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Introduction

The Perception Analysis option allows you to perform calculations on measured
data. A variety of built-in functions get you on the right track for analysis, ranging
from basic statistics to advanced mathematics.

The analysis option comprises two main parts:

e A variety of functions
e The visible formula database

Using the formula database you can create your own set of additional functions
without programming or sequencing. Just type in the required calculation and
the result will be displayed. The results of new data is updated automatically,

not only in the formula database but also directly on the displays and within the
reports. Once defined the formulas can be saved for later use.

The formula database allows for an unlimited number of formulas, each with a
name and units. A formula can be created using arithmetic operations on
waveforms and scalars and combined with one of the built-in functions, cursor
information, or the result of another formula. Auto-complete and in-line help
guide you through the various options.

For ease of use we refer to the analysis option including the functions and the
formula database as “the formula database”.

How to install the Analysis option

The Perception software requires a HASP key. HASP (Hardware Against
Software Piracy) is a hardware-based (hardware key) software copy protection
system that prevents unauthorized use of software applications.

Each HASP key contains a unique ID number used for personalization of the
application according to the features and options purchased. The key is also
used for storing licensing parameters, applications and customer-specific data.
If you have purchased the Analysis option as a separate item, you will receive
a personalized "key file". Use this file to unlock the additional features.

You can find the serial number of your key in Help * About Perception
To update the key information:

1 Choose Help * Update Key...

11
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2 In the Open dialog locate the Key File (*.pKey) and click Open.
3 If everything is OK you will see the following message:

=

Perception

P

-
1 / The software copy protection key is successfully updated.
=

[ ok

Figure 1.1: Software copy protection dialog

4 Click OK.
After the installation you can go to Help » About Perception * More... to see
all installed options.

You will need to restart the program before the changes take effect. The
Analysis option is now available.
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1.2

C—be

Formula database sheet
The Formula database sheet is used to create and edit formulas.

S romula | )
| oput Tipe Description
Signal Waveform Waveform
Start Mmber  Optional  Start time
Example: @Max( Active Group1.Recorder1 Ch1: 20; 30)
Category: Statistical
R the il value of a fi If start time and end time are specified. the maximum value in
the selected interval is d
Num Name Fomula Unts =
10X p(Active. Group . Recorder_Ch_A1:2) @Mea plActive, Group . Recorder_4_Ch_A1:1))
2 Iy @Sweep(Active. Group!. Recorder_Ch_A2:2) jve. Group . Recorder_A_Ch_A2:1))
3 Iz neep(Active. Group Recorder_Ch_A3:2) @Meam@Sweep{Active Group Recorder A_Ch_A3:1))
4
5 |Resultent @SgrtPowFomulaX:2) + @Pow(Formula Y2) + @Pow(Fomuls 2:2)
6
M7 |Resuvax @MFormuia Resultant) 1
8 |
9 |Refi0 |0.5Fromula. Resulimax
10 |Refs0 0.6"Fromula. Resultmax
n
12 T @NextLiCross{Formia. Resultant: 0; Formula. RefS0: 1)
13 |12 @hextl iCross{Fomia. Resulant: Formula. T1; Formula. Ref2l; 1) 3
14 |deltaT_80 Formula. T2 Fromula. T1 s
15 |13 @Mﬂﬁmﬂhﬂhﬂuﬂﬂan_‘; 0. Formula. RefG0; 1]
16 [T4 @NexdLiCross{Fomia, Resulant. Formula, T1; Formuls, Ref20; 1)
17 |deltaT_60 Fomula.T4 Fromula. T3 3
12
E F G H

Figure 1.2: Formula database sheet

Wizard

Tools

Operators

Default help

Formula database row numbers with row pointer (function creator icon)
Formula name column

Formula column

I O Mmoo w >

Formula units
Additional help
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Wizard The function creator allows the user to enter and verify a function
in a “guided” way. The function creator operates on the currently selected
row. The currently selected row is denoted by the function creator icon in
the row number column.

@

1

Figure 1.3: Function creator icon

1

Calls on the function creator (see
Figure 1.7 "Function Creator dialog" on page 21)

Tools Tools are provided to add, delete and clear lines with formulas. The
tools operate on the currently selected row. The currently selected row is
denoted by the function creator icon in the row number column.

=

ETETE]
|

1 2 3 4

Figure 1.4: Formula sheet tools

1

2
3
4

Insert row above current row
Insert row below current row
Delete row

Clear row

Operators Use the operator buttons to insert basic operators.
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EI__F[_MTIIFL—

* ) “
_'._’ _..'..... —_ — L '_
| I
2 3 6

4 5

Figure 1.5: Formula sheet operators
Add

Subtract

Multiply

Divide

Opening parenthesis

O G A WON -

Closing parenthesis

D Default help This area displays basic help information on the selected
function.

E Row numbers For easy reference each row has a row number. The
currently active row has a function creator icon in front of the number.

F-H Formulas Each formula has a name, body and units. This area is also
called the “formula editor”.

| Additional help For more detailed help information the additional help
area is optionally available.

You may want to show or hide the additional help.

To show or hide the additional help:

e Click on the grip that is located on top of the formulas area.
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1.3

1.3.1

1.3.2

Definitions
The formula database uses operators and functions. Operators require

variables, functions require parameters.

Constants
Constants are numerical or string values which are entered straight into the

formula. Numbers can be entered using floating point or integer notation.
Internally all numerical values are floating point numbers. Strings are entered
with quotation marks, like “text”.

Variables

Variables can be any variable (waveform, numeric or string) from the data
source list. A variable can be selected using the data sources. Previously
defined formulas are also a available as variables.

—+ ™" delaT_60
" deltaT_80
P Reff0
" Refg0
" Resultant
Ei Resulth ax
¥ Eum
A— Sl

o T2

Figure 1.6: Data Sources navigator with formula results

A Formula results

In the formula body a variable is referenced by the complete path of the variable
in the data sources. For example in the diagram above the formula result T2 is

referenced as Formula.T2
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Note
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Functions

A function takes a number of parameters (which can be variables and / or
constants) and uses them to produce a result. The type of the parameters and
the type of the results depends on the function.

To enter a function:

1 Click once in the formula body of an empty row to select it or click twice in
the formula body of an empty row to enter the edit mode.

2 Type the @ sign.
e Alist of available functions comes up.

@
Abs -
|| And
i Area
|| ATan

BlockFFT
Clip
1| Con3ms
I Con3ms_T
|| Cosine
Cum3ms
|| Cum3ms_T
HCuvefitting 7}

3 To select a function from the list do the following:
e Use the scroll bar to scroll through the list of available functions.
e Click with the mouse on the function.
e Use the arrow keys to select a function and press Enter.

