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The 2D software module Analyzer allows the analysis of measurement data in many graphical and
mathematical ways.
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1. Desktop appearance
A typical Analyzer desktop mainly consists of 5 windows:

e Ontop of the screen is the header bar with main menu & toolbar.

%+ The Anna-Liza 2003.1.4.4.1 Full with chassis-ch DEMD
File Functions View Measurement Settings Wizards Tutorials  Help

kg |<DVEHVIEW>‘ “ % b V(g)’?t)| ‘:| yol | Q@ =

| d- =00/ -=ByE/ e -8 -=-

e On bottom of the screen is the Overview window in which certain channel curves of the complete
measurement are shown.

Overview (1=DEMO) = 10] x]
JLM W L.WHJ \. ”W,hd U Lﬂl e’b«'. J& =
-_ —‘ — Lap: 1 - IO 1.!1“-», !1%%@21282!2‘101;&5:%—2}’"@ - A

e The biggest window centered on the screen is the Moving window. This window contains a
selected detail of the channel curves of the measurements.

Moving M= E3

=i ‘ | |

& PRSI ¥ |G : P e T

L
70

R o s s A R AR Sep——

14300

T T T
13 140 s

Sepyan -—_-_

e The small Circuit window shows the track map and the track position for the section currently
displayed in the Moving window.

MNURBGPYE

[SERE L= Z
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e The Window list at the right of the screen is helpful for fast access to common functions. These
functions are user defined as any main menu item may be selected to be shown here. This
window may be closed to gain space on the screen.

1L Moving

% Channels

$Z Circuit

{2 XyPlot (Alt+F5)

& Current Analyzer window

%Cornerspeed.tms <nc
IH Hy_RPhsts <RPh>
IH H_GearNrsts <RPM>
I Throttle_Hist.sts

I Histogram (Alt=F1)

| Calculation files

EE| Bike_Slip CaL

I hg Front susp.sts

I ho Rear susp.sts
I hg Front susp right sts
IH hg Rear susp right.sts

DEMO
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1.1 Main menu items

e The File menu contains functions to load and modify 2D measurement files

e The Functions menu allows access to basic and advanced analysis functions

e The View menu controls the layout of the Analyzer desktop

e The Measurement menu contains commands to view the measurement(s) in different ways

e The Settings menu contains functions to administrate both Analyzer and measurement settings
e From the Wizards menu several Wizards may be run to achieve common tasks

e Inside the Help menu online help for the 2D software is available
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1.1.1 The main menu item "File"

|_F_iE Functions “iew Measurement Seftings Wizat

= Load measurement of event Alt+0
= Load measurement Ctrl+0
ﬁﬂa Dwerlay lap L
Bemove active measurement Cirl+R
ﬁ} Exchange measurement Ctrl+E
J RBeload

=% Load Reference lap

By Save as Reference lap

H Export(ai+E) 3
ﬂ Live export

B Screen export

& Cutreasurement »

I Wiite lap times to Specsheetfile
E Wy'rite section times to Specshestfile
Comment Alt+C1

W@ 0 NATST2003yval GPS 034406

W 1 C\RACEDATA\DEMODATANCARLDEMD

S 2 CA\TESTDATAVGR2003Y WAL _TST.0341Dk109
% 3 C\RACEDATA\DEMODATAVCUPA\DEMOCUR
W A NATST2003WAL_GPS.034405

E Eit Al

e Load measurement of event: Shows browser of measurements inside current event

e Load measurement: Shows browser of measurements together with a directory tree

e Overlay lap: List of lap times of current measurement to overlay another lap

e Remove active measurement: Unloads the currently active measurement

¢ Exchange measurement: Replaces the active measurement with another one which can be
selected in a browser

o Reload: Forces reloading of the active measurement to re-initialize it

o Load Reference lap: Load a previously saved reference lap

Save as Reference lap: Save the current lap of the active measurement as reference lap

Export: Exports measurement data partially or complete in different formats

Live export: Create packed .exe file containing Analyzer together with measurement

Screen export: Exports visible channels inside the current selection and "zip"s them

Cut measurement: Trim off parts of the measurement

Write lap times to Specsheet file: Insert lap times of measurement into spec sheet

Write section times to Specsheet file: Insert section times into spec sheet

Comment: Editor to quote (enter a comment of) the active measurement

0-9: History list of previously loaded measurement files

o Exit: Terminates the Analyzer program
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1.1.2 The main menu item "Functions"

Functions  Yiew Measurement Settir

e Ovenview A
i\ Moving
8= Laps AlteL
82 Section times Alt+S
32 Circuit C
2 Track mode () »
¥ 9v-Plat (Alt+FR) P
hdinfmiece table (Al+hd) »
Il Histograrm (Alt+F1) »
I Spectral analysis / FFT (Al+F3 »
&% Chassis AlteC
B Acceleration table Alt+B
B Video
&p Print report manager (&lt+F) L
W Measurements 3
Active measurerment 3
& Measurements visible »
=% Phases definition Shift+P
=. Show phases F
= Calculation files Alt+M
4 Run cal file (Software folder)
9 Specshest Alt+l

e Overview: Shows the Overview window of the active measurement

e Moving: Shows and activates the Moving window

e Laps: Shows a window containing the lap times of the current loaded measurements

e Section times: List of section times of the current loaded measurements

e Circuit: Small track map window with current selection highlighted

e Track mode: Detailed track map with inscription of channel values

o XY - Plot: 2-dimensional representation of the relationship of two channels

e Min/max table: List of minimum, maximum and average values of channels lap by lap

Histogram: Statistics of a channel with various split conditions

Spectral analysis / FFT: Fast fourier transformation analysis of a channel

Chassis: Additional module for graphical chassis analysis

Acceleration table: Additional module for car acceleration/deceleration/elasticity analysis

Video: Additional module for video link

Measurements: Channel settings editor

Active measurement: Set one of the loaded measurements the active one

Measurements visible: Toggle visibility of the channels of a measurement inside the Moving

window

o Phases definition: Editor of the phase conditions which may made visible inside the
Moving/Overview window

¢ Show phases: Toggle visibility of phases inside the Moving and Overview windows

e Calculation files: Manage cal files in different folders to run the 2D Calc tool on

o Run cal file (software folder): Show list of cal files in Race folder to run 2D calc tool on

e Spec sheet: Run the SpecView program to show the spec sheets of the loaded measurements
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1.1.3 The main menu item "View"

Yiew Measurement  Settings Wizards

= wWindow list Al
B Wisihle windows Aty

% Cascade windows

= Tile windows
1 Arrange windows Aultiy
B Windows full screen Alt+F

E White background scheme  Clrl+y
Light background scheme Chrl+L
B Dark background scheme Cirl+D

2 Usetemplate colors Crl+T

o Window list: Toggle visibility of the Window list which offers access to common functions

o Visible windows: Show list of currently opened Analyzer windows

e Cascade windows: Re-position the Moving and Overview windows in a cascading form

e Tile windows: Re-position the Moving and Overview windows in a tiled form

e Arrange windows: Re-position the Moving and Overview windows by arranging them in two lines
e Windows full screen: Size Moving and Overview windows to maximum suitable size

o White background scheme: Apply colors to some windows with a white background color

e Light background scheme: Apply colors to some windows with a light background color

e Dark background scheme: Apply colors to some windows with a dark background color

e Use template colors: Apply the individual settable colors to some windows
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1.1.4 The main menu item "Measurement"

|Measurement seftings Wizards  Tutoria

% Linked '
Ef Measure Space
k€ Measure (active )

kf Measure (active special)  Shift+Enter
¥is) Distance plot 5
l\?’g} Time plat T
3 Previous selection BkSp
&2 Zoom Alt+Z
Zoom full lap Shift+Horme
Zoom full section shift+Crl+Home
(] Jumptolap start Home
& Previous lap Fgllp
MNext lap FgDn
? Jump to fastestlap Cirl+Home
£ Synchronize Ctrl+5
£ Synchronize lap triggers Crl+Aft+ S

e Linked: Several loaded measurements are moved together in the Moving window

e Measure: Start/stop measuring mode to show the channel values at the mouse cursor position

e Measure (active run): Special measuring mode which shows only the active measurement in
channel colors

e Measure (active special): Very special measuring mode which shows the active measurement in
channel colors and the other measurement in measurement colors

o Distance plot: Show channel values curves over distance in meters

e Time plot: Show channel values curves over time in seconds

e Previous selection: Show previous selection in Moving window

Zoom: Editor to zoom in/out the selection visible in the Moving window

Zoom full lap: Show the current complete lap in the Moving window

Zoom full section: Show the current complete section in the Moving window

Jump to lap start: Moves the selection to the start of the current lap

Previous lap: Jump one lap back

Next lap: Jump one lap forward

Synchronize: Align the other measurements to the active one to achieve the same lap position

Synchronize lap triggers: Temporarily adjust lap trigger offset to active measurement in case of

different lap trigger sender positions
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1.1.5 The main menu item "Settings"

Settings  Wizards Tutonals
& Language r

User |ewvel 3
PN User management

&, Change password

W Special channels

&2 Track ’

i Video time shift

5= Templates
% Restore default

&2 Track mode settings
¥0 %v-Plot settings
Min/max table settings
I Histagram settings
3T FFT settings

I Export settings

&§ Printreparn settings

E?. Frinter setup

EH Export of settings
] Options F4

e Language: Select language from German, English, French, Italian, Spain and Japanese

e User level: Professional level shows all menu items, even if they are not available in the licence
level

e User management: Administration of separate user settings with individual options and channel
settings

¢ Change password: Each user can supply a password which will be prompted for at login

e Special channels: Assignment of measured channels to predefined functionalities

e Track: Administration tools for the used track of the current event

o Video time shift: Offset of the video file to the start of the measurement

o Templates: Administration of the available templates

Restore default: Resets the positions and properties of all windows of the current template to

default values

Track mode settings: Administration of the existing Track mode setting files

XY-Plot settings: Administration of the existing XY-Plot setting files

Min/max table settings: Administration of the existing Min/max table setting files

Histogram settings: Administration of the existing Histogram setting files

FFT settings: Administration of the existing Spectral analysis/FFT setting files

Export settings: Administration of the existing Export setting files

e Print report settings: Administration of the existing Print report setting files

e Printer setup: Options of the currently active printer

o Export of settings: Function to export settings of the current user to import them somewhere else

o Options: User defined options of the current user
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1.1.5.1 Special channels

v LJ . Special channels are defined as assignments of recorded channels to certain meanings.
- ~ There are fixed and user defined special channels. Fixed channels are needed by Analyzer
- ~ . Q g q q arm

& whilst both types may be used in cal files by typing the @ identifier.

i Special channel: Int_Speed m

Choose a speed channel. This ane will be
used to calculate driven distance in a specific
time.

FFrd

W rear —I
Throttle
Front Fork
Fear Shock
Deto#1
Deto#?
ExTemp#l
ExTemp#2
Press#1
Press#?2
Head#3

Speed lo LI
" OK I X Cancel |

1. Fixed special channels: Analyzer needs information about certain channels to e.g. calculate
distance from speed or feed the chassis module.

’ Special channels m

Fixed |Userdefined|

Special channel 'our channel name
Int_Speed

Drive_PPh FiPh
Drive_Speed W rear

Throttle Throttle
Frant_Susp Frant Fork
Fear_Susp Fear Shock

Front_SuspRight <Maone>
Fear_SuspRight <Maone>»

Acc Lat <Mone>
GPS_Longitude <Mone>»
GPS_Latitude <MNone>
GPS_Altitude <Mone>
Fosition <Mone>
Position™’ <Monex

2|

[BIKE [DEMO

User defined special channels: Assignment of recorded channel to a free defined special channel.

- Special channels ﬂ

Fixed Userdefined |

Special channel “v'our channel name
Wy Channel

ﬂa Insert Remowve

mal]

[BIKE [DEMO
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1.1.5.2 Track

g Track settings  Shift+T

Bo- Sections

Y2 Track segments
)":’ Detect brack segments

@, User defined markers

e Assign track map

Assign track map x|
 Change settings from current v Select a new circuit
Event Status: 37 Show all circuits
[EVENT T MISANOREN ATALY> =
Event Name I MONZAREN dTALY>
peMoss | % MONZAI4.REN
MOST REN <GZECHOSLOV.
Date of Event Create: T8 MOTEGI REN <JAPAN>
[12.2.1897 [N MUGELLO.REN dTALY>
Clrcuil NapATE-12.2,1997 FEN
,_NUREGPTRACK=NURBGDBS RO.REN
EVENT=CARACE\DATENYDEMO.97\|_AUDIREN
TracklenesTaTs-EVENT FS6REN
[3820 12 P NORDS_D2REN <GERMAN
92 NORDSCHLREN

$Z NORDSCHLEIFE GRS REN
B NORISRINREN <GERMANY

32 NUERBUKLREN
$Z2 NURBGPO2 REM
S $Z2 NURBGP38 REM
™ OSCHERSLREN <GERMAN

. ?E QULTON PATKISLANDR—Eij
~ OK X Cancel | @ Apely_| [=2|
| |[ETOOLS.DLL: 06.2.1
Choose the correct track map to your event
e Track settings
i Track settings _ o] x|
i BIKE

Track |

™ Calculate GPS map if available
v Eventmeasured on a closed circuit

Track length [m] 3820 Z
Tolerance [%] 3.0 Z

3705m - 3935m

Track mode markers

Marker meter range [m] IZU Z

Min segment distance [scans] IZU [Z]
0.0500 sec

X Cancel |

Dialog to manage event specific track settings

Calculate GPS map if available: If checked the software will look for channels named "Longitude" and
“Latitude", and -if present- generate the track map from them. To filter out invalid GPS data a channel
named "GPSValid" will be used as selector (O=invalid, 1=valid).

Event measured on a closed circuit: If checked all lap-specific logic will be applied like LapChecker
wizard, offset detection, segment detection.

Track length & tolerance: Laps whose lap length (= integrated speed) differ more than |Tolerance|
from Track length are treated as invalid resp. incomplete laps.

Track mode markers: Control of markers in Track mode window
Marker meter range: Markers whose position differs at most this value from user position are placed to
the same position
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Min segment distance: Min/max markers which are closer than this value to the segment edge are not
created.
e Sections

Overview of the section times of each loaded measurement lap by lap. The sum of the best section
times gives an idea of a possible ideal lap time.

e Track segments

Editor to manage the track segments (straights and corners) of the current event. Track segments
normally are detected and inserted automatically. Segment names may be edited by the user to give
the official names.

i Segments _[O] x]
(- ==

Segment Meters  |Type

Il - Segment JS[=1 Y
Segment end [m] |1035 Z 5
Segmenttype Rightcomer »| £

Segment name

Please note:
Segment meters are track relative

0k I X Cancel |
T

e Detect track segments

Track segments are detected and saved automatically each time when the fastest lap time of a loaded
measurement is more than 3 seconds faster than the previous one on which segments have been
detected. This feature shall ensure correct corner segments when track conditions like weather have
changed substantially.

