Acoustic Waveform Processing
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System requirements

- X064 better because wells can be ~4GB
- Memory: overhead is about 250MB per core

- CPU: more physical cores = faster, currently
tops out at using 8 physical cores (Intel's
Hyperthreading doesn’t count as extra cores)

- Matlab 2015a: you're prompted to install it if it is
not there.

- Patience because processing is time
consuming

\", Waveform Processing - Baker XMAC

Too:  [BHIXMAC v

[¥] calculate Short_MP

Semblance Parameters

Min Slow: [40.00 & Early: [800.00 |5 Semblance Cutoff: |0.250
Slow Step: 200 |- Late: [800.00 12 s ©@ VDL -Max
Max Slow: 240.00 = Window: 250.00 = (7) VDL - Sum

Receivers
Which Receivers: 1-4

Num of acg. To Stack: |0

@ Single Acquisition (dassic) ) Common TX

(") Common Receiver () Sub Stack

2| Vertical Resolution: 0 : Filter Npts: |35

Input Waveform Set:  waves [waves) -

Shott MP [MP (ST [ |y kv vk | SNSRI 0 .ix.! Cure

] First Break DT

Copy From Diag
Frequency
Configure Tool Filter: |5.00 2 |15.00 2 kHz

[] Frequency vDL ~ Ave. Al v

= [7] Freq. Semb. vDL
__Semb. Description = 3
[7] save Filtered Waves

Depths (FT)
Min Depth: [223.75 22975

Max Depth: |12523.00 |5 12523.00

[ Load Session J[ Save Session

Anisotropy Semblance

Start Diagnostic Start Diagnostic
[ Preview Plot I Preview Plot

Aniso. Method:  Afford (Time)
Andle Resolution [3.00 =] deg Semb. Method: Semblance v

Process Process

Plot Type: [Bas&c v] [ Log Plot ] [ Close Previews ]
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Introducing the data

- This module processes sound waves:
examining the ‘types’ of waves their speed
through the rock

- The speed of sound in rock can tell us about
the type of rock, fluid content and what stresses
the rock is under

- Atypical Acoustic tool is pictured

- Some standard-looking raw-data is show
bottom
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Designed-for Workflows

- Most often, our clients are looking to verify the
work of others with this module (so our results
should generally agree)

- We see a few different uses of the module:

1. Re-working other’s processed data to
correct their errors

2. Re-processing the raw data to verify
someone else’s interpretation

3. Re-processing the raw data to derive new
information

- Very often the outputs of this module are inputs
to other modules (from PhiSw to Geomechanics)
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General Workflow: Slowness

AWP: Picking tool

[E=8 Eon =)
atRange] i  Aoustcaneloe [ &

| 10500

Raw Waves

Anisatropy Map

waves:REXE.L (deg)

waves:DAZXE (deg) |
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Selecting

User inputs: Processing > Rectangles
parameters Vendor
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*Slowness is the inverse of Speed, so is seconds-per-metre rather than metres-per-second

AWP output




General Workflow: Anisotropy

S— AWP
Raw Waves — .
Anisotropy
Map
Fast Waves STC (VDLs)
User inputs: Anisotropy Slow Waves Dispersion
Slowness parameters Outputs
curves: DTXX
and DTYY

User inputs: Processing
parameters

Key: 3

AWP output




AWP: Picking tool
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WORKFLOW 1: RE-PICKING




Workflow 1: “Re-picking”

- Re-working other’s processed data to correct
their errors

- The most trivial use of the module

- Vendors have already created a processed
product, we are using that to pick new answers

- Our steps:

1. Select tool & output set
Present the VDLs using AWP
Drag a rectangle
Enter basic data if needed
Pick until happy
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Workflow 1: “Re-picking”

1.

Unfortunately Fossetmaker has no data to perform this task

a)

b)

Select tool & output set

“Tool’ specifies output curve names
Output set is where the outputs go...

pr

") Waveform Processing - SLB SonicScanner

Tool: [SLB:SonicScanner

Input Waveform Set: MAPC [MAPC)

Description
DTC
DTS_MP
DTXX

DTYY

DTXY

DTYX
DTST

DTS

IP Curve Name

waveout:DTC
waveout:DTS_MP
waveout:DTXX

waveout:DTYY
waveout:DTXY
waveout:DTYX
waveout:DTST
waveout:DTS
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Workflow 1: “Re-picking”

Unfortunately Fossetmaker has no data to perform this task
Plot Type: [Vendor v] [

Select tool & output set
“Tool’ specifies output curve names

Output set is where the outputs go...