The complete description of the selected function comes up in the Help area.

As long as the formula has no name it is considered to be a comment line.

17
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1.4 Modifying the layout
You can modify the layout of the rows by adding, deleting and clearing rows.
You can use the tools directly or a right mouse click to call up a context menu
with the same commands.
1.41 Add, delete and clear rows
You can add, delete and clear rows. You can do this on one row or on multiple
rows.
To select multiple rows:
e To select consecutive rows:
e Click the first row and drag to the last row.
e Click the first row, press and hold down SHIFT, and then click the last
row.
e To select nonconsecutive rows, press and hold down CTRL, and then click
each row.
To add one or more rows:
1 Select one or more rows.
e The row pointer will move to the last selected row
2 Click on the appropriate tool:
® Insert row(s) above i to insert row(s) above the currently selected
row.
® Insert row(s) below = to insert row(s) below the currently selected
row.
e Empty row(s) will be inserted.
To remove one or more rows:
Select one or more rows and do the following:
® Toremove arow and the contents click the Delete selected row(s) = tool.
e Toremove the contents of the row but keep the row click the Clear selected
row(s) = tool.
e In the confirmation dialog that comes up click OK.
To clear a field:
You can clear a single field as follows:
18 A02690_09_E00_03 HBM: public
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e Select the field you want to clear and press Del
e Select the field you want to clear and press Enter: the field is open for
editing and the complete text is selected. Press Del.

1.4.2 Moving around
You can move through the fields by using the Tab and the Arrow keys.

A02690_09_E00_03 HBM: public 19
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1.5

1.5.1

Creating formulas

Creating formulas and comment is easy. Using the function creator or various
auto-completion techniques you are guided through the definition of formulas
without too much typing. This system also reduces the possibility of errors.

The formula editor has a database alike layout with rows that represent records.
Each row has three editable fields to enter comment and formulas.

Function creator
The function creator is a one-dialog feature that allows the user to enter and
verify a function in a “guided” way.

To call on the function creator:

1 Select the row where you want to create or edit a function.
There are two ways to open the function creator:

2A Click on the function creator icon in the number column of the row.

@ )

2B Click on the function creator icon in the Wizard panel (-] (see
Figure 1.2 "Formula database sheet" on page 13).

A02690_09_E00_03 HBM: public
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Returns a new waveform containing a sine wave.

Sine = SineWave I P~ Unis

Parameters of function "Sinewave':

i

SineWave(Fs; Samples: F; Phi)

G H |

Figure 1.7: Function Creator dialog

I @ M m oo w >

>

Default help

Function name

Function selection/search control
Function units

Function parameters

Function result

Show/hide preview

OK button

Cancel button

Default help This area displays basic help information on the selected
function.
Function name The name of the function as it is shown in the data sources
navigator.

21
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C Function selection/search control Type in a part of the function’s name
you are looking for. The functions containing the search query are listed.
at| Jor
Abs
TimeM axdbove
TimeM axéboveBegn
TimeMinAbove
TimeMinAboveBegin
TimeT otalébove
| TimeT ctalboveBegin
Figure 1.8: Function selection - Automatically completed list
The needed function can be selected with the mouse or the up- and
down-arrow keys and confirmed with enter.
If the drop-down arrow of the search control is pressed, the available
functions are shown per group.
Type (paif of) funchion name or click down-arow v _— 1
y All »
Cycle 3
Filters 3
Formatting r
Generation »
Impact »
Information »
Lewvel timing »
Logic »
Math - Advanced  »
Math - Basic 3 Add
Miscellaneous » Divide
Search 4 Multiply
Statistical » Subtract
STL »
1 Drop-down arrow
D Function units The units of the function.
If the function has created its own unit (for example by performing an “Abs”
on a waveform with the unit “Hz”), this is shown in the entry field as a
default.
pv Hz
Figure 1.9: Default function unit
22 A02690_09_E00_03 HBM: public
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E Function parameters If a function is selected, the parameters for this
method are added here.

Parameters of function *“rAmray"

[ === =Ea
Display. Display. ActiveTrace.DataSource o - To——— 4
_ Y val of dafa poinf 2 freguirad) J..J-

—
Optional 1 Vootional) Pl -

Figure 1.10: Function parameters area

Required function parameter
A parameter for the function which is required. This is indicated by the
red color and the text “required”.

Function parameter value
Set the needed value for this parameter. Valid data sources containing
the entered text will also be shown in the drop down list.

Data source button #-

Opens the data source selection dialog, in which the valid data sources
are shown. Calls on the default data source selector, which only shows
the data sources which are allowed.

Invalid parameter indication /!

If the value of the parameter is invalid, this is shown by a warning icon
behind the parameter.

Optional function parameter

A parameter for the function which is optional. This is indicated by the
blue color and the text “optional”.

Some functions allow you to add optional parameters. If you enter a
value in the last optional parameter, a new optional parameter is
added, and the previous parameter becomes required (see

Figure 1.11).

23
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Parameters of function "“YAray™:
Figure 1.11: Function parameters area with new optional parameter
F Function result Shows the result of the function created by the function
creator.
G Show/hide preview Expands or collapses the dialog to show or hide the
preview.
There are three kinds of previews:
1 “Invalid” preview:
2 “Waveform” preview:
24 A02690_09_E00_03 HBM: public
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3 “Value” preview:

Formula2

H Click the OK button to apply the current function and to close the dialog.

Note The OK button is only enabled when the function is set up correctly. All required
parameters and the function name must be filled in.

I Click the Cancel button to discard the changes and to close the dialog.

1.5.2 Entering comment
You can enter comment in the formula editor to clarify the formulas you make.
Comment is displayed in a green color. A comment row has no name.

To enter comment:

1 Click once in the formula body of an empty row to select it or click twice in
the formula body of an empty row to enter the edit mode.

2 Start typing your text. Note that after typing the first character a list comes
up:

h

Achive
_| Dizplay
Formula
— Swysterm [

3 Ignore this list. It will disappear when you entered your first word. Continue
typing until done.

4 Press Enter when done or click anywhere else in the formula editor.

A02690_09_E00_03 HBM: public 25
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1.5.3

Do not type text in the name column of the comment row.

Entering formulas

Formulas are rules how to create new waveforms, numeric values or strings
from existing data sources, variables and constants. A formula is a
mathematical expression which can contain data sources, constants and
functions. You can use brackets to change the precedence of the operators.

Formulas have a name, a body and optionally units. Formulas are displayed in
blue (known keywords) and black.

To enter a formula:

Do the following:

1 Enter a name for the formula:

a Click once in the name field of an empty row to select it or click twice
in the name field of an empty row to enter the edit mode.

b Enter a descriptive name.

