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utilities calibdata.txt calib_grainsize.m dgs.config sm dgs_calib.config  dgs_minimal.config

DGS_websi

File Edt View Go Bookmarks Help
vk v o 4 QD (]

Location: | website_febz012

magic_grainsize.m

Start with the folder you downloaded from the web
which should look a little something like this



Ble EN Deuy Paralel Deskiop Wndow Help
REIFLY-EXIE Y- IR
Snoncus 2 Howto Ada 2] Wnars New

f >> €4 /none/danie1,/Dropboc/DGS/DCS _webs te_feb2012

Open MATLAB and ‘cd to this directory




d
fle Edit View Search Tools Documents Help

[ Boven v Gsave | & | - undo w B AR
dgs_minimal.conig
1 folder 1
2verbose = 1;
EXAMPLE
Using a minimal configuration file
(dgs_minimal confie) which just contains
the path to the folder where your sample images
D) are saved, and the option *verbose' is turned on

(1, 0 would mean 'turn off). The verbose option
when turned on means more outputs are printed
to screen

PlainTextv TabWidth: 8v Ln1,Col 74 NS
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D % MBI | & 2| @ curenFolder[frome/danieDropbox/DCsDGs webstereozor )@
Snorcuts 2] Hawto Add 2] Whats New

>> cd /hone/danial/Dropbox/DGS/DCS_website_feb2012
>> what

M-Files in the current directory /hone/danis]/Dropbox/DGS/DCS_website_feb2012
calib_grainsize  dgs nagic_grainsize

f >> [files, GrainSize, GSeat, Settings] = dgs('dgs_nininal.config")i|

Invoke the program using the

minimal config file like this

*dgs' is the main callable program

the outputs are ‘files', ‘GrainSize’,
'GSmat’, and 'Settings'

the only input the program will take
N is the config file
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Fle £t View Go_ookmarka e
@Bk v B rovad - 4 @ B = e aso% 6 [lonview o] #4
()£ aaier | oropbo | secsimpaper ] reanayis | gravenver | sampies

seriesC2_endun_16 (2) PG seriesC2_endrun_17 (2)PG. seriesC2_endrun_18 (2) PG seriesC2_endrun_19 (1)PG seriesC2_endrun_19 (2)JPG.
20M8 23M8 21M8 20MB 22m8

This is an example of a folder
with sample images

dgs will work with o image format
Which is readable by

(type 'help ﬁleformm- in the MATLAB
command window, without the apostrophes,
to see what these file formats are

I

seriesC2_endun_20 (1)PG
23M8

seriesC2_endrun_20 (2)PG. seriesC2_endrun 21 (2) PG
23M8 21m8

8 items, Free space: 151.0 GB
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3 ‘Shonicuts #] How 1o Add ]] whar's New

Setting to 0 (the Fiiterad, Flattaned sraveeale inage i) not be returned.
To change this, input return_used_inage=1 in the config file)

No_resolution
Setting resolution %o 1 an/pixel (aultiply grain sizes by correct ma/pixel value)

No ‘use_algo’ give
Serting to1 th use the algoritha of Busconbe et al 2010
(to change this, input use_algo=2 in the config file To use the calibration approach of Rubin 2004)

No representative autocorrslarion vaue (R) given. Setting to 0.5
No algoritha for sorting given. Setving to default

fiTtering out Tiohting rregularicies ..

This is the output screen of running the dgs

ated wean gra
Calculated sorting = . h At .
eering. vt Hipseing - 1rr-whr1nu program with the config file ‘dgs_minimal.config

Ttering out lighting 1 reularities ..
Calculated nean grain-size -

Calculated sorting = 69 N
fiTvering out Tighting {rrequtarities .

