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1. Introduction

PatternFinder is a graphic data analysis software designed to make data analysis
faster, more efficient and easier.

PatternFinder can further analyze all data from Star-Oddi loggers, but also data from
other data logging systems. PatternFinder works seamlessly together with Star-Oddi
supporting software SeaStar, Mercury and FoodStar, where data can be transferred to
PatternFinder with the click of one button. Other text format data can be imported to
PatternFinder for analysis by defining the data format In PatternFinder you can
analyze data from several sources at the same time.

‘o 'v N-de Vo

Figure 1.1 PatternFinder interface

This manual guides the users of PatternFinder through the operation of the software.

1.2 Key Features

PatternFinder’s key features are:

e Periodic statistical analysis of time series data

e Signal filtering

¢ Overlaying and analyzing multiple signals
-normal trending
-annual trending
-multiple signals statistical analysis

e Event analysis
-behavioral event analysis
-ambient or level event analysis
-periodic event analysis

e Pattern analysis
-detecting occurrences of user defined patterns
-scanning data for any possible patterns
-periodic pattern analysis
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2. Program Installation

2.1 Install

To download PatternFinder visit www.star-oddi.com/downloads. To install the
program, follow the automatic InstallShield Wizard.

The user will be asked to accept the License Agreement

("9 PectemFinder - InstaltSiueia Wizard ]

License Agreement
Mease read the Ballovng icense agresrsent carelly.

Thank yon N purchasng Paniendndes &

{Plesse read thes koence agreement before nstaling or uang
PatterrFrder ®. Sy nstaling or using PatternFnder & you agree a be
Irouret

Py e tarms of $5s Ucerse, 1 pou do not agree 0 fese S2ms you ore
ot alowed 1o neisl o uee PatisFnder &

[FattemFrder® and ony ard of copies of FattemFincer § are the
|eppgnied

ek of St ks, AJ righls rewerved, exoept me exgremly sleted
{heren

1Ay use, reeAUCton o redsSuton of PatterrFrder B net n

& 1 accept the terms 0 the koenee agresment
1 donot acoeot the terms in the icanse agreement

< Badk I feeat > J | Carcel

Figure 2.1 License Agreement

The user will be prompted for a directory name for the PatternFinder program.

Y PattemFinder - JutaltShisld Waana T
Destmation Folder
ik Ment 1 retal t thes Sider, or ok Change & rstal to » dfferent folder
[nstal PatsarmPnder 1o
_j L Pattorrdrcie| Change
< Ead | fet» | Carcel

Figure 2.2 Destination Folder
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When the program is started for the first time, the following window appears:

Register your version @

Name
Organization
CD-Key

Figure 2.3 Registration

Insert name, organization and the 12 character product key which is provided upon
the purchase of the software. After you have registered, the program is activated.

Once the program has been installed, a shortcut to the program will appear on the
start menu and the desktop.

2.2 Uninstall

To uninstall the program, do the following:
1. Click on the Start button in Windows.
2. Go to Settings and Control Panel.
3. Choose Add/Remove Programs
4. Choose PatternFinder and click on Change/Remove.

Note that data files created after installation will not be deleted even though the
program is uninstalled.

2.3 Updates

To download updates, select Help-Check for updates

Please note that the downloaded file has to be installed into the existing PF folder.
The update alone is not a complete program and will not work as such.

©2015 Star-Oddi. All Rights Reserved Page 7
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2.4 Help and Tutorial files

Help and Tutorial files can be installed with the software. To access the files, select
Help on the menu bar (see figure 2.4):

{3 Pattern Finder v1.0.0
File Project Window Settings Help]

'E-J w w | Tutorials :

Case Studies Webpage
[ Charts in Project:

Manual
Collaborations Release Notes
Projects
o About...

Check for Updates

Figure 2.4 Help Menu

The Help menu offers the following options:
Tutorials

Case Studies

Manual

Release Notes

About

Check for updates

ok wNE

2.5 Directories created

The default directory is installed on C:\PatternFinder. The user can select another
location.
The directory contains the following folders:
\Help
\Projects
\SFP
\MFP
\Settings

©2015 Star-Oddi. All Rights Reserved Page 8
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3. PatternFinder Interface

Upon entering PatternFinder, you will be presented with the PatternFinder interface:

T Pt e Sy Aoy z
Vislo B - PESRoL HO - Mo

b e o b

P —
L
Dane

Frime

Figure 3.1 PatternFinder interface

The PF interface consists of:

3.1 The Menu Bar

File Project Window Settings Help

Figure 3.2 The Menu Bar

Options can be selected by pressing Alt and the underlined character key
simultaneously, i.e., pressing Alt and F is equivalent to clicking File.
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File
i3 Pattern Finder v1.1.0 - MultiProject. MFP (C:
| Filel Project Window Settings Help
Print [ i R
Import z
yjects:
Exit
—— ——O 118
v Projects
v Charts
Figure 3.3 File menu
Print

Select Print to print out the chart which is activate on the screen.

Import
Select Import to import files into PF. See chapter 13 for more information.

Exit
Select Exit to exit PF

Project
i Pattern Finder v0.0.5 - No project open
File [Projectl Window Settings Help
i; SEP > [ P
=] MFP > |
;f Recent » [
Cc :
a3 Properties 1
Charts
Figure 3.4 Project menu
SFP

Select SFP to create a new Single file project or open an already created one.

MFP
Select MFP to create a new Multiple file project or open an already created one.

Recent
Select Recent to open a recently opened or created project.

©2015 Star-Oddi. All Rights Reserved Page 10
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Window

23 Pattern Finder v0.0.5 - Project 1.5FP (C:APF\Projects\SFP\Project 1\Project 1.SFP)

File Project | Window | Settings Help _
‘ L‘J w % Cascade |
L ‘ E Tile Horizontally

I£ ChartsinPl = Tije vertically

~ Projects Minimize All
Project 1. Restore All
~ Charts Close All

Figure 3.5 Window menu

The Window menu offers various options concerning the position of the chart
windows.

Settings

i3 Pattern Finder v1.4.0
File Project Window [Settingsl Help

U w w Directory Settings
| = = — |

Units
b~ Charts in Project: 7| Use Alias F12
Collaborations ‘ Preferences
Projects ‘
Charts

Figure 3.6 Settings menu

Directory Settings

PatternFinder has a fixed directory structure that is created when installing the
software. The user can define the location from where the DAT files, used for the
projects, will be retrieved by selecting Settings-Directory Settings on the menu bar.

i3 Directory Settings =G lﬁ
[Directory settings
DAT Source Directory: (C: \SeaStar] Browse
OK Cancel |

Figure 3.7 Directory Settings
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Units
Select Units and the following window appears:

i35 Unit settings li‘gjéj
[£] remperature &l ey

~- Salir;ity ¥ R

[+ Angle

B Conpass lTemperature

[#-Depth E Symbol

[+ Pressure IT

‘Tesla

(- Indlination E Color

[+ Pasteurisation e

[#-Co2

- Ti

.‘ C':uen i < OK I Cancel

Figure 3.8 Unit settings

The user can create a new group of units by right-clicking on one of the groups and
selecting New Group (see figure 3.9).

{23 Unit settings | =B lﬁ
[#]-Depth » | Group

[#]- Pressure Neiriie:

[#-Tesla |T|me

[#- Indination :

[#]- Pasteurisation Symbol

[#-Co2 It

e — T

[+ Cou New Group

AL New Unit N

(- Con

® nghii L | Cancel |

Figure 3.9 New Group

Enter a name and select a symbol and a color scheme for the new group. The color
scheme is useful when viewing several signals with the same unit, for example, in
overlays. The first five colors are default. The user can change the colors or add new
ones by clicking on the color scheme.
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3 Unit settings l = B s
[+- Pressure + [ Group
‘Tedsla Name
[#- Indination -
[+ Pasteurisation IW ind
[#]-Co2 — Symbol
[ Time W
[#- Count
[+ Arbitrary =| Color
(- Conductivity B
[ Light
- Not saved L3 = ‘ e I

Figure 3.10 New Group

To create a new unit within a group, right-click on the group and select New Unit (see
figure 3.9). Enter a name, abbreviation and a symbol/parameter for the unit (see figure
3.11).

- 2
£ Unit settings [M&
[+-Tesla 2 B
., ’Ipndinaﬁon Name
[#- Pasteurisation i
s [Wind speed
& Time = Short
[ Count IWS
[#- Arbitrary
[#- Conductivity E| gt
~ Light lkm/h|
= Wind
.. Not saved L3 oK I Cancel
A

Figure 3.11 New Unit

Note that standard units cannot be changed

Use Alias
Select Use Alias to shift between the original file name and the alias (see chapter
3.4).

You can also shift between the names by clicking F12 on the keyboard.
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Preferences
Select Preferences and the following window appears:

Settings LJ&

| General | Update |

[~ Show about on launch
|~ Open properties for projects
[ Open properties for files

OK Cancel

Figure 3.12 Preferences: General

General

Show about on launch: If checked the About window appears when opening the
program.

Open properties for projects: If checked the Project information window appears
when opening projects.

Open properties for files: If checked the History window appears when opening
files.

Update

Select whether you want to update the program manually, every X number of days or
every time PatternFinder is run (see figure 3.13).

Settings [_Ji&
General | Update
Check for updates

{¢ Manually

{" Every |30 :] days

(" Every time PatternFinder is run

Last check was 8 days ago

OK | Cancel

Figure 3.13 Preferences: Update

©2015 Star-Oddi. All Rights Reserved Page 14
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Help
{3 Pattern Finder v1.0.0
File Project Window Settings [_Hei]
'- ™ ’ B R y s ‘ Tutorials 4
5“’} ‘ﬁ ﬂ Case Studies Webpage
[ Chartsin Project: Manual
Collaborations Release Notes
Projects
e About...
Check for Updates
Figure 3.14 Help menu
Tutorials

Select Tutorials to view the PF tutorials in both PDF and AVI format. To be able to
view PDF files Acrobatic Reader or similar programs must be installed.

Case Studies Webpage
Select Case Studies Webpage to view the PF case studies in PDF format. To be
able to view PDF files Acrobatic Reader or similar programs must be installed.

Manual
Select Manual to open the PF User Manual.

Release Notes

Select Release Notes to view a description of the latest features added to PF, the
date when they were added and a reference to the chapter number where the
additions can be found.

About
Select About for general information about PF.

Check for Updates
Select Check for Updates to manually update the program, user manual, tutorials,
case studies and release notes. The following window appears:

©2015 Star-Oddi. All Rights Reserved Page 15
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) Select files 10 downioad o

Iri el
I PE_manual pdf (0)

¥ Tutorisls

™ 01 instalstion p¥ &)

I 02 Quick Stawt,pa {0)

I 03 Wewng, Edting and Exporting data paf ()

™ 04 Makong VPP proects 1 2F, ndf ()

™ 05 Travafernng data ta PF fom 55, MC and F5.pdf (0)

[ DS Importing data from other systems paf (o)

I 07 Penodc statutcel analyse. pdf (0)

I™ 02 Fiter ppysons. paf (0)

I~ 03 Sgnal operatons.pdf (1)

I 20 Overlay 1 {wew multple spnals and overley stotescs). pdf (0)

[ 31 Overday 11 (sese shifbed Sata).pdf (0)

I 12 Overlay 111 {Anrual comparson).pdf 0}

[ 138vent analyss | (mauel events) oo (0)

14 Evert anslyss 1T {Andient_jevel events).paf (0)

[V |15 Event analyss M1 (Behaviorsl evervs).paf {DF

[ 36 Bvert analyss [V Dultpie events_ewportng events), pdf (0)

[ 17 Pattern analyss T (Lsar defeed patterns) pdf (1)

I~ 33 Pattern analyss 1T (Scarning dats for patterns).pdf {0)

|7 Case studes
[ Sourd rmoepbon anslyws. pdf (226366%)

Mes Selactes: 1
Total Sge: 0

ox ] Cancel

Figure 3.15 Select files to download

Select the files you want to download and click OK.

3.2 Main Toolbar

Wi els K @E@how e b Ko e

Figure 3.16 The Main Toolbar

Main Toolbar Buttons

L/I Create a New Project
Click this button to create a new project

“‘v‘ ,..A,
w Open Project
This button is used to open an already created PF project.

ég Import File to new SFP
The user can import other files than .DAT files into PF. Before importing a file it is
necessary to make some modifications (see further instructions in chapter 13).

©2015 Star-Oddi. All Rights Reserved Page 16
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‘55 Add Files to Project
Click this button to add files to a project.

=

=~ Remove Files from Project
To remove files from a project, highlight the file you want to remove and click this
button.

£
v Create Pattern Chart

Click this button to create a pattern chart and pattern templates. More details in
chapter 12.

@ Create Event Chart
Click this button to create and search for events. More details in chapter 11.

% Create Overlay Chart
This button allows the user to create an overlay chart. More details in chapter 10.

@ Create Multi Event Chart
Click this button to overlay multiple event charts. More details in chapter 11.

&

%® Create Multi Pattern Chart
Click this button to overlay multiple pattern charts. More details in chapter x.

_,'"'"
‘@ Select Signal to Signal Chart
Click this button to extract a signal and data range to view in a chart.

\ > Filter signal
Click this button to filter the signal. Details can be found in chapter 8.

& Signal Period Statistics
Click this button to perform a periodic statistics analysis. More details in chapter 9.

@ Signal Operation
Click this button to subtract and add signals. More details in chapter 8.

©2015 Star-Oddi. All Rights Reserved Page 17
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-

Perform an action on multiple sources

5 Create Mooring Line Chart
This button allows the user to create a chart showing the 3D graphical representation
of loggers with 3D tilt sensors, for example, DST tilt and DST magnetic.

—

A\
g Geolocation from light
Click this button to create a geolocation map in Google Earth using data from light
SEensors.

gHeart Filters

3.3 Overview Pane

b4 Charts in Project:

Collaborations
Projects
Charts

Files

Figure 3.17 Overview Pane

The Overview Pane is divided into three categories:

Collaborations: Lists charts with combined signals from multiple projects.
Projects: Lists SFPs.

Charts: Lists charts in a project.

Files: Lists files in a project

3.4 Aliasing

When working with multiple files which often have long and complicated names it can
be useful to use an alias.

When creating a project, the default name of the project is the name of the DAT file.
The user can change the name, for example, Projectl; by entering a new name under
Project name (see figures 3.18 and 3.19).

©2015 Star-Oddi. All Rights Reserved Page 18
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&5 Single File Project - New [E=RE

rMew Single File Project

Project name [1C0503

Description I

Project file:  C:\PF\Projects\SFP\1C0503\1C0503.5FP

DAT File: IC:‘ISEBSIar‘,DST centiyC050341C050.

oK | Cancel |
Figure 3.18 SFP
) Single File Project - New (=] et

—New Single File Project
Project name IProject 1

Description ~ [My first project
Project file:  C:\PF\Projects\SFP\Project 1\Project 1.5FP

DATFie:  |C:\SeaStar\DST centi\C0503\1C050 e |

Figure 3.19 SFP

You can also change the name of the collaborations, projects and charts by right-
clicking on the file name you want to change on the Overview Pane (see figure 3.20).

i) Pattern Finder v0,984 - Project 1.5FP {C:\PF\Projects\SFP\Project 1\Project 1.5FP)
File Project Window Settings Help

IR Y IS

[ Charts in Project:

X Projects

DAT 1COS03.DAT |
SO Change Alias
Open Folder

Figure 3.20 Change Alias

©2015 Star-Oddi. All Rights Reserved
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The following window appears:

Change Alias [_Jiz-

Enter the new alias
[Original datal

OK | Cancel I

Figure 3.21 Change Alias

Enter the alias you want to use and click OK. The alias will appear on the Overview
Pane (see figure 3.22).

{2 Chartsin Project:

X Projects

Project 1

~ Charts

DAT £ Original data

SDX D D1
Figure 3.22 Alias

You can also create an alias when saving a chart (see figure 3.23).
Click the Save chart button and the following window appears:

r ™y
Set alias &J

Set alias
{Cancel will use default)

1C0503 DS1.SDX

[ OK Jl Cancel 1

Figure 3.23 Set Alias

Enter the alias you want to use and click OK.

©2015 Star-Oddi. All Rights Reserved Page 20
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You can shift between the original name and the alias by selecting Settings-Use
Alias F12 (see figure 3.24) or simply by clicking F12 on the keyboard.

i3 Pattern Finder v1.4.0
File Project Window lSettings Help

L/} w w Directory Settings

Units
b= Chartsin Project: 7 | e ARas F12
Collaborations Preferences
Projects
Charts

Figure 3.24 Use Alias

©2015 Star-Oddi. All Rights Reserved Page 21
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4. Single File Project (SFP)

4.1 Create SFP

Click the Create a New Project button and the following window appears:

£ Mew Project o | E et

1. Mew Project Definition

LSl Eingle File Project (SFP) -

OK

Figure 4.1 New Project

Select Single File Project. Note that you can also create a SFP by selecting Project-
SFP-New.

f Pattern Finder v0,984 - No project open
File |Project] Window Settings Help

.L SFP New
=5 MFP » Open ' :
[— c Recent >

Cc )

B4 Properties

Charts

Figure 4.2 New SFP

Once SFP has been chosen the following window appears:

©2015 Star-Oddi. All Rights Reserved Page 22



User Manual Pattern Finder

{9 Single File Project - New =REE X

Mew Single File Project

Project name |

Description |

Project file:

DAT File: | Browse

| Cancel |

Figure 4.3 New SFP

Click the browse button to select the DAT file.