2 Navigate to the body field of the formula as follows:

e Pressthe TAB.

e Press the right-arrow key.

3 Enter the body of the formula by using one or more of the following
techniques:

e Type the @ sign to get a list of available functions and pick your
function.

e Type any character: a drop down list comes up with a list of possible
data sources roots. Select a root and type a dot: a new list drops down
with branches from the selected root. Select a branch and type a dot,
etc. until you have selected the variable or data source you want.

e Type in the full path of the variable / data source directly.

e Use operators and brackets to create more complex formulas.

e When available, help text is displayed in the Help area(s).

4 When done navigate to the Unit field and enter the units if applicable.

HINT/TIP

You can also drag data sources directly into a formula in the formula database.
This allows you to quickly insert constants and variables into a function without
the need to know the complete path of that variable. E.g simply drag a cursor
X-position into your formula without typing the complete path like:
Display.Display1.Cursor1.XPosition.

A02690_09_E00_03 HBM: public
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1.5.4

Note
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Problems in formulas

A lot of detailed input needs to be corrected when creating formulas in order for
the formulas to work well. Typing errors or using incompatible types of input
can cause problems in formulas. As the system of formulas grows, it becomes
more difficult to pin-point the cause of problems. To help find these problems
in the formulas, the formula database automatically finds and marks most of
the problems.

Problems found in the formulas are divided into in two categories:
&3 Errors: These are problems that need to be solved actively.

1, Warnings: These are problems in the fomulas that could possibly be
fixed at a later time automatically. For example, if input signals from a
recording were missing, the problem would be solved simply by
loading the recording into the system later.

Errors found in the functions are divided into two categories. The difference
between the two types of errors is the timepoint when the error can be detected.

e Syntax errors: These errors can be detected when new formulas are
added to the formula database. A common example of a syntax error is
when incorrect separators are used between the parameters of a formula.

Typing errors can be avoided by using the function wizard.

e Runtime errors: These errors are detected when the result of a formula is
used. This happens when the result of the formula is used on a display, on
a meter, in a report, or by another formula in use. Runtime errors are
typically more difficult to detect than syntax errors are, since more
knowledge of the measurement, data-sources and formulas used is
required. It can be difficult to determine if a formula or system of formulas
contain an error, especially in a complex measurement environment.

Consider the following examples:
e Syntax error: Incorrect separator

Num MName Formula l

A—— 1 |SpntasErnar {@SineWave(42:1k?7100) l

Figure 1.12: Syntax error (Incorrect separator)

A Error message

27
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SineWave normally uses three (3) arguments that are separated by a
semi-colon. To illustrate this issue, the second semi-colon is mistyped as
“??” in this example. The formula is now marked with an error icon.
Additional information about the error can be retrieved by clicking on the
icon. This will show the following detailed information for this example:

= Formula Editor [

8 Emor in formula on line 1

1. Syntax emor

Symbol "77100" not expected
SineWave(42;1k"72100")<EndOf Formula»
Expected symbol must be one of +-° /) ;

Close

Figure 1.13: Formular Editor - Error message
Runtime error: Incompatible sample rates

Runtime errors are only detected when a formula is used. Therefore, two
erroneous formulas could be added, but only one of the erroneous formulas
might be marked with an error. In the following example, two functions are
created to add two waveforms. The error here is that the two waveforms
are sampled at different speeds. Thus, the samples are not aligned and
cannot be added. “Add1” (A) is used because it is shown on screen,
whereas “Add2” (B) is defined but it has not used anywhere in Perception
yet.

6 |SinelHz
7 |Sine3Hz
A €92 ladm
9

B —2 lad@
[

@Sinetwave(1; 1000; 42)
@Sine\wawe(3; 1000; 42)
Formula.Sine1Hz + Formula. Sine3Hz

Farmula.Sine1Hz + Formula. Sine3Hz

Figure 1.14: Runtime error message

Even though both formulas are exactly the same, only the formula in use

is marked with an error.

This problem is detected when the formula is used for the first time. It is
very likely that the formula sheet is not visible at that time.If there is an
error, no output is generated by the formula. This could be confusing.
Therefore, Perception displays a notification in this case to provide as

much feedback as possible.
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&Y Perception

The formula "Addl’ is currently
unavailable for display and calculations.
Check line 8 on the Formula sheet for
more details.

This should enable you to find most common problems in the formulas.

Not all problems in the formulas can be detected automatically. Perception can

and will not show if a wrong signal was used as input for a formula when the
incorrect signal is of the right type.

29



HBM

Perception Analysis

30

1.6

1.6.1

Formula menu

The Formula menu lists commands related to Formula file handling. For layout
and content management use the tools that are provided in the task pane on
the left hand side of the formula editor.

The Formula menu is a dynamic menu and only available when the Formula
sheet is on top, that is visible.

In the menu there are possibilities to save the formulas in a separate file. In
general the formula database settings:

comprises all formulas/functions as specified in the formulas sheet,
can be stored in a separate file with the file extension .pFormulas,
are stored automatically when a workbench is saved and as part of a
recording,
are loaded automatically as part of a complete workbench,
can be extracted / loaded out of a workbench or recording as separate
settings,

e can be saved into a workbench or recording as separate settings.

| Formula i

Uz] Load Formulas...

uﬁ Save Formulas As...

& Print Formulas...

Move Sheet 'Formula'to »

Figure 1.15: Formula menu

Load Formulas
You can load formulas from a variety of sources.

To load formulas:

To load formulas from an external source proceed as follows:

1 Do one of the following:
e In the Formula menu click Load Formulas....

® When available in the toolbar click e Load Formulas... button “zi.
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1.6.4
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w

In the Load Formulas dialog that comes up select your file type if required:
e Formula File (*.pFormulas)

e Formulas out of a Virtual Workbench (*.pVWB)

e Formulas out of an Experiment (*.PNRF)

Select the file you want to use.

Click Open.

Save Formulas

Much in the same way as you can load formulas you can also save formulas.
You can also save into an existing virtual workbench or experiment. By doing
so you will replace the formulas within that file. No other data will be altered.

To save formulas:

To save formulas into an external file proceed as follows:

w

Do one of the following:

e In the Formulas menu click Save Formulas As....

e When available in the toolbar click the Save Formulas As... buttons
()

In the Save Formulas As dialog that comes up select your file type if

required:

e Formula File (*.pFormulas)

e Formulas out of a Virtual Workbench (*.pVWB)

e Formulas out of an Experiment (*.PNRF)

Select the file you want to save into/replace or type a name for a new file.

Click Save.

Print Formulas
You can make a copy on the printer of the formulas.