1.
a)

b)

2 Launch the ‘Vendor’ pIOt
("] Plot (RePickVendor) - SLB SonicScanner (1381.5 - 7562.5 FT) [E=8 EcR =]
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Workflow 1: “Re-picking”

===

Unfortunately Fossetmaker has no data to perform this task
1. Select tool & output set
a) Tool specifies output curve names ”Z:'C“’;j(c:w )
by Output set is where the outputs go... CRpRSI

2. Launch the ‘Vendor’ plot
3. Hit the Drop-down for the curve you want to make

Acoustic Curve:[DTC

Vendor STC6 =

Vendor STCS

MAPC:SP36 (mv)

MAPC:SPJS (mv)
(2401) I 1 (401)

(2401) I 1 (401)

l 7400




Workflow 1: “Re-picking”

Unfortunately Fossetmaker has no data to perform this task
1. Select tool & output set
a) Tool specifies output curve names
b) Output set is where the outputs go...
2. Launch the ‘Vendor’ plot
3. Hit the Drop-down for the curve you want to make

4. Drag a rectangle by click-and-drag on the STC (red is good
on this rainbow, so draw a rectangle there...blue is bad)

Vendor STC1

MAPC:SP)1 (us/ft)
(240) I W  (40)




Workflow 1: “Re-picking”

Unfortunately Fossetmaker has no data to perform this task

1.

Select tool & output set

a) Tool specifies output curve names

b) Output set is where the outputs go...

Launch the "Vendor’ plot

Hit the Drop-down for the curve you want to make

Drag a rectangle by click-and-drag on the STC (red is good
on this rainbow, so draw a rectangle there...blue is bad)

On first rectangle, you should be asked “What are the scales”,
also note the !'s on the scales... this is IP telling you that it
does not know the scales of the data

Vendor STC2

Ver

MAPC:SPI2 (mv)

MAP(

(40} | (240) I T (201 | (240" D
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Workflow 1: “Re-picking”

Vendor STC1

Unfortunately Fossetmaker has no data to perform this task e D

1. Select tool & output set v i
a) Tool specifies output curve names
b) Output set is where the outputs go...

2. Launch the ‘Vendor’ plot

3. Hit the Drop-down for the curve you want to make

4. Drag a rectangle by click-and-drag on the STC (red is good
on this rainbow, so draw a rectangle there...blue is bad)

5. On first rectangle, you should be asked “What are the scales”,
also note the !'s on the scales... this is IP telling you that it
does not know the scales of the data

6. Rectangle picking can continue, picking whatever...




Workflow 1: “Re-picking”

Notes on Rectangle picking:
. Selections are made from one VDL at a time
- Default scales are 0..1 some vendors use 0..100!

- 3 curves are made: the curve name you picked from the
dropdown (step 3 above), a smoothed version and a _psv
“peak semblance value” curve, representing the height of the
VDL colour map and is a quality indicator

Define VDL colors

Shading controlled by curve MAPC:SPJ3

. l I value 0
1

| Use Spectrum

High

Value 1

@ Use Palette Palette Name [BGR.paJ

[¥] Clip values outside range to high / low color
"

a EH waveout (5)

i - . DEPTH (FT)
> - DTC (us/ft)
b - A DTC_psv

b - DTC_Smooth (us/ft) .

[~ smooth Image

(40)
s/ft)
— 40,
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User inputs: Processing
parameters
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Workflow 2: Processing Raw Waves

The picking part of this workflow is the same
Bulk of the processing work here

Our steps:
1. Select tool, input & output sets
2. Deactivate the modes you don’t want to
process now
3. View Diagnostic pane
4. Set up parameters in Diag. or manual
5. Process or Preview
6. Return to step 4, refining parameters or

processing interval
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Workflow 2: Processing Raw Waves

1.

