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2020-11-27 (Evince 2.7.12)

Evince tutorial
Tablet classification

Objective

The goal of this tutorial is to learn how to use Evince for developing a classification model.
The example in this tutorial is classification of different tablets. The following steps are
explained in the tutorial:

Importing an image into Evince

Removing the background from the image

Assigning classes

Developing a classification model (PLS-DA)

Testing the classification model by predicting the classes
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Download tutorial data from this link: Tablets.zip
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Instructions

Import of image

1. Start by downloading Tablets dataset
2. Start Evince and choose to create new project

€ Project Wizard - Step 1 of 1 (Mew)

X
Select Project Type:
- Description
@ Routine Analysis Creates a new, empty, project.
@ Recent
@ Open
- Example

< Back Mext = Einish | | Cancel
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3. Browse to select Tablets.sac for import. Click on Next.

& DataImport Wizard X
Import file(s) Merge different fies Import from database

Lookin: | Tutorial v| 2 pE-

B Teblets.sac Preview

“;j

Recent Items

[Fy ot avalle

Desktop

B

Documents

Description
> ] Tablets

This PC

3

Network

File name: Tablets.sac

Files of type: | Al Supported Files

@ < Back Next > Finish Cancel

4. We only want to analyse the part of the image containing the samples. Select the
area of the image by holding down left mouse button and drag over the image so that
the tablets are inside the selected square.

5. Click on Include only. Only the selected pixels will be included. Then click on Next.

9 Data Import Wizard - Step 1 of 3 ( Tablets.sac) s

Data summary
Rows:

299

Columns:

320
Channels:

239

Transpose Data

Pixels Data Tools
Inclusion

O Exclude
Color legend
W Missing Value
Selection

Area |c=3 HorjVert

Zoom
Zoom |€f Pan
@ Zoom Al

Channels
Incusion

i Indude
O Excude 1500

1000.4 1158.9 1317.2 1475.2 16328 1790.3 1947.4 21043 22609 2417.2
Channel

Values  Image

@ < Back

Einish Cancel
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& Data Import Wizard - Step 1of 3 ( Tablets.sac )

Data summary
Rows:

162 (137 excluded)
Calumns:

245 (71 excluded)
Channels:

239

Transpose Data
Pixels Data Tools
Indusion

0 Include
O Exclude
Color legend

[ Missing Value
Selection

Acea [=3] HorfVert
Zoom

1@ zoom || Pan

Q) zooman

Chamels 2250
Incusion
O Indude

Exclude
B 1500

10004 11588 13172 14752 16328 17903 19474 21043 22608 24172
Channel
Values Image

@ < Back Finish Cancel

6. Click Next (We will apply the default settings)

e Data Impert Wizard - Step 2 of 3 ( Tablets.sac)
Unit conversion settings

Enable spectral unit conversion

Convert unit to: Acquisition type Other settings
(O Reflectance (@ Line [[] €ap reflectance values higher than one unit
(@) Pseudo-Absorbance Layer [[1Replace spikes with median

Reference images

Number of images |5

- O%reflectance | |Tablets sac Browse
@ 100% reflectance | |Tablets.sac Browse

@ < Back

Einish Cancel
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7. A template can automatically be applied to the image after import. In this example we
choose to use None. Model with plots should be unchecked since we will manually
make these plots in this tutorial. Click on Finish to complete the import.

9 Data Import Wizard - Step 3 of 2 ( Tablets.sac ) x
Project setiings

Name: [Tablets

(Choose template Additional template options
Mone - [] Replace missing values with median of neighbouring values

DataSet table

[mage SNV transform
standard Image Nene 7] modal with plots

Keep data on disk

The ecp data on disk” feature preserves memory by letting the imported file reside on disk rather than in memary (RAM].
Any changes made to the data will also be written to the file and vice versa. The ‘leep data on disk’ feature & especialy
useful for very large datasets or when the amount of RAM avaiable to Evince is imted. Enabing keep dota on disk’ will
negatively affact the calculation spaad

[] Keep identifiers and audiary data on disk

Keep numerical data on disk

@ < Back Mext > Finsh Cancel

Background removal

8. We will now start by creating a PCA model. On the left side of the screen you can
see an overview of the data sets and models created. Right-click on DataSet
(Tablets) and select New Model / PCA Model.

