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Shape Preferred Orientation (OCW-UN-SPO) Launeau P. 2017

This application uses a set of images of the site 50B from J-B Auréjac (2004) thesis and Auréjac et al. (2003) poster.
It is a step by step tutorial of SPO2003 and Ellipsoid2003 programs from 2D images orientation to 3D ellipsoids

calculation with useful warning.
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Maximum

polarized light Natural light

The minerals identification in thin section used the
F. Fueten and Goodchild (2001) rotating polarizer
stage allowing the identification of orthopyroxene
(opx) as summarized in this sketch.

Directions of maximum light
intensity

.

. "a‘i u £ ¥ A computer-controlled rotating polarizer stage for the
T iays. o petrographic microscope. Computers & Geosciences,
L @% 23,203-8. Fueten, F. & Goodchild, J.S. (2001)
5 -ﬁgq -__-.-.!‘:_1._?_
~ k-

Isolated OPX 3



Shape Preferred Orientation (OCW-UN-SPO) Launeau P. 2017

The set of images is composed of 3 perpendicular thin sections taken on the block sample 50B. All orthopyroxene (opx)
crystals were classified and segmented by Auréjac (2004). This set of images was reprocessed with the new version of SPO
published in 2005 with 9 masks of measurement (see course 6 p 10 and Launeau and Robin (2005)).

Initial block sample orientation is 0 /0 /0

Geographic block sample orientation is
137/10/170

) The (xy) top of the block sample was tilted upwards by 10°
BI_OCk sgmp.le (xy) relative which is —10° in the NED convention. It is all right here
orientation is 0/ 0 while signs are not forgotten. We will see at the end of this
application that orientations will be converted with a warning
about the upward negative orientation of [y].

[y] 137
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Let now start the program SPO2003 ‘ @ Shape Preferred e =50
File Preprocessing (phase &) Examples Option Help
And click on the “New image” button imags |
SPO
A standard dialog box appears for the selection of the bitmap wlur::j | e %] I & Par I
image on your system. s — 0 I
By default it starts on bitmap (*.bmp) files, but you may select seae [ (" Seleotion I ”:,: _11 =
instead Jpeg (*.jpg), GIF (*.gif) or TIFF (*.tif) files. )LUSSS;UBQE Sa*’elriapgﬂe Bi |—|— T
After the validation of your file the image appears in a new e m— - ’“l‘:ma —

window.

& Open and format image &J
QQ | <« Cours imagerie » Applications » - |+, | | Rechercher dans : Applications O |
Organiser Nouveau dossier =+ [ 0 B3 S0BXZtif
. MNom Modifié le
¢ Favoris
088FMorite 24/11/2017 23:12
Bl Bureau html Quartz 12/11/2017 14:32
-4 Bibliothéques SiteS0B 25/11/2017 07:19
#d) Groupe résidentiel SPO 088FMorite 18/11/2017 11:42
A Patrick Web Quartz 12/11/2017 15:42
/M Ordinateur 2 SOBXZtif 25/11/2017 08:07
t“l_i Rézeau
B8 Panneau de configuration =l e m b
SOBXZ tif Motation :
Image TIFF Dimensions: 2203 x 568
Nom du fichier: SOBKZ.if - [mFean -]
[ Ouvrir |vl ‘ Annuler |
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First, type the size of the image width : 4.5 here and click enter @ Shape Preferred Drientation“ -
to visualize the scale. Select also the unit : cm. [File Preprocessing (phase A) Examples Option _Help
image ||:\Cours imagerie\Applications\S0EZ tif

You may zoom back on the image to visualize its full area like SPHU
. . . . . . . S
in this example with a magnification divided by 2. o % 5 o] X [5 [5 © Pan g

: lines [BEE Y'_ [429 | 423 ; Erraalsj Ba?‘gmmd
Then click on one opx to select its color code. Default is black scale [1002043 ¢ Selection | 0 | 0

X . | Gi[ o i zoom -
RGB(0, 0, 0) but any color can be used with the exception of the LDrfJ'd SO Sa*‘elSF'” B0 | 0 detall (/4
. . e Image mage e i e —
RGB(255,255,255) white reserved for the background making I = , A e
Image Phazes Inertia |t w

future impressions or windows metafiles building easier.

[ Selection

3274 pisels
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You are now ready to enter the selected color of the phase A

Add eventually a caption: OPX

Click with left button on the < button. A right click on the same

button would delete the image phase or

class.

-
& Shape Preferred Orientation

=)

File Preprocessing (phase &) Examples Option

Help

A E Grain size

Mean tensor | A4 | E

[ > mphi
|Tensor J Obj. .

[V RE1 W oroze  Tab
Image origntation

i

M ean shape
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Phases

Shape

Image segmentation

—_—

2700 v [+90 -
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v a
x1
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I—
object # i}

i
anale

[

I
Intercepts

v tenzor
v elipze
v box
v circla
v b

wrmf
phaze

L Image \

You can now click on Stat button.

This activates the other buttons allowing different processing.

F ™
& Shape Preferred Orientation Lﬂ
File Preprocessing (phase A) Examples Option Help
. W a M tensor
I:I Mean shape | 4| E Grain zize Shape ) ¥ elipse
»» Elipsoid | Meantensar | A4 | E Image segmentation | F—— W box
- —— """ W ocicle
. N - .
Print dlr:zg‘:ns | Rf-phi Center-center 1 - W b
|5 w|%ngular |v histo |Tensor | __ Obj. num. 01 em
e P MIH G R P e T | '”r"f|
- : Image orientation ohbiect # 0 phase
P spondany W oo | o [z v [eus]
directions v odd ange [ [
Image Phases Inertia Intercepts
L v

& Shape Preferred Orienta_

Option

File Preprocessing (phase A) Examples

=)

Help

cm Scale mazk |no -
v .& .‘ @

r

— |

ohjects

area [ i

[ 1
[

| I E—

3se A with current color or apply a new color (Left Bt) - Rernove a phase, turn it white (Ric

Phaszes

|ntercepts

Select tab Inertia and enter the image internal orientation.

