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Lower-Higher-Lower  

tIM = t1 + t3 – t2 

Actual depth relationship: 
 
z1 > z2 and z2 < z3 

Inverse scattering series algorithm 

(Weglein et al., 2003) 

z1 

z2 

z3 



2D IM prediction algorithm (Weglein et al., 1997,2003) 

𝑏𝑏3𝐼𝐼𝐼𝐼 𝑘𝑘𝑔𝑔,𝑘𝑘𝑠𝑠,𝜔𝜔 =
1

2𝜋𝜋 2 � 𝑑𝑑𝑘𝑘1𝑒𝑒−𝑖𝑖𝑞𝑞1 𝜀𝜀𝑔𝑔−𝜀𝜀𝑠𝑠 𝑑𝑑𝑘𝑘2𝑒𝑒−𝑖𝑖𝑞𝑞2 𝜀𝜀𝑔𝑔−𝜀𝜀𝑠𝑠

+∞

−∞

� 𝑑𝑑𝑧𝑧𝑒𝑒𝑖𝑖 𝑞𝑞𝑔𝑔+𝑞𝑞1 𝑧𝑧𝑏𝑏1 𝑘𝑘𝑔𝑔,𝑘𝑘1, 𝑧𝑧
+∞

−∞

 

× � 𝑑𝑑𝑧𝑧′𝑒𝑒−𝑖𝑖 𝑞𝑞1+𝑞𝑞2 𝑧𝑧′𝑏𝑏1 𝑘𝑘1,𝑘𝑘2, 𝑧𝑧′
𝑧𝑧−𝜖𝜖

−∞

� 𝑑𝑑𝑧𝑧′′𝑒𝑒𝑖𝑖 𝑞𝑞2+𝑞𝑞𝑠𝑠 𝑧𝑧′′𝑏𝑏1 𝑘𝑘2,𝑘𝑘𝑠𝑠, 𝑧𝑧′′
+∞

𝑧𝑧′+𝜖𝜖

 

wℎ𝑒𝑒𝑒𝑒𝑒𝑒             𝑞𝑞𝑋𝑋 = 𝜔𝜔
𝑐𝑐0

1 − 𝑘𝑘𝑋𝑋2𝑐𝑐02

𝜔𝜔2 ;            𝑘𝑘𝑧𝑧 = 𝑞𝑞𝑔𝑔 + 𝑞𝑞𝑠𝑠;             𝑧𝑧 = 𝑐𝑐0𝒕𝒕
2

              

𝑧𝑧 𝑖𝑖𝑖𝑖 𝑡𝑡ℎ𝑒𝑒 𝑃𝑃𝑖𝑖𝑒𝑒𝑃𝑃𝑑𝑑𝑃𝑃 − 𝑑𝑑𝑒𝑒𝑑𝑑𝑡𝑡ℎ 𝑤𝑤ℎ𝑖𝑖𝑤𝑤ℎ 𝑖𝑖𝑠𝑠𝑡𝑡𝑖𝑖𝑖𝑖𝑠𝑠𝑖𝑖𝑒𝑒𝑑𝑑:  𝑧𝑧 > 𝑧𝑧′ 𝑠𝑠𝑎𝑎𝑑𝑑  𝑧𝑧′ < 𝑧𝑧′′. 



IM Prediction in 1.5D    (Weglein et al., 1997,2003) 

𝑏𝑏3𝐼𝐼𝐼𝐼 𝑘𝑘𝑔𝑔,𝜔𝜔 = � 𝑑𝑑𝑧𝑧𝑒𝑒𝑖𝑖𝑘𝑘𝑧𝑧𝑧𝑧𝑏𝑏1 𝑘𝑘𝑔𝑔, 𝑧𝑧
+∞

−∞

� 𝑑𝑑𝑧𝑧′𝑒𝑒−𝑖𝑖𝑘𝑘𝑧𝑧𝑧𝑧′𝑏𝑏1 𝑘𝑘𝑔𝑔, 𝑧𝑧′
𝑧𝑧−𝜖𝜖

−∞

� 𝑑𝑑𝑧𝑧′′𝑒𝑒𝑖𝑖𝑘𝑘𝑧𝑧𝑧𝑧′′𝑏𝑏1 𝑘𝑘𝑔𝑔, 𝑧𝑧′′
+∞

𝑧𝑧′+𝜖𝜖

 