CalcuTated sorting = 518
i eering ove Tomcing frregutarivies ...
Calculated nean grain-siz
Calculated sorting = 116




MATLAB  7.11.0/(R2010b)

Ble Edt Demug

Deskiop Window Help

eara
DNGE[4£MA9 B 3| 0 cumen roder [rome/aansi/vmpboxoGs DG mtsesmmzor @
* Shortcus ) How10 240l harstew
Calculated nean grim Csize = 242
CH1cutated sarting - 116

i
size Bytes Class  Avcributes
e 54 dousle
Grainsize  be %t cant
Sertings  bd 74 crruee
Ba 5 el
I dgs is designed to cycle through folders of images
50 the 'file’ and ‘GrainSize’ outputs are always cellular
Files - arrays, one array per folder
(B8 char] ’ . !
“files' contains the list of image names which were processed
>> files(1}

GSmat s not a cellular array: it is a numeric array of mean grain sizes
comspanding to the images In s’ f mar than one directory of images
was processed, each row of GSmat will correspond to each of the
dirackories m order

‘Grainsize is a cellular array containing the grain size results...

drun_21 (2).3PC
>> GSnat(l B

T Eun eonvente referance from a man-cell array cbfect.

> Gonar

Gat -

19,9169 1824657 1328522 165.7560 1795830 146.3407 122.3855 242.2357
i |

Y N (-




MATLAB  7.11.0/(R20105)

Ee gon Deuy Destop Window  Help
‘nalsman Ham@m\cummanDa
" Shortcuts 2 Howto Add_2] Wnar's New
- 1
> files
Fites
[8x26 char]
5> Files(l)
drnts (23366 The contents of Grainsize will vary
Srunis (293¢ depending on the Settings in the config file
drun 19 (1).9PC but an example is shown here.
T e MeanGrainSize is in nnl!: as per the input
irun20 (1).3PC
drn 20 (2,006 resolution (e.g. mm/pixel) or in pixels,
drun 21 (2,396 default and if resolution=1
> Gsnat(1) [N
777 Call contents rafarence fros a non-cell array objact.
5> GSnar
Gonar =

119.9169 182.4657 132.8922 165.7560 179.5830 146.3407 122.3855 242.2357

>> Grainsize(1)

119.9169
{1 struet)
+ [ struct)




Ble Edt Debup paralel Deskiop Mindow Help

BEIRLY-RAIE Y-

Shortcuts 2] How o Add 21 What's New.
(3625 char]

| @ | current Foldeg [/home/aniel/Dropbox/DGS/0GS. website.feb2012 Fh®

> Files(l)

seriesC2_endrun_16 (2).3PC
seriesCZ_endrun_17 (2).3PC
seriesciondruncis (2300
seriesC2_endrun_19 (1).3PC
e esca-enaruncts (3y.00¢
‘seriesC2_endrur i
seriesCZ_endrun 20 (2).3
Fandron31 (3.

>> GSnat(1)
2 Call contents raference from a non-cell array object.

5> Gsnar o access data in GrainSize, see examples here
Gnat -
1199065 182.4657 1328522 165.7560 179.5830 146.3407 12,3855 242.2357
>> GrainSize{1}
WeGrainsize: 1199169
s

[l struer]
[x1 struct]

dist
b
>> GrainSize(1}.MeanGrainSize

119.9169

Bl




MATLAB 7110 (R20106)

e Gt Deby bwaid Doy o
I Y LN e — 5]

" Shoncuts 8 How 0 Add 8 Whar's New

17 (2).3PC

irun_21. (2).3PC

> Gsnar(1)
777 Ca11 contents refersnce from a non-cell array object.

>> Gsnat
GSnat =
119.9169 182.4657 132.8922 165.7560 179.5830 146.3407 122.3855 242.2357

> GrainSiza(1}

ans -
MeanCrainSize: 119.9169 R
sre: (1 struce) GrainSize.srt contaifls the sorting valua (same units
et {15 aepc] as MeanGrainSize) and also is the radially averaged
>> GrainSiza(1) Meangrainsize correlogram for that sample to Some deternined lag
119,319

>> Grainsizs(i}.sre

: 358979
a: (13133 double]




Figure 1
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Shortcuts 2] How 10 Add_ ) Wnat's New

>> Gsnar(1)
777 el contents refersnce fron a non-ce

> Gsnat
GSnat =
1199169 1824657 132.8922 165.7560

> GrainSize(1}

19,9169
[ struet)
: [ struct]

>> GrainSize(1}.MeanGrainSize

11,9169
>> Grainsize(i}.srt

sres 358978

a (133 doutle]

5> GrainSize(1).sre.sre
to plot the sample's 1D (radially-averaged)

. correlogram, do this

3s.8979

> plot(CrainSize(1}.srt.a)

= -



MATUAB 7:11.0/(R:
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EOt Depuy Paralel Deskiop Window Help

BRI Y DI et — ]

Shontcuts 8] Howto Add (&) What's New.

