International Bureau

(43) International Publication Date
19 March 2020 (19.03.2020)

(10) International Publication Number

WO 2020/055592 A1

WIPO I PCT

(51) International Patent Classification:
GO1V 1/30 (2006.01) GO1V 11/00 (2006.01)
GOIV 1/28 (2006.01)

(21) International Application Number:
PCT/US2019/048599

(22) International Filing Date:
28 August 2019 (28.08.2019)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:
62/731,182 14 September 2018 (14.09.2018) US

(71) Applicant: EXXONMOBIL UPSTREAM RESEARCH
COMPANY [US/US]; (EMHC-NI1-4A-607), 22777
Springwoods Village Patkway, Spring, TX 77389 (US).

(72) Inventors: SCHMEDES, Jan; 14 Argonne Place, Spring,
TX 77382 (US). YANG, Di; 59 Meadowridge Place,
Spring, TX 77381 (US). SAIN, Ratnanabha; 129 Water-
cress Circle, Houston, TX 77064 (US). MCADOW, David,
D.; 249 Split Rock Road, The Woodlands, TX 77381 (US).

(74) Agent: BAEHL, Stephen, A. et al.; ExxonMobil Upstream
Research Company, (EMHC-N1-4A-607), 22777 Spring-
woods Village Parkway, Spring, TX 77389 (US).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP,
KR, KW,KZ,LA,LC,LK,LR,LS,LU,LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,

(54) Title: RESERVOIR CHARACTERIZATION UTILIZING INVERSION OF RESAMPLED SEISMIC DATA

200
TN 201 202 ﬁos
~ ~
OBTAIN A BASE MODEL OF ONE
OR MORE PETROPHYSICAL
OBTAIN LEARNED INFORMATION PROPERTIES FOR THE Of Tr IA[N, mSEﬂIHSNH“, gé)Al}rﬁN]éé{V}NG
FOR A SUBSURFACE REGION SUBSURFACE REGION TO Q max
GENERATE A FIRST PRIOR FOR THE SUBSURFACE REGION
MODEL 15,
l 250 210 l 220
- -/ -/
UPDATE THE PETROPHYSICAL RESAMPLE THE OBTAINED
PROPERTIES OF THE NEW IDENTIFY A PRIOR MODEL 1175, SEISMIC DATA WITH
MODEL m,,, SYNTHETIC DATA
BASED ON THE LEARNED |
INFORMATION TO GENERATE l
THE NEXT PRIOR MODEL 11,
INVERT THERESAMPLEDDATA | ;19
WITH THE PRIOR MODEL 1,7,
TO GENERATE A NEW MODEL 11,
GENERATE A FINAL
No END N\ YES MODEL mg,;
POINT? HAVING PETROPHYSICAL
240 PROPERTIES AT A
| SUBSEISMIC RESOLUTION
ALE
FIG. 2 260 5¢

(57) Abstract: A method and apparatus for generating an image of a subsurface region including obtaining geophysical data/properties
for the subsurface region; resampling the geophysical data/properties to generate a resampled data set; iteratively (a) inverting the re-
sampled data set with an initial prior model to generate a new model; and (b) updating the new model based on learned information
to generate an updated prior model; substituting the initial prior model in each iteration with the updated prior model from an immedi-
ately-preceding iteration; and determining an end point for the iteration. A final updated model may thereby be obtained, which may
be used in managing hydrocarbons. Inversion may be based upon linear physics for the first one or more iterations, while subsequent

iterations may be based upon non-linear physics.
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