wℎ𝑒𝑒𝑒𝑒𝑒𝑒             𝑞𝑞𝑋𝑋 =
𝜔𝜔
𝑤𝑤0

1 −
𝑘𝑘𝑋𝑋

2𝑤𝑤02

𝜔𝜔2  

𝑘𝑘𝑧𝑧 = 2𝑞𝑞𝑔𝑔 = 2𝑞𝑞𝑠𝑠 ;     𝑘𝑘𝑔𝑔 = 𝑘𝑘𝑠𝑠. 

𝑧𝑧 𝑖𝑖𝑖𝑖 𝑡𝑡ℎ𝑒𝑒 𝑃𝑃𝑖𝑖𝑒𝑒𝑃𝑃𝑑𝑑𝑃𝑃 − 𝑑𝑑𝑒𝑒𝑑𝑑𝑡𝑡ℎ 𝑤𝑤ℎ𝑖𝑖𝑤𝑤ℎ 𝑖𝑖𝑠𝑠𝑡𝑡𝑖𝑖𝑖𝑖𝑠𝑠𝑖𝑖𝑒𝑒𝑑𝑑:  𝑧𝑧 > 𝑧𝑧′ 𝑠𝑠𝑎𝑎𝑑𝑑  𝑧𝑧′ < 𝑧𝑧′′. 



𝒃𝒃𝟏𝟏 𝒌𝒌𝒈𝒈,𝒌𝒌𝒔𝒔, 𝒛𝒛   Construction  

The procedure for getting the input was given by 
Innanen (2012): 
 
1. Start with the dataset d 𝑥𝑥𝑔𝑔, 𝑥𝑥𝑠𝑠, 𝑡𝑡  , 
2. Fourier Transform from 𝑥𝑥𝑔𝑔, 𝑥𝑥𝑠𝑠, 𝑡𝑡  to 𝑘𝑘𝑔𝑔,𝑘𝑘𝑠𝑠,𝜔𝜔 , 

 d 𝑥𝑥𝑔𝑔, 𝑥𝑥𝑠𝑠, 𝑡𝑡 → D 𝑘𝑘𝑔𝑔,𝑘𝑘𝑠𝑠,𝜔𝜔  
3. A change of variables from 𝜔𝜔 to 𝑘𝑘𝑧𝑧 (𝑤𝑤ℎ𝑒𝑒𝑒𝑒𝑒𝑒 𝑘𝑘𝑧𝑧 = 𝑞𝑞𝑔𝑔 + 𝑞𝑞𝑔𝑔), 

D 𝑘𝑘𝑔𝑔,𝑘𝑘𝑠𝑠,𝜔𝜔 → D 𝑘𝑘𝑔𝑔,𝑘𝑘𝑠𝑠, 𝑘𝑘𝑧𝑧  
4.Then scaled by −𝑖𝑖𝑖𝑞𝑞𝑠𝑠, 

𝑏𝑏1 𝑘𝑘𝑔𝑔, 𝑘𝑘𝑠𝑠,𝑘𝑘𝑧𝑧 = −𝑖𝑖𝑖𝑞𝑞𝑠𝑠D 𝑘𝑘𝑔𝑔,𝑘𝑘𝑠𝑠,𝑘𝑘𝑧𝑧  
5. Inverse Fourier Transform  

𝑏𝑏1 𝑘𝑘𝑔𝑔, 𝑘𝑘𝑠𝑠,𝑘𝑘𝑧𝑧 → 𝑏𝑏1 𝑘𝑘𝑔𝑔,𝑘𝑘𝑠𝑠, 𝑧𝑧  
 



1 2 3 

source A source B receiver C receiver D 

z1 

z2 

z3 

𝑧𝑧1𝑎𝑎𝑐𝑐𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 > 𝑧𝑧2𝑎𝑎𝑐𝑐𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎     ⇔     𝑧𝑧1𝑝𝑝𝑠𝑠𝑝𝑝𝑎𝑎𝑝𝑝𝑝𝑝 > 𝑧𝑧2𝑝𝑝𝑠𝑠𝑝𝑝𝑎𝑎𝑝𝑝𝑝𝑝    