{23 Single File Project - New = | B -

New Single File Project

Project name |1C0503

Description |

Project file:  C:WPF\Projects\SFP\1C0503\1C0503.5FF

DAT File: |C: \SeaStar\DST centi\CO50341C050

oK | Cancel ‘

Figure 4.4 SFP

The default name of the project is the name of the DAT file. The user can change the
name, for example, Projectl, and enter a short description of the project.

£ Single File Project - New l o | B |

New Single File Project

Project name lProject 1

Description IMy first project|

Project file:  C:\PF\Projects\SFP\Project 1\Project 1.SFP

DAT File: IC:\SeaStar\DST centi\C0503\1C050 Browse
OK | Cancel |

Figure 4.5 SFP

Press OK and the name of the project as well as its location appears on the PF
header (see figure 4.6). You can see the project name in the Overview Pane under
Projects and the DAT file under Charts.
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i Pattern Finder v0,984 - Project 1.SFP (C:\PF\Projects\SFP\Project 1\Project 1.5FP)
File Project Window Settings Help

[ Chartsin Project:

. Projects

Project 1.SFP

~ Charts

DAT ¢ 1COS03.DAT

Figure 4.6 SFP

The project will be stored in the PF directory on your computer under Projects-SFP

4.2 Project information Data

Select Project-Properties and the following window appears:

i Project information for Project 1 (o] B s

Project information-

Project name: Project 1 Last saved at: 2.11.2010 16:42:16
File name: Project 1.S5FP Created at: 2,11,2010 16:42:05
Directory: C:\PatternFinder \Projects\SFP\Project 1

Comments- Project files

My first project in an analysis program 1C0503.DAT - original data

Close

Figure 4.7 Project Information

In the right window you can see the original name and the alias of the project files. In
the left window you can add comments about the project. To print out the information
select Print (see figure 4.8).
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| - &) d:H

) Report Preview

Fie  Page Zoom

N E P/ 14e > Page |1 of 1 aimﬁ Zoomim (8 H

»,‘ PatternFinder

Projectproperties

Name Project 1
Fie name Project 1.5FF

Oirectory.  C\PulernfndarPropctviSFMOromet 1

Created at 2.11.2010 154205
anl Anved g ot 2112010 1642 %6
Comments
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Figure 4.8 Print Preview

4.3 Create SFP from SeaStar, Mercury and FoodStar
To transfer data from your Star-Oddi‘s supporting software, do the following:

1. Enter the Star-Oddi application software (SeaStar, Mercury or FoodStar)
2. Select a recorder and a DAT file or import a DAT file for viewing
3. When the DAT chart is active, click the PF button on the chart bar

When you click the PF button, PF will be activated. PF will be launched if it is not
already running

The SFP window in figure 4.9 appears:

i3 Single File Project - New ]. oS S

New Single File Project
Project name |iSgsies sl

Description I

Project file:  C:\PF\Projects\SFP\17-3C3621\17-3C3621.5FP

DATFile:  |C:\SEASTAR\DST CENTI\C362113\1 ;
oK | Cancel l

Figure 4.9 New SFP
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The default Project name is the name of the recorder you transferred. You can change
the name and enter a short description of the project.

Click OK and the DAT file will be transferred and a SFP created which will appear in
the Overview Pane (see figure 4.10).

k% Chartsin Project:

Projects

17-3C3621

~ Charts
DAT § 17-3C36Z21.DAT

Figure 4.10 Overview Pane

4.4 Adding Files to SFP

To add files to a SFP click the Add Files to Project button and select the file you
want to add.
Once the file has been added it is stored under Charts in the Overview Pane (see
figure 4.11).

[ Charts in Project:

“ Projects

Project 1

~ Charts

DAT ¢ Original data
SDX D D1

SDX D 1C033%7_DS1.SDX

Figure 4.11 Add Files to SFP

4.5 Removing Files from SFP

To remove files from a SFP, highlight the file you want to remove in the Overview Pane
and click the Remove Files from Project button. The following window appears:
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7 Remove Chart From Project

| = | B |3

[~ Delete Chart Source Data:

Yes

Are you sure you want to remove 1C0503_DS3.SDX from the project?

No

Figure 4.12 Remove Chart from Project

It is important to be careful when removing files from a project.

If you check the Delete Chart Source box, the file will be removed both from the
Overview Pane and the Project directory. If the file is not saved in another location it

will be lost.

If you do not check the Delete Chart Source box, the file will only be removed from
the Overview Pane, but will still be accessible in the Project directory.

Note that it is not possible to remove the original DAT file.

©2015 Star-Oddi. All Rights Reserved
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5. Multiple File Project (MFP)

51 Create MFP

Click the Create a New Project button and the following window appears:

{5 New Project l = El &l
1. New Project Definition
Type:  mMultiple File Project (MFP)| -
e

Figure 5.1 New Project

Select Multiple File Project (MFP). Note that you can also create a MFP by choosing
Project-MFP-New (see figure 5.2)

i) Pattern Finder v0,984 - No project open

File | Project | Window Settings Help

Ny S » | | i
YT New
EE ¢ Recent 4 Open

Cc

Properties Add SFP
P >
c ¥ UseAlias F12 Remove SFP

Figure 5.2 New MFP

Once MFP has been selected the following window appears:

1) Muki File Project - Sefect subprojects i 1 i
Defre Snge Me Prmects n M Mee Sropect
Project name
Destrigtion

Pegiect e PrajectiePath

Remove

Figure 5.3 Select Subprojects
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Enter a name and a short description of the project. Add the files you want to use in
the project by clicking the Add button (see figure 5.4).

You can add both DAT and SFP files. If a DAT file is added then a new SFP will be
created.

) Multi File Project - Select subprojects =)

rDefine Single File Projects in Multi File Project
Project name [MultiProject

Description  [Multiple Projects
Project file:  C:\PF\Projects\MFPWultiProject\MultiProject. MFP

C:\PF\Projects\SFP\1C0397\1C0397.5FP
C:\PF\Projects\SFP\1C0407\1C0407.5FP

= Ee|

Figure 5.4 Select Subprojects

Once all the files have been added, press OK and the name of the project as well as
its location appears on the PF header (see figure 5.5). You can see the project nhame
in the Overview Pane under Projects and the DAT file under Charts

i Pattern Finder v0.0.5 - MultiProject MFP (C:\Program Files\PatternFinder\Projects\MFP\MultiProject\MultiProject. MFP)
esinesindowsiatinssticp

Ve e < osdsh RO
[ Charts and Frojects:

Collaborations

X Projects

1CD407.SFP
X Lharts
DAT £ 1CC357.DAT

Figure 5.5 Overview Pane

When double-clicking on one of the projects in the Overview Pane, the corresponding
chart will be visible in the pane below (see figure 5.6).
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) Pattern Finder v0,984 - MultiCod (C:\PF\Projects\MFP\MultiCod\MultiCod.MFP}
File Project Window Settings Help

[ Charts and Projects:

Collaborations

X Projects
- 1C0397
1C0407

7 Charts
DAT ¢ 1CO397.DAT

SDX D 1C0397_DS1.SDX

Figure 5.6 Overview Pane

5.2 Adding Files to MFP

To add files to a MFP, click on the Add Files to Project button.
Files will be stored under Collaborations in the Overview Pane (see figure 5.7). The
file will also be automatically stored in the MFP directory.

[ Charts and Projects:

X Collaborations
2C3621_TS1.SDX

X Projects

1co387
1C0407
Codl_SFP

X Charts

DAT £ 1C0397.DAT

Figure 5.7 Add Files to MFP
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5.3 Adding a SFP to MFP

To add a SFP to a MFP choose Project-MFP-Add SFP.

&) Pattern Finder v0,984 - MultiCod (C:\PF\Project

File [Project Window Settings Help
% IE =T U
= MFP New
[i \ Recent 4 Open

A Cq =

Properties » Add SFP
2CL {
Remove SFP

. Projects —
1C0387

1C0407

Codl.SFP

A Charts

DAT § 1CO0357.DAT

Figure 5.8 Add SFP to MFP

The following window appears:

{23 Multi File Project - Select subprojects |ﬂléj

Define Single File Projects in Multi File Project

Project name |T-'U\U;E'DJEH

Description [Mulﬁple Projects

Project file:  C:\Program Files\PatternFinder \Projects\MFP \MultiProject\MultiProject. MFP

Add

| Cancel

Figure 5.9 Select subprojects

Select the SFP you want to add to the project and click OK
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The project will be stored under Projects in the Overview Pane (see figure 5.10).

[= Charts and Projects:

Collaborations
2C3621_TS1.SDX

Pattern Finder

Projects

1C03387
1C0407
Codl.SFP

Charts

DAT § 1C0387.DAT

Figure 5.10 Add SFP to MFP

5.4 Adding SFP to MFP from SeaStar, Mercury and

FoodStar

To transfer a SFP from SeaStar, Mercury and FoodStar to a MFP, do the following:

Activate PF

ok wNE

6oy

~

Open an already created MFP or create a hew one.
Enter the Star-Oddi application software (SeaStar, Mercury or FoodStar

Select a recorder and a DAT file or import a DAT file for viewing
When the DAT chart is active, click the PF button on the chart bar

PF automatically opens on the screen and the SFP window appears:

i Single File Project - New

(=] B )

New Single File Project

Project name

Description |

Project file:  C:\PF\Projects\SFP\17-3C3621\17-3C3621.5FP

o ]

DAT File: ]CL‘SEA‘ST&:&Z'Sf CENTI\C3621\3\1

BTN

Cancel 1

Figure 5.11 New SFP
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The default Project name is the name of the recorder you transferred. You can change
the name and enter a description.

Click OK and the following window appears:

Add to MFP ——

>‘e'\ Do you wish to add this file to the current MFP?

Figure 5.12 Add to MFP

Click Yes if you wish to add the file to the MFP. If you click No the file will not be
added to the MFP but will become a regular SFP.

The project will appear in the Overview Pane along with the other projects.

k= Charts and Projects:

Collaborations
2C3621_TS1.SDX

“* Projects
1C0357
1C0407
Cod1.SFP
17-3C3e21
Charts
DAT $ 1CO0357.DAT

Figure 5.13 Overview Pane

5.5 Removing Files from MFP

To remove files from a MFP, highlight the file you wish to remove on the Overview
Paneand click on the Remove Files from Project button.

The following window appears:
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i3 Remove Chart From Project o | B e

Are you sure you want to remove 2C3621_TS1.5DX from the project?

Yes No

Figure 5.14 Remove Files from MFP

It is important to be careful when removing files.

If you check the Delete Chart Source box, the file will be removed both from the
Overview Paneand the Project directory. If the file is not saved in another location it
will be lost.

If you do not check the Delete Chart Source box, the file will only be removed from
the Overview Pane, but will still be accessible in the Project directory.

5.6 Removing SFP from MFP

To remove a SFP from a MFP, select Project-MFP-Remove SFP (see figure 5.15).

i) Pattern Finder v0,984 - MultiCod (C:\PF\Projec
File | Project | Window Settings Help

e i
= MFP New
EE ¢ Recent 4 Open
~ Ca
ool Properties * Add SFP
— 1 Remove SFP
Projects

1C0387

1C0407

Charts

DAT § 1CO0397.DAT

Figure 5.15 Remove SFP from MFP

The following window appears:
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i) Remove SFP from MFP Project =@ i:‘-]

Select SFP to remove from project

1C0397.5FP
1C0407.5FP
Cod1.5FP

Remove Cancel |

Figure 5.16 Remove SFP from MFP

Highlight the SFP you want to remove and click the Remove button. The SFP will be
removed from the Overview Pane.
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6. Files

6.1 Projects

SFP - Single File Project
MFP — Multiple File Project
DAT - Source file

When creating projects, the user needs to define them as either Single file projects
(SFP) or Multiple file projects (MFP). The default name of the SFP project is the name
of the DAT file with a SFP extension.

The user defines the name of the MFP.

A subfolder for each project is created. SFPs are stored under
PatternFinder\Projects\SFP. All the files that are created when working in a SFP are
stored in the SFP folder.

MFPs are stored under PatternFinder\Projects\MFP. All collaboration files that are
created when working in a MFP are stored in the MFP folder.

6.2 SDX files

SDX files are created when extracting data from a DAT file and each time the data is
filtered or when performing a signal operation.

The original SDX file is named after the SFP + _ + a letter indicating the parameter
type + S + an incrementing number + .SDX.

The last number is incremented each time an operation is performed on a signal and
when the same parameter is extracted from a DAT/SDX file.

The parameters are grouped according to Star-Oddi recorder parameters. The default
letter for the groups is as follows:

Temperature (°C, °F)
Pressure (Bar, psi)
Depth (m, fathoms)
Salinity (psu)
Conductivity (mS/cm)
Angle (°)

Compass heading (°)
Tesla (nT, mGauss)
Inclination (°)
Pasteurization unit (PU)
CO2 (mg/l)

Time (time units)

TOCTZII>OW0N0O T
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N Count (number of items/points)
L Light (Lux, footcandle)
a Arbitrary (undefined)

Example:
You have a project named P1 with temperature and depth parameters. You extract the
depth and the result file is named P1_DS1.SDX.

You extract from the DAT file again. The name of the result file will be P1_DS2.SDX.

If you filter the P1_DS2.SDX the resulting file will be named P1_DS2S1.SDX and so
forth.

6.3 Overlay

When creating an overlay solely from files from a singular SFP, the file will be named
after the project + MO (multiple overlays) + a number + .ODX.
The number is an incremental number for the overlays in a particular SFP.

Example:
The first overlay created from files from the project P1, will be named P1_MO1.0ODX.
The second overlay will be named P1_MO2.0DX.

6.4 Statistics files

Periodic statistics

There are three types of periodic statistics files. In each type the name of the file it is
based on the source file name+ X+ a number. The number is incremented each time
a statistical analysis is performed with that particular chart. The extension depends on
the type.

STA
Created from signal (SDX) files

STE
Created from event (ESX) files

STP
Created from pattern (PSX) files

Overlay statistics

The name of the file is based on the overlay file name + X+ an incrementing number +
a STO extension. The number is incremented each time a statistical analysis is
performed with that particular chart.
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STO
Created from overlay (ODX) files

6.5 Events

ESX
The events files are named after the source file + E + an incrementing number + an
ESX extension

MEX-Multiple Events
Multiple event files are created when overlaying two or more event files. The files are
named after the project + _ + ME + an incrementing number + a MEX extension.

6.6 Patterns

PSX
The pattern files are named after the source file + P + an incrementing number + a
PSX extension.

MPX
MPX files are Patterns created from multiple event files. The files are named after the
source file + P + an incrementing number + a MPX extension.

6.7 Collaboration files

When files from more than one SFP are used in an operation the resulting files are
defined as collaboration files.

These operations include:
e Overlaying
e Multiple events
e Patterns from multiple events
e Results from signal operations

All subsequent operations on collaboration files are also defined as collaboration
files.

Collaboration file are named after the project + _ + MO + an incrementing number
+ the correct extension.
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6.8 Additional files

BIN files

Every time the user creates a new file, a BIN (binary) file is created simultaneously.
The BIN file contains the series signal data.

The BIN file is named after the source file with the extension BIN, for example, the file
NAME.SDX would have the binary file NAME.SDX.BIN.

SCT

A SCT file is created when the user makes adjustments to the chart. The file is named
after the source file with the extension SCT, for example, the file NAME.SDX would
have the SCT file NAME.SDX.SCT.
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7.Charts

7.1 DAT chart

() DAT Chart(C:\PatternFinder\Projects\SFP\1C0503\1C0503.DAT) el =)
@ EElLL=Ed AW oW e

1C0503 Number Time ITemp(°C)|Depﬂ1(m)I -
| | 43225 7.2.20040400:00000 3,55 154,75
43226 7.2.200404:10:00000 3,55 148,25
000 || 43227 7.2.200404:20:00000 3,55 152,51
20,00 | | 43228 7.2.200404:30:00000 3,55 144,21
40,00 4328 7.2.200404:40:00000 3,55 141,52
60,00 | | 43230 7.2.200404:50:00000 3,55 140,84
80,00 || 43231 7.2.200405:00:00000 3,51 14599
10000 o | | 43232 7.2.200405:10:00000 3,51 146,21

12000 & O 45233 7.2.200405:20:00000]  3,51] 143,20 Nl
1 1100002 || 43234 7.2.200405:30:00000 3,51 142,62
Tieoos || $235 7.2200405:40:00000 3,47 14,17
0 | | 4323 7.2.200405:50:00000 3,47 139,46
F18000 M 45037 7.2.200406:00:00000 3,47 143,72
-£20000  ['] 43238| 7.2.200406:10:00000 3,47 145,37
122000 | | 43239| 7.2.200406:20:00 000 3,47 144,62
‘ 24000 [ | 43240 7.2.200406:30:00000 3,47 140,58
3003 2806 2609 2512 2403 2206 2009 1942 | | 43241 7.2.200406:40:00000| 3,47| 133,84

Measurement time: 13.4.2003 - 3.12.2004 || 43292 7.2.200406:50:00000 3,47 134,74 -

Time-Window Statistics for Temp(°C)
Max: 27,736 at 28.11 Min: 2,402 at 23.03 Average: 5,636 < | <« | e | o

Figure 7.1 DAT chart

7.2 DAT chart bar

al[El = SH | = o

Figure 7.2 DAT chart bar

“= | print Chart
The chart can be printed. For more information see chapter 15.

g Active Series List
This button can be useful when working with multiple signal units as it offers the
option of selecting which unit to display in the chart. For example, when working with
a chart displaying temperature and depth recordings, the user can hide the depth
measurements.
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':; Series List =)

e — Tewg{T)

o EN > |

o,
<

[

<

Nore

Dinly shos
vV acietabis
cobans

Figure 7.3 Series list

By checking Only show active table columns only the selected series will appear in
the table.

