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Idea: Fundamental Research

Applied Research

Scientific
Communication

Presentation
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Motivations

• MS‐word‐‐>  LaTeX
“I hope to die before I have to use Microsoft Word” 

– Donald Ervin Knuth
Reasons:
– 1) Focus on paper structure and content;
– 2) Better mathematic style;
– 3) More efficient (easy comments);
– 4) Better revision for long document;
– 5) Sole high‐quality text software in Linux;
– 6) Compiling by command line, supported by
Madagascar and suitable for reproducible research.

• “All technical papers should be "reproducible" in the sense that 
someone of reasonable skill ought to be able to read the paper and then 
reproduce the results.”                                                               – Joe Dellinger

• Remember, LaTeX is not perfect, either MS‐word or LaTeX is just a tool, 
choose any of them you need. 
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Vibe/LLM Coding makes it easier than ever

– Fully or largely give in to the vibes.
– Embrace exponentials.
– Forget that the code even exists.
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SEGTeX : When LaTeX meets Madagascar

http://www.ahay.org/wiki/SEGTeX

https://library.seg.org/page/gpysa7/ifa/latex-package
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SEGTeX : When LaTeX meets Madagascar
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Prerequisites

1) Download and install Madagascar

https://ahay.org/wiki/Installation

M8R 

MADAGASCAR
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Prerequisites

2) Download and install LaTeX Package (TeXLive)

a. Manual download:
https://tug.org/texlive/

b. Package manager (Ubuntu 22.04)
sudo apt update 
sudo apt install texlive-full

Main DependenciesInstalled SizePackage

texlive‐latex‐base, texlive‐latex‐
recommended, texlive‐fonts‐
recommended

~350 Mbtexlive

Entire TeXLive distribution~5.3 Gbtexlive-full (recommended)

install texlive is OK, if you know 
exactly which packages you’ll need
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Prerequisites

3) Download and configure SEGTeX
(1) Download from: http://www.ahay.org/wiki/SEGTeX

(2) Add environment variable TEXMFHOME:
echo "export TEXMFHOME=$HOME/texmf" >> ~/.bashrc



Open-source Geophysics School in Changchun 2025 13

Prerequisites

4) Choose your favorite text editor  
VSCode, Cursor, Sublime Text, Emacs, Gedit, Vim, ...
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Plotting with M8R

Plotting with Madagascar

Convert/Show/Filter figures
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sfgraph

sfmath n1=41 o1=-4 d1=.2 output=".5*x1-sin(x1)" > y.rsf

< y.rsf sfgraph title="0.5x-sin(x)" min1=-4 max1=4 | xtpen
< y.rsf sfgraph title="0.5x-sin(x)" symbol=o symbolsz=12 grid=y min1=-4 max1=4 | xtpen

export SFPENOPTS=’bgcolor=w’
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sfwiggle

sfsigmoid n1=200 n2=200 d1=.004 d2=.008 \
| sfsmooth rect1=3 diff1=1 | sfsmooth rect1=3 \
| sfput label2=Distance > model.rsf

< model.rsf sfwiggle yreverse=y transp=y poly=y title="Sigmoid Model" | xtpen
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sfgrey

sfsigmoid n1=200 n2=200 d1=.004 d2=.008 \
| sfsmooth rect1=3 diff1=1 | sfsmooth rect1=3 \
| sfput label2=Distance > model.rsf

< model.rsf sfgrey title="Sigmoid Model" | xtpen
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sfgrey3

< model.rsf sfltft niter=10 rect=5 | sfcabs > ltft.rsf
< ltft.rsf sfbyte bar=bar.rsf allpos=y clip=2e-4 \

| sfgrey3 title="Time-frequency spectra" bar=bar.rsf scalebar=y \
color=j frame1=100 frame2=25 frame3=100 flat=n | xtpen

flat=n Default: flat=y
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Command line versus SCons

sfsigmoid n1=200 n2=200 d1=.004 d2=.008 \

| sfsmooth rect1=3 diff1=1 | sfsmooth rect1=3 \

| sfput label2=Distance > model.rsf

< model.rsf sfltft niter=10 rect=5 | sfcabs > ltft.rsf

< ltft.rsf sfbyte bar=bar.rsf allpos=y clip=2e‐4 \

| sfgrey3 title="Time‐frequency spectra" bar=bar.rsf scalebar=y \

color=j frame1=100 frame2=25 frame3=100 flat=n | sfpen

from rsf.proj import *

Flow('model',None,
'''
sigmoid n1=200 n2=200 d1=.004 d2=.008 | smooth rect1=3 diff1=1 |
smooth rect1=3 | put label2=Distance