9 Prediktera Evince - Tablets * [Professional]
Eile JTools Graph Table Plot Model Help

G & B o B O-

|T|' Te|- C)‘

Show: | All ~ ‘:. DataSet (Tablets) (Observations)
- Case (Tablets) ObsID 1 Inc/Exc |Trair| |Test |
--n Original Data (Tablets) i 1 [~ 17 ]
- O P — N I -~
E-[F sAC @ New Model > Wizard
HH New Table A R
Apply Template b PCY Model
PLS Model
; Clone Datadet PLS-DA Model
@ Apply Changes SIMCA Model
B Delete | i
II| Rename

Predict DataSet from Model

TTT R &
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9. Use default settings and click on Finish to create the PCA model
9 Model Wizard - Step 2 of 2 (PCA Model ) X
Model settings
Model Name: |PCA Mode!
DataSet:  DataSet (Tablets)

Components: | [AUTO] ~

Category: | pefault -

Cross-validation

Type: () Partiall (@) None

Exdusion by: |Evenly spread

Rounds: =
Categary:

Calaulate Confidence Intervals

Templates
Template: Standard Image ~
@ < Back Next > Finish Cancel

10. In the PCA Model - Scatter2D plot hold left mouse button down and drag to select the
pixels in the cluster on the left side. You can see how the corresponding pixels are
highlighted in the PCA Model - Contour 2D plot which in this case are the pixels of
the tablets.

PCA Model - Contour 2D (T) - DataSet (Tablets) | — | = | 22

PCA Model - Contour 2D (T)
DataSet (Tablets)

50 100 150 200 240

PCA Model - Scatter 2D (T) - DataSet (Tablets) = e
PCA Model - Scatter 2D (T)
DataSet (Tablets)

1[2] (2.63%)

75 & 25D 25 5 7510 125
t[1] (96 5%)
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PCA: Principal Component Analysis is very useful to visualize the variation in large dataset
with many variables (in this case 239 spectral channels). The 1% component (t1) which is the
horizontal axis in the PCA Model — Scatter 2D plot is explaining 96.9% of the variation in the
data set in this example.

11. Right-click in the Scatter 2D plot to open the menu and then click Invert Selection to
select the background pixels.

By: | [FIXE
PCA Model - Scatter 2D (T)
DataSet (Tablets) Shape

Label
e

PCA Model - Scatter 2D (T) - DataSet (Tablets) [ = [ =@ [s3m I | Shape

Plot Field Properties

Include
Include Only
Exclude

t[2] (2.63%)

Train

Test

Apply Changes F5
T4 -G ] 1] 24

tM1(36.59%) | {» Modifications ?

Spectral (¥ Training]) - DataSet (Tablets)

Add selected to... ¥
Spectral (X Trainil
Add L d
DataSet (Tablets =9=n
1 Advanced 3
Analysis b
0.75
Select All Ctrl+ A
o~ ) Invert Selection Ctrl+I
05 £ :*—*-”I f )
—_ Clear Selection
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12. Right click and press Exclude to remove the background pixels

PCA Model - Contour 20 (T) - DataSet (Tablets) | = | = | 82 || .- C

PCA Model - Contour 2D (T)
DataSet (Tablets)

G+ ™
-Data rang
Lz lﬁ
¥: lﬁ
Color
By: | [DEN
Color:
Size
By: | [FIXE
A0 100 150 200 2450 Min:

PCA Model - Scatter 2D (T) - DataSet (Tablets) = E':ﬁ Shape

By: | [FIXE
PCA Model - Scatter 2D (T)
DataSet (Tablets) Shiape
Label
2 T | Bvs I MOP
Plot Field Properties
_ 1
% Include
E' a Include Crily
= Exclude
-1 .
Train
Test
-
Apply Changes F5
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13. Right click and press Apply Changes to update the model which is now without the
background pixels.