To print a copy of the formulas:

1 Do one of the following:
e In the Formulas menu click Print Formulas....
®  \When available in the toolbar click the Print Formulas... sﬂl button.
2 In the Print dialog that comes up enter your preferences.
3 Click Print.
Move Sheet

When the multiple workbook option is installed you can move the Formula sheet
to another workbook.
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To move the formula sheet to another workbook:
1 In the Formulas menu point to Move Sheet ‘Formula’ to >
2 In the sub menu that comes up select a workbook.

32 A02690_09 _E00_03 HBM: public



HBM

Perception Analysis

2 Formula Database Functions

21

Note
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General
This document describes in full detail all functions available in the Perception
formula database.

For a description of the formula database itself refer to the appropriate section
in the User Manual.

Details on pulse characteristics, measurement and analysis can be found in
chapter: “Pulse Measurement and Analysis “ on page 324.

Formulas in the formula database are defined as:

output = formula

The output is available in the Data Sources navigator as a variable. You can
find it as an item in the Formula branch.

The output can be used as parameter in another function, regardless of the
physical order in the database.

You can enter formulas just as you would record on paper. Standard
mathematical rules are applicable.

Exception
No expressions are allowed as parameter(s) of an “@”-function.

Example:

33

System.Constants.Pi *
Formula.Angle / 180

@Cos (Formula.AngleRad)

Angle
Correct AngleRad

CosAngle

@Cos (System.Constants.Pi *
Formula.Angle / 180)

Incorrect CosAngle

All the functions work on static, single-time base, single-sweep data. The
functions also work on multi-time base and/or multi-sweep data. However, the
results may be unpredictable due to the nature of the function used. Some
functions also work on dynamic (real-time) data. When applicable this is noted
in the description of the function.
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2.2 Overview
This section gives an alphabetical overview of all functions, including their
name, a short description of the function and the page number.
221 Function Overview
Name Description

+ (Add) Add two expressions: "+ (Addition)" on
page 44

- (Subtract) Subtract two expressions: "- (Subtraction)" on
page 46

* (Multiply) Multiply two expressions: "* (Multiplication)" on
page 48

| (Divide) Divide two expressions: "/ (Division)" on
page 50

— (Invert) Invert an expression: "— (Unary minus)" on
page 52

@Modulo Calculate the modulo: "@Modulo" on page 53

@Abs Absolute value of a numerical value or a
waveform: "@Abs" on page 54

@ACosine Calculate the arccosine: "@ACosine" on
page 55

@And Logical AND: "@And" on page 56

@Area Area under curve of a waveform: "@Area" on
page 57

@ASine Calculate the arcsine: "@ASine" on page 59

@ATan Calculate the arctangent: "@ATan" on
page 60

@ATan2 Calculate the arctangent of two parameters:
"@ATan2" on page 61

@BIlockFFT Calculate the main frequency within a block of
data: "@BlockFFT" on page 64

@Clip Clip the amplitude of a waveform: "@Clip" on
page 66

@Comparator Compare values of two waveforms or one
waveform and a numerical value:
"@Comparator" on page 68

@Cos Calculate the cosine: "@Cos" on page 70

@CurveFitting Fit a linear or parabolic waveform to a given
waveform: "@CurveFitting" on page 71

@Cut Cut out a specific segment of a waveform:
"@Cut" on page 73
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Name Description

@Cycles Count the number of cycles in a waveform:
"@Cycles" on page 75

@Diff Differentiate a waveform: "@Diff" on page 77

@DQOTransformation Apply a DQOTransformation on the input
waveforms: "@DQOTransformation" on
page 79

@Energy Calculate the energy under curve of a waveform:
"@Energy" on page 83

@EqualTo Equal-to evaluation: "@EqualTo" on page 85

@Exp Exponential: calculate the power (base €) of the
input: "@Exp" on page 86

@ExpWave Generate an exponential waveform:
"@ExpWave" on page 87

@FallTime Determine the falltime of a pulse in a waveform:

@FilterButterworthLP

@FilterButterworthHP

@FilterButterworthBP

@FilterButterworthBS

@FilterBesselLP

@FilterBesselHP

@FilterBesselBP

@FilterBesselBS

@FilterChebyshevLP

@FilterChebyshevHP

@FilterChebyshevBP

@FilterChebyshevBS

@FormatDate

"@FallTime" on page 88

Filters the input signal: "@FilterButterworthLP"
on page 90

Filters the input signal: "@pFilterButterworthHP"
on page 92

Filters the input signal: "@FilterButterworthBP"
on page 94

Filters the input signal: "@FilterButterworthBS"
on page 96

Filters the input signal: "@FilterBesselLP" on
page 98

Filters the input signal: "@FilterBesselHP" on
page 100

Filters the input signal: "@FilterBesselBP" on
page 102

Filters the input signal: "@FilterBesselBS" on
page 104

Filters the input signal: "@FilterChebyshevLP" on
page 106

Filters the input signal: "@FilterChebyshevHP"
on page 109

Filters the input signal: "@FilterChebyshevBP"
on page 111

Filters the input signal: "@FilterChebyshevBS"
on page 113

Formats a date data source into a string:
"@FormatDate" on page 117
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Name Description

@FormatTime Formats a time data source into a string:
"@FormatTime" on page 119

@Frequency Determine the frequency of a waveform:
"@Frequency" on page 115

@GreaterEqualThan Greater-than-or-equal-to evaluation:
"@GreaterEqualThan" on page 121

@GreaterThan Greater-than evaluation: "@GreaterThan" on
page 122

@Histogram Calculate amplitude histogram: "@Histogram" on
page 123

@IIF Conditional result: "@IIF" on page 125

@Integrate Integrate a waveform: "@Integrate" on
page 127

@IntLookUp Modify a waveform by using the waveform data
as an index to an external conversion table:
"@IntLookUp" on page 128

@IntLookUp12 Modify a waveform by using the waveform data
as an index to a conversion table. Optimized for
12-bit data: "@IntLookUp12" on page 131

@IsNaN Determine if the input parameter is not a number:
"@IsNaN" on page 133

@Join Concatenate two or more waveforms: "@dJoin" on
page 134

@Length Return the length (in samples) of a waveform:
"@Length" on page 136

@LessEqualThan Less-than-or-equal-to evaluation:
"@LessEqualThan" on page 137

@LessThan Less-than evaluation: "@LessThan" on
page 138

@Ln Calculate the natural logarithm: "@Ln" on
page 139

@Log Calculate the logarithm base 10: "@Log" on
page 141

@Max Determine the maximum value (amplitude) of a
waveform: "@Max" on page 142

@MaxNum Determine the maximum value of a range of
numerical values: "@MaxNum" on page 144

@MaxPos Return the position of the waveform maximum:
"@MaxPos" on page 145

@Mean Calculate the mean value of a waveform:
"@Mean" on page 147
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Name

