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These really help me a lot at the first beginning of
learning Madagascar, even now.
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of results using different structure—-oriented filtering.
polynomial fitting (b),

elpf, delpf, sdip, median, dmedian

local PRD-based dip (c¢), median filter (d)

A BB HAQGAES

Nonstationar

momial fitting (

profile

from rsf.proj import *

def Grey(data,name) :
Result {data,

L)

grey title=" %s
title=" "
"' Ename)

def Color(data,name) :
Eesult (data,
rru
grey color=j
scalebar=y title=" %=
' Ename)

FHHFHAAEREERES
# Moise data
FHFFRAAARFRERS

rectl=5

Flow({'noise',None,
rria

sigmoid d1=.004 nl=200 d2=.008 nZ=200
smooth rectl=3 diffl=1 | smooth rectl=3

noise se=ed=2011 var=4.e-7

III:I

G

title=""

taper=no



+ wangbo@localhost:~

[wangboRlocalhost “]$ sfdoc -

')

~ wangbo@Ilocalhost:~

sFstandardmode]: build 30 velocity cube for SEAM standard model
sfvelmap: 2-1 mapping from moving-object welocity to plane-wave zlowness
sfexgr: Exact group velocity in WTI media

sfwelld: Hungs a 1d velocity function from the Water bottom,

sfhspwel?: B-zpline coefficients for a 2-0 (an)isctropic velocity model,
sfmodelcreate: Create a dipping layer model for HTI testing purposzes.,
ge dip of layer and degree of anizotropy,

sfwe2d; Convert interval welocity to Dix welocity

sfoconst: Gaussian beam and exact complex eikonal for constant velocity medium

sfvelinmm: [nverse velocity spectrum with interpolation by modeling from inversion result

sfhspvel3: B-spline coefficients for a 3-D (an)isotropic velocity model,

sfchebwe: Post-stack 2-1 velocity continuation by Chebyshev-tau method,

sfagmig: Angle—gather constant-velocity time migration,

sfeascade: Velocity partitioning for cascaded migrations,

sFstandardmode]_elastic: build 30 velocity cube for SEAM standard models

sfoonstperm: Constant-velocity prestack exploding reflector,

sffourvwe?: Yelocity continuation with semblance computation,

sffourwe0: Yelocity continuation after MHO,

sftdcoowert: Iterative time-to-depth welocity conversion

sfdix: Conwvert BHS to interwal welocity using LS and shaping regularization,

sfowe: Oriented velocity continuation,

sfconstfdmig?: 2-0 inplicit finite-difference migration in constant welocity,

sfvidattr: Slope-baszed velocity-independent data attributes,

sfitxmo: Forward and inverse normal moveout with interval welocity,

sfaclfEP1r2: Lowrank decomposition for 2-1 anisotropic wave propagation using exact P phase welocity,
sfpweltrand: Slope-baszed tau-p 30 velocity transform for elliptical anisotropy,

sfmakevel: Hake a velocity function wix,y,z)

sfshotconstkirch; Prestack shot-profile Kirchhoff migration in constant welocity,

sFaclfS¥1r2: Lowrank decomposition for 2-011 anisotropic wave propagation uzing exact P phaze welocity,
sfvcomert: 2-1 velocity mapping from manual picking to raf BHS format,

sftapscan: Yelocity analyszis using T-¥-F domain.

sfunmif3: Generate 3-0 layered velocity model from specified interfaces,

sfpudix; Convert BMS to interval velocity uzing LS and plane-wave construction,

sfweloon: Post-stack velocity continuation by implicit finite differences

sFdixshaws Donwert. BMS tnointerwal welocitu usine |5 and shaoina reonlarization.

“sfdoc -k” helps me find the programs with

the specific Keywords.

sfanisoS¥1r2: Lowrank decomposzition for 2-0 anisotropic wave propagation uzing exact SV phase welocity,

sfveline: Yelocity transzform for generating welocity spectra and itz correszponding hyperbolic modeling,