''')

Flow('ltft', 'model', 'ltft niter=10 rect=5 | cabs')

Result('ltft','ltft',
'''
byte bar=bar.rsf allpos=y clip=2e‐4 |
grey3 title="Time‐Frequency Spectra" bar=bar.rsf scalebar=y
color=j frame1=100 frame2=25 frame3=100 flat=n

''')

End() scons ltft.view
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sfdoc stdplot



Open-source Geophysics School in Changchun 2025 22

Tips for M8R plotting

1) Aspect ratio settings for sfgrey3

2) Element color
Lines, labels, frames, grids…

a

b

c d

point1 =
𝒃

𝒂ା𝒃
= 0.8

point2 =
𝒄

𝒄ା𝒅
= 0.4

76543210Index

blackblueredmagentagreencyanyellowwhitebgcolor=w

whiteyellowcyangreenmagentaredblueblackbgcolor=b

plotcol=5 gridcol=6
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Tips for M8R plotting

3) Clip/bias (m8r), vmin/vmax (Python) and caxis/CLim 
(Matlab)

allpos=y: ignore bias=, vmin=0, vmax=clip

Matlab: caxis([vmin, vmax]);
or: ax=gca; ax.CLim = [vmin, vmax]; 

vmin
bias-clip

vmax
bias+clip

bias
(default=0)

Jet ColorMap
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Tips for M8R plotting

4) Figure combinations
Plot('subfig1', 'model', 'grey')

Plot('subfig2', 'model', 'wiggle transp=y yreverse=y poly=y')

Result('combined','subfig1 subfig2','SideBySideAniso')
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Plotting with Python: sfmatplotlib
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Plotting with Python: sfmatplotlib

sfsigmoid n1=200 n2=200 d1=.004 d2=.008 \
| sfsmooth rect1=3 diff1=1 | sfsmooth rect1=3 \
| sfput label2=Distance > model.rsf

< model.rsf sftransp | sfmatplotlib imshow cmap=gray title="Sigmoid Model" xlabel="Distance 
(sample)" ylabel="Time (sample)"  format=pdf > model.pdf
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Plotting with Python: write your own script

Gallery



Open-source Geophysics School in Changchun 2025 29

Plotting with Python: write your own script

How to implement

1) Deal with SConstruct files.

 Choose a command-line style.

2) Deal with M8R data (rsf data files).

3) Write your script.
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Plotting with Python: write your own script

1) Choose a command-line style:
(M8r style) Using stdin/stdout

< data.rsf python your_script.py arg1=val1 \
 arg2=val2 … > Fig/figure.pdf

Result("figure", "data", """

python your_script.py arg1=val1 arg2=val2 …

""", suffix=".pdf")

 Output directory: Fig/
 ideal for use with shell pipes (|) and chaining 
multiple processing modules.
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Plotting with Python: write your own script

1) Choose a command-line style:
Ignore stdin or stdout

python your_script.py in=data.rsf \
out=Fig/figure.pdf …

Result("figure", "data", """

python your_script.py in=${SOURCES[0]} out=${TARGETS[0]} …

""", suffix=".pdf", stdin=0, stdout=‐1)

 stdout=0 : >/dev/null 
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Plotting with Python: write your own script

2) Deal with M8r data file:
 Use m8r to read rsf data.