𝑧𝑧1𝑎𝑎𝑐𝑐𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 > 𝑧𝑧2𝑎𝑎𝑐𝑐𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎     ⇔     𝜏𝜏1 > 𝜏𝜏2              𝒛𝒛 = 𝒄𝒄𝟎𝟎𝝉𝝉
𝟐𝟐

   ?  

𝑧𝑧1𝑎𝑎𝑐𝑐𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 > 𝑧𝑧2𝑎𝑎𝑐𝑐𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎     
⇐
⇏     𝑡𝑡1 > 𝑡𝑡2  

Pseudo-depth  monotonicity condition 

(Weglein and Nita et al., 2003,2009) 



Pseudo-depth  monotonicity condition 

𝜃𝜃 

𝜃𝜃 

𝜑𝜑 
𝜑𝜑 

𝑘𝑘𝑠𝑠 

𝑞𝑞𝑠𝑠 
𝑤𝑤 𝑤𝑤0�  

𝑘𝑘𝑠𝑠 

𝑞𝑞1𝑠𝑠 

𝑤𝑤 𝑤𝑤1�  

𝒛𝒛𝒂𝒂 

𝒛𝒛𝒃𝒃 

𝑣𝑣𝑥𝑥 = 𝑤𝑤0
𝑖𝑖𝑖𝑖𝑎𝑎𝜃𝜃�          𝑣𝑣𝑧𝑧 = 𝑤𝑤0

𝑤𝑤𝑃𝑃𝑖𝑖𝜃𝜃�  

Intercept time:  𝜏𝜏 = 2𝑧𝑧 𝑣𝑣𝑧𝑧⁄ = 2𝑧𝑧𝑐𝑐𝑝𝑝𝑠𝑠𝜃𝜃
𝑐𝑐0

 

𝑞𝑞𝑠𝑠𝑧𝑧𝑎𝑎 = 𝑤𝑤𝑐𝑐𝑝𝑝𝑠𝑠𝜃𝜃
𝑐𝑐0

∗ 𝑧𝑧𝑎𝑎= 𝑤𝑤 𝜏𝜏𝑎𝑎
2

 =𝑞𝑞𝑔𝑔𝑧𝑧𝑎𝑎 

𝒌𝒌𝒛𝒛𝒛𝒛𝒂𝒂 = 𝒘𝒘𝝉𝝉𝒂𝒂                                 (1) 

𝜸𝜸𝟏𝟏(𝒛𝒛𝒃𝒃 − 𝒛𝒛𝒂𝒂) = 𝒘𝒘(𝝉𝝉𝒃𝒃 − 𝝉𝝉𝒂𝒂)       (2) 

𝑤𝑤ℎ𝑒𝑒𝑒𝑒𝑒𝑒  𝛾𝛾1 = 𝑞𝑞1𝑠𝑠 + 𝑞𝑞1𝑔𝑔 =
𝑖𝑤𝑤𝑤𝑤𝑃𝑃𝑖𝑖𝜑𝜑

𝑤𝑤1
 

𝒌𝒌𝒛𝒛𝒛𝒛𝒂𝒂 + 𝜸𝜸𝟏𝟏(𝒛𝒛𝒃𝒃 − 𝒛𝒛𝒂𝒂) = 𝒘𝒘𝝉𝝉𝒂𝒂      (3) 