The table columns can also been changed manually by right-clicking on the table (see
figure 7.4).

Number I Time |Temp(°C) IDepth (m)|
N 43225 7.2.200404:00:00 000 3,55 154,75
43226 7.2,200404:10:00 000 3,55 148,25

4 — 152,51
[ 43228]||.Y.| | Number | 144,21
| 43229 ‘ v Time | 141,52
| [ 43230 | v Temp(=Q) | 140,84
| | 43231 | Depth(m) 145,99

43232 | 146,21

Figure 7.4 Table

J:l—* Horizontal/Vertical Gridlines

These two buttons give the option of hiding/displaying the horizontal/vertical gridlines
in the chart. The horizontal lines refer to depth and temperature. It is not possible to
have both lines available at the same time (see figure 7.5).

E L

v Off
Temp(°C)
Depth(m)

Figure 7.5 Gridlines
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A drop-down menu appears when clicking the Vertical gridlines button (see figure
7.6). Select the minimum grid size.

i

Off

@ Auto
Minute
Hour
Day
Week
Month

Year

Figure 7.6 Vertical gridlines

= Data Point Marker
This button gives the option of displaying/hiding data points in the chart.

o Histogram

The chart can be shown as histogram, showing various data statistics.
Click the Histogram button and the following window appears:

1) HMstogram and data stasstics

] os

Mt 1505 Mau 355,78 Range: 344,74
Mearc 11004 Vet 137,50 Pore: 120854

£, Devi 289 Vanance: 300,55 Made: 130,05

Pt Ooee Expent

Figure 7.7 Histogram and data statistics

Under Bin Settings there are two options, Default and User. Select User to select
the number of bins and the minimum and maximum values you wish to display. In
Name enter the title of the column. If you enter the following formulas [min] [mid] [max]
in the Name column the numerical value will appear automatically.

Data points are divided into groups defined by the From and To rows. If groups
overlap the first valid group row is used.
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You can display and hide the bin tags by clicking on the bins.

The Histogram can be printed out by clicking the Print button.

ﬁ Zoom Out

This button is used to zoom out the chart.

<4 Adjust axis to selected time
This button adjusts the axis in order to display all data within the zoomed timeline.

-

e

. == Edit Chart

This button gives several options regarding the look of the chart. For more information
see chapter 7.5.

-

o Display table completely
Partial table display

“ Hide table

7.3 Using the Mouse

Scroll the Chart

A straight vertical line should be visible in the chart (see figure 3). By clicking on this
line and holding down the left button on the mouse the line can be dragged through

the chart and the data table will scroll along with the position of the line.

The chart can be scrolled upward, downwards and to the sides, by holding down the
right button of the mouse and moving the cursor in the desired direction.

Zoom

The chart can be zoomed in on by holding down the left button of the mouse, and
using the cursor to create a box to the right around the area the user wants to view.

Go Back to Initial View

To go back to the initial view of the chart, simply hold down the left button of the
mouse and make a box to the left with the cursor. The position of the box on the chart
is irrelevant.
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Change the Axis

To change the time scale of the chart, click on the X axis. The window in figure 7.8
appears.

Scales
v Automatic

vV Au hanae Max | 3.12.2004 10:40:0
| } 13.4.2003 00:00:01

0K Cancel
| |

Figure 7.8 Axis Settings: Measurement time

By disabling the Automatic option, the minimum and maximum time values become
active. By clicking on the Change buttons for the maximum and minimum values, the
time range can be specified. By enabling the Automatic option, the measurement time

will go back to the initial range.

To change the unit range, click on the Y axis. The window in figure 7.9 appears.

~
3 Axis Settings [ﬂ]ﬁ_hj
Titte: (XTI
Scales
v Automatic
vV Au hange Max ‘ 23949
[V Aut ange | l -1
0K I Cancel I

Figure 7.9 Axis Settings: Unit range

By disabling the Automatic option, the minimum and maximum measurement values
become active. By clicking on the Change buttons for the maximum and minimum
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values, the unit range can be specified. By enabling the Automatic option, the
measurements will go back to the initial range.

Change the Title

Click on the title name to change the title of the chart. The window in figure 7.10
appears.

r ™~
Chart Title ui&

Enter New Chart Title:
[1€0503

| OK Cancel |

Figure 7.10 Chart title

Enter a new chart title and click OK.

7.4 Time Window Statistics

The time statistics window shows the minimum, maximum and average measurement
values of the selected parameter.

[~ Time-Window Statistics for Temp(°C)
Max: 27,736 at 28.11 21:40 Min; 2,402 at 23.03 20:00 Average: 5,636

Figure 7.11 Time window statistics

7.5 Table

The table in the chart window gives an overview of the data numbers, recording time,
temperature and depth depending on which signal unit is visible. The user can browse
through the numbers by using the arrows in the right corner (see figure 7.12).
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Number[ Time ITemp(°C) IDepth(m) J -
| | 19808 28.8.2003 13:10:00 5,228 128,56
| | 19809 28.8.2003 13:20:00 5,192 127,85
| | 19810 28.8.2003 13:30:00 5,157 130,14

| | 19811 28.8.2003 13:40:00 5,122 138,89 |

| | 19812 28.8.2003 13:50:00 5,122 127,35 L
| | 19813 28.8.2003 14:00:00 5,122 134,74
| | 19814 28.8.2003 14:10:00 5,122 141,19
19815  28.8.2003 14:20:00 5,122 141,19
| | 19817 28.8.2003 14:40:00 5,122 140,27
| | 19818 28.8.2003 14:50:00 5,122 141,42
| | 19819 28.8.2003 15:00:00‘ 5,122 131,28
| | 19820 28.8.2003 15:10:00 5,157 134,95
| | 19821 28.8.2003 15:20:00 5,157 131,76
| | 19822 28.8.2003 15:30:00 5,192 120,92
| | 15823 28.8.2003 15:40:00 5,192 116,29
| | 19824 28.8.2003 15:50:00 5,228 115,38

L O I

Figure 7.12 Table

7.6 SDX chart

Selecting data for analysis (creating SDX files)
Double click on the DAT chart file in Overview Pane. The original DAT file appears in

graphic form (see figure 7.13).

[l

() DAT Chart(C:\PatternFinder\Projects\SFP\1C0503\1C0503.DAT)

2(EE|lEd Ao P e

1C0503 Number | Time [temp(=C)[pepth(m)| ~ |

| | 43225 7.2.20040400:00000 3,55 154,75

| | 43226 7.2.200404:10:00000 3,55 148,25

.00 | | 43227 7.2.200404:20:00000 3,55 152,51

20,00 | | 43228 7.2.200404:30:00000 3,55 144,21

40,00 | | 43229 7.2.200404:40:00000 3,55 141,52

60,00 | | 43230 7.2.200404:50:00000 3,55 140,84

5 50,00 | | 43231 7.2.200405:00:00000 3,51 14599
o 10000 9 || 43232 7.2.200405:10:00000 3,51 146,21
Toont PR e

T 14,00 Fiiom 5 | | 43234| 7.2.200405:30:00 000 3,51 142,62

§ 12,00 Fieooo | 93235 7.2200405:40:00000 3,47 144,17

i | | 43236 7.2.200405:50:00000 3,47 139,46

st 1 18000 Ml 437 7.2.200406:00:00000 3,47 143,72

-F20000 '] 43238 7.2.200406:10:00000 3,47 145,97

-§22000 | | 43233 7.2.200406:20:00000 3,47 144,62

.......................................................... 22000 [ | 43290 7.2.200406:30:00000 3,47 140,58

3003 2806 2600 2512 2403 2206 2009 1912 | | 43241| 7.2.200406:40:00000| 3,47 133,84
Measurement time: 13.4.2003 - 3.12.2004 || 43242 7.2.200408:50:00000 3,47 134,74 ~

“Time-Window Statistics for Temp(°C)
| Max: 27,736 at 28.11 Min: 2,402 at 23.03 Average: 5,636 | o« | e | e
Figure 7.13 Chart
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To extract the series and data range you want to view in the chart, click the Select
Signal to Signal Chart button on the main toolbar and the following window appears:

] OAT OreriC\PtternFrster Progects\5F M Preject 1\ COS11 DAT)
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Figure 7.14 Select series to export to signal chart
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Figure 7.15 Select series to export to signal chart

Select the series and data range you want to use and click OK
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A signal (SDX) chart appears:
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Figure 7.16 Signal Chart

7.7 SDX Chart bar

When the SDX chart is opened, buttons related to the chart are displayed:

BoslkEEalms s #n

Figure 7.17 The Chart Bar

All of the buttons on the SDX chart bar have the same functions as the DAT chart

buttons except that the SDX chart has a History button:
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7.8 Edit Chart operations

Click the Edit Chart button on the chart bar to open the Chart Editor. The Chart
Editor is a multi-option menu with a Tree View interface.

There are four main branches on the tree:

1

Series

2. Chart
3.
4

Data
Export

:® Edit chart

=] Series

El- Chart

: E} Axis

i Titles

| i-Llegend
i i-Panel

i i-Paging
i E-walls
i~Data

- Export

)

Temp(°C) | @ Line: Temp(°C)

Format I Point ]

Border..— | [~ Dark3D Line Mode:
[~ Stairs

Color...Jll| I~ Color Each [~ Inverte
Pattern... v Clickable outine...
Height 3D: |0 j ¥ Color Each line
Stack: None 62 Shadow...
Treatnulls:  Dont Paint hd| Gradient...[ |

Close

Series

The Series window offers the same features as the Active Series List Button.

Figure 7.20 Edit chart
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Figure 7.21 Edit chart: series
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When a particular series is selected, for example, the Depth series, a two tab menu
opens, as seen in fig. 7.22. Under Format, the user can format each series. The Point
tab has the same function as the Data Point Marker button on the chart, plus

formatting of the points.

[ 3 Zdit cvan d—-ﬂ
o ';e:.;,h:m Deoie) - t Une: Deptrdm) e
s Chart Format | Point
* Aus e Mode
Left Axs Qorder,, Qark X0 peinginy;
Raght Jom Staes
Too Avs Coler.. 1 Color Tach
Bottom Axs
Dwpth Hughdt Eatten ¥ Cceable Qutne
Depth Top N
Titdes Weghe 10; 0 ¥ Colr Each Ine
Lagerd
Parel Sol e - pedow,,
Pagrg
Nas Trestpuis:  Dont Paint - @radent..
Data )
Export
Clore
Figure 7.22 Format Series
Chart
The chart branch has six sub branches:
1. Axis
2. Titles
3. Legend
4. Panel
5. Paging
6. Walls
(9 tditcnart [E——
"4 Senes 7 Visdle Scies e, | Labeks | Tids | Gad | Posen |
Deptrin) o -
P :"”e.r < Gehind 003005 | Marwmas | Maemun | Jecrement |
ol _::.tsn_! J Mtomatc
Left ks ;_;: e~ e %
Beht Axs Yoo Avs v pcbie ¥ yrerted
Top Aws Eotton Axm
Bottom Axe Depth Right (oganthmc
Depth Faght Depth Top
Depth Tep Lpg Save;
Tithes
Lingerdd
Panel
Pagng
\vabs
Detla
Dot
Cos

Figure 7.23 Axis Formatting

Figure 7.23 shows a six tab Axis menu. There are numerous options, some of which
can drastically change the behavior of the chart. For example, under Minimum and
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Maximum the user can set the min. and max. measurement values which are displayed
on the chart. The Ticks tab has the same function as the Horizontal/Vertical gridline

buttons in the chart bar.

Titles

The Titles menu, figure 7.24, gives access to 4 titles. Each title presents a multi line
text window which can be positioned anywhere on the chart. There are multiple

formatting options.

r Y
® Edit chart L-th
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& Chart ite X

Axis = E 5
R — Style | Position | Format | Border | Text | Gradient | Shadow | Picture
i [posson | Format | sorcer | Text | Gradent | sadow | e |
i beTite v Visible v Adjust Frame Alignment: Center v
i i-SubTitle

..SubFoot | Text:

Footer 1C0503

-Legend
i Panel
- Paging
- Walls
Export

4 »
Edit...

Legend

Figure 7.24 Titles menu

The legend menu (see figure 7.25) gives the user the option of displaying a series
legend on the chart. The 10 tab menu offers various styling, positioning and formatting

options of the legend.
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Figure 7.25 Legend Menu
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Panel

The Panel menu (see figure 7.26) offers various format options for the panel. Images,
pictures and icons can be imported onto the panel as back images.

4 -Senes Cokv | Barders | Mavges © Geadent | Stiadow | Inage
goke.. ]

Defous

7 Dack Trage Iopide

Cept ghe
Dwpth Top

Figure 7.26 Panel Menu

Paging

The data series can be split up into pages, with a user defined number of points per
page. Only one page is displayed at a time, and the user can scroll through the pages
using the arrow buttons which are enabled on the chart when paging is activated.

Paging can be useful when viewing different time periods.

It is not possible to define an offset and sampling periods and start time can limit the
usefulness of this option.

Deptnin) Pants per Page: 0
4 Curvect: page Lagend
Left Aes 7| Sele Lo Fage
o Page b poe

Sotom Axs ALSs soiw wan

eoth Top
Depth Top Page Lof 1

Figure 7.27 Paging Menu
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Walls

-
» Edit chart

Figure 7.28 Walls Menu

The Walls menu in figure 7.28 offers the option of formatting the four walls of the
chart. The menu has similar options as the Panel menu, for example, by click the
Pattern button the user can import an image and place it on the wall.

Data

The Data menu in figure 7.29 gives the user access to the database on which the
chart is based. Here text labels can be set to each measurement point. The user can
also change the time and measurement values.

When making changes to the data the Save Window Data button is activated
allowing the user to save the changes.

Export

See chapter 14 for more information.
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Figure 7.29 Edit chart: data
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8. Filtering and Operations

This chapter explains the filter and signal operations available on the main toolbar.

8.1 Filtering
Select a SDX file and click the Filter Signal button.
The following options appear:

Moving Average
Derivative
Pulse

Digital Filters

v v v v v

Signal Processing
Regression Curve Fit
Level/Band Compare

Set Sampling Rate

Figure 8.1 Filter Signal

All the filter options result in a new SDX file where the filtered signal is displayed and
the difference between the original SDX signal and the filtered signal can be viewed.
The difference signal can be accessed through the Active series button on the chart
bar.

Moving average
Moving average is an efficient method to even out large irregularities in the signal. It is
especially useful when preparing a signal for behavioral event analysis.

Click the Filter Signal button and select Moving average. The window in figure 8.2
appears:

| R
£ Moving Average Filter = iﬁ?—]

Moving average filter settings:
Window Length: 9 -
# Repetitions: 1 _¢_|
oK Cancel ‘

Figure 8.2 Moving Average Filter
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Under Window Length define the size of the window, i.e., the number of

measurement values. The minimum is 3 values.

Under Repetitions define how often the procedure is to be carried out.

Click OK and a signal chart appears:
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Figure 8.3 Signal chart
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Click the Histogram button on the chart bar and select Difference. The histogram
shows that Moving average mainly targets relatively small amplitude variations.
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Figure 8.4 Histogram

Note that Moving Average inevitably results in amplitude distortion and time shifting.

PF automatically corrects the time shift in the resulting signal.
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Derivative

2 Point (ROC)
8 Point

Pulse

Pulse Detection
Pulse Per Minute

Digital Filters

Low Pass
High Pass
Band Pass

Signal Processing
Average

Round Off
Round off is used, for example, when preparing a signal for ambient/level event
analysis.

Select Signal Processing and then Round off. The window in figure 8.5 appears:

<« N
> Round Off Sigral 2 | 12— -

Round OFF Settings

(s Floatng pont Integer

SRERE;

Do place: 12

[0 o

Base number: |5

Step s2e1 0,05

Example; §44,75 -> 654,7¢

o I Cancel

Figure 8.5 Round off

The user can choose between Floating point and Integer.

Floating point

By selecting Floating point you can filter the decimal values. This can be useful when
working with low bar values where the decimals play a significant role. First you select
the decimal place you want to work with (see figure 8.5).
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Secondly, select the Base number. The Base number defines the resolution of the
selected decimal (see figure 8.5).

Click OK and a signal chart appears:

St TR Pragiers Per S v B pgn s I TET I WP 1T 10 e
Fropwn e

Y) SIP - Sigod chet - Dot - ( gwm Fes Patteralnder Prainon SEP I TDN S0P DSt sox  deese]  vee | ownsy b

g

® Wesme Thbne be S

Figure 8.6 Round off: Floating point

Integer
The Integer round off is useful, for example, when preparing a signal for ambient
analysis where you want to decrease the number of events around the level values.

