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SIMCA® 16 Qverview

Umetrics” suite SIMCA” is focused on delivering a full data analysis experience,
from data organization to data based decision making supported by multivariate
models adopted for both single and multi-block analysis.

SIMCA® 16 delivers improvements in three focus areas for the current,
experienced, user as well as the beginner

Usability improvements
By providing new users with a guided introduction to SIMCA and existing users with smoother plot
interactivity, quick raw data visualization, and relevant workflows we want to give all users a
rewarding data analytic experience

Model use and understanding
Giving users new and extended tools for interrogating and experimenting with generated models,
we help turn model knowledge into real world interpretations

New technology
Aiming at driving innovation within the multivariate analytics field we provide our users access to
new and advanced analytical technology
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SIMCA® 16 - Some highlights

Usability improvements
A "Start screen” when no project is open
A guided "getting started” tour for beginners
Flexible merging of datasets
Context based ribbon structure
Workset wizard with integrated quick info pane

Data explorer side pane with new and updated information panes
Plot properties are in a context based side pane
An updated report generator

Improved legend handling for BCC multiplot and others

Model use and understanding
Score space exploration
Multivariate solver

New technology
MOCA - Multiblock Orthogonal Component Analysis

Python additions and improvements
Install external packages inside SIMCA
Python plugin creation for File import formats and Data preprocessing (filters)



sartorius

biotech

Learning what's new in SIMCA 16

In the following slides an overview is given to the changes and additions made in
SIMCA 16

For more descriptions on how to use the features, please watch the videos that
can be reached from the start page of SIMCA 16

You can also search for Sartorius-Stedim Data Analytics on YouTube
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SIMCA® 16 What's new

Usability improvements
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SIMCA?® start screen and feeds

When starting SIMCA without having any active projects, the start screen let's you
chose what to do

Select type of project to create

Regular project Batch project | Omics project Spectroscopy project

Guided tour
for beginners

I open jon for the use of multivariate madels

within the FDA draft guidelines for continuo us
manufac

@ SOVAINGusp
-

[} TEMBECS usp

5} GRINDER20O.usp

lease enables early fault detection in
injection melding manufacturing
Thu Apr 11 0213 36 2019

List of recent projects

@ | Arhaeusp

©  NRdatauwsp

Batch data.usp

(-]

What's new videos

Using advanced data analytics to make the shift
to continuous process manufacturing

Links to recent blogs
and videos
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Flexible merging of datasets

= Many users struggle to align and merge data before they get the data into SIMCA
In earlier versions you could only merge datasets based on primary ID inside SIMCA

= In SIMCA 16 we introduce a flexible merging of dataset
Merge data Side-by-Side or Top-Bottom
Merge by identifiers and variables

= Merge is found on the Data tab

9 ﬁ = [Z] ~J ¥ Batch data.usp - SIMCA

Home Data Analyze Predict View Tools Developer
ale ) EREpE EE 3 §E BB

From  From  Paste View Delete | Merge Split Generate Trim-Winz Local Preprocessing | Spectra Dataset
file database data - variables centering~ - - summary
Get external data Existing datasets L Modify dataset Filters Summary
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Flexible merging of datasets

= Types of merge
Master/slave, intersection or full merge

Merge Datasets X

@ Merge datasets
Merge two datasets by matching observations (side-by-side) or variables (top-bottom).

: @ ()
= Options & © o & ¢ 8
E d . | Side-by-side Top-bottom
XaCt' nea reSt an Intrapo ate Left dataset (master): Right dataset:
Fill with last good value or empty cells Process + | Atline data v

= Typical application for Side-by-Side merging

At-line data sampled at long and irregular intervals with process data sampled at high frequency

= Typical application for Top-Bottom merging
Spectral data with different resolution or not identical wavelengths
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Flexible merging of datasets

= Side-by-Side example = Top-Bottom

— Process data and At-line data — Spectral data of different resolutions
— Left merge (master/slave) — Top merge (master/slave)

— Match by Batch ID and timestamps — Match by Primary ID (Wavelength)

— Fill with last good value — Intrapolate

.5! Merge datasets .5! Merge datasets

“#—5 Merge two datasets by matching observations (side-by-side) or variables (top-bottom). “#—= Merge two datasets by matching observations (side-by-side) or variables (top-bottom).
Side-by-side Top-bottom Side-by-side Top-bottom

Left dataset (master): Right dataset: Top dataset (master): Bottom dataset:

Process | Atline data ~ | NIR full resoluti | NIR low resoluti ~ |

Timestamp |~ sample time
)
Non matching rows: Use last good | Insert missing o o

@ Leftmatch 1,2%, right match 84,6%. ) Top match 89,9%, bottom match 100%.

ok | cencel ok | cencel




Cleaned ribbon structure

= Plot/List tab removed

All generic plots are available in the Create gallery on the Home tab

View Developer Add-lns

Analyze Predict Plot/List
nWaw:lel power spectrum

Home Data
e =Step response plot

B N

Scatter Scatter Line Column List

T

“=Wavelet structure

Tools Developer

Predict View

Home

Y e
o © add # bk
Summary Gvervlew Scores Laadlngs Hntellmgs DMod

Project Dataset Mew Statistics | Model Autofit
I Delete - . type~ @ Remove  gf fit- .
Waorkzet - Modat Yar D)uqro't).:' L interpretation