PCA Model - Contour 2D (T) - DataSet (Tablets) | — | = | 22 || - Oy -

PCA Model - Contour 2D (T)
DataSet (Tablets)

G w1t
Data range
X: |t[1]
¥: |t[2]
Color
By: |[DEN51TY]
Color: [
Size
By: |[FI:!{ED]

a0 100 150 00 250 Min: |1 Max: |30

PCA Model - Scatter 2D (T) - DataSet (Tablets) | — | = [pam | | = '2°°
By: | [FIXED]
PCA Modlel - Scatter 2D (T) |

DataSet (Tablets) shape: | @~
Label
- | By: | INONE]

Plot Field Properties

L Include
4+ Include Only
T  Exclude

t[2] (2.563%)

Tr  Train
Te Test

75 5 a5 D 255 75 1t () Apply Changes F3
t[1] (96.9%)
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14. Right-click on DataSet and select Clone Dataset to create a new dataset with only
tablet pixels. This means we are now making a copy of the data without the
background pixels (this is not necessary to do but can be useful if we want to keep
the original data set).

9 Prediktera Evince - Tablets * [Professional]
File Tools Graph Table Plot Model Help

G e B O B O-
Show: | All v 5 | Dataset (Tablets) (Ol
=) P Case (Tablets) ‘ [ obsp1
--n Criginal Data {Tablets) J
Ba @  NewModel >
=@ HH NewTable >

& fFl sac
Apply Template »
® Clone DataSet
I':} Apply Changes
B Delete
lIl Rename

Predict DataSet from Model

16 16
17 17

15. Enter a new name for the new cloned dataset (in this example SampleDataset)
Input *

Enter the name for the new dataset
sampleDataset|

Cancel

16. Right-click on the graph button and press Close all windows in the plot panel.

H.® o R M-8 - @-

PO Close all windows
M Close all windows except selected ——
P - ) = E

PCA Model - Overview
DataSet (Tablets)

" - .
~-
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17. Right-click on the new data set and select New Model/PCA Model to Create a PCA
model for the new cloned dataset. Use default settings and click on Finish.

&

Prediktera Evince - Tablets * [Profeszional]

File Tools Graph Table Plot Model Help

Gl mrlo

B O-

|T|' Te|-

Predict DataSet from Model
[ 1 [=

Shaow: | Al ~ £ ||sampleDataset (Observations)
=5 Case (Tablets) ObsID 1 IncfExc |Train |Te
Sl Criginal Data (Tablets) q i |_'—|
=[] DataSet (Tablets) 2 |2 | |
3 |3 | |
B @ PCA Model 5 |4 | |
c = | |
-@ xen @ New Model ¥ Wizard
[ sac |
EH new Table ' pCAModel
Apply Template b PCY Model
PLS Model
9! | Clone Dataset PLS-DA Model
_r':J_ SreCRangss SIMCA Model
W Delete
III Rename

18. Click on the variables tab (at the bottom of Evince screen) for the new
SampleDataset dataset to see a table of all the variables (in this case spectral

bands).

