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Motivation

The objective function is given by (Yang et al. 2014)

• Shot subsampling: choose a small number of shots (Díaz
and Guitton , 2011; Ha and Shin, 2013) .

• Source-encoding: encode all individual shots into super-
shots (Krebs et al., 2009, Liu et al., 2021).

(1)
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Subsampling the shots

Fig 1. The black dots indicate the shots (adopted from Ha and Shin, 2013).

• No introduced crosstalk noise.

regular

random cyclic

Subsampling schemes

• Limited data reduction.
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Amplitude-encoding FWI

(2)

where Nsup is the number of the super-shots and Nsig is the number of the
individual shots (Nsup < Nsig).

In amplitude-encoding FWI, all individual shot gathers are blended
into super-shots by

(3)

The encoding matrix is defined as:



7

Amplitude-encoding FWI

Redefined l-2 norm objective function in encoding FWI :

crosstalk matrix

The sine basis is defined as (Tsitsas et al., 2010) :

(4)

(5)
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Amplitude-encoding FWI
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Time-lapse inversion

Flowchart of parallel strategy (PRS)

Time-lapse strategy
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Acoustic time-lapse FWI
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Acoustic time-lapse FWI
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• Subsample every 4 shots

• Use 58 shot gathers to compose 10 
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Acoustic time-lapse FWI
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Acoustic time-lapse FWI
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Elastic time-lapse FWI
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Elastic time-lapse FWI
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Elastic time-lapse FWI
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Elastic time-lapse FWI

Vertical profiles for baseline model
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Elastic time-lapse FWI
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Elastic time-lapse FWI

Flowchart of common-model strategy (CMS)

Common-model strategy (CMS) (Hicks et al., 2016)
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Elastic time-lapse FWI
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Conclusions

• We presented cyclic subsampled data-based amplitude-encoding time-
lapse FWI in the time domain.

• We have applied this scheme to both acoustic and elastic time-lapse
FWI, synthetic examples show that using this scheme can make the
inversion process efficient with minimum sacrifices in the inversion
results.

• We applied common-model strategy to elastic time-lapse FWI and
obtain time-lapse models with better mitigated artifacts.



22

Acknowledgements

• CREWES sponsors, staff and students

• Natural Sciences and Engineering Research Council of 

Canada (NSERC)

• Dr. Pengliang Yang

• Developers of software IFOS2D 


	Time-lapse FWI using simultaneous sources
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22