Praject

Scatter Scatter 3D Line

E

List
Control charts
S |
Time series  Contral
charts
Custom plots
IR P
| Histogram Dot plot Marmal
probability

= '\

=

Wavelet Wavelet
structure power

sartorius stedim

Active mox

Column

’

e
Step
response
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Context based ribbon structure

= Batch tab removed for batch projects

Home Data Batch Analyze Predict Plot/List View Developer Add-Ins

P

il - w2 B

| = s P 7! =
Scores Variable DModX Hotelling's Obs vs. List Scores  Variable DModX Hotelli ime/maturity  List Observed vs. Unaligned = Create batch Create hierarchical
BCC~  BCC BCC  T2BCC  time/maturity BCC  BCC P5BCC- PSBCC PSBCC PSBCC | smoothed Y vs. aligned level batch models
Analysis control charts Prediction control charts Time/Maturity Dataset Variable summary

= The Home tab provides relevant plots for the selected model type (BEM or BLM)
The Batch prediction plots are now in the Predict tab

“ Home Data Analyze Predict View Tools Developer

e - .
s MNew as E==F' E i Two first ,H- ; Y predicted %
BEM |[ofT B S - ko o | L7
Project Dataset - Statlstlcs Model  Autofit Summary Ovemew Variable Scures Hotelling's DModX § EE BCClist Lnadlngs Observed vs. Unaligned | Create
% Delete ~ . type~ © Remove  of fit~ . T2 smoothed vs. aligned
Project Workset F] Madel a Batch control charts Time/Maturity Plat/list

“ Home Data Analyze Predict View Tools Developer

free By e WL mm 3E B ¥ mm‘n M|

- Statistics | Model  Autofit Summary Over\new Scares Lnadlngs Hotelling's DMod Create
Bk Delete - . type~ © Remove  of fit~ = T2~

BLM

-
Project Dataset

Project Workset ] Madel il Diagnostics & interpretation Plat/list

= Batch level dataset creation is now handled by the Workset wizard.
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Workset wizard with integrated Quick Info
= The workset dialog has been converted to a workset wizard
= The wizard starts with an Start page where you define your objective
Different objectives for reqgular and batch projects
The selected objective controls what options will appear later in the wizard
'iw—mm“ﬁ R : " 'iw—mm“ﬁ ki ! "

batches evolve over time. A separale batch evolution
model is created for each defined phase.

| | multivariate trends, outliers and other patterns in a
table of data, Each row in the table is an observation
characterized by a number of variables {columns).

4 oo Fenich

hau PLS or GPLS ks used to model how measured varial bles
DA o class oy PCA - Principal Component Analysis - is a mullivariate oA relate to the maturity of the batch, A typical maturity

tool that visualizes correlation pattems in a set of data wariable is “Time’ but any continuous measurement

representing the maturity of the batch can be selected

Pactial moctets

Generic | Use the wrench button & 1o select which pages to see
in the wizard. Use the wrench button # to select which pages 1o see
F: i the wizard
Generic model
Aoy model 1ype

Regular project Batch project

Tabbed mode < Back Neat > Finish Cancel Help Tabbed mode < Back Neat > Finish Cancel Help



sartorius

biotech

Workset wizard with integrated Quick Info

= A progress bar indicates where you are in the workset definition
Clicking Next will lead you through the workset creation
You can also click in the progress bar to go directly to a selected step

= The steps in the progress bar can be modified to include other steps
The modifications will be remembered by objective

£ Workset [m] X
[ s > e D omenaion Quick Info '
What kind of model do you want to create? ReQ ression -
A regression model creates a predictive model
. explaining the relationship between the input variables
| Variabl .
E ' 2 EI: V arnables () and output variables (¥).
3 | Observations
Overview Class differences Multi- Transform PLS - Partial Least Squares - and OPLS - Orthogonal
PCA DA or dass models MOCA or bl Partial Least Squares - are two multivariate regression
Lag methods with the same predictive ability, where OPLS
provides a better model interpretation.
Generic Expand
Scale Use the wrench button # to select which pages lo see
(-] in the wizard.
[I * Spreadsheet
| Finish
Generic model o
Any model type K7) Reset pages
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Workset wizard with integrated Quick Info

= The Updated Quick Info is now integrated on all steps in the workset wizard

= On the Spreadsheet step (needs to be added) you have access to Trim-Winz

Trimming done on the workset is only affecting the individual model and can be brought to SIMCA-
online