3) Write your script:
 Use numpy to deal with data volume and calculation.
 Use matplotlib to visualize your results.
 (Optionally) use AI to assist your coding.

from rsf.proj import *

# Sigmoid model
Flow('model',None,

'''
sigmoid n1=200 n2=200 d1=.004 d2=.008 |
smooth rect1=3 diff1=1 | smooth rect1=3 |
put label2=Distance title='"Sigmoid Model"'

''')

Result('figure', 'model', 'python script.py', suffix='.pdf')

End() < model.rsf python script.py  > Fig/figure.pdf
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Plotting with Python: simple example

import m8r, numpy, sys
import matplotlib.pyplot as plt

if __name__ == "__main__":
# check stdin
if sys.stdin.isatty():

print("Usage: python greytest.py < data.rsf [> output.pdf]", file=sys.stderr)
sys.exit(1)

# read data from stdin
inp = m8r.Input()
# read data and axes
n1, n2 = inp.int('n1'), inp.int('n2')
d1, d2 = inp.float('d1'), inp.float('d2')
o1, o2 = inp.float('o1'), inp.float('o2')
l1, l2 = inp.string('label1'), inp.string('label2')
u1, u2 = inp.string('unit1'), inp.string('unit2')
title = inp.string('title')
data = inp.read(datatype=numpy.float32).T
# calculate clip
clip = numpy.percentile(numpy.abs(data), 99)
# display data
plt.imshow(data, aspect='auto', cmap='gray',

vmin=‐clip, vmax=clip,
extent=(o2, o2 + d2 * n2, o1 + d1 * n1, o1))

plt.ylabel(f"{l1} ({u1})")
plt.xlabel(f"{l2} ({u2})")
if title: plt.title(title)
# check stdout
if sys.stdout.isatty(): plt.show()
else: plt.savefig(sys.stdout.buffer, format='pdf')
sys.exit(0)

Use m8r.Input() to read rsf data and header.

Always float32 for rsf float data. 
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Plotting with Python: simple example

……

# read header from stdin
inp = m8r.Input()
n1, n2, n3 = inp.int('n1'), inp.int('n2'),  inp.int('n3')
d1, d2, d3 = inp.float('d1'), inp.float('d2'), inp.float('d3')
o1, o2, o3 = inp.float('o1'), inp.float('o2'), inp.float('o3')
l1, l2, l3 = inp.string('label1'), inp.string('label2'), inp.string('label3')
u1, u2, u3 = inp.string('unit1'), inp.string('unit2'), inp.string('unit3')
title = inp.string('title')

# Read parameters from command line
pars = m8r.Par()
frame1 = pars.int('frame1', 0)
frame2 = pars.int('frame2', 0)
frame3 = pars.int('frame3', 0) 
point1 = pars.float('point1', 0.8)
point2 = pars.float('point2', 0.4)
clip = pars.float('clip', None)
pclip = pars.float('pclip', 99.)
isflat = pars.bool('flat', True)
allpos = pars.bool('allpos', False)
colorbar = pars.bool('scalebar', False)
color = pars.string('color', 'gray')
title = pars.string('title', title)
……

Use m8r.Input() to read parameters

pars.par_type(par_key, default)
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Plotting with Matlab: M8R API

a. Use Madagascar Matlab api to read rsf data.
 Require proper installation.

Check by ls $RSFROOT/lib/*.mexa64

 Matlab version > R2019a.

from rsf.proj import *

# Sigmoid model
Flow('model',None,

'''
sigmoid n1=200 n2=200 d1=.004 d2=.008 |
smooth rect1=3 diff1=1 | smooth rect1=3 |
put label2=Distance title='"Sigmoid Model"'
''')

Result('matgrey','model',
'''
matlab –batch "matgrey('${SOURCES[0]}', '${TARGETS[0]}', 'Sigmoid Model')"

''', suffix='.pdf', stdin=0, stdout=‐1)