Haz fixed welocity structure, but can chan

[wangboRlocalhost “]$ aref{kiss_fft_cpx

Shomefwangbosgeotool = RSFSRCAuser Ayl iu/Freqfilt2
Shomedwangbo/geotool 2/RSFSRCAuser Ayl iu Fregfilt2
Shomefwangbosgentool s RSFSRCAuser Ayl iu/Freqfilt2
Shomedwangbo/geotool 2/RSFSRCAuser Ayl iu Fregfilt2
ShomefwangboSgeotool 2 RSFESRCAuser yl iu/MFourbreg
Shomedwanabosgentonl s RSFSECAuser Ayl iu/Mfourbreq
Shomedwangbo/geotool 2/RSFSRCA user Ayl iu/Mfourbreg
Shomefwangbosgentool s REFSRCAuser Ayl iu/MFourbreg
Shomedwangbo/geotool 2/RSFSRCA user Ayl iu/Mfourbreg
ShomefwangboSgeotool 2 RSFESRCAuser yl iu/MfourmisZ
Shomedwangbosgeotonl s RSFSECAuser Ayl iu/Mfourmis2
Shomedwangbo/geotool 2/RSFSRCAuser Ayl iu/MFourni =2
ShomefwangbosgeotoolsRSFSRCAuser Ayl iu/MFournis2
Shomedwangbo/geotool 2/RSFSRCAuser Ayl iu/MFourni =2
Shomeswangbosgentonl s RSFSECAuserAyliusMetft  of
Shomedwangbosgent ool 2/RSFSRCAuser Ayl iusMatft ot
Shomedwangbo/geotool 2/RSFSRCAuser Ayl iu/radonoper
Shomefwangbosgeotool = RSFSRCAuser Ayl iu/radonoper
Shomedwangbo/geotool 2/RSFSRCAuser Ayl iu/radonoper
Shomefwangbosgentool s RSFSRCAuser Ayl iu/radonoper
Shomedwangbo/geotool 2/RSFSRCAuser/yliudst ot
Shome/wangbos/geotool s RSFSEC user yliudst ot
Shomedwangbosgeatonl 5 RSFSECA user Ayl iudst ot
Shomedwangbo/geotool 2/RSFSRCAuser/yliudst ot
Shomefwangbosgentool s REFSRCAuser yliudst ot
Shomedwangbo/geotool 2/RSFSRCAuser/yliudst ot
Shome/wangbos/geotool s RSFSEC user yliudst ot
[wangbo®localho=t ~1% |

home/wangbo/geotools/RSFSRC/user/ulius*, cf]

Loiztatic kiss_fft_cpx #ctrace, #ctraceZ, #s#fft:
Lol ctrace = (kiss_fft_cpx#) sf_complexal loclrw):
Lol ctrace? = (kiss_fft_cpx#) sf_complexallocin2):
e fft = (kiss_fft_cpees) sf_complexalloc2(nw,n2):
2.0 kizs_fFt_cpx %kmm, ce, *#Fft, *ctrace, *ctraceZ:
2. ctrace = (kiss_fft_cpx#*) =f_complexalloc (rw):
2.0 ctrace? = (kiss_FFt_cpx#) sf_complexalloc (nk):
2.0 min = (kiss_fft_cpe##) sf_complexal loc2{nw.nk):
2.0 fft = (kiss_fFt_cpes) sf_complexal loc2(nw,.nk):
LGl kiss_fft_cpx ##mm, ce, *#fft, *ctrace, *ctracel:
e ctrace = (kiss_fFt_cpx#) sf_complexalloc (rw):
Lol ctrace? = (kiss_fFt_cpx#) sf_complexalloc (nk):
,ct mm = (kiss_fFt_cpe**) sf_complexal loc2(nw,nk):
e fft = (kiss_fft_cpews) =f_complexalloc2(nw,nk):
kizs_fft_cpx *pp, ce:
pp = (kiss_fft_cpx*) =f _complexallocinu):
e kizs_fftr(forw,tt, (kiss_fFt_cpx #) cdlix]):
,ct kiss_ffte(forw,tt, (kiss_fft_cpx #) cm[ipli:
e kizs_fftrifinvs,(const kiss_fFt_cpx #) cmlipl,
JCE kiss_fftrifinvs, (const kiss_fFt_cpx #) cdlix],
kizs_fft_cpx *d, *pp, *qq:
pp = (kizs_fft_cpx*) =f_complexallocnw):
qq = (kiss_fft_cpx*) =f_complexallocinu):
d = (kiss_fFt_cpx*) =f_complexallocnw]:
kiss_fft_cpx *d, *pp:
pp = (kiss_fft_cpx*) =f_complexallocimu):
d = (kizs_fft_cpx*) =f_complexallocinw):

R AE bR

“erep” command helps me find the specific

statement (functi

on) in the programs.
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4 conv with ricker

trom rst.proj imporct *
imporct math

#Aconwvolution of 4 ricker
Flow( . Hone,

=507
Result( .
## LTET
Flow( , B
Fesult( .