&D Prediktera Evince - Tablets *

File Tools Graph Table Plot

[Professional]
Model Help

Gl Mo B o [x v |@ o]~ ~ |6 o & @ a
Show: Al B & |[sampleDataset (Variables) v|F_ax
B~ Case (Tablets) VarlD 1 IncExc [4y  [Datatype  [Center |
(£ Original Date (Tatlets) 1 |1000.4 Data o
[ DataSet (Tablets) 2 |1006.8 X |Data
@ xanav 3 |1013.1 X |Data
- FCA Model 4 |1019.4 X ||Data
=2 5 10258 X |Data
6 10321 X |Data
7 10385 X | Data
5 0448 % |Data
9 10512 X | Data
10 1057.5 X |Data
11 |1063.8 X | Data
12 [1070.2 X | Data
13 [1076.5 X |Data
14 |1082.9 X | Data
15 |1089.2 % |Data
16 10955 X | Data
17 1101.8 X |Data
15 |1108.2 X | Data
19 |11146 X | Data
2 [1120.9 X |Data
21 |1127.2 X | Data
22 |1133.6 % |Data
23 |1139.9 X |Data
24 |11%6.3 X |Data
25 11526 X | Data
2% |1158.9 X |Data
27 |1165.3 X |Data
28 11716 X |Data
2 |1177.9 % |Data
30 [1184.3 X |Data
31 |1190.6 X |Data
32 [1196.9 X | Data
33 12033 X |Data
A Quick Informatien e X |Data
35 1215.9 X |Data
FEH samplebataset =2 X_{Data
3712286 X |Data
Table - SampleDataset 12349 « |Data
ST o | [2 2882 o
T | [Calmas < fpae
- 220 4L [1253.9 X | Data
Columns: 4 42 |1260.2 X |Data
Selectedrows: 0 43 |1266.6 X | Data
Selected columns:0 44 1272.9 X |Data
Sert by Index 45 |1273.2 X |Data
Orcter by Ascending = |1m56 « [Data
4712919 % |Data
a8 [1208.2 X | Data
49 1304.5 X |Data
50 |1310.9 X | Data
51 [1317.2 X | Data
52 [1323.5 X |Data
53 |1329.8 X | Data
” 54 [1336.2 X |Data ¥
Layout (show/hide) . S le S
O B8 B o2 5 Observations
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19. Right-click in the table and select New Modification/Transformation/SNV Correction
to add SNV transformation of the spectral data.

Spectral transformations can be useful to filter or remove unwanted variations/scatter

in the spectra. We recommend that you use SNV (Standard Normal Variate)
in most cases, but as you can see in the menu there are other types that can
be used. In this tutorial we started with no spectral filter as it in this case
made it easier to see the difference between sample and background.

1038.5
1044.8
1051.2
1057.5
1063.8
1070.2
1076.5
1082.9
1089.2
1095.5
1101.9
1108.2
1114.6
1120.9
1127.2
1133.6
1135.9
1146.3
1152.6
1158.9
1165.3
1171.6
1177.9
1184.3
1190.6
1196.9
1203.3
1208.6
1215.9
1222.3
1228.6
1234.9
1241.3
1247.6
1253.9
1260.2
12668.0
1272.9
1279.2
1285.6

AT A

0 ®

ii X | Data
||| * |Data
| | % |Data

Include
Include Only
Exclude

Apply Changes

VarlD 1 ¥
Mew Modification ¥ Wizard

MNew Model : Category

Mew DataSet 3 Transformation ¥

) Transformation (Spectral) Base-line correction

Analysis
Identifier Derivative

Select All Ctrl+A MSC Transform

Invert Selection Ctrl+l SMY Correction

Clear Selection Savitzky-Golay
Selections Ctrl+F
Apply Template -]
Save As..

Copy with Identifiers

Copy
Paste

Properties

R
||| ® |Data

| |
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20. Right-click on the variables table and press Apply Changes or use the shortcut
button. We can now see in the scatter plot that we have 5 separate clusters. The
colour in the Contour2D plot shows us the variation in the 1st PCA component.

G Prediktera Evince - Tablets * [Profeszional]
File Tecls Graph Table Plot Model Help

G @ B o B O-lL 1[x v m|[o|s ~ |G « & =@
Show: | Al “ 5 | sampleDataset (Variables) W
B Case (Tablets) VarlD 1 [incfexe [xpy  |patstype  [Stand...]center |
(-2 Original Dsta (Tablets) 1 [1000.4 ¥ ¥ | Data ~ ~
=[] DataSet (Tablets) 2 |1008.8 A | Data
. @ Xandy 3 |1W013.1 % | Data
4 1019.4 X | Data
EH{] sampleDataset] 5 |1025.8 % |Data
{ - 5 (10321 ¥ | Data
R ] For Model (1)) 7 10385 X |Data
B [ sac 5 |1044.8 X% | Data
[} 1051.2 X | Data
10 |1057.5 X | Data
11 N&T R ¥ lNata
PCA Model (1) - Overview - SampleDataset EE@ PCA Model (1) - Contour 2D (T) - SampleDataset EE@