End()
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Plotting with Matlab: simple example (M8R API)

function matgrey(rsf_file, outfig, figtitle)
% Require 2 or 3 input arguments
narginchk(2,3);
if isempty(outfig)

error('The output filename "outfig" cannot be empty.');
end
if nargin < 3

figtitle = '';
end
%‐‐‐ 1. Read RSF header and data
% Add the RSF library to MATLAB path
addpath(fullfile(getenv('RSFROOT'), 'lib'));
[shape, delta, origin, label, unit] = rsf_read_header(rsf_file);
data = zeros(shape);
rsf_read(data, rsf_file);
time_axis = origin(1) + (0:shape(1)‐1) * delta(1);
spatial_axis = origin(2) + (0:shape(2)‐1) * delta(2);
%‐‐‐ 2. Display the data in a grayscale figure
hFig = figure('Color', 'w');
imagesc(spatial_axis, time_axis, data);
colormap gray;
xlabel(sprintf('%s (%s)', label{2}, unit{2}));
ylabel(sprintf('%s (%s)', label{1}, unit{1})); 
if ~isempty(figtitle)

title(figtitle, 'Interpreter', 'none');
end
%‐‐‐ 3. Save the figure as a PDF
exportgraphics(hFig, outfig, 'ContentType', 'vector');
fprintf('Saved figure to %s\n', outfig);

end

Use rsf_read to read rsf data.

Use rsf_read_header to read data header.

Result('matgrey','model',
'''
matlab –batch 

"matgrey('${SOURCES[0]}', '${TARGETS[0]}', 
'Sigmoid Model')"

''', suffix='.pdf', stdin=0, 
stdout=‐1)

scons matgrey.view
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Plotting with Matlab/Octave

from rsf.proj import *
# Sigmoid model
Flow('model',None,

'''
sigmoid n1=200 n2=200 d1=.004 d2=.008 |
smooth rect1=3 diff1=1 | smooth rect1=3 |
put label2=Distance title='"Sigmoid Model"'
''')

# Matlab version
Result('matgrey','model',

'''
matlab –batch "matgrey('${SOURCES[0]}', '${TARGETS[0]}', 'Sigmoid Model')"

''', suffix='.pdf', stdin=0, stdout=‐1)
# Octave version
Result('octgrey','model',

'''
octave ‐‐eval "matgrey('${SOURCES[0]}', '${TARGETS[0]}', 'Sigmoid Model'); exit;"

''', suffix='.pdf', stdin=0, stdout=‐1)
End()

b. Read rsf data manually.
 Write your own I/O module.
 Minimum requirements.

https://octave.org/

sudo apt update
sudo apt install octave
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Plotting with Matlab/Octave: simple example

function matgrey(rsf_file, outfig, figtitle) 
narginchk(2,3); % Require 2 or 3 input arguments
if isempty(outfig)

error('The output filename "outfig" cannot be empty.');
end
if nargin < 3

figtitle = '';
end
%‐‐‐ 1. Read RSF header and data
[data, header] = read_rsf(rsf_file);

taxis = header.o1 + (0:header.n1‐1) * header.d1;
xaxis = header.o2 + (0:header.n2‐1) * header.d2;
%‐‐‐ 2. Display the data in a grayscale figure
hFig = figure('Color', 'w');
imagesc(xaxis, taxis, data);
colormap gray; axis tight;
xlabel(sprintf('%s (%s)', header.label2, header.unit2));
ylabel(sprintf('%s (%s)', header.label1, header.unit1)); 
if ~isempty(figtitle)

title(figtitle, 'Interpreter', 'none');
end
%‐‐‐ 3. Save the figure as a PDF
if exist('OCTAVE_VERSION','builtin') ~= 0 

print(hFig, outfig, '‐dpdf', '‐painters’);
else

exportgraphics(hFig, outfig, 'ContentType', 'vector');
end
fprintf('Saved figure to %s\n', outfig);

end

Use read_rsf to read data and header.
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Plotting with GMT: GMT example 02 

from rsf.proj import *

Result('gmt1', 'gmt‐1.sh', 'bash ${SOURCES[0]}', 
suffix='.pdf', stdin=0, stdout=‐1)

End()

Fig/gmt1

https://docs.generic-mapping-tools.org/6.6/

sudo apt update
sudo apt install gmt

scons gmt1.view
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Plotting with GMT: GMT example 13

from rsf.proj import *

Result('gmt2', 'gmt‐2.sh', 'bash ${SOURCES[0]}', 
suffix='.pdf', stdin=0, stdout=‐1)