Running this function manually will cause re-detecting segments in case of an incomplete segment list
by the automatic detection. If the detection did not find all wished segments the user can insert or
modify them manually in the track segments editor or in the Moving window.

e User defined markers

Editor to modify the list of user defined markers in the active measurement. Normally user defined
markers are placed in Moving window in measuring mode by right-clicking and adding an user defined

marker.

e Track offset

-, Offset input | X |

Lap trigger position to start line

Track offset |,1 43 Zl ’
' Ok

The track offset gives meter distance between lap trigger position and start/finish line. The value can't
be changed manually as it is calculated automatically by speed-to-radius correlation.
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1.1.6 The main menu item "Wizards"

T

Wizards  Tutarials  Help

%4 Gear calculation
Gfé Foute calculation
% Create track map
@ Tire perimeter

%z ‘Wheelie corection
g Lap checker

e Gear calculation: Calculates a gear channel out of RPM and speed or using a gear box sensor
channel

e Route calculation: Calculates 2 channels containing geographic x/y data of the covered distance

e Create track map: Generates track map out of either speed + lateral acceleration or GPS
coordinates

e Tire perimeter: Wizard to recalculate speed by changing tire perimeter and/or impulses

o Wheelie correction: Interpolates wheelies at the bike front speed signal

e Lap checker: Wizard to check track length and lap triggers

1.1.7 The main menu item “Tutorials”

Tutorials  Help

f

save current deskiop layout

show measured data owver distance
Ferfarm grouping of channels

Show Tirme Diff (win or loss)
Display a Track mode

show the driven route

show phases in Mowing window
setup the Yideo link

b B B R

Save current desktop layout: Shows how to store a template containing the current windows
Show measured data over distance: Shows how to switch to distance plot

Perform grouping of channels: Guide to managing and showing channel groups

Show Time Diff (win or loss): Explanation how to display win/loss channel

Display a Track mode: Guide for displaying a detailed track map

Show the driven route: Tutorial to display driven car route

Show phases in Moving window: Explanation how to setup and highlight logical phases
Setup the video link: Guide how to link the Video module
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1.1.8 The main menu item "Help"
| Help
% Help
" Show hints Ctrl+F1

g Tip ofthe day
@ “What's new ?
& Glossany

& FAD

@& 2D-Datarecording - Homepage
& Mail to 2D-Datarecording

FCT';' Shortcut keys

- About

e Help: Show online help about the 2D software modules

e Show hints: Show Tips close to mouse cursor in certain windows

e Tip of the day: Show a window with a (maybe) useful tip

e What's new ?: List of changes since the last software version

e Glossary: Index of common used terms

e FAQ: List of frequently asked questions with answers and tips

e 2D-Datarecording Homepage: Opens Internet browser with the 2D homepage
e Mail to 2D-Datarecording: Opens the mail client with an empty mail to 2D

e Shortcut keys: List of available keys in the Analyzer

e About: Shows a version and system info window
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1.2 Toolbar buttons

e File functions are functions to load and modify 2D measurement files

Basic analysis functions include Moving and Overview windows and lap times

Advanced analysis functions include Track mode, XY-Plot and Min/max table

Visibility of channels in the Moving window can be switched separate, groupwise or via areas
Other functions acccessible via toolbar buttons are Window list, Options Dialog and Templates
The measurement functions include commands to view the measurement(s) in different ways

1.2.1 File Functions

|ﬁ' Eﬂﬂ' = g] OI%L‘,' 3:1%1.... ‘9' @*E'%%ﬂﬂ‘@v&viéw

Load measurement: Shows browser of measurements together with a directory tree

=

i+ Overlay lap: List of lap times of current measurement to overlay another lap

o

. Remove active measurement: Unloads the currently active measurement

g} Exchange measurement: Replaces the active measurement with another one which can be
selected in a browser
Reload: Forces reloading of the active measurement to re-initialize it

&

1.2.2 Basic analysis

e d = o[BEu - =]%

‘ -0 E'i%“&‘(ﬂvavieml

% Overview: Shows the Overview window of the active measurement

o~ Moving: Shows and activates the Moving window
a— Laps: Shows a window containing the lap times of the current loaded measurements

1.2.3 Advanced analysis

“‘ﬁ Eﬁa' e g’ 0‘% ool Ele - @ E'%%‘lﬂ‘(ﬂv&viem‘

% Track mode: Detailed track map with inscription of channel values
j XY-Plot: 2-dimensional representation of the relationship of two channels

= Min/max table: List of minimum, maximum and average values of channels lap by lap
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1.2.4 Channel visibility

=@ =ac|Ea =2

: Ig - @y = %“ &”(Dvéwiemi

% - Channel settings editor / Switching of the visibility of channels in the Moving window
& - Channel group editor / Switching of the visibility of channel groups in the Moving window

=

1.2.5 Other Functions

|l@dh- = Qo B, BEE 9@ 2B 8 eview

[
% Window list: Toggle visibility of the Window list which offers access to common functions

ﬂ Options: User defined options of the current user

Templates: List of available Analyzer desktop schemes with a function to save the current

SEmEn desktop

1.2.6 Measurement Functions

s & w[w[0 0 9 a

il

2 Linked: Several loaded measurements are moved together in the Moving window
Measure: Start/stop measuring mode to show the channel values at the mouse cursor
position
V(s)‘ Distance plot: Show channel values curves over distance in meters
4ty Time plot: Show channel values curves over time in seconds
= Previous selection: Show previous selection in Moving window
p Zoom: Editor to zoom in/out the selection visible in the Moving window
Zoom full lap: Show the current complete lap in the Moving window
ﬂ? Jump to fastest lap: Move the selection into the fastest lap of the measurement
5 Previous lap: Jump one lap back

Next lap: Jump one lap forward

= Synchronize: Align the other measurements to the active one to achieve the same lap
position
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2. Program modules

2.1 Overview window

Quick overview of complete measurement

Each loaded measurement in Analyzer is displayed in a separate Overview window. In the Overview
window the measured values of certain channels are shown. The position of the lap triggers are
displayed accordingly. This allows a quick overview of possible problems concerning vehicle or data
recording.

The position of the selection visible in the Moving window is marked inside the Overview window by a
rectangle. You can move this rectangle with the mouse easily. If you press the <Ctrl> key
simultaneously you can change the size of the rectangle - so will see a higher fragment inside the
moving window of the current measurement.

2.1.1Functions

2.1.1.1 Print

e The standard Print function simply prints the content of the selected window.

e The Print via Excel function embedded the selected window into a chosen Excel sheet together
with data out of the SpecSheet. This updated Excel sheet may be printed out directly or with a
preview before.

e Print via Print manager starts the high-end print page layout module.

L
‘@’ Before printing the background color of the window changes to white color to save printer
~

i ink. This option can be controlled in the Analyzer Options Dialog.

-

—
-

2.1.2 Properties

{Layait] colors |
~ Displa: Options
I~ Slider ¥ Lap tiggers
¥ Stafus bar I~ Sedlions = Segments

Segments

I=| Header panel 1 Carnennuilie
EICCIENNETES
= ertical [iiee

¥ Lap time

F Lap times vertical

J= | L siarts)in messirerment eolon
¥ User defined markers

| Ueendefinedimerkernanes:

[ wo | Xoencel | | iy |

The Overview window's editable properties include the printout and formatting of the Lap triggers,
Segments, Sections and the Color scheme of the window.

The properties are stored in the current Template which may be saved to disk to make the
modifications permanent.

The color page in the properties editor is only available when template colors are used.

2.1.3 Keys
Shortcut / Mouse \ Action
Mouse: Left button Offset moving
Mouse: Double click Activate moving window
<1>-<9> Activate measurement
<ALT 1>-<ALT 9> Show overview
< CTRL + HOME > Fastest lap
< SHIFT > + < HOME > Entire lap
<F11 > Maximum / Restore window size
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2.2 Moving window

Precise comparison of several measurements including measuring functions

All loaded measurements in Analyzer are displayed together in the Moving window. In contrast to the
Overview window here is shown not the complete measurement but only a selected partial range. This
allows precise overlaying of measurements for comparison purposes.

L
N\ 7’
- @ ~ The position of the displayed detail data is marked in the Overview window by a rectangle.
~

-

=
2.2.1 Functions

2.2.1.1 Areas

The Moving window can be split vertically to display additional sub windows which each contains
channels of another group. The visibility of the areas can be toggled with the mouse via Moving
window's context menu, via the areas button in the toolbar device or with Ouick key input via
keyboard.

The visible areas are stored inside the current Template.

2.2.1.2 Measuring
An analyzing mode which shows physical values of channels at the mouse position in a small extra
window.

2:13.06 min

411z

502 sec

2924144
2049

Available are 3 fundamental different measuring modes:

e Standard measuring mode

Standard measuring mode displays the channel curves in the same colors as in normal Moving
mode.
It is started with mouse double click in the Moving window or <Space> key. It is stopped with
mouse double click in the Moving window or <Space> key or <Esc> key.

e Measuring of active measurement

Measuring mode of active measurement displays only the channel curves of the active
measurement in the individual channel colors.
It is started with <Enter> key is stopped with mouse double click in the Moving window or <Enter>
key or <Esc> key.

e Special measuring of active measurement

Special Measuring mode of active measurement displays the channel curves of the active
measurement in the individual channel colors and the other measurement's channels in their
measurement colors.
It is started with <Shift + Enter> key. It is stopped with mouse double click in the Moving window or
<Shift + Enter> key or <Esc> key.
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During measuring mode all Analyzer functions are available, i.e. it is possible to change the selection,
to load another measurement or remove a measurement.

The Measuring values window shows the measured value of each channel at the mouse position.
Either only the values of the visible channels are shown or the values of all channels. You can toggle
both modes by clicking on the black double arrow in the upper left cell.

With more than one measurement loaded there is a function to show not only the absolute physical
channel values but the relative channel values of the other measurements compared to the first
measurement. You can toggle both modes by clicking on the black triangle symbol on the left in the
second row.

\ L), Clicking on a channel name toggles the visibility of the channel, as well as double clicking a
- ~ measured value. Clicking a measured value makes this channel active. Holding down the
& mouse button lets the channel's curve blink inside the Moving window to help identification.

2.2.1.3 Print

e The standard print function simply prints the content of the selected window.

e The Print via Excel function embedded the selected window into a chosen Excel sheet together
with data out of the SpecSheet. This updated Excel sheet may be printed out directly or with a
preview before.

e Print via Print manager starts the high-end print page layout module

L
‘@: Before printing the background color of the window changes to white color to save printer

g W~ ink. This option can be controlled in the Analyzer Options Dialog.
-

-

2.2.1.4 Visibility of measurements

A loaded measurement can be made invisible. This helps focussing on another, visible measurement
in the Moving window. Measurement m is made invisible by pressing <Ctrl+M> where m stands for the
measurement number.

Example:

2 measurements are loaded. In the Moving window all channels of measurement 1 are red, all
channels of measurement 2 are blue. Now measurement 2 is made invisible (<Ctrl+2>). The channels
of the remaining visible measurement 1 are displayed in their individual channel colors. Pressing
<Ctrl+2> once again makes measurement 2 visible again to show both measurements in their
measurement colors.
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2.2.2 Properties

The Moving window's editable properties include the printout and formatting of the Lap triggers,
Segments, Sections and the Color scheme of the window.

in Properties of Moving (x|

— Display Options
I Slider, ¥ Lap tiggers
v Status bar [ Sections ¥ Segments

Segments
& Comer numbe
 Comer names

¥ Header panel

™ “ertical lines

¥ Laptime
¥ Lap times vertical
IV Lap starts in measurement color

W User defined markers

¥ User defined marker nameas

W Ok I X Cancel | U= Apply |

L
@’ The properties are stored in the current Template which may be saved to disk to make the

~ modifications permanent.

N

-

-

The color page in the properties editor is only available when template colors are used.

I Properties of Moving [ %]
Layout Colors |
— Colors

Preview

Lolor scheme  S{EE =S

Background
Scaling
Lap start

Sections

— Lap time
Standard

Fastest

Indout lap

\/ Ok I x Cancel | = Appli
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2.2.3 Channel colors

With one measurement visible the channel curves are displayed in their individual channel colors.
When several measurements are visible in the Moving window then each measurement's channels
are displayed in the measurement's color, e.g. measurement 1 is red, 2 is blue and so on.

Generall Pragram startl File load  Colors |Ke_l,l assignmentl

=10l x|

" Measurements

Measurement 1
Measurement 2
Measurement 3
Measurement 4
Measurement 5
Measurement &
Measurement ¥
Measurement 8

Measurement 9

r— Print

v Moving: white backaround scheme

Colar of white channels

[¥ Owerview: white background scheme

¥ ¥7-Plat: use white background

¥ Track mode: use white backaground
¥ Circuit: uze white background

v FFT: use white background

r— Channel colars

[~ Saturated chanmel colors when multiple measurements loaded

" Ok |

X Cancel |

2|

2.2.4 Keys

Shortcut / Mouse |

Mouse: Left button

Action
Offset moving

Mouse: Double click

Start measuring mode

<S>

Change to Distance plot

<t>

Change to Time plot

<1>-<9>

Activate measurement

<ALT1>-<ALT 9>

Show overview

< CTRL + HOME>

Fastest lap

< SHIFT + HOME >

Entire lap

<F11 > Maximum / Restore window size
- MOVING MODE -
< SPACE > Start measuring mode (all)
< ENTER > Start measuring mode (active run)

<SHIFT + ENTER>

Start special measuring mode

- MEASURING MODE -

Mouse: Left button

Set marker

Mouse: < CTRL > + left button

Choose active channel

Mouse: Left button in measuring values

Choose active channel

Mouse: Left button on channel name in measuring
values

Toggle channel’ s visibility

Cursor left / right

Move aiming cross

< CTRL > + cursor left

Set left marker

< CTRL > + cursor right

Set right marker

< SPACE > Stop measuring mode
< ESC > Stop measuring mode
<or> Toggle active channel
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2.2.5 Examples

The following are some ‘step-by-step’ instructions to help new 2D users to master some common
operations in the Analyzer software. Most of these are referred to in the context-sensitive Help files,
but here we can go into a little more detail.

Rate of Change Measurement — to individually check the amount of change in a channel over a
specific time. Commonly used to check deceleration rate on braking (V_Front over time), front or rear
suspension piston speed (F_Sus or R_Sus over time).

In this example, we will check the rear shock piston speed, so we can determine in what piston speed
range to make the appropriate damping adjustments:

In this example, we will check the rear shock piston speed, so we can determine in what piston speed
range to make the appropriate damping adjustments:

e Load the rear suspension channel in Analyzer screen; Main menu item "Functions / Measurement
/ Channel" or "Channels" icon in toolbar or shortcut "Alt + U", and then Left-click on the channel
name to select the rear suspension channel (called Rear Shock, in this example using the Bike.97
demo data).

e In Moving Mode (the default mode when you first open Analyzer), move the Analyzer screen view
to the point on the track you are interested in (move it with Up — Down or Left — Right arrow keys
or L-click-and-drag with the mouse). In the example we have chosen the first chicane after the
start-finish on the fastest lap (choose fastest lap by clicking on the "Trophy" icon on the toolbar).

e Start the Measuring Mode by pressing the "Spacebar" or main menu item "Measurement /
Measure" or "Measure" icon in toolbar. The screen has gridlines and a cursor now, and remember
that the last channel you loaded (in this case, Rear Shock) is the one that the cursor will follow. If
you want the cursor to follow another channel, Left-click once on the numerical value displayed for
that channel in the small pop-up Measuring Values window (careful! L-click on the channel name
removes that channel from the screen).

e Choose the area you are interested in and use the mouse or Left — Right arrow keys to place the
cursor on the appropriate point of the graph and L-click. In the example we are concerned about
the rear rebound speed as the bike changes direction. So the cursor is positioned on the peak just
before the rear suspension becomes almost fully extended, and then L-click once — which will
display a vertical line through that point, with the Rear Shock channel value written near the
bottom (in this case, 21.9mm). See figure 1 below.
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Position cursor and L-click

Move the cursor to the next minimum peak and L-click again. The two points you clicked are displayed
with vertical lines through them and their values noted on the bottom of the screen (in this case
21.9mm and 0.2mm). See figure 2 below.

Introduction to the 2D analysis tool: Analyzer page 26 / 96



Beginner “
2D Debus & Diebold MeRRsysteme GmbH Alte Karlsruher Str.8 76227 Karlsruhe

Tel.: +49(0)721 944850 Fax: +49(0)721 9448529

Moving
Rear Shock dt=0.8083 sec  ds=18.16 m  d=-21.469 mn  #=7 .87 mm d/dt=-53.89 nn/s
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Select next point and L-click

e Along the top of the screen is displayed the channel name, the time interval between the two
points, the distance between the two points, and d/dt which is the average speed over that
distance, in mm/sec. That is, Rear Shock speed at that point. So, in our example the channel Rear
Shock has moved a distance of -21.69mm over 0.403sec, giving an average shock piston speed
of —53.89mm/sec for that movement. Note that the Shock distance and speed are negative
numbers because we are measuring in the rebound direction.

Maybe the original problem we were looking at was difficulty in changing direction at this chicane, and
from this data we conclude that this rebound speed is too slow, making the bike pitch too slowly. So
we want to adjust the rear rebound damping, and now we can refer to the damping charts knowing
which speed range to make the adjustments in.

s

Please ensure that you are dealing with the same units when referring to your suspension damping
charts; many damping charts are in m/sec, whereas the Analyzer measure mode numbers above are
in mm/sec; the rebound speed shown here of —53.89mm/sec will often be shown on a damping chart
as 0.054m/sec.

Also realise that this is one specific measurement only, you should be checking many points on many
laps before coming to a conclusion about adjustments.
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2.3 Circuit

Map of track with information about current selection
The circuit window shows the track map with the current selection of the active measurement
highlighted. The circuit window may be turned off or on.

2.3.1 Functions

L
‘@’ You can start all functions from the context menu. To show this menu click with the right
~ mouse button at the small circuit window (default: right bottom corner)

-

—
-

Rl 1. 5<ign brack map

% Create track map

g Track settings Shift+T
% Track, offset Shift+0
Clipboard Chrl+C
ar Export as Enhanced Meta File
S Print
@ Print via Print manager 4
7 Help Fl
I Properties Chrl+P
| i Close
e Assign track map
il
~ Change settings from current Ev-Select a new circuit——————————
Event Status: $Z Show all circuits
[EvEnT T e AN REN <AL A ]
Event Mame: 0 MONZA REN <ITALY>
DEMO 87 9 OMZADA.FEN

Date of Event Create: D MOST REN <CZECHOSLOM,

{31 MOTEGLREM <JAPAN>
12.2.1937 -8 MUGELLO.REM <ITALY>

Circuit NapaTE=12.2 1307 {REM

lmTRACKWUREGPBB ROREN
VENT=CARACELDATEM\DEMO.874_AUDLREN

TracklencoaTus-pvENT _RSEREN

3820 &l B NORDS_02 REN <GERMAN
$2 NORDSCHLREN
$2 NORDSCHLEIFE GPSREN

™ NORISRIN.REN <GERMANY
~8Z NUERBUKL REN
$Z MURBGPDZ.REN
3 32 NURBGPI8.REN
B OSCHERSLREN <GERMARN

B OULTON PARK IELAND.REN ¥
| »

4

£ OK X Cancel | & apply_| ?
] [ETOOLSDLL 0621

Choose the correct track map to your event.
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e Create track map
Generates track map out of either speed + lateral acceleration or GPS coordinates
e Track settings

i Track settings _ o] x|
\' BIKE
Track I

™ Calculate GPS map if available
v Event measured on a closed circuit

Track length [m] 3820 Z]
Tolerance [%] 3.0 Z]

3705m - 3935m

- Track mode markers -

Marker meter range [m] 20 Z]

Min segment distance [scans] |20 Z]
0.0500 sec

X Cancel |

Dialog to manage event specific track settings

Calculate GPS map if available: If checked the software will look for channels named "Longitude" and
"Latitude", and -if present- generate the track map from them. To filter out invalid GPS data a channel
named "GPSValid" will be used as selector (O=invalid, 1=valid).