PCA Model (1) - Overview

SampleDataset

07s

0a

R2X_cum

PCA Model (1) - Contour 2D (T)
SampleDataset

150

i 50 T 100 125 150 175 00 125

PCA Model (1) - Scatter 2D (T) - SampleDataset | = | = @1
PCA Model (1) - Scatter 2D (T)

www.prediktera.com

[ [ [ SampleDataset
o o o +
] ] ]
= M L 3
g 2
PCA Model (1) - Leading - SampleDataset o | B ER 8 1
B
PCA Model (1) - Loading T
SampleDataset 1
2
-rA Eil -2A 1] 2.5 il
0.15 ‘ p“{ ‘ IEI t
. - [1] (E0.4%)
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21. Click on the Contour2D plot and then change the Data range to t[2] in the drop down
menu to the right. The plot is now coloured by the second PCA component.

PCA Model (1) - Contour 2D (T) - SampleDataset | = | & [3m || ] Oy T P
PCA Model (1) - Contour 2D (T)
SampleDataset
L
s G w1t
~Data range
5 By: [t[2] |2
78 ~Color E[Hl]ATR]I] -
i _’
100
-
-Cnmme! .th[‘!] |
125
By: |[NDNE] ik
150 - Statistics
35 80 PS5 100 125 150 175 200 225 By: |[NDNE] v |?
PCA Model (1) - Scatter 2D (T) - SampleDataset | — | = | g3 | |[ %8s labels
By: |[IND v
PCA Model (1) - Scatter 2D (T) y: | [INDEX] ’
SampleDataset ~¥-axis labels
4 By: | [INDEX] “|r
3
= !
™
B
B
0
-
2
75 5 25 o 25 5
t[1] (60.4%)
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22. Left click on the plus sign for the 2nd PCA model to expand it. Then click on the T
(score matrix for the PCA) and then drag and drop it to the graph panel to the right.
Select RGB Image. Press Next and Finish. A pseudo RGB image is created with
coloring based on the first three PCA components (i1, t2, t3). We can see that we
have 5 different types of tablets.

1 Case (Tabless) VarlD 1 |incfexe [% __ |patatype |Stand...|center | PCA Model (1) - Overview - SampleDataset
(-2 Oniginal Data (Tablets) 1 |1000.4 Data T 1T [l
=[] DetaSet (Tablats) 2 |1006.8 X |Data PCA Model (1) - Overvie
- @ xandy 3 |1013.1 X |Dpata
| @ @ PoaModel 4 |1019.4 X _||pata SampleDataset
2 [] SampleDataset 5 |10258 X |[Data
| E-@xandy 5 |10321 X |Data
i =@ PCA Modeal (1) 7 |05 X |Data
@ Transformes X and 3 |10448 X ||pata
& @ Exlained variar 5 |i051.2 X |[pata
w7 | - e — =__ | —
L=l 11 |10638 X |Data & Plot Wizard - Step 1 of 3 (RGS Imzge) X
) ObsDMX. 12 |1070.2 X | Data
EEig 13 |i076.5 X | Data
Select Plot Type: L
[ i @ |10323 ¥ |pata = Lt Pescription
o T res 15 |1089.2 X _|Data [] Scatter 2D Density
o sac — D ] Scatter 30 Density j;:.tss 3 RGB Image piot from the sekectad
17 |110L9 X |Data M RGB Image
13 |1108.2 X |Data [ Contour 20
19 |1114.6 X |Data [ Contour 30
10 |i1209 X |Data [] Score 20
21 |1127.2 X |pata [] Score 30
2 |11356 % |pata [] tistogram b
3 |1139.9 % |Data [ Cobunn
4 [1196.3 X |pata [ Cotumn Stacked —
25 |11526 X |Data [] Dendrogram
26 |1158.9 X |Data [] Line
27 |1165.3 X |Data [ Line Stacked
B 1716 X |Data [ Seatter 20
»_ |u7me X |Data [ Scatter 30
W |11843 X _|pata
31 [1190.6 X _|Data
2 |11969 X |Data
- >[5 2033 A |Datz
A Quick Information - X_}Data
35 [12159 X |pata
[impy % |12223 X _|Data
SooresinX ar 12728.6 X Data
Components 3 3 X_|Data
Obsarvations: 21886 EEIE ) X |Data .
0 w0 |1247.6 X |Data ®‘ < Back
Souble a1 [1253.9 X _|pata
in momone T hinen o
= |:|'§|‘3 v"?’.,-‘o\ & - P & | A |1 Re8 Inage ()
~ - x
RGE Image (T) r-8x <@ Layer Name Color
[ Red .
RGB Image (T) Qoo mmD
T [ ]
v
Gow |ty
Data range
By: |t[3] <|?
-25 rColor ————————————
By: | [AMPLITUDE] “|F
Color: [N
Comment
0 By: [NONE] <
Statistics
By: [THoNE] | r
25 X-ands labels
By: [NDEX] | r
¥-ands labels