[Z] block sample

+90

[X]

4

A

Warning about

orientations

A [x] <

block sample

» Y]

Default internal image orientation 0/ 0 / 0 compatible with NED
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Each opx crystal now has a color code of orientation. Moving
the mouse pointer on it allows to visualize object number #,

| File Preprocessing (phase A) Examples Option Help

shape ratio r, default image orientation angle, phase/class letter

-I Mean zhape | A E Graity zize | Shape

W a W tensor
x1 v elipze

and aSSOCiated COlor here »5 Elipsoid | Meantensor | 28 E Image segrmentation

— v baox

. Cos .
Frint dir:-:s:;]:ns 1;' Rf-phi

A click on one object pop up a new window focused on that ular [V histo

object with results display.

secondary W even
‘ 4 direction: v odd

Image

B altte

A:d=64.1:r=2.01 angle=T6.0°

5=0.1929 em b=0.0967/~Em d=0.1309 cm &'=0.1928 cm b'=01115 cm r'=1.73

Inertia tensor Disk diameter Bounding box

Inertia tensor ellipse,
Ellipse of the same surface,

2

Circle of the same surface,
Short axis B, and
Long axis A are selectable.

" cicle

¥ b

95 phaze
2m A,
TE.O

|ntercepts
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e et

Click on tab “Phases” to change the color code.

All cut objects have been erased for inertia tensor calculation so modal
fraction are biased by missing areas. The thickness of the boundaries
between objects also biases that modal fraction.

[ & soBXZ:tif

File Preprocessing (phase A) Examples Option Help
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Click on the checkbox “+ border” to dilate all boundaries to fill
the space between objects and improves the modal fraction.

File Preprocessing (phase A) Examples Option Help

5

em  Scale | mask [ho w| objects  area |7+b0rder [~ avgrain
aFx 943 | 57.4% ohject palette
[ o

& direction [~
T intenzity
 elipze /&
 box /A

" phase

O grey

M M R M o 3
Io Mmoo @k

EEEEEEEE

Phases |rertia Intercepts

Click on the checkbox “+ av grain” for the correction of the area in
proportion of the mean crystal size to improve the modal fraction.
48.9% — 57.4% — 62.2% gives a final improvement of 13.3%!

File Preprocessing (phase A) Examples Option Help

om _ Scdle | mask o w| objects area ¥ +border W lav grairt
OF 949 [B2.2% object palette
T no

i dirgction [~
" intenszity
 ellipse /&
i o /A
" phase

5

AN P PN PN S P P N

R
ImTmmon® ke

Intercepts

Dash line = mask of unbiased modal fraction calculation 10
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Go back to Inertia and click on “Mean shape” to visualize it.

sPO =
An=843 a=0.0723 om b=0.0562 cm F=1.258 [1.894]n [2233]b, B9.66° . angle % : 179.66°
k=0.248. Kn=0.564 {0435}, Kbn=0665 {0,372}
100%
753
| B0%

SPO/A =

An=343 5=1.3435 b=11152 R=1.210[1.582n[1.747]b . 52.47" _ angle = : 2.47°
K=0.188. Kn=0.429 {0.435}, Kbn=0.506 {0.372}
100%

-
& Shape Preferred Orientation
s,

S

File Preprocessing (phase A) Examples Option Help

Mean zhape | A | E Graity zize Shape
»» Elipzoid | Meantensor ™ /4 E Image segmentation
Frint |Stack ohjects on their gravity centerbnter ’E‘
&ngular |7_h‘isto |‘|’ J Obi
|5 ﬂstep s BhsOl v num._| 57—
e v W Fi1 [ rose  Tab
18" e Image orientation obiect #
secondary [ even
directions W odd

angle

W =270 v |80 - '

Phases

Image

b
phaze

W a ¥ tensor
x1 v elipse
v box
v cicle
Iv

____ =
[

|ntercepts

One click on button “/ A” calculates the mean shape

of crystals

weighted to their surface area giving results without scale (left
below) and one click on button “E” replaces each inertia tensor
by its corresponding inverse shape matrix for the calculation of
mean shapes proportional to the smaller crystals (right below).

SPO ellipses =

A r=343 2=0.0452 cm b=0.0336 cm R=1.141 [1.360]n [1.444]b . 93.87" . angle < 3.87°
K=0.131, Kn=0.298 {0.439}, Kbn=0.352 {0.372}
100%

I [ | 01 em

11
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.
& Shape Preferred Orientation . ‘ ﬂ

File Preprocessing (phase &) Examples Option Help

Click on “>> Ellipsoid” button to pop up the window
of exportation of the data to Ellipsoid:

Mean shape | 24 | E Grain size | Shape Fla g ::"?ps:;
o
el . . . - Mean b E | tati = ¥ box
Enter the initial relative orientation of the block sample : i B —— " & e
section which is 0 / 90 for (XZ). The rake comes from Detn format for H - =
h . 1 . . f h . — Data format —wieight— — 20 face=T) Orientation
the internal orientation of the image. - <hene iolio &1 ake [ 5 — -
C iaes N dip a0 [#7] image orientation
. . " +density CIH pitch/rake i} [¥] direction on the () plan
By default the exportation concerns short and long axis Y s
of mean shapes which can be calculated from inertia T set 2 =] [ et _ _
. . . . PP _ ¢~ from the phase selection and with odd
tensor to bounding box by a click on its corresponding @ tonsor " cosins | Tap| Transter and even sub-populations
[l = Rf elipze f* from sub-populations divided in sectars
heckbox. :
checkbo } [ eIIlp.se = Rfbax - wimf 5 J,.Ija gy (¥ |__|E =] T visible
™ aelipze  abox Gy | Cd i 4 tors to b
CDHSI. Enng |3 ATEE A% .SBC ars o be
Then select the number of windows of measurement captin | " Gambined it each ofher in

allowing to evaluate the invariance of the results with
translation. A cut of 3 x 3 windows gives a total of 9
windows of measurement which can be visualized by a
click on visible checkbox.