) Round Off Signal =
Round Off Settings
" Floating point & Integer
2 |5
Base number: |50| $]

Step size: 50
Example: 28,47 -> 50

OK | Cancel

Figure 8.7 Round off

When selecting Integer, the decimal values are rounded off. The integer values can be
rounded down to a Base number defined in the unit values of the signal (m, °C, etc.).
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Click OK and a signal chart appears:

1 Signal Chart (Umave] e ]
BeakE
. " [rameer] Time | Dot [oferenceimi] «
73S 7.5.2000 W:%0:00 ™

713 7.2.2006 33:%0:00 o

.
| 1hos g ™
1338 E0

[ | nae 0 20

{ | mam < 30:00 £ 2,1M4

| 11 0 =0 2,543

—

71312 2.9.2006 0 350 1

£ | | 73 7.5.2005 20:00:00 35 L 6
§ = ] 210ds 73 2006 2003040 = TS
a* { | 71335 7.5.2005 200 20:00 30 9,145

—

‘_‘ 7.9 2005 2020100 3 49,5608

| 3% 12,457

-

g 1 (0 DS0 (0] [ B )

1344
C1OT0360 DI 190000 G101 0000 FLES0I00 S107T0I0E 01100000 0131000 1348
Meassronel ioe 1482005 - 121 2007
Teme-¥incow Statwecs for Deptim)
Muce: 650 1 20,06 1230 M © ot 19,04 00:00 Mowrage: 24,1 -« | - > | » |

Figure 8.8 Round off: Integer

Scale
Select Signal Processing and then Scale. The following window appears:

‘Scale filter
Unit: ]Celsius
Offset: IO
‘Scaling Factor
(¢ Multiply l._
-1
(" Divide
[~ Absolute
x|

Figure 8.9 Scale

Offset

Offset values can be used to compensate for a known offset in the measurement
signal. You can add or subtract a value by adding a + or — in front of the number. The
offset is defined in the unit value of the signal (m, °C, etc.). Note that you can use
decimal values.

Scaling factor:
Scaling factor multiples or divides the signal after the offset has been applied. Note
that you can use decimals values.
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Click OK and a signal chart appears:
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Figure 8.10 Scale

Single Spike Filter
Single Spike Filter is used to remove erroneous spikes in a signal as well as
preparing a signal for pattern identification.

Select Signal Processing and then Single Spike Filter. The following window
appears:

r@ Single Spik...ﬂlg‘l

Filter Settings

Time

10 [Min |

oK | Cancel

Figure 8.13 Single Spike Filter

Under Time define the maximum duration of the spike (sec, min or hours).
Under Unit define the minimum amplitude in the signal unit value of the spike.

Both positive and negative spikes are removed.
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Click OK and a signal chart appears:
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Figure 8.14 Single Spike Filter

The difference signal shows the spikes removed from the original SDX signal.

Smoothing

Data smoothing is primarily used to reduce low-level noise in the measurement. It can
also be used to prepare the signal before finding behavioral events and patterns.
Note that Smoothing does not distort or time-shift the signal.

Select Signal Processing and then Smoothing. The following window appears:

r | |
25 Smoothing Filter Options ﬂ]&]

Define smoothing parameters

Resolution: 0,0043

Resolution multiplier: |1,1

Maximum iterations [l |4

OK Cancel l

Figure 8.11 Smoothing

Under Resolution define the minimum difference between two aligning
measurements.

Under Resolution multiplier you can multiple the resolution

Under Maximum iterations you can define the number of iterations, i.e. how many
times the smoothing operation is performed.
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Click OK and a si
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Figure 8.12 Smoothing

urve Fit

urve fit can mainly be used to:

to measurements
ased trends from signals

e Create normalized signals

All regression curve fits are calculated at once.
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Figure 8.17 Curve fit chart
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Available curve fits are: R squared
m: Mean (not basically a curve fit)
Ir: Linear regression Ir-r"2
pr: Power regression erA2
er: Exponential regression erR™2
q: Polynominal regression (3°) qrR"2

R-squared value says how well the resulting trend matches the original data points.

Differential values
By subtracting the fitted curve from the signal, biased values can be removed resulting
in an “AC” signal, i.e. an alternating signal around the fitted curve/zero.

Dm = Signal-[m]
DI = Signal-[Ir]

Dp = Signal-[pr]
De = Signal-[er]
Dq = Signal-[qr]

Positive (Offseted) differential values
The subtraction of the minimal differential value from the differential value, provides the
offsetted positive values.

Dm+ = Da-[Min(Dm)]
DI+ = DI-[Min(DI)]

Dp+ = Dp-[Min(Dp)]
De+ = De-[Min(De)]
Dg+ = Dg-[Min(Dq)]

Normalized values with range from -1 to 1
Normalized values are good when comparing different signals. This is accomplished
by dividing the differential values with half the differential range .

Snm = 2Da/[Range(Dm)]
Snl = 2DI/[Range(DI)]
Snp = 2Dp/[Range(Dp)]
Sne = 2De/[Range(De)]
Snqg = 2Dg/[Range(Dq)]

Level/Band Compare
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Set sampling rate
Click the Filter Signal button and select Set sampling rate. The following window

appears:

-

Set Sampling Rate

Startdate |53 4 2003 =l

Start time loo:oo:oo s

=

Interval [1— Iﬁ—ﬂ
OK I

Figure 8.15 Set sampling rate

Set new start date, start time and sampling interval.
Click OK and a signal chart appears:

) Signal Chart (C:\PatternFinder\Projects\SFP\A1\A1 SFP_DS1.5DX) ol e ==
¥ B e - | =~ -
Bee kE|l @ 5% o
- Signal chart - Depth - C:PatternFinder Projects'SFP\A1'A1 SFP_DS1.S [ [Number Time Depth(m) | ~
1 : : . - ¥ 1]23.4.2003 00:00:00 -0,33 il
0,00 } 4 || 223.4.2003 00:10:00 0,37
| 3 23.4.200300:20:00 0,3
S000 T 7 4/23.4.2003 00:30:00 -0,35
el || 5 23.4.200300:40:00 -0,35
|| & 23.4.200300:50:00 -0,33
150,00 + {-: | | 7 23.4.2003 01:00:00 -0,32
g ! || 8 23.4200301:10:00 0,32
£200.00:7 1o || 9/23.4.200301:20:00 -0,31
o : 10 23.4.2003 01:30:00 0,29
250,00 H
: (| 1123.4.200301:40:00 0,06
300,00 } - || 12 23.4.200301:50:00 0,28
: | 13 23.4.2003 02:00:00 -0,28
350,00 11+ || 14 23.4.200302:10:00 0,27
! | 15 23.4.200302:20:00 0,27
BT 16 23,4.2003 02:30:00 0,26
01050000 01080000 01410000 01020000 010500 || 17 23.4.200302:40:00 036
Measurement time: 23.4.2003 - 27.4.2004 || 18 23.4.2003 02:50:00 0,03
[~ Time-Window Statistics for Depth(m) =
Max: 411,72 at 16.08 06:10 Min: -14,57 at 15.03 22:50 Average: 165,6 | [ » | » |

Figure 8.16 Set sampling rate

If the start time is outside the signal the starting value will be zero. Points are added
until the signal ends and each point is interpolated.
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8.2 Signal Operations

Subtraction

This chapter shows how to subtract one signal from another.

Select the chart you want to work with. Once the chart is active click the Signal
operation button on the main toolbar and select Subtract (see figure 8.17):

Add

Subtract

Multiply

Divide

Compare Signals
Correlation
Regression Analysis
Scatter 2D

Scatter 3D

Figure 8.17 Subtract

The following window appears:

) Subtract sagnals

Select sgnal to subtract from 1C0M07 D52

[~ Absohute dfference

Fiter [* Al Projects

« |

Figure 8.18 Subtract signals

You can filter the signals by selecting one of the options in the drop-down list (see
figure 8.18). Note that this option is not available when working with a SFP.

By checking the Absolute difference box (see figure 8.18) all resulting negative
values are converted to positive values.
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Select the signal you want to subtract and click OK.

A signal chart appears:
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Figure 8.19 Signal Chart

The values in the resulting chart are both negative and positive.

The number of values in the resulting signal is the same as in the original signal.

Compare

The Compare option allows the user to compare two signals to check if their values
match.

Click the Signal operation button on the main toolbar and select Compare

The following window appears:

L) g o 1 e g S Gt et 3414 =
Meak LR sdEE K %,

I S et - Depts - C'Pattorsl mder Prageess AFF10C0OT 2C040T_DY

|

on v
weomarereed 1w £ 5 2000 T 04

" .

Comtriny

-

-

Tere- e Syames ty Dartiie)
M 1 L W im e At O - - - .

Figure 8.20 Compare signals
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Level: The level (L) determines the value that each pair is compared with, default is
less than one.

Absolute: The absolute difference of the pair compared to the level.

(If |]a-b|<L then c=1 else c=0).

Relative: The relative absolute difference of the pair compared to the level. (If a#0 ™
|(a-b)/al*100<L then c=1 else c=0).

Ratio: The ratio of the pair compared to the level.

(If a#0 ™ |b/a*100<L then c=1 else c=0).

Discard zeroes: If either point is zero then the comparison is false (0).

Larger values defines denominator: If using Relative or Ratio then the division will
use the larger absolute value as denominator, and the smaller as numerator.

Select the signal and click OK. A signal chart appears:

f i3 Compare signals |i'ﬂ‘&
Select signal to compare to 1C0407_DS3 Compare
1C0407.SFP - Depth(m) - SIG DS2 (Depth) Level
+ Absolute
" Relative
" Ratio

[~ Discard zeroes

-

Filter |* All Projects __] 4,

Figure 8.21 Compare

The result is always either zero or one.
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9. Periodic Statistical Analysis

A periodic function is a function that repeats its values in regular intervals or periods.
The periods available in PF are:

Minutes

Hours

Days

Weeks: Starts on Monday

Months: Starts on the first day of the month

9.1 Performing a Periodic Statistical Analysis
Open or create a project and open the SDX file.

Click the Signal period statistics button on the main toolbar and the following
window appears:

Time-Averaging Stati...

Signal
]Celsius {Temperature) _J

4

Period
(" Minutes m
" Hours m
(" Days m
" Weeks W
(" Months m
" Years m
¢ Points 50 v

Parameters
|~ Interpolate period

[™ Time weighted statistics
[~ Show empty periods

Figure 9.1 Time-Averaging Statistics

Define the period you want to analyze: minutes, hours, days, week and month (see
figure 9.1).

Interpolate period: If checked, this option will add points at the beginning and the
end of the period.
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Time weighted statistics: If checked, the statistics will be time weighted.

Click OK and a statistics chart appears:

£ Statistics Chast (CAPattemPinder Projectst FP\Project 1\Project 1 031 STA) |r=-1-h
b -~ . - . = vy »
ject 3 SFP - Statistics chart - C\PaternFinder\Propects\SFP Project 1'\Fropet 1| DX S
000 145 Date 16.5.2004
140 Tire: 00:00:00
iy 135 Max 104,02 Depthim)
400 13 v £9,90 Depth{n)
|_ Wide 57,00 Depthim) |~
0,00 L “ea 09,35 Oepthim)
eopo 120 Magan 5,57 Depthin)
118 Range 14, 3% Depth{n)
g 1080 10 Total 14277,45 Depth{m)
- Sadt 3 M
[ - S dev, 2,33 Depthin)
E4a 105
ﬁ R 2 3 RS0 2,35 Percent{%)
S 14000 1% Ponts 144 Cournt()
y ® Zrergy  BIG5350,93 Degthim's)
18800 %0 Grices 1,54 Ab.0
180 00 a5 Skewness 0,83 b.0
¢ o Wode 300,54 Oepthin)
X000 ' 2 Vararce $,45 Depth{n'm)
22".’” cecfecsccccenbas seteveccsbosesrsbon A S —— R ySy—— 70
000 elessccrtccsvesmsesecccaspasncnny cepaceccop seceshmesees mman=ceah H I -
O104 ©106 0108 0130 0142 0102 0104 01DS Of08 0L10 9142 < ¢ »
Meniurernent ne 1362003 - 3322004

Figure 9.2 Statistics Chart

Each point in the chart represents a statistical value for the selected period. Save the
chart and a STA file will be created.

There are 15 parameters in total, each with its own color. By moving the cursor on the
chart the value for each parameter is shown in the table on the right side of the chart
(see figure 9.3).

16.5.2004
00:00:00

104,09 Depth{m)
_ 89,90 Depth(m)
Middle 97,00 Depth(m)
Mean | 99,15 Depth(m)
Median | 99,57 Depth(m)
Range | 14,19 Depth(m)
Total 14277,45 Depth(m)
Std. dev. 2,33 Depth(m)
RSD 2,35 Percent(%)
Points | 144 Count()
Energy 8565550,99 Depth(m's)
Kurtosis | 1,54 Arb.Q
Skewness -0,83 Arb.Q
Mode | 100,54 Depth(m)
Variance 5,45 Depth(mm)

Figure 9.3 Table
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The table lists the following parameters:

Number of the period
Date of the period
Time of the period

Max: Maximum value of the period

Min: Minimum value of the period

Middle: The average of the max and min value

Mean: The time weighted average value

Median: The mid value in the sequence of measurements arranged by
amplitude

Range: The difference between max and min

Total: The total sum of all the values in the period

Std. Dev.: Standard deviation

RSD: Relative standard deviation

Points: Number of points in the period

Energy: An indication of the area the signal defines over time. The energy unit
is the signal unit multiplied by the time unit in seconds, for example, a
temperature signal (°C) has the energy unit =°C's

Kurtosis: A measure of the “peakedness” of the distribution and how it varies
from the normal distribution. A zero value indicates a normal distribution. A
positive value indicates a peaked distribution while a negative value indicates a
flat distribution.

Skewness: A measure of the asymmetry of the distribution and how it differs
from a normal distribution. A zero value indicates a normal distribution. A
positive value indicates a positively skewed distribution while a negative value
indicates a negatively skewed distribution.

Mode: The mode is the value that appears most often in a set of data.
Variance: In statistics variance measures how far a set of numbers is spread
out. The square root of variance is called the standard deviation.
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To select the parameters you want to view in the chart, click the Active Series button
on the chart bar. The following window appears:

= 7 —

b @ — Mn x|
P v Misde

B @ Mamn [ cocet |
P W — Madan

&p Rawge Ivest
Mo W Tow

P ¥ — Sid dav “ |
pix @ — 8BS0

M ¥ — Pore Nare I
P W — Enegy

Px @ — Kutosk

o P Shewnes

P ¥ — Mode

P @ — Vanance

Figure 9.4 Active Series

Select the parameters you want to view and click OK.

In the chart in figure 9.5, all the parameters have been selected.

T “. A\ S > e — D S
UQ& E‘;LL.!:JJ&EE Qb P
yect 1 SFP - Stansncs chart - C\PaternFndec\Propw e\ SFP Progct 1\Project 1_DX1 5 3
Povipey i
1« T
1 |V
30 mn 89,90 Deotip) |
s Vackse 9700 Ceptrlm) |
y oan 9,15 Cptin)
A vede 6,57 Dephin)
1"s Rarge 14,13 Deprin(m)
1110 Tord 14277,45 Deptnim)
105 i S, de 2,33 Dept(e)
= 2,35 Percanti™)
100 ety 144 Coontl)
= Srergy  $588550.9% Dephin)
« urvous LS4 A0
% Sapamany 0482 av )
o | Mode 100,94 Deprh(m)
o Vararce S.45 Depin )
70
: Y SR & -
0104 0108 D108 0190 0342 M2 0104 D05 D103 D110 0142 f €= > '
Mesmrernand ese 134 2003 - 3112 2004

Figure 9.5 Statistics chart
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9.2 Extract Signal from STA file

To extract a signal from the STA file, click the Select signal to signal chart button on

the main toolbar

The following window appears:

Create Soref Ot
Sgrel

3

Darta Rarge

mmj

foeco0ne —-—[mx:m .
s curser
_oue | o |

.-WI

Statistcs

UQ&ELLEJJ&E- ¢t o »

chat - C .P.matr.F;denP alt-.L':!"‘lP'-'- ect l\Sn ect 1 T

e om

e o2
Meaaerent e 174 3000 317 2004

o oy o 08

06:00:00
104,05 Degetvyv)
85,50 Depthin)
97,00 Degtvyw}
93,15 Depthim)
9,57 Depthie)
14,17 ‘Depthire}
19277 45 Deothipy}
2,33 Depthire}
2,35 Peroent{™}
344 Cournl)
B565550,9% Depthiws)
L84 a0
043 4
100,54 Depthje)
5,45 Degehjew)

Figure 9.6 Select series to export to signal chart

Figure 9.7 Create signal chart

~Create Signal Chart

~Signal
IMax

2}

—Data Range

From: To:

[13. 4.2002 v | 3.12.200¢ v |

{00:00:00 = [00:00:00

Use cursor I Use cursor l

Create I Cancel l
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Select the signal and the range you want to extract. Click Create and a chart with the

extracted signal appears:

| { X -
BegEEL-@ Sl EEBP®
1.5FP - Sygnal chart - Depth - C\PatternFinder\Projects\SFP\Project 'Project 1_DXI1E urniver | Time |oeptim)| «
Fromct 1 SFP . Signal chart - Depi - CPatiernFinder Projects SFF@romet 1Propect 1_0X1 51 SDX — :; ;:zmw“z;jm“ :;2
0,00 : : i ; ‘ :m | 20.1.200400:00:00 137,3
1000 [ |24 | 31.1.200400:00:00 139,01
g (=5 | 122004000000 19,20
P B |6 2.2.200400:00:00| 141,97
w000 §4- |m7 | 322009000000 19061
0,00 fff- | |8 42.200400:00:00 135,77
70,00 | |28 | 5.2.200400:00:00 140,19
£ oM 100 6.2.200400:00:00 135,15
5000 §-< 4 |
100,00
51000 HE= £.2.200900100:00 | 139,93
12000 §--- | |03 | 5.2.200400:00:00 140,26
12000 }--- - |4 | 122009000000 13,20
14000 ) - | |35 | 11.2.200400:00:00 138,48
140,00 F--- [ |xe | 1222009000000 13,8
e} (o7 | 1x22004000000 19,73
160.00 : | |oe | 1420040000000 140,94
190,00 bowesoil 8 : ; ; : \ : \ o [fo9 | 1522004000000 1427
004 0106 008 010 192 0102 DGe (105 o108 0100 0192 [ 310 162.200400:00000 143,71
Weszuramet fins: 136 2000 . 512 2004 | 311 | 17.2.200600:0000| 142,50 |
 Tme-iindow Stasstes for Depthim)
Mac 186,338 06.05 Min: -0,7272 3t 03.12 Average: 126 | o« »w | » |
Figure 9.8 Signal Chart
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10. Overlaying

This chapter shows how to overlay multiple signals.