Event measured on a closed circuit: If checked all lap-specific logic will be applied like LapChecker
wizard, offset detection, segment detection.

Track length & tolerance: Laps whose lap length (= integrated speed) differ more than |Tolerance|
from Track length are treated as invalid resp. incomplete laps.

Track mode markers: Control of markers in Track mode window

Marker meter range: Markers whose position differs at most this value from user position are placed to
the same position

Min segment distance: Min/max markers which are closer than this value to the segment edge are not
created

e Track offset
= Offset input | x|
Lap trigger position to startline

Track offset

v Ok |

v Lt . The track offset gives meter distance between lap trigger position and start/finish line. The
- -~ value can't be changed manually as it is calculated automatically by speed-to-radius
- ~ o

& correlation.

e Export and printout

The Circuit map graphic may be exported and printed in several ways:

e Clipboard: Circuit is copied in Windows Clipboard using EMF vector format
o Export as Enhanced Meta File: Circuit is saved to disk in EMF vector format
e Print: High-quality print fitting the print page with circuit inner/outer line

e Print via Print manager: Fully-featured print layout module
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2.3.2 Properties

The Circuit window's editable properties include color options like window background etc.

Additionally the size of the position circles inside the Circuit window can be adjusted.

i+ Circuit properties %]

— Colors Clptions
Background £l Faositions circle size I J
Track _ W Show flag
=election £l ¥ Segments
Sections _ W Corner numbers

" Ok X Cancel | N Anply

N s
- @ ~ Optionally shown are start/finish flag, segment borders and corner numbers.
~
=
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Daofarecoraing

2.4 Channels

Editor of channel settings
Each sensor whose data is downloaded results in a channel of the measurement.
Additional channels can be calculated and stored with the by the use of calculation files.

% Channels HI=] E3
Meazurement
lril |1 DEMO vI 400Hz V3 DEMO.MES
Channel name: Charnel type
_Irgpeed search I [~ Digtal [~ énaleg [~ Canln [ Calc ™ Wirtual
Channels | G[Dupgl
i Chanrels
Nr 4 | Channel izibl ScalirlDvervlLowerIUpperIEolor|F|educ|AII |Key |Hz |W’in lap |Zer0 r|EOI0r| ﬂ
0 4 front [Km/h] « | (00 (3000 Q| avG ] F (250 [ ]
1 FiPH [rpm] w |« |« 5000 15000 [ 4WG | O] (R (1000 - H
2 4 rear [kmh] " W 00 3000 O avG | [T 250 (I
3 Thiottle [%] W o |« 00 100 A [T T 280 ] E
4 Frant Fark [rm] 400 1400 [ &G [T 100.0 ]
5 Fiear Shock [mm] 30 30 Hl evG | [ 100.0 I
3 Detof [%] oo o200 [ &G | [0 100.0 I
7 Detol2 [%] 0o o200 &G | [0 100.0 (I
8 ExTemp# [C] 700 2600 [ &G | [T 25.0 ]
3 ExTempi2 ['T] 700 2600 [ AVG [T 2650 ]
10 Presstt! [%] 00 1000 [ &G | [0 100.0 I
11 FressH2 [%] 00 1000 D eVG | [O] 100.0 I
12 Head#3 ['T] 550 a00 DN &G [T 125 I
13 Spead_lo [Km/h] 00 (2400 N &G ) 250 (I
14 Bike_fce [mde] 180 120 [ &G | [T 25.0 ]
7= FIPM_SFT [rpm] 00 1000 [ AVG [T 100.0 ]
16 GearSpeed [KMH] 00 3700 [ avGc | [0 5.0 I~ E
17 Gear [KMH/s] A100.01000. N &G | [ 250 I
18 Gear_Hamm' [KMH/ annoiionl [ &G | [0 250 I
13 b<_G_rpm [KMH 0 goon DEN AG [T 250 (I
20 ACC_RPM [%] 0.0 1000 N aVG | ] 25.0 ]
21 Gear_Mr [KMH] - 07 B3 [J&G [ G 250 [mRN::.
22 Gear2Mr [KhH] 00 1000 N eVG | [T 5.0 I
23 FSus_lo [rm] 00 18500 [ &G | [0 100.0 I
24 FiSus_lo [mm] 00 1000 [l eVG | ] 100.0 (I
25 FSus_hi [mm] 0.0 1000 N aVG | [T 100.0 I hd|
E Save tofile | @& Sort group | E Close I

The Analyzer adds virtual channels which are available at run time. Each channel has its

N\ s
- ~ own settings which can be edited. The management of channels is supported by functions.
i Channels can be organized in groups.
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2.4.1 Settings

 Expression 'Meaning

Visibility Switch channels on/off

Scaling Show scaling beside the channel curves

Color Individual channel color

Limits Lower and upper limits for physical channel values

Autoscale for limit

Automatic calculation of suitable limits

Dynamic autoscale for limits

Limits are calculated depending on selection in Moving window

Format

Number of digits after decimal separator

Reduce in Overview

Type of data reduction of several measured values into one value

All in Moving All measured values are displayed graphically

Key Short key to switch a channel's visibility

Zero ruler Horizontal line at physical 0 position

Color scale Mapping of physical values onto colors in defined steps

Group assignment

Collection of channels in topics

Channel |
Gruppen
Channel |[RPM | & Son ~
Calar E E{gﬂne —
[ [ Weather
Al " Suspension
Upper limit I'IEEIEIIII.III " Throttle
i I Segments
Ticks every|1000.0 I': g;tge
™ Dynamic scaling ™ Cylinder 1
Increment |1IIIIIIIII.IIIIII ngy::zgg:%
™ Cylinder 4
Format pre |5 ZI r ggar
Furmatpustlﬂ ZI E W'” ”f‘"'”dDW LI
:l:l W Ok X Cancel |
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2.4.2 Groups

\ @, Channels can be organized (collected) in groups which each represent one topic.

~ The group names may be edited freely. The channels inside the first group will be shown at
"% Analyzer program start.

L4

Examples:

e A channel "Speed" may be assigned to many groups like "Start", "Engine", "Suspension" and
"Time Diff".

e A channel "Spring" may be assigned to group "Suspension” only.

e A group "Engine" may contain channels like "Speed", "RPM", "Throttle" etc.

e A group "Temperature” may contain "RPM", "OilTemp", "WaterTemp" etc.

By switching on/off a group all channels assigned to this group are switched on/off.
Each group may be assigned a short key to switch it fast via keyboard.
The Areas each display the channels of one group.

i Channels _ O] x|

teasurement
’7 % | |1 DEMO hd 400Hz %3 DEMOMES ‘

~ Channel names Channel tyors :
Speed search I |7|_ Digital ™ Analogl™ Canln ™ Calc [ %irual |

Channels Groups |

~ Groups

5] Channel [ke [4rea | ﬂ
Start V front, RPM. Throttle 1 50 %
Endine ¥V front. Throttle E 50 %
EPhd RPM. Front Fork, Rear Shock B0 %
eather B0 %
Suspension 3 50 %
Throttle 50 %
Seaments bl B0 %
Boute B0 %%
GPS G 50 %
Cylinder 1 Deto#l 50 %
Cylinder 2 Deto#? B0 %%
Cylinder 3 B0 %
Cylincler 4 50 %
Gear Gear_MNr Trail, Wheelbase, Theta, [Cx, Fork 50 %
AN win cow Time diff B0 %
vin lap Time diff. TDiff window B0 %
Group 17 RPM 50 %
orld Throttle B0 %
Group 19 50 %
Groug 20 50 %
Group 21 50 %
Group 22 50 %
Group 23 50 %
Group 24 50 %
Group 25 B0 %%
Group 26 50 %
Group 27 50 %
Group 28 50 %
Group 29 50 % d|

i Bename group

e o il e @ Sort group I HE close I il

2.4.3 Functions

There are several functions to manage the channels list conveniently:

The Speed search edit field allows searching for channels with a defined name mask. For example
typing "V_" finds all channels with names starting with "V_". Typing "*susp" finds all channels which
names contain the string "susp".

To display all channels with a certain channel type like "Digital" check the appropriate channel type.
Clicking on a field in the header row of the channel list sorts the channels up/down by this field. This
works for the columns where sorting makes sense, e.g. number, name or frequency etc.

The selection of a sort group makes it easy to sort up all channels inside one certain group
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2.5 Lap times

Table with lap times of all loaded measurements.

The first page shows an overview of the lap times of each loaded measurement.

Each loaded measurement has its own page with detail information about the lap length in meters and
start/end of the laps.

i Laps M[=E3
All measurements |_|
Lap DEMO |
|{o 2:08.04 min
1 = 1:43.00 rnine=:
2 1:42.60 miff®
3 1:42.68 min
4

A lap which appears to be invalid is written in light grey color to tell it apart from valid laps in which lap
length fits the defined track length.

L
N\ 7’
v @~ Manually inserted laps are underlined

- ~
—
-

' Laps =1 E3

All measurements -

Lap Time Ifrom lto IMeters Ifrom Ito I
2:08.04 m0.00 sec  2:08.04 mir 3820 (3729) 0 3819

<4={1:43.00 n;2:08.04 mir 3:51.04 mir 3820 (3821) 3820 7639

1:42.60 m3:51.04 mir5:33.64 mir 3820 (3822) 7640 11459
1:42.68 m5:33.64 mir 7:16.32 mir 3820 (3730) 11460 15279

(/{6 ga (5] (65

2.5.1 Functions

v LJ . By clicking on a table entry the selection of the clicked measurement is set to the
v ~ corresponding lap. A not-wanted lap may be removed via context menu or with "Del" key.
" ] *  Be careful with that function as the chosen lap trigger will disappear.

=
All measurements |_|
Lap DEMO |
0 2:08.04 min -~
! 1:43.00 min
2 e 4250 min 4= 7 relp F1
: 14268 min i Close
4
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2.6 Section times
Table with section times of a measurement

L
‘@: Overview of the section times of each loaded measurement lap by lap. The sum of the best

~ section times gives an idea of a possible ideal lap time.

-

—
-

* Section times (DEMO)

Lap Lap time 2:T2
m Lap 1348-2848m
m Track 1200-2700m

0 2:08.04min  40.30 42.28
1 1:43.00 min_ 32.86 41.20
2 P 1:4260min 3251 8
3 1:42.68 min 40.87
4

|deal time

Al 82 Edit sections | B Close | il

[BIKE BEMO | 7

2.6.1 Definition of Sections

L
‘@’ The track may be divided into up to 6 Sections which are defined by a distance from

- : start/finish line. Each section can be named.
-

Sections

T2 2700

|B'I KEST

2.6.2 Functions

Print
The print function simply prints the content of the current Section times window. The "Print all section
tables" function opens one Section times window for each loaded measurement and prints their

content using Notepad.
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2.7 Min-/Max tables

Overview of lower, upper and average values of channels
A Min/max table serves as a quick overview of minimum, maximum and average values of some
channels of a measurement lap by lap.

2.7.1 Creation and setup

A Min/max table setting can be created and saved to disk to re-use it later.
You can create a new Min/max table or edit an existing setting via the shortcut <Alt + M>

%~ The Anna-Liza 2002.10.2.2.5 Debug Full with chassis-ch DEMO1

File | Functions Yiew Measurement Settings Wizards Help

| @ B2 overven i Bum e @2
t",,-, Moving
e Laps Ale+L
822 Section times Alt+s
$2 circuit c
2 Trackmode () 4
35 %v-Plot (Al+FS) »
Min/max table (Al+M) Create new
I Histagram (alt+F1) » Manage settings
% Chesss ek = Speed.mms
;ﬁ Acceleration table Alt+B = TEST_MinMax.mms
ﬁ Video
% Measurements L4
Active measurement: »
" Measurements visible 4
2 Phases definition Shift+pP
{-—- Show phases P

Calculation files/event AltHN
Calculation Fles/[DEMO1  Alt+R

#9 Spec sheet Alt+T

Phases

Without using phases the min/max/avg values of each channel are displayed lap by lap. With the use
of phases the channel values are calculated per lap where the phases apply.

Channels

Each channel may be chosen to be analyzed inside a Min/max table. For each chosen channel it is
possible to select minimum, maximum and/or average value. Additionally a filter value can be provided
to apply an average filter to the channel.

L
‘@: You will get detailed informations about the creation of a new Min/Max tables at the help

A files examples.

-

-
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2.7.2 Management

The saved Min/max table settings may be renamed or deleted inside the management editor. The
editor shows also the name of the used Phase settings files.

2.7.3 Functions

Exports
The contents of the table may be exported in Ascii or Microsoft Excel readable format.

Find position

By clicking on a minimum or maximum value of a channel the corresponding position in the
measurement is selected and centered inside the Moving window. If the channel was not visible it will
be switched on and activated in the Moving window.

Print
The print function simply prints the content of the current Min/max table.

2.7.4 Properties

The only property of a Min/max table is the choice to blank out the button bar what can be done via
context menu.

' Min/max table (1=DEMD} Engine.mms _ II:I|5|
Lap Tirne: Meters
9 Channels
(S]] hef i
1] 2:08.04 min| 3731 [0 E'I'IEEEI 1 Phases
1 1:43.00 min | 3791 11837 Camment
2 1:42 B0 min| 3791|564
3 1:42 68 min| 3791 4133 12075 &) Print
4 1:59.68 min|1022 |0 12013 E Expart
hef i ?
VG 373 12072 Help  Fi

E Close
m Charnrel: u = Phases

EERE Rrr, Pressure, Ter =
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2.7.5 Examples

2.7.5.1 Example 1

A Min/max table called "Speeds" contains each minimum, maximum and average of channels
"V_Front" and "V_Rear" and minimum and maximum of channel "RPM".

% Min/max table (1=-DEMO) MM Speeds.mms _ O] x|
| an eit hdeter EFbk4 EFb4 W rRAr W rRAr, W rear,
Rl bl e kAL b s AN
N 28 N4 mi 3820 0.0 #4134 104.9 1] 11864 0.0 2301 1102
1 14300 mi 3820 9.3 1335 11837 738 140.5
p) 147 Rl i 3820 226.5 FE41 236.3
3 2256 130.8 1133 12075 543 234.8 1374
4 210.0 0.8 1] 12013 0.0 219.3 N5
kAl 0.0 210.0 0.8 1] 11837 0.0 #19.3 31 h
b e
AN 385 2205 106.8 73 12072 407 2314
% Channels Use phases™
DEMO

2.7.5.2 Example 2

A Min/max table called "Deto" contains maximum and average of each 2-stroke cylinders detonation
channel.

Additionally a phase condition is active which defines phases where the throttle channel has values of
at least 30 %.

"% Min/max table {1=-DEMO) Deto.mms _ O] x|

| A Titme beter Detnd Metn#] Cetof? Cetn#?

b A AN b A AN

il ZNA N4 i 3820420 2. 9.4 9.8

1 1-43 NN mi 382019 5 9.7 257 1011

2 1-42 Rl mi 3820 20 & 1001 222 105

3 1-42 KR mi 3820 10.3 255 10.7

4 1R RA mi 1022 {123 191

kAl 12.3 .4 141 5.8

hA A

AN 201 101 257 105

% Channels Use phasesV | &2 Phases
_ | |D E‘tDpC‘t |Il Il_+ III-I+ m III+III-I+ /‘2

Introduction to the 2D analysis tool: Analyzer page 38/ 96



Advanced “
2D Debus & Diebold MeRRsysteme GmbH Alte Karlsruher Str.8 76227 Karlsruhe

Tel.: +49(0)721 944850 Fax: +49(0)721 9448529

2.8 Track mode

Graphical presentation of track with channel values at defined positions
A window with a graphical presentation of the track with channel values at defined positions. A 3rd
dimension is achieved by selecting a color channel.

2.8.1 Creation and setup

A Track mode setting can be created and saved to disk to re-use it later. A Track mode setting
consists mainly of 2 parts: settings concerning the graphical layout of the track and settings of the
inscribed markers.