Select tool, input & output set

“Tool’ specifies the ‘modes’ (Short. MP, MP, ST
etc..) and output curve names

a)

Output set in Output Curve tabs is where some
outputs go

Output set in Configure Tool is where most
Array outputs go

Input Waveform Set is where to pick up the raw
waves from (shown in Configure Tool)

d)

You should inspect both Output Curves

' Waveform Processing - Baker XMAC

Tool: BHI XMAC

]
Input Waveform Set:  waves (waves)

shot MP [ M [ST x| |xv vk | G SRS . e |
==

Description IP Curve Name Pts. to Smooth  Disp. Cor. | f
pTC waveout:DTC 3 0.98 Restosemolh G312
DTS_MP waveout:DTS_MP 3 0.98 [¥] Model missing data
DTXX waveout:DTXX 3 0.98 =| E Dispersion Correction
DTYY waveout:DTYY 3 0.98
DTXY waveout:DTXY 3 0.98 ’ Value: 0.98 |5
DTYX waveout:DTYX 3 0.98 —
DTST waveout:DTST 3 0.98
DTS waveout:DTS 3 0.98
VPVS waveout:VPVS 3 0.98
Aniso waveout:Aniso 3 0.98
AnisoMap L 3 0.98
AnisoEnergyRatio waveout:AnisoEnerg... 3 0.98
AnisoDeltaMap waveout:AnisoDelta... 3 0.98
FastShearSlowness waveout:FastShearS... 3 0.98 o
ClaisilClm e Ol immmm aimismms b Ol Clam e o n_no
Depths (FT) Anisotropy Semblance
Min Depth: |229.75 | 27975 | Sart Diagnostic | | Start Diagnostic |
Process Process
Max Depth: [12523.00 2] 12523.00 Preview Plot | Preview Plot
Aniso. Method:  Afford (Time)

Angle Resolution |3.00 + deg

Semb. Method: Semblance v

[ Load Session ] [ Save Session ] Plot Type: |Basic VJ [ Log Plot ] [ Close Previews ]
1] Configure Tool - Baker XMAC ‘ R =5
Name: XMAC Azimuth Curve: v Azimuth Offset: [90.00 [+ deg
Modes Input Curves
el Receiver Input Curve R-TDistance  Time Shift Gain
sT 1 STNWVO11 8.5 waves:TNSTOL  waves: TNGNOL
x @2 s TNWV01 2 9 waves:TNSTO1  waves:TNGNO1
XY @3 waves: TNWV013 9.5 waves:TNSTOL  waves: TNGNOL
X 4 s TNWVD1 4 10 waves:TNSTO1 waves:TNGNO1
FastShear\:
SlowShearWaves
TxRx:[RxaboveTx w| Tme Shift:[ps v] Gain Action: [ExpDivide
Output Curves |
Desaiption [P Curve Name
@ stc waveout:STC_Short_MP L
[ FvoL waveout:FVDL_Short_MP 1
[V]FvDL2  waveout:FVDL2_Short_MP
[V]FSVDL  waveout:FSVDL_Short_MP

% Sample Rate: (12,00 |2 us
(BM) [outputset v (7] Amodes

eceivers: Depth Shift: [15.0 |<+| samples




Workflow 2: Processing Raw Waves

2. Pick the Modes you want:
a) Un-check the “Calculate ?7?” to turn off ??

b) Today we want to process MP but not any
others

Grey tab = no process
Red tab = no waves, can’t process
Green tab = have waves will process

\\". Waveform Processing - Baker XMAC

Tool:  [BHIXMAC v

Input Waveform Set:  waves (waves)

o) o &=

v

shot MP MPRENIST |RRENY kv v | S| O ot Cuve |

V| Calculate MP

Semblance Parameters

Min Slow: 40.00 =& Early: [800.00 Semblance Cutoff:
SowStep: 200 |2 late: [800.00 |2 ys @ VDL-Max
Max Slow: [240.00 = Window: 250.00 (") VDL - Sum

Copy From Diag [ First Break DT

Receivers

Which Receivers: 1-8 Configure Tool Filter: |5.00

Num of acq. To Stack: 10 2. Vertical Resolution: |0

Frequency

Filter Npts: |35

+{ [15.00 5| kHz

0.250




Workflow 2: Processing Raw \Waves

Anisotropy Semblance

Start Diagnostic Start Diagnostic
_ Process
Preview Plot Preview Plot

Aniso. Method:  Afford (Time)

Angle Resolution [3.00 2 deg Semb. Method: Semblance v

3. Start Diagnostic Pane

a) Here we view and modify processing Pt T | o | asslon Bt (iComarionns)
parameters visually

b) All tabs that can be green are shown (because
it's very convenient to compare)

