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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:

1. Importing an image into Evince

2. Removing the background from the image

3. Assigning classes

4. Developing a classification model (PLS-DA)

5. 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

&3 Project Wizard - Step 10f 1 New)

b4
Select Project Type:
@ Routine Analysis Creates a new, empty, project.
@ Recent
@ Open

~Example

< Back Mext =

Einish || Cancel |

3. Browse to select Tablets.sac for import. Click on Next.

& Data Import Wizard

X
Import file(s) Merge different fies  Import from database
Lookin: || Tutoril v FrE
B Tablets.sad|
Recent [tems
| ot avaloble
Desktop
Documents
Description
! Tablets
This PC
Network:
Flename: [Tablets.sac

|
Files of type: |l Supported Fiies

<Back Next > Fom || concdl |
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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.

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

Data summary
Rows:

299
Columns:

320

Channels:
239

Transpose Data

Pixels Data Tools

Indusion

O Exdude
Color legend

B Missing Value
Selection

Area |£=3 HorVert
Zoom

'@g Zoom 4{0 Pan

[@] zoom an

Channels

Inclusion

O Indude
O Exclude gl

1000.4 1158.9 1317.2 14752 1632.9 1790.3 1947.4 21043 2260.9 2417.2
Channel

Values Image

Einish Cancel

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

Data summary
Rows:
162 (137 excluded)

Columns:

249 (71 excluded)
Channels:

239

Transpose Data

Pixels Data Tools
Indusion

O Include

O Exclude
Color legend

B Missing Value
Selection -
Area |e=3] HorVert
Zoom

(@ zoom | Pan

[&] zoom an

2250

Channels
Indusion
O Indude

Exdude
g . 1500

1000.4 11589 13172 14752 1632.9 1790.3 19474 21043 2260.9 24172
Channel

Values Image

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

9 Data Import Wizard - Step 2 of 3 ( Tabletssac)

Unit conversion settings
Enable spectral unit conversion

Convert unit to:

Acquisition type Other settings
() Reflectance (®) Line [[] Cap reflectance values higher than ene unit
(@) Pseudo-Absorbance Layer

[1Replace spikes with median
Reference images

Number of images |3

- 0%reflectance | |Tablets sac Browse
@ 100% reflectance « | |Tablets.sac

Browse

< Back

Einish Cancel

7. Atemplate can automatically be applied to the image after import. In this example we
choose to use None. Click on Finish to complete the import.

9 Data Import Wizard - Step 3 of 3 ( Tablets:sac )
Project settings

Name: | Tablets

Choose template

Additional template options
None
MNone

~
lImage SNV transform
Standard Image

Replace missing values with median of neighbouring values

ataSet table
lodel with plots
PCA
PLS
Keep data on disk
The *keep data on disk' feature preserves memory by letting the imported file reside on disk rather than in memory (RAM).
Any changes made to the data will also be written to the file and vice versa. The keep data on disk' feature is especially
useful for very large datasets or when the amount of RAM available te Evince is limited. Enabling ‘keep data on disk’ will
negatively affect the calculation speed ==
[[] Keep identifiers and auxiiary data on disk i
Keep numerical data on disk
@ < Back Next > Finish

Cancel

Copyright Prediktera AB

www.prediktera.se

info@prediktera.se



http://www.prediktera.se/
mailto:info@prediktera.se

/‘—‘\'
Prediktera.
~ vi2  2017-03-27

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.

{a Prediktera Evince - Tablets * [Profeszional]
File Tools Graph Table Plot Model Help

G e B O M O ERrea
Showe: | All +« B 5 |DatasSet (Tablets) (Observations)
EIP‘ Case {Tablets) ObsID 1 Inc/Exc |Train |Test |
--n Criginal Data (Tablets) i 1 i .
S Cpmmm |~
#- [ sac | @  New Model > Wizard
BH NewTable B
Apply Template 3 PCY Model
PLS Model
W/ | Clone Dats5et PLS-DA Model
C Apply 5
) Apply Changes SIMCA Model
B Delete
III Rename
Predict DataSet from Model
16 16
17 17
13 13

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 Model
DataSet: DataSet (Tablets)
Components: |[AUTO] v

Category: Default ~

Cross-validation

Type: () Partiall (@) Mone
Exdusion by: |Evenly spread

Rounds: 75

Category:
Caloulate Confidence Intervals
Templates
Template: Standard Image ~
@ <Bark Next > Finish Cancel
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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 20 (T) - DataSet (Tablets)

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

100

1] 100 150

o | B ER

200 2450

t[2] (2.563%)

PCA Model - Scatter 20 (T) - DataSet (Tablets)

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

(= [ [

B T S - B | 2.5 5
t[1] (96.9%)

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 i Scatter 2D plot is explaining 96.9% of the variation in the
data set in this example.
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11. Right-click in the Scatter 2D plot to open the menu and then click Invert Selection to
select the background pixels.