𝒌𝒌𝒛𝒛𝒛𝒛𝒃𝒃
′ = 𝒘𝒘𝝉𝝉𝒃𝒃      (4) 

(Nita  et al., 2009) 



IM prediction algorithm in (kx, z) domain (Weglein et al.,1997,2003) 

𝑏𝑏3𝐼𝐼𝐼𝐼 𝑘𝑘𝑔𝑔,𝑘𝑘𝑠𝑠,𝜔𝜔 =
1

2𝜋𝜋 2 � 𝑑𝑑𝑘𝑘1𝑒𝑒−𝑖𝑖𝑞𝑞1 𝜀𝜀𝑔𝑔−𝜀𝜀𝑠𝑠 𝑑𝑑𝑘𝑘2𝑒𝑒−𝑖𝑖𝑞𝑞2 𝜀𝜀𝑔𝑔−𝜀𝜀𝑠𝑠

+∞

−∞

� 𝑑𝑑𝑧𝑧𝑒𝑒𝑖𝑖 𝑞𝑞𝑔𝑔+𝑞𝑞1 𝑧𝑧𝑏𝑏1 𝑘𝑘𝑔𝑔,𝑘𝑘1, 𝑧𝑧
+∞

−∞

 

× � 𝑑𝑑𝑧𝑧′𝑒𝑒−𝑖𝑖 𝑞𝑞1+𝑞𝑞2 𝑧𝑧′𝑏𝑏1 𝑘𝑘1,𝑘𝑘2, 𝑧𝑧′
𝑧𝑧−𝜖𝜖

−∞

� 𝑑𝑑𝑧𝑧′′𝑒𝑒𝑖𝑖 𝑞𝑞2+𝑞𝑞𝑠𝑠 𝑧𝑧′′𝑏𝑏1 𝑘𝑘2,𝑘𝑘𝑠𝑠, 𝑧𝑧′′
+∞

𝑧𝑧′+𝜖𝜖

 

wℎ𝑒𝑒𝑒𝑒𝑒𝑒             𝑞𝑞𝑋𝑋 =
𝜔𝜔
𝑤𝑤0

1 −
𝑘𝑘𝑋𝑋

2𝑤𝑤02

𝜔𝜔2  
𝑘𝑘𝑥𝑥 → 𝑑𝑑 

 
𝑘𝑘𝑧𝑧𝑧𝑧 → 𝑤𝑤𝜏𝜏 



IM prediction algorithm in (p, z) domain 

𝑏𝑏3𝐼𝐼𝐼𝐼 𝑑𝑑𝑔𝑔, 𝑑𝑑𝑠𝑠,𝜔𝜔 =
1

2𝜋𝜋 2 � 𝑑𝑑𝑑𝑑1𝑒𝑒−𝑖𝑖𝑞𝑞1 𝜀𝜀𝑔𝑔−𝜀𝜀𝑠𝑠 𝑑𝑑𝑑𝑑2𝑒𝑒−𝑖𝑖𝑞𝑞2 𝜀𝜀𝑔𝑔−𝜀𝜀𝑠𝑠

+∞

−∞

� 𝑑𝑑𝑧𝑧𝑒𝑒𝑖𝑖 𝑞𝑞𝑔𝑔+𝑞𝑞1 𝑧𝑧𝑏𝑏1 𝑑𝑑𝑔𝑔, 𝑑𝑑1, 𝑧𝑧
+∞

−∞

 

× � 𝑑𝑑𝑧𝑧′𝑒𝑒−𝑖𝑖 𝑞𝑞1+𝑞𝑞2 𝑧𝑧′𝑏𝑏1 𝑑𝑑1, 𝑑𝑑2, 𝑧𝑧′
𝑧𝑧−𝜖𝜖

−∞

� 𝑑𝑑𝑧𝑧′′𝑒𝑒𝑖𝑖 𝑞𝑞2+𝑞𝑞𝑠𝑠 𝑧𝑧′′𝑏𝑏1 𝑑𝑑2,𝑑𝑑𝑠𝑠, 𝑧𝑧′′
+∞

𝑧𝑧′+𝜖𝜖

 