You can create a new Track mode or edit an existing setting via the shortcut <X>

%~ The Anna-Liza 2002.10.2.2.5 Debug Full with chassis-ch DEMD1
File | Functions Yiew Measurement Settings Wizards Help

| & B orerven e me-0- 2
tg Moving
8= Laps Al+L
827 Section times Alt+S
SZ Circuit c

25| 4 DJ Create new

15 %y-plot (Al+FS) 4 -22 Manage settings
Min/max table (Alt+M)
ﬁj:l Histogram (Al+F1)

%l Track mode (X)

» -
(& TOPSPEED,TMS
»
ﬁ' Segments.tms

% Chassis Alt+C
§& Acceleration table Alt+B
ﬁ Video
9 Measurements 4
Active measurement 4
&9 Measurements visible »
=" Phases definition Shift+P
7 Show phases P
Calculation filesfevent  Alt+N
Calculation files/DEMO1  Al+R
m Spec sheet Al+T
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2.8.1.1 Marker settings

At certain positions on the track markers are placed containing channel values at these positions. The
calculation of the channel values depends on the marker type which can be:

lap

sections

corners

straights

gear change (not yet available)
user defined

start of phases

end of phases

Corners |
RPM ||

~Channel value type

 MNone

 Min

b

Ay

o |@|nt_8peed—>v1ll+f‘ltl.2 AR

X Cancel |

All markers of a certain type have options like text font, additional inscription of channel's dimensions,
display of a legend etc.

A marker of type lap/sections/corners or straights may contain the minimum, maximum or average
value of channels in this marker's range or the value at the minimum resp. maximum of another
inscribed channel.

A marker of type gear change/user defined/start of phases or end of phases contains channel values
at this defined point.

i Einstellungen des Streckenmodus (Corner speed.tms) !Em
ks Allgemeinl 5= Lap (\'2 Kurven | &) Darstellungl
— Darstellung Kanale
Font Rockwell (14) Kanal T |Eitter| -
¥ Kanal-Dimensionen front i
EFtd @020t Spedl b
™ Rundenmeter e 1
[~ Streckenmeter | Throtle | 1
¥ “erhindungslinien FEront Fsork 1
¥ Lagende zeichnen Jetod] 1
Rahmentarbe H Detoite 1
|ExTemp#l |
™ Kurvennamen schreiben ExTemp#s 1
Farbe der Kurvennamen A ||Bress#l | 1
1
Head#3 1
Soeed lo | .
S ok | % Abbruch | il
|Camer speed.pr|
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Daofarecoraing

2.8.1.2 Graphic settings

The Track mode graphic settings (refer the figure below) control the layout of the track map The color
channel may represent just the existing sections, the segments or a measured channel. When a real
measured color channel is chosen its color scale defines the mapping of the measured values to
colors.

i Track mode setiings (Comer speed.ims) !Em
- 8§ General | 5= Lapl 3 Cnmersl ~ Slraightsl & Layou(l

Comment Im:

Colaor channel
h:Cnlm channel type

& Channel € Segmentd” Sections || [~ Sections

[ Wisible markers
¥ Lap

SpeedBase

@Int_Speed -» ¥/ front
@Drive_RPM -> RPM

]| M Comers

¥ Straights

= | Gearchonge
I~ User defined
I™ Startof phases

(@Drive_Speed > rear
(= [ hrottie -> Thrattie:
@Front_Susp-> Front Faork LI

Bl Color scale

™ End of phases

Lo | X cercol | 7]

|Carner speed pt/

N\ 7’
- @ ~ The draw type of the track can be pixels, lines, circles or crosses in chosen thickness.
- - ~
-
Draw type m
rGraphics type Line
" Pixel Style =TI
# Line Threshold [100 [4] 5| "idth J s
_ - Circles
# Cll I~ Fill circles
C Cross Radius — =z
Cros
(Radius 2 ‘
o Ok I X Cancel |
N\ L 7’
- @ ~ Check and change your individual track mode layout
- - ~
-
' Track mode settings (Corner speed.ims) !En
& General | 8= Lap| &% Comers| J5 staights. & Layﬂu"
~ Options

¥ Show track start

¥ Shaw lap trigger

¥ Show track direction

¥ Show sections

¥ Show segments

I Segment namas Fant Faockwell (20)
I Auto position segment narr

¥ Comernumbers

¥ Show color scale

& Draw type

X Cancel il

|Comer speed p/

On the track map the graphic symbols for the lap trigger, the sections, the segments etc. can be
shown.
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2.8.2 Functions

2.8.2.1 Print

e The standard print function simply prints the content of the selected window.

e The Print via Excel function embedded the selected window into a chosen Excel sheet together
with data out of the SpecSheet. This updated Excel sheet may be printed out directly or with a
preview before.

e Print via Print manager starts the high-end print page layout module.

L
‘@: Before printing the background color of the window changes to white color to save printer

% ~ ink. This option can be controlled in the Analyzer Options Dialog.

-

-

2.8.2.2 Lap report

The lap report creates a table out of the Track mode settings which contains the channel values of
each marker of the Track mode lap by lap.

The content of the lap report window can be printed by the print function.
The "Print via Notepad" function embeds the complete lap report table into a text file and prints it.

The lap report table may be exported to an Microsoft Excel (*.xIs) file.

i Lap report (1=-DEMO) Corner speed.tms !Elm
&z Comers |
[Tt ool eelTa e T4 e (7oL slTeL ef{T7 7 [T ean [Ta (o
ST,
Lap 0: 2:06.04 min 564 BB1 710 671 1226 @87 955 818 768
€ Lap 1:1:43.00 min 834 1056 767 693 1291 966 955  §1.0 788
@ Lap 2:1:42.60 min 80.9 774 7249 1341 949 985 712 756
Lap 3: 1:42.68 min 91.0, 1063 765 516 1301 927 976 760 75.7
FPh [rom] &% front hain
Lap 0: 2:08.04 min 4450 6568 G724 5437 7653 G248 801 G427 6235
@ Lap 1:1:43.00 min 6599 7482 G168 G474 7864 EG56 6782 G453 G475
Lap 2: 1:42.60 min 7136 6279 5890 8301 7671 6984 5541 G113
Lap 3: 1:42.68 min 7281 7602 G205 4133 8047 B526 B934 G073 G185
| | 4

2.8.3 Management

The saved Track mode settings may be renamed or deleted inside the management editor. The editor
shows also the name of the used Phase settings files.

2.8.4 Properties

The Track mode's editable properties include color options like window background etc. Additionally
the size of the position circles inside the Track mode window can be adjusted.

r mode properties [ x]

— Colors

Background H

Section circles H
Section circles size I
TR

i Oplions
[¥ Stap ontop

W Ok X Cancel | = Apply |
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2.8.5 Examples
2.8.5.1 Example 1

L4
~ ascolor channel.

L
‘?: A simple Track mode setting called "Segments" without markers which uses the sections

Track mode settings (Segments_tms) I_I_I_

Segments only

Track mode {1=DEMO)} Segments.tms
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2.8.5.2 Example 2

L
‘@’ A Track mode setting "Corners" with color channel "Speed". Markers of type Corners with

L a.a a a
A channel "Speed" as minimum value are inscribed.
-

-

' Track mode settings (Corners.tms) !EIB
M General | = Lapl ap Curnersl ] Layu:nutl
Comment Ispeed only

— Colar channel Yisible markers
—Calar channel type ¥ Lap
& Channel © Segmenk Sections | [~ Sections
F_Pivot ;I ¥ Corners
A_Rarm [~ Straights
Eike_Slip c v
SpeedBase Il Gearo E.mge
AccBase ™ Userdefined

Time diff ™ Startof phases
TDift wind o ™ End of phases

@Int_Speed->Y front

@Drive_RPM-> RPM =]

H Color scalel

X Cancel | il

|Comerspch |

i Track mode (1=DEMO) Comers.tms

Lap s front [Km/h]
Lap 1: 1:43.00 minl

Kurve
V front [Km/h] MIN

k3
i~

\-

83.4 —

Yia

ke \ : 3 105.6 e

o

76.7

i EEE CERE (Lo 1 1:43.00 min [@Int_Speed |[Comers.pch | |speed only v
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2.8.5.3 Example 3

v Lt . A Track mode setting "Top speed” with color channel "Throttle”. Markers of type Straights
. ~ with channel "Speed" as maximum value and channel "RPM" at the Speed's maximum are
"%  inscribed.

=+ Track mode settings (Top speed.tms) !Elm
M General | 8= Lapl )ﬁ Straightsl &) Layoutl

Camrnent |Speed
— Color channel Yisible markers
—Colar channel type ¥ Lap

& Channel  Segment’ Sections | ™ Sections
SpeedBase ;I ™ Comers
AccBase v Straights
Time diff

5 fi

TDiff wincow [l Geaychange
2lnt_Speed > Y front I™ User defined
= D0rive_RFPM > BPk ™ Start of phases
{@D0rive_Speed-> ¥ rear ™ End of phases

-» Throttle
{@Frant_Susp -» Frant Fark
£ Cu:ulu:ursu:alel

X Cancel | il

|Top speed.pch |

“n Track mode (1=-DEMQ) Top speed.tms

Throttle [%]

Lap
Lap 1: 1:43.00 min

V front [Km/h] MAX

i ERE [SERE oo 1 1:43.00 min [@Throttle [Top speed.;| Speed /
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2.9 XY-Plot

2-dimensional presentation of relationship of 2 channels
Function to display a 2-dimensional graphical presentation of the relationship of 2 channels. A 3rd
dimension is achieved by selecting a color channel.

2.9.1 Creation and Setup

An XY-Plot setting can be created and saved to disk to re-use it later.
You can create a new XY-Plot or edit an existing setting via the shortcut <Alt + F5>

*. The Anna-Liza 2002.10.2.2.5 Debug Full with chassis-ch DEMO1

File | Functions. View Measurement Settings Wizards Help

H%Ovewiew A g:[%zg; ‘9v®,g.‘
—— 3:\,; Moving
8= Laps Alt+L
B2 Section times Ale+5
$& circuit c
82 Track mode (x) »
: g ::-::"."-F'h:ut (AIE+FS) Create new
Minfmax kable (alt+-M) » 15 Manage settings
= : .
]ﬂ Histagram (alt+F1) 2 SPEEDS.XYS
% Chassis alk+C
@ Acceleration table Ale+B
=
ﬁ Yideo
W Measurements 14
Active measurement 4
64" Measurements visible »
7= Phases definition Shift+P
= Show phases P
Calculation filesfevent  &lt+h
Caleulation Fles/DEMO1  Al+R
E Spec sheet AlEHT

2.9.1.1 Settings

L
‘@’ The relationship of one selectable channel (X) to several (Y) other selectable channels is
~ shown. The data of channels of one or more measurements can be selected.

-

—
-

With the use of phases the displayed data can be restricted to a data subset. The color channel's color
scale defines the mapping of the measured values to colors. Alternatively the color of the plot may be
divided by measurements or by laps. The draw type of the track can be pixels, lines, circles or crosses
in chosen thickness.
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2.9.2 Functions

2.9.2.1 Limits
The lower and upper limits of X and Y channel in an XY-Plot window can be set in different ways.
Manual input of the limits can be done via context menu.

In the scaling tools window the limits can be moved or zoomed in and out. The catch function
calculates suitable limits to display all graphic items in the window. The dynamic autoposition function
performs catching automatically when the XY-Plot data must follow the selection and the selection
(displayed window) has changed.

2.9.2.2Grid

The grid consists of regular horizontal and vertical lines. This helps classifying the graphic items as
physical values.

2.9.2.3 Print

The standard print function simply prints the content of the selected window.
The Print via Excel function embedded the selected window into a chosen Excel sheet together
with data out of the SpecSheet. This updated Excel sheet may be printed out directly or with a
preview before.

e Print via Print manager starts the high-end print page layout module.

L
‘@’ Before printing the background color of the window changes to white color to save printer

S A ink. This option can be controlled in the Analyzer Options Dialog.
-

2.9.3 Management

The saved XY - Plot settings may be renamed or deleted inside the management editor. The editor
shows also the name of the used Phase settings files. The quickest way to open the editor is to use
the shortcut key <ALT + F5>,

* . Settings management - EI|5|

File  Functions

“i|E|'§i’B

27 -Plot zettings

eof_Gearsys  <rpm vs. speed> #Y_Gear.pct
v _Slipuvs <Int_Speed vs. Diive_Speed: #r_Slp.pct

2.9.4 Properties

The XY-Plot's editable properties include window background color. The option "Highlight phases with
mouse" affects the reaction of a XY-Plot window when moving then mouse over it. If several phases
are defined by the Phase conditions then all graphic items belonging to the same phase as the item
under the mouse are highlighted.
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2.9.5 Examples

2.9.5.1 Example 1

Settings of Xv-Plot - Gear ratio.xys m

Camment IGear ratio
= channel ' channel  Measurement files

P _I [ RearHeight ;I & Active measurement DEMO
F_ges CSRC Al visible measurements
StemHeight O sFC

FearHeight [ F_Fiwat M

SRC 1 A_Rarrm Bl DEMO

SFC [ Bike_Slip

F_Fiwot [ SpeedBase

A_Farm [ AccBaze

Bike_Slip [ Time diff Colore

SpeedBase O TDiff winc o B :

AccBase @lnt_Speed > C Uni -
Time diff [ @Drive_RPt -> R & Colar ch -

TOiff windaw @Drive_Spead-» = Hiere anni@Thanle >Thr0ttL|

[ @Throttle -> Thrott By e L S B Color SCEl|E|

@Int Seed -> % fror

[ @Front_ Susp - F

i~ By laps

" By measurement files

W Ok I X Cancel | il

180 200 280 kmin [
! !

100
!

o |
[m3]

SDDD ?SDD

|@Drive_RFM / @Int_Speed [BIKE/DEMO |

1DDDD
[ |Gearratio | F | |

' XY-Plot (Gear ratio) @Drive_RPM / @Drive_Speed _ o] x|

180 200 250 kmen
! !

100
!

]

5000 7500

1 DDDD rpmm

|@Drive_RPM / @Drive_Speed [BIKE/DEMO |

I |Gearratia | P || 2

An XY-Plot "Gear ratio” shows channel "RPM" vs. channels "V_Front" and "V_rear".

As color channel "Throttle" may be used. A phase condition (L) of type "Laps/selection” -
"Current selection" with option "Follow selection” is defined to show the gear ratio of the
current selection in the Moving window.
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2.9.5.2 Example 2

L
‘@’ Examine 2-stroke detonation by showing channels "RPM" vs. "Deto" with color channel

& : "Throttle".
=

= Settings of XY-Plot - Deto xys |

Comment IDetD WS, tpm
— & channel Y channel ——— Measurement files

FF ;l 1% frant || T Active measurernent DEMOD
F_ges LI RPR & Allvisible measurements
SternHeight 1% rear

FearHeight I Throttle o

SRC [ Front Fark

SFC [ Rear Shock

F_Pivat

A_Farm [ Deto#?

Bike_Slip [ ExTemp# i

SpeedBase [l ExTemp#z B :

AccBase [ Press#1 € Uni -
Tirne diff Ll Press#2 & Color ch :

TDiff window [ Head#3 - B; ;;Eum?it%nmmme > Thrott x|
@lnt_Speed -» Y frar [ Speed_lo

ENEEEELE— [ Bike_Acc " Bylaps —Iﬂ Chellieels
{EEF'V?TSF'_EEd —>‘v’ - E EPM;SFF . ll " By measurement files

£ Phases | &) Drawypel W Ok I X Cancel | il

—n XY-Plot (Deto) @Drive_RPM / Detoi#l
# ' : .
. Deta m
Wl Thottle (5] || L L
. = 3500 : ’ :
| 3= 37 5D S :
»= 0.00 .
1 s= 6250 Coa
ﬁ | = 75.00 .
E- .................... g =0 oI
T 5 § el I! "','..
70010000 12500pm
[(@Drive_RFM / Deto#1 BIKE/DEMO | | |Detaws. rpm | || 2
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2.9.5.3 Example 3

\ L) . Examine 2-stroke detonation of two different engine settings or laps. The XY-Plot shows
. ~ "RPM" vs. "Deto" of two loaded measurements. The colors of the measurements is
‘s " selected as color of the XY-Plot items to separate both measurements.

) Settings of XY-Plot - Deto.xys |

Caorrment IDetD VS, Ipm
—# channel ' channel ~ Measurement files

P :I 1% frant Al T Active measurement DERO
F_ges L1 RP & Allvisible measurements
StemHeight I rear

FearHeight I Throttle o

SRC L] Front Fork

SFC [ Rear Shack iz DEMO

F_Pivot Dieto#

A Rarm [ Deto#?

Bike_Slip LI ExTemp# o s

SpeedBase LI ExTemp#2 E .

AccBase [l Press#1 £ Uni I
Time diff Ll Press#2 ~ :

TDiff window [ Head#3 - g':"m Cha”th@Thm“'e > Thrott = |
@lnt_Speed > fror ||IC] Speed_lo o acsurmllion

e — | Bike_Acc By laps el

@0rive_Speed -» V& |(|IC] BPM_SFT
. o 1 o 1 = - '

&+ By measurement files

W Ok I X Cancel | il

o

2

=1

R

ol
7500 oo mpm

(@Drive_RPM / Deto#1 [BIKE/DEMO&DEMO | 7
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2.10 Histogram

Statistics about measuring values of a channel.