End()

Fig/gmt2

https://docs.generic-mapping-tools.org/6.6/ scons gmt2.view
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Plotting with GMT: try wiggle plot
# GMT Wiggle

## Build T‐X Grid
Flow('model1','model','dd form=ascii line=1 ‐‐
out=${TARGETS[0]}', stdout=0)
Flow('tgrid','model','math output="x1" | dd form=ascii 
line=1 ‐‐out=${TARGETS[0]}', stdout=0)
Flow('xgrid','model','math output="x2" | dd form=ascii 
line=1 ‐‐out=${TARGETS[0]}', stdout=0)
Flow('gmtmodel','tgrid xgrid model1’, 

''' 
paste ${SOURCES[0:3]}

''')
## GMT One‐line Commands
Result('gmt3', 'gmtmodel',

'''
gmt wiggle ‐R0/0.8/0/1.6 ‐JX5i/5i 
‐BWSne+t"Sigmoid Model" ‐B ‐Z0.1i 
‐Gred+p ‐Gblue+n ‐Wdefault ‐gy0.001 
‐By+l"Distance (km)" ‐Bx+l"Time (s)" 
‐pdf Fig/gmt3

''', suffix='.pdf',  stdout=‐1)

scons gmt3.view

DataXT

d(0,0)00

d(4e-3,0)04e-3

………
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Make it a try

1) Choose your favorite language.

2) Edit the SConstruct and the corresponding script provided 
before.

3) [Optional] Ask LLM (Large Language Model) for help.

4) scons your_figure.view
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Make it a try: LLM coding

For example, let’s ask the Copilot to generate a wiggle plot:
Here is a python script used to generate a grey-scale image. Please use the framework 

and make it generate a wiggle plot instead: import m8r……（dump the previous code here)

And the Copilot replies:

……
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Avoid directly asking AI like this:
Please write a python script that read rsf data from stdin and then plot its grey-scale 

image. Save the image as a pdf to stdout.

And the Copilot replies:

When there isn’t precise 
context, AI often won’t 
ask you for additional 
information and instead 
tends to outright 
fabricate things that 
don’t exist.

……

Make it a try: LLM coding
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1) Ideas

2) Implement ideas in Madagascar and lock Figures
(scons fig.lock)

3) Write a paper text by following SEGTeX rules

4) Insert Figures into paper by following SEGTeX rules

48

Implement steps
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Rules for project structure

Project Folder
Example #1

Folder

……

Example #n
Folder

SConstruct [1]

texname.tex

bibname.bib

……

Static figure
Folder

Source code
Folder

……

SConstruct [2]

Fig Folder

SConstruct [2]

Fig Folder

…… ……

Optional Optional

fig.pdf/eps…
SConstruct [3]

src1.c src2.py ……

Uppercase the 
initial letter
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Project Folder
Example #1

Folder

……

Example #n
Folder

SConstruct [1]

texname.tex

bibname.bib

……

Static figure
Folder

Source code
Folder

……

SConstruct [2]

Fig Folder

SConstruct [2]

Fig Folder

…… ……

Optional Optional

fig.pdf/eps…
SConstruct [3]

src1.c src2.py ……

50

Rules for project structure

Look inside example: $RSFSRC/book/jlu/txsopf

Run reproducible 
results by:
sftour pscons lock
pscons paper.read



Open-source Geophysics School in Changchun 2025 51

Rules for the tex file (structure)

Similar to common              format, but with a few differences

tex file

Preamble

\documentclass[options]{class}

\usepackage[options]{package}

Custom Definitions
\newcommand,…

\begin{document}
Document Body

Bibliography
\end{document}

Madagascar tex file

Document Body
Bibliography
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Rules for SConstruct [1]

 Always starts with: from rsf.tex import *
 Configure your paper by:

Paper('pdfname','texname',
lclass='geophysics',
options='manuscript,revised',
use='''amsmath empheq graphicx
float threeparttable multirow
algorithm [caption=false]subfig
'''.split(),
include='')

 Ends with End()

 Specially, if paper name is “paper.tex”, you can directly use End() 

similar to Paper().