10.1 View multiple signals
Create or open a project.

Click on the Create Overlay Chart button on the main toolbar and the following
window appears:

&) Create Overlay Chart =
[ Create an Overlay Graph
Select Signals: Filter lx Al Ll

_| SFP1 - Temp(°C) - DAT (DAT 1)
[_] SFP1 - Depth(m) - DAT (DAT 1)
V| SFP1 - Temp(°C) - SIG TS1 (T1)
["1 SFP2 - Temp(°C) - DAT (DAT 2)
[ "] SFP2 - Depth(m) - DAT (DAT 2)
V| SFP2 - Temp(°C) - SIG T51 (T2)
[ SFP3 - Temp(°C) - DAT (DAT 3)

L1SFP3 - Dei rhii - DAT iiAT 3i
I} SFP3 - Temp(°C) - SIG TS1(T3)

[~Time Shift 1 [T Interpolation
(" None AL
" Apply annual comparison =" Annual
(" Shift signals to same starting time
" Apply daily comparison
" Apply burst comparison 0 |-

ok | cancel |

Burst count

Figure 10.1 Create Overlay Graph

Select the signals you want to overlay. You can filter the signals by selecting one of
the options in the drop-down list (see figure 10.2).

£ Create Overlay Chart

~Create an Overlay Graph
Filter emp(

4

Select Signals:

|_| OT1.5FP - Temp(=C) -
|1 OT1.5FP - Temp(°C) -
[] OT2.5FP - Temp(°C) -
[1 OT2.5FP - Temp(°C) -
[ ] OT3.5FP - Temp(=C) -
["] OT3.5FP - Temp(°C) -

- Temp(°C) ’ |

Figure 10.2 Filter
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Once the signals have been selected, click OK and an Overlay chart appears:

59@ EEL @ SWE »

w I - Ovesday chart - - C:Program Fies PatternFinder Projects MFP'Overay 1'Overday 1_MOS5
00
-}50.00

’ F108.00
150,00
200,00
250,00
309,08
faseoe

- 4oeoc§

450,00 3

209,09
“fss0,00
609,00
850,00
“froeoe
750,08
_jaoso0
849,00 5 ’

Tempertae"C)

91012004 01012008

Wessurmment tive 7 4. 2003 - 15 52005 ol | 550 bl

Figure 10.3 Overlay Chart

Each unit has an axis and a different color (see figure 10.3).

Overlays with a single unit use colors outside of unit group colors (see figure 10.4).

neaa EEL @AW »

+ LMFP - Ovesfay chant - - C'PatternFmder Projects MFP Overlay 1'Ovetlay 1|_MOt

trw 740001253000

Figure 10.4 Overlay chart: single unit
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10.2 Time Shifted Data

PF offers the option of shifting two or more signals to the same starting time. This is
especially useful when analyzing data from multiple recorders that have been used in
similar researches and have the same sampling frequency, but different start times.

Before overlaying the signals, it is recommended to prepare the data by extracting the
signal and data range you want to analyze. Select the signals you want to overlay and
under Time Shift select Shift signals to same starting time and Interpolation (see
figure 10.1).

Interpolation

Interpolation is necessary when measurements do not match when comparing them in
time. Signals that have the same sampling frequency but are shifted in time will display
erroneous results in the statistical overlay analysis. With interpolation matching
measurement points are created and thus all signals are included in each
measurement point.

Once the signals have been selected, click OK and an overlay chart appears:

) Overlay Chaet [C\Program Fled PasternFinder Fropect\ MFP\ Duerlay 2. Oveelay 2 101000 SR
e EELE@ATEE »

FP - Overlay chart - - C Program Fles PatternFinder' Projects MFP Overiay 2 Overlay 2 r

LYy

Degthin)

5703
Menawrement ane 30 £ 2010

Figure 10.5 Overlay chart

Now both signals have the same start time.
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10.3 Annual Comparison

When comparing signals on an annual basis, average values for days, weeks or
months are often used. In PF any measurement values can be used.

Select the signals you want to overlay. Under Time Shift select Apply annual

comparison and Interpolation (see figure 10.1).

Annual weeks: By selecting this option the values are split up into ISO weeks.

Once the signals have been selected, click OK and an overlay chart appears:

B Ovedtey Chart (CAProgrem Fies\PattemFinden Projects\ M Overlay \Overtay 3_MI03.00%)
Meakil =d AW W

Tenparsture™C)
3
e
L=
SE8888
(wpalag

«008

Q008

0181 080 01.03 0000 01050000 0157 0500 01.0520.08 01.11 0800 0101 00350
Meaturement tma 1 12000 - 31122000

3+ Tero{C) + raar 2003
1 - Termp{*C) - Your 200450

2 -Dephim} - Yesr 2002

1 -Depthipw) - Year 2004 135,50

B 3« Termp(*C) « Your 2004

3 - Termp({"C) - Yeor 2005 400
4 - Depth(e) - Year 2004
4+ + Depih(re) - Yaar 2005 57,75

Figure 10.6 Overlay chart

In the chart the signals are divided by years starting with the earliest year found in the

signals.
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It is also possible to perform an annual analysis using only one signal (see figure
10.7).

T
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Figure 10.7 Overlay chart 1 signal

10.4 Daily comparison
Select the signals you want to overlay. Under Time Shift select Apply daily
comparison and Interpolation (see figure 10.1). Once the signals have been
selected, click OK

An overlay chart appears:
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Figure 10.8 Overlay chart

In the chart all the values have been distributed over a one day period.
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10.5 Burst comparison

This option allows the user to gather a defined number of measurements (burst)
together for analysis.

Select the signals you want to overlay. Under Time Shift select Apply burst
comparison and Interpolation (see figure 10.1). Define the number of burst under
Burst count. Once the signals have been selected, click OK

10.6 Overlay Statistics

To do a statistical analysis on the overlay chart, activate the chart and click the
Overlay statistics button on the main toolbar.

The following window appears:

Qverlay Statistics
Unit

Celsius _v_I

Time Window
¢+ Al

" Window Only

Signal Selection
e Al
(" Visible Only
[T Interpolate Signals

Create | Cancel I

Figure 10.15 Select unit

Select the unit you want to analyze under Select Unit. You can analyze the whole
data by selecting All under Time Window or only the zoomed data by selecting
Window Only.

You can analyze all of the signals by selecting All under Signal Selection or only the
selected signal by checking Visible Only.
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Click OK and a statistics chart appears:

1) Ovatlry Statistics Ohart (C\Program FilesPttermFindert Dz pec O NFP, Overtiry T\ Chvartiy I_MO20.STO)
BedLasELLE=AEE»
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Figure 10.16 Overlay statistics chart

Each point in the chart represents a statistical value for each time stamp in the overlay
chart. If points in the overlay chart do not match in time, PF will interpolate the signals.
Save the chart and a STO file will be created.

There are 12 parameters in total, each with its own color. By moving the cursor on the
chart the value for each parameter is shown in the table on the right side of the chart
(see figure 10.17).

lName |Value lUnit
Number: | 103411
Date: 25.3.2005

3 [tme: |os00:0[
Max _ 7,00 Temp(°C)

Min » 5,82 Temp(®C)
Middle 6,41 Temp(°C)
Mean _ 6,37 Temp(°C)
Median v 6,33 Temp(°C)
Range 1,18 Temp(°C)

Total

Mode

Variance

25,48 Temp(°C)

Std. dev. _ 0,44 Temp(°C)
RSD 6,98 Percent(%)
Points _ 4 Count()
Kurtosis -1,33 |Arb.Q
Skewness 0,36 Arb.(

6,37 Temp(°C)
0,20 Temp(®C-°C)

Figure 10.17 Table
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The table lists the following parameters:

Number of the period
Date of the period
Time of the period

Max: Maximum value

Min: Minimum value

Middle: The average of the max and min value

Mean: The standard average value

Median: The mid value in the sequence of measurements arranged by
amplitude

Range: The difference between max and min

Total: The sum of all the signal values in a singular point.

Std. Dev.: Standard deviation

RSD: Relative standard deviation

Points: Number of signal points in the period

Kurtosis: A measure of the “peakedness” of the distribution and how it varies
from the normal distribution. A zero value indicates a normal distribution. A
positive value indicates a peaked distribution while a negative value indicates a
flat distribution.

Skewness: A measure of the asymmetry of the distribution and how it differs
from a normal distribution. A zero value indicates a normal distribution. A
positive value indicates a positively skewed distribution while a negative value
indicates a negatively skewed distribution.

Mode: The mode is the value that appears most often in a set of data.
Variance: In statistics variance measures how far a set of numbers is spread
out. The square root of variance is called the standard deviation.

To select the parameters you want to view in the chart, click the Active Series button
on the chart bar and the following window appears:
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Figure 10.18 Active Series
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In the chart below, all the parameters have been selected.
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Figure 10.19 Overlay statistics chart

Save the chart and a STO file will be created.

10.7 Extract signal from STO file

To extract a signal from the STO file, click the Select signal to signal chart button on
the main toolbar and the following window appears:

~Create Signal Char
—Signal
IMax _:J
~Data Range
From: To:
[ 7.4.200z v| |13. 3.2007 ¥
[o0:00:00 = |0s:00:00 =+
Use cursor I Use cursor I

Create I Cancel I

Figure 10.17 Select series to export to signal chart

Select the signal and the data range you want to extract.

©2015 Star-Oddi. All Rights Reserved Page 81



User Manual Pattern Finder

Click OK and a chart displaying the extracted signal appears:
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Figure 10.18 Signal chart
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11. Event Analysis

As the name indicates, events are a state of the signal that has a beginning and an
end.

There are four types of events:
Manual

Ambient/level
Behavioral

Multiple

PwONBE

11.1 Manual events

Open or create a project and click the Create Event Chart button on the main
toolbar. The following window appears:

- w
£ Create Event Graph L= ﬂ

1. Select series for event chart 4, Define amplitude levels

4

(" Celsius (Temperature)

2. Select parameter type
" Behavioral

" Ambient

¢ Manual

3. Set event conditions

Cut events if
[” time between Il = [pays ﬂ
points exceeds
Define minimum event duration

LT
Sk

- Minimal number of points: |5 =

Define minimum event amplitude

(" Percentage of range (0-100%): [5—
(s Absolute value (m) IZ ’TI Cancel

Figure 11.1 Create event graph
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To create a manual event, do the following:

1. Select series for event chart
2. Select type of event, in this case Manual
3. Click OK

An event chart appears:

17 Evert Chan (C:\PattemFinder Projects\ SF P Behaviomal event\Behaviorl event_DS1ELESK) oo | i)
v 3 b Q) o N
SFP . Event Chart - Depth - C:' PatternFinder Projects' SFP Behavioral event Behavioral eve | |Mamer [rme foeotrim)] »
aba . 75711 21.9,2004 18:25:00 38,26
0 75712 2192004 18:35:00 as,58
200} 75713 21.9,2004 18:45:00 e
75714 121.9.2004 18;55:00 57,01
i D 76718308 04 wov00 | 9.4z
&9 00 L] 75716 20.9.2004 19: 1500 s
£3,00 L
21.9,2004 19:25:00 98,78
8.09 21.9,2004 19:35:00 85,9
(] 75719 21.9.2004 19:45:00 87,01
g o m L] 7570 219.2004 19:55:0 %8
§ 1200 B |5
a w Musser  [Evant Start Tm
142,00 Y
160,00
129,09
200,06
220,00
40,00

01.01 2004 01.91 2002 01 .01.2006
Maasuramant e 154 2003 - 1 3 2006

Figure 11.2 Event chart

Event chart bar

There are five event operation buttons in the event chart (these options are available
on every type of events charts: manual, ambient, behavioral, multiple):

& Edit Event Types

Click this button to edit the name, description and color of an event type

@ Delete Event Type
Click this button to delete an event type

4_@_, Mark an Event

Click this button to create a new event type and mark an event on the chart.

4@7 Remove Selected Event
Click this button to remove an event from the chart

©2015 Star-Oddi. All Rights Reserved Page 84



User Manual Pattern Finder

@ Event operations
E Disable/show data series

'é! Histogram

The event histogram has the same functions as the DAT histogram except that you
can view the data either by Amplitude or Duration.

Histogean and data statetcs w
“ Oaa an Seltngs
D
niq ™ Defmit “ o
I * Anphhude Mumger of ore Afonelc
S " User 1% Serbution
25.03% =
Durston ir\_m o [, . j..q l\.u |
- RS Sedact 26,8 B4 SHE04 B
= -
- XN a8 1534 10.% 20
5 o
o &% x 4Am wer 2O LM 5l
TI 0.7 S 69,12 0,73 »
% g ~ o _ — — -
| L E L5 D445 8601 032 7
- l - 0
LR bl . oA} 50
Deta Statisscs
M 10,00 Max; 54,45 Rarge: 3443
Mesn: 18,73 Mechary 15,43 Ponte: J19
S, Opv: 10,50 Yenance: 206,01 Mode: 1084
Total: 40800,73 ASD: 5495
Pt | Clone Dport

Figure 11.3 Event histogram

L Export

The multiple event file can be exported to Theme for further analysis. See chapter 14
for further instructions.

Create an event type
Before creating an event the user has to create an event type.

Click the Mark an event button on the chart bar. The following window appears:
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r | Ty
i3 Select Event [ =B ﬁ

~Select an Event to Mark-

OK Cancel

Figure 11.4 New Event Type

Select New Event Type and the following window appears:

i3 New Event =B

Define New Event

Event name: Inormal

Parameter: lmanual

color -

OK Cancel |

Figure 11.5 New event

Insert the event name and the parameter and choose a color.

The event will be added to the list of event types (see figure 11.6).
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-
i3 Select Event |M
“Select an Event to Mark-

oK Cancel

Figure 11.6 New Event Type

Mark an event

To mark an event on the chart you first need to position the cursor on the point where
you want to begin the event and click the Mark an event button on the chart bar.

Select an event type from the list (see figure 11.7).

Click OK and the following window appears:

& k!
PatternFinder &J

Now move the tool cursor to the desired end time of the event, and press the toolbutton again

Figure 11.7 PatternFinder

Move the cursor to the point where you want to end the event and click the Mark an
Event button again.

The event will be marked on the chart as can be seen in figure 11.8.
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Figure 11.8 Event chart

To remove an event from the chart, highlight the event and click the Remove
Selected Event button.

You can edit the name, description and color of the event type by clicking the Edit
Event Types button (see figure 11.9).

i) Edit Event Definition | (5] |
Select Event to Edit | [ Event Definition-
Defined Events:

Event name: [normal

Parameter: ]depth

coor: [METT |

oK | Cancel

Figure 11.9 Edit Event Definition

You can also delete the event type by clicking the Delete Event Type button (see
figure 11.10).
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-
i) Delete event type =B

[~Select Event Type to Remove

Defined Events:

OK Cancel

Figure 11.10 Delete event type

11.2 Ambient/level events
An ambient event is basically a level event analysis

Open or create a project and click the Create Event Chart button.

The following window appears:

. Cromte Fvent Graph s RON
| Selecs perwy for avent chart A Defirm avpince levele
Mrber ofievels |5 :,
Ceban
Autoeatc defieison
=y =l
Deoth kepets 50m noerents
v Meter
Lufom f » [0
2. Sebect parsveter typm L2 from F ] l[l)
~ Setarsory o
0 Ataael (6 O ) n [2
T teha  [150 » |
e y
3. Set et Londiirs L e ]:’.o ® B
O evens ¥
I time between 1 2 |bey -
DONTES Enceeds I
Cxfioe momn axeot Araten
Mreval ronber cfponte: [ :]
Cedre orwense aveort sositizde Stabur OK
I Percentage of range f0-100%):  [¢
@ Moaskdw vakae fr) [ x| Cancdl

Figure 11.11 Create Event Graph
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To create an ambient/level event, do the following:

1. Select series for event chart
2. Select type of event, in this case Ambient.
3. Define amplitude levels

Define the number of levels and the range of each level. You can either insert the
levels manually or check the Automatic definition box and let PF automatically define
the levels based on the range of the signal.

The level definition can be saved as a template so when comparing multiple signals
you can have the same reference for all the signals. The user inserts a name and
description of the template. The template is saved when the event analysis is
activated. If the template already exists the user will be asked if he wants to overwrite
the template.

If the template has already been saved the user can reuse it by selecting it from the
drop-down list (see figure 11.11).

Once you have defined the levels click OK and an event chart appears:

v

) Brem Crae (C1Bragom Fiies Pamemi mder Sropear S & Amibeent svert\ amierr event SIP_DEY £50)
LaOCPL@as L = SEE o

vert Chart - Dephy - C Progrms Fies PasernFinder Projects SFP Ambiest event Amibiens |!

| S O

3y

|

| S |

I

Figure 11.12 Event chart: ambient

The event chart is divided into two, the graphical view and the table section.

The events are displayed in a Gantt diagram fashion in the graphical view. The levels
are visible on the right axis of the chart. The number of events and levels is the same.

The table section is also divided into two parts, the signal view and the event table.
The signal view is similar to the ones found in the DAT and SDX charts. In the event
table, every occurrence of the level events is represented in a chronological order.
Each level event has a number, description, start time and end time. No two events
can overlap.
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By zooming in on the chart and clicking on a particular event, the event is highlighted
in the event table (see figure 11.13).
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Figure 11.13 Event chart: zoom

11.3 Behavioral Event Analysis

Open or create a project and click the Create Event Chart button.