50 By: [INGE o1r
75
100

125

150
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Assigning classes

23. We will now assign classes to pixels according to the clustering observed in the
Scatter2D plot. Start by selecting pixels from the first cluster from the top. Then right
click and select Add Selected to.../New Category.

50 g e £ Color
', = e r- By: | [DENSITY]
i - e, R Color: I
s Y Size
. i By: |[FIXED]
100 Min: |1 Max:
Shape
By: | [FIXED]
125 Shape: | @
Label
150 By: |[NONE]
v Plot Field Properties Fontsize: |8
25 50 73 100 125 150 175
4. Include | [umes
PCA Model (1) - Scatter 2D (T) - SampleDataset 4. Include Only || B¢ [INOKE]
1. Exclude B
PCA Model (1) - Scatter 2D (T) e 1
SampleDataset W D Statistics
. Test By: |NONE]
Apply Changes F5 Comment
By: |[NONE]
3 Modifications >
Add selected to... : New Category
—_ 2
Q) Add Legend
E RO Mew Variable
o Ad d i
o L anee ® New DataSet
[ Analysis ¥
=
0 Select All Crl+A
Invert Selection Ctrl+1
E Clear Selection
Selections Cirl+F

24. In the Category Name field write a new name (in this example TabletType) and
uncheck the highlighted checkbox

9 New Modification Wizard - Step 2 of 2 ( Category ) X
Create Category

Category Name: |TableType

(O Create dasses from identifier or data

ObsID 1

Select constraints: 1

Description Constraints
Start position: 15
Length: 50 %

Matching expression:

(®) Create dass from selection

Class for selected:  |A

[ Auto create layers from dass (Only for selected plot}

® < Back Mext = Einish Cancel
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25. The selected pixels get assigned to class A. Click on the Observations tab to see the
selected pixels and that these now are assigned to class A.

1 - 8 %
b
B o dt|nreago G0 @l 5-2 o@M-|2-Q@-¢ B | A B sorptatase (obs)
5 o 1 - & ] [FCANacel (1) Scatir 20.0)_Samplbataset E| T
= PCA Model () - Contous 20 ) - SampleDutasel [EENEA] (e Tee—
PCA Model (1) - Contour 2D (T) -
W oelete modfceton
SampleDataset
Gazees
&
|-
50
100
125 G Wit}
| Create Dummy varsbe
@ One per dass
I
Ooreoral
| Otione:
E PCA Model () - Scatter 20 (1 - SampleDataet ==
PCA Model (1) - Scatter 2D (T)
E SampleDataset
£ ‘
[ | “
= g
&
L R

26. Select the next cluster in the Scatter 2D plot. Right-click in the yellow column in the
Observations table. Click TabletType/Set Selected to/New Class. Write the name for
the class (in this example B).

Include

Include Only 25
Exclude
Apply Changes PCA Model (1) - Scatter 2D (T) - SampleDataset

Train PCA Model (1) - Scatter 2D (T)

=t SampleDataset
Train, Test

TableType Set selected to... Mew Class Ctrl+ShiftsN
New Modification Delete class 3
Rename class

New Model A
Create dummy varizble

New DataSet
Select Equal Class Sizes

Analysis .
W Delete modification

Select All Cirl+A | mll Rename modification

2] (20.2%)

Invert Selection Cel+l ‘

32274 32274

Input >
4% Choose name for the new class:
s - Bl

Cancel
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27. Select pixels for the 3rd cluster.