Document class

options

Used packages
\usepackage

Custom definitions

\usepackage[caption=false]{subfig}

texname.tex
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Commonly-used document class in SEGTeX

GEOPHYSICS:
lclass='geophysics'

options='manuscript'

SEP Report:
no need
lclass and options

Geophysical Prospecting:
lclass='geophysics', 

options='manuscript,a4paper'

SEG Abstract:
lclass='segabs'

EAGE Abstract:
lclass='name'

Need edit name.cls
See template “texmf/tex/latex/cwp/adam2009.cls”

Two-column article:
lclass='geophysics'

options='twoside,twocolumn'
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Rules for SConstruct [2]

 Always starts with: from rsf.proj import *, and ends with End().
 Use Fetch() to fetch open datasets in Madagascar server:

Fetch('Txx.HH', 'septour')

 Use Flow() to handle processing flow:
Flow('windowed', 'Txx.HH',

'''
window n2=10 min1=0.4 max1=0.8

''')

 Use Result() or Plot() to plot results:
Result('wiggle', 'windowed',

'''
wiggle transp=y poly=y yreverse=y pclip=100 nc=100 

allpos=n
''')
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Example of SConstruct [2]

from rsf.proj import *

Fetch('Txx.HH','septour') 

Result('wiggle0','Txx.HH','wiggle')

Flow('windowed','Txx.HH','window n2=10 min1=0.4 max1=0.8') 

plotpar = ''' 

transp=y poly=y yreverse=y pclip=100 nc=100 allpos=n'''

for plot in ('wiggle','contour','grey'): 

Result(plot,'windowed',plot + plotpar) 

End()

Python tricks 
work here.
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Rules for SConstruct [3]

 Always starts with: from rsf.proj import *, and ends with End().
 [Optional] Use Program() to compile source codes (C/C++):

Program(target='Mprogram.exe',

        source=['Mprogram.c', 'other.c'])

 [Optional] Scripts written in interpreted languages (Python, GMT, 
Shell, …) do not require compilation. However, we can use a 
shebang (#!) to simplify commands. Put #! /usr/bin/env python 
at the very top of a python script file:

Flow('script.exe', 'script.py', '''
echo "#! /usr/bin/env python" > ${TARGETS[0]} &&
cat ${SOURCES[0]} >> ${TARGETS[0]} &&
chmod +x ${TARGETS[0]}
''', rsfflow=0, stdin=0, stdout=‐1)

python script.py ./script.exe
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Example of Geophysics paper

1)  Title page and abstract
\title{paper title}

\address{\footnotemark[1] address1 \footnotemark[2] 
address2 \footnotemark[3] address3}
\author{Name1\footnotemark[1], Name2\footnotemark[2], and 
Name3\footnotemark[3]}
\footer{GEO‐2020‐XXXX}
\lefthead{Surname1 et al.}
\righthead{short title}
\maketitle

\begin{abstract} 
Write paper abstract here …
\end{abstract}



Open-source Geophysics School in Changchun 2025 58

Example of Geophysics paper

2)  Sections, citations and equations
\section{section name, e.g., Introduction}
The paper starts from old idea \cite[]{refname1}. 
\cite{refname2} also improve it. …

\section{section name, e.g., Theory}
\subsection{subsection name}

The theory is shown as follows …
\begin{equation}

\label{eq:eq1}
\mathbf{C} = \frac {\mathbf{A}}{b} \;,

\end{equation}

Refer to equation~\ref{eq:eq1}.