[ Short MP [ mp ST [ xx [ v [ xv [ vx | Dispersion

c) Interactive lines... yay! .  veeoms e Wekmi A

Filter Min: 5.0 kHz
1000 S
500 [~ 4 Bl E e | \

Filter Max: 15.0 kHz

d Copy from Diag

\"s Waveform Processing - Baker XMAC

o—e filtered

Tool: [BH'XMAC vJ Input Wavefonr First Break DT = 51.76 s/t | | | | o e e o [ I T \'.: . /\A“ e o 0 O .u:ﬁ.nimd,
0 500 1000 1500 2000 2500 01234567 8 910111213 14 16 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
time, (is) Frequency (kHz)
Shoft MP EB ;1 ST I ><>< ] W l ><Y I \M I FaslShearWav - 2D Time/Slowness Smblance Correlation 2DF i FSVDIZ.40
V] calculate MP
190 190
Semblance Parameters -
@
Min Slow: |40.00 £ Early: [800.00 £ 4 g 140
H
o
Slow Step: 12,00 a lusit v Late: [800.00 4| ps l ‘ %
% 9
Max Slow: [240.00 5 i e o

40

time (ma) Frequency (kHz)

Depth Semblance & VDL Controls
%t 10454.000 ~ up1_J[__upto_ | STC Processing: | Semblance v Min Slowness: 40 oeski oo
Cornplete g 3Go STC VDL: | Max STC v MaxSbwness: 240 o atozcnes) (i)




Workflow 2: Processing Raw Waves

Anisotropy Semblance

Start Diagnostic Start Diagnostig

Process
Preview Plot Preview Plot I
Aniso. Method:  Afford (Time)
Angle Resolution [3.00 =1 deg Semb. Method: Semblance v

v

3.  Process whole well

Plot Type: [Basic v] [ Log Plot ] Close Previews ]

a) Using Diagnostic we’d pick general parameters
that work most places and process the whole
well

by Hit the Process button

"/ Plot (Basic) - Baker XMAC (10434.5 - 12523.0 FT)

c) Processing can take a while (about a minute for |a s~ - e - R — T —

. Gamma 2 Resistivity Density Neutron Delta T comparision
MP on this well e T T e o
1. 3. (FT) 0.2 2000. | 1.95 2.95 | 440,
raws:CALX (in) raws:M2R3 (ohm.m) raws:CNCF (dec) waveout:DTS (us/ft)
6. 16. 2000. .45 -0.15 | 440. o o o
= = H raws:BIT (in) raws:M2R1 (chm.m) raws:ZCOR (g/cm3) waveout:DTS_MP (us/ft) waveout:DTS_MP (us/f)
d) Outputis an STC_MP, which we can use in the ||—=>—=| |~ o o oo o s
) raws:U (ppm) raws:PE (b/e) waveout:DTXX (us/ft) waveout:DTST (us/ft)
- 9 — M8 =&, 0. 20. | 440, . | 240,
L] . . L] raws:GRSL (gAPI) waveout: DTYY (us/ft)
picking process outlined in Workflow 1 . i

e) Launch a ‘Basic’ Log plot, then pick DTC etc.
like in Workflow 1

= 1200

1220

1240

Depth: 12518.5, waveout:DTC: -999, waveout:DTS: -999, waveout:DTS_MP: -999, waveout:DTXX: -999, waveout:DTYY: -999, waveout




" Waveform Processing - Baker XMAC

Workflow 2: Processing Raw Waves o G i

Short MP MBS IXY ]YX IFaslShearWave SlowShearwave ]Du!Dul Curve
[¥] calculate MP

Semblance Parameters

Min Slow: 40.00 Early: |117.95 Semblance Cutoff: 0.250

Late: [1393.46 2] s @ VDL -Max

Max Slow: |240.00 Window: |413.50 ~) VDL - Sum

4. Process whole well Pl

Slow Step: (2.00

A | [ |4l

Receivers Frequency

a) After seeing the whole well, we may choose to e o n L

reprocess all or part-sections & e o o e, Ae A

. . . . . . . ~) Common Receiver () Sub Stack q :r:vqe' :i;:beldv\z:ves
b) Ordinarily this is driven by inspecting problem
Depths (FT) Anisotropy Semblance

sections with Diagnostic window, re-adjusting o T v

. . : Max Depth: 12523.00 |5 12523.00 [m] Preview Plot
parameters and processing the bad parts again | et r— -