1
Time (s)
2

## 01=120 Synthetic model
Flow( » Hone.,

Zimath. pi)) Frequency (H=z)

40 60 80

Eesult( . ,
#¥ OZ=60
Flow( s Hone,

EZimath. pi))
Result( . P
Flow;( . .

2

Result( p P

multiplication Q



HHRFRARAFXFE parameter LCestl FREFFFERARIFXRDRARIIER
£f1=3200

fZ=500

dtl=£f2-f1

£3=1400
f4=1401
dtZ=fd-f3

Flow( . P =Z(E1))

Plot( .

Fesult( . 3
Flow( =Z(E23)

Plot( . .

Fesult( . 1

-
™

Result( . . b

"
™

Flow/
Flot( ,
Fesult( B

=(£31)

Flowl( ,
Plot(
REesult( B

Z(f4))

-

Fesult( .

Flowl( ,

Flowl( ,

Flaow/( . .

Zimath. pi, dtl))
Fesult( .

Flow( . .

Zimath. pi, dt2))
REesult( .




The Netcdf data format

Receiver Data Format OHMnc 1.3

This document contains a description of the CSEMI receiver data format OHMnc_1.3.
OHMnc_ 1.3 uses the binary netCDF classic file format version 1 to ensure a high level of
portability. For more information go to:

http://www.unidata.ucar.edu/software/netcdf/docs/netcdf/File-Format-
Specification.html#File-Format-Specification

The binary files for the receivers are generically named as follows:
- Xyy_0.nc (for the electric field horizontal channel 0)
- Xyy_1l.nc (for the electric field horizontal channel 1)
and additionally if present:
- Xyy_3.nc (for the magnetic field horizontal channel 3)
- Xyy_4.nc (for the magnetic field horizontal channel 4).

where: X = The first letter of the Survey Project Name.
yy = Specific Receiver ID (01, 02, etc.).



f% A module for read netCDF data of CSEM from OHHW Ltd
Jilin University =/

F/#include <stdafx.h>

#include <stdlib.h>

#include <stdio.h>

#include "netcdf.h”

#include <math.h>

/% This is the name of the data file we will read and write. =/
#tdefine FILE_NAME "a®2_B.nc"

ftdefine OUTPUT_MAME “data-"FILE_MHAME".dat" h

/= UWe are reading 2D data, a 6 x 12 grid. =/
//#define NN 71938988
£ /84199871

/= Handle errors by printing an error message and exiting with a
*= non-zero status. =/

#idefine ERRCODE 2
ftdefine ERR{e) {printf{"Error: %s\n", nc_strerror{e)); exit{ERRCODE};}

int maind{)

{
F* This will be the netCDF ID for the file and data variable. =/
int ncid, varid, dimid, HX, i, ex;
double temp;

size_t dimlen;
FILE =stream;

/* Loop indexes, and error handling. =/
int retwal;

v

MADAGASCAR

:: Construct D51

File Edit Options Buffers Tools IM-Python Python Help

@ X OB 9 L BERG P ?

% from rsf.proj import *
import math

## Ex data
##pdl=0 04Z2e-8 day
Flow('Ex', ‘datza-al0l 0 nc. o dat’,

L]

echo 1n=%S0URCE nl=84199071 data format=native float
[window £1=47550208 nl=Te44160 |
put dl1=1 ol=0

L]

Result ('Ex’, ‘graph title="CSEM Time Series" labell=time uvnitl=sec’)

Transform the nc data to binary format by VC++6.0.




Ampititude (V/m)
0

0 10000 20000 30000 40000 50000 80000
Time (sec)

Timeserise of MCSEM data




Although Madagascar provides plenty programs to use, but we do need
to make some programs our own.

P

NAHE
sfduffing
DESCRIPTION
Duffing differential equation solved by 4th order Bunge—Kutta method,
SYNOPSIS
sfduffing < in,rsf > out,rsf sfile=sfile,rsf gamma=0,75 omega=l kxi=1l x0=0 y0=0 powl=1 powz=3 verb=n
ricker=n
COHHENTS

Iuffing equation: x'' + 0,8 x' - = + ™3 = gamma coslomega t) + kxi input(t)

PARAHETERS
float gomma—0,/S strength of external force
float  kxi=1 adjustment for input 1
float  omega—l angular fre of external force
int  powl=1 power of
int poW2=3 power of =&
biool ricker-n [y/n] if y need exte
string  sfile= auxiliary input file name
verb=n [y/n] W
float 00 initial value o
float  yo=0 initial value of yi

uzer ylivMduffing,c

1,7-zun Mduffing,c 11616 2014-01-17 08:31:052 yang_liu




Duffing equation:

iz X(t) + 05 X(t) — X(t) + x°(t) = ¥ cos(at)

) )

The state equation form of Duffing equation :

X = wy
V= o(X— x> —ky+y cos(at))

Solve the Duffing equation by fourth-order Runge-Kutta algorithm and
obtaining pairs x(n+1), y(n+1)at each time step.