wℎ𝑒𝑒𝑒𝑒𝑒𝑒             𝑞𝑞𝑋𝑋 =
𝜔𝜔
𝑤𝑤0

1 − 𝑑𝑑𝑋𝑋2𝑤𝑤02 



IM prediction algorithm in (p, τ) domain 

𝑏𝑏3𝐼𝐼𝐼𝐼 𝑑𝑑𝑔𝑔, 𝑑𝑑𝑠𝑠,𝜔𝜔 =
1

2𝜋𝜋 2 � 𝑑𝑑𝑑𝑑1𝑒𝑒−𝑖𝑖𝜔𝜔 𝜏𝜏1𝑔𝑔−𝜏𝜏1𝑠𝑠 𝑑𝑑𝑑𝑑2𝑒𝑒−𝑖𝑖𝜔𝜔(𝜏𝜏2𝑔𝑔−𝜏𝜏2𝑠𝑠)
+∞

−∞

� 𝑑𝑑𝜏𝜏𝑒𝑒𝑖𝑖𝜔𝜔𝜏𝜏𝑏𝑏1 𝑑𝑑𝑔𝑔,𝑑𝑑1, 𝜏𝜏
+∞

−∞

 

× � 𝑑𝑑𝜏𝜏′𝑒𝑒−𝑖𝑖𝜔𝜔𝜏𝜏′𝑏𝑏1 𝑑𝑑1,𝑑𝑑2, 𝜏𝜏′
𝜏𝜏−𝜖𝜖

−∞

� 𝑑𝑑𝜏𝜏′′𝑒𝑒𝑖𝑖𝜔𝜔𝜏𝜏′′𝑏𝑏1 𝑑𝑑2,𝑑𝑑𝑠𝑠, 𝜏𝜏′′
+∞

𝜏𝜏′+𝜖𝜖

 

wℎ𝑒𝑒𝑒𝑒𝑒𝑒             𝜏𝜏𝑋𝑋𝑋𝑋 =
𝜔𝜔𝜀𝜀𝑋𝑋
𝑤𝑤0

1 − 𝑑𝑑𝑋𝑋2𝑤𝑤02 

𝜀𝜀𝑔𝑔 𝑠𝑠𝑎𝑎𝑑𝑑  𝜀𝜀𝑔𝑔  𝑠𝑠𝑒𝑒𝑒𝑒 𝑡𝑡ℎ𝑒𝑒 𝑖𝑖𝑃𝑃𝑃𝑃𝑒𝑒𝑤𝑤𝑒𝑒 𝑠𝑠𝑎𝑎𝑑𝑑 𝑒𝑒𝑒𝑒𝑤𝑤𝑒𝑒𝑖𝑖𝑣𝑣𝑒𝑒𝑒𝑒 𝑑𝑑𝑒𝑒𝑑𝑑𝑡𝑡ℎ. 

𝑑𝑑𝑋𝑋 𝑖𝑖𝑖𝑖 𝑡𝑡ℎ𝑒𝑒 ℎ𝑃𝑃𝑒𝑒𝑖𝑖𝑧𝑧𝑃𝑃𝑎𝑎𝑡𝑡𝑠𝑠𝑜𝑜 𝑖𝑖𝑜𝑜𝑃𝑃𝑤𝑤𝑎𝑎𝑒𝑒𝑖𝑖𝑖𝑖. 