&y Scale1: Ful ’
Angle Resolution [3.00 =1 deg Semb. Method: Semblance v

Process

Process

Gamma

c) Once happy with the STC outcome, can re-pick e [ e e

1
raws:CALX
] 5 Help
etc. again
. 5
raws:U (ppm; TEWETPE (0/5) WaVESUT U TAX (U510 WaVEOSUT DTS T (05T
00—, 0. 20. | 440, 240,
raws:GRSL (gAPI) waveout: DTYY (us/f)
0 — 150 40, —————————————— a0,
b ATET fun @)

Waveform FFT Amplitude Spectra

Depth: 12518.5, waveout:DTC: -999, waveout:DTS: -999, waveout:DTS_MP: -999, waveout:DTXX: -999, waveout:DTYY: -999, waveout




Workflow 2: Processing Raw Waves

Notes on processing:
- Like everything else in IP, there’s no ‘right’ answer

- Changing parameters can make yours look very
different: don’t get too hung up

- There are many different ways to process and
interpret (

. . (ShortMP Waveforms | MP Waveforms | ST Waveforms x::vlr:s YV Waveforms | XY Wa) Depths (FT) S v Senbiaes ‘
lots of parameters...) so expect variation RN o B8 (o] [ | () [
Aniso. Method:  Afford (Time)
- But! Same settings should make the same answer - : rreden R Bl TRERTER C
. " . Plot Type: [Basic v) [ LogPot | [ Close Previews |
in the same well

NthRoot, Common Rx, VDL Max/Sum and

" Waveform Processing - Baker XMAC

Tool: BHI:XMAC - Input Wavefomn Set:  waves (waves) v
Shot MP FERNIST  |xx  |vy  |Xr  |YX |FastSheatwave |SlowSheatwave |Outout Curve
[¥] calculate MP

Semblance Parameters

Min Slow: 40.00 = Early: 117.95 Semblance Cutoff: 0.250

SlowStep: 200 = Late: [1393.96 12 ps © VDL -Max

Max Slow: [240.00 & Window: |413.50 |2 @) VDL - Sum

_—Copy From Diag [] First Break DT

Receivers Frequency

Which Receivers: 1-8 Configure Tool Filter: [5.00 |54 1410 [ kHz

Num of acq. To Stack: |0 2| Vertical Resolution: [0 Filter Npts: 35

@ Single Acquisition (dassic) () CommonTX [T Frequency VoL Ave. Al =

) Common Receiver O SubStack [ Semb. Desription [[] Freq. Semb. VDL

"] save Filtered Waves

(E=S R =)

First Break DT = 51.76 yst__|

‘J‘W\[’ I

llllll

L
2000

I

1500
time, (us)
2D Time/Slowness Semblance Correlation

0 500 1000

"4

5
i )

st -
¢ 10454.000 | S

Semblance & VDL Contros
STC Processing: Semblance v

STCVDL: Hax STC

Frequency (kHz)

2D Frequency Semblance

Frequency (kH2)

e

L

b
i

e

M

f@

A

e

0
0123456 78 91011121314 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30

FSVDL

i 240

Depth: 125185, waveoutDIC: -999, wav

coutDTS:

999, wave

(€outDTS_MP: 99, waveout: DT 999, waveoutDTYV: -999, waveou
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Azimuthally changing slowess

User inputs: Anisotropy
parameters

Anisotropy
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User inputs: Processing
parameters

WORKFLOW 3: ANISOTROPY
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Dispersion
Outputs




1.
2.

Workflow 3: Anisotropy Processing

- The most time consuming and tedious
Fairly simple to run... kind-of
Our steps:

Select tool, input & output sets

Process XX & YY for DTXX and DTYY as
shown in Workflow 2

View Anisotropy Diagnostic pane &
parameter outcomes

Process or Preview

Return to step 3, refining parameters or
processing interval

Process FastWaves and SlowWaves as in
Workflow 2, with additional outputs

Anisotropy Delta
waveout: AnisoDeltaMap
-20 IS

Anisotropy Map

waveout: AnisoMap

100 N T
waves:REXE.I (deg)

waves:DAZXE.I (deg)

" m =

3 5 .! = e
-

-
- .
11
. = |

i




Workflow 3: Anisotropy Processing

1.