2.10.1 Creation and setup

A Histogram setting can be created and saved to disk to re-use it later.
You can create a new Histogram or edit an existing setting via the shortcut <Alt + F1>

‘-~ The Anna-Liza 2002.10.2.2.5 Debug Full with chassis-ch DE

File | Functions View Measurement Settings ‘Wizards Help

“ & 12 overview ol e ‘ &2 1 l 3
== L, vovi
e Laps Ale+L
B2 Section times Alt+5
S circuit c
&2 Trackmode () 4

S 9-Plot (AlE+FS)
Minjmax table (Alt-+M)

E__! Histogram (Alt+F1)
% Chassis
@ Acceleration table

ﬁ Video

Create new

Ale+C E Manage settings

AEE = ppmsTs

W Measurements
Active measurement

&d" Measurements visible

Shift+P
P

Calculation filesfevent
Calculation files/DEMO

AlEHN
1 Al+R

ﬁ Spec shest

Alt+1

06.07.11
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2.10.1.1 Settings
| Expression 'Meaning
Channel Choose your histogram channel
Horizontal scaling Choose the steps of the channel
Vertical scaling Select auto limits or choose manually separate limits
Phases Restrict your data selection by phases
Files Select the files you want to display
Split channel Divide diagrams or series by a channel in several steps
Split phases Divide diagrams or series by single phase conditions
Split Select separation of diagrams and data series

Histogram settings - RPM . sts

Camment rpm by laps
Data selection Split settings

— Channel — keasurement files

SpeedBase :I &+ Active measurement
AccBase O Allvisible measurements

Time d.iff

Izljr:if_wggueg -» % front — 1_DERU

.;. :l r'-...-'e_:.F:' hd -> F:.:'I-.-1 -
—Horizontal scaling

Lawer limit RO00.0D | rarn — Split channel

Upper limit 16000 rarn Channel {@Throttle -> Thrclttlell
Steps 10 2] Lowver limit 1000 %

™ Use range middle Upper lirmit 11000 %

™ Rounded range middle Steps m_@

—Werical scaling

— split phase conditions

W Auto limits
RFMSplitpct
Upper Iimitperceh 0 ZI ¥ PR
Upper limit ualum 0000 — Split diagrams by . —— Split data by .

& Mone (1 diagram) | © Mone (1 series)

Upper limit tirme IEEI ZI sEC = Eiles  Eiles
|

~Phase conditions " Split channel T Split channel
L i ) Ehase canditians € Ehase canditians
SE phases [T == Phases o :
" Laps & laps

W Ok X Cancel | ‘?l
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2.10.2 Functions

2.10.2.1 Export
The contents of the table may be exported in Ascii or Microsoft Excel readable format.
2.10.2.2 Print

The print function prints the content of one or all Histogram windows. When printing several windows,
the layout of the printout can be managed.

Print via Print manager starts the high-end print page layout module.

2.10.3 Management

The saved Histogram settings may be renamed or deleted inside the management editor. The editor
shows also the name of the used Phase settings files.

*- Settings management = | EI| ﬂ

File  Funckions

” B = %

Histogram settings

Hg RPM.sts <RPM: Hg_ RPh.pct
Hag_Throttle stz <Thrattle: Ha_Thrattle. pet

L
‘@’ The quickest way to opnen the editor is to use the shortcut key <Alt + F1>. Afterwards

i «~  select the menu item “‘Manage settings*
-

-

['j Create new

= Hg_Custom.sts <RPMz-
(& Hg_RPM.sts <RPM>
& Hg_Throttle.sts <Thrattle>
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2.10.4 Properties
The Histogram properties include many graphical options to display the statistics.
The presentation may be 2- or 3-dimensional, where various geometric options may be set.

‘@’ To enter the Histogram properties dialog use the context menu (right mouse click) in a

A opened Histogram setting.
-

-

=. Properties of histogram - Statist.sgs

lEl Diagram | Pf Seriesl .| CDIDr5|

I Useimage Background imal EI

™ wiew3D 30 Percent R0 %

=T

W Orhogonal — Elevation

Faotatian
Z00m 74 e )'
¥ Show markers [T Show Xwalue in markers;
W AutoSave
H save | (= Load | o Ok X Cancel |

The type of the series can be Lines, Areas, Points, Bars or Pie

=. Properties of histogram - Statist. sgs

Il Diagram B Series | H CDIDrsl

—aeres type Options (Lines)

& Lines I Stairs

™ Invered stairs

i~ Areas

™ Paints

" Bars

i~ Fie

¥ AutoSave
H save | (= Load | o Ok X Cancel |
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2.10.5 Examples

2.10.5.1 Examplel

\"/
'@~
- ~
—

-

Simply show the overall distribution of RPM: Channel "RPM" is selected, no phases are
used, active measurement is selected. No splitting of diagrams nor data.

e Start the analysis tool and enter the menu item "Functions / Histogram / Create new". You can

also use the shortcut key <ALT + F1>.
e Enter a name for the new Histogram. At the example the name "RPM"
e Take the following settings.

5 Histogram settings - RPM sts m

Comment Irpm overall

Data selection
— Channel

SpeedBase
AccBase

Time diff

TOiff winclow

Speed -> ¥ front

~Haorizontal scaling ————

Lower limit 5000.00  rpm
Upper limit 15000.0 ' rpm
Steps 50 Zl

™ Use range middle
™ Rounded range middle

—Verical scaling
¥ Auto limits

Upperllm\tpercel]ﬂ Zl%
Upperlim\lvalueh[l[lﬂ[l ZI
Upper limittime IEEI Z] sec

Fhase conditions
(Use phases ™ %% Phases

Split settings

DEMO

~ Measurementfiles
@ Active measurement
© Allvisible messurements

1 DEMO

[ Split channel
Channel @Throttle -> Throtle + l
Loweer limit Foon %
Upper limit 110.00 %
Steps 10 Z

Split phase conditions
’7 = FPhases [ RPMSplitpct

[ Splitdiagrams by... - Spltdataby ..
& Mone (1 diagram) | & MNone (1 senies)

1 Files 1 Files

 Split channel © Split channel

) Phese conditions. () Pheze conditions

 Laps  Laps

o Ok

X Cancel | il

e Select the button <OK>. Afterwards you will see the following result

fx, All data RPM BIKE/DEMO
(Il Graphic] & Table|

Introductio

B Al data (Time: 8.16.00)

5.000 8.000

13,000 14,000

10,000
RPN [rpm]

11,000 12,000

18,000
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|All data

|BIKE/DEMO
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2.10.5.2 Example 2

L1 Comparison of throttle usage of two riders. Channel "Throttle" is selected, the phases cover

) “ the fastest lap, both measurements are selected. The diagrams or alternatively the data
"N, are split by measurements.

= Additionally a split channel (e.g. "Speed") or split phase conditions could be used to
examine throttle usage in certain ranges of the speed etc.

e Start the analysis tool and enter the menu item "Functions / Histogram / Create new". You can
also use the shortcut key <ALT + F1>.

e Enter a name for the new Histogram. At the example the name "Throttle_Hist".
e Take the following settings.

 Histogram settings - Throttle_Hist.sts ﬂ
Caomment I
Data selection Split settings
—Channel ———  Measurementfiles
Time diff d  Active measurement DEMO
T Diff winclowe

& Allvisible measurements
(@Int_Speed -> ¥ front

@Drive_RPM -> BFPM

w1 DEMOD
->
rive_Speed-> Y rear 5 DEMO

hrottle -> Throttle

~Horizontal scaling ————
Loweer limit 0.00 %%

— Split channel
Upper limit 10000 %% Channel / frant vl
Steps 10 El Lower limit 70.00 Krnfh

™ Use range middle

[~ Rounded range middle

Upper limit 23000 Km/th

d

Steps

—Vetical scaling————

W Auto limits "Sphtg:ase conditions —‘
EI Z =% Phases | Throtle_HistSplitpct
Upper limit perce(10 % o plit.p

l—@ — Split disgrams by .. Split data by ...
Upperlimitvalue]1 0000 " Mone (1 diagram) | € Maone (1 series)
Upper limittime IED Zl sec & Files L=

FiifzEe G ; gﬁa!tscehsgssrliuns ((i: gﬁa‘ihszhca;l:siltiuns
’7Use phases W =% Phases Y. # las
X Cancel | ‘?l

e Select the button <OK>. Afterwards you will see the following result.

7 BIKE/DEMO Throttle Current lap =] E3|| /i BIKE/DEMO Throtle Current lap _ O] x|

| Tatle|

B front: 70.0-90.0 (Time: 15.28) [ v front: 90 0-110.0 (Time: 22.16) B front: 7008001 (Time: 14 35) [ front: 80 0-110.0 (Time: 23 56)
B front: 110.0-130.0 (Time: 15.52) T front: 130.0-150.0 (Time: 14.12) [ front: 110.0-130.0 (Time: 15.88) TV front: 130.0-150.0 (Time. 12.92)
B front: 150.0-170.0 (Time: 11.84) T front: 170.0-190.0 (Time: 10.20) B front: 180.0-170.0 (Time: 9.96) 1% front: 170.0-190.0 (Time: 9.82)
I front: 150.0-210.0 (Time: 7.52) ! % front: 210.0-230.0 (Time: 5.58) I front: 190.0-210.0 (Time: 9.60) !Vfrum. 210.0-230.0 {Time: 3.20)

& 10 45 o0 & 10 15
25 30 35 20 25 30 g5
4045555&0357075 404655560&57075
Throttle [%] 80 85 og g5 Thrattle [%] 80 85 ag g5
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2.11 FFT (Fast Fourier Transformation)

Graphical output of the spectral analysis of a channel.

2.11.1 Creation and setup

A FFT setting can be created and saved to disk to re-use it later.
2.11.1.1 Settings

The Data source can be Single, Sum or Waterfall:

e Single: One series of measured values

e Sum: Average of several series of measured values

o Waterfall: Several series of measured values displayed as a waterfall diagram

The FFT Depth controls the number of measured values to be analyzed

The Window type controls the handling of each data series prior to calculation

The Average function and Magnitude/Power spectrum apply to the calculated FFT data
dB display controls the display of the spectral analysis

The limits can be calculated automatically or set manually

2.11.2 Functions

2.11.2.1 Export

The FFT diagram may be exported in Windows Meta File format which can be imported e.g. in
Microsoft Word.

2.11.2.2 Print

e The standard print function simply prints the content of the selected window.

e The Print via Excel function embedded the selected window into a chosen Excel sheet together
with data out of the SpecSheet. This updated Excel sheet may be printed out directly or with a
preview before.

e Print via Print manager starts the high-end print page layout module.

L
‘@: Before printing the background color of the window changes to white color to save printer

% M~ ink. This option can be controlled in the Analyzer Options Dialog.
-

-

2.11.3 Management

The saved FFT settings may be renamed or deleted inside the management editor. The editor shows
also the name of the used Phase settings files.
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2.11.4 Properties

The FFT properties include background color and options to control FFT window and graphics
handling.

*n FFT properties x|
— Colars Optians

Background it | ¥ Paintimmediatehy

Chart background H

o Ok X Cancel |
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2.11.5 Examples
2.11.5.1 Example 1

L
: : Show bike front suspension chattering. Channel "F_Susp" is selected.
W+ One single data series of 512 measured values is analyzed

s (Front susp _fft)

"wheelbase

Theta
1Cx
Fark
Rt Trawvel

RitF

PR

R

P

F_ges

SternHeight
FearHeight

SRC

SFC

F_Pivot

A_Rarm

Bike_Slip

SpeedBase

AccBase

Time diff

TDiff window
@Int_Speed-> " frant
@Driva_RFPh -> BFM
@Drive_Speed -> V rear

Spectral analysis § FFT (DEMO) Front susp it
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2.11.5.2 Example 2

v Lt . Show bike front suspension chattering. Channel "F_Susp" is selected.
- ~ All visible data series inside the Moving window of 512 measured values are analyzed and
"% displayed in a waterfall diagram.

I FFT settings (Front susp fff) _[of x

Comment

Channel ————~ Data selection

YWheelbase ;I Wl =iiiie| |2 E ez

l'gleta Usephmees NN == Bline s |

Fork ~EFT Depth Source

Em’ﬁ"e' C B4 (069sec) C 1024 (102456 € Singls

FWR €128 (1.28sec) € 2048 (20.48 sec ~ sum

RWE € 256 (2.56 sec) € 4096 (40.96 sec

PR & 512 (F12sec) C G192 (B1.92 sec| & Weterfall

F_ges Scans: 9883 Time: 37.28 - 1:01.99 (6.49->5)

SternHeight —ind

RearHeight |.n g -

SRC Window type Hamming hd

SFC_ Average 1 Z

F_Piwvat Type

A_Farm ur_ X ‘

Bike_Slip (". Iagnitude © Power spectrum

SpeedBase Dizplay

AccBase ™ dBE display (ref. 14)

Tirne diff 5

TDiff winclow Frequgncy ; Ampllt_ude ;

@Int_Speed -> ¥ frant ™ Limits automatically ™ Limits automatically

gDrive_RF’M ->RPM from Foo B fom [5m0  [%]
Drive_Speed-> % rear

(@Throttle -> Throttle to ISD o @ to ISD'DD @

ront_Susp -» Front Fork j ¥ Only show data hetwes

W Ok I X Cancel | il

|Frantsusppch |

- Spectral analysis / FFT (DEMO) Front susp.fit !Elm

@Front_Susp - Front Fork

-k R T T
501 - : : : :
a0 I I I
:
30/ : : :
£ I
E 20, : : :

Hz

i EiEEN BEREN @Front_Susp 512 |single i
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2.12 Acceleration table / Dynamic test system (DTS)

o ) Dynamic test system software module to evaluate acceleration, elasticity and braking tests.

. @, Output parameters include dimensions for speed [km/h, mph], distance [meter/feet] and
-~ M~ acceleration [m/s?, G, ft/s?] as well as various data formatting.

Single test setups may be collected in reports.

You will get detailed informations in a special manual. To open the manual following the next steps.

1. Enter the 2D CD-ROM into your CD drive.

2. The CD should start automatically (if Autoplay function is enabled)

3. If the CD not start automatically please start the program “Autorun.exe” at the CD-ROM manually
4. Choose your language

5. Search for the button “2D Documentations” (at the bottom of the start window)

6.

7. Select the button “Technics” from the left

8. Finally choose the hyperlink “Dynamic test system (DTS”
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3. Functions

3.1 User defined window list

Adding user defined main menu items.

o ) Adding user defined main menu items:
@ Open main menu, optionally select sub-menu item. Right-click and answer "yes" when
~ prompted to add to user defined menus. A new button will be created in the Window list

which is linked to the selected menu item.

L1 Sorting and deleting

Right-click on a button in the Window list. You can change the order of the buttons by

- M~ moving them up or down. Also there is a function to remove one or all user defined buttons
from the Window list.

| Window list !
t& Maoving
W Channels
Sg Circuit

$4 3Plat [Al+F5]

DEMO i
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3.2 User management

Different users serve for different staff or different purposes

o A user setting includes his channel settings, channel group settings and options. An
@ unlimited number of users may be created and managed by the supervisor user. Existing
- M~ users can be deleted, their names changed and their settings exchanged with other users
both of the same installation or another 2D software installation.

I Uzer management ”
File Functions Help
IR 2=kl else
GF 500
1 Audi
2 Ski jump
E Ski downhil
; 4 20 Bike
5 Test
[+ ulti user
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3.3 Phases
Subset of measured data defined by Phase conditions.

L1 Phases serve to restrict measured data for a special analysis of certain parts of the data.
i “  Sometimes it is not of interest to look at the complete outing but instead e.g. only at the
',@: fastest lap or a certain corner, or just the parts where measured values are between
&  defined ranges.

A data subset (=phases) is defined by the combination of one or more phase conditions.

3.3.1 Definition

i Phases - Analyzer.pct

1= 3

i Phases - Analyzer.pct

~ Availahle conditions
Laps/Selection
Range

Channel dependent

- Active conditions |

r~ Availahle conditions

I =] 3

Laps/Selection
Range
Channel dependent

| Laps/{Selection ‘

rLaps/Selection
° Currentlap
" Current selection

¥ Follow selection

actve condifions | Alllaps withoutin/out

 Selection in all laps without in/out
" Fastest lap

i~ Definition of infout laps

iftime % \Dngerl‘l % £ [1:46.70 min
than besilapl|m41 DEMO LI [1:42.60 min
ormeters differ [4 4] % 3867 -3372m
from lagp length |1 DEMO LI 3520m
~Phase condition logic————— | _[iglete phases (Phase condiion logic—————— - Delete phases
£ All conditions (AND) |7|T [0 — 0000 sec ‘ & All conditions (AND) |7H‘ 0 e 1.000 sec |
£ Atleast one condition (OF)  Atleast one condition (OR)
 Create events = Gl | T Ramove | © Create events =2 Show | T Remave |
Delete phases Delete phases
"n <= |0 scans 0.000 sec | lrxf <= |0 scans 0.000 sec
= Preview, | Hsae | = Load | Ok I X Cancel | ﬂ =2 Prewiew | H sauve | = Load | o Ok I X Cancel | EI

3.3.1.1 Preview

\ L . The phases defined by a single phase condition can be shown via button "View".
- @~ The phases defined by the combination of all chosen phase conditions can be shown via
"%  button "Preview".