7 Workset o *x £ Workset o *
T NI D M M - Qi Info ' | T T D M ST - Cuick Info '
1
Variables: inchuded: 18 (X=12, Y=5), sxchided: 1, selected: 1 Variable | fon.n = | e I e e e Variable | fonn Sl
Yool b 5 4 Histogram l 1 ] 3 . 5 6 0« 4 Trim-Winz -
X Ton_in ¥ 1 Primary ID. | Date/Time w jumps _ Select Find varable values ouside v
# KR30_IH 160 : | 1992-03-05 110000 © [ 1,
% KR40_IN Exclude w20 3 2 1992-03-05 11.01:00 O o L.: o and 1MI7.76
i 43 1992-03-05 11:0200 O a €
nmm
iy “ 5 4 1992-03-05 110300 O ] o, 3
1PKR_30 4 6 5 1992-03-05 110400 O 0 a 0 16: and
X PKR_40 0 7T 1932-03-05 11:0500 O o a a 4, Dvakies
GBA 0 20 60 40 1120 100 160 8 1992-03-05 11:06:00 O 0 a [ A 0 0vstes found
2TON_S3 " P, F. o
* mv- ¢ 9 B 1992-03-05 11:07:00 O 0 ] 1, Ui Trie s ey
ATOTAVE 4 Trend 09 1992-03-05 11:0800 © ] ]
AR 1 10 1992-03-05 11,0800 O 0 [ 0,21 oo
" FAR | 12 n 1992-03-05 11:10:00 © 0 o ] 1,
Y FAR L | 1 12 1892.03.05 111100 O 0 a 0 0,1
T FOFAR 1200 1413 1992-03-05 11:1200 © a 5,1 bl
SRCEM... 800 15 14 1892.03-05 111300 O 0 o 0 3, 120+
. w0l % 15 1992-03-05 111400 © 0 o 1,16 il
17 18 1992-03-05 111500 © 0 0 o 5,64 i
w17 1992-03-05 111600 © o ] [} 0,
50 100 150 200 250 300 150 400 450 500 55
i SRS 19 18 1892-03-05 11:17.00 O 0 0 0 0 o -
st 20 19 1992-03-05 111800 O 0 L o i
a3 21 20 1992.03-05 111900 O o o o 1.t

2N 1592-03-05 11:20:00 O L} Q L L
23 2 1592-03-05 112100 O 1

|
| ) o 1,
| na 1992-03-05 112200 O 0 o 0 a, 1600
25 24 1992-03-05 112300 O 0 0 0 1,4 soed
| 2625 1992-03-05 112400 O o o o |
& L 7 26 1992-03-05 112500 O o a o 2,21 g
| 2R 27 1892.03-05 112600 O '] a L] L.e® 400
Find Variable 1D P ot p |
|
|
i <
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Workset wizard with integrated Quick Info

= The last step in the wizard let's you chose model type and if you want to fit the

model automatically
The selection is remembered

= Model options (e.g. CV-groups and significance) can be accessed on the last page
of the workset wizard

B Workset

k. o> .- > .. 5 PR

x

m =+

Fitting the model

Summa
4 You have now specified a workset and the next step
The model you have specified is a OPLS madel, is to fit this model so that you can analyze and
interpret your data.
The model has 572 observations and 18 variables (X = 12, ¥ = 6).
Model type
Scaling Based on your selections and initial objective, there

are different model types available, Select the one

UV 18 vaniables you want 1o use.

Fit model

Select heow (o i) you want 1o fit the model, Autofit
will use cross-validation 1o decide how many
components are appropriate for your data. You can
always change the number of components later
using the buttons found in the Fit madel group on
the Home tab,

In fha madal antinne dialon wa can cantol

- Madel cptions.

Fit model: | Autofit model

Tabbed mode < Back Hest > Cancel Help




Data Explorer side pane

= The Data Explorer pane holds a collection

of context based informative panes

Some have been modified and extended and some
completely new side panes

= The Data Explorer pane will show
information relevant to the active window
in the SIMCA work area

= An options menu for customization is
available for each individual pane

Data Explorer 1x
Quick Info | Tenin o —
Variable | Observation | Dataset _V Trim-Winz

- ¥ Histogram
4 Trim-Winz . 9
¥ Trend

Find variable values outside v :

Power spectrum
0 and | 1717,76

Auto correl lation
Replacewith v V Statistics

d Filt

© ovalues found ¢ Automatic update

sartorius

Data Explorer x

Quick Info | Ten_in - =
a

Appearance set
Properties

Quick Info
Trim-Winz

What-If

Score space explorer
Solver

Advisor

Undo Trim-Winz Apply

4 Histogram

160

120

80—
40~

1]

0 140 280 420 560 700 840 980 112012601400 15401680

4 Trend
1600
1200
800
400
1 T T T T T T T T
0 S50 100 150 200 250 300 350 400 450 500 550
4 Statistics

+

biotech
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Data Explorer side pane - Quick Info with Trim-Winz

= An extended Quick Info is activated when
clicking in lists, e.g. Datasets

= Trim-Winz has it's own section but is also

included in the Quick Info for datasets
Trim-Winz has been extended with more search and
replace functions including find "Missing” and "Exact”