Description

@MedianFilter

@Min

@MinNum

@MinPos

@NextHillPos

@NextLvICross

@NextValleyPos

@Noise

@Not
@NumberOfSweeps

@Or
@Period

@Pow

@PrevHillPos

@PrevLvICross

@PrevValleyPos

@PulseWidth

@Ramp

@ReadAsciiFile

Filter a waveform using a median filter:
"@MedianFilter" on page 149

Determine the minimum value (amplitude) of a
waveform: "@Min" on page 152

Return the position of the waveform minimum:
"@MinNum" on page 154

Return the position — in time — of the absolute
minimum: "@MinPos" on page 155

Determine the position of the next local maximum
in a waveform: "@NextHillPos" on page 157

Determine the position of the next crossing of a
waveform with a specified signal level:
"@NextLvICross" on page 159

Determine the position of the next local minimum
in a waveform: "@NextValleyPos" on page 161
Generate a waveform containing noise:
"@Noise" on page 163

Logical NOT: "@Not" on page 164

Returns the number of sweeps:
"@NumberOfSweeps" on page 165

Logical OR: "@Or" on page 167

Determine the period of a waveform: "@Period"
on page 168

Exponentiation, base raised to the power
exponent: "@Pow" on page 170

Determine the position of the previous local
maximum in a waveform: "@PrevHillPos" on
page 171

Determine the position of the previous crossing
of a waveform with a specified signal level:
"@PrevLvICross" on page 173

Determine the position of the previous local
minimum in a waveform: "@PrevValleyPos" on
page 175

Determine the width of a pulse in a waveform;
"@PulseWidth" on page 179

Generate a linear ramp waveform: "@Ramp" on
page 181

Read waveform data from an ASCII (text) file:
"@ReadAsciiFile" on page 183
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Name Description

@ReadLogFile Read a sequence of numerical values from a
Perception log file and creates a waveform:
"@ReadLogFile" on page 185

@Reduce Reduce the number of samples in a waveform by
resampling: "@Reduce" on page 189

@RefCheck Verify a waveform against one or two waveform
envelopes: "@RefCheck" on page 190

@RelativeTime2Local Returns a string representing the absolute local
time corresponding to the elapsed time:
"@RelativeTime2Local" on page 192

@RelativeTime2UTC Returns a string representing the absolute UTC
time corresponding to the elapsed time:
"@RelativeTime2UTC" on page 194

@RemoveGlitch Remove undesirable samples in a waveform:
"@RemoveGlitch" on page 196

@Res2 Sample a waveform so that its length becomes a
power of two: "@Res2" on page 197

@RiseTime Determine the risetime of a pulse in a waveform:
"@RiseTime" on page 198

@RMS Calculate the Root Mean Square value of a
waveform: "@RMS" on page 200

@SAEJ211Filter Filter waveform based on SAE J211
recommendations: "@SAEJ211Filter" on
page 201

@Sin Calculate the sine: "@Sin" on page 202

@SineWave Generate a sine wave: "@SineWave" on
page 203

@Smooth Smooth a waveform over a selected number of
samples: "@Smooth" on page 204

@SpaceVectorinverse Calculate a Space Vector Inverse waveform:

Transformation "@SpaceVectorinverseTransformation" on
page 206

@SpaceVector Calculate a Space Vector waveform:

Transformation "@SpaceVectorTransformation" on page 210

@Sqrt Calculate the square root: "@Sqrt" on
page 213

@SquareWave Generate a square wave: "@SquareWave" on
page 214

@StdDev Calculate the standard deviation of a waveform:
"@StdDev" on page 215

@Sweep Select a sweep in a multi-sweep recording:
"@Sweep" on page 217
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Name

Description

@SweepEndTime

@SweepNumberAtTime

@SweepSource

@SweepStartTime

@SweptSineWave

@Tan
@TimeMaxAbove

@TimeMaxAboveBegin

@TimeMaxBelow

@TimeMaxBelowBegin

@TimeMinAbove

@TimeMinAboveBegin

@TimeMinBelow

@TimeMinBelowBegin

Returns the end time of a specific sweep:
"@SweepEndTime" on page 218

Returns the sweep index:
"@SweepNumberAtTime" on page 219

Returns the source of the trigger of a specific
sweep from a multi-sweep signal:
"@SweepSource" on page 220

Returns the start time of a specific sweep:
"@SweepStartTime" on page 221

Generates a waveform described by the sine
function sweeping from a start frequency to an
end frequency: "@SweptSineWave" on

page 222

Calculate the tangent: "@Tan" on page 224

Return a number representing the time interval of
the longest period that the signal is above a
specified level: "@TimeMaxAbove" on

page 225

Return a number representing the start time of
the longest period that the signal is above a
specified level: "@TimeMaxAboveBegin" on
page 227

Return a number representing the time interval of
the longest period that the signal is below a
specified level: "@TimeMaxBelow" on

page 229

Return a number representing the start time of
the longest period that the signal is Below a
specified level: "@TimeMaxBelowBegin" on
page 231

Return a number representing the time interval of
the shortest period that the signal is above a
specified level: "@TimeMinAbove" on page 233

Return a number representing the start time of
the shortest period that the signal is above a
specified level: "@TimeMinAboveBegin" on
page 235

Return a number representing the time interval of

the shortest period that the signal is below a
specified level: "@TimeMinBelow" on page 237

Return a number representing the start time of
the shortest period that the signal is above a
specified level: "@TimeMinBelowBegin" on
page 239
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Name

Description

@TimeTotalAbove

@TimeTotalAboveBegin

@TimeTotalBelow

@TimeTotalBelowBegin

@TriggerTime

@TriggerTimetoText

@TrueRMS

@TrueRMSRef

@Value

@XDelta

@XDeltaHigh

@XDeltaLow

@XFirst

@XLast

@XShift

@XYArray

Return a number representing the total amount of
time that the signal is above a specified level:
"@TimeTotalAbove" on page 241

Return a number representing the start of the first
period where the signal is above the specified
level: "@TimeTotalAboveBegin" on page 243

Return a number representing the total amount of
time that the signal is below a specified level:
"@TimeTotalBelow" on page 245

Return a number representing the start of the first
period where the signal is below the specified
level: "@TimeTotalBelowBegin" on page 247

Return the trigger position: "@TriggerTime" on
page 249

Return the trigger position in a time-date
formatted string: "@TriggerTimeToText" on
page 251

Calculate RMS value: "@TrueRMS" on

page 255

Returns a waveform that represents the true RMS
per number of cycles: "@TrueRMSRef" on
page 256

Return the amplitude value of a waveform at a
specified x-position: "@Value" on page 258
Return the sampling interval of a waveform:
"@XDelta" on page 259

