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How low can you go?
Finding low frequencies in variousFinding low frequencies in various 
places – Hussar example
Heather Lloyd & Gary Margrave
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Outline
• Why do we need low-frequencies and where did they 

go?
• How do we get low-frequencies back?
▫ Borrow them
▫ Predict them

R d th▫ Record them
• Low-frequency conclusions
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Full Spectrum & Band-Limited Reflectivity

Full Spectrum Reflectivity

0 4

0.6

0.8

tu
de

Full Spectrum Reflectivity

500 400 300 200 100 0 100 200 300 400 5000

0.2

0.4

A
m

pl
i

-500 -400 -300 -200 -100 0 100 200 300 400 500
Frequency (Hz)

0.8
Bandlimited Reflectivity

0.2

0.4

0.6

A
m

pl
itu

de

-500 -400 -300 -200 -100 0 100 200 300 400 5000
Frequency (Hz)



Recursion Formula

4

Recursion Formula
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(Oldenburg et al., 1983). 
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Full Spectrum Inversion/model
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Band-Limited Inversion
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Real Well Log Example
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M d l h•Model them
•Borrow them
P di t th•Predict them

•Record them
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Borrow low-frequencies using BLIMP
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Borrow low-frequencies using BLIMP

Impedance Log
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BLIMP Steps 1 & 2

20
Step 1: Remove the linear trend from the impedance log
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BLIMP Steps 3 & 4

5

10x 108 Step 3: Compute the Fourier transform of the impedances
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BLIMP Steps 5 & 6

108 Step 5: Apply filters to the impedance log and inverted reflectivity spectra

5

10x 10 Step 5: Apply filters to the impedance log and inverted reflectivity spectra
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BLIMP Step 7

20
Step 7: Inverse Fourier transform the solution and add the linear trend
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Impedance Log
BLIMP inversion
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BLIMP Inversion Problems

15

BLIMP Inversion Problems

• Sensitive to low-frequency cut-off
• Best applied to one trace or a model withoutBest applied to one trace or a model without 

structure
• Relies heavily on log informationy g
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Prediction Filters
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Prediction Filters

One-Lag Prediction Filter Multi-Lag Prediction Filter
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12 Layer Model
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12 Layer Model with Noise
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12 Layer Model with Ricker Wavelet
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12 Layer Model with Ricker Wavelet
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Well 12-27

Impedance For Well 12-27Reflectivity
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Prediction Filter Problems

• Sensitive to spectra curvature
• Sensitive to NoiseSensitive to Noise
• Sensitive to prediction filter length
• Sensitive to complicated modelsSensitive to complicated models
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Accelerometer CMP Stacks
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Accelerometer  CMP Stacks

Processed Accelerometer Stacked Data
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10Hz Geophone CMP Stacks
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10Hz Geophone CMP Stacks

Processed 10Hz Geophone Stacked Data
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4.5Hz Geophone CMP Stacks

Processed 4.5Hz Geophone Stacked Data
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Creating the Stacked Traces



29

10

0
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Processed Accelerometer
Impedance Inversion
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BLIMP – 1Hz cut-off
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BLIMP – 5Hz cut-off
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BLIMP 1Hz cut-off
Accelerometer BLIMP Inversion
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BLIMP 5Hz cut-off
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BLIMP 3Hz cut-off
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Conclusions
• BLIMP inversion relies heavily on the low 

frequencies of the well impedance and is very 
sensitive to the low frequency cut-off value.

• Prediction filter low frequency recovery methods are 
good for simple models with flat wavelets currently 
this method is not suitable for wells or real data.

Recording lo er freq encies in the field is possible• Recording lower frequencies in the field is possible 
even down to 1Hz but some well information is still 
required.q
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