Select tool, input & output set

“Tool’ specifies the ‘modes’ (Short. MP, MP, ST
etc..) and output curve names

a)

Output set in Output Curve tabs is where some
outputs go

Output set in Configure Tool is where most
Array outputs go

Input Waveform Set is where to pick up the raw
waves from (shown in Configure Tool)

d)

You should inspect both Output Curves

' Waveform Processing - Baker XMAC

Tool: BHI XMAC

]
Input Waveform Set:  waves (waves)

shot MP [ M [ST x| |xv vk | G SRS . e |
==

Description IP Curve Name Pts. to Smooth  Disp. Cor. | f
pTC waveout:DTC 3 0.98 Restosemolh G312
DTS_MP waveout:DTS_MP 3 0.98 [¥] Model missing data
DTXX waveout:DTXX 3 0.98 =| E Dispersion Correction
DTYY waveout:DTYY 3 0.98
DTXY waveout:DTXY 3 0.98 ’ Value: 0.98 |5
DTYX waveout:DTYX 3 0.98 —
DTST waveout:DTST 3 0.98
DTS waveout:DTS 3 0.98
VPVS waveout:VPVS 3 0.98
Aniso waveout:Aniso 3 0.98
AnisoMap L 3 0.98
AnisoEnergyRatio waveout:AnisoEnerg... 3 0.98
AnisoDeltaMap waveout:AnisoDelta... 3 0.98
FastShearSlowness waveout:FastShearS... 3 0.98 o
ClaisilClm e Ol immmm aimismms b Ol Clam e o n_no
Depths (FT) Anisotropy Semblance
Min Depth: |229.75 | 27975 | Sart Diagnostic | | Start Diagnostic |
Process Process
Max Depth: [12523.00 2] 12523.00 Preview Plot | Preview Plot
Aniso. Method:  Afford (Time)

Angle Resolution |3.00 + deg

Semb. Method: Semblance v

[ Load Session ] [ Save Session ] Plot Type: |Basic VJ [ Log Plot ] [ Close Previews ]
1] Configure Tool - Baker XMAC ‘ R =5
Name: XMAC Azimuth Curve: v Azimuth Offset: [90.00 [+ deg
Modes Input Curves
el Receiver Input Curve R-TDistance  Time Shift Gain
sT 1 STNWVO11 8.5 waves:TNSTOL  waves: TNGNOL
x @2 s TNWV01 2 9 waves:TNSTO1  waves:TNGNO1
XY @3 waves: TNWV013 9.5 waves:TNSTOL  waves: TNGNOL
X 4 s TNWVD1 4 10 waves:TNSTO1 waves:TNGNO1
FastShear\:
SlowShearWaves
TxRx:[RxaboveTx w| Tme Shift:[ps v] Gain Action: [ExpDivide
Output Curves |
Desaiption [P Curve Name
@ stc waveout:STC_Short_MP L
[ FvoL waveout:FVDL_Short_MP 1
[V]FvDL2  waveout:FVDL2_Short_MP
[V]FSVDL  waveout:FSVDL_Short_MP

% Sample Rate: (12,00 |2 us
(BM) [outputset v (7] Amodes

eceivers: Depth Shift: [15.0 |<+| samples




Workflow 3: Anisotropy Processing

2.

Process XX & YY for DTXX and DTYY

a)

Using Workflow 2 you need to create a DTXX
and DTYY; invalid DTXX or invalid DTYY
prevent anisotropy being calculated at that
depth

XX Dipole STC YY Dipole STC

waveout: STC_XX (us/ft) waveout: STC_YY (us/ft)

(340) N B (40) | (3400 N M (40
waveout: DTXX (us/ft) waveout: DTYY (us/ft)
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Anisotropy Semblance

Workflow 3: Anisotropy Processing [Sten Disgrnosic | (St Dgrosic
- . Preview Plot

Semb. Method: Semblance

Process |

Aniso. Method:  Afford (Time)
Angle Resolution 3.00 + deg

v

3. Inspect the Diagnostic Window for Anisotropy Plot Type: [Anisotropy  v| | LogPlot | [ Close Previews |

a) T'his shows all the waveforms used, how
semblance looks for each mode (XX YY XY
and YX) and the Anisotropy outputs

