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How to get reliable images?
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Verschuur et al., 1992

Pj = Gj (Qj + Rj Pj )RS59*&%04(#+"
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2#"#2#T%*%"%&6)*
2#',#(

Thursday, October 5, 2017

https://www.slim.eos.ubc.ca/content/efficient-least-squares-imaging-sparsity-promotion-and-compressive-sensing


Problem in shallow water
Shot gathers  
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Total	data Primaries	by	SRME
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Problem in shallow water
Shot gathers  
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How to get reliable images?
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How to get reliable images?

X

Model	perturbation
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How to get reliable images?
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Joint	inversion	w/	areal	source

Migration	of	total	data
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Solution
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Eliminating dense matrix-matrix products
[SRME relation & wave-equation solver]
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Joint SP-LSRTM w/ primaries & multiples
min

x
�kxk1 +

1
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kxk22

subject to

X

i

krFi(m0, ⇢0,Qi �Pi)C
T
x�Pik2  �,

F&%40*'+1&O%
1. Initialize x0 = 0, z0 = 0, Q, �, batchsize n0

s ⌧ ns

2. for k = 0, 1, · · ·
3. Randomly choose shot subsets I 2 [1 · · ·ns], |I| = n0

s

4. Ak = {rFi(m0, ⇢0,Qi � Pi)CT }i2I

5. bk = {Pi}i2I

6. zk+1 = zk � tkAT
k P�(Akxk � bk)

7. xk+1 = S�(zk+1)

8. end

note: S�(zk+1) = sign(zk+1) max{0, |zk+1|� �}
P�(Akxk � bk) = max{0, 1 � �

kAkxk�bkk2
} · (Akxk � bk)

tk = kAkxk � bkk2/kAT
k (Akxk � bk)k2
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Data:
‣ BWI*'+1&O%'*4"<*&%O%#$%&'
‣ S#O;%&*N4$%0%(*O%"(%&%<*4(*IV*AT*
‣ 6%"%&4(%<*N#(.*,&%%*'1&,4O%8
‣ '+1&O%M'#<%*<%6.+'(**

Experiments:
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‣ +"%*L4''*(.&+16.*(.%*<4(4*N#(.*34(O.*'#T%'*B@Vn*<4(4
‣ &4"<+2#T%<*'13'%(*+,*'.+('*
‣ (&1%*'+1&O%*N4$%0%(
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RTM of primaries
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RTM of total data
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RTM of total data w/ areal source
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Joint SP-LSRTM w/ primaries & multiples
w/ areal source
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Joint SP-LSRTM w/ primaries & multiples
w/o areal source
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Joint SP-LSRTM w/ primaries & multiples
w/o areal source, zoomed
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Joint SP-LSRTM w/ primaries & multiples
w/ areal source, zoomed
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Joint SP-LSRTM w/ primaries & multiples
w/o areal source, zoomed
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Total	data

Shot gathers

BV

Synthetic	primaries	
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Shot gathers

BW

Recovered	primaries	by	inversion	
w/	areal	source
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Shot gathers
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Shot gathers
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Total	data Multiples
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