PCA Model - Scatter 2D () - DataSet (Tablets) | — | = [wea | | SM2PE
|

"

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

Label

——

Plot Field Properties

Include
Include Only
Exclude

t[2] (2.63%)

Train

Test

Apply Changes F5

-4 -6 -1.4 1] 4
t]1(96.9%) | {» Modifications *

Spectral (¥ Training) - DataSet (Tablets)

Add selected to... >
Spectral (X Trainii
Add L d
DataSet (Tablets E9En
1 Advanced >
Analysis ¥
075
Select All Ctrl+ 4
- ) Invert Selection Ctrl+1
0.5 = )
— i Clear Selection
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12. Right click and press Exclude to remove the background pixels

50

PCA Model - Contour 20 (T) - DataSet (Tablets)

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

100 150

00 250

PCA Model - Scatter 20 (T) - DataSet (Tablets)

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

(o[8[

t[2] (2.63%)

Copyright Prediktera AB

Plot Field Properties

Include
Include COnly
Exclude

Train

Test

Apply Changes
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2017-03-27

+ =

Data rang

¥ [t

Y:Iﬁ

Color
By: | [DEM
Color:

Size

By: | [FINE
Min:

Shape

By: | [FINE
Shape

Label

By I MO
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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 B

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

G m "t
Data range
¥ |t[1]
¥ |t[2]
Color
By: |[DEN51TY]
Color: I
Size
By: |[FI3{ED]

50 100 150 200 250 Min: |1 Max: |30

PCA Maodel - Scatter 2D (T) - DataSet (Tablets) = E':ﬁ Shape
By: | [FIXED]
PCA Model - Scatter 2D (T) |

DataSet (Tablets) Shape: | Q 0y
Label

By: | INONE]

Plot Field Properties

Include
Include Only
Exclude

t[2] (2.63%)

Train

Test

35 & 2E5 D 155 76 10 () Apply Changes F3
t[1] (96 5%)
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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).

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

G B o B o
Show: | All w 5 | Dataset (Tablets) (Ol
=) Case (Tablets) ObsID 1

[+-EZ Original Data [Tablets) i 1

=

D @  MNew Model >

. - Mew Table >

B [F sac ﬁ

Apply Template *

® Clone DataSet
f:} Apply Changes
B Delete
Iil Rename

Predict DataSet from Model

15 16
17 |17

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

@=%  Enterthe name for the new dataset
W campleDataset]

Cancel

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

B.-= o RAM-1&-Q @&@-

PC Close all windows
M Close all windows except selected CE
=N

PCA Model - Overview
DataSet (Tablets)

07s

R2X_cum

025
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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.

e Prediktera Evince - Tablets * [Profeszional]
File Tools Graph Table Plot Model Help

G—|ﬁ%|® ED' |T|' Te|-
Show: | all ~ £ ||sampleDataset (Observations)
(- Case (Tablets) ObsID 1 Inc/Exc |Train |Te
Bl Original Data (Tablets) i i |_'—|
[[] DataSet (Tablets) 7 7 | |
+-fP X and ¥ ERE | |
@ FPca Madel 4 |a | |
[Samplel = = = I |
@ e @ New Model ¥ Wizard
BH newTable ' pCAModel
Apply Template b PCY Model
PLS Model
9! | Clone Dataset PLS-DA Model
)  Apply .
) Apply Changes SIMCA Model
W Delete
III Rename

Predict DataSet from Model
M 18 [=

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).

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

GlaM|o B O [x v|@mo|la ~|G e W@ o
show: Al U B 5 |SampleDataset (Variables) v -8 x
B VarlD 1 ncxc [y [Datatype  [center |
) Original Data (Tablets) 1 1000.4 Data ~
(=[] DataSet (Tablets) 2 |1006:3 X |Data
@ xana 3 |1013.1 X | Data
4 |1019.4 X |Data
5 |10258 X |Data
6 10321 X |Data
7 10385 X |Data
8 1044.8 X | Data
9 [|1051.2 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 |1083.2 X |Data
16 1095.5 X | Data
1711018 X |Data
18 [1108.2 X |Data
19 11146 X |Data
20 |11209 X |Data
21 |1127.2 X |Data
2 |11336 X |Data
23 |1139.9 X |Data
24 |1146.3 X |Data
25 |11526 X |Data
26 |11s8.9 X |Data
27 1165.3 X | Data
2 |11716 X |Data
2 |17 X |Data
30 [1184.3 X |Data
31 1190.6 X | Data
32 |11%6.9 X | Data
33 12033 X |Data
A QuickInformation e A D
35 1215.9 X | Data
P samplenataset = - X_|Data
37 |12886 X |Data
Table - SampleDataset B 12349 X | Data
BT o | |23 X |ose
Data Tablets ) L [T X[ Data
- 229 4112539 X |Data
Columns: . 42 |1260.2 X |Data
Selected rows: 0 43 |1266.6 X |Data
Selected columns:0 a4 12729 X |Data
Sort by Index 45 |1278.2 X | Data
Order by Ascending - [ X [Data
47 |12919 X |Data
45 |1288.2 X |Data
4 [1304.5 X |Data
50 1310.9 X | Data
51 |1317.2 X | Data
52 [1323.5 X |Data
53 [1329.8 X |Data
Layout {show/hide) 5 (. AlliData N
< >|< >
OBz e [l hervations
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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.