>> GrainSize{1}.MeanCrainSize I
ans -
119.9169
5> GrainSizai}.orc
sres 358978
a: (033 doutle] Grainsize.dist contains many things, including
"X which s a vector of grain sizes for the estimated histograms

>> CrainSize{t}.srt.srt
‘normdist' (normal/Gaussian distribution),

s - “lognormist (log-normal distribution), and *hyperdist
35.8079 (log-hyperbolic distribution).

3 Beiesinaree e Those variables ended _pd ai

777 Attespt to reference field of non-structure array. the 5th, 10th, 16th, 25th, 50"1 75th, 84th, 90th and 95th

. A~ percentiles associated with the 3 distributions
ans =

2 D st
+ [1x480 doubl

(3_double]

(1480 double]

erebveny
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Shorcuts 2] How o Add ) Wnar's New

(1) MeanGrai

: 358979
X133 doubls]

> Grainsize(1}.srt.srt

35,59

> plot(Grainsize{1}.srt.a)
Grainsiza.dist

> Grainsi

e(1).dist

+ (1x480 double]
noradist: [1x480 doub
nora_pd: (9 _doubl

B
08
80 double]

Here's an example plot of the normal distribution from a sample

>> bar(Crains
5> adis tight

oo |

4 stan

(1), dist.noradist




Eot Oy Earalel Desiop Wndow
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Shoncuts 2] How 0 A0 2l What's New

199169

>> GrainSize(l}.srt

[1x133 double]
> GrainSize{}.srt.srt

35.8979
>> plot(Grainsize(1).srt

Tenpt o referens

>> GrainSize(1}.dist

: (1x480
noradist: [1x480
nora_pd: (341 d

Sig: 1.3608
Tognoradist: [1x480
ognorn_pd: (91

hyperdist: [480xL
hyperdist_pd: [Sx1 o

5> bar(GrainSize(1). dist.
> axis tight
2 hold
5> bar(Grainsize(1).dist.x
> ais tight

oo

Field of

doube)
double]
ube]
doube]
ube]
double]
uble]

LGrains:

Figure

Hep | Ele Ean View

Insent Tods Deskiop Mindow Heip 0

"9RL- Q|08 eD L] @

0 40 450

26(1).dist.norndist)

(1), dist.hyperdist, ¢

)

Here's a normal and a log-hyperbolic distribution from a
sample overlain
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>> GrainSize(1}.srt.srt
35,8979

>> plot(Grainsizs(1).sre.a)
Grainsizs.dist

Ttaapt 1o referance fisld of n
>> GrainSize(1}.dist
double]
double]
uble)
5
double]

double]
ouble]

x,GrainSize(1}.dist.noradist)

x,Grainsi

}.dist.hyperdist,

1).dist.lognoradist,

Here's all three estimated distributions plotted
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Shoncuts 2] Howto Add ] Whar's New.

srt: 35,8979
a: [1x133 double]
>> GrainSize{l}.srt.srt

35,8979

>> plot(GrainSize(1}.srt.a)

>> GrainSize.dist
777 Attsape to refersncs Fisld of non-stry

> GrainSize(1}.dist
ans =

: [1x480 double]

i e
e ::‘r(c:m rSizet) s GraiSizet) s partes, ) Here's a plot of percentiles from the
3Ty e normal distribution estimated from a sample

1. dist. Tognoradist, ')

o> Elase
2 PIOL.05 1 .16 .25 .5 .75 84 3 .95 CrainSize(1).nofe pd)
727 Refarance to non-existent Field ‘nore_pd’.

