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

This step by step application to Rooi Rand dyke swarm reprocess the image used with
intercepts in grey level with a particular attention to SPO obliquity on dyke walls
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= Intercepts
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When the grey level varies \
from 10 to 250 a limit of B Intercepts X
boundary detection at 50 grey |l Preprocessig phese &) Example Option e
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level is correct. Change it if Meangrey 1200 ¢ 547 [ theshold themesk | e e
there is too much or not ! ' Ll B2 w2 Ld

. Aol3 ~| T
enough boundaries

Start count angle

(o --k ne it F |4 -
(Count inkercepts| i i
iltre: size |1D || 136E39E6E

" Pixelz | zcale
| 01 cm 1 w| Linewidth

Intercepts Frame

Image

Intercepts2003

Ready 1 Click on Fourier or Tensor bo display resulks

File Preprocessing (phase &) Example Option  Help

Grey level intercepts ’_ Phase of CSh Image arientation
Meangrey 1200 @ 547 JHJl threshold RSN the mask W 2(30 Y |+50 -
. | il w7 e B Py | a—
: 1 S A9 - -

Start count angle

* Hide Lnemt 7 |4 - [

I Lines Filtre: size
L 10 | 1368998631
7 Pels T zcale | J

A [0.001 cm 1 | Limewidth
Prin Copy |
Fourier analysis of intercepts|

Frarme:

Fourier button
visualizes results
See 2 next slides
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All green buttons visualize the boundaries or
intercepts detection on the image

Rose type
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. Analyzed phazes . . .
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Select the level of rose diagram
reconstruction without noise from the
Fourier series (if the automatic detection of
signal to noise threshold failed)
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Click on >> Ellipsoid button to set up the data
for their transfer in the Ellipsoid program

Traverses or mean length intercepts
used for 3D calculation of ellipsoid

Boundary directions deduced from
intercepts for sub-fabric analysis

Rose of traverses Rose of boundary directions
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ClCE, ClCE,
. r Rozes [Map v . r Rozes [Map v
(17740 SASCI Classes (1133 SASCI Classes
a0 (2] 48° = 1=
! 0,005 em
_____ & X

[ Jowren Y

Check the orientation before transferring the data
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p Wt ey ' ; and (green) intercepts display

ourier series analysis of intercepts
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The attenuation of the
contrast in the image corner
distorts the results which
explain the importance of
image resizing in p. 4
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Data Format for Ellipsoide 2003 X

D ata format 2-0 face=T) Orientation

™ shape ratio shike | 115 . . .

r sarea i = image ] orientation

™ +denazity pitch/rake | [#] direction an the [+ plan

0 - ] .

+ zhart - long axis Weight e o

20 mean type f« 1 1 5%

" tenzar ; _

i+ Fourier elipse Tel | Tremsdiat populations [ vis
fren enng phaszes as
v & - G wmf Ectars to be

ed with each
i Ellipsoid2003

caption

Copy Cd

Data format for Ellipsoide 2003
[rata farmat 2-0 facel=y] Orientation
" shape ratio slrike 115 . ) )
r saea i 5 image [ arientation
" +density pitchdrake | [=] direction on the (] plan
{s - I .
+ zhart - long axis Weight Gmupem
20 mean type f« 1 " 5%
Coopy Format
" tensor . .
% Fourier slipse Tah (* nzub-populations [ wis
doooo - caongidenng phases as
W e 5 wmf data sectors to be

combined with each
otkers in Elipzaid2003

caption C

npy Cd

Enter strike, dip and select the

image section type necessary
for Ellipsoid2003

Click on Transfer to visualize
the table of results

# shiike | dip | rake | lang axis | shart axis | weight | bl | s
1 1 115 B 67817 0004363 0004600 1 512,00 512,00
2 2 115 B 61.526 0,005036 0.004777 1 102400 512,00
E 3K 115 B 63.285 0.004630 0.004414 1 512,00 1024.00
4 . B 60.531 0,004711 0004547 102400 1024 00

Save your work

Elntercepts
File Preprocessing (phase &) Example Option  Help

Image [1:\SPO Warwick Hastie\PlagioclazeshdL 37 JPG

and then click on Copy to send the data
in the clipboard of your system
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Title: |
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(=t No. of Rows, ™ [ 1536 2 [ 1220 [ 1220 : )
Image wicth 0385 Ri [Tg7 [ &1 _Cslou | Liewidh  —]1 <]
. Meazuie .
Dpen e o mor] oM = - v|vi[ et [e1 [0 Copy | zoom [/2 =
hide bar zelection ~ B[R [ e ] image detail ’24—
z bmage screen  phase
|2989.82 em? | cm
Image Intercepts Frarme 1




Launch Ellipsoid2003 and

paste the first data

Click on Add for XZ and YZ
images
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Ellipsoid 2003