1 11 -
1038.5 | ||| % |Data
1044.8 | || ¥ |Data
1051.2 | ||| % |Data
1057.5 1 ] o i
1063.8
1070.2 & Include Only
1078.5
1082.9 ]
1089.2 C) Apply Changes
1085.5
1101.9
1108.2 ¥
1114.6
1120.9 VarlD 1 ¥
1127.2 - . .
133.6 Mew Modification > Wizard
1139.9
1146.3
11526 | ] MNew DataSet 3 Transformation »

Include

Exclude

¥

&

@ New Model 3 Category

1158.9 . Transformation (Spectral] * Base-line correction
1165.3 Analysis

1171.6
1177.9 Select All Ctrl+A MSC Transform
1184.3 Invert Selection Ctrl+1 SNV Correction
1190.6 )
1196.9 Clear Selection Savitzky-Golay
1203.3
1209.6
1215.9
1222.3
f;;: % Save As...
1241.3
12497.6
1253.9 Copy
1260.2
1266.6

S Properties
1279.2 —

| [N | o
1285.6 | ||| % |Data
|

Ammd

|dentifier Derivative

Selections Ctrl+F

Apply Template -]

Copy with |dentifiers

Paste

[ T |
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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.

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

G & B 0 B O+ t]x v |m|lols 2 [G « & o
Show: | Al «| B S |sampleDatasst (Variables) [Apply Changes]
- Case (Tablets) VarlD 1 [incjexce [y |patatype  |[stand...[Center |
[+-B Original Data (Tablets) 1 |1000.4 v Data - M
B (] DataSet (Tablets) 2 |1006.8 % | Data
. E-@ xanay 3 |1013.1 X |Data
i @ PCA Model 4 |1019.4 X | Data
- 5 |1025.8 X |Data
B XandyY 5 10321 X | Data
SN Y- Fca vodel (1)] 7 |1038.5 ¥ | Data
&3] sac 3 10448 ¥ | Data
g 1051.2 X | Data
10 |1057.5 X | Data
11 1MNA2 & ¥ lMata

PCA Model (1) - Overview - SampleDataset

SampleDataset

(= [@ =
PCA Model (1) - Overview

075

05

R2X_cum

0.25

[Lwna™ iz
[Zluna™ %z

[Eluna™wzy

PCA Model (1) - Contour 2D (T) - SampleDataset | = | = | £2

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

150

240 af T4 100 124 150 174 200 225

PCA Model (1) - Loading - SampleDataset

SampleDataset

= [®[=

PCA Model (1) - Loading

1
0.15 |p[ 1 "

[ 14]

PCA Model (1) - Scatter 2D (T) - SampleDataset | — | = [E
PCA Model (1) - Scatter 2D (T)
SampleDataset

1[2] (20.2%)

74 -5 25 i 25 5
t[1] (50.4%)
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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 | — | & [wam || [ oy Ea -
PCA Model (1) - Contour 2D (T)
SampleDataset
L
25 (+ W = | T 1
~Data range
0 By: [t[2] 2
] ~Color E[Hl]ATR]I] -
o _’
100
A —
~ [£l2]]
125 Commel=
By: | INONE] v
150 - Statistics
3% &0 75 o0 135 150 176 200 35 By: |[NDNE] |
PCA Model (1) - Scatter 2D (T) - SampleDataset | — | = | £z | | *-2xislabels
By: |[IND >
PCA Model {1) - Scatter 2D (T) y: | [NDEX] ’
SampleDataset ~Y-axis labels
4 By: I[INDE}C] |

t[2] (20.204)

Y -5 15 0 25 §
t[1] (50.4%%)
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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 (t1, t2, t3). We can see that we
have 5 different types of tablets.
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