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Using Ambient Vibration Array Techniques
for Site Characterization

A survival kit for

Sesarray graphical tools:
FIGUE

Tutorial
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— PACKAGES
| GEOPSY
| array tools
-~ — N
H/V | | damping FK| | Capon| | MSPAC | | MASW |
C gp tools Post-processing
f/gures Dispersion curves | max2curve spac2disp
Ellipticity curves
Autocorr. Curves l
C Warran GPS < DINVER
Array response /nversion
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——— Objects inside a sheet or objects alone

"What you see is what you get”

figue - fhome/mwathele/array_course/200805-istanbul/tutorials/figue t1 — O X

E Geopsy - fhome/mwathele/ ™ 2/database gpy = (N

E_IilE Edlt Insert Eormat u‘EIF file Edit View Waweform Tools Windows Help

I PBED @eaXxx)isE EEEHEE t.FEltil'lfJEJ EEEEEEREBEREENE -

Graphic - Contral statkon

I
asaigi— 1 SRR SRV

5104 N
Y I |L. [ T R
= ,é‘ ' r||: i s Lagend
4 '} z 1 l- : " 0 | Averag ' I
e [ \ L~ — Std dev
. 3 il |I I" ';,.';L.I it _I. I|I '—“
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is page shows you all types of objects you
can encounter in a work sheet.

T T T T T T T ¥ T T T T T T
5 I:l:I'.I:I]'.-I-EI IJI]:IZIJ-:ZD D0=05:00 008

'REE Time

[a]®]

M40 signals, 172 files, free cache 254.94 Mh | 100% |
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@’q @m Sheet example: exercise with figue

File Edit Insert Format Help
| Vg Be &xD® iE EkE-ERrR
.
File Edit Insert Format Help p ‘\
- ﬂ 2 [ @j . E @ E This page shows you all types of objects you
L] ﬁ B a h k —JJ E ?“ can encounter in a work sheet,
Legend
—— Average
Open an exisiting document - —- 5td dev.
Look in: lgfhmm!fmwul;helefurmy“mursefzi1'| ERS T " |'_'[ =
-.J Computer P figue_tutorial.page
mwathele .
L Frequency (Hz)
1{ Posa
i PO3A
— PoIA POZA
A scaled map... |
] PO4A  POSA
1604 PO7A ]
=] POSA
120
1 P13A
File name: [flgue_tul,urlnl.page
— o T T T
r T 280 320 360 400
Files of type: | Page file (*.page) |~ | Cancel | 2 ()
s u U.b
20—
Eo. 0.5
= S =
E g 50? D.40<_J
w - &
' 80—
: 0.3
100
g ' i | !
2 4 6 810 1000 2000 3000 =
Frequency (Hz) ws (m/fs) [ v
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This page shows you all types of objects you L d
can encounter in a work sheet. egen
5 Legend
Average
=== std dev.

Text

R A 1
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Vo
0!4 D!ﬁ U!Ei

1 Posa
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200 POLA POZA I
4 scaled map... POSA POSA 2 D p OTS
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£
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120~
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80—
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“®_@ .  Selection of objects in a sheet

/j EOPSY
"Erle/f’

Blue: hoover, object is not selected but will be if mouse is clicked
Black: selected and active object (only one active at a time)
Gray: selected object, part of a multiple selection, not active

——

. mﬁi‘.ﬁuw N l:‘k Key strokes:

his page shows you all types of objects youl
can encounter in a work sheet,

TAB
go to next object and
make it active

SHIFT
multiple selection

1 1 1 I IIIIIIIIII 1 I 1 1 1 1 [ | II IIIIII 1 1
o2 04 06081 2 4 6 & 10 20
Fregquency (Hz)
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File Edit Insert Format Help

/7

”n_ ,.5

Property editor;: flgue - fhome/mwathele/array_cotrse/200 =

| | 5 l_l R Identification
EYm B
] R@[ub}e:: 1
. o thI:uTu:xtEdlt
g o
S -3
_..lEI e Geometry
= | QY
o o #hor(cm) 11.56733333333333
Ui
S anchor{cm) IE,EBZEEEEEE&E&E?
Alignment N Anchor |Tnp left corner
Delete Width(cm) |9.52133333333333

Print

Export image as ...
Copy

Copy image

Save make-up ,

Save as a page

Restore make-up lequency |

Properties of objects

Double click or right click "properties”

Height(cm) [1.184

|_:|Cu nﬁmntm& §‘F2 e

[|._| | | Frint
—

<~ 5]