4 Trim-Winz 4 Trim-Winz

(ARG DL EREE D Find variable values outside

Find variable values

I 0 and 1717,76
| v | Qutside
Above Replace with
Below ZI New value
Missing Last good value
Exact value Missing value
Find by observation index Delete observation
Between Unit
Above z‘ Value
Below Std. dev.
Unit Percent
: ¥ Value 80—
Std. dev. |
Percen t 840

Data Explorer

Quick Info | Ton_in -
Variable [ Observation | Dataset

4 Trim-Winz

Find variable values cutside

0 and 1717,76

Replace with

and
o 0 values found
Undo Trim-Winz Apply
4 Histogram
160
120+

80+
40

1]

0 140 280 420 560 700 &40 980 11201260 140015401680

1600

1200

a00

400
U

0 50 100 150 200 250 300 350 400 450 500 550

4 Statistics

+

,

biotech
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Data Explorer side pane - Quick Info on models

= When selecting a model in the project window, a selection of model plots appear

You can add or remove plots using the options menu next to the Quick Info header
Double-clicking one of these Quick info plots pops it out as a full size plot

SOVRING.usp - SIMCA

Lo ) A=l g
Home Data Analyre Predict View Tools Developer

y =i BN - = : Cd Hﬂ‘ _'I.__ '
[-GIE E EEE' I,E::-as E_U © Add .. ik ‘l < q 'M\j"
Project Dataset New Statistics = Model  Autofit

ummary | Overview Scores Loadin ngs Hatelling's DMod
Bl Delete - type= © Remove  of fit- 2 % T2~

9 sovmmc, [M1| -0 X
Number = Model Type A N sz{cu ﬂﬂm] qa{m) Date = Tile Haerarc....
M1 PCA-X 572 B4 28 2018 2 1
2 Mz PCA-X L] 493 0.96? 0,843 2018-11-12 Mo process stops
3 M3 PCA-X 5 85 0,965 0856  2018-11-12 Only design
Bl M OPLS FLERS] 85 0,964 0924 0,908 2018-11-12 Prediction model

- 0O X

Active model: | M1 (PCA-X) - All = & Send feedback &

Create
PlotAist

Data Explorer

Quick Info | M1 a1 data .

4 Summa ry of Fit

Compl1] Comp{2]
4 Scores
33
: 1 “ @®o ©
.-‘. °
-e 5 a -2 0 2 4 6 s
4 Loadings

0:6'} @
u:: : ® e
o i °9

005 o 005 01 015 02 025 03 035 [

+
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Data Explorer side pane - Plot properties

= The Properties pane opens up when a plot becomes active
— Control content, colors and labels

© F 5 ") ¥ sovRINGusp* - SIMCA S St
Home Data Analyze Predict View Tools Developer Active model: M1 (PCA-X) - All = & Send feedback & ﬂ
[T HE New as ~ ke
eyl > G -
= B Edit - o Add e ; -
Project Dalnscl New S! i lcs Model  Autofit ummany 0\- rview  Scores Luadng Hul |I ng's DMod Create
3 H% Delete - 5 type~ © Remove oHI g i :
Project Worksel - Model - |-‘|.:||"-|"-II| s & interpretation Plot/list
Data Explorer 4%
- Scores [M1] -0 X
Properties v =
9 2 Scores - SOVRING (M1, PCA-X), All data &
HNumber A=
el Model: m
2 Component: 2
3 e
4 Y-anis comp: 1
21 4 Color by
' ' Default coloning -
1 L ]
e® o 4 Size by
® '8
Zo | ! No sizing I DErit | Vector..
@9 o 4 Labels
"1 8§ e ? None -
®
l ®
2 [ ]
24
-4
-B 6 4 2 o 2 4 6 8
1)
R2x[1] 0,70 [ L136; EN 1 T
F More properties...
+




Data Explorer side pane - Plot appearance
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= When clicking on a title or an axis, the new Appearance pane becomes active
letting you modify the appearance of the active plot

Ord

g )

Home Data

Project Dataset Nrw Statistic

¥ SOVRING.usp® - SIMCA

l Mew as =
l*sa
s,{u fete

Analyze Predict View Tools

EO’ b “ © add
Mo

Developer

Model n[{t
type=

o ow ~Ii0

- Scores [M1)]

Scores - SOVRING (M1, PCA-X), All data

Active model: M1 (PCA-X) - All =

Data Explorer
Appearance

Aes | Legend | Limits and regions | Styles | Titles

4 Header

[ 1s visible

I Timestamp

& Format plot._.
+

= 0 X
£ Send feedback @ @

20
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Data Explorer side pane — QObservation contribution

= Selecting an individual point or a group of points in an observation plot will open
up the Quick Info with a contribution plot

© [ 5 ") ¥ SOVRINGusp* - SIMCA Plat - ox

Home Data Analyze Predict View Tools Developer Marked items Active model: M1 (PCAX) - All = | § Send feedback @ I

==lEcalpeviin | Al B -
Ei i !"_| aad |_"'"! = .!f" Bﬂ % xp JE Format symbel
List Scatter Line Column | Point to average Plot Exclude Include
companson XObs - all
Create from marked iterns Drill dewn Modity model
Data Explorer 4=
+- Scores [M1] -0x
Quick Info | 54 =
Scores - SOVRING (M1, PCA-X), All data