>> PIOT([.05 .1 .16 .25 .5 .75 .84 .9 .95],GrainSize{1}.dist.nora_pd)




dgs.config (~/Dropbox

Fle EU View Search Tools Documents Help
[ Bopen v @ysave | @& | - undo Y
) dgs.config %

1
2% REQUIRED TNPUTS

3

4% there are two options for pointing the progran to the folder(s) on your conputer which contains the inages to be processed
5% option 1 is to hard-wire the full path to the folder. For just 1 directory, create a string e.q.:

6 folder = */hone/daniel/PRAR_MAY/Cropped ;

7

f worn St St oo ity soeap ath Mot
1) = /!

L1 older(3) = *fhose/daniel/PAAK_NAY/Pres_0oS/08052811/7/ cropped'

Bl cticn 2 15 10 Luiwe ha fuldir aptisn.eut, av pty, ov Sut 10 2010, o
u folder =

loares = 1;
7
18 1 = spectral 2 = spatial
19 use algo = 1; EXAMPLE 2:
a full config file with specified options

21% 1 use algo =

, then you need a calibration file and the grain sizes it represents
:_nov2011/calibdata. txt';

23 %calibrationsizes=linspace(10,170,7);

25 % FOR "MAGIC"
6% = 0.5; )
28 sorting alge

29% 1= nin of Gauss, expo, and cosine-expo

PlainText v TabWidth: 8~ Ln 40, Col 1
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MATLAB
Bl Edt Debup Paralel

(R2010b)
Deskiop  Window  Help.
B R LI e e e — ]
e e
- teites

, GrainSize, Gorat, Sectings) - das('dgs.confia );
Digital Grain

by Daniel Buscosbe, October 201

4 progran 1o sstinate grain size fron inages of sedinent

‘verbose’ setting

Call the file as before and the output will look
semng 0 0 (output T nor be printed to screen but a progress bar will. like this while the program is running
To change this, input verbose-1 in the config File:

start - end
5 >




MATLAB 7110 (R20106)

e Gt Deby bwaid Doy o
I R Y O e T — ]
I D

> #iles, Grainsize, Gonat, Secrings] = cgaC"dge.confi);

et

o bentes unconge, October 2011

3o et ey GeaTe i o Y AR

No verboss’ setting giv
Sercing o O (output w11 ot be printed to screen but a progress bar will.
To change this, input verbose=1 in the canfig file)

Check the input settings (which the program
read from the config file)

start - and
> Finishadt

>> servings and the contents of GrainSize which are the same

Settings - as the example before except this time the image

which was used by the program is returned .
1 /nome/dant s PRAA LAY cropped by the prog

72,1260
gEar1168 doue)
[ struer]
G struedd




Elo £ Ochup Paralel Deskiop Wndow Hep| Fle £t View hsen Toos Deskop Mindow oo
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Snoncuts 21 Howto a2 Wnars e |
bigieal Crain Siz
b D Bacone, tester 20

“verbose’ setting giv
Sexting 0 0 (outpuc T ot be primced ¢
change this, input verbosesl in the cor

5> Settings

Sertings =
Folder: '/none/daniel/PRAR
use_algo: 1
sort: 1
Filter: 0
1
1
0
1
0.5000

>> GrainSize(1}
e and here is an example how to view this image. This output

option is provided if you want to check what the filter and/or flatten
b L options doto the input sample images
[1x1 struct]
: ta struce]

>> inagesc(GrainSize(1}.usedlnage), axis inage off
> colarap gray
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File Edit View Search Tools Documents Help

[ Bomen v @sve | & | . uno “wl B AN
T~ dgs_calibconfig %

1

2
3 folder = */hone/daniel/PRAA MAY/cropped: ;
4

S% 1= spectral 2 = spatial :
suseolgo = 2

53 it - you need a calibration file and the grain sizes it represents
S atibrationtiien colibanta. b

16 calibrationsizes=Linspace(10,170,7);

1

12
13 % TMAGE FILTERING
14 filter = 0; ¥ 1= yes, 0

no

16 if filter=1, then you need to specify options
17 %filtoptions.bo
18 %filtoptions.Cutoff = .2;
19 sfiltoptions order = 2;

21 flatten = 1; 4 1 = yes, 0= no
2 )

23 % ouTPuTS
24 return_used_inage = 0; % 1 = yes, © = no
26 verbose = 1;

27

b3
29

EXAMPLE 3:
using the algorithm in original mode which requires
a calibration to be carried out

in which case:
use_algo=2

Jlib.config'.