Preview: All conditions (AND)

1 DEMO " Close

™ Time plot
|1 Phase

\Current selection

Introduction to the 2D analysis tool: Analyzer page 64 / 96



Advanced ﬂ
2D Debus & Diebold MelRsysteme GmbH  Alte Karlsruher Str.8 76227 Karlsruhe
Tel.: +49(0)721 944850 Fax: +49(0)721 9448529

3.3.1.2 Deletion of small phases

o Deletion of small phases or small gaps makes sense especially when a phase condition of
@ type "Channel dependent" is used. A very noisy signal which is varying around the chosen
- M~ |imits could create many very short phases until finally its values are constant between the

limits. Those short phases may disturbed the analysis, therefore optionally they may be

ignored.

3.3.1.3 Phase conditions

Logic Type:

o "AND™ Data is selected when all of the selected conditions are true.

e "OR" Data is selected when (at least) one of the selected conditions is true.
e '"Create Events": Each condition creates several data points:

e One at the beginning, one at the end of each single phase.

Available Conditions:

There are 3 different condition types:

e Lap
¢ Range
e Channel

Several of them can be selected and combined via the logic type.

Active Conditions:

Those are the phase conditions you selected from the available conditions.

Delete Phases:

To reduce the number of resulting phases you can eliminate very short phases as well as small gaps inside of the
phases.

Create Events:

Only selectable when logic type "Create Events".

Choose whether to accept starts or ends of the events created by this phase condition.
Delete Phases condition:

Similar to option "Delete phases" of the combination of all conditions, but here you can delete small phases
defined by each single condition.

Show Remove:

e "Show": Examine the resulting data selection (=phases) defined by this phase condition.
e "Remove": Remove this single phase condition from your set of active conditions

Phase Laps:

"Current lap": Selects from beginning to end of current lap.

"Current selection™: Selects which is currently shown in Moving window.

"All laps without in/out": Selects all laps which are not in/out laps.

"Selection in all laps without infout": Like "current selection", but applies to all laps without in/out.
e "Fastest lap": Like current lap, but uses fastest lap.

Follow selection:

Applies to Min/max table and XY-Plot. The phases are updated immediately when:

1.”Current selection” is used.

2.Selection in Moving window is changed.

Definition of in/out laps:

A lap which time differs more than x% from best lap time is treated as an in/out lap.

Phase Range:

e Define a range (in meters or time).

e Enter manually or get various input by clicking on arrow buttons.

e "Lap based" creates many ranges (one for each lap).

Phase Channel:

Choose a channel and its lower/upper limit.

Resulting phases cover all periods where this channel's values are between the chosen limits.
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3.3.2 Usage

L1 Phases are used in Min-/Max tables, XY-Plots, Track mode or Histograms. Additionally
‘@’ phases can be displayed inside the Moving window.
« The phase conditions are saved and can be re-used later. It is possible to use the phase
¥ conditions which have been defined e.g. for an XY-Plot in another context, for example in a
Histogram.

3.3.3 Examples

3.3.3.1 Example 1

You want to examine data out of the fastest lap, where the RPM was higher than 13500 and the
throttle was open. You have to select:

e Logic type All conditions (AND).

e One condition of type Laps and subtype "Fastest lap".

¢ One condition Channel dependent with channel "RPM" from 13500 to 20000 (should be enough).
e One condition "Channel dependent" with channel "Throttle" from 20% to 110%.

As a result many phases are generated, i.e. all positions in the fastest lap where RPM and throttle
signals have been as defined.

n Phases - Analyzer.pct _ O] x
—Awailable conditions —————

Lops/Selection Channel dependent

R

ange Fhase channel IThrotlIe LI
Channel dependent
[y pp— o — Laowet limit 20.00 %
Laps/Selaction Upper limit 110.00 %

Channel dependent (FFh: 10500.00 - 2

Channel dependent (Throttle: 20.00-1

(Phase condition logic | Dalete phases
& All conditions [AND] ’7

 Atleast one condition (OR)
i~ Create events =2 Show | ﬂ Eemove |

if <= ID Z sCcans 0.000 sec ‘

"De\ete phases ‘

if <= |0 scans 0.000 sec
= Preview | H save | = Load | o0k X Cancel | il
I = A ond 0 A [) — D x
Fastest lap | |_| |
EPt: 10500.00-20000.00 T mm llll+--l--l+l mam -II+I LI F
Throttle: 20.00-110.00 IIIII-I-I-I+ I-I-I-l+ - I-I-l+-l- I-I-IF

& Distance plot I
" Time plot ! DEMO LI < close

|32 Phases |Fastestlap / RPh: 1050000 - 20000.00 / Throttle: 20.00-110.00 i
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3.3.3.2 Example 2

You want to look at data of two certain corners.
e Logic type at least one condition (OR).

e One condition of type Range where you select the meter range of the first corner.
e One condition of type Range where you select the meter range of the other corner.

N\ 7’

’@.

- ~
—

-

You have to select:

As a result 2 phases (optionally per each lap) are generated.

i Phases - Analyzer.pct !E X
—Avwailable conditions -
Laps/Selection ange
Range Distance/Time
Channel dependent & Meters © Seconds © Scans
[~ Active canditians
Fanoe ™ Lap based
b from
|2361 Z 4=
o
|252? Z =
—Phase conc.ﬁtion logic———— |- Delate phases
" All canditians (AND) ’:f <= |0 scans 0.000 sec ‘
& Atleast one condition (OF)
" Create events = Show | T Remove |
Delete phases
lrlf <= |0 scans 0000 sec ‘
H save | = Load | W Ok | X Cancel | il

Preview: At least one condition (OR])

Weters: 1702 - 1698 ] | | |
Meters: 2361 - 2527 | | | |
I R R .
& Distance plof
 Tima piot 1 DEMO =] __qf Close
|2Fhases  |Meters: 1702- 1898 [ Meters: 2361 - 2527 4

Introduction to the 2D analysis tool: Analyzer

page 67 / 96



Beginner “
2D Debus & Diebold MeRRsysteme GmbH Alte Karlsruher Str.8 76227 Karlsruhe

Tel.: +49(0)721 944850 Fax: +49(0)721 9448529

3.4 Print (via Enhanced Meta File)

Vector format provides powerful features to utilize the high printer resolution.

The Print function which is available at all Analyzer graphic windows uses EMF (Enhanced Meta File)
techniques. EMF as an Windows vector format provides powerful features to utilize the high printer
resolution when printing lines. EMF exported as file may be scaled without loosing image quality to
any size e.g. in Microsoft Word or Excel (see example).

Example: A Track mode graphic in EMF format in regular screen size

in Track mode (1-DEMO) Corner speed.tms !Em

W front [Kmih]

Lap
Lap 2: 1:42.60 min

955 Em/h -

#7 71.E K/t
S9Ran T
. I
. 90,8 Km/h . ,
v T
134, 1 Km/h -
To 4 m M g
= e .
Y. i
'd \ o= 108.4 Kro/h 78,6 K/
.
¥

759 Km/h - J

77 4 Kmm

Corner
V¥ front [Km/h] MIN
[ EEEN |SEMENN L=p: 2: 1:42.60 min [@Inl_Speed [Comer spee | 7

134.1 Km/h

e

72.9 Knmv/h
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3.5 Print report manager

The Print report manager can be accessed via main menu as well by any graphic window.
This high-end print page layout module allows user defined page setup. All current visible Analyzer
graphic windows may be selected and placed freely on the page. Additionally header entries and
complete groups may be selected as well as measurement specific data, own free texts or images.

The graphics are printed with high printer resolution instead of screen resolution.

The function "Get current Analyzer windows" retrieves the current screen from Analyzer and places
the individual graphic windows on the Print report page.

An image of the current Print manager page may be saved to disk or clipboard.
Also the known "Print via Excel" functionality is available.

A Print manager setting can be saved to disk to re-use it later.

L
‘@’ For detailed help informations you can open the context sensitive help module. To do so
~ press the button <F1> in the opened Print report manager window

-

-
- Prink roport mmanages il - .JQJEJ
D B M¥is ¥ - - m$PBuL e s § i |
g ~loix
4 o0 ‘ Q [ (A & i 3] @
E Auzsbhnden it Abemr.hnn Akluseeen  Stutsede Dnucken Optonen 20 Homepage  Contact uz
: ot | | b ; B
é @) The 20 Analys:s tool - Print repi (<24 <
=8 3 @ Editor
Bl The Analysis Tool - Print report manager
® Subject: Preview
[mmmpenmeane e
A | Mg X = ok L BN | t | |
i B -
® E.l=
L
AR ILALED 1
HE TR TS
AN,
Prister oresisbon
# Londwcope  © Posat © Drowbarme Cortrmet Moo« Oownsew + Coow
\ ‘ » Besa | = | @ew | SHos | B AT |
ey S 7 Orawhame e
Feow | moee | @pn | Bses | G | el | W | 2]
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3.6 Print via Excel

Extended print function to print a graphic window together with Spec data.
e For detailed informations insert the 2D CD-ROM.

After the language selection look for the button “2D Documentations”.
Choose from the left side the button with the caption “Software”

Select the hyperlink “Print via Excel”

N\ s
. @ ~ You will get a file in PDF format with all necessary informations.
~

3.7 Time Diff

Virtual channel which shows the time win/loss by lap

The Time Diff function creates a virtual channel (L) which contains the time difference of one
measurement's lap compared to another measurement's lap. This difference is cumulative over the
entire lap.

Changing the current lap of one of the two measurements will automatically update the Time Diff
channel.

Each measurement has its own Time Diff channel which is relative to measurement 1. So the Time
Diff channel of measurement 1 is always zero as it is relative to itself.

=+ Channels - - ) _ O] x|

" keasurement

%\l I'I DEMO Vl 400Hz %3 DEMOMES
Channel names Channel hyoms :
Speed search I*diﬁ lrl_ Digital T~ Analog™ Canln ™ Calc I “irtual ‘

Channels | Grgupg |

[~ Channels
A isi Al (kev [He |start |Zerol Colar]

| »

51 Timedififsec] | v v v & 1 avG [ 25 )
52 TDiffwindow [sef + § ¥ 2 [ avc O 25 O

-

e tilE | @4 Sort group | B close I il

3.8 Time Diff window

Virtual channel which shows the time win/loss by selection

The TDiff window function creates a virtual channel (L) which displays the time difference between two
loaded measurements which are both currently visible in the Moving window. The time difference
displayed refers to just that selection visible in the Moving window and is not cumulative over the full
lap.

Changing the selection visible in the Moving window will automatically update the TDiff Window
channel.

Each measurement has its own TDiff window channel which is relative to measurement 1. So the TDiff
window channel of measurement 1 is always zero as it is relative to itself.
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3.9 Reference laps

Comparison of runs with ideal reference laps saved from another run

3.9.1 Creation
Select a suitable lap of the run and save this lap as reference lap.

3.9.2 Comparison with runs

Load a measurement and additionally a previously saved reference lap of the same event. A reference
lap measurement contains the lap twice and provides wrap-around functionality to allow linked moving
along the complete run. That is, the reference lap is looped so that the same reference lap
measurement is always being used for comparison with other loaded measurements.

3.10 Export
Function to extract and save parts of a measurement
“in Export (DIAdago visible channels.exs) !Elm
Comment |DlAdago visible selection
Type Ciadem/DlAdago j
I™ Use everASCll file (&) MeasurementDEMO___ |
Ealidler 20 Measurement {MES) File nama
[CATMPY 2] @] < oEmo
Channels

T “isible channels in Moving window

Channels to export
’7(‘ All channels

 Selected channels

Y front -
FPk

% rear
Throttle

[ Front Fork,
[ Rear Shock
Deto#1
Deto#?
[ ExTemp#1
[ ExTemp#?2

[ Press#
[ Pracc#? LI

Al ¥ Ask for sampling rate

Use phases

@I X Cancel |

3.10.1 Data subset

L
‘@’ If no phases are used then the channel data over the complete measurement will be

% ~ exported. With the use of phases it is possible to export only a certain subset of the data.
-

-
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3.10.2 Channels

L
N\ 7’
- @ ~ Choose one or more channels whose measured data are to be exported.

1. Visible channels in Moving window: Just the channels of the active measurement currently visible in
Moving window
2. All channels: All channels (including hidden ones when exporting into 2D format)

3. Selected channels: Select individual channels to be exported

*n Export (Ex Csv Engine All_exs) !EB
Caornrnent
Type Microsoft Excel CSY il = | I Include base
I~ Use eventfolder Measurement DEMO
Folder File name
[CATMPY =] «| KoEmMo
~ Channels

Channels to expart
 “isible channels in Moving window
 All channels

& Selected channels

[ front -
PR
% rear

Thrattle

[ Frant Fark.
] Rear Shock
Deto#1
Diato#?

[ ExTemp#
[ ExTemp#2

[ Press#1
[ Praza#? LI

All W Askfor sampling rate

Usephnses I =+ Phoses | BEpot | X Cancel |

3.10.3 Destination

\@z The destination drive and directory can be chosen. This destination is remembered to

~ perform more exports to this destination path later.
— ~  Option "Use event folder" will save the output file inside of the current event

-

* Export (Ex Csv Engine All.exs) !Elm
Comment

Type Microsoft Excel C3V filk = | T | Include base

I™ Use eventfolder Measurement DEMC
File name
CATMPY = ill [x_DEMD

i Channels
Channels to export
 Yisihle channels in Maoving window
= All channels

& Selected channels

O front

RFK

W rear

¥ Thratle

L] Frant Fork

[ Rear Shock

Deto#1

Deto#?

[ ExTemp#1

[ ExTemp#z

[ Press#l

1 Prasc#? LI

|

All W Askfor sampling rete

I Export I X Cancel |
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3.10.4 Type
N\ L 7’
- @ ~ The export of a measurement's channel data can be done in different formats:
- ~
—
-

e Ascii format will create a plain text file which can be edited by any text editor like Notepad.

e CSV format can be imported by Microsoft Excel.

o The 2D-Measurement format creates a regular measurement which can be loaded by the
Analyzer.

o Diadem/DIAdago format is used by National Instruments Diadem software

e xlIsis the standard Microsoft Excel format

*n Export (DlAdago visible channels_exs) !Em

Comment |DlAdago visible selection

Type Diadem/DIAdago b
I~ Use ey ASCl file (1) Measurement DEMO

2D Measurement (MES)

Folder " File name
————{Microsoft Excel C5V file [ .o =
CATMPY ey ! Elil IX_DEMO
 Channals LMicrasoft Excel (xls]

Channels to export
 Visible channels in Moving window
 All channels

& Selected channels

v front -
RPM
1% rear

Thratile

[ Front Fork

] Rear Shack

Deto#

] ExTemp#

] ExTemp#2

[ Press#1

[ 1 Praaa#? :I

All ¥ Askfor sampling rate

Use phases W =2 Phases | H Exponrt I X Cancel |

3.10.5 Spec sheet groups

N\ s
- @ ~ This option is only available when exporting into 2D format.
- ~
—
-
Choose one or more spec sheet groups to be exported.

i Export (2D Measurement from marker.exs) !EE
Caorrent

Type 2D Measurement (ME! *=

V' Use eventfolder Measurement DEMO

Folder File name

[C\RACEDATA\DEMODATAYBIKE | |<_DEMOD

~ Channels pec sheetgruu-p

[ Channels to export—— (I Specshestgroups o expart
 “isible channels in Moving window ||
~ Al e All spec sheet groups
& Selacted channels  Selected spec sheet groups

Y front

FiPhd

[ rear

[ Front Fork
[ Fiear Shock
[ Detod

[ Deto#2

[ ExTemp#
[ ExTemp#2
[ Press#1

[ Procci?

All I~ Ask for sampling rate

|
All

Usephases ¥ £ Phases | H Expont I X Cancel |

1. All spec sheet groups: The complete header (.hed) file containing all spec sheet groups
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2. Selected spec sheet groups: Select individual groups to be exported
3.11 Live Export

Special export function to create a stand-alone executable (.exe).

\ LJ , Special export function to create a stand-alone executable (.exe). This file is named e.g.
- ~ LiveExport_BIKE_DEMO.exe (with event name "Bike", measurement name "Demo"”). It

~ . a
z & contains a self-extracting launcher, the Analyzer software plus the current measurement.

You can run this stand-alone .exe file on any PC even without a 2D Race installation to look at this run
only. Starting this executable will automatically extract the Analyzer.exe and the measurement
contained inside into a temporary folder. After closing Analyzer all temporary files will be cleaned up.

3.12 Screen Export

Special export function to create a 2D measurement which contains

1. The visible channels of the active measurement
2. Only the part of the data shown in Moving window

After the screen export the resulting .MES folder is compressed in zip format which can be sent e.g.
via Email to another user.