The following window appears:

& Select peracseter hype
i+ Behwiod
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" Mt
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Figure 11.14 Create event chart
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To create a behavioral event, do the following:

1 Select series for the event chart
2 Select type of event, in this case Behavioral.
3 Set event conditions
e Define minimum event duration (in points) and minimum event
amplitude.
4 Define the amplitude levels

Click OK and an event chart appears:

L vmnt Chart (Urnavest]
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Figure 11.15 Event chart: behavioral

In figure 11.15, there are three events, (D stands for Depth):

1. D+ = upwards movement,
2. D- = downwards movement
3. DO = no movement, which can be seen as a interval between events
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11.4 Multiple Event Analysis

All types of events can be used in multiple events analysis: manual, ambient and/or
behavioral.

To create a multi event chart, click the Create Multi Event Chart button

A window listing the events appears:

i@ Create Multi Event Chart [E=EN
Create a Multi Event Graph —
Select Signals: Filter l * All Projects l]

[_] Behavioral event - Depth(m) from EVT DS1E1 (Depth chart)

[ Behavioral event - Depth(m) from EVT DS1E2 (Depth chart 20m
v Behavioml event - Temp(°C) from EVT TS2E1 (Temp event chart)

|| Behavioral event - Depth(m) from EVT D52E1 (depth 2 event)

Selected items: 2 (max 9)

OK | Cancel

Figure 11.16 Create multi event chart

You can filter the signals by selecting one of the options in the drop-down list (see
figure 11.17).

.
f3 Create Multi Event Chart

~Create a Multi Event Graph

Select Signals: Filter lm :I'
1 . ~ M Projects
L] Behavioral event.SFP - De + Behavioral event.SFP '

|| Behavioral event.SFP - Depu

[ ] Behavioral event.SFP - Temp(°C) from EVT TS2E1 (C:\Pri
|| Behavioral event.SFP - Depth(m) from EVT DS2E1 (C:\Pri
[_| Behavioral event.SFP - Depth(m) from EVT DS1E3 (C:\Pr:
|| Behavioral event.SFP - Depth{m) from EVT DS1E4 (C:\Pr

Figure 11.17 Filter
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Select the events you want to include in the chart and click OK. A Multi Event Chart
appears:

-\|~Wl.:~
BesoOovORB! L= ANE ¢ »

1 - . RLLLIE R L L - L

" -

» - e - "a e 1P

[ e——— | [N ce=—— ] LAl ) ma

Figure 11.18 Multi event chart

You can only view one signal at a time. To switch between signals click the Active
series button on the chart bar.

The following window appears:

-
i Series List

}ax ¥ — Temp('C)
Az ™ — Depthim)

Figure 11.19 Series list

Select the signal you want to view on the chart and click OK.
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Figure 11.20 Multi event chart

11.5 Event operations

Click the Event operations button on the event chart bar and the following window
appears:

‘ & Event Oberatfons E J

& Fiter | Combine | Amplitude |

~Amplitude- Hit percent
[~ Filter by amplitude [~ Filter by hit percent
Min Max Min Max
o fo fo P

~Duration (seconds) 1 [~Group close occurrences

[~ Filter by duration |~ Combine occurrences
Min Max within (seconds)
o o P
~QOutput
(+ Filter the type OK I Cancel

" Filter to a new type

—

Figure 11.21 Event operations

The window on the left lists the event types. Only the checked events will be used.
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Filter
i e
&) Event Operations = [F= @
glfi Fiter | Combine | Ampitude |
DL3 Amplitude Hit percent
DL2
DL1 [~ Filter by amplitude [~ Filter by hit percent
Min Max Min Max
[o [o o o
Duration (seconds) Group close occurrences
[~ Filter by duration [~ Combine occurrences
Min Max within (seconds)
0 0 0
Output
(+ Filter the type OK | Cancel l
" Filter to a new type
Figure 11.22 Filter
Amplitude

Check Filter by amplitude to use this option. The values must be within the defined

range.

Hit percent: Check Filter by hit percent to use this option. The values must be within

the defined range.

Duration (seconds)

Filter by duration

Group close occurrences
Combine occurrences

Output

Filter the type: All event occurrences outside the filter are removed.
Filter to a new type: All event occurrences within the range are included in a new
event type. Insert a name for the new type.
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Combine
rt:a Event Operations EE™
DL3....coooivsins Filker  Combine lAmpIitude
DL4
DL3 Operation Priority
Bt% ¢ Intersection of occurrences
(" Overlapping occurrences = o)
(@ c
(™ Union of occurrences
Qutput
& ddisis . !
Result type [— Cancel
Figure 11.23 Combine: Intersection of occurrences
Operation

Intersection of occurrences: Check this option to find intersecting occurrences. A
new event type with all the intersecting occurrences is created (see figure 11.23).

Overlapping occurrences: Check this option to find overlapping occurrences (see
figure 11.24). The resulting pattern types cannot intersect.

r
{3 Event Operations lﬂl_,l&
DL5 Fiter  Combine | Ampiitude |
DL4
DL3 Operation Priority
DL2 :
&
DL1 Intersection of occurrences Primary Duration

(¢ Duration (+ Long
C Hit " Short

(™ Union of occurrences

Output

(¢ Filter overlapping occurrences by priority OK

~ Combine adjacent and overlapping
occurrences

Result type Cancel

Figure 11.24 Overlapping occurrences

Priority: There are two filters. The user needs to select which one is primary. Duration
filters the overlapping event occurrences by length. Hit % filters the overlapping event
occurrences with the higher hit percentage.

Check Filter overlapping occurrences by priority in Output to activate the Priority
option.

By checking Combine adjacent and overlapping occurrences in Output all the
overlapping occurrences will be combined into a single occurrence.
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Union of occurrences: Finds all occurrences (see figure 11.25). The resulting event

types cannot intersect. Priority works the same.

(" Overlapping occurrences

-
{3 Event Operations —=| B
LIRS Fiter  Combine | Amplitude |
,‘ DL3 Operation “Priority
[IpL2 X
pL1 (" Intersection of occurrences Privary T

(% Duration ¢ Long
" Hit* | € short

‘ Qutput

occurrences

(¢ Filter overlapping occurrences by priority | OK

I Combine adjacent and overlapping

Result type I Cancel

Figure 11.25 Union of occurrences

Amplitude
-
{3 Event Operations =&
LIDLS Fiter | Combine Amplitude
|| DL4
LIDL3 ~Select signal source-
LiDbL2 || Ambient event.SFP - Depth(m) - SIG (Depth)
LIDL1 | Ambient event.SFP - Time(s) - SIG (Ambient L3 tc|

|| Ambient event.SFP - Temp(°C) - SIG TS1 {(Ambien
|| Ambient event.SFP - Depth(m) - SIG D51 (Ambien |
|| Ambient event.SFP - Depth(m) - SIG DS2 (Ambien‘;

| Filter ]" All Projects

;l

Figure 11.26 Amplitude

Amplitude recalculates the amplitude using a new source. Select the event types you

want to recalculate and choose the signal source.
Note that only overlapping values are recalculated.
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Figure 11.27 shows the final results after all the operations have been performed.
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Figure 11.27 Event operations

11.6 Event periodic statistics

To perform an event periodic statistics analysis, open an event chart and click the
Event period statistics button on the main toolbar.

The following window appears:

-
{23 Create Event Statistics =B
~Pick an event: ] [Data-
(& Amplitude
DLS | 2
(" Duration
Events overlap
4 periods
Define the time-averaging period:
" Minutes ll vl
ll vl
" Days Il vI
" Week ]starton Monday L]
(" Month
oK | Cancel I

Figure 11.28 Create event statistics

Select the event and the time-averaging period you want to analyze.

The user can choose to perform a statistical analysis either by Amplitude or Duration.
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By checking Events overlap periods events that extend over two or more periods are
split between periods.

Click OK and the an Event periodic statistics chart appears:
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Figure 11.29 Event periodic statistics chart

There are ten different parameters, each with its own color. By moving the cursor on
the chart the value for each parameter is shown in the table on the right side of the

chart (see figure 11.30).

Min
| Middle

Variance
Range

Value

1.9.2004
00:00:00
50,62
0,21
25,41
115,00
760,91
6,62
3,13
10,19
153,96
6,62
103,78
50,41

Unit

Depth(m)
Depth{m)
Depth(m)
Count()
Depth(m)
Depth{m)
Depth(m)
Depth{m)
Percent(%)
Depth(m)
Depth({m-m)
Depth{m)

Figure 11.30 Table

The table lists the following parameters:

Number: The number of the period
Date: The date of the period
Time: The time of the period

e Max: Maximum duration of an event

e Min: Minimum duration of a event
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e Middle: The average of max and min

e Occurrences: Number of event occurrences

e Total: The combined total duration of all the events

e Mean: The standard average event duration

e Median: The mid value in the sequence of events arranged by duration
e Std. dev.: The Standard deviation of the events’ duration

e RSD: The relative standard deviation

e Mode: The mode is the value that appears most often in a set of data.
e Variance: In statistics variance measures how far a set of numbers is spread

out. The square root of variance is called the standard deviation.

Save the chart and a STE file will be created.

To select the parameters you want to view in the chart, click the Active Series button
on the chart bar. The following window appears:

) Series List |E”E@
P @ Min 0K
Wix ¥ — Middle
& ¥ — Occurrences
@ vV — Total
@7_( v Mean Invert
@7_( vV — Median
i ¥ — 5td. dev. Al
}ix ¥ — RsD
@ V¥ — Mode None
@7_( ¥V — Variance Dnly show
h@ V¥ — Range |~ active table

rows

Figure 11.31 Series list

Select the parameters you want to view and click OK.
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In figure 11.32 all the parameters have been selected

SR —

(5>t

BabELlLASIEE ¢ ol v

42000
40003

- %00
0.} 3400
22000
300
2000
200
ol BYTYC
o0} 3N m
2000
12000 §
150,00 3
0014000
2001 120 00
100,00
0 joosn
ol e
T feogo
Oy n-§ 2000
- 000

oMo

ot .o
Mansrement bioe 1 42000 . 1.1 2006

o]
| 19,2004
Tive 2010000
Max 5542 Deptrin)

M 0,25 Deptin} |
e 2542 Deprip) |
Occurrences  1M20 Countl)

Totad 1525, 24 Deprivn)
Mewn 8,77 Deprin}
Mehe 4,50 Owpriein)
S8 v 15,53 Depinim)
RED 139,21 Peroern{%s)
Hoce 1,67 Deptin)
Varenoe 130,25 Deptinm)
Range 20,52 Deptir)
< »

Figure 11.32 Event periodic statistics chart

11.7 Extract signal from STE file

To extract a signal from the STE file, click the Select signal to signal chart button on
the main toolbar and the following window appears:

~Create Signal Chart
—Signal
IMax

3]

~Data Range

From: To:

[ 7.4.200z v [13.3.2007 ]

[00:00:00 = [06:00:00

Use cursor I Use cursor |

Create | Cancel |

Figure 11.33 Select series to export to signal chart

©2015 Star-Oddi. All Rights Reserved

Page 102



User Manual

Pattern Finder

Select the signal and the data range you want to extract. Click OK and a chart
displaying the extracted signal appears:

I

0.0
wm

am
2m
0m
1800
AL
o
rm

BQ& !:I_l_!:doiﬂbf »

mal chart - Tame - €/ Program Files PatternF inder Projects SFP Ambient event Ambie |

rarvee |

| retsy |«

000§ -4

L)

Lo
2m
om

=

L

|

2600 - Feen E
-

-

!

|

| ¥

[

i

'

o

i

i

g

=

01013004 01,61 2008 o10130 L
Veaswenent Sve 142000 . 112008 8

Teme-Vncow Statatics or Teme(s)

Muc: 30,99 o 01,058,004

Mn; 0,08 at 51012004 Aversge: 17,17

7 110.2003 2070000
§ L1L2003000000
8 L12.2003000000

10
1
2
o
18}
15

17
s

1. 5. 2004 20200200
1.2,2004 000000
L.3.2004 000000
1.4,2004 200000
1.5. 2004 3050200
1.6.2004 000000

1.9, 2004 205000
1.9.2004 5050200

19 1,10.2004 0000200
2D L1LI004 000000
I 112, 2004 000000

NEuYdN

1.5.2003 G00000
1.3. 2005 S000:00
13,3005 200000
1.4,200% 005000
1.3.300% S02000
1.6.200% $0:00:00

o | « 1l s | w|

04
%9
23

D46

a5

1L

16,15

0,58

M4.74

P )
an
18,50

15,07

74
A
L7
L
0.3
9.5

%3 4

Figure 11.34 Signal chart
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12.

Pattern analysis

Pattern analysis is based on user defined patterns that can be saved as templates and

used repeatedly

12.1 Manual patterns

Open a PSX or a MPX file.

o an Chart (CAPatsernFinder\ Projec s\ SFP\ Pattemn T Patteen | T5192.953)

Hesobace = |

Lkt ol

Pattern chant - Temperature - C '\ PatternFader Projects SFP Patten ['Patern 1 TS

¢ »

| =15 Ikl

NS

»
. {
| i 010 20,9
=950 b4 g | | L Sl.).wu).x.). )u?
| i L] 3'5.90.2010 009200 wLR
Seeto )| — | 45 30, 010 000300 LN
1 ™
a0t 3 x i = $ 5.5 2010 00500 %022
58,00 | r_ 8 5302010 000900 0,12
&0 00 { + e
. 1 | { 7/5.39.2010 0020600 2188
B ) JESE. . [] 3 5302110 000700 01L5%
Qo0 f-4 L L 3 5 10,2010 000E.00 01,4
| L 195 $.2010 00:06:00 0,7
~. 430,80 { —_— -
€200 -1 ' » [
zx-c 0} | { ? L
| s 27 5902010 DHEX00 530, 01005:17:00 G,
T aceot-1 : i LS gy S
- | L I 2010 0M: 1800 50 0,00%
ROV 1 4« S0.X00 13800 AW ¢,0%
e 8 A { ST 530010 14:50:00 5 6,00%
| [] s™ 5221000800 520.2010183600 60%
00001 ‘ 7T 5350253800 530,203020500 0,00%
&l
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8
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Figure 12.1 Pattern chart

There are five pattern operation buttons in the pattern chart:

& Edit pattern types

_@_ Delete pattern type

Q

@

® Pattern operations

Add pattern occurrence

Remove selected pattern occurrence
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E Disable/show data series

e ,;-! Histogram
r —~
&5 Hisingram and data statistics
Datz-
TPL
5% s 3 f‘f‘iﬂe
o |
E " Duration

£
[}
o

o B = & T

[ = a af
3% = L3
0%
12 1888 2101 25 9.2,
Dz Stadshics
M 30,68 Max: 31,34 Range: 2,56
Nean: 22,61 Medizn: 30,21 Poinés: 12
Std. Dew= 3,72 Varance: 9450 Mode: 251
Toka: 27135 RSD: 4301
Pt ‘ COose ’ Export

Figure 12.2 Pattern histogram

The pattern histogram has the same functions as the DAT histogram except that you
can view the data either by Amplitude or Duration.

Add pattern occurrence

To mark a pattern on the chart you first need to position the cursor on the point where

you want to place the pattern and click the Add pattern occurrence button on the
chart bar.

A drop-down menu appears. Select the pattern type.

TPL amplitude 0-12
TPL

Figure 12.3 Add pattern occurrence

The pattern will be marked on the chart as can be seen in figure 12.4.
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Figure 12.4 Add pattern occurrence

Remove selected pattern occurrence

To remove a pattern from the chart, highlight the pattern and click the Remove
selected pattern occurrence button.

You can edit the name, description and color of the pattern type by clicking the Edit
pattern types button (see figure 12.5).

£ Edit Definition

P

—Select definition to

TPL
TPL amplitude 0-12

edit ~Definition
Name: ITPL

Parameter: ITemplate

Color:

I. Blue

x|

Figure 12.5 Edit pattern types

You can also delete the pattern type by clicking the Delete pattern type button.
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®

i TPL amplitude 0-12 ’
TPL [

Figurel2.6 Delete pattern type

A drop-down menu appears. Select the pattern type you want to delete (see figure
12.6).

12.2 Creating user defined patterns
Create or open a project and click the Create Pattern Chart button on the toolbar

The following window appears:

-
i) Pattern template search | == é

Search type Pattern template

(¢ Define range

From: 1 =
To: 2500 =

|~ Save as C:\Program Files\PatternFinder \Projects \PatternTemplates\TPL:

Comment: I

(" Correlation

=

Search parameters

Threshold (%): 90 _:_I [ Amplitude dependant
| Level dependant “7 minimum range
Envelope size (%): ’20— ;l

i) maximum range
N.B. When specifying the envelope in percentages, it s relative to the template range.
Output definition
Pattern name: ]TPL

OK I Cancel

Figure 12.7 Pattern template search

There are two main options when performing a pattern search:
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Correlation:

This method is based on cross-correlation. It finds patterns independent of level and

amplitude.

,

i) Pattern template search

Search type

" Envelope

fs Correlation

Search parameters

Threshold (%):

Pattern template

¢ Define range

From: 1110 =

To: 1118 =

v Save as C:\Program Files\PatternFinder \Projects\PatternTemplates\TPLZ

Comment: lThe big amplitude

(" Use existing template file

IC:\Program Files\PatternFinder \Projects\PatternTemplates\TPL 1.5DX Lj

Comment: The big amplitude

20 = [
v
0 t 0 minimum range
- 52 D maximum range

N.B. When specifying the envelope in percentages, itis relative to the template range.