[ sosxzit [E= EER

\"“s&’ - b
W

All windows of measurement overlap 50% with their neighbors.
12
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Click now on “Tab” button to pop up the table and on “Transfer” button Data format for Ellipscide 2003 =
to Send the data into lt Data folmat. Wieight 2D fac.eW]Drientation
" shape ratio = 1 strike il . . .
Tableau @ ~ . dip | 0 [ image orientation
- - - " pitchirake | il [] direction on the [+ plan
1ake | longasis | shotass | weight | X | ye
1 88825 0.074362 0.056504 1 550.75 142.00 (* short - long axiz C
opy format
2 85.855 0.073862 0.056508 1 1101.50 142.00 2D mean bype i he oh leci d with add
3 86552 | 0071123 | 0055281 1 1652.25 142,00 . . 7 | ¢ fromthe phase selection and with o
* tenzor { cosinus f 1 and even sub-populations
4 87,964 0.074531 0.058350 1 550.75 284.00 4  Ef elinse & i b \ations divided | —
ll__5] == 0075062 | 0057694 284.00 r dise R fboi - v 1o siPapUIgiions Cvided in seciars |
B a7.382 0073199 | 0056280 1 165225 28400 ~ s M3 x| Y3 ] W visble |
aelipse  abox Co Cd —=
| 7 91.414 0.072140 0057274 1 55075 426.00 Py congidening phazes as data sectors to be
I a 93567 0.071457 0.056314 1 1101.50 426.00 o | - Co_mbined with each athers in
5 1.926 007171 | 0055313 1 1552.25 426.00 Ellipscid2003 |
While “visible” is checked click on any table row to highlight the position
of the corresponding area with a negative window. It is recommended to save its work before
& s ——— — =) continuing with the next step. The file saved contain
‘ LY . . . .
&= 2 »I%a > o ey ey e R the image, all calculations and all orientations.
- ..' F. 3 - (Y ’ . (] >
& Shape Preferred Crieftation ﬁ
File Preprocessing (phpse A) Examples Option  Help
image ||:\Cours imagerig Applications\S0EZ tif
SFO
fitle:
colurmns 2203| 45 |cmﬂ X? | 1742 | 1742 ?: Paint Calor
_ ines [ 568 vige s O Ee Mo
Qi : K o D[ 285|255 hd
« 2 - scale |0.002043 election
Uncheck “visible” to hide|# T - - Bitae=—="E0 = Gi [ 265 | 256 Copy | zoom |72 =)
] 1 I ) « Coursimagerie » Applications s Bi image 7
the negative window eeF T e Newimage | Imags ool zn TR | deal 1o
Organiser + Nouveau dossier
=l n - Vodtiek |- Image Phazes Inertia |ntercepts
- Faveris om Modifié le =
L 088FNorite 24/11/2017 25
B Bureau | html Quartz 12/11/2017 14
4 Bibliotheques | 5iteSOB 25/11/20170¢ .
@ Groupe résidentiel | PO 088FNorite s || Tt 1S also recommended to save all SPO file
A Patrick | Web Quartz 12/11/20171¢ . .
18 Ordinateur & 50BXVs_729.5p0 27/10/2017 13 (XY), (XZ) and (yZ) prior 2D exportation
€ Réseau & 50BXZ5_729.5p0 27/10/2017 17 . .
[58 Panneau de configuration & 50BYZs_729.5po 27/10/20171: ~ tOWElI'dS the 3D ElhpSOld program.
& Corbeille Y2 Ul k
MNem du fichier: -
| Type: [SPO (*spo) -
# Cacher les dossiers Enregistrer ] [ Annuler I 13
i _ _ s
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While the Table is visible click on “Copy”.

Open Ellipsoid (or select it if it is already open) and
click on “Paste” for the first file.

Then click on “Add” for the two other sections. The
ellipsoid calculation require a minimum of 3 sections

roughly perpendicular to each other.

==

Ellipsoid 2003
File Option Contact Examples (see Ref.2) Rotation [xyz]
; Calculation
Humnber of section |3 v mgan L
display section & ,—J [~ WITH measured scale factor vV /mean L Hel
= v WATHOUT measured scale factar 2
aymbol o - | P i Cuit
D ata format Combinations E d:;zl?j; {;]ebslle[czt]ic N v Delzlipel
" shape ratior Hoptation Paste Load
" +zurface ] Add Bedding
) stiike 0
" +denzity dip | 0 Test sections
(¢ long & short axis pitchfrake | Capy results Gave