3.13 Cut measurement

L
‘@’ There are 3 functions to cut a measurement. To use them one or two markers have to be
-

L4 . .
~ setin measuring mode.

-

-

1. Trim to marker
The data between the marker and the end of the measurement is saved. Optional the first part of the
measurement can be saved under another name.

2. Trim from marker
The data between the start of the measurement and the marker is saved. Optional the last part of the
measurement can be saved under another name.

3. Trim both markers
The data inside the two markers is saved, loosing the data outside the markers.

' Trim measurement M=l 3

Trirn from marker to end

Clip or divide

' Flease note:
-
Cli & Clipped data will be lost !

& Divide Save divided part az IT_'I FB104

L% Tim X Cancel |

[1FE104
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3.14 Calculation file manager

N\ 7’
- @ ~ Administration of special calculation files for the 2D program CalcTool.

—
-
“in Calculation File Manager !Em
[BIKE | DEMO |
Data  Ewvent |Measurement| Sof‘twarel [_Channels to recalculate
([RPM_SFT A
e — Geardpeed
e Gear_Mr
Gear'
ACC_RPh
{|MA=_G_rpm
b
< ¥
— Channels to create
=
ot
CHRACEDATAV\DEMODATALBIKE LI ’

B Cglculatel T Delete | B Close I il

DiNew | (Edt |

3.14.1 Cal file folders
Cal files may be organized in 4 different folders to provide easy handling

1. Data root folder: The folder containing your event folders, e.g. GP2004
2. Event folder: The folder of your current event, e.g. Val_GP.04

3. Measurement folder: Your current measurement folder, e.g. 1DX13.MES
4. Software folder: Folder "CalFiles" inside your Race software folder

3.14.2 Preview recalculate

The box called "Channels to recalculate" gives a preview about the already existing channels which
would be recalculated upon execution of the highlighted cal file on the active measurement.

3.14.3 Preview create

The box called "Channels to create" gives a preview about the channels which would be newly created
upon execution of the highlighted cal file on the active measurement.

3.14.4 Creating and editing a cal file

Click on "New" resp. "Edit" to create or modify a cal file. The Cal file editor will be started with the cal
file to work on. The Cal file editor incorporates features like syntax check, code completion and
function / channel names proposals.

3.14.5 Running a cal file

Click on "Calculate" to run the highlighted cal file on the active measurement. After successfull cal file
execution the measurement will be reloaded.

Introduction to the 2D analysis tool: Analyzer page 75/ 96



Advanced u
2D Debus & Diebold MelRsysteme GmbH  Alte Karlsruher Str.8 76227 Karlsruhe
Tel.: +49(0)721 944850 Fax: +49(0)721 9448529

3.14.6 Run cal file (software folder)

This menu item contains a list of all cal files (*.cal) in the folder "CalFiles" inside your 2D Race
software folder. Selecting one of those entries will run this cal file on the active measurement. With
this function you can quickly execute your common used cal files.

3.15 Real time player

The Real time player allows play back of recorded data.
Play back may be looping when reaching the end.

L
k “ With the option "Stay in selection" the current Moving window selection will not be

M~ changed.
=

The start of the playing range may be:
Start of measurement

Start of current lap

Start of current selection

Center of the current selection

N\ 7’
- @ ~ Play back speed may be 50%, 100% or 200%.
~

The recorded values of up to 3 channels may be directed to an output device:
e To the built-in PC-Speaker

e To the Sound card

e To an force feedback Joystick

4} Real time player M= 3

(] [=] ¥ Loop [T Stay in selection ‘
—Start playing at
{~ Start of measuremnent ™ Start of curent selection
" Start of curent lap % Center af current zelection
—Playback zpeed
i+ MNomal zpeed " Half zpeed i~ Double speed ‘
— Outpuk

¥ PCSpeaker  fa0  [#{|to (500 [B{Hz  |RPM
[ Sound card |2EIIZI % to IEEIEI % Hz I‘-.frear
[ Joystick |-1EIEIEIEI % to |1EIEIEIEI Iﬂ Power I‘v’rear

e e
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3.16 Templates

Storage of desktop layouts of the Analyzer windows.

A template contains the definitions of the desktop layout of several Analyzer windows. This desktop
layout may be saved to disk under a uniqgue name and restored later by choosing this template once
again.

Save your current Analyzer windows layout into a template by clicking on the Template button in the
main toolbar. Select "Save as" and accept the name or enter an own name.

%~ The Anna-Liza 2004.1.8.1.1 Full with chassis-ch DEMO
File Functions Wiew Measurement Settings Wizards Tutorials Help

I%i| ﬁ‘ <Dverview>|“ W b V@’?‘é” §| £ | ? =]
& 8
& Cirauit
@+ Circuito
& Eng_susp
@+ Engine
& overviez
Clovervien
& standard
@+ Suspens

‘: Previous

% Last session

E Save
E Save as ..

Ny Ee-@-2-

[@-db-=@ ol n- s

‘@' Restore a previous saved template by clicking on the Template button in the main toolbar
~ and selecting the desired template.
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3.17 Quick Key

Structured command input via keyboard to achieve common functions

\@: The Quick key function allows execution of common functions via fast keyboard input.
~ Items like Channels or Groups can be added, removed or exchanged quickly.

D L | [ I.::_ Iv::_ (=] _|r|

= Ruhz I
= Groups I
= Charmels I
Areas I
= Laps
= Overlay laps I
= Templates: I
= 200 I

-+ \Chonse categary

I

N 4 o = 0o o 3
n

3.17.1 Categories
A quick key command consists of the input of a series of predefined and variable keys:

1. The type: Add, remove or exchange

a) Key [ +] or [ Ins ] adds something

b) Key [ -] or "Del" removes something
c) Key [ #] exchanges something

a) Key [ R] means a run (measurement)

b) Key [ G ] means a group

c) Key [ C ] means a channel

d) Key [ A] means an area

e) Key [ L ] means a lap

f) Key [ O ] means the overlay of another lap

g) Key [ T ] means a template

h) Key [ Z ] means zooming of the selection in the Moving window
a) Run (measurement): the item key represents the measurement to remove or exchange

b) Group: the item key represents the short key of a group

c) Channel: the item key represents the short key of a channel

d) Area: the item key represents the short key of a group to handle in an area

e) Lap: the item key represents the lap number to jump into, "F" means fastest lap

f) Overlay lap: the item key represents the lap number to load and overlay, "F" means fastest lap
g) Template: the item key represents the short key of a template to apply

h) Zoom: the item key represents the factor to zoom in or out, "L" means whole lap

L
‘@: After pressing the type key the Quick key window opens. After a short period of no input it

W~ will close automatically.
-

-
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3.17.2 Examples

Action combination

Switch off channel "V_Front" (assumed V_Front has short key "F"): - cf
Switch on group "Engine" (assumed Engine has short key "E"): +ge
Switch off group "Engine" and replace by group "Suspension' (assumed #gs
Suspension has short key "S"):

Compare current lap with fastest lap by overlaying it: +of
Zoom in twice: +z2
Zoom out whole lap: -7l

3.18 Quick Channels

Open the Quick channels window by clicking on the arrow right of the logger icon in the tool bar, then

select "Channels"

The Quick channels window lists all channels of the active measurement.

The channels may be shown either sorted (by current sorting) or grouped by channel types (digital,

analog, CAN, calculated or virtual).

Channels may be switched on or off by mouse click on them. Simple mouse click closes the window
after channel switching. By pressing the CTRL key together with mouse click the window stays open

thus allowing to switch several channels after each other.

=+ Quick channels

|Eii§ ’Analnu [cale [sirtual | a
Deto#? Speed lo Time diff
FF ¥ Fress#? Bike Acc TOiff window
Y rear FPM SFT
Throttle GearsSpeed
Front Fork Gear'
Rear Shock Gear Hamm'
Deto#] hAX G rom
ExTemp#l ACC BFPh
ExTemp#? Gear Mr
Fress# GearzMr
Head#3 F3us lo
Trail Fzus lo
“Wheelbase FSug hi
Theta RSus hi
[Cx FSug'
Fork. RSus'
R Trasvel F3us 25
RWE FSus 25
PR Bike Slip
FiF SpeedBase
PF AccBase
e & Bytype Hald CTEL to switch several channels
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4. Tutorials

Available analysis tutorials:

Save current desktop layout

Show measured data over distance
Grouping of channels

Time Diff (win or loss)

Track mode

Show driven route

Show phases in Moving window
Video link

Ld

-
~ ‘“Tutorials”

-

—
-

%= The Anna-Liza 2004.1.8.2.1 Debug Full with chassis-ch DEMO

L
‘@’ For detailed informations start the 2D analysis tool and enter the main menu item

File Functions Wiew Measurement Settings ‘Wizards Plugins | Tutorials Help

9 Show measured data over distance

? Perform grouping of channels
? Show Time Diff {win or loss)

? Display a Track mode

9 Show the driven route

? Show phases in Moving window
? Setup the Video link

e Select a tutorial and perform it step by step

i
.
Available
.
Tutorials
Save current desktop layout LLLD b
Show measured data over distance | LL) b
Grouping of channels L0 b
Time Diff (win or loss L) p
Track mode L b
Show driven route L b
Show phases in Moving window (0 b
Video link L0 ¥
>
E=MaiL
Last updated: 05 Mai 2004
El
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5. Options

Options are stored user dependent, which means that each Analyzer user has his own Options
set.

5.1 General
1B x|

General | Program slartl File load | Colors I Key assignmentl

— Seftings
v Switch channels joined in Maving & Overvies window
I teters lap relative
[~ *-anis scaling starting with 0
¥ % axiz scaling in time fomat
[ wihite lap times to Specsheet file automatically
I~ Measuring values window jumps when under cursor
¥ Center by cursor [Shift+C] moves cursor to center position alsg
I~ Automatically corvert old measurements
v Activate overview when togaling active measurement
v Reload measurements without confirmation
I~ Wideo cantral link

Grid in Moving windos
’7(: First scaling Al scalings

Ok I X Cancel | il

e Switch channels joined in Moving & Overview window
Switching on/off a channel in the Moving window also switches on this channel in the Overview
window.

e Meters lap relative
X axis scaling in distance plot starts at 0 at the current lap's start.

e X-axis scaling starting with 0
X axis scaling starts at 0 at the start of the selection in the Moving window.

e X-axis scaling in time format
h:mm:ss format or just seconds in scaling of time plot.

e Write lap times to SpecSeet file automatically
Any time a lap trigger is changed (inserted or removed) the lap times are written into the
SpecSheet

e Measuring values window jumps when under cursor
With this option enabled a mouse move during Measuring mode near the measuring values
window causes the window to jump out of the way to the other side of the screen.

e Center by cursor (Shift+C) moves cursor to center position also
With this option enabled the mouse cursor is cantered in the Moving window after selection
centering.

e Automatically convert old measurements
A measurement of format V1 (*.par) will be converted into current 2D measurement format (V3),
which handles all files of a measurement together in one folder with .MES extension.

e Activate overview when toggling active measurement
When a measurement is activated its corresponding Overview window will be shown and made
active.

e Reload measurements without confirmation
Skip query of reloading after fundamental changes in the measurement, e.g. execution of CAL
files

e Video control link
Enable communication with the 2D Video module.

e Grid in Moving window
Controls whether a scaling is shown for the first displayed scaling only or for all visible scalings.
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5.2 Program start
I [= [
General Program stark | File: Inadl Colors: | Key assignmentl
Template Im [¥ Use last session desktop
Selection "~ Start of measurement
I~ Zoam full lap i First lap
Plot
IV i Distance plot f* Time plot
J Ok I x Cancel | ﬂ

e Template
The desktop layout template to be applied at Analyzer start.
e Use last session desktop
The desktop layout of the last Analyzer session is applied.
e Selection/Zoom full lap
Choice whether to show a complete lap at Analyzer start, together with the option which lap to be
shown.
e Plot
Start with Moving window showing distance plot or time plot
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5.3 File load
=1ol i

General | Program start  File load I Colors I Key assignment |

‘when overlaying another measurement ..

¥ Synchranize new loaded measurements
I~ Switch to distance plat

[~ Shaow channel "Time diff'* when second file loaded

I~ Shaw channel "TDiff window' when second file loaded

[¥ Runlap checker if event on closed track

When measurement's faztest lap is significantly fagter ...
’7 [¥ Detect track segments if event on clozed track

When loading a measurement the first time ... ‘

W Ok I x Cancel | ﬂ

e Synchronize new loaded measurements
If a measurement is already loaded, each following loaded measurement is placed at the same
position in the track.

e Switch to distance plot
When loading another measurement, Analyzer switches to distance plot to make comparison of
the measurements easier.

e Show channel "Time Diff" when second file loaded
After loading the second measurement, the virtual Time Diff channel will be created and assigned
to the first measurement's channels.

e Show channel "Time Diff window" when second file loaded
After loading the second measurement, the virtual TDiff Window channel will be created and
assigned to the first measurement's channels.

e Run lap checker if event on closed track
Depending on track settings state (event on closed track or not) each time a measurement is
loaded which has not been checked before, the lap checker wizard will check track length and lap
triggers.
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5.4 Colors

Genarall Program startl File lnad  Calors |Key ass\gnmentl

=10 =]

( Measurements
I

deasurement 1

easurement 2
Measurement 3
Measurement 4
easurement 5
Measurement B
Measurement ¥
easurement 8

Measurement 9

JRLEE

i~ Pint
¥ Dwerview: white background scheme
¥ Moving: white background scheme

Caolor of white channels

I #-Plat: use white background

I Track mode: use white background
¥ Circuit: use white background

¥ FFT: use white background

I~ Saturated channel colars when multiple measurements loaded

( Channel colors

J Ok I x Cancel |

o |

e Each measurement has its unique color by which it can be identified.
This measurement color is applied to all channels of the measurement in the Moving window

when more than one measurement is visible.
e Print/White background

Before printing a window its background color or complete color scheme will be switched to a
suitable white background to save the amount of printer link.

e Channel colors/Saturated channel colors

Instead of displaying all channels in their measurement colors this option causes a slight color
saturation to help separating the channel curves.
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5.5 Key assignment

ootors i

Generall Program slartl File: Ioad| Colors  Key assignment |

Cursor keys move...

™ the measure graph [DOS)

& the selection [new]

[~ Trackball mode

¥ Delayed drawing

¢ Ok x Cancel | il

e Cursor keys move...
Choose whether pressing the cursor keys move the curves or the selection window.

e Trackball mode
An option to reposition the mouse cursor after moving the selection. This makes the use of a
notebook's trackball easier in Moving window.

e Delayed drawing
This option controls drawing of channels in Moving window: moving the selection with cursor keys
left/right will just draw the active channel until key released, after that the full graphics will be
drawn. This helps fine tuning of the selection on slower computers.
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6 Keyboard help

6.1 Complete list of shortcuts

Shortcut Action
<1-9> Activate this measurement in the “Moving window”
<ALT + 1-9> Show “Overview window” of this measurement
<CTRL + 1-9> Show or hide this measurement in the “Moving window”
<A> Show "Overview window" of active measurement
<C> Show / hide "Circuit window"
<M> Show / hide MultiCircuit window
<P> Shows the phases in the "Moving window"
< SHIFT + P> Edit the phase conditions of the "Moving window"
<S> Change to distance plot
<T> Change to time plot
<V> Link measurements, when more than one loaded
< SHIFT > Invert “link status” when moving several measurements
<CTRL+S> Synchronization of measurements
< SPACE > Start measuring mode
< ENTER > Start measuring mode with active measurement only

< SHIFT ENTER>

Start measuring mode with active measurement in channel colors

<CTRL + ALT + H>

Show measured values in hex mode

<CTRL + ALT + B>

Show measured values in binary mode

< Escape > Terminate the "Measuring mode"
<+/-/#> Activates the "QUICK KEY" key function

< Home > Move to the beginning of the current lap
< Page Up > Show next lap

< Page Down >

Show the previous lap

< CTRL + Home >

Move to the fastest lap

< SHIFT + Home >

Select complete lap

< SHIFT + CTRL + Home >

Select complete section

< Back Space >

Undo last selection

<ALT+Z> Define the zoom factor

<F1l> Activates the context sensitive help

<CTRL +F1 > Show / hide hint window

<F9> Show the "Options" window

<F10 > Access the main menu of the analysis tool

<F11> Toggle the active window's size between "normal" and "maximized" size
<ALT+L> Show the lap times of the loaded measurements
<ALT +S> Show the section times of the active measurement
<ALT +E> Export measurement data
<ALT + M > Show list of available "Min/max table" settings

<X> Show list of available "Track mode" settings
<ALT + F1 > Show list of available "Histogram" settings
<ALT + F3 > Show list of available "FFT" settings
<ALT + F5 > Show list of available XY—Plot settings
<Alt+P > Start print report manager

<ALT +U> Show a list of all available channels
<ALT + N> Start the "Calculation file manager" — Administrate your "CAL" files
<ALT +1> Start the SpecSheet module (=2D data management tool)
<ALT +B> Show dynamic test module "DTS"
<ALT+Q> Enter a comment of the active measurement
<ALT +V> Show a complete window list of the current active windows
<ALT +W > Show / hide "Quick bar" with access to common used functions