PCA Model (1) - Scatter 2D (T)
SampleDataset

t[2] (20.2%)

t[1] (60.4%)

28. Some edge pixels might in this case get selected that don’t belong to the class
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29. Keep the shift key on the keyboard pressed while selecting these edge pixels. These
pixels are now excluded from the selection.

30. Assign the selected pixels to class C using the same procedure as before.

31. Repeat procedure so that we have assigned classes for all five clusters (A, B, C, D,
E).

32. Click on the Contour2D to activate it and then in the Color drop down menu select
Category and TabletType

PCA Madel (1) - Contour 2D (T) - SampleDataset o[22 [ _D : -:. &
PCA Model (1) - Contour 2D (T)

SampleDataset v
G ws|t oy

Data range
[Bv: 2] r
r Calor

By: [[AMPLITUDE] ~

[F
[ROW]

E [COLUMN]

o {oEy—
S [CATEGORY]
BY: | MissinG vaLUES]
X-axis labels
’VEy:

[INDEX] vt
Y-adis labels
’VEy:

[INDEX] ~?

25

]

>

a0

B

>

75

>

100

1245

Il

1560

PCA Madel (1) - Contour 2D (T) - SampleDataset =B (3 D _-:| "
PCA Model (1) - Contour 2D (T)
SampleDataset

<

(9 (N N}

Data range

"B‘fi t[2] vy

rCalor

By: |TableType w ,f
Color: [0

25

. /

75

|

|

Comment

By: | INONE] 2

J

Statistics
By: | INONE] v|$

|
l label
=
|

J

100

By: | [NDEX] v|$

¥-ais labels

125 e

By: | [INDEX] v

1

|

160
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33. Right click in the plot and then press Add Legend to see the corresponding classes
for each color.

e Sl ' Category

OA
@B
oc
oD
QE
@ No class

T
X:39
Y:38
| Z-0.87219

34. Click on the Scatter2D plot and in the Color menu select by category. In the Size
menu set Min pixel size for shapes to 2.

PCA Model (1) - Scatter 2D (T) - SampleDataset - r @ Layer Name color

PCA Maodel (1) - Scatter 2D (T) - SampleDataset = = -:. A

PCA Model (1) - Scatter 2D (T)
SampleDataset

<

Gw |t o4

r Data range

t[2] (20.2%)

By: |NoNEl v [f

-8 -7 -B £ -4 -3 -2 -1 o 1 2 3 4 5
Fontsize: m

t[1] (60.4%) rlmes —————————————
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Create PLS-DA model
35. Now that we have assigned classes we can create a PLS-DA model for classification.
Right-click on SampleDataset to create a PLS-DA model

L e s
- [ e e— ||| 17146 [17146 ] |l |
- xad ) Mew Model » Wizard
BQ - Byl |
- @ BH e Table T PCAModel
E?;:g ST ; PCY Model
- PLS Model
- r‘ Clone DataSet PLS-DA Model
B3| Apply Changes SIMCA Model
~E B DCelete | |
& sAc lI' Rename | |
Predict DataSet from Model | |
|| L Iaur LTI I I I

36. Use default setting and create model by clicking Finish
9 Model Wizard - Step 2 of 2 ( PLS-DA Model ) x

Model settings

Model Name: |PLS-DA Model
DatasSet: SampleDataset

Components: | [AUTO] i
Set¥ from:  |F3bleType [V
Options

[[] set Equal Class Size

Cross-validation

Type: (Oparial (O Ful (@) None

Exdusion by: |Evenly spread

Rounds: =
Category:

Calculate Confidence Intervals

Templates
Template: Standard Image w
@ <Back Next = Finish Cancel

PLS-DA (Partial Least Squares - Discriminant Analysis) is a classification method that
separates the data based on the class variable that we have added to the analysis. After you
have trained the PLS-DA model with known data it can be applied to new unknown data to
tell us which class it belongs to.
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37. Save the project by clicking on the File menu and Save As

{5 Prediktera Evince - Tablets * [Professional]
File ' Tocls Graph Table Plot Model Help

0 New Project Ctrl+M
[ﬁ Open Project Ctrl+0
Close Project Ctrl+W
Close All Projects Ctrl+Shift+W
% Save Ctrl+5
Save As...