(4] Baker XMAC : Anisotropy Diagnostic Window ===
b) There is no interactivity on the plots in this o che U HE

window

T
)/ — XX

v —_—y[1E

XY

YX

*

c) All processing parameters are inherited from
the XX tab, therefore it's useful to alter XX
parameters in the other diagnostic window then
review
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Semblance

Workflow 3: Anisotropy Processing St Digrostc (Son Do) [ ‘
[ Preview Pit_]
Semb. Method: Semblance v
4. Process for Anisotropy Pt Type: [Ansotropy  v| [ LogPlot | [ Close Previews |
a) This takes a long time!
b) Avery long time! — T
c) For sanity, work on 100ft sections unless you o T 2|0 I o
are departing for lunch e O
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Workflow 3: Anisotropy Processing

Refine parameters

a) Parameters used for Anisotropy come from the
XX tab

b) Use the XX tab to control time & filtering

Shot MP |MP | ST
Calculate XX

Semblance Parameters

|

IFastShearW'ave ISIowShearWave Output Curve |

Min Slow: 40.00 = Early: |2000.00 3+ Semblance Cutoff: 0.250 et
SlowStep: [200 |2 Late: [1000.00 2] ps @ VDL-Max
Max Slow: (440.00 |2 Window: (1000.00 & ) VDL - Sum

[ First Break DT

Copy From Diag
Frequency
Configure Tool Filter: |2.00 % |5.00 &) kHz

Num of acq. To Stack: o 2. Vertical Resolution: |0 Filter Npts: |35 =

Receivers
Which Receivers: 1-8

[7] Frequency vDL  Ave. All -
[] Freq. Semb. VDL

[7] save Filtered Waves

@ Single Acquisition (dassic) () Common TX

(") Common Receiver () Sub Stack

Semb. Description

Anisotropy Delta

Anisotropy Map

waveout: AnisoDealtaMap
-20 N

-
e
——
-
— |
eoet ]

20

waveout: AnisoMap

100 I T

0.

waves:REXE.I (deg)

waves: DAZXE.I (deg)

150




Workflow 3: Anisotropy Processing

", Waveform Processing - Baker XMAC =

Tool:  [BHIXMAC

6. Process Fast\Waves and Slow\Waves

Shot MP |MP  |ST  |xx  |vY

a) Switch the Input Waveform Set to pick up 9] Coaate Fastsheartiaves

Semblance Parameters

FastShearWaves & SlowShearWaves e

. . Slow Step: |2.00 = -_us/f‘t v Late: |1000.00 =
b) Process these waves like Workflow 2, but with e i

‘Frequency VDL’ and ‘Freq. Semb. VDL’

Receivers Frequency

CheCked Which Receivers: 1-8 Filter: 2.00 -1 [s.00 s
c) Comparison of FVDL2’s can be made s

ps @ VDL -Max

| First Break DT

Num of acq. To Stack: 0 2| Vertical Resolution: |0

~ 71
@ Single Acquisition (dassic) ) Common TX [V] Frequency DL~ Ave. Al

(©) Common Receiver ) Sub Stack [V] Freg. Semb. VDL
[ Save Fitered va
XX Dipole STC YY Dipole STC Anisotropy Delta 9
STC_SlowShearWaves waveout: STC_FastShearWaves waveout: AnisoDeltaMap waveout: FVDL2_FastShearWav Depths (FT) Anisotro
= - = T Py Semblance
(340) NN BN (40) [(3¢0) N ME (40)[-20 EEEEER W |2 ~—_"~_ (9 N - : :
waveout: DTXX (us/ft) waveout: DTYY (us/ft) waves:REXE.I (deg) waveout: FVDL2_SlowShearWa Min Depth: 229.75 H 22975 Start Diagnostic tart Diagnostic
340, 40, | 340. 40. 360 (s)

o L@ RN s _ P
waves:DAZXE.I (deg) MaxDepth: (152300 |5 1252300 [ PreviewPit |
0, ————————— 360,

Aniso. Method:  Afford (Time) +
Angle Resolution 3.00 + deg

Semb. Method: Semblan

) ‘ s | HE‘“}&”“ | [ Load Session ] [ Save Session Plot Type: [Anisotropy V] [ Log Plot ] [ Close P
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