Output definition

Pattern name: Corr-Patt

OK | Cancel ‘

Figure 12.8 Pattern template search: correlation

1. Under Search type select Correlation

2. Under Pattern template you can create a pattern template by defining the
range you want to use. Check the Save as box if you want to save the template
and add a comment about the template. The template is always saved in:
Projects\PatternTemplates\TPL (next available number).SDX. If the template
already exists, check Use existing template file and select a template from the
drop-down list.

3. Under Search parameters define the Threshold. The Threshold is the

definition of how well the signal matches the template in percentages.

4. Under Output definition/Pattern name enter a name for the pattern in the
chart.
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Click OK and a pattern chart appears:
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Figure 12.

Remove selected pattern
To remove a selected pattern from the chart click on the pattern you want to remove
on the chart or on the pattern table and click the Remove selected pattern button

f@f on the chart bar.

Envelope

9 Pattern chart: correlation

This method is based on creating a user defined window/envelope around the pattern
template. The user can choose to have the search level-dependent and/or amplitude-

dependent.
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Figure12.10 Pattern template search: envelope
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1. Under Search type select Envelope

2. Under Pattern template you can create a pattern template by defining the
range you want to use. Click the save as box if you want to save the template
and add a comment. The template is always saved in the
Projects\PatternTemplates\TPL (next available number).SDX. If the template
already exists, check Use existing template file and select a template from the
drop-down list.

3. Under Search parameters define the Threshold and the Envelope size. The
Envelope size determines the size of the envelope/window around the pattern
template.

4. Select whether the search is to be Amplitude and/or Level dependant. If you
select Level dependent you need to define the minimum and maximum range.

Click OK and a pattern chart appears:

) Puttern Chaet {Urssarved) - i s
Beblta Ll = SEE »
Nl

v L
:
g

Tenperstuae™C)

) N - -

20030 | frmmlfo e e e e "

05100000 05109600 05101200 0510 %R00 DS100890 05100500 05901290 O02.10 1530
Neasurement time: S.12.2010 -6 102014

11
—

Figure 12.11 Pattern chart: envelope

12.3 Scanning data for patterns
Create or open a project and click the Create Event Chart button on the main toolbar
or open an already created event chart. For further instructions on how to create an
event chart see chapter 11.

The event can be manual, ambient, behavioral or multiple.

Once the event chart has been opened, click the Create Pattern Chart button on the
main toolbar and the following window appears:
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Figure 12.12 Create pattern chart

The Create Pattern Chart window consists of:

Pattern Search Results

Pattern Search Results:

Events Patterns Max. occ. Avg. occ. Tot. occ. Min. std. int.  |Max. std. int.

5 65 5 2,2 145 0 530528
4 | 293 9 2,6 759 0 | 888614
3 775 ‘a0 13,6 2755 0 892071
2 | 694 123 17,4 5127 0 | 893634

Figure 12.13 Pattern Search Results

e Number of events in a pattern

e Number of pattern types

e Maximum number of occurrences of a singular pattern
e Average number of occurrences of a singular pattern
e Total occurrences of all the patterns

e Minimum standard deviation interval

e Maximum standard deviation interval
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Pattern Search:

Pattern Search

Event duration tolerance (%%): [5_

Eventinterval tolerance (%): '20_

[v Filter by amplitude, tolerance (%): PB—

[v Filter by amplitude levels

|v Filter similar patterns

| Ignore zero events (event names ending with 0)
Search completed: [HHHEEENEENNENERI]
Total patterns: 598

Total occurrences: 1878

Search!

Figure 12.14 Pattern Search

Event duration tolerance:
Define how far the pattern search should deviate from the length of the event.

Event interval tolerance:
Define how far the pattern search should deviate from the interval between each
event.

Filter by amplitude:

The amplitude parameter associated with the behavioral event is taken into account
when performing a pattern search. If the amplitude is outside the tolerance (%), it is
removed.

Filter by level:

The behavioral events also have a level parameter associated with them. By checking
this option you can restrict the pattern search to the levels found in the behavioral
event analysis.

Filter similar patterns:

If occurrences of the same pattern intersect, the shorter occurrence is removed. This
means that patterns that have the same events where one pattern is a subset of
another, the subset occurrence is removed.

Ignore zero events:

In behavioral event analysis, zero events signify very little movement which can be
interpreted as a non-action event. By checking this option the zero events will not be
included in the pattern search.
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Pattern Selection for Pattern Chart

Pattern Selection for Pattern Chart

[ Witheventsfrom 2 [3] o [2 [3]

[~ With occurrences from |10 :} to |2 3]

[~ With std. int. dev. from IO T |O =
[ Max. results from each event length |5 =

-

X

Total patterns selected: 1835

Total occurrences: 8303

Page selection: |1 $| /92

Update! |

Figure 12.15 Pattern Selection for Pattern Chart

With events from/to: The patterns are categorized by the number of events they
contain. Select the number of events you want to include in the pattern.

With occurrences from/to: Define the range of occurrences. For example, if you
choose occurrences from 5 to 6 this will restrict the selection of patterns to patterns
that have 5 or 6 occurrences

With standard interval deviation from/to: Select pattern types with limited interval
standard deviation, for example, ranging from 2 hours to 5 hours.

Maximum results from each event length: Results from each event length is
weighted either by occurrences or standard interval deviation.

Maximum patterns: Define the maximum number of patterns per page.
Total patterns selected: The total number of found pattern types
Total occurrences: Total occurrences of all the patterns

Page selection: The user can define which page to view.

Page selection: The user can define which page of the chart to view.
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Scanning data

PatternFinder performs an automatic scan of all possible patterns. As can be seen in
figure 12.14 this will usually produce many patterns.

Under Pattern Search, the user can filter the patterns and see how the total number
of patterns and occurrences reduces by clicking Search. You can perform the pattern
search as often as you want.

Under Pattern Selection for Pattern Chart the user can also limit the number of
selected patterns by filling in the definitions and clicking Update.

Once the number of patterns has been reduced to a manageable number, click OK
and a multi pattern chart appears:

{20 B Pattasn Oha (CAPTaqraes Files! P attermTinder\Prajecte SFP Patteen T\ Patresn I_MELPI NPX) [
DePrReELL=AEE »
Pattern [T - Muiti pattern chart - Patern [I_ME1P3 MPX T Tratizer: [otart Trve |

\ | s | L ¥4
| 2 ¥4

1 DN O (Y P ] 0 (N D 3 O O

| [ 1% £ [0 1 a9

§

| ' H

T =

Bt 0T 2004 &1 01 2022 o) o200
Measareroes! e 15 42000 - £ 22008

Figure 12.16 Multi Pattern Chart

The user can zoom in on the chart to get a better view of each pattern (see figure
12.17).
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Figure 12.17 Multi Pattern Chart: Zoom

12.4 Multiple patterns

To create a multi pattern chart, click the Create Multi Pattern Chart button %

A window listing the patterns appears:

L) Create Multi Pattern Graph

Seuce Falierrs

e l"""'lg.'.!:

1
-
-4

]
B

Pattern 1 - Tenp("C) from 7592 £-100-37)

Patten ] Teems("C) foe TS24 E-100. 204

I Patien ] - 1ol ) hom 15, ot

Patien | - Tergy("C) from TS5 £.100-5042%-3%)

=

Carew

Figure 12.18 Create multi pattern chart

You can filter the signals by selecting one of the options in the drop-down list (see
figure 12.19).
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{3 Create Multi Pattern Graph

~Source Patterns

[_| Pattern I - Temp(°C) from
|_| Pattern I - Temp(°C) from

Figure 12 19 Filter

Select Signals: Filter

All Projects
[] Pattern I - Temp(°C) from TS1P3 (E-100-50-L250-350)
| Pattern I - Temp(°C) from TS1P4 (E-100-20-A)

A

Select the patterns you want to include in the chart and click OK. The following

window appears:

0 Maiti Pattern Chant (CHPatternFinder Pragectd SR\ Patiem TPutterm | MPLMPN

==

Hes PORGEELLEJSAEE ¢ ol »

Pattern | SFP - Multi pattern chart - Pagtern ]_MP1 MPX
a0

. i o
20,20 I l l I
100,30
48080
480,30
440

42080 | l
P 4020 s

g a0 P

gm,:o '
00
1ézzeuo
30
poorey BRI EENTY b fam
28030
Pl
200
2000 == L )i pm

5120000 05101208 O0S500%00 0101200
Meosirement e £ 102012 - 5 12.2010

| ont ko 8 j8 i | 2m—-muz§

5. 10. 2010 04 18:00

[Pezafamn — fsarttoe
(1 im %.10.2010 01-3920
] zmm 5 10,2010 04:53:20
[l =am 5.10.2010 021900
L 1™ 520.2010 313820
{ 5 1TR 5.30.2010 345300
f
[ 7im 5.10.2010 21:39:00
51T 6.10,2010 00:58:00
0 eim £.10.2010 04 3820
] wim £ 10.2010 07 3800
| TS ! £ 10,2010 358,00
1 vaim £10.2010 1419:20
] Bam % 10.2010 1:380
H2m 5.10.2010 045900
: 52T 5.30.2010 03:29.00
] wam 510,200 11:39:0
[ om 5.10.2010 125900
] mam S 10.2010 51840
[l sam 5.10.2010 21:38720
] =m
e

Figure 12.20 Multi pattern chart

You can only view one signal at a time. To switch between signals click the Select

active series button on the chart bar.
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The following window appears:

-
i3 Series List

ﬁ)_( vV — Temp(°C)
}ax ™ — Depthim)

Cancel

i ]
=
==

Invert

A

None

Figure 12.21 Series list

Select the signal you want to view on the chart and click OK.

12.5 Pattern operations

Click the Pattern operation button » and the following window appears:

&) Pattern Operations

l Combine | Amplitude |

oo |

Amplitude-
[~ Filter by amplitude
Min Max

Hit percent
[~ Filter by hit percent
Min Max

o o

Duration {(seconds)

[~ Filter by duration

“Output
(+ Filter the type
" Filter to a new type

—

o o

Group close occurrences

[~ Combine occurrences

within (seconds)

The window on the left lists the Pattern types. Only the checked patterns will be used.

Figure 12.22 Pattern Operation
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i) Pattern Operations =N ch =
TPL | Combine | Amplitude |

Amplitude Hit percent
[~ Filter by amplitude [~ Filter by hit percent
Min Max Min Max
[o [o o o

Duration (seconds) Group close occurrences
[~ Filter by duration |~ Combine occurrences
Min Max within (seconds)
0 0 0

Output
(+" Filter the type OK | Cancel l
(" Filter to a new type

Figure 12.23 Filter

Amplitude: Check Filter by amplitude to use this option. The values must be within
the defined range.

Hit percent: Check Filter by hit percent to use this option. The values must be within
the defined range.

Duration (seconds)
Filter by duration

Group close occurrences
Combine occurrences

Output

Filter the pattern type: All pattern occurrences outside the filter are removed.

Filter to a new pattern type: All pattern occurrences within the range are included in
a new pattern type. Insert a name for the new type.
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Combine
r A
i3 Pattern Operation [ = | E I&J
Om Fiter  Combine | Amplitude |
TPL amplitude 0-12
Operation Priority
{* Intersection of occurences:
(" Overlapping occurences * Du O
C Hi c
(" Union of occurences
Qutput-
¢ Fil 5 OK
Result type I Cancel
Figure 12.24 Combine: Intersection of occurrences
Operation

Intersection of occurrences: Check this option to find intersecting occurrences. A
new pattern type with all the intersecting occurrences is created.

Overlapping occurrences: Check this option to find overlapping occurrences. The
resulting pattern types cannot intersect.

-
i3 Pattern Operation l =)= l&'
LITPL Filter ~ Combine lAmplitudel
TPL amplitude 0-12
Operation Priority
(" Intersection of occurences ) :

Primary Duration

¢ Overlapping occurences (" Duration ¢ Long

(s Hit % (" Short

" Union of occurences
Output

(¢ Filter overlapping occurences by priority OK
~ Combine adjacent and overlapping
occurences

Result type I Cancel

Figure 12.25 Overlapping of occurrences

Priority: There are two filters. The user needs to select which one is primary. Duration
filters the overlapping pattern occurrences by length. Hit % filters the overlapping
pattern occurrences with the higher hit percentage.

Check Filter overlapping occurrences by priority in Output to activate the Priority
option.

By checking Combine adjacent and overlapping occurrences in Output all the
overlapping occurrences will be combined into a single occurrence.
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Union of occurrences: Finds all occurrences. The resulting pattern types cannot
intersect. Priority works the same.

r -
i3 Pattern Operation =B
LITPL Fiter ~ Combine | Amplitude |
_| TPL amplitude 0-12
_| TPL overlapping Operation -] [~ Priority
(" Intersection of occurences ) :
Primary Duration
(" Overlapping occurences (" Duration ¢ Long
(& Hit % " Short

Qutput-

(¢ Filter overlapping occurences by priority OK

- Combine adjacent and overlapping
occurences

Result type  [TPL overlapping LCE'J

Figure 12.26 Union of occurrences

12.6 Amplitude

M | 9
i3 Pattern Operation l == I&I
LITPL Filter ICombine Amplitude I
_| TPL amplitude 0-12
_| TPL overlapping -Select signal source-
—| TPL union Pattern I - Inc. (%) - SIG IS1 (I)

Pattern I - Temp(°C) - SIGTS1(T) [
Pattern I - Count() - SIG TS1P2X151 (pattern stat|

x|

Filter I All Projects _~J

Figure 12.27 Amplitude

Amplitude recalculates the amplitude using a new source. Select the pattern types
you want to recalculate and choose the signal source.
Note that only overlapping values are recalculated.

Figure 12.28 shows the final results after all the operations have been performed.
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Figure 12.28 Final chart

12.7 Periodic pattern statistics

Open a pattern chart and click the Pattern period statistics button on the main
toolbar.

The following window appears:

-
i) Create Pattern Statistics = B -

[~Pick a pattern:- Data
" Amplitude
@ =l
(¢ Duration

Patterns
4 overlap periods

Define the time-averaging period:

" Minutes m

¢ Hours m

" Days m

" Week [starton Monday |
(" Month

Cancel I

A

Figure 12.29 Create pattern statistics

Select a pattern template and define the time-averaging period you want to analyze.

The user can choose to perform a statistical analysis either by Amplitude or Duration.
By checking Patterns overlap periods patterns that extend over two or more periods
are split between periods.
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Click OK and a pattern periodic statistics chart appears:

! B e L

Bea |

el A

Figure 12.30 Pattern Periodic Statistics Chart

Save the chart and a STP file will be created.

There are ten different parameters, each with its own color. By moving the cursor on
the chart the value for each parameter is shown in the table on the right side of the

chart (see figure 12.31).

Middle
Occurrences
Total
| Mean
Median
Std. dev.
RSD
Mode

Variance
Range

1.9.2004
00:00:00

50,62 Depth(m)
0,21 Depth{m)
25,41 Depth(m)
115,00 Count()
760,91 Depth(m)
6,62 Depth(m)
3,13 Depth(m)
10,19 Depth{m)
153,96 Percent(%)
6,62 Depth(m)
103,78 Depth(m-m)
50,41 Depth(m)

Figure 12.31 Table

The table lists the following parameters:

Number: The number of the period

Date: The date of the period
Time: The time of the period
e Max: Maximum duration of a pattern

e Min: Minimum duration of a pattern

e Middle: The average of max and min

e Occurrences: Number of pattern occurrences
e Total: The combined total duration of all the patterns
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e Mean: The standard average pattern duration

e Median: The mid value in the sequence of patterns arranged by duration
e Std. dev.: The Standard deviation of the patterns’ duration

e RSD: The relative standard deviation

e Mode: The mode is the value that appears most often in a set of data.
e Variance: In statistics variance measures how far a set of numbers is spread
out. The square root of variance is called the standard deviation.

To select the parameters you want to view in the chart, click the Active Series button
on the chart bar. The following window appears:

i Series List = o "
Mg ¥ — Min oK
Wax ¥ — Middie
w V¥ — Occurences
w V — Total
iﬁ_?_( v Mean Invert
k’\z V — Median
Mg ¥ — Std dev. Al
Wiz ¥ — RsD
@ ¥V — Mode None
@ V¥ — Variance Dokt
k’\_‘)(_ V¥ — Range I ;aocv::;fe table

Figure 12.32 Series list

Select the parameters you want to view and click OK.
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In figure 12.33, all the parameters have been selected.
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Figure 12.33 Pattern Periodic Statistics Chart

12.8 Extracting signal from STP file

To extract a signal from the STP file, click the Select signal to signal chart button on
the main toolbar and the following window appears:

Create Signal Char
Signal
Max _v_l
~Data Range
From: To:

[ 7.4.200z v| |13. 3.2007 ~]

[00:00:00 == |0s:00:00 ~-

Use cursor I Use cursor I

Create I Cancel |

Figure 12.34 Select series to export to signal chart
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Select the signal and the data range you want to extract. Click OK and a chart
displaying the extracted signal appears:

"5 Sgnal O ICAProgram FasiPat oyecri\SFT Pueen T Pamesn £ TSLPISLSCN
Bea ELLL =@ SEE »

I - Signal chart - Count - C. Program Files PotternF inder' Projects' SFP Pattern [ Pattern |_TS1PIX1S

02190300 2410 0800 25,10 1200 22101203 9810 00
Heasurement fore: £19 2010 - £.10.2018

Time Wndow Sutates fir Count)
M) 7t 05, 10 00420 M EaL08 10 0000 Lvmrngel§ |l |l > | = |

Figure 12.35 Signal chart
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13. Import

Files can be imported into PF where a SFP is created and the imported file is
transformed into a DAT file.