Expdahd; '“‘{3} l 0.5

Collgpse=" " )
Top margin{cm) B.S_J
Bottorm margin{cm) [ 0.5 |
Resolution | 300 dpi 4]
Transparency {alphu}l 255 =

® Transparent object (mask)
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. @ Properties of a text

Property editorz:figue = fhome’mwathele/array course/200 B %

T = Format a v 8§
-4
L
figue - fhome/mwathele/array_course/200805-istanbul tutorials, .G_J Text This page shows you all wpes of
E“T Edit [nsert Format Help _%_. DbjECtS you
lvDbe oxDhiz BEEEM (- can encounter in a work sheet,
W
£
7]
r‘ ‘_I
This page shows you all types of objects yo
lcan encounter in a work sheet,

® Text as data
® Auto-resize to text

Fants

Font style

fuerdand | [Normal
ol Victoriana Display S5i Italic |
Webdings Bald
WindsorDemi Bold Italic
~ Effects - | Sample
L| strikeout
| Underline

. | AaBbYyZz
Writing System

Any -

ok || cancel |
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ﬁ;ﬂ Properties of a palette
Fm mm ITIAK

B
Aod

Mhomeimuptheleinrrey course/200 5 #

Property editorz:figue -

Palette:Palette & x
Color number: |128 ‘%‘| Load | B
‘ 1 H
e :

~ Colors Y
- R igue_tutorial

‘ \i
| Palette | Sheet | Object

vat
. Number: | Fixed iz |

_ Default = Precision: [1 |2 B0 Auto
i | Gray | Factor: |1 |
Orlentation: |West B

Line weight: E._l_l} mm Ji'
=

0.217776 Tick size:  |2.00 mm
0.21 [ .
Title: | Fonts
D.221532
Misfit value

0.223435

4
I
=
-
<
=8
(=4
]

Palette:Scale

- Range
Minimum @ |£] [il
Maximum @ L@ |E

[} I i IIIIIIIlII i
4 6 81D
Frequency (Hz)

- Ticks

Major |0.1 | Minor [0.02 |

% Auto ¥ Labels X Zoom

Scale: | Reversed

Size: |Total size |v| [5.00em %]
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ﬁw Properties of a 2D plot

’ r/,”_

1 1 1 | 1 1 1 I T II|III| 1 | T I I | 1 1 1 III| II| T 1
0.2 0.4 0.6 0.81.0 2.0 4.0 - 6.0 8.(A0.0 20.0
Frequency (Hz)

Menu OBjecT

Menu Graph Content

Properties Ckrl+Alt+P
Drder b
alignment b Properties Ckr4+-Alk+-P
Delete

Z00m ChrlH-Alk+2
Prink
Expart image as ... Zoom in Cbrl4++
Copy
Copy image
Save make-up Save layers

Add layers

Save as a page
Restore make-up
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B«w =T '

ﬁ =B Layers

rd F f/ fff/fff/fff/ F /
g G588 7 28

ey

Oﬁ | | | I|III|II\|III| |
0.2 0.4 0.6 0.81.0

Frequency (Hz)

\
2.0

4.0 6.0 8.010.0 20.0

grid lines

axis | % fxis | Palette | Object | Shest |

P f_/ fff/ffff'ffy F / P
g7 a7 KTET oy

DynXY¥ColorLines

XUniqueYColorLines  Windows

Average

Stddev

[B Layer stack a v g l
(graph -]
Type Name Opacity ‘
ParallelBands T10 1
I ParallelBands fo 1

(e

Lavers{ | Graphic |
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B«w =T

- B w— Layers

-
0
K
e s
F
o - o
e
B o
e
F o R aar I EFF T FEFEEEGIEEE #
r

F / F # f/ fff/fff/fff/ ”

7
a7 g 25857 2
SRR f

’

0= I o W LR ' N R A RN N B
0.2 0.4 0.6 0.81.0 2.0 4.0 6.0 8.010.0 20.0
Frequency (Hz)
Parallel bands
[B Layer stack a v g l
(graph -]
B Type Name Opacity
1|ParallelBands T10 1
2 |ParallelBands fo 1
XUniqueYColorLines  Windows 1
B E SR Fpm— T DynXYCoIorLines Average 1
! *;ﬁ 'é;{;-’g;;ﬁ :_wf,- o Dyn)(YCoIorLines Stddev