4 Scores contribution

el H I = 15
= 1
: = _
A | S ol
-4
a5
1 ' . \ 4
4 \ 12 3 4 g 8 1w N a2
°g

- w ~I§@

s 6 7
gn | : Trend
-14 ‘ 4 e 800
ofo
'. 600
2 @ 400
- 200
0
1 2 3 4 5 & T B 9 W M 02
-4 0
11
[1] [2] el 1 C

+ K= -327296, Y = 0782244

21
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Data Explorer side pane - Legend interaction

= Clicking on the legend opens the new, scrollable, legend pane
The legend pane lets you highlight objects and select which objects to display

O [ I 5 ) = akers Yeast S16.usp - SIMCA = B
Home Data Analyze Predict View Tools Developer Active model: M1 (PLS) - FSend feedback & ﬂ
3 E— e B Newas - E #I El [T il e Ll [ | 4 ¥ predicted ¢,|||“||,: o hﬁ-"’" ]
£H | = H edit o © add Rl a— o Nag Lol M
Project Dataset | New Statistics | Model  Autofit Summary = Overview Vanable Scores Hote lling's DMedX EF gec fist Loadings | Observed vs. Unaligned | Create
% Hix Delete 23 type= © Remave  of fit~ 5 T2 : smoothed  vs. aligned

Project Worksel . Mad g Batch control charts Time/Maturity Plot/list

Data Explorer 4

= Scores Batch Plot [M1] =0 X

Appearance >
Scores t[1] - Bakers Yeast 516 (M1, PLS) —8

—Ca Axes | Legend | Styles | Titles

Time (h} {shifted)

« Format plot.
+

22
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An updated report generator - Formats

= The report generator has been updated and now allows for saving and exchanging

content in a variety of formats

The report always starts as HTML
The report is by default saved in the SIMCA project file and can also be exported to an external file

2 H9C= Bakers Yeast S16* - Report - O X
Home View o @

b = i— = = Find =
Ej - Normal ~ | Segoe UI 1 - EEEIEE ; ul Ll ; " a ;y
s Select all e
Paste B 7f U > B == Picture Template File Update Export
; U abe A-a % EE b repart to PDF
[renTp————
Clipboard Font . Paragraph Insert Editing B Microsoft Excel Ve . W
. THTEE T e ——
Insert here the contribution for batches with time points outside 2 times the Derit @ Microsoft Publisher " e@EQ O0 A OO ~-KREAT @2
@] Microsoft Word o
Batch Control Charts for the Workset batches Notepad [ 0
&

In the following plots you can display the batches alighed and non-aligned. Launch Windows App
Google Chrome

©®

Scores Control Chart
Internet Explorer

Wit

The scere control chart displays the selected score value (t[1] by default) over time for ane or several selected batches. The chart alse shows the average batch (green) and the 3 sigm
behaved batch stays inside the red control limits during all its evolution, while a batch going outside indicates process problems. E Ly

Insert here contribution plots for region of batches outside limits

DModX control chart

DModX - Bakers Yeast 516 (M1, PLS) -

- -

m

s i

L [ -
P fd - v

iy N A \ AN =

HTML source

23
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An updated report generator - Templates

= Each model type has its own default report template
The included templates contain descriptive texts and some standard plots
The default templates can be modified to include other plots and descriptions to suit your needs
The templates can be shared with other SIMCA users

B ! Insert Template X
Introduction PLS Template PLS-DA
for Batch .. Template Template Template Template
B D =~ L L &
Batch OPLS Template  OPLS-DA Conclusion PCA-X BLM
Template Template Template Template

Template: | Default report

concs
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Multiplots for Summary of Fit and Batch Control Charts

= Multiplots have been implemented for some plots
Summary of fit for class or phase models
Batch control charts (BCC:s) for multiple phases

«= Scores Batch Plot [M1:chip, M2:acid, M3:cook, Md:blbk, M5:blow]

Scores t[1] - TEMBECS

acid

B R R R R R R R R R R R R

0010203040506070809 1 1112131415 0 0,10203040,506070809 1 1,11,21,2141,51,61,71.80

timeb (shifted)
bibk

AR R S AR R AR AR R

timeb (shifted)
blow

-0 X

— Batch 01

cook — Batch 02
—Batch 03
Batch 04
— Batch 05
—Batch 06
— Batch 07

= atch 08
—Batch 09

T T T T T T T
0 01 02 03 04 05 06 0F 08 0% 1 1,1 120002 006 01
timeb (shifted)

014 018 022 026 03 034
timeb (shifted)

Summary af Fit [MV:chip, M2:ackl, M3:-cook, M4 bibk, M5 Dkow]

[

a8 on

s

03 04
o2 05"

a 08

Summary of Fit - TEMBECS
iz

s

o
Comp(l] Compl¥j CompS] Compi] Comp(s)
(]

as

]
Comp{l] Compd] ComgS] CompT] Compis]  Comp()

Compi3j  Comps|  CompqT}

[}

o -
Comp(t] Compil] Compls] Comp(T]  Compfa]