Return the maximum sampling interval in a multi-
timebase recording: "@XDeltaHigh" on
page 260

Return the minimum sampling interval in a multi-
timebase recording: "@XDeltaLow" on

page 261

Return the x-coordinate (with respect to the
trigger point) of the first sample in a waveform:
"@XFirst" on page 262

Return the x-coordinate (with respect to the
trigger point) of the last sample in a waveform:
"@XLast" on page 263

Shift a waveform in time: "@XShift" on

page 264

Create a waveform from a list of X/Y-value pairs:
"@XYArray" on page 265
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Name

Description

@YArray

Create a waveform from a list of Y-values:
"@YArray" on page 267

Funtion Overview - HIC section

Name Description

@Con3ms Return the highest acceleration level:
"@Con3ms" on page 269

@Con3ms_T Return the start time of the highest acceleration
level: "@Con3ms_T" on page 271

@Cum3ms Return the highest acceleration level:
"@Cum3ms" on page 272

@Cum3ms_T Return the start time of the highest acceleration

@HIC

@HICStartTime

@HICEndTime

@HIC15

@HIC15StartTime

@HIC15EndTime

@HIC36

@HIC36StartTime

@HIC36EndTime

level: "@Cum3ms_T" on page 274

Calculate the HIC of a waveform: "@HIC" on
page 275

Return the start of the interval: "@HICStartTime"
on page 277

Return the end of the interval:
"@HIC15EndTime" on page 281

Return the maximum HIC value with a fixed 15
millisecond interval: "@HIC15" on page 279
Return the start of the interval during the HIC15
calculations: "@HIC15StartTime" on page 280
Return the end of the interval during the HIC15
calculations: "@HIC15EndTime" on page 281
Return the maximum HIC value with a fixed 36
millisecond interval: "@HIC36" on page 282
Return the start of the interval during the HIC36
calculations: "@HIC36StartTime" on page 283

Return the end of the interval during the HIC36
calculations: "@HIC36EndTime" on page 284

Function Overview - Cycle Math section

Name Description
@CycleArea Calculate the area of every cycle detected on a
reference signal: "@CycleArea" on page 289
@CycleCount Count the number of cycles detected on a

reference signal: "@CycleCount" on page 291
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Name

Description

@CycleCrestFactor

@CycleDetect
@CycleEnergy

@CycleFrequency

@CycleFundamental

@CycleFundamental
Phase

@Cyclelnterval

@CycleLevel

@CycleMax

@CycleMean

@CycleMin

@CyclePeriod

@CyclePhase

@CycleRPM

@CycleTHD

@CycleRMS

Calculates the “Crest Factor” of every cycle
detected on a reference signal:
"@CycleCrestFactor" on page 292

Perform level crossing detection on the input
waveform: "@CycleDetect" on page 294

Calculate the energy of cycles detected on a
reference signal: "@CycleEnergy" on page 296

Calculate the frequency of cycles detected on the
reference signal: "@CycleFrequency"” on
page 298

Generate the Waveform of the Cycle
Fundamental: "@CycleFundamental" on
page 300

Calculate the phase difference between the
Cycle Fundamentals:
"@CycleFundamentalPhase" on page 302

Generate a square waveform with a specified
interval between the high and low states:
"@Cyclelnterval" on page 306

Return a waveform that uses the value of the
input signal at the start of a cycle of the reference
signal and repeat that value during half, one or
multiple cycles of that reference signal:
"@CyclelLevel" on page 308

Calculate the maximum value in cycles detected
on a reference signal: "@CycleMax" on
page 310

Calculate the mean value in cycles detected on a
reference signal: "@CycleMean" on page 311

Calculate the minimum value in cycles detected
on a reference signal: "@CycleMin" on

page 313

Calculate the period of cycles detected on a
reference signal: "@CyclePeriod" on page 314
Calculates the phase difference 8 between two
waveforms: "@CyclePhase" on page 315
Calculates the revolutions per minute:
"@CycleRPM" on page 317

Calculates the Total Harmonic Distortion:
"@CycleTHD" on page 322

Calculate the root mean square value of cycles
detected on a reference signal: "@CycleRMS" on
page 318
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Name Description
@CycleStdDev Calculate the standard deviation of every cycle
detected on a reference signal: "@CycleStdDev"
on page 320
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3.1

+ (Addition)

Function
Adds left and right expression.

Syntax
Expression1 + Expression2

Parameters

Expression1  Left expression
Expression2  Right expression

Output
The result is the sum of the left and right expression.

Description
An expression can be:

Waveform variable
Function call
Numerical variable
Constant value

Normal operator precedence (first multiplication and division, then addition and
subtraction) applies. Parentheses can be used to change the operator
precedence in more complicated expressions.

Example
Some examples of valid expressions using addition are:

2+3

varl +4

5+ var2

1000 + @Noise(1E6; 1000)
(Var1 + Var2) * (Var3 - Var4)

When adding numerical values, the output is a numerical value.
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When adding a waveform and a numerical value, the output is a waveform. The
number of points (length) of the output waveform is equal to the length of the
input waveform.

When adding two waveforms, the output is a waveform formed by a point-by-
point addition of the two input waveforms. The x-scaling of the output waveform
is equal to the x-scaling of the left waveform. The length of the output waveform
is equal to the shortest of the lengths of the two input waveforms. For a
meaningful result, the x-scaling of both waveforms should be equal.

See Also
"* (Multiplication)" on page 48, "- (Subtraction)" on page 46, "/ (Division)"
on page 50
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3.2

- (Subtraction)

Function
Subtracts left and right expression.

Syntax
Expression1 — Expression2

Parameters

Expression1  Left expression
Expression2  Right expression

Output
The result is the difference of the left and right expression.

Description

An expression can be:

e Waveform variable

e Function call

e Numerical variable

e Constant value

Normal operator precedence (first multiplication and division, then addition and
subtraction) applies. Parentheses can be used to change the operator
precedence in more complicated expressions.

Example

Some examples of valid expressions using substraction are:
3-2

varl -4

5-var2

@SineWave(1E6; 1000; 1K) - 1

(Var1 + Var2) * (Var3 - Var4)

When subtracting numerical values, the output is a numerical value.

When subtracting a waveform and a numerical value, the output is a waveform.
The number of points (length) of the output waveform is equal to the length of
the input waveform.
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When subtracting two waveforms, the output is a waveform formed by a point-
by-point subtraction of the two input waveforms. The x-scaling of the output
waveform is equal to the x-scaling of the left waveform. The length of the output
waveform is equal to the shortest of the lengths of the two input waveforms. For
a meaningful result, the x-scaling of both waveforms should be equal.

See Also
"* (Multiplication)" on page 48, "+ (Addition)" on page 44, "/ (Division)" on
page 50
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3.3

* (Multiplication)

Function
Multiplies left and right expression.