You must click at least one time on “Ellipsoid” (which pop
up the window below) to calculate it and save your work by

a click on “Save” in a file *.elli

Calculation WITHOUT scale factor @
Caption |
Distribution M. faces Inverze Shape Matrix
1.00 27 1248 BB 1822
BE21 1422 1010
JEF 26z sz 100 1999
A B C
Eigervalue 1232 1420 2017
Moth 0958 0285 0036
Dir. Cos. | East -0.287 05843 0170
Down 0015 0173 0985
MLM.L 0722 0EF3 0564
Mom. L 1.112 1.035 0.869
3. wimf Trend 3423 2832 7R
T Brmp Plunge 0.5 1000 800
Bt A&/C 1.280 Flinn  0.385
A/B  1.074 F' 1.290
E/C 1.192 T 0.424
|L Foliation  168.2° 1000 | Lrake 17517 ﬂ

Data format for Ellipsoide 2003 =
[ ata format Wwheight 2-0 facefy] Onentation
(t': shape ratio v 1 str:;; | 9DD L
- LN pitchdrake | @ [+] direction on the [ plan
(¢ short - long axis ey Game
20 mean type set < :Iv ~ from the phaze selection and with odd
(¢ tensor  { cosinug Tab || Transter and even sub-populations
/A " Rfelipse {« from sub-populations divided in sectors
Celipse O Froo: | [SOME || 3 =]YifE =] I visble I
" aelipse  abox Copy cd —=
conzidering phaszes as data sectors to be I
. (™ combined with each others in
Cael ] Ellipsaid2003
Table L EB e &l
# | stike | dip | rake | longasis | shotawis 1] weight
1 1¥e 1] 90 178.825 0.074329 0.056479 1
2 2 1] a0 175,928 0073710 0056733 1
— \ 3 I 1] 90 176.552 0.071091 0.055256 1
4 47 1] a0 177964 0074397 0058324 1
1 Paste & s 1] 90 175,429 0.074740 0.057472 1
g B 1] a0 177382 0073166 0056254 1
7 T 1] 90 1.414 0072107 0.057248 1
(| A e 1] a0 3519 0071191 0056118 1
| 9 I 1] 90 1.926 0.071539 0.055288 1
10 T 1] 1] 173581 0088726 0084359 1
1 oy 1] 1] 168315 0058935 0.052016 1
\ 12 e 1] 1] 1E7.B37 0.0E7479 0080539 1
13 LEay 1] 1] 126413 0.072759 0.059320 1
2 Add 4 B 1] 1] 156957 0072379 0083395 1
5 B’ 1] 1] 177676 0.067253 0063026 1
15 T 1] 1] 134.074 0077423 0053260 1
( 17 B 1] 1] 138117 0.0729z20 0.067271 1
| 18 e’ 1] 1] 3568 0.05E547 0053760 1
19 e 90 90 167.169 0066126 0053351 1
\ 20 *E a0 a0 171.426 0.085330 0.052756 1
21 s 90 90 170,924 0.055915 0.054058 1
22 LN a0 a0 167276 0085138 0.055335 1
3 Add 3 BrZ 90 90 164,343 0.065131 0.055251 1
24 BvE a0 a0 161.934 0054138 0.054337 1
25 e 90 90 178.094 0.064778 0.056345 1
( 25 e a0 a0 173362 0053343 0.056395 1 H
27 Iz 90 90 172920 0.0647E7 0.055055 ;I

14
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The use of internal 0 /0, 0 /90 and 90 / 90 block
sample section’s orientation the program automatically
selects the right combination of section.

If the frame “Combinations” is empty use “Option”
menue to select the right code of section family 1 2 3
or AB C or YZ XZ XY. For instance in this example
one could select YZ XZ XY.

The “Test sections” button run a routine checking the
compatibility of the sections. 3 parallel sections cannot
retrieve a 3D ellipsoid which have to be as
perpendicular as possible.

3 x 3 windows per image section x 3 sections give
93 = 729 potential combinations of ellipsoids.

So, check “active” to activate the calculation of the 729
combinations, then click again on “Ellipsoid”.

File Option

display section #

Murnber of section ’3_i| "Calculation

symbal o -

— Data farmat
" zhape ratio r
+surface

Contact Examples (see Ref. 2)

Rotation [xyz]

=2

[~ WITH measured scale factar
[ WITHOUT measured scale factor [ 3 sections

W fmean L

mean L0 0643
Help
Cuit

Combinations

[~ active
Mo 729

-
" +denaity
i*

long & short awiz

[~ denzity %Iﬂ
[eo 15 =] L[ =]

[ display [+] [v] [2]
¥ pole of the sectic+ v

Delete al

Paste Load

Fotation

Add Bedding

strike I ]
dp | 0
pitchdrake | o

Test sections

Copuy results |

-

# Ellipsoid 2003

File EDplion] Contact  Examples (see Ref. 2)

MHumb
displ|

Frangais

English

F
efsection/ellipsoid)

Combinations
Full display
minirmum
maximurm
VEW VN5 HNE
1 2 3

A B C
YZ XZ XY
with n sections per XYZ sector
Density

Filled polygens
Counts alone

Polygons and counts
High resclution

AMS data processing

==X=)
Rotation [xyz]
mean L{0.0643

e Factor v ‘mean L I Help
d zoale factor [ 3 sections T
dizplay [=] [v] [z]. Delete all
ptolﬁ of the sectic+ v Paste Load
atation :