-0%

[ ravieumy

|
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SIMCA® 16 - Other additions and modifications

= OPLS has been extended to include all O2PLS calculations
02PLS has therefore been removed

Select Regression objective in Workset wizard and on the Finish step, select OPLS
Use model options to include the additional O2PLS components

Maodel options

Model Options
Model type: OPLS madel o Madel options Model Distance to model Coefficients Residuals / R2 Predictions CV groups M
Fit model: | Autofit modal " Use cross-validation when fitting

[] Caleulate PCA on residuals (O2PLS)
[,

L

Tabbed mode < Back Next > Finish Canc|

= Spectral filters have changed name to Preprocessing (on the Data tab)
The new Python preprocessing plugin has more capabilities than only spectral filtering

Home Data Analyze Predict iew Toals
o le ) BB inge B BY B 3 (RGN B T
centering

From  From  Paste View Split  Transpose Generate Trim-Winz Local Preprocessing Spectra Dataset
file database data entering ™ - .  summa ry

Developer

variables
Get external data Existing datasets Modify dataset Spectral filters
— .

=g Derivates
Bma EWMA
-

T MSC

el Fow center
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SIMCA® 16 What's new

Model use and understanding
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Model interrogation innovations — Score space explorer

= Works on reqgular projects

= Score space explorer
Several customers have asked for a tool to easier investigate
and convert score points to original variables

Score space explorer scenario
You have a PC model of historical batches of raw materials
and see an area in the score plot that is empty and you want
to know what type of material is missing




Score space explorer

= Finding the variable profile for a specific

location in a score scatter plot
The multivariate correlation is retained
Found in the Data explorer pane

= The interface consist of two plots and a

slider section in the side pane
Predicted score scatter plot
An observation variable column chart for the
selected point
A set of score vector sliders (in the side pane)

Data Explorer

sartorius
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Score space explorer

Appearance
Properties
Quick Info
Trim-Winz

What-If

& Score space explorer

Solver

Advisor

All items selected

Range

9,22978

0,0796147

-8,03685

8,02969

29
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Score space explorer

= The sliders and the score scatter plot indicate the selected point

= The variable plot provides the profile corresponding to the selected score point
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Score space explorer

= You can interact with the Score space explorer in two ways

Use the sliders to move the selected point in the score plot or
Click in the scatter plot

The variable plot instantly displays the corresponding variable settings
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Model interrogation innovations — Multivariate solver

Works on regular project OPLS models

Multivariate solver
Similar to an optimizer but with fixed target values (i.e. not optimize or
minimize)
Thanks to OPLS, the solver gives instant answer without iterations

Solver scenario

You have a predictive OPLS model and some of the inputs have to change
(e.g. a new batch of raw material) and you need to know how to
compensate to reach the same output

Some X-variables are fixed and target Y is known
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Multivariate solver

| Data Explorer B x

= The solver is accessed through the Data
Explorer pane

Solver | =

Appearance hess M

Properties

= The solver works for single or multiple Y:s auct e
It is recommended that the Y-variables are w:m

uncorrelated or only weakly correlated Score space explorer
& Solver I:}

= The solver works in two steps
The score values, corresponding to the desired target
Y, are calculated
The variable settings for the score point are
calculated

= Only solutions where the multivariate pattern is retained
are considered when no X-constraints are used

Variable range

= When using constraints on X-variables the

correlation pattern is broken

When the suggested solution no longer belongs to
the model (PModX+) a warning will be given
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Multivariate solver

= The interface consist of three plots and a slider section in the side pane
— Predicted score scatter plot
— A column plot showing desired and predicted Y-values
— An observation variable column chart for the suggested solution
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Multivariate solver

= The sliders are used to set the target values for Y
You can also type in the Setpoint field to the left of the sliders
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= The desired Y target values are displayed as blue bars in the middle plot
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Multivariate solver

= The score scatter plot indicate the suggested solution
And the green bars in the middle plot show the predicted Y-values
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= The variable plot to the right shows the variable profile for the suggested solution
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Multivariate solver
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= When using constraints on X-variables the correlation pattern is broken
Some level of X-constraint is OK but not too much
Select X-variables in Select variables menu and set the constraints using the sliders
When suggested solution no longer belongs to the model (PModX+) the prediction plot turns red
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Multiblock Orthogonal Component Analysis - MOCA

A new and novel method for analyzing multiblock data is introduced
All blocks have the same observations but the variables differ

Some data examples are:
Systems biology where samples are analyzed using e.g. metabolomics, proteomics, lipidomics
Manufacturing data where process signals are complemented with spectroscopy
Sensory data where expert panel data are compared to chemical analysis and consumer preference

Sensory data example - 5 blocks of data

75 435 446 446 55;

Sk | v2Fkhp Mkgjhv OhlyjvD OhlyjvE OhkjvF
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Multiblock Orthogonal Component Analysis - MOCA

= MOCA provides an overview of the information in all
blocks simultaneously, similar to what PCA provides
for one block and O2PLS provides for two blocks

= The method answers the questions
— How much of the information in the blocks is common/joint
among the blocks?
— How much of the variation is unique for each specific block?