The files you want to import have to be text files where the data is arranged in
columns. The imported data will be converted to a time series data where each row is
represented by a singular time stamp.

The data in the import files can be arranged in three ways:

1. Date and time is included in the import file (each line includes the
measurement time and date).

Figure 13.1 Option 1

2. The start time and sampling rate is specified in the import file header.

Figure 13.2 Option 2
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3. No header is included in the file. The user defines the start date, time and the
sampling frequency in the import window (see figure 13.4).

.E.g

Figure 13.3 Option 3

13.1 Importing files

To import data from other systems into PF, click on the Import file to new SFP button
on the main toolbar

The following window appears:

1) Import File to New $59 Progect SRR

Irport pbors

Fie % oot | 2]

Marw of rew S50 progect: |

Column seao
taber of data cokees: |1 2]
Lt conrmn nchuded ae dada pornt cosyrents
Messrwrmet rarbers rcded s St colem
Froed sarmpinng tate (spectfad 1 rpoet Se)

" Oatn ard Svw s frsl oo (2nd F s, rusrbiers)

Sarttve |
el | &1 econds

Select decrmal pont Cokarm seper a0 Date format
@ Coowva () & Tab  Semcvlon | = Sden

Det () ™ Seace Coomra T o 88 yy
Dale sepsad st Tere sepaarabior Date and tese cobumn definton
T Det() = 2 ; ; 2

e Colan (1) * Jored Sxte and tme
Swh )
Oat () ™ Seperate date and tese
Qasn (
||| Concel

Figure 13.4 Import file to new SFP project

Browse for the file you want to import and name the project (see figure 13.4).
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Column Setup

1. Define the number of data columns
2. Define the organization of data in the file
3. Set Start time and Interval if it is not included in the file
4. Fill in the definitions on how the data is organized in the imported file:
Decimal point: Comma/Dot
Column separation: Tab/Semicolon/Space/Comma
Date format: dd mm yy/mm dd yy
Date separation: Dot/Slash/Dash
Time separation: Colon/Dot
Date and time column definition: Joined data and time/Separate data and time

{5 Import File to New SFP Project |ﬂ|&]
Import options
File to import: IC:\Program Files\PatternFinder \PF-test\TD.DAX _]

Name of new SFP project: |Import 1
Project Path: C:\Program Files\PatternFinder \Projects\SFP\Import 1\Import 1.5FP

Column setup

Number of data columns: |2 v

[~ Last column induded as data point comments
[V Measurement numbers included as first column
(" Fixed sampling rate (specified in import file)

(¢ Date and time as first column (2nd if meas. numbers)

(" Start time I:T‘ 9.2010 _] [g@;;uj;;u] 175 |
Interval |1 ii seconds
Select decimal point Column separation Date format
* Comma (,) * Tab " Semicolon @ dd mm yy
" Dot (.) " Space " Comma " mmdd yy
Date separation Time separation- Date and time column definition
o)
+ Dot () ¢ Colon (:) ¢ Joined date and time
" Slash (/)
¢ Dash () " Dot(.) (" Seperate date and time

OK I Cancel [

Figure 13.5 Import file to new SFP project

Once the definition has been filled out, click OK and the window in figure 13.6
appears:
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@ Channel 1 [E=NEER
Define Channel 1
Unit: [Celsius L] <

Number of decimals: 4

Status: OK
OK

Figure 13.6 Channel 1

For each data channel the user needs to define the signal unit and the number of
decimals.

The Unit Settings (figure 13.7) can be changed by clicking on the arrow on the right
side of the Unit column (see figure 13.6).

3 Unit settings | =6 ﬁ

[} remperature ~ Grow
[+ Salir;ity R

[+- Angle

[#- Compass !Temperature
[+-Depth Symbol
Pressure [T_

[+ Tesla =

Indination Color

[+ Pasteurisation H B

[#-Co2

-Time

[#- Count

[#]- Arbitrary

[+ Conductivity

(- Light ¥ x l

Cancel |

Figure 13.7 Unit Settings

Once the user has defined the data, click OK and the data will be imported into PF as
a SFP (see figure 13.8).

7~ Charts in Project:

~ Projects
Import 1

~ Charts

DAT § TD.DAT

Figure 13.8 Overview Pane

To see if a file has been imported to PF select Project-Properties and the following
window appears:
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i) Project information for Import 1.5FP l EM

Project information-

Project name: Import 1.5FP Last saved at: 3.11.2010 13:34:13
File name: Import 1.5FP Created at: 20.9,2010 16:18:08
Directory: C:\Program Files\PatternFinder \Projects\SFP\Import 1

Comments - Project files
Imported data from: C:\Program Files TD.DAT -TD.DAT
\PatternFinder \PF-test\TD.DAX p

Print Close

Figure 13.9 Project information

In Project Information the user can view information on the project files and add
comments about the project (see figure 13.9). Select Print to print out the information

(see figure 13.10).

i) Report Preview E=E] g

File Page Zoom

S E G149 » Pl Pag 1 of1 | & A B Zoom (@ % H

PatternFinder

v1.0.0 03.11.10 18:25:17

Projectproperties

Name: Import 1.SFP

File name: Import 1.SFP

Directory: C:\PatternFinder\Projects\SFP\Import 1

Created at: 20.9.2010 16:18:08

Last saved at: 3.11.2010 15:49:58

Comments

Imported data from: C:\Program Files\PatternFinder\PF-test\TD.DAX

Files in project

TD.DAT - TD.DAT

TD_DS1.5DX - Depth

import 1.SFP_DS1S1.SDX - Import 1.SFP_DS151.5DX

>

|

Figure 13.10 Report Preview
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14. Export

14.1 Export via Edit chart

Click the Edit chart button on the chart bar. Under the Export menu, there are three
options:

e Pictures
¢ Native (data)
e Data (file)
Picture
= ok |

. R | Natve | Dot

Pagrg

= e e

Figure 14.1 Export Menu: Picture

Under Picture, the user can Copy, Save and Send the chart as a picture in the
following formats:

e Metafile

e Bitmap

o JPEG

e GIF

e PDF

e VML (HTM)

e SVG
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Native

& Serws Mn: Notrve | Data

« Oraet ¥ indude Senes data

Left Avis Format;
fught &xs & ey
Text

Depith Right ™M

| Cose

Figure 14.2 Export Menu: Native

Under Native the user can Copy, Save and Send the data and chart settings in the
following formats:

e TEE (Binary)

o TXT
o XML

Data

» Edit cnan —d

# Series | [caan ‘m Data
Decagm) SUaBTT
« Chart Inhude:
2 Al () - Pont |ndes
Left Ads ¥ Pont Labels
" -
Rt A e ¥ teader
Top Axe W Text Pont Colors
Bottore Axis ne
Depth Rght MTML Table Dedowter
. Dot Too owcel Tab -
Tities -
Legerd Text Quotes:
Panel
Pagry
« ‘Wally
Left
ght
Bottom

Data
Expart

Figure 14.3 Export Menu: Data
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Under Data, the user can Copy, Save and Send the chart file in four formats:

o Text file (.txt) (see figure 14.4)
e XML (.xml)
e HTML (hml)

o Excel (.xIs) (see figure 14.5). Note that there is a 65.534 row limit

R

|F= G e Yew Mey
Srops h(wd

L4 4.2002 14:00:00

u l -m» $01101 00

e

(33T

A
N3

441 31 29:00
i90s 3319000
L2003 13:40:00
3007 19150100
N0} 1A W08
1903 16110700
{54.4,790) 18)79:00
{34, 4, 3804 34 0e:00
[24,4.2003 3813000

Ircnh?ﬁ‘

Figure 14.4 Text file

!!l '(omo.thm Mod:] M-uosd! E-ul non (mml use
-ncunn 'I"Q'W
Cakbo i | | S Genen
.},!M A P "."ﬂ ‘ad& v | G Pt 3 Tanke -

BB NI S T ) 5 Celt s+
Higrreer Mhamtier Shytes

e mm mumn Dﬁ lmw: \Mw

Ir-i.'

umwnmn Srelncen -
= Desee -
15) Feemean -

Con

Iau@ﬁ
T

3 oA

Sot & tne
LT Nikere Select*

fating

= %!

I T

12842
WTLA
3772543
1772544
TS A
ITTBAS
37728,45
312847
10| 1772547
11 372548
| 12| 3772545
|13 3772549 w1

LR R BT R e

“w

LA AT 3

| Reany

Figure 14.5 Excel
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There are four Include options:

1. Point Index
The point index is the same as the measurement number, but offset by -1, as it
starts in O instead of 1.

2. Point Labels
If the user has added text labels to points in the Data menu, these can be
included.

3. Header
The same headers as are in the Data menu.

4. Point Colors

This option is not relevant in PF.
Another method of exporting data is by clicking Alt + PrintScreen on the keyboard to

copy an image of the PF window to the clipboard. The image can be pasted to
another Windows application.

14.2 Export events

Events can be exported for further analysis.

Click the Export Events button ¢ on the event chart bar and the following window
appears:

% Export Data ‘ == ]-&I
DLS Output
DL4
oL3 @ csv
gﬁ " Theme
] [ Cancel
A

Figure 14.6 Export data

Select the event definition and the output format.

CSV
The data will be exported into one file organized in comma separated values.
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Theme

Two files are created that contain all the events as well as information about time,
amplitude and level associated with each event (see figures 14.7 and 14.8).

v - Ly -
7'- TENSYAL L
3 Lty AL
. L 4 »
i
T
e
F
-
P
§5 s ST RS
Figure 14.7 Export to Theme
£ CAProgram Fées\ PattemFinder Frojects| P Behnion] event Behavioeal event MELVYT | )
oerre
TEMPERATURE

Begis end
N

Figure 14.8 Export to Theme
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14.3 Export patterns

Patterns can be exported for further analysis.

Click the Export Patterns button ¢ on the pattern chart bar and the following
window appears:

r Al
i3 Export Data |E@~‘:_hj

¥4
P10
%5
2r9
P2
2r8
»7 I
¥1

¥6

3

Figure 14.9 Export data

Select the pattern definition. The data will be exported into one file organized in
comma separated values.
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15. Printing

15.1 Charts
There are two ways to print out a chart:

Open the chart you want to print out and select File-Print on the menu bar. The
following window appears:

r |
i3 TeeChart Print Preview =@ &J

Printer: HP LaserJet 2420PCLSe  v| |i S

Orientation:
" Portrait
% Landscape F
Margins (%)
o 2
]

Reset Margins

[V View Margins

Detail:
More Normal

...A.......’I

[V Proportional
[~ Smooth

Figure 15.1 Print preview

Orientation
The chart can be printed in either portrait or landscape format.

Margins

By changing the margins, the chart’s length and width can be re-scaled. The margins

can be varied by either changing the numbers given for the left, right, top and bottom

margins, or by moving the margin lines with the mouse bypressing and holding the left
button as the lines are dragged.

Move

When the cursor is located on the chart, a hand becomes visible. By clicking on the
chart and holding down the left button of the mouse, the graph can be moved around
the page to a desired position.

Details

The size of horizontal and vertical gridlines as well as the text on the X and Y-axis can
be re-scaled by using the scroll bar. The number of gridlines is

increased when the bar is moved to the left.

Another way of printing out a chart is opening the chart you want to print out and
clicking the Print chart button on the chart bar (see figure 15.2).
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Figure 15.2 Print chart

The following window appears:
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Figure 15.3 Print chart

The dialog window in figure 15.3 has the functions as the one in figure 15.1.
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15.2 History

Open the chart which operation history you want to print out and click the History

button on the chart bar.
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Figure 15.4 History button

The window in figure 15.5 appears:
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Figure 15.5 History
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Click on the Print button and the following window appears:

To change the selected printer, click Setup and select another printer.

7

Output Options

2]

Selected Printer-
HP Laserlet 2420 PCL Se

—Report Destination
" Printer
i+ Preview

Cancel |
Format:]?:a‘.‘e Snapshot File x:.‘i;] ‘ Setup |

Options-
Copies (=

-

Figure 15.6 Output options

To see a preview of the print out, select Preview under Report Destination and click
OK (see figure 15.6 and 15.7).

-
i) Report Preview

[E= )

File Page Zoom

“ » Pl Page |1 of2 | & A= B Zoom | % | H

G| 14

@ PatternFinder
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Pattern lI_ME1P3.MPX - Operation History

Created a Multi Pattern ch

n chart
origins from file Pattern II_MEL.MEX

signal information
signal i:

- Name: Oepth(m)

- Parameter: Depth{m)

Figure 15.7 Print preview
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15.3 Histogram

To print out a histogram, open the chart which histogram you want to print out and
click on the Histogram button (see figure 15.8).
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Figure 15.8 Histogram button
The following window appears:
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Figure 15.9 Histogram

Click Print and the following window appears:
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Figure 15.10 Output Options

The dialog window in figure 15.10 has the same functions as the one in figure 15.6.

Select Preview and OK to see a preview of the histogram:
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Figure 15.11 Report preview
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15.4 Data list files (only in DAT)

Open a project and activate the DAT chart. Click the View File Data button on the
chart bar (see figure 15.12).
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Figure 15.12 View File Data

A window with the data file appears (see figure 15.13).

i3 C:\PF\Projects\SFP\Project 111C0503.DAT (= W |
ko Date-time: 3.12.2004 11:50:55 -
#1 Recorder: 1€0503 E|
#2 File type: 1 il ‘
#3 Columns: 4

#4 Channels: 2

#5 Field separation: 1]

#6 Decimal peint: 1

#7 Date def.: 1} 1

8 Time def.: a

#9 Channel 1: Temperature (°C) Temp(°C) 3 1

#10 Channel 2: Depth (m) Depth (m) 2 2

#11 Reconvertion: 0

1 13/04/03 00:00:00 16.276 0.30

2 13/04/03 00:10:00 16.158 0.26

3 13/04/03 00:20:00 16.039 0.23

4 13/04/03 00:30:00 15.921 0.19

5 13/04/03 00:40:00 15.832 0.40

8 13/04/03 00:50:00 15.742 0.13

7 13/04/03 01:00:00 15.653 0.34

8 13/04/03 01:10:00 15.564 0.31

9 13/04/03 01:20:00 15.475 0.28

10 13/04/03 01:30:00 15.385 0.25

11 13/04/03 01:40:00 15.326 0.23

12 13/04/03 01:50:00 15.266 0.21

13 13/04/03 02:00:00 15.206 0.43

14 13/04/03 02:10:00 15.146 0.41 -

Figure 15.13 Data file

To print out the file select File-Print on the menu bar and the following window
appears:
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-
Output Options M
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—Report Destination
" Printer
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Figure 15.14 Output Options

To see a preview of the file, highlight the data you want to view, select Preview and
click OK (see figure 15.15).
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Figure 15.15 Report Preview
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16. Create Mooring Line Chart

16.1 Prepping data in SeaStar

PatternFinder uses DAT files in tilt analysis and the tilt data must be in the 90°system.
This means that the data has to be reconverted with SeaStar V.65 or later. The reason
for this is that previous tilt measurements in SeaStar were expressed both in the +-
90° system (A90 file) and in the +-180° system (DAT file). The tilt measurements are
based on acceleration measurements that naturally convert to +-90° tilt angles with
reference to the horizontal plane.

The reason for going back to the +-90° system is the horizontal reference plane and
limitations in the +-180° conversion. To visualize tilting (movement) around an axis in
the logger itself, the user must specify if the pitch or roll is 180° and the other limited
to 90°. This functionality is available in PatternFinder.

16.2 Transferring data to PatternFinder
There are two options:

a) After reconverting the data, open the DAT graph view and use the
PatternFinder button in the graph to send the data to PatternFinder. A SFP is
created for each DAT file. Having reconverted all the data files, make a new
MFP in PatternFinder with all the new SFPs.

b) Reconvert all the data files needed and copy the DAT files to a separate folder
Make a new MPF in PatternFinder and add all the DAT files in the folder.

16.3 Analyzing tilt data in PatternFinder

When viewing a DAT graph that has 3-axes tilt measurements, i.e., data from DST tilt,
and DST magnetic, then a 3D graphical representation of the recorder becomes
available. Click the Display 3D logger button on the chart bar (see figure 16.1).
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Figure 16.1 tilt chart

When clicking the button the following window appears on the left side of the chart.

- Pitch: 23 ,93"
“Rol: 80.56"

i “Roll Colors-
- [ ]

Sele] %

Figure 16.2 3D representation

By right clicking the mouse on the 3D window there is an option to define the primary
axis (pitch or roll) that will be kept in the +-90° system and then the secondary axis
values are “corrected” to rotate about the primary in the +-180° system.

The 3D image of the logger will change with the movement of the cursor. Automated
animation can be activated using the play button in the graph. The speed of the
animation is adjustable by pressing the blue arrow buttons.
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16.4 Mooring line analysis in PatternFinder

The Mooring-line analysis function is based on DAT files depth and 3 axes tilt
measurements. It is assumed that the loggers were tied parallel to the line, nose up,
and the distances between the loggers are known.

Click on the Create Mooring Line Chart on the main toolbar.

If a mooring line analysis has been done previously, a resulting chart can be found in
the Collaborations section.

Having started a new Mooring line analysis (with the function button) the user selects
all the DAT files involved and their rope position, see figure 3. The distance value has
the same depth unit as defined in SeaStar.

The mooring line image will change with the movement of the cursor, manual
operation.

Automated animation can be activated using the play button in the graph. The speed
of the animation is adjustable by pressing the blue arrow buttons.
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