Syntax
Expression1 * Expression2

Parameters

Expression1  Left expression
Expression2  Right expression

Output
The result is the product of the left and right expression.

Description

An expression can be:

e Waveform variable
e Function call

e Numerical variable
e Constant value

Normal operator precedence (first multiplication and division, then addition and
subtraction) applies. Parentheses can be used to change the operator
precedence in more complicated expressions.

Example

Some examples of valid expressions using multiplication are:
2*3

varl * 4

5 * var2

10 * @SineWave(1E6; 1000; 1k)

(Var1 - AvgVar1) * (Var2 - AvgVar2)

When multiplying numerical values, the output is a numerical value.

When multiplying a waveform and a numerical value, the output is the scaled
waveform. The number of points (length) of the output waveform is equal to the
length of the input waveform.
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When multiplying two waveforms, the output is a waveform formed by a point-
by-point multiplication of the two input waveforms. The x-scaling of the output
waveform is equal to the x-scaling of the left waveform. The length of the output
waveform is equal to the shortest of the lengths of the two input waveforms. For
a meaningful result, the x-scaling of both waveforms should be equal.

See Also
"+ (Addition)" on page 44, "- (Subtraction)" on page 46, "/ (Division)" on
page 50
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3.4

/ (Division)

Function
Divides left and right expression.

Syntax
Expression1 | Expression2

Parameters

Expression1  Left expression (dividend)
Expression2  Right expression (divisor)

Output
The result is the quotient of the left and right expression.

Description
An expression can be:

Waveform variable
Function call
Numerical variable
Constant value

Normal operator precedence (first multiplication and division, then addition and
subtraction) applies. Parenthesescan be used to change the operator
precedence in more complicated expressions.

Example
Some examples of valid expressions using division are:

3/2

varl /4

5/ var2

@SineWave(1E6; 1000; 1k) / 10
(Var1 + Var2) / (Var3 - Var4)

When dividing numerical values, the output is a numerical value.

When dividing a waveform and a numerical value, the output is a waveform.
The number of points (length) of the output waveform is equal to the length of
the input waveform.

A02690_09_E00_03 HBM: public



HBM

Perception Analysis

A02690_09_E00_03 HBM: public

When dividing two waveforms, the output is a waveform formed by a point-by-
point division of the two input waveforms. The x-scaling of the output waveform
is equal to the x-scaling of the left waveform. The length of the output waveform
is equal to the shortest of the lengths of the two input waveforms. For a
meaningful result, the x-scaling of both waveforms should be equal.

Returns an undefined (unknown) value when the divisor is a numerical value
equal to zero or when the denominator is a waveform containing a sample with
the value zero.

See Also
"* (Multiplication)" on page 48, "+ (Addition)" on page 44, "- (Subtraction)" on
page 46
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3.5 — (Unary minus)

Function
Inverts the sign of an expression.
Syntax
— Expression
Parameters
Expression Expression to be inverted
Output
The result is the expression multiplied by -1 (minus one).
Description
The expression can be any expression containing:
e Waveform variables
e Function calls
e Numerical variables
e Constant values
Normal operator precedence (first multiplication and division, then addition and
subtraction) applies. Parentheses can be used to change the operator
precedence in more complicated expressions.
Example
Some examples of valid expressions using the unary minus are:
o -2
e -varl
e - @SineWave(1E6; 1000; 1k) - 1
e - ((Vartl +Var2) * (Var3 - Var4))
When inverting a numerical value, the output is a numerical value.
When inverting a waveform, the output is the negated waveform. The number
of points (length) of the output waveform is equal to the length of the input
waveform.
See Also
"* (Multiplication)" on page 48, "+ (Addition)" on page 44, "- (Subtraction)" on
page 46, "/ (Division)" on page 50
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@Modulo

Function
Returns a waveform or numerical value with the modulo result.

Syntax
@Modulo(Par1, Par2)

Parameters

Par1 Input waveform or numerical value
Par2 Numerical value

Output

Waveform or numerical value containing the modulo operation of the input.

Description
The modulo operation divides the input with the supplied argument Par2. The
remainder of that division is returned.

Example

The below would divide the input signal Formula.MyAngle by 360 and return
the remainder. In this case it is ensured the angle signal never exceeds the 360
value.

Angle = @Modulo (Formula.MyAngle; 360 )
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4 Reference Guide

4.1 @Abs

Function
Calculates the absolute value of the parameter.

Syntax
@Abs(Par)

Parameters

Par Input waveform or numerical value.

Output
Absolute value of the waveform or numerical value.

Description

Calculates the absolute value of the input waveform or numerical value.
Positive values remain unchanged, negative values change their sign. This
function can be used to rectify signals or to force positive values for results.

Example
The following example creates a sine wave and rectifies this signal:

Signal = @SineWave (1E6; 1000; 1k)
Rectif @Abs (Formula.Signal)
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4.2 @ACosine

Function
Returns a waveform or numerical value representing the arccosine of a
waveform or a number. The result is in radians.

Syntax

@ACosine(Input)

Parameters

Input Input waveform or numerical value.
Output

Waveform or numerical value containing the arccosine of the input.

Description

The arccosine function returns the angle for which the cosine equals the
argument. The angle returned is in radians. The arccosine is the inverse
trigonometric function of the cosine function. That is the function:

y = arccosine(x)

is defined so that:

sine(y) = x

The input domain of arccosine is:

for real result values in the range:

Example
The function below would calculate the angle in radians for which the cosine
would amount to 0.

CosValue = (@ACos( 1)

See Also
"@Cos" on page 70
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43  @And

Function
Performs a logical AND evaluation on the input parameters.

Syntax
@And(Param1; ...; ParamN)

Parameters

Param1 Number: first parameter used for the AND evaluation.
ParamN Last parameter used for the AND evaluation. With N >= 2.
Output

The outputis 1 ora 0.

Description

The @And function performs a logical AND evaluation on the input parameters.
Depending on the evaluation the result will be 1 or 0. A numerical value not
equal to 0 corresponds to a logical “True” and a numerical 0 corresponds to a
logical “False”.

The truth table of the AND function is:

Param1 Param2 Result
True True True
True False False
False True False
False False False
Example

The following is a list of examples and their return value.

AndExampll = @And(1l; 1; 1) => 1 (=true)

AndExampl2 = @And(1l; 4; 10) => 1 (=true)

AndExampl3 = @And(1l; 4; 0) => 0 (=false)

AndExampl3 = @And(0; O0; 0) => 0 (=false)
See Also

"@Not" on page 164 and "@Or" on page 167
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Note
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@Area

Function
Calculates the area under curve of a waveform.