(e
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% D

’ r/,”_

B«w =T

w— Layers of a 2D pIoT

\

F

E A EEF IR
EEF T EEFEEEETEE

# f/ Fy ff/fff/fff/
2 5487

SRR f

O‘| | | I I | [ | [ | (R | | I I I | [ | | [ | [ I| I | I I
0.2 0.4 0.6 0.81.0 2.0 4.0 6.0 8.010.0 20.0
Frequency (Hz)

Parallel bands

[B Layer stack - w El
(graph -]
§| Type Name Opacity
1|ParallelBands T10 1
2 | ParallelBands fo 1
E S RN R S L S A e 3| XUnigueYColorLines | Windows 1
R S PR RSy e Fpm— T 4 | DynXYColorLines Average 1
T AR G0 0 AP e 5 DynX¥ColorLines  Stddev

&)@
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- B 3?7@— Layers

o7 | L A I I A B I AR | ‘ L e A e e A B R R i | [

0.2 0.4 0.6 0.81.0 2.0 4.0 6.0 8.010.0 20.0
Frequency (Hz)

XY Color lines

[B Layer stack a v g l
(graph -]
Type Name Opacity

1 | ParallelBands Ti0 1

EF A E LT AL EFEEES FFEEEEE PRI apara"e'BandE ] 1

ﬂ?_{—_z_—-f O £ R P T 3 XUniqueYCoIorLines wWindows 1

e

T R T e S R P e it A 4 |DynXYColorLines Average 1
é’T_ Fi / F Fd f/ Fd ff/fff/!fy Fd / Fd P f , ff/ f}f/l'ffy Fa / # F .

42  as A6ARE 27 4P AORIAC MO DynX¥ColorLines Stddev .

SRy
&)@
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- B w— Layers

o e | L A I I A B I AR I L e A e e A B R R i | [
0.2 0.4 0.6 0.81.0 2.0 4.0 6.0 8.010.0 20.0
Frequency (Hz)

Dynamic XY Color lines

[B Layer stack a v g l
(graph -]
§| Type Name Opacity
1|ParallelBands T10 1
E R RS W T 2 |ParallelBands fo 1
&r {-__f_—,— £ EREE R 74 EE A A e 3| XUnigueYColorLines | Windows 1
é’v__i'_f R Py T R P 4|DynxyColorLines Average 1
T P 461 5 BT 4 1 TP A 5/ DynxvColortines  stddew
ey i

&)@
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ﬁw— Layers of a 2D pIoT

—

o e | L A I I A B I AR I ‘ L e A e e A B R R i | [

0.2 0.4 0.6 0.81.0 2.0 4.0 6.0 8.010.0 20.0
Frequency (Hz)

= Dynamic XY Color lines

= -
r
[B Layer stack “ v g l
[graph |'l
P §| Type MName Opacity
P 1|ParallelBands T10 1
4;7___ e I HEFLT N A A PR AL 2 | ParallelBands fo 1
ﬂv_{-_;‘_‘:; R o R s ¥ £ AR L S 3|XUniqueYColorLines  Windows 1
4’7_;{'_; o E I R A R S NN Yy R R 4 | DynXYColorLines Average 1
P4 T 47 aba%d 28 4f iiiny ab s|oymcvcolortines st

SRR T

Bl
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-, _@_ Save, Load, Re-order, Delete,... layers

Noar * ] CB [ormer =552
Files: *.layer 2=
1| % Horizontal Axis
+ | % vertical Axis
[ :
figue - fhome/mwathele/array course/200805-istanbul/tutorials/figue tutorial — .g‘ X Grid lines
File Edit Insert Format Help | [l Transparent content (Mask)
W
z - — = | '% | [ Print content as bitmap
I Be w™ Xk iE BEEWEER 2
|| Line weigths (mm) '
This page shum{'s you all types of objects you 21 | contour: o
can encounter in a work sheet, = 0
| Grid line: |0.05
u
Legend b=
9 'ﬁ =] Layer stack ~ v g
Average -
u I Y
ev&“ <= sate. | 12| o -
u
.- 'gr: Type Name Opacity
il L L | m
Pmperties Ctri+Alt+P = | |1|ParallelBands Tio 1
Ll Zoom Ctri+Alt+Z 7§ 2| ParallelBands fo 1
Zoom:In CtukE+ 3| XUnique¥ColorLines  Windows 1
ﬂ-l i I- L] T . [} III L.[ﬁ:t-ﬂr‘ﬂ c[r|+_ i |||||||r! i I i -
0.2 0.4 0.6 6.0 8.0.0 20.0 4 |DynX¥ColorLines Average 1
Save layers -
_| Add layers i DySVCOloRing s _
{ PosA — :
4 PO3A | & _l | Delete
200 POLA PA
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w— Save & restore “"makeups