= MOCA is based on the OnPLS-algorithm which is
using OPLS and PCA in an innovative way to find the
joint and unique block information in a single
analysis
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MOCA Analysis - Setting up the model

= A process dataset with three blocks of data in three separate datasets
92 observations
xin : 7 variables (input related variables)
xmd : 18 variables (intermediate process variables)
y : 8 variables (output related variables)
In addition there is one external data signal : Ext1

= Start the Workset wizard and select the Multiblock objective

B workset a

IR TN ST S ST - Ok o
ant to create?

What kind of model do you w Multi-block

»
3 m «=

the interpretation. Block models are often used as
base models in a hierarchical model system

MOCA is only available with X-variables.

Use the wrench button & to select which pages o

Tabbed mode < Back et > Cancel
' 41
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MOCA Analysis - Setting up the model

= Select all datasets from the select data list
The blocks do not have to be in separate datasets but it is recommended

5 Workset [m] X

D T ST 5 Quick Info 3

Variables Observations

Specify which datasets to include and in which order to include them. Process one =
Dataset Size (Var/Obs) Details £ * Select the datasets that hold the data you want to

- 1 analyze.
xin 7x92 lyz
|xmd 18 %92 You can control the order in which variables and/or
&y ax92 observations are displayed in the workset and other

dialogs by changing the dataset arder using the arrows
in the header of the dataset list. For instance, if you
have spectral data with Y-variables in a separate
dataset, you can move the Y-vanables dataset first for
easy access.

The datasets are automatically aligned according to
primary 1Ds.

@ primary ID match: 100 %

Tabbed mode < Back deE Cancel Help
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MOCA Analysis - Setting up the model
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= In the variable step, set blocks according to the datasets

Variable | xamd

B Workset

Select data m Observations

Variables: included: 34 (X=34, Y=0), excluded: 0, selected: 1
Variable ID Info Dataset - b4
% xlin Ain
% x2in xin Y
% x3in xin
% xdin xin Exclude
X x5in xin
X x6in xin Blocks:
% x7in xin Set block ~ |
% xBmd xmd
% x9md xmd 1
* xamd xmd
% xbmd xmd
X xemd xmd Set block from dataset I
% xcmd xmd .
% xemd xmd Set block from variable ID P
% xfmd xmd
X xgnx xmd
X xhinx xmd
X xinx xmd
X xjnx xmd
* xknix xmd
X i xmd
X xmen xmd
X xnen xmd
X xoen xmd
¥ vnan wmel il
Find Variable |D... 2
Tabbed mode < Back Next > Cancel Help

X

TN~ vick o ’

4 Histogram

23
20
15
10
5-

0

=3 =25 -2 <15 -1 05 0 05 1 15 2

4 Trend

25T LI B L B R LI B B B e |

5 1015202530354045 50556065 7075808590

[ Statistics
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MOCA Analysis - Setting up the model

= Variables not part of any block can still be kept as X-variables (Optional step)
E.g. sample treatments, run order, groups, external disturbances,...
Reset potential external variables so that they are defined as X but not assigned to any block

£ Workset O ®
T > varavis D observatons » QuickInfo 3
i Ext1 =

Variables: included: 34 (X=34, Y=0), excluded: 0, selected: 1 Variable | &x =

Variable ID Block Info Dataset ~ X 4 Histogram

X xbmd xmd xmd

* wemd wmd xmd n 14

X xemd xmd xmd 12

X xemd wrmnd xmd Exclude 10

X xfmd xmd xmd : 8-

X xgnx xmd xmel

X xhnx xmd xmd Set block =

X xinx xmd xmel .

X jnx xmd xmd Hn

ki xmd xmd wmd 2 -1,65-1,3-0,95-0,6-0,25 0,1 045 08 1,15 1,5 1,85

X xlnx xmd *xmd

XXXXX xmd wmel ¥

" . 4 Trend

xnen xmd ¥

 xoen xmd

¥ xpen xmd X 5 : ;

m Y Y Setall '1

xy2 ¥ ¥ 05

*y3 ¥ ¥ Set block from dataset 0

*yd ¥ ¥ -05

Xy5 ¥ ¥ Set black from variable ID P -1

Xy6 ¥ ¥ 13

xy? v v Reset selected L R S B I B I B I I I I R B B

. 5101520253035404550 5560657075 808590
xy8 ¥ v __ Reset all

X Extl Ext Ext

Y] i» Statistics
Find Variable ID... Py
Tabbed mode < Back Next > Finish Cancel Help
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MOCA Analysis - Fitting the model

= When reaching the Finish step in the
Workset wizard, select MOCA analysis

and Autofit model (only option for
MOCA)

1g all elassedie Model options.