Refname2 (year)

(Refname1, year)

Write equation label here

Refer to the equation by its label
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Example of Geophysics paper

3)  Figures and their references
\section{section name, e.g., Synthetic examples}
The paper has several synthetic tests…
\inputdir{example#1 folder name}

\multiplot{2}{fig1,fig2}{width=0.5\textwidth}{figure1 
name (a) and figure2 name (b).}

One can also refer to different figures, e.g., 
Figure~\ref{fig:fig1,fig2}a …

\section{section name, e.g., Field data tests}
The method is also used to deal with field data 
(Figure~\ref{fig:fig3}).
\inputdir{example#2 folder name}

\plot{fig3}{width=0.75\textwidth}{figure3 name.}

Declare figure folder first

Figure 1a
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Example of Geophysics paper

3)  Ending and bibliography
\section{Conclusion}
Write conclusion here…

\section{Acknowledgments}
Should thank anyone for useful help…

\appendix
\section{Appendix: name}
Write the content of appendix here…

\bibliographystyle{seg}
\bibliography{bibname}
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Rules for revision

 Revised mode: options='manuscript, revised'

 Use \new{New contents} and \old{Old contents} to  
indicate “revised contents” and “replaced contents” 
corresponding to SConstruct[1] “options='revised' ”

Revised mode on 

Revised mode off 
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Rules for revision

 Equations, citations, etc. don’t work inside \new and \old.

However, you can enclose citations in \mbox and equations in 
\parbox or minipage environment:

\old{wrong citation \cite{wrong}}
\new{revised citation \cite{revised}}

\old{wrong citation \mbox{\cite{wrong}}}
\new{revised citation \mbox{\cite{revised}}}
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Rules for revision

 Equations, citations, etc. don’t work inside \new and \old.

However, you can enclose citations in \mbox and equations in 
\parbox or minipage environment:

\old{wrong equation \\
\begin{minipage}{\textwidth}
\begin{equation}
2*2 = 5
\end{equation}\end{minipage}}

\old{wrong equation
\begin{equation}
2*2 = 5
\end{equation}}

\new{revised equation \\
\parbox{\textwidth}{ 
\begin{equation}
2*2 = 4
\end{equation}}}

\new{revised equation \\
\begin{equation}
2*2 = 4
\end{equation}}
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Example of bibliography file

@Article{Abma05,
author =  {R[] Abma and N[] Kabir},
title =  {Comparisons of interpolation methods},
journal =  {The Leading Edge},
year =  2005,
volume =  24,
pages =  {984‐989}

}

@Article{Naghizadeh09,
author =  {M[ostafa] Naghizadeh and M[auricio] D[] Sacchi},
title =  {f‐x adaptive seismic‐trace interpolation},
journal =  {Geophysics},
year =  2009,
volume =  74,
pages =  {V9‐V16}

}
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Example of bibliography file

@book{Claerbout92,
author =  {J[on] F[] Claerbout},
publisher =  {Blackwell Scientific Publications},
title =  {{Earth Soundings Analysis: Processing Versus 

Inversion}},
year =  {1992}

}

@inproceedings{Curry04,
author =  {W[illiam] Curry},
title =  {Interpolation with multi‐shifted‐scale 

prediction‐error filters},
booktitle =  {74th Annual International Meeting},
year =  {2004},
publisher =  {SEG, Expanded Abstracts},
pages =  {2005‐2008}

}

Check “texmf/bibtex/bib/seg/SEG.bib” before you start to 
type the references.
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Download citations

It is also very convenient to download bibtex citations, for 
example:
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1) Label parameter:
• http://ahay.org/blog/2007/10/27/how‐do‐i‐change‐fonts‐in‐vplot‐

graphics/ 
• http://ahay.org/blog/2008/03/26/a‐journal‐requires‐tick‐labels‐on‐

my‐plots‐to‐be‐oriented‐vertically‐and‐aligned‐on‐the‐left‐how‐do‐i‐
achieve‐that/

• http://ahay.org/blog/2008/10/15/a‐journal‐requires‐a‐particular‐
font‐e‐g‐arial‐or‐helvetica‐in‐figure‐labels‐how‐do‐i‐achieve‐that/