That means we need determine each single point by pairs of x(t)
and y(t) at each t step.

So we set x(t) and y(t) as real part and image part of a complex
number. Then we got the phase plane diagram of Duffing system.

piviouskgEEmEtetachasfares
maxz=1 minZ=-1 minl=0 maxl=1
R |
¥1®, None, "math nl=2000 d1=0. 001 output="cos .
xi’, "math output=input+0. 01|graph title= plotco
(t) Amplitude” whereylabel=right minl=0 mazxl=1")

Flow(’ cosphadf05,  coskxi’,’ duffing gamma=0. 824 kxi=0. 01 x0=0 v(=0 cmega=100
P LI |
phi=0, wverb=n )

Result{ cosphadf05’,

sraph  title="phase difference 0.5" labell="%" labelz="v"

Result " phasedif0’, ’ cosl coskxi’,
Result (" cosphadfd’,




Plot and
Publish.



The command “sfdoc stdplot”
shows the parameters for
generic plot.

' wangbo@localhost:

[wangboRlocalhost “1% sfdoc stdplot]

“» wangbo@localhost:

Setting up frames for a generic plot,
SYNOPSIS

sfztdplot backcol= fillcol= dash= plotfat= plotocol=s xreversesxreverszel yreverse=yreversel pad=padl scalebar=n bar
move=n tickzcale=0,5 minl=uminl minZ=uminZ maxl=umaxl maxZ=umax?2 font=-1 zcreenratio=YF_SCREEN_RATIN screenht="F_STAWDARD
_HEIGHT szcreerwd=zcreenht  screenratio crowd=0,75 xinch= crowdl=crowd yinch= crowd?=craowd x11= xur= yll= yur= barwidth=0
.36 axizcol=VP_WHITE framelabelcol=MP_Y¥ELLOW cubelinecol=Fframelabelcol labelsz=8, labelrot=n gridl=transp? false: grid gr
id?=transp? grid: false gridcol=grid? YP_RED: framecol gridfat=1 titlesz=10, barlabelsz= framelabell={bool} (MULL != labe
113 framelabel2=(booll (HULL != label2) framelabelZ=(bool) (MULL != label3) axisfat=0 axiscol=F labelfat=0 labelsz=3. wan
taxiz= szcreenratio=YP_SCREEN_RATID szcreenht=YP_STAMDARD_HEIGHT screerwd=screenht / screenratio crowd=0,75 xinch= crowdl=c
rowd yinch= crowdZ=crowd x11= xur= yll= yur= transp=tranzpl xrewerse-n yreverse=yreversel labelrot=n minl= minZ= maxl= ma
2= wanttitle=y titlefat=0 titlesz=10, wantaxis= wantaxizl= wantaxizZ= wantaxiz3= labelfat= labell= unitl= label3= unit3=

labelZ= unitZ= dbartum= obartum= wherebartice= nltic= dlhum= olhum= n2tic= dZnum= oZnum= n3tic= d3num= odnum= ndtic= ddn

un= odnum= wheretics= gridl= glhumd= glnum= grid?= gZnuml= gZnum= title= barlabelfat= barlabel= barunit= bartype= wherexl
abel= whereylabel= formatbar= formatZ= formatl= format3= wheretitle= wherebarlabel=
PARAMETERS

int axiscol=7

int acisfat=0

floatz  hackcol= [Z]

string  harlabel= i barlabzl bar label J{bar label}

int bharlabelfat= bar label fathess

float  bharlabelsz= bar label font zize

bool bharmove [y/n] adjust scalebar pozition, if bartypesh

string  bartype= [v.h] wertical or horizontal bar [default iz w)

string  barunit= { barunit bar unit ){bar unit)

float  barwidth=0.36 =cale bar zize

float  crowd=0,/5

float crosdd—crosd

float  cros?=cromd

int cubel inecol=framelahelcol cube lines color

float  dlrm= axizl tic increment

float  dPmm= axiz? tic increment

float  ddmm= axiz3 tic increment

float  drm= axiszd tic increment

line dash type

continuos (default)
fine dash
fine dot
dazh
large dash
dot dash
large dash =mall dash
double dot
double dazh
looze dazh The part after the decimal point determines the pattern repetition interwal