Fit model:  Autofit model

Tobbed mode <Back | Next> Caneel Help

= The MOCA model R2 overview has
one column for each block and
summarizes the explained variation
for all blocks

ol R2 Overview -0Xx

R2 Overview - Process one (M1, MOCA) B R
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MOCA Analysis - Model window and R2 Overview

sartorius stedim

= The model window and the R2 overview show the same information

— The explained variation by component and cumulative

= In this example we only have joint components
— Joint components are green in the cumulative R2 overview (unique are blue)

— The first four are globally joint (components including all blocks)
— The next three (components 5-7) are locally joint between xmd and y

— The last two (components 8 and 9) are locally joint between xin and xmd

© Model M1 -ax
Model type: MOCA, observations (N): 92, variables (K): 34 (xin=7, xmd=18, y=8)
Tithe: | Enter model tithe Workset Options.
.Compnnenl [ RZX. RZerurn]- R?Jt. R2Xt[cum}. REX- RZJ((cum!.

Blocks xin xmd ¥

Joint components 0,955 0,966 0,997

1 0,227 0227 0372 0,372 0,193 0,193

2 0.251 0,479 0,0831 0,455 0238 0431

3 0177 0656 0,129 0584 006 0491

4 0,155 0,81 0,0257 0,61 0,0495 0,541

5 - - 0239 0,843 0234 0,774

[ - 00417 089 0151 0926

7 - - 00277 0918 00715 0,997

8 00674 0,878 0,0353 0,953

9 0,0775 0,955 0,0131 0,966

Unigue compone... o

0

RZ Overnew

R2 Overview - Process one (M1, MOCA)

biotech
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MOCA Analysis — R2 overview drill down

= Double clicking on one of the sections in the R2 overview brings up the explained

variation of that component per variable
— Displayed as a multiplot, one plot per block

WY A2V Blocks [M1] -0x

R2VX]j Blocks - Process one (M1, MOCA) RV 3}xin

A2 Overview - Process one (M1, MOCA) [ Rl

-
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b |
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u‘E
07
06
gn.s
04
03
02
(] l . ‘
@ x
= - = tmn;s- ;- = 2
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MOCA Analysis - Scores correlation matrix

= The score correlation matrix is used to
check the quality of the model

= With three blocks and 9 components
the score correlation matrix is built up
by 9x3=27 rows and columns divided
into 3x3 squares (one for each
component)

= The component squares on the
diagonal are important. These are the
only squares where we want to see
large points.

The size of the points indicate the
correlation strength

sartorius

= This looks like a good model
Big points only in the 3x3 squares on the

diagonal
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MOCA Analysis - Score variable correlation matrix (optional)

- If external vectors (not part of any block) were included as X-variables we can

investigate if they are correlated to any of the MOCA score vectors
The external vector in this example seems to be correlated to the 5:th joint component

Seore Correlation Matrix M1 -0OX Score Variable Carrelation Matrix M1 1 -0X
Score Correlation Matrix - Process one (M1, MOCA) | REEN Score Variable Correlation Matrix | REEA
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N ... ooooooooo LI L] . & = @ LI wn -
] ... ......... . e . s s s o e o i) amet | e 4
Y ... ......... P P * 2 o @ - ® ¥ .
----- [ X X . B ° .
md ® .. oooooo ® . . | [
® .. ...... ® ™ °
vvvvvvv . e - - - . . ']
md * o [ ] . @+ ¢ o . . . v || mad 1
vvvvvvvv [ & ] . LI . . ® L] ¥
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MOCA Analysis - Scores and loading scatter plots

= The score and loadings plots from the MOCA model are interpreted in the same
way as normal PCA scatter plots

The point location in the MOCA score scatter plot is the average score value for all blocks, and the
size reflects how different the location of the point is in the different blocks
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MOCA Analysis — Score scatter plots
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= Comparing the score plot from the MOCA model with the individual block scores
The location is almost the same in xmd and y for point “1" but very different in xin. This deviation
in should be investigated further
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SIMCA® 16 What's new

Python additions and improvements
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Python implementation news

= Customer feedback

Why do | have to install Python on the side to be able to access other packages (e.g. NumPy)?
How can | debug my scripts?

| have a spectral preprocessing method that works well in Python. When can that method be
implemented in SIMCA?

= With SIMCA 16 we address all of these requests
= Python (3.7) is now fully installed with SIMCA

No need to install Python on the side

= Users can add additional Python packages directly in the console using PIP
Using virtual environments the user can also work with different combination of packages

= Python scripts can be debugged with VS Code
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SIMCA Python plugins

SIMCA supports two types of plugins
Users or third party companies can create
custom plugins for both file reading and data
preprocessing
Plugins can be shared with other users

File reader plugins
Adds a new file type to the normal SIMCA file
open dialog

Data preprocessing plugin
Adds a new preprocessing choice to the list of
Implemented preprocessing techniques
Works as all the other filters (i.e. also for
predictions)

= Plugins make SIMCA very flexible since
users can create their own file import

and data preprocessing
No need to wait for SSDA to implement
functionality

sartorius
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SIMCA Python file and spectral filter plugins

Initiate the plugin creation in SIMCA and a boilerplate script is prepared for the
user to add functional code to
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Thank you for your interest in SIMCA® 16

Don't forget to check out the instructional videos