File Option Contact Examples (see Ref. 2)  Raotation [xyz]
: Caleulation

Humber of section |3 4 mean L

disnlaw section & —J [~ WITH measured scale factor v ‘fmean L Hel
B — v WITHOUT measured scale factar 2

symbal |o - | P : Cluit
[rata format Combinations E d:;il?fl E;LB;L[CZIIM v DzEEdl
" zhape ratio 1 Fioptation Paste % Load
- +surfa.ce shike IT Add Bedding
£ +density dip | 0 Test sections
t+ long & short axis pitch/take | Capy results Save

X

# | shrike | dip | rake | long axis | short axis ﬂ weight
1 1 =y 115 g E7.817 0,004363 0.004600 1
2 25 115 g £1.526 0,005036 0004777
3 3 115 g £3.285 0,004530 0004414 1
4 4= 115 5 £0.531 0,004711 0004547 1
Ellipsoid 2003 X
File ©ption Contact Examples (see Ref, 2] Rotation [xyz]
: Caleulation
Mumber of section |3 v L
disnlaw section & —J [~ WITH measured scale factor v ‘fmean L e Hel
B — v WITHOUT measured scale factar 2
symbal |o - | P : Cluit
[rata format Combinations E d:;il?fl E;LB;L[CZIIM v DzEEdl
" zhape ratio 1 Fioptation Paste Load
" +zurface . ; | Bedding
) strike 0
£ +density dip | 0 Test se-:tio‘n-
t+ long & short axis pitch/take | Capy results Save

:"SP0 Warwick Hastie' Plagioclases'4L3_square_grey_Z10.elli

# | shiike | dip | rake | lang axis | shart axis ﬂ weight
1 1 115 B 67817 0004363 0004600 1
2 2 115 B 61.526 0,005036 0.004777 1
E 3K 115 B 63.285 0.004630 0.004414 1
4 4 x5y 115 B 60.531 0,004711 0.004547 1
3 142 25 a0 35,080 0.004815 0004604 1
B 2¥2 25 a0 106,337 0.005015 0.004743 1
7 32 25 a0 38.2m 0,004451 0.004267 1
8 4 ¥2 25 a0 83.471 0004647 0004337 1
g 1.2 295 84 86,354 0.004323 0004602 1
10 2.2 295 84 88.080 0,004361 0004533 1
11 3Z 295 84 81.243 0.004E644 0.004404 1
12 4 2 295 84 78,948 0,004720 0004452 1

iy Contact  Examples (see Ref
Frangais

v English

W Fis

efsectionelipsoid)

Fl
w P
K

XY XZYZ
Use Option to select the type

of image combination for 3D
calculation (# last 2 letters)

12
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First display after one click on the green button

as been selected before

Results for each
sub-image and
error parameter F

File Option Contact

Examples (see Ref, 2)  Rotation [xyz]
Caleulation

. Ly . . . Mumber of gection 12 v mean L0 0047
Ellipsoid if the combination between XY, XZ YZ images ) . (4 [~ WITH measured scale factar ¥ AmeanL :
dizplay zection # Help
— v WITHOUT measured scale factar :
symbol o« | P Gluit
L I~ display [=] [v] [2] Delete Al
[rata format Combinations .
. active WH ptnI? of the: sectic+ [ Paste Load Enter dyke
. . . . [ otation -
Click here for combination calculation © vsurface N B4 ke [T sdd | Bedding wall
" +density [ density % Iﬂ dip | 0 Test sections orientation
%+ long & short axis ,? l@ LIG‘ pitch/take | Capy results Save
®
az | pl | 1ake | r | rake 1 | r1 | el | 1ake 2 | 12 | g2 | rake 3 | 3 | &3 with | without | efab]
1 1_><1’ 1150 E.0 B7.8 | 1,080 1.2 1084 27% 1C 24%
2l 2=y 1150 E.0 B1.5 @ 1,054 1.2 1084 01% 2C 01%
3 3=y 1150 E.0 B33 | 1,083 1.2 1084 039% aC 0.8%
41 4= 1150 E.0 B05 | 1.038 1.2 1084  17% AL 1.4%
5 1.%2 25,0 90,0 95,1 1.046 937 1043  05% 5B 0E6%
Bl 22 25,0 90,0 | 1070 | 1,056 937 1043 14% BB 1.4%
7| A2 25,0 90,0 98.2 | 1.043 937 1043 01% 7B 02%
Bl 4. x2 25,0 90,0 83,5  1.089 937 1043 1.8% 8B 1.8%
9] 1.2 | 2950 | B840 8964 | 1.071 844 1067 04% 94 05%
101 22 | 2950 @ 840 88,1 1.057 844 1067  1.0% 104 1.0%
11| 3vZ 2850 840 82 1054 B4 1067 13% A
12| 4.2 | 2950 | 840 78,9 | 1,080 844 1067 i 09% 124