-+
—
]
S
=1
]
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The “vpconvert” allows us to convert the picture format. file.png
« wangbo@localhost:~ /wangbo/temp/Fig
file.png
[ x-;anghu@Icmalhc&?-—fwanghnftemp_.l’Fig ’ VpCOnve rt file.tiff
' ' file.vpl | >
file.jpg
file.pdf
1gbolocalhost Figl$ 1=
file.eps

ONoNe



" seg2014.pdf - Adobe Reader

FEile Edit View Document Tools Window Help

seqg2014 pdf (%]
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The template of Latex makes the
publication more convenient.

% SConstruct - emacs@localhost.localdomain

File Edit Options Buffers Tools [M-Python Python Help

@ X OBy e BRG PP

% [rom rsfotex import +
import os
os. environ[ PETEEPENOETE'] = ‘color=y’

Paper( sequlld’, lelassE seqabs’)

End{use="sm=nath’, options="nanuscript’)

Seismic velocity analysis method based on chaotic system

Bo Wang, Yang Liu, and Cai Liu, Jilin University
SUMMARY

Strong random noise in onshore exploration and swell noise
in marine exploration always degrade the quality of seismic
data and affect accuracy of velocity analysis. Duffing oscilla-
tor (chaotic) system is a nonlinear system that is immune to
noise, but it is more sensitive to particular periodic signals.
In this work, we propose a Duffing oscillator system to de-
tect seismic event with the purpose of acquiring velocity field
in strong noise background. We develop a new grid partition
methed (GPM) to judge the state of Duffing oscillator system.
The system state 1s quantitated by the proposed method and
minimum values of judging parameters indicate accurate ve-
locity field away from strong noise. Results of applying the
method to synthetic example demonstrate that the Duffing os-
cillator system with GPM is effective for seismic velocity anal-
ysis, especially in condition of strong noise. The field data
example shows that the proposed method, compared with tra-
ditional velocity analysis, 15 less influenced by swell noise in
marine seismic data.

INTRODUCTION

In onshore exploration. seismic data often contaminate ran-
dom noise that always has bad impact on velocity analysis
in prestack data. Many researchers proposed methods to sup-
press random noise (Canales, 1984; Anderson and Mcmechan,
1990; Liu et al., 2006, 2009). On the other hand, marine seis-
mic data contain components of noise originating from var-
ious sources. Swell noise is a significant barrier to seismic

analyze weak signal via the measurement of a sinusoidal sig-
nal perturbed by white noise. Nie and Shi (2001) proposed a
method of weak signal detection based on combining cross-
correlation function with chaos theory. Li and Yang (2003)
modified the nonlinear term in Duffing equation and presented
a new model for weak signal detection. Li et al. (2009) used
Duffing chaotic system to identify seismic events from com-
mon shot records in seismic prospecting.

In this paper, we have established a numerical experiment with
an oscillator system, which 1s controlled by Duffing-Holmes
equation, to analyze velocity information in seismic data. A
new grid partition method (GPM) has been developed to de-
tect state of chaotic system. By using the different states in
chaotic system, one can obtain RMS velocities even in the sit-
uation with strong noise background. Finally, we use synthetic
and field data to evaluate the proposed method, we expect the
new workflow to provide reasonable velocity field away from
interference of strong noise.

THEORY

Review of Duffing chaotic system

The original Duffing oscillator (Duffing, 1918) was introduced
in relation to the single (spatial) modes of steel-beam vibration
subjected to external periodic forces. Now, it becomes a stan-
dard prototype of forced systems because of its simplicity and
richness of its solution. The Duffing oscillator system under
an external periodic force shows as follows

1)+ k(1) + ax + bx® = yeos{r), (n



Part
FOUR

environment
configruation




”
‘U

Wmdows

RAS (Remote Accesses Sevice)

-

Xmanager 4

redhat Linux

47 ubuntu




redhat Linux

Window




THANKS

Supporters say that the ease of use of presentation software can save a lot of time for people who otherwise would have used other types of visual aid—hand-drawn or mechanically typeset
slides, blackboards or whiteboards, or overhead projections. Ease of use also encourages those