Loading file ‘/home/daniel/Dropbox/DGS/DGS, website feb2012/dgs ¢

PlainTextv TabWidth: 8v Ln 26, Col 1 INS
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DeskopMndow o
BEIFLY-EXIE Y- 1K)
* Shortcuts 2 How 10 Add 2] Wnar's New

Currnt Folge e/ [Dropbox/GS/0G5.webste 1262012 Ce

>> [files, GrainSize, GSwar, Settings] = dgs('dgs_calib.config')
Digital Grain Size

by DanieT Busconbe, Getober 2011

A progran 1o estinate grain size fron inages of sedinent
No_resolution givs

Sevting resclution o 1 aa/pixel (aTtiply grain sizes by correct an/pixel value)
Files =

1IMG_1099.9PG_crop. Tif"

Cratis{ze! Here's an example output from use of the
11 struet] program in ‘calibration’ mode. This example has
processed just a single image in 1 directory, but
Cnat = N like in previous examples as many images in as
many directories as you wish is possible
72,664
Sertings -
o pRsa Y crcppes
ealibdata, oxr'
[10 36.6667 63.3333 90 116.6667 143.3333 170)
o
1
o
1
i




ﬁlemlmmmmﬂdp

[ Bopen v Bisave | & G undo « B AN

‘dgs_manyfoldersconfig X

1
2% REQUIRED INPUTS

4% there are two options for pointing the progran to the folder(s) on your computer which contains the inages to be processed
[R5, i |t e b wire the S puty s e tulder. Bow fomt X diruciacy. croets o strdny 5.4
8 older = */hone/dantel/PRAR_WAY/cropp

2% it more than 1 folder, create a cellular array with folders, .
5 folder{1} =
18 folderz) B oo o i oSt et

B
g:‘ option 3 15 to Leav the folder option out, ar ey, or set to zeo, .3 N——
processing many folders u
folder option like this

1 aces = 1:

spatial

spectral
go = 1;

1
20 % if use algo =

, then you need a calibration file and the grain sizes it represents
hone/daniel e

22 Acalibrationsizes=linspace(10,170,7);
23

273 sorting algo
2% 1 of Gauss, expo, and cosine-expo

30
35 %% IWAGE FILTERING

ing the cellular

PlainText v Tab Width:

1n10,Col 70
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Shontcuts # Howto Ada. (] Whar's New.
Files =
5325 char]
[11x20 char]
Grainsize -
Cotuans 1 through &

(11 struet] [ struct)  [xd struct]  (Ixd struce]  [Ixd struct]  [1xl struct] (1 struet) (1l struet) (4]
[ struct] [ struct]  [xd struct] (bt struce] (b struct] [0 struct] [ struct] [ struct]  [Ixd struce]

Coluans 10 through 11
5] 5]
[ struet] [ struer

Gsnat -

119.9169 182.4657 132.8322 165.7560 179.5830 146.3407 122.3855 242.2357 0 o o
36232 56.34%5 5B.7504 65.330 89.3965 55.0279 104.2541 923778 524083 63.0985 77.3067

Settings =
foldar: (" i i ples’ 1 /samples}
use_algo: 1
Sore: 1
Here's the output from the example with many folders which contains resuls
ik u"u::; ° in different cells for 'files' and 'GrainSize' and different rows for GSmat. Note that in
Verbose: O GSmat there is a different row per folder of images. Zeros are present whm folders

contain unedyal numbers of images




MATLAB 7.11.0 (R2010b)