Calculation WITHOUT scale factor £

Caption |
Distribution M. faces
1.00 12

\n'f:?' 1.0%
Eigervvalue
Marth
Dir. Cos. East
Dovan
L L# L
Mam. L
S. Wt Trend
C. Bmp Plunge
A
A /B
BSC

Foliation  174.7°

Inverse Shape Matrix

2105 1,383 1913
1383 2333 218
1913 2718 1997
A B C
1932 206 2337
0154 0934 0032
0063 0103 0932
0936 07146 0084
484E-3 4T1E-3 447E-3
1.037 1,008 0957
2043 3|40 gaw
80.3° 8.4° 45
1.083 Flinn 0,513
1.028 P 1.085
1.054 T 0303
852"  Lrake B18

Used for computing a plane from 2 or more lines of
intersection given by strike dip rake

dip T [ “with rotation
M 1= 2= 2= 2=
Ony 1 2 2 2 Narth 0 0 0 0
trend 1] 1] 1] 1] Down ] ] ] ]
plunge 0 0 0 0
# | stike | dip | rake
1 210 82 1] %
Type orientation of the bedding or dyke
wall directly here if it is known
(rake is used for intersections combinations)
13
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Second display with all parametrizations

Main results

of the whole™

data

Mean results
of the sub-
images data

For great circle display/

Standard deviation selection

Calculation WITHOUT scale factor

Caption I
Diztribution M. faces Inwerze Shape Matrix
1.00 12 2105 1983 1913
14983 2333 2718
JE 1.0 1wz 278 1997
A B C
Eigenwalue 1532 2106 2337
Moth  -0,154 0984 0,092
Dir. Cos. | East 0069 0103 04992
Down 04936 0146 0084
M.LM.L 434E-3 4 TIE-3 447E-3
Mom. L 1,037 1.008 0,957
5. Wf Trend 2043 3540° 847
= B Flunge  803° 8.4 48
Frint a&/C 1.083 Flinn 0514
A&/B  1.028 F' 1.085
Copy BE/C 1.054 T 0,303
Foliation 1747 8520 Lrake 8157
AL 1085 0017 Flnn 0635 0632
AR 1030 007 P 1087 0018
B/ 1053 £0024 T 0261 0439
JE A B C
10 L 103 1007 0957
+1.4% g 20007 #0012 #0011
ABC awes Tiend 2056 353.3F 8477
distribution  Plunge 805 800 4%
gl #1892 #1591 70
a4 ##,0° .5
v dizplay o

Long axis A is red

Short axis C is blue
Intermediate axis B is green
Bisector between SPO and wall
is magenta

Standard deviation ellipses are
set by default at 2 sigma

Graphics are exportable as:

* Windows Metafile [S. Wmf]
* Bitmap in clipboard [C. Bmp]
* Ascii data in clipboard[Copy]

Main (P’,T) calculated at one time

1.00

1.05

110

Mean (P’,T) of 64 sub-images
results

close to each other characterize
accurate results with a precision
estimation given by the

standard deviation ellipse of sub-
mages data

Obliquity between SPO foliation and dyke wall with orientation of its bisector (main results)

Sectionz strike dip T [ with ratation
|-| .I 2100 g2.0 0,0 0K I 1 2.
@ I~ 1 2 2 2 trend I 1925
Obliguity 1] 362" 1] 1] plunge I R
trend I 1925 a a al = I £10.4°
plunge I 5.2 a a ai = I 2,47

# | stike | dip | rake
1 210 82 1]

[ T e e e Y 8}

Bedding 5]

[ T e e e R

Bisector statistics

14
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Extraction of the opaque grains by grey level histogram thresholding

Color table helping setting the best
threshold values

File Example Option  Help
| Inwersion : : Histogram
Imz " I stiesPlagioclazeshdL 3+ JPG o 1 g .
Zhannel 3 3 n mean A count [-Thueshald:]
| aztietJpagquesdL 3+ equare_grey_50.itc StDev S4E  fractior 88%  giagleve O [T hresholdl- rehesh [ Log
T Index 4 _ <Palette> | [ faise colour displa

Left Button gauche = lower bound  Fight Bxiton = upper bound

Molumns,x 1636 <1 [ 1010 [ 1010 & psint ¢ Erase ¢ Draw
| Threshalding 3 fRows.'r [ 153 0 ] . .
Texture ¥ age width 02223 i BB Calour | Line width —G
_E arey level filker ¥ e i T - -
LA I e I O O = : | z00m [z ~]
L S ar selection ¢ Bi[ 153 [ 153 | image | o 24
— rasian =
Dilation cm
raygc | Intercepts | Frame
HEE T

f.nJl
w0
=]

istogram X
= J:\SPO Warwick HastieWlagioclases\1L 3-XY.JPG
mean 1201 1 43 count 11652 [-Threshold-] o ¢
StDey  B4E fractior 8.6% arayleve 43 Threshaold[-
< Palette » [~ false colour d|splay