strike i Add Bedding

dip I ] Test sections

ch/rake I ] Copy results Save

15
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F ™
/- Ellipsoid 2003 i [
. L. . . . File Option Contact Examples (see Ref.2) Rotation [xyz]
This output is in the relative block sample orientation 0/ 0/ 0 Number o secton [z7 | | Coeution o LT —
display section # ,— [ WITH measured scale factor v fmean L Help
. . . . . - i [v WITHOUT measured scale factor [ 3 sechions Duit
It is now necessary to rotate it at once in the geographic coordinate smbol [~ Pl S ot
system with the strike dip rake of the top (xy) of the block sample D o 7 e e Gupdechbesci R pasie | Load
and the rake orientation of [x] on that plane. " +suface T sike [0 Add | Bedding
™ +denzity [T density % [50 - do| o T sl
Geographic block sample orientation is 317 /-10/-10 @ lorgtshortasis | |Jg.o [15 o] L[T<]J| prehteke | o Copyresits | Save
137/10/170 B
Calculation WITHOUT scale factor @
Caption | Table -lm ;. - @ @
Distribution M. facesx Inverse Shape Matris # | stike | dip | rake | longasis | shortasis 1| weight without | efah]
1.00 27 1248 BE 1822 1 e 0 50 176625 | 0074328 | 0.056479 1 2 9%
E521 1422 1010 2 2 0 0 175926 | 0073710 | 0.066733 1 27%
JE 26% 182 1m0 1989 1 3z 0 ] 176552 | 0071091 | 0.055256 1 1.8%
A B C 1 &z 0 50 177.964 | 0074897 | 0.058324 1 1.2%
Eigenvalie 1232 1420 2017 5wz 0 ] 175420 | 0074740 | 0.067472 1 a0
Moth 0858 0285 0036 B Bz 0 0 177.382 | 0073166 | 0.056254 1 2%
Dir. Cos. | East 0287 0843 0170 I e 0 ] 1.414 0072107 | 0.067248 1 1.9%
Down 0015 0173 0985 5 =z 0 0 3519 0071191 | 0.065118 1 33%
. 5 a2 0 50 1.926 007153 | 0.055200 1 29%
r:llo-rr:lt 101? fi 10323 Ifgg‘; i R 0 0 173561 | O0RE726 | 0.0R4389 (.
swint| Ted M3y Zi;  7as | 2 i i 166315 | 00RA335 | 0.062016 1 22%
Tem . X ) | =
Pnge 09 1000 oo0 E 0 0 167.637 | O0G7478 | 0.060G33 1|l 2ax
. Bmp E 0 i 126413 | 0072753 | 0.069620 1 £k
- AJC 1.280  Flin 0385 14 Exy 0 0 166,967 | 0072678 | 0.069395 =
- | A/E 1074 P 1.290 18 ey 0 0 177.676 | 00B7253 | 0.063026 1 ||| 2sx
E/C 1.192 T 0424 1B 0 0 134.074 | 0077423 | 0.0RBZE0 1 ||| rax
— : : . 17| ey i i 138117 | 0072920 | 0.067271 1 ||| 4=
e 052 | 10T Ry 1751 18w 0 0 8.568 0.086547 | 0.063760 1 402
A/C 1230 #0050 Flion 0477 #0440 1 18] 1z 50 a0 167169 | 0.0RG126 | 0.053861 1 27%
AB 1085 #0057 P 1283 #0051 W vz 50 0 171426 | 00RS330 | 0.052756 1 5%
B/C 1183 #0063 T 0365 #0375 i 21l vz 50 a0 170924 | 00REME | 0.054058 1 1.5%
JE A . - 7 50 50 167.276 | 0O.0RS138 | 0.055935 1 29%
S 1 R 50 50 164343 | OOFSI13 | 0.055251 1 34%
5% | o 0029 0002 0071 | Bz 50 50 161.934 | O0R4138 | 0.054837 1 4.6%
BT e iz e | o 50 50 176004 | 0.0R4778 | 0.056345 1 51%
detibution Plpge 070 99 801° gs e a0 a0 173362 | 0063843 | 0.056395 1 B 0%
e
Ce TG e wr sy | TP '
N 78 [ diplay o 100 105 110 115 120 125 130 135 140
729 ellipzoids
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Shape Preferred Orientation (OCW-UN-SPO) Launeau P. 2017

Geographic block sample orientation is 317 /-10/-10
137/10/170

Both orientation give the same results. The main axis

of the block sample are visualized with this checkbox.—— [/

As mentioned p. 4 the axis [y] is plunging upwards
towards the NE with a negative angle. This is
highlighted here with a red Y-1 warning in the graphic.

The ellipsoid is now in the geographic coordinate
system and can be save again for recording its new

orientation.

Eigenvalues are calculated on inverse shape matrix as
shown by their invers order of intensity.

See course 6 p. 11 to 13 for comments.

-

w
Ellipsoid 2003 [
File Option Contact Examples (see Ref.2) Rotation [xyz]
; Calculation
Humber of section 27« meat L|0.0543
display section & ,—J I~ WITH measured scale factor ¥ ‘mean L Hel
2 v WATHOUT measured scale factar [ 3 sections 2
aymbol |* - | P ) Cuit
D ata format Combinations g i Delete &l
" shape ratior [v active T Paste Load
" +suface N 729 Riotation fdd Bedding
) L stike | 137
" +denzity [ dersity % |50 - dp | 10 Test sections || Ellipzaid
& longkshotaris || [0 [I5 <] L[T «] ||| pitehiake | 170 Copuresults | Save

Calculation WITHOUT scale factor

Save a windows metafile of the plot with

A bitmap of it with

Copy the results with —_ ]

see next page.