1.5D IM prediction algorithm in plane wave domain 

𝑏𝑏3𝐼𝐼𝐼𝐼 𝑑𝑑𝑔𝑔,𝜔𝜔 = � 𝑑𝑑𝜏𝜏𝑒𝑒𝑖𝑖𝜔𝜔𝜏𝜏𝑏𝑏1 𝑑𝑑𝑔𝑔, 𝜏𝜏
+∞

−∞

� 𝑑𝑑𝜏𝜏′𝑒𝑒−𝑖𝑖𝜔𝜔𝜏𝜏′𝑏𝑏1 𝑑𝑑𝑔𝑔, 𝜏𝜏′
𝜏𝜏−𝜖𝜖

−∞

� 𝑑𝑑𝜏𝜏′′𝑒𝑒𝑖𝑖𝜔𝜔𝜏𝜏′′𝑏𝑏1 𝑑𝑑𝑔𝑔, 𝜏𝜏′′
+∞

𝜏𝜏′+𝜖𝜖

 

𝑏𝑏3𝐼𝐼𝐼𝐼 𝑑𝑑𝑔𝑔,𝜔𝜔 = � 𝑑𝑑𝑧𝑧𝑒𝑒𝑖𝑖2𝑞𝑞𝑔𝑔𝑧𝑧𝑏𝑏1 𝑑𝑑𝑔𝑔, 𝑧𝑧
+∞

−∞

� 𝑑𝑑𝑧𝑧′𝑒𝑒−𝑖𝑖2𝑞𝑞𝑔𝑔𝑧𝑧′𝑏𝑏1 𝑑𝑑𝑔𝑔, 𝑧𝑧′
𝑧𝑧−𝜖𝜖

−∞

� 𝑑𝑑𝑧𝑧′′𝑒𝑒𝑖𝑖2𝑞𝑞𝑔𝑔𝑧𝑧′′𝑏𝑏1 𝑑𝑑𝑔𝑔, 𝑧𝑧′′
+∞

𝑧𝑧′+𝜖𝜖

 

wℎ𝑒𝑒𝑒𝑒𝑒𝑒             𝑞𝑞𝑋𝑋 =
𝜔𝜔
𝑤𝑤0

1 − 𝑑𝑑𝑋𝑋2𝑤𝑤02 

(p, z) domain :     (Nita and Weglein, 2009) 

(p, τ) domain :     (Coates and Weglein, 1996) 
 



𝒃𝒃𝟏𝟏 𝒑𝒑, 𝒛𝒛   Construction  

Similar to the procedure was given by Innanen (2012): 
 
1. Start with the dataset d 𝑥𝑥, 𝑡𝑡  , 
2. Tau-p Transform from 𝑥𝑥, 𝑡𝑡  to 𝑑𝑑, 𝜏𝜏 , (codes from UA) 

 d 𝑥𝑥, 𝑡𝑡 → 𝐷𝐷1 𝑑𝑑, 𝜏𝜏  
3. Fourier Transform from 𝜏𝜏 to ω, 

 𝐷𝐷1 𝑑𝑑, 𝜏𝜏 → D 𝑑𝑑,𝜔𝜔  
4. A change of variables from 𝜔𝜔 to 𝑘𝑘𝑧𝑧 (𝑤𝑤ℎ𝑒𝑒𝑒𝑒𝑒𝑒 𝑘𝑘𝑧𝑧 = 𝑞𝑞𝑔𝑔 + 𝑞𝑞𝑔𝑔), 