2) Figure color:
• http://ahay.org/blog/2005/03/28/color‐schemes/
• http://ahay.org/blog/2013/03/19/color‐palettes/
• http://ahay.org/blog/2013/08/23/cube‐helix‐color‐palette/
• http://ahay.org/blog/2014/05/15/light‐bartlein‐color‐palette/
• http://ahay.org/blog/2014/10/18/tutorial‐on‐colormaps/
• http://ahay.org/blog/2015/07/12/more‐colormaps/
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Tips for Madagascar plot modules 
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3) Control figure color and resolution (SConstruct [1]):

Paper('name',lclass='geophysics', options='manuscript',
use='listings',hires='fig1 fig2 fig3',color='fig4 fig5 fig6')

4) Insert only grey figures in LaTeX (SConstruct [1]):
from rsf.tex import *
import os
os.environ['PSTEXPENOPTS'] = 'color=n'

End(use='amsmath,hyperref',options='manuscript')
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Tips for Madagascar plot modules 
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Tips for SCons scripts

 You can write multiple Paper() with different options in 
SConstruct[1] to build different papers.

Tex file

Revised version

Clean version

published version

manuscript version

 Use pscons or scons -j # for parallel building.
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Tips for SCons scripts

 Most parameters in the SCons file are specified as strings. 

Therefore, Python’s string manipulation capabilities are 
extremely useful when writing SCons scripts.

plotpar = ''' 

transp=y poly=y yreverse=y pclip=100 nc=100 allpos=n'''

for plot in ('wiggle','contour','grey'): 

Result(plot,'windowed',plot + plotpar) 

f'{plot} {plotpar}'

'%s %s'%(plot, plotpar)
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 Motivations
 Prerequisites
 Figure preparation

 Plotting with M8R
 Plotting with Python
 Plotting with Matlab/Octave
 Plotting with GMT

 SEGTeX
 Alternative LaTeX template
 Simple Example
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Outline
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1) Download a LaTeX template file and corresponding class file.

2) Open the template file. According to the preamble contents 
in template .tex file, configure Paper() in SConstruct [1] 
following its rules. 

3) Remove all preamble contents (before \begin{document}) 
including \begin{document} and \end{document}.

4) scons paper.read.
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How to use alternative templates
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IEEE Transactions LaTeX Template

a.  The class file IEEEtran.cls is included in TeXLive packages:

texlive-publishers, texlive-latex-extra and texlive-full. 

texlive-publishers
IEEEtran.cls

texlive-latex-extra

texlive-full
sudo apt update 
sudo apt install texlive-full

b.  Or manually download it from https://template‐selector.ieee.org/

and put it under your project directory.

Download template file and class file
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IEEE Transactions LaTeX Template

Paper(‘school2025','school2025',
lclass='IEEEtran',
options='journal, twoside',
use='''amsmath,amsfonts algorithmic array 
[caption=false,font=normalsize,labelfont=sf,textfont=sf]subfig
textcomp stfloats url verbatim graphicx balance

'''.split(),
include=r'''\hyphenation{op‐tical net‐works semi‐conduc‐tor IEEE‐Xplore}

\def\BibTeX{{\rm B\kern‐.05em{\sc i\kern‐.025em b}\kern‐.08em
T\kern‐.1667em\lower.7ex\hbox{E}\kern‐.125emX}}''')

Configure Paper()

Remove preamble

scons school2025.read
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 Motivations
 Prerequisites
 Figure preparation

 Plotting with M8R
 Plotting with Python
 Plotting with Matlab/Octave
 Plotting with GMT

 SEGTeX
 Alternative LaTeX template
 Simple Example

75

Outline
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Asking AI helps! 

Never start from scratch!
STEP 1:
$git clone https://github.com/cplusv2023/school2025.git  ~/school2025
$cd ~/school2025
or
$cd /directory/where/your/madagascar/book/rsf/school2025
STEP 2:
$sftour pscons lock

STEP 3:
$scons school2025.read

STEP 4:
 Change examples in SConstruct[2] and LaTeX files
 Change parameters in SConstruct[1] to get different template
 Loop over STEP 2‐4
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Simple Example
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Modify/add your own data tests, 
write your own papers …

Stand on each other’s shoulders
(not each other’s toes)!

http://www.ahay.org
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