<CTRL+ALT+Q>

Save screen shot of desktop
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\ Shortcut Action
<CTRL +C> Copy active form into windows clipboard
<CTRL+E > Exchange the active measurement with another one
<CTRL+R> Remove the active measurement
<CTRL+G> Show the "Groups" administration of the channels
< SHIFT + S > Edit special channels
<SHIFT+T > Edit track settings
<ALT+0O > Load another measurement of current event
<CTRL+O > Load another measurement
<CTRL + M > Link to GoogleEarth
<CTRL+ALT+S> Swap (interchange) 2 loaded measurements
<CTRL+P > Shop properties of the currently active window
<ALT+R> Restore window positions out of the current Template
<CTRL +ALT+D> Display measurements in Moving window vertically separated
< CTRL +W > White background
<CTRL+L> Light (grey) background
<CTRL+D> Dark (black) background
<CTRL+T> Use individual (template) color scheme
<ALT + X> Terminate the program “Analyzer”

6.2 Keys in the “Moving window”

Shortcut / Mouse |

Mouse: Left button

Action
Offset moving

Mouse: Double click

Start measuring mode

<S>

Change to Distance plot

<t>

Change to Time plot

<1>-<9>

Activate measurement

<ALT1>-<ALT 9>

Show overview

< CTRL + HOME>

Fastest lap

< SHIFT + HOME >

Entire lap

<CTRL + ALT + F >

Open filter module with currently active channel

<ALT+Z> Define the zoom factor
<CTRL+ALT +M > Show magnifier window
<F11 > Maximum / Restore window size
<CTRL+C> Copy Moving window graphic content to clipboard
<g> Show / hide grid lines
<CTRL + ALT +D > Display measurements vertically separated
<CTRL +P > Show properties of the currently active window
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6.3 Keys in the “Moving mode” & “Measuring mode”

Shortcut / Mouse Action

< SPACE >
< ENTER >
< SHIFT + ENTER >

< Mouse left button > On vertical channel
scaling

Mouse: Left button

Mouse: < CTRL > + left button

Mouse: Left button in measuring values humber

Mouse: Left button on channel name in
measuring values

Cursor left / right
< CTRL > + cursor left
< CTRL > + cursor right
< SPACE >
< ESC >
<"<"or'">">
<Z>

<CTRL + ALT + I>

<CTRL +Z>

<CTRL +V >

< SHIFT + L >

<ALT+Y>

Start measuring mode
Start measuring mode with active measurement only

Start measuring mode with active measurement in
channel colors

Adjust channel display vertically

Set left or right marker
Choose active channel
Choose active channel

Toggle channel’ s visibility

Move aiming cross

Set left marker

Set right marker

Stop measuring mode

Stop measuring mode

Toggle active channel

If 2 markers have been placed : Zoom by markers

If 2 markers have been placed: Interpolate values if
visible channel

If 1 marker has been placed: Redefine offset of
active channel

If 2 markers have been placed: Redefine formula of
active channel

Add lap trigger at mouse cross position

Add section at mouse cross position
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7. Frequently asked questions (FAQ)

 Question / Problem 'Solution

| can't switch to the distance plot Choose the speed channel

How can | compare two laps ? Load another lap

Track is not corresponding to measured data Change track offset

There's nothing visible in the XY-Plot although | clicked the | Don't use phases logic type "Create
Catch button events" in XY - Plot

| have no corner/straight segments but | want to have them | Run the Track segment wizard
inside the Track mode

ILZ" For detailed informations start the 2D analysis tool and enter the main menu item “Help / FAQ”

l81x]
File Functions View Measurement Settings Wizerds Tutorials | Help
Ef-m QO EBER- B E| P ews (& Evelw 9 L 8P aE =
£ Show hinks Ctri+F1
¢ Tip of the day
@tht‘snew’
& Gossary
< TN

a 20-Dakarecording - Homepage
24 Mat to 20-Datarecording

% Shortcut keys

BN avos

In the online help module you can directly select a link button. This button perform the necessary
step in the analysis tool — refer the next figure !
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8 Glossary

Expression \
Acceleration table

Explanation
A table with acceleration, deceleration and elasticity
data. This table is calculated out of measured data and
displayed in an extra window.

Reference
Chapter6.1

Active channel

The channel where the cross is running on in
measuring mode. Some special measuring can be
performed on this channel. The active channel can be
selected separately for each loaded measurement.

Chapter2.2.4

Active measurement

The measurement in foreground on which most
functions are performed. Each loaded measurement
can be activated.

Chapter2.2.1.2

Area

Additional sub window in Moving window which
contains channels of a group. More than one area may
be displayed.

Chapter2.2.1.1

Calculation file

A file (*.cal) with calculation formulas for channels. One
special calculation file (Autocal.cal) can be executed
automatically after a download from the logger.

Chapter 3.1.4

Channel Each sensor whose data is downloaded results in a Chapter2.4
channel of the measurement.
Channel sampling rate | The recording frequency of a single channel. none

Chassis

External module to show chassis geometry. Chassis
geometry output can be either graphically or in text form
depending on the software licence level.

Chapter 1.1.2

Circuit window A window which shows the track map with the current Chapterl
selection of the active measurement highlighted. The
circuit window may be turned off or on.
Clipboard A Microsoft-Windows function which allows exchange of Chapter6.1
text or graphic between programs.
Color channel The selection of a channel for graphical purposes to none

define a 3rd dimension. The physical values of the
channel are mapped to colors.

Color scheme

A bundle of suitable colors for one window. The chosen
color scheme will be applied to this window in future
Analyzer runs.

Chapter2.1.2

Comment of
measurement

A free editable text stored together with the
measurement. This text may consist of several lines
and can be printed out together with a window.

Chapter 1.1.1

Distance plot

The display of the measured values over distance (X-
axis in dimension "meter"). The distance is calculated
internally by integration of a speed channel.

Chapter2.2.4

Export

Function to extract parts of a measurement by time or
channels and save to disk. Different export formats are
supported up to a Microsoft Excel readable format.

Chapter2.10.2.1

Export of settings

A function to save Analyzer settings into a specific
folder. This allows interchange of setting with another
2D software user.

Chapter 1.1.5

Grid A graphical aid with horizontal and vertical lines. It is| Chapter2.9.2.2
available for each visible scaling in a window.
Group Definition of a group of channels which are handled| Chapter2.4.2
together. This arrangement of channels allows a fast
analysis of a topic like engine or suspension.
Histogram A statistical examination of a channel under various| Chapter2.10
constraints. The statistical result can be presented in
many graphical forms.
Ideal lap time The sum of best section times. Chapter2.6
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\ Expression \ Explanation Reference
Joined switching of Option to switch a channel's visibility together in Moving none
channels and Overview window.
Lap trigger A marker which shows the position of the lap time| Chapter2.8.1.2

signals. Information of lap triggers are downloaded
together with channel data. Lap triggers may be
modified manually.

Link measurements A function to move all loaded measurements together in Chapter6.1
moving window.
Main sampling rate The recording frequency of the data logger from which none
measurement was downloaded. Mathematically it is a
factor of power of 2 of each channel sampling rate.
Measuring cross A cross horizontally at the mouse position and vertically none

at the active channel's value in Moving window during
Measuring mode.

Measuring mode

An analyzing mode which shows numerical values of
the visible channels inside the Moving window.
Alternative to the Moving mode.

Chapter2.2.1.2

Min-/Max table

A table with the minimum/maximum/average values of
channels per lap. Additionally a subset of the data may
be defined using phases.

Chapter2.7

Moving mode

The selection inside Moving window can be moved with
the mouse. Alternative to the Measuring mode.

Chapter2.2.4

Moving window

The main analyzing window with channel curves of
selected part of the measurement. The selected part of
the measurement can be zoomed in and out or moved.

Chapter2.2

Overlay of lap

A function to compare several laps of one measurement
or another measurement. Up to 9 measurements can
be loaded and overlaid.

Chapter3.10.1

Overview

A window which displays some channel curves of the
complete measurement in reduced resolution. Each
loaded measurement has its own Overview window.

Chapter2.1

Phase condition

A logical condition to define a subset (Phases) of the
measured data. Several Phase conditions can be
combined with AND resp. OR logic.

Chapter3.2.1.3

Phases

The subset of measured data defined by one or more
Phase conditions. This subset can be used for different
purposes like Export, Histogram, XY-Plot etc.

Chapter3.2

Quick key window

A function to achieve common functions via fast
keyboard input. Items like Channels or Groups can be
added/removed or exchanged.

Chapter3.10

Real Time player

A function to move Measuring cross over data in real
time and playback channel values. Playback output
may be the PC-Speaker, the sound card or a force
feedback joystick.

Chapter 3.15

Reference lap An user defined lap which is extracted and saved from Chapter3.6
the measured data. It is handled like a normal
measurement but has wrap-around functionality to allow
comparison with regular laps.

Route 2-dimensional data which contains driven position. This Chapter4

allows an XY-Plot which shows the geographical route
of the measurement.

Saturated color The blending of color scaling from one color to another none
color in smooth steps. This allows graphical display of
channel values as 3rd dimension.
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\ Expression Explanation Reference
Scaling Text area besides graphics to give information about| Chapter2.4.1
physical values at certain steps. One of the most
important scalings are the Time resp. distance scaling
in Moving and Overview windows.
Section The division of the track in up to 6 parts with distance | Chapter2.6.1
information. The definition of the sections is used for the
section times table.
Segment The division of the track in straights and corners. Thisis| Chapter2.8.1.2
used for the Track mode window, where the minimum
resp. maximum of channel values inside each segment
is shown Selection
Short key The assignment of a char to an item (e.g. channel or| Chapter3.10
function) for fast access via keyboard by the Quick key
window function.
SpecSheet The database with additional information about each| Chapter1.1.1

measurement. It is the interface from Analyzer to other
software modules like Specview.

Special channel

A channel with defined intention which is used for
internal functions. Each channel of a measurement can
be assigned to any one of the special channels. The list
of special channels applies to all measurements of the
Event.

Chapter 1.1.5.1

Synchronize Function to place the other measurement's selection Chapter5.3
close to the active measurement's selection in their
respective laps.
Template The definition of desktop layout of several windows. Chapter3.9
The desktop layout may be saved inside a template and
restored later by choosing this template once again.
Time plot The display of the measured values over time (X-axisin| Chapter2.2.4
dimension "time"). Always on in Overview windows, but
selectable in the Moving window.
Time diff A virtual channel which shows the time win/loss of one Chapter3.4
measurement's lap compared to another one's lap. The
Time diff channel is available only for the measurement
1. The second measurement to compare is selectable.
TDiff window A virtual channel which shows the time win/loss of one Chapter3.5
measurement's selection compared to another one's
selection. The TDiff window channel is available only for
the measurement 1. The second measurement to
compare is selectable.
Trackball mode An option to reposition the mouse cursor after moving Chapter5.5
the selection. This helps the use of a notebook's
trackball in Moving window.
Track length The length in meters for one lap of a track. All laps of a Chapter2.5

measurement whose lap length differs from the Track
length not more than Track tolerance are treated as
Valid laps.

Track mode window

A graphical display of one lap with the inscription of
defined channel values at certain points. The inscription
of the channel values is organized in rectangled
markers which may be placed freely.

Chapter2.8.4

Track offset

The distance in meters between lap trigger position and
start/finish line of the track. This value has to be defined
precisely to create a correct relationship between the
measured data and the track map.

Chapter?

Track tolerance

The percentage of the lap length to Track length
deviation which defines a Valid lap.

Chapter 1.1.5.2
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Expression
User defined markers

Explanation
A set of markers placed by the user to highlight some
user defined positions in a measurement. It may be
used to show defined channel values at certain points
at the Track mode window.

Reference
Chapter 1.1.5.2

User management The management of several Analyzer users with Chapter3.1

individual channel, group and options settings. The
creation of more than one user causes a login prompt at
program start.

Valid lap A lap whose calculated lap length differs from the Track Chapter2.5
length not more than Track tolerance. If a lap is not
valid several functions and displays are not available for
this lap.

Video link An external module to play and synchronize a video Chapter5.1

footage along with the measured data. The video link
function is available depending on the licence level.

Visible windows

A list of all Analyzer windows which are currently open.
Each entry represents one window and may be closed
or forced to foreground.

Chapter 1.1.3

Visibility of measurement

A function to temporary hide the data of a loaded
measurement. This is helpful to focus on another
loaded measurement by reducing visual information.

Chapter2.2.1.4

Window list A window with buttons linked to the most common Chapter 1
functions. It may be closed permanently to gain screen
space.

Wizard An 'intelligent" external module with an extra Chapter7
specialized purpose. Wizards are used mainly to create
additional calculated channels.

XY-Plot A function to show the relationship of 2 channels Chapter2.9
graphically. XY-Plots may include several
measurements and use a Color channel as 3rd
dimension.

Zoom A function to enlarge or reduce the data selection in the | Chapter3.10.1

Moving window. Zoom functionality can be achieved via
the Quick key window, keyboard or mouse.
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Appendix A: License restrictions

license type Kit-
functionality System
# of loadable measurements 2 2
# of channel groups 8 8
# of desktop templates 1 fix 2 fix
Overview window per measurement ° °
Moving- / circuit- and laptime window . .
Editor for channel properties ° °
Zoom of selection in Moving window ° °
Measuring mode . °
Measuring started with channel values all all optional optional optional | optional
Measuring mode with relative values X X . ° ° .
Magnifier window X X X ° ° .
Sorting of channels X X . ° ° .
Channel graphic type “All“ selectable X fix . o o .
Channel value reduce type selectable X fix ° ° ° .
Distance plot . ° ° ° ° .
Representation of track via GPS ° ° ° ° ° .
Creation of track map from lateral acceleration X ° ° ° ° .
Creation of track map from GPS coordinates X ° ° ° ° .
Virtual laptrigger and sections via GPS X X ° ° ° .
Automatic laptrigger control . . . o o .
Automatic segment detection X ° . o o .
Lap synchronization X ° . o o .
Reload of measurements X X . o o .
Commenting of measurements ° ° . o o .
User defined markers ° . . o o .
Standard print function in vector quality (EMF) X ° . o o .
Print report manager X o . o o o
Print via Excel X X . o o °
Excel print sheets X X 2+1 free free free
Vector graphics export in EMF format X X . o o °
Areas in Moving window X X . o o °
Quick key Interpreter X X ° o o °
Language switchable during runtime ° . . o o °
Color scheme white/ light / dark . . . o o .
Separate color schemes per template X X . o o .
Saving of templates X X . o o .
Section times over distance X 3 . o o .
Circuit window . . . o o .
MultiCircuit window X fix fix o o .
GoogleMaps images displayed in MultiCircuit X . . o o .
GoogleMaps images loadable in MultiCircuit X X X o o .
GoogleEarth™ link X ° . o o °
Export function fix CSV X 4 free free free
Phases in export X X . o o °
Screen export X ° . ° ° .
Dynamik test module (DTS) . X . o o °
Min/Max tables X fix 4 free free free
Phases in Min/Max tables X fix . o o °
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. A
Min/Max table export

Kit-
System

System

X

Min/Max table link to Moving window

Time diff (win function)

Reference laps

Automatic gear calculation

.><.

optional

optional

optional

optional

Wizards for gear and tire perimeter calculation

Wizards for “Wheelies” and “Track segments*

Special channels

(02}
e

[0}

o

wn
el
@ | X[ X
@
o

Phases in Moving and Overview windows

Link to SpecView module

Live export

Temporary function settings

Blanking out measurements

MultiCircuit Measuring of GPS position

MultiCircuit Zoom, move, follow of position

Channel values optionally displayed hex/binary

X e [ XXX X| X[ X

XY-Plots

=N
x

free

free

free

XY-Plot regression lines

XY-Plot accumulation

Track mode windows

free

free

free

Histograms

free

free

free

Video link

Spectral analysis (FFT)

free

free

free

Interpolation of channel values

Window frames switchable

Measurements optical vertical separable

“Unstretched” distance plot function

“Squared” drawing function

Real time player

Cutting of measurements

Access on measurement data in the network

Saving/reloading of desktop

Telemetry server and -clients

Scripting via automation interface

XXX XXX XXX X[ X[ X B[P o e |PXle|[X XX o|eo|o|o|e

X

Import Plugins

optional

optional

optional

optional

Channel filter Plugins

Adding of channels via filter Plugins

Additional Plugins

Merger: Combining of measurements

Simultaneous (shared) access on measurement
data in a network

XXX XXX XX XXX XX XX XY XXX XX XX XXX XX XX X XXX [ X XXX XXX

X[ X[ 3| 3| 3| ><| 3| | <[> [ 3| x| x| x| | ><| x| | || < | <

X|X|X|X| o

X|X|X|X| o

><. L N ]

Multi-user administration

Multiple track settings in a network

Export and import of user settings

Export and import of function settings

Coding of measurements

Chassis module

SW update authorization (develop cycle)

XXX XXX X

XXX XXX X

XXX XXX X

XXX XXX X

XXX XXX X
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