Bl Edt Debup Paralel Deskiop Window Help

D[ %MD 9 | Y 2| 0 curem Focer rome dane/Dropbox DG /OGS webste fe62012 e
* Snoncuts el owto Ada 2 wnars e

ans =

soss. it crop.tit
crop.Tif

5082803 nf crop. Tif
SI11702. tif crop. tif
stisand. m crop.Tif
erop- it

crop.Tif
ST erep i
sideant i erop.tit
4 crop. Tif
bt

>> Gsnat
GSnat =

119.9169 182.4657 132.8922 165.7560 179.5830 145.3407 122.3855 242.2357 0 o o
686232 63486 3.7504 65.3360 89,3966 S5.0279 104.2541 92,3778 52.4083 63.0985 77.3067

> GrainSize(1)

dist: [ixl struct]
>> Grainsize(2)
ans =
MeanGrainSize: 68,6232
srt: (1 struct)
[ struct)

’Az__d =




T TS T

eI Y DI et — ]
T

sosamz. it crop.

S147003. v F_crop
5> Gsnat
Gsnat =
1195169 182.9657 1328922 165.7560 179.5830 146.3407 122.3855 242.2357
sz 6. 5.7504

€5.3%0 §3.3%6 S5.0273 104.2541 92.3778

o o o
52.4083 63.0985  77.3067
>> GrainSize(1}

3
WemtralislEasoiaienl THE PROGRAM DOES NO SAVE THE OUTPUTS AUTOMATICALLY
dist: [ struct
: g In order to save the data in matlab (.mat) format, use this as an example
> GrainSize(2}
MeanGrainSize: 68.6232
srt: [1x1 struct]
aist: [1d struct]
> save('ay_results', " files','CSnat

‘Grainsize', 'Setvings')
4 san)




File Edit View Go Bookmarks Help

652012 = File Browser
sk v o - 4 @ B = e w0 a [onview o] #4
: website_feb2012

4]
B #° .2 . L P

dgs_calb conig
-9
magic_grainsizem  my_resuts.mat

dgs_minimal.config

m
B The saved results file is saved in your directory

11 items, Free space: 150.9 GB







The script used for calculating resolution of
an image resides in a subdirectory called 'utilitie:

9
Navigate to it using the button next to the
address bar (as before) or, assuming you are still
in the main 'MATLAB' folder, simply type 'cd
utilities' as this example shows. This will make
your ‘current directory' the 'utilities' directory




Then type 'measure_mm?2pix' (without quote
marks) in the command window to start the
program running




“The program will prompt you to select the folder
on your computer which contains the 'scale

image' - the image which contains §0mething of

known length (such as a ruler or coin or pen)
which you can use to work out the length of 1
pixel represented in the image




Just fo as far as the folder which contains the
image(s), and not the image(s) themselves
. T o




—
The program will then prompt you to give it a
name of the file it will write to contain the result.|
The program will automatically create this file
By default, it's called 'mm_pix.txt' which you
could leave as it is, or modify if you wish




Then the cursor will turn into a 'in zoom'
cross-hairs when hovered over the image. The
program expects you to zoomvin to the part of
the image which contains your object for scale.
You can only do this once so you need to get it
right first time




For example, here I've zoomed into the ruler.

In this case | can measure a known distance in
the image quite easily by choosing any number
of millimetre increments. If, however, you have
a coin or similar object, you need to zoom in to
its full extend so you can measure across its
entire measurable length




A dialogue box will ask you to input the distance
in millimetres, that you will measure. This is your}
known length of object. Here, for example, | inpu
10 (mm) and so | must then measure exactly 10
increments of the ruler




P C—

Je -
Lo m el
Then click on two points the distance apart you
have previously specified (in my case 10mm).
When the second click is completed, a red line is
drawn between the points. The program asks if
you're satisfied with this selection. If 'No' you ca
redo it. If 'Yes', the program will move on to the
next image (or end if just 1 image)




When the program ends, the resolution (mm/pixe|
is written to the screen, and to the file the name
of which you specified at the start of the program|




For example here the 'mm_pix.txt' file has
appeared in the folder | specified next to the
scale image




And here's the inside of the file. If several scale images
were used, there would be 1 number per line corresponding to

each image
This value is nultiplied to grain sizes in pixels calculated
by 'batch_magic' or 'magic_grainsize' in order to give grain
sizes with units millimetres




Feedback, Questions and Comments? Email Dan Buscombe:

daniel.buscombe@plymouth.ac.uk
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