Caption |
Digtribution M. faces Inverze Shape Matrix
1.00 27 1440 9385 1471
3385 1281 1.273
JE 26z 1471 1273 1948
A B C
Eigervalue 1232 1419 2017
Morth  -0.354 0835 0272
Dir. Cos. | East 0931 0308 04597
Down -0.033 0323 0542
ML#.L 0722 0E73 0564
Mom. L 1.112 1.036 0.869
5. Wwmf Trend 290.8° 199.0° 36.0°
. €. Bmp Plurge 5.3° 18.9° 04T
Print AJC 1.280 Flinn  0.380
AJB 1.073 P 1.289
B/C 1.192 T 0426
Foliation 126.0° 19.6* Lrake 164.0° tation 127.0° £ 10.0° 7 1700F
AN 1290 0050 Flinn 0474 0433 1
AB 1084 0057 F' 1233 +0.051
BT 1190 £0.053 T 0363 20376
JE A B C
27z L 1118 103 0.867 TH
+315% g 0023 #0033 0.0
A_BC_ anes Trend 2923 2005 361" J
distibution  Plynge  459° 185 705
ol +200° 289 #B7 )
B R Y T i T ' ' T ' ' T P
N 729 [v disply o 100 105 110 115 120 125 130 135 1.40
723 ellipsoids
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Shape Preferred Orientation (OCW-UN-SPO) Launeau P. 2017

Example of output

Click on one row of the following table of incompatibility index to

visualize the results of one section

Rake shape ratio of the Ellipsoid section

Section # 16 137.0° /10,074

(1538°:1.08)

F¥ =
with | without | efah]
1E 29%
2B 27z
3E 1.9%
4B 1.2%
5E 0%
BE 22z
7E 1.9%
2B 33z
9E 29%
10C 1.8%
11 C 22%
12C 23z
130 5.3%
14C 21%
lli=5c 25%
16 Az ||
170 47% ’
180 4.0%
194, 27z
204, 5% n
214 1.5%
224 29% T
234 4%
244 4.8% i
T 51%
26 4, 5.0 P o
i 2% T T T T T T T
1.00 105 110 115 120 125 130 135 1.40
output example of | C. Bmp

v

nLenght
strike
dip

alength
F-L

Ln

strike
dip

sl

s2

ac

ab

be
P

27
2.57E-02

A
1.111545452
0.868687665
290.8441197
35.95151643
5.314386645
70.35814427
7.22E-02
125.9515164
164.0056822
1.28

1.073

1.192
1.28943551
0.426170707

A
1.11820286
0.867230022
1.45E-02
292.2517468
36.12803405
4.884473879
70.46731061
14.47611052
4.329446532
75.24195685
1.289615912
1.084465021
1.189727023
1.299137479
0.367685085

B
1.035640723

199.0240267

18.85216132

6.73E-02
19.64185573

B
1.031494102

0.016252802
200.5477233

18.91262228

14.46166044

74.86922383
2.50E-02
2.86E-02
2.96E-02
2.56E-02
0.187870264

5.64E-02

1.04E-02

84.8103036
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Shape Preferred Orientation (OCW-UN-SPO) Launeau P. 2017

Table =
# | shike | dip | 1ake | lomgasis | shortawis 1| weight
Example of output 1 w2 0 a0 176625 0074329 (.056479 1
7 zz 0 30 175328 | 0073710 | D0.056733 1
3| a2 0 30 176552 | 007103 | D0.05525 1
Click on one row of the following table of incompatibility 482 0 30 177.964 | 0074897 | 0058324 1
) : i ) 5 52 0 30 175429 | 0074740 D.057472 1
index to visualize the results of one section 8 o 0 an 177382 | DOFES | 0.056254 .
11wz 0 30 1.414 0.072107 | (.057248 1
8| &z 0 30 3513 0079 | 0056118 1
3| az 0 a0 1.926 0071539 | 0.055208 1
1o e 0 0 173581 | 0088726 | D0.064389 1
| zer 0 0 168315 | 0088335  0.062016 1
12| 3w 0 0 167637 | 0067479 | 0.060533 1
; E 0 0 126413 | 0072759 | 0.063820 1
P =) 14| mer 0 0 196367 | 0072879 | 0.069395 1
with | without |_elab] Ea 0 0 177676 | 0.06725 1
1B 2 9% 1 134.074 ] '3
ZE 27% 17 e 0 0 138117 | 0072920 1
IE 19% —— [ 0eeser | 006aTen 1
15 12% NOGE126 | 0.053841 1
[ A0k # | az | pl | rake | r | rake 1 | il | el | rake 2 | 12 | e | rake 3 | 13 | e3 | [p.065930 0.052756 1
E 505 1| =2 | aues 80z 06 | 1316 02 1286 44% hOGSTS | 0.054058 1
=E 19 2| 2= | aes 802 | 1777 | 1.299 04 1286 32% hOES138 | (.055935 ]
°E 13% 3| 3@ | aes 802 | 1783 | 1.287 04 1286 20% hoes1: | 0.055251 1
5E 205 4| 4= | 3068 802 | 1737 | 1.284 04 1286 1.6% 0064138 | 0.054837 ]
T0C 18% 5| ®@ | a0es | 802 | 1772 | 1.300 04 1286 33% 0064778 | (.056345 1
e 205 6| B2 | 3068 802 | 1731 1.30 04 1286 31% 006343 | 0.056335 1
T 3% 7| 7wz | aes | 802z | 32 | 1.260 1266 13% 064767 | 0.055055 1
Tac 5% 8| =@ | 3068 802 53 | 1.269 1266 20%
TIC 51% 3| == | aes 802 | 37 | 1.294 1266 29%
==t 25y 10| ¢ | 1370 | 100 | 1636 | 1.067 1080 17%
T 1| zor | 1370 100 1883 1112 1080 31%
T 472 12| 3 | 1370 | 100 | 1576 | 1.115 1080 3.4%
Tec 40z 13| #r | 1370 100 1164 1.042 1080 H1%
Tan 27% 14| @ | 1370 | 100 | 1470 | 1.050 1080 3.0%
T 35% 18] Exr 100 | 1677 | 1.087 1080 21%
A 152 It I S = Y I N T 1080 | 73% | | | |
=22 29% 7] ®or | 130 100 12871 1.084 1538 1.080 35%
=y 34% 18] <r | 1370 | 100 | 1786 | 1.044 1538 1.080 43%
2R £8% 19 vz | 31 | es3 | 1sr3 | 1.2%7 1605 1198 28%
Fh 51% 200 2z | 371 | 883 | 1616 1.250 1605 1198 47%
A 50% 21l 3z | 3w a3 | 1811 1.219 1605 1198 1.9%
=7 20% 22| vz | 31 | 883 1574 1.165 1605 1198 3.2%
| sz | 31| a3 | 1545 1179 1605 1198 25%
24| &z | 371 | 883 | 1521 1.170 1605 1198 36%
# Az | 3w a3 188z | 1150 1605 1198 49%
| vz | 371 | 883 | 1635 1132 1605 1198 6I1%
27| w7 | 3 a3 1831 1176 1605 1198 21%
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Shape Preferred Orientation (OCW-UN-SPO) Launeau P. 2017