Left Button = lower bound — Right Button = upper bound

Selection of the opaque grains
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= J:\SP0O Warwick Hastie\Plagioclases\4L 3-XY. JPG

A —
g v A

B Intercepts

Z°W Frep

Gr  Inwersion

arey level filker ¥

Filker »

Erasion
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Example Option  Help

Locale density 3x3

Fhaze aof | Image orientation
Me  Channel » '!threshold- the mazk W % (30 7 [+a0
4 - b
+ Index 4 B Rl R N P -
J
i Histogram Start count angleﬂa iz r
Thresholding + Hide Ling int. 7 m ¥
Texture L " Lines

Filtre size |1 |
" Pixels T | zcale | j

1365995631

01 em

1 w| Linewidth

Locale density Sx5

Frirt |
l——  Dilation

Tags

Frame

surface area to delete
" hales
(" objects

. M f+ objects and holes - . © N ' n
, i *, R . e e N ".‘ e g
N i < 5
! s ot K R R
" ¥ : +« - ‘ X T ('l
b DA ~ [ Y *.. %?M
IIi ifom [N J H ' a e - “i‘l f'
p 3 ‘ F L [ A d
% - i t ' L ¥
Ear e * . + FPURERAE
oL P - LA >, g e ¥ C e T
43 s AR W .
R T YL - oo e W oo™
L ‘. g ﬁ“ﬁ' . <F ok P " ;“E‘x
Smaller grains and holes lower than 16 pixels can be removed by ot v ! ? ' I ':‘ , :s‘
. . . & = ; ) . . . ’
using Filter Small Object ™. ., & e . . P ‘51; &
F

The next page focus on this small area (green square) to outline
the effect of each setting on classified images (opaque minerals
black other white)
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This example count intercepts in grey levels with a boundary
detection for each local contrast greater than 50 grey levels

E Intercepts

File Preprocessing {phase &) Example Option

Help

— Grey level intercept

Mean grey 1254 0 53,8 .threshold!
o ) 5

e e
L e i EI
Start count ;:Zfeﬂalﬂ r aC[I;cauIar
& Hide Ling int, 7 m N version [F

" Lines Filtre: size
I-IU ,l 1568996631
" Pisels | scale

Fourier IU,DD‘I cm |1 vl%

Image il

Frarme
A a=0.0045 crm b=0,0043 crm R=1.0584 . 163.79", angle ¥ 73.79°
[11164°
-
[ Jomin

17
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Elntercepts
File Preprocessing {phase ) Example Option  Help

Grey level intercepts ,— Phaze of Cso Image orientation

This example count intercepts in grey levels right after Meangey 2331 0 ?1,4!th,esho|d-: o vtheYT:skv e %o v [@0v]

th res h (0] | d | ng S Gt ;;Z?e Ao ’E‘ r E{i;caular

. . . 1. & Hide Linemt. 7 |1 - 3
" Lines Filre size [1g & |[ 1368998631

" Pisels | scale
Faurier 0,001 cm 1 w| Linewidth

Tenzor Frint Copy |

Frarme

A a=0,0136 cm b=0,0094 cr R=1.438 . 5,42°, angle»: 95.42°

(15

I:| 0,001 cm

18
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File Preprocessing {phase A) Example Option  Help

caption colour  area - Eialf;soli cgp | Image orientationY
Alphases M %z wifi vwmk—qpxlﬁ _*90:|'

Start count ;;Z?eﬂo‘ ’@ r E[l;caular

* Hide Lrewt. 7|1 ~| N version [
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This example count intercepts in binary mode (remove gray scale
selection in option see slide 3) for each class with the new grey scale

algorithm of boundary detection (8 classes can be processed at the same
time)
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This setting also detect all small
digitations of grains and aggregates
boundaries in binary mode
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B Interce pts g|

File Preprocessing {phase A) Example Option  Help
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This setting do not detect the smallest
; digitations of grains and aggregates
t boundaries which are seen as noise and
"h removed when thinner than 4 pixels21
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Greyscale intercepts analysis of the Greyscale intercepts analysis of the Intercepts analysis of the opaque
whole greyscale image opaque grains with greyscale grains with classified image and
algorithm binary algorithm

It gives the whole SPO of the rock It gives the SPO of the finest grains It gives the SPO of the main surface
(mainly plagioclase) forming larger opaque aggregates area weight of opaque aggregates
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