Use PLS-DA model for prediction
38. We now want to use the PLS-DA model for predicting classes in a new image. In this
example we don’t have a second image, so just to show how this would be done we

will import the same image that was used for creating the PLS-DA model.

39. Right click on the PLS-DA model and select Predict Data From File

l_——_lpL Case (Tablets) Model
--n Original Data [Tablets) + PLS-DA Model
[ ] DataSet {Tablets)
- Kand Y
- = PCA Model
El"l:l SampleDataset
(- XK and ¥
---Q * PCA Model 1)
> @ GrEr— .
o @ s [ New Table >
& @ B ..

e 3
1™ |5 NewPlot 5
~ET B
~EEAF Apply Ternplate ] nl

I:I c
~EE W % Save As...
~EU W Delete

E:I Oh:
] o III Rename

] it Connection *H

E-ES %= ] View DataSet
B v
E}-g Er_:; f,:I Apply DataSet Changes

[++-E Yes . :
- [ sac Predict Data from File

- B Cmss (Tahlsts 4
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40. Import Tablets.sac and follow the steps of the data import wizard (use default

settings).

& Data Import Wizard - Step 1 of 3 ( Tablets.sac )

Data summary
Rows:

299

Columns:

320
Channels:
233

Transpose Data

Pixels Data Tools
Indusion

O Incude
[m] Exdclude
Color legend

[ Missing Value
Selection
Area [e=a HorpVert

Zoom

Zoom | Pan

Q] zoomm
Channels
Indusion
O Include
O  Exdude

Select pixels to show spectra

Values mage

Channel

<Back Finish

Cancel

41. Right click on the PLS-DA model and select Prediction Cut-Off/Enable - X Model

Distance (Dcrit)

>
>
Apply Template
% Save As...
% Save As Workflow...
-i- Delete
III Rename
Connection ¥
< [l View DataSet
# Quick )  Apply DataSet Changes
@ PLS-DA Predict Data from File
Model: +  Add One Component
p
DataSet: =— Remove One Component
Y".E”Ebll_a Set Component
Pre-proc.:
N Flip Component >
K: -
Come: Show output dialog
R2¥_cum: h
RIY cum: Properties
Prediction Cut-off > Enable - X Model Distance (Dcrit)
| || Set X Model Distance (Dcrit) value
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42. Click on the plus sign to expand the PLS-DA model and then select and drag the
ObsDMX to the graph panel on the right. Then Select Distance to Model and press

Finish.

- @ PLS-DA Model

}"‘ Output Container
}"‘ Transformed X and
}" Explained variance
}" External prediction
T

P

e

~Ew

-Eu

] it

B s

HEE] res

- B_scaled

-

- ET kel

£
£
£
£

=

43. By sliding the red Dcrit line you can set the tolerance threshold for what is excluded
and predicted as No Class.

PL5-DA Model - Distance to Model - DataSet (Tablets) (1)

ObsDMX[5]

PLS-DA Model - Distance to Model
DataSet (Tablets) (1)

[o [

i

|
it (1980 Ll Lig ‘ |

o (1.68)

W omom om o= o oo oo YT
tegrs a3 eggisygsaniedlgie i
PETEEEEINERESSRBRES 2N R ED SR
Contour 2D (Prediction data) - DataSet (Tablets (3)) o | = | B
Predicted data (Tablets (3))
a0
100 Pred. PLS-DA Model
oA
@5
oc
150 oo
@c
@M class
200
280
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Conclusion

You have now learned how to start a new Evince project and to import an image. After that
you learned how to clean up the image and remove background pixels, set classes for pixels
in the image, and to train a PLS-DA classification model. Finally we learned how to apply this
model to a new image to classify the pixels in this image.

In this example we didn’t have any images in addition to the image that was used for training
the model. Ideally you should always validate the predictive power of your model by applying
it to a number of new images that were not used for training the model.
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