Calculation WITHOUT scale factor

Calculation WITH scale factor

=)

Caption |

Distribution M. faces Inverse Shape Matrix
1.00 27 1440 9385 1.47
9385 128 1.273
ﬁ 2.6% 1471 1273 1948

A B C
Eigenvalue 1232 1419 2017
Morth -0.354 0895 0272
Dir. Cos. | East 0931 0308 0197
Down -0093 0323 0942

MLML 0722 0673 0564
il Mom. L 1.112 1.036 0.869
|| S wWmi Trend 2308° 1930 360°
C Eirs Plunge  5.3° 189 T04

A4C 1.280 Flinn 0.380
AFfB 1.073 P 1.289
Copy E/C 1192 T 0.426

Print

Foliation 126.0° 196 Lrake 16407
AL 1280 #0050 Flinn 0474 +0433 1

1
Rotation 137.0° /1007 A 170.0°

A/ 1084 x005F 0 P 1283 0051
BE/C 1790 #0059 T 0368 £0376

| JE A B C
27% L 118 103 0867 T+
£35% g 0023 #0033 0021
ABCaxes  Trend 2023° 2005°  361°
distibution  Plynge  49° 1890 705
ol 2900 285 87

2~ wse wr s 1

Caption |
Diztribution M. faces
1.00 27

JEF 35%
Eigenvalus
North
Dir. Cos. | East
Dowvn
l Length

il Morm. L
|| & wimi Trend

C Eirs Plunge

Print a4C
AdB
Capy B/C

Foliation 126.1°
AL 1292

WE
4% L
23 g

ABC axes Trend
distribution  plypge

ol
2 hd S

729 ellipsaids

N

PJ 7=}
Robin (20
Inverse Shape Matrix
1506 1223 1.480
1223 1329 1.297
1480 1297 2004
A B C
1263 1498 2079
0411 0865 0.286
0508 0383 0209
0077 0346 0935

073 0eEs 0556
1118 1.027 0871
2944 02F 3617
4.4 2020 BRT

1.283 Flinn 0,500
1.089 P 1.289
1178 T 0316

207 Lrake 1675

#0073 Flinn 0587 #0472
AB 1087 #0043 P 1283 0077
B/ 173 #0072 T 0276 #0342

A B C
1123 1024 08w
0030 003 003
29500 2034 364

41° 2020 BRE
2290 w30 00
#55 #8854

display @

02), Launeau & Robin (2005)

A T T T T T T T T

100 108 110 115 120 1258 1.20 135 140 145

=

N7 % digly o 100 105 110 115 120 125
729 ellipsaids
Ellipsoid 2003 =
File Option Contact Examples (seeRef.2) Rotation [zl
Murmber of section [z7 v Calculation L0063
dsplay sonton & ,—J W WITH messuied soalefactor 0 fneanl ||
e % WITHOUT measured soale factor 3 sections E3
spmbol |© < | P Cuit
[ dizplay [x] 4] [2] Delete all
Data format Combinations ™ nole of th
£ shape ratin ¥ active pole of the seolice 7 by, Losd
% ot N 728 Rotation had | Bedding
" i stike [ 137 _ _
€ vdensity I density % [50 <] do | 0 Test sections | £ Ellipsaid |
@ longashotas | [0 [15 ] ([T =] || plehirake | 170 Copyresuts | Save

The ellipsoid calculation on any section with Robin (2005)
method can use or not scale factor insuring the consistency

of the ellipses on sections with the ellipsoid volum.

When the 3 sections are perpendicular to each other the
older method of Launeau and Cruden (1998) is equal to the

new method with scale factor.

We now rather use the calculation without scale factor of
Robin (2005) for which we don’t have to worry about

accurate scaling of the ellipses on sections.