D 𝑑𝑑,𝜔𝜔 → D 𝑑𝑑, 𝑘𝑘𝑧𝑧  
5. Then scaled by −𝑖𝑖𝑖𝑞𝑞𝑠𝑠, 

𝑏𝑏1 𝑑𝑑, 𝑘𝑘𝑧𝑧 = −𝑖𝑖𝑖𝑞𝑞𝑠𝑠D 𝑑𝑑, 𝑘𝑘𝑧𝑧  
6. Inverse Fourier Transform  

𝑏𝑏1 𝑑𝑑, 𝑘𝑘𝑧𝑧 → 𝑏𝑏1 𝑑𝑑, 𝑧𝑧  
 



𝒃𝒃𝟏𝟏 𝒑𝒑, 𝝉𝝉   Construction  

 
1. Start with the dataset d 𝑥𝑥, 𝑡𝑡  , 
2. Tau-p Transform from 𝑥𝑥, 𝑡𝑡  to 𝑑𝑑, 𝜏𝜏 , (codes from UA) 

 d 𝑥𝑥, 𝑡𝑡 → 𝐷𝐷1 𝑑𝑑, 𝜏𝜏  
3. Fourier Transform from 𝜏𝜏 to ω, 

 𝐷𝐷1 𝑑𝑑, 𝜏𝜏 → D 𝑑𝑑,𝜔𝜔  
4.Then scaled by −𝑖𝑖𝑖𝑞𝑞𝑠𝑠, 

𝑏𝑏1 𝑑𝑑,𝜔𝜔 = −𝑖𝑖𝑖𝑞𝑞𝑠𝑠D 𝑑𝑑,𝜔𝜔  
5. Inverse Fourier Transform  

𝑏𝑏1 𝑑𝑑,𝜔𝜔 → 𝑏𝑏1 𝑑𝑑, 𝜏𝜏  
 



IM prediction algorithm in (p, z) domain   --- 𝒃𝒃𝟏𝟏 𝒑𝒑, 𝒛𝒛  



IM prediction algorithm in (p, z) domain   --- 𝒃𝒃𝟏𝟏 𝒑𝒑, 𝒛𝒛  



IM prediction algorithm in (p, z) domain   --- 𝒃𝒃𝟏𝟏 𝒑𝒑, 𝒛𝒛  



IM prediction algorithm in (p, z) domain   --- 𝒃𝒃𝟏𝟏 𝒑𝒑, 𝒛𝒛  



IM prediction algorithm in (p, z) domain   --- 𝒃𝒃𝟏𝟏 𝒑𝒑, 𝒛𝒛  



IM prediction algorithm in (p, z) domain   --- 𝒃𝒃𝟏𝟏 𝒑𝒑, 𝒛𝒛  



IM prediction algorithm in (p, z) domain   --- 𝒃𝒃𝟏𝟏 𝒑𝒑, 𝒛𝒛  



IM prediction algorithm in (p, τ) domain   ---  𝒃𝒃𝟏𝟏 𝒑𝒑, 𝝉𝝉   



IM prediction algorithm in (p, τ) domain   ---  𝒃𝒃𝟏𝟏 𝒑𝒑, 𝝉𝝉   



IM prediction algorithm in (p, τ) domain   ---  𝒃𝒃𝟏𝟏 𝒑𝒑, 𝝉𝝉   



IM prediction algorithm in (p, τ) domain   ---  𝒃𝒃𝟏𝟏 𝒑𝒑, 𝝉𝝉   



Conclusion  

𝑰𝑰𝑰𝑰𝒕𝒕𝑰𝑰𝑰𝑰𝒈𝒈𝑰𝑰𝒂𝒂𝑰𝑰 𝒐𝒐𝒐𝒐 𝒃𝒃𝟏𝟏 𝒑𝒑, 𝝉𝝉   𝑰𝑰𝑰𝑰𝒕𝒕𝑰𝑰𝒈𝒈𝑰𝑰𝒂𝒂𝑰𝑰 𝒐𝒐𝒐𝒐 𝒃𝒃𝟏𝟏 𝒑𝒑, 𝒛𝒛  𝑰𝑰𝑰𝑰𝒕𝒕𝑰𝑰𝒈𝒈𝑰𝑰𝒂𝒂𝑰𝑰 𝒐𝒐𝒐𝒐 𝒃𝒃𝟏𝟏 𝒌𝒌𝒙𝒙, 𝒛𝒛  



Conclusion and Future Work 

Inverse Scattering Series algorithm also works for predicting IM in plane wave 
domain, either (p, z) domain or (p, τ) domain, with the same accuracy to (kx, z) 
domain, even better. 
 
Especially for (p, τ) domain , it may save time because no resampling needed in the 
processing.   
 
Easier to get rid of Free-surface multiples in (p, τ) domain , and prepare for IM 
prediction. 
 
 
 
Consider the effect of the epsilon value and dip.  
 
A real 2D IM prediction.  
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