Files: *.mkup

File Edit Insert Format Help

B8 A8 &kJR & EEME M

X (m)

Load "object.mkup”

Properties Ctrl+Alt+P

Order r

B
o

Alignment k

Be careful: difference
between makeups for:
-Objects (right click)
and

-Sheets

Delete

=)
o
o
s

Slowness (s/m)
BMEM JUSINA

SERIRGID,

Export image as ... 80

Copy

Print 5
Copy image il

L .
1000 2000 300cC F
Vs (m/s)

Save make-up

Save as a page

Restore make-up
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o Save & restore “makeups”

Files: *.mkup

figue - C:/heloisefwork/sesarray-course/figueffigue_tutorial. page

File Edit Insert BE=dntae Help

D P B sy | ) bl () () 0

estore make-up ey

Thig ps es of objects vou
—  Save lavers
cah g =1 T

Aadd lavers

Load "object.mkup”

Be careful: difference ..z i R B
between makeups for: S ey o

-Objects

and

-Sheets (top menu bar)
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SPWETE (s \
N 5

gy ®) =
S Save images e

Create an image of the
whole sheet

Create an image of an object

\‘\G\(‘ _ figue - /home/mwathele/array_cours
\\\,c’ File |JEdit Insert Format Help
QYo 1
N\e‘ C\' 4 Py [} New Ctri+N o & Lﬂ
‘0\6 i  Properties Ctrl+Alt+P
@) l L LG’T i~ Open ctrl+0
Order ' [E save Ctrl+5S -
This page sho!  alignment » jou e - é} of
can encounter pelete | N0 | o A
= Preferences —— .
Erint 2 Print ctri+p s you all type
Export Image as ... Export image Ctrl+r [LNC] work shee
Copy —

Quit ctri+Q
Copy image PRI S ([
Save make-up i I' ) [

Save as a page

Restore make-up
T T R |

February 215t-26™" , 2010, Thessaloniki, Greece



v Controlling output resolution

First: "ctrl+a” to select all objects
And either: right click => properties
Or
Top menu bar:
"format” => properties

Property editorz:flgue - (home/mwathele/array course/200805-1 O %

T

.E 8 Identification av B

| 2
figue - ,‘*'"'nnnmwathelr.-farr.'!',r_r.aursn.n'zuuanﬁ-istanhulrtuta ?E Mame ?El‘jett_i |
_! Type |GQthTextEdit |
DyBe ANX0 P iE BBE 3 eometry
:E= X anchor{cm) 51.55?33333333333 |
v | ¥ anchor(cm) | 2.28266666666667 |

u:Enrb i ATiKOLZ

I;I;»is page shows you all types of objects you

Anchor 1'bp left corner '|

Width{cm) !9,5213333:333333 |
n encounter in a work sheet.

| Graphic

Height{cm) | 1.184 |

"
% [] constant Width/Height ratio
i Print ava
i
E Left margin(cm) l 0.5 |
! Right margin(em) | 0.5 |
]
E:‘ Top margin{cm) [ n.sl
._3_1 Bottom margin(cm) | 0.5 |
lﬂ_l z i | (] i ||I||lh|||l|l| i I i i I:III ; e
0.2 0.4 0.6 0810 2,0 3.0 2 Iﬂm'"“'ﬂ" =
Frequency [Hz) —3 Transpacency {aigha]) '7255 il

o
%" M, Transparent object (mask)
o

P—
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T Controlling image production renes |

from command line
figue figue tutorial.page -e figue tutorial.png -f PNG -dpi 50

Whole sheet into a PNG file with low resolution

figue figue tutorial.page -e figue_ tutorial.pdf -f PDF -dpi 300
High quality PDF

figue -h
Usage: figue [OPTIONS] [FILE]--.
Customize your figures saved as .page and convert into usual
image format (see option --format). FILE(s) are .page files.
These files are tar.gz files containing an xml (contents.xml)
and eventually some other binary files.
[---] . .

For more information
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5 @ Figue as a quick plotter

cat curve.txt | figue -c -m dc.mkup

Plot a curve stored in a 2-column text file
with format saved in a "makeup” file (object kind)

Other types of plots: grids, dots, many curve,...
see option -h for more information.
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