Calculation on 3 perpendicular sections WITH scal

e factor

=)

Caption |
M. faces
27
3.2%
eab
Eigenvalue
North
Dir. Cos. | East
Down
Length
Morm. L
5. wfmf Trend
E Bz Flunge
Print AL
A7B
Capy B/C
Foliation 126.1°
AL 1292

€ b
28% L
+1.5% o

ABC awes  Trend
distribution  Plynge

3 ol
Iv 2 - o2
N 729
729 ellipzoids

Inverse Shape Matix
165.06 1224 1.480
1224 1330 1.297
1480 1297 2004

A B C
1263 1438 2079
0411 0865 0286
0808 0363 0209
0077 0346 0935

0713 0eES 0536
1118 1.027 0871
2344 027 3617
4.4 2020 B33

1.283 Flinn | 0.500
1.089 P 1.289
1178 T 0316

207 | Lrake | 167.5°

#0073 Flinn 0587 #0472
AB 1037 0043 P 1233 #0077
B/C 1078 #0072 T 0276 #1342

A B C
1123 1024 0870
0030 #0031 0030
29500 20350 3647

41" 2020 B3

#2295 #2300 100
55 3.8 +5.4°
v display o

Launeau & Cruden (1998)

- T T T T T T T T

100 1058 110 115 120 1.25 1.30 135 140 145

=




Shape Preferred Orientation (OCW-UN-SPO) Launeau P. 2017

File Option Contact Examples (see Ref.2) Rotation [xyz]

- Calzulation

Mumnber of section (27« L[0oga3

displa section # T_I [~ WITH measured scale factar W fmean L mean L] Hel

— v meazured scale factar sections — . .
pla EE ¥ WITHOUT d scale factor [~ 3 secti T

smbol [ <] . Example of output via windows metafile open
— Data farmat————— —~ Combinations [ diplay[<] ] [2]. | DR | . .

" shape ratio r v active FFE ptolﬁ of the sectic+ Z Paste Load ma dl“aWIIlg software

+surface N 723 e Add Bedding

e .
" CL strike | 137
" +denaity ¥ density % |5U vl dip I 10 Test sections
& long & short axis Iao |‘|5 vl |_|‘| vl pitch/rake | 170 Capy results Save

Calculation of unweighted (L set to 1) data density with a Gaussian function
normalized to 50% of the data and having 15° width at mid height

Calculation WITHOUT scale factor - =

Caption | Section # 16 137.0°/10.0° /124,17 1.13 (15387 1.08)

Digtibution M. faces Inverse Shape Matris
1.00 27 1440 9385 1471
A3 123 1.273
\jﬁ 2b6% 1.471 1.273 1948

A B [
Eigenvalue 1232 1419 2017
MNorth  -0.354 0835 0272
Dir. Cos. | East 0931 0308 0197
Down 0093 0323 0542

MLM.L 0722 0B73 0564
Mo L 1.112  1.036 0.869
5. Wmf Trend  230.8° 1930 3607
Flunge 537 189 704

C.Bmp
Print &/JC 1.280 Flinn  0.380 1
&/7B 1.073 P 1.289
B/C 1.192 T 0426
Faliation 126.0° 19.6° L rake 164.0° Ratation 137.0° A 10.0° A 17007
| a0 1290 #0050 Flinn 0474 0439 1 T
A8 1084 #0057 P 1293 0051 I
BAC 1190 0059 T 0363 #0376 ] @
JvE A B C il
27% L 1118 103 0.867 T
+3.5% T :D.D2Ej :D.DS? :D.D%‘I -1 I I T T I I T p'
ABC axes Trend 23923 2005 &1 4
distibution  Plunge 4% 183" 7OE° 1.00 1.05 1.10 115 1.20 1.25 1.30 135 1.40
Gl 290 £289°  #BT .
[ o |2 ‘IGZ +F +8 7 +5 7 i T T T T T T T F
M 729 W display o 100 108 110 115 120 125 130 1.35 1.40

s PN | P Y
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File

Preprocessing (phase A)  Examples Option  Help

Image

Phases

Inertia

o W a W tensor
- Mean shape | 24 | E | [@rain zize | Shape o F elipse
»» Elipsoid | Meantensor | A4 | E | Image segmentation | F—— [ box
— - YW circle
: C - .
Pit | oo || =|_Riphi [e]— Fb
|5 .I-‘-‘mgular v histo Tersor =|  Obj, num
I I —_— IEI.‘I cm
[ LA LR T V¥ ose Ta i
secc:ndar_l,l [elleven - Image orientation obiect #
i
‘ v directions v odd =X IﬂIJ i I"‘SD 'I el

Intercepts

mp

Shape Preferred Orientation (OCW-UN-SPO) Launeau P. 2017

Back to SPO for other available outputs

“wmf” for drawing on a white page with an option to save it
as a windows metafile.
“—>image” for drawing on the image at its pixel resolution
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An other possible output in 2D, not recommended for 3D transfer (!), but useful for the analysis of local orientations.

Shape Preferred Orientation (OCW-UN-SPO) Launeau P. 2017

S W TS U U —— — Data format _ Weight 2D fac:le[>¢|’] Orientation
" shape ratio (Ol shrike I 0 ; o
oo I W tensor T sareE dip [<'] image orientation
- Mean shape | /4 | E Grain zize | Shape 3 . ) [ . A0 —
%5 v elipse = +density pitch/rake | 270 [] direction on the 7] plan
> Elipsoid | Meantensar | fA | E Image segmertation | | v box & short.| ;
- U cicle * short - long axis r f "
Frirt Cosme | +| piop . Eb Fz <] opy forrna
A M : E ~ 20 mean type St e x ¢~ from the phase selection and with odd
5 w|ingular v histo |Tensar Obj. rum. I_CIT & tensor  ( cosinuz ahd even sub-populations
step pml_ H I_—— 01 | " Tab | Trangzfer ; o
IF_'E_I:;I" -1l roze  Tab B | phase [ " Rf elipse f* from sub-populations divided in sectars
i i i f ) )
secondary [V even Izag;;rlenlatlongu i . eIIlp.se " Fif box m Hie - | i /iE vl [~ wisible
diections v odd - I ¥ |+ jv angle | ® ol el Copy | td conzidering phases a: data sechars to be
i . = combined with each others in
Image Phazes Intercepts caption | Ellipsoid2003

5. Di\Bushveld\résultats\SOMNB\S0BXZa.bmp
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