Syntax

@Area(Waveform)
@Area(Waveform; Begin)
@Area(Waveform; Begin; End)

Parameters

Waveform Input waveform for which the area under curve is to be
calculated.

Begin Number: segment begin

End Number: segment end

Output

The output is a numerical value.

Description
The area under curve is calculated using the following formula:

Area = [Z y(n)] - ylm) + y(ng) “Ax

n=ni 2

n, = first sample with x =2 Begin

n, = last sample with x < End

Ax = x - difference between two samples
The segment limits (Begin and End) are used to select a range of samples. If
no segment limits are specified, the complete waveform is used. When only

Begin is specified, the waveform segment from Begin to the end of the
waveform is used.

The Begin and End parameters have to be specified in the units of the
horizontal axis (for example time) and not as samples.

The numerical integration of the curve is performed assuming linear
interpolation of the curve between the samples.
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Example
The following example creates a sine wave of 50 Hz and calculates the area
under curve of the first half period of the signal:
Signal = @SineWave (50k; 1000; 50)
Area = (@Area(Formula.Signal; 0; 10m)
See Also
"@Energy" on page 83 and "@Mean" on page 147
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@ASine

Function
Returns a waveform or numerical value representing the arcsine of a waveform
or a number. The result is in radians.

Syntax
@ASine(Input)

Parameters

Input Input waveform or numerical value.

Output
Waveform or numerical value containing the arcsine of the input.

Description

The arcsine function returns the angle for which the sine equals the argument.
The angle returned is in radians. The arcsine is the inverse trigonometric
function of the sine function. That is the function:

y = arcsine(x)

is defined so that:

sine(y) = x

The input domain of arcsine is:

-1<sx<1
for real result values in the range:
-m2<y<m/2

Example
The function below would calculate the angle in radians for which the sine would
amount to 1.

CosValue = (@ASine( 1 )

See Also
"@Sin" on page 202
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4.6 @ATan

Function
Calculates the arctangent of the input parameter.

Syntax
@ATan(Par)

Parameters

Par Input waveform or numerical value.

Output
Waveform or numerical value containing the arctangent of the input.

Description

The arctangent function returns the angle for which the tangent equals the
argument. The angle is returned in radians. The arctangent is the inverse
trigonometric function of the tangent.

Example
The following example calculates Pi by multiplying ATan(1) by four:

Pi = 4 * @QATan(1l)

See Also
"@Cos" on page 70, "@Sin" on page 202 and "@Tan" on page 224
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@ATan2

Function
Calculates the arctangent of the two input parameters.

Syntax
@ATan2(Waveform1; Par2)

Parameters

Waveform1 First input waveform
Par2 Second input waveform or numerical value.

Output

A waveform containing the arctangent of the two input parameters (either two
input waveforms or an input waveform and a numerical value).

The values of the output waveform are in radians.

Description

The Atan2 function is the arctangent function with two arguments. The purpose
of using two arguments instead of one (Atan function) is to gather information
on the signs of the inputs in order to return the appropriate quadrant of the
computed angle, which is not possible for the single-argument arctangent
function.

For any arguments x and y not both equal to zero, atan2(y, x) is the angle in
radians between the positive x-axis of a plane and the point given by the
coordinates (x, y) on it. The angle is positive for counter-clockwise angles
(upper half-plane, y > 0), and negative for clockwise angles (lower half-plane,
y <0).
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atan2(v3,1) =n/3
(1.V3)

atan2(1,0) = n/2

L

The limit of atan2 atan2(0,1) =0
from this side is -

Source: http://en.wikipedia.org/wiki/Atan2
Figure 4.1: Atan2 round a circle

Example

The following example calculates the angle of a point (y,x) traveling a circle.
The ‘y’ value of the point follows a sinus function (starting at 0). The ‘X’ value of
the point follows a cosinus (starting at 1).

sig_sin @SineWave (1k;1k+1;5)
sig cos = (@SineWave (lk;1lk+1;5;90)

atan2 @Atan2 (Formula.sig_sin; Formula.sig_cos)
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Result:

I
I_Eio.ow s ! 100.0 Mms/dee T T T 1.000 5

Figure 4.2: Result of ATan2 Example

See Also
"@ATan" on page 60
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4.8 @BlockFFT

Function
Returns a waveform representing the maximum frequency detected per
block of the input waveform.

Syntax

@BIockFFT(Waveform; Size; Space)
@BIlockFFT(Waveform; Size; Space; Begin)
@BlockFFT(Waveform; Size; Space; Begin,; End)

Parameters

Waveform Input waveform

Size Number: block size in milliseconds.

Space Number: spacing between start of two successive blocks in
milliseconds.

Begin Number: start position of BlockFFT function

End Number: end position of BlockFFT function.

Output

Waveform containing frequency versus time.

Description

This function calculates the maximum frequency per block using an FFT
algorithm. The parameter Size determines the size (length) of the block in
milliseconds. The Space parameter determines the spacing between the start
of two successive blocks in milliseconds.

Refer to the following diagram as an example for the relation between Space
and Block.
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Space =2 ms

Block 1
Block 2

mV

Block 3

Time ms
Interval Size =4 ms

Figure 4.3: Example - Relation between spacing and block size

The output of the function is a waveform containing a single maximum
frequency per block as function of time. The sample spacing of this output
waveform is equal to the Space parameter.

The segment limits (Begin and End) are used to select a range of the waveform
in which BlockFFT's are calculated. If no segment limits are specified, the
complete waveform is used. When only Begin is specified, the waveform
segment from Begin to the end of the waveform is used.

Examples
The following example calculates the BlockFFT of a composed waveform:

Sinel 2 * @SineWave (1000k; 30k; 10k)
@SineWave (1000k; 30k; 15k)

Sine3 =1.5 * @SineWave (1000k; 30k; 5k)

Sine2

Signal = @Join (Formula.Sinel; Formula.Sine2;

Formula.Sine3)

Result = @BlockFFT (Formula.Signal; 4; 2)
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4.9

@Clip

Function
Clips a waveform between the lower and upper bound specified.

Syntax
@Clip(Waveform,; LowerBound; UpperBound)

Parameters

Waveform Waveform whose amplitude range is to be clipped.
LowerBound  Number: lower bound value used for clipping.
UpperBound  Number: upper bound value used for clipping.

Output
Waveform with all sample values clipped between the lower and upper bound.

Description

For each sample in the waveform a comparison is made against the lower and
upper bound of the clipping range.

If the sample value is between these two values, it is not modified.

If the sample value is larger than the upper bound, it is set to the upper bound.
If the sample value is lower than the lower bound, it is set to the lower bound.

Example
The example clips the 1.2 V sine wave to the limits -1 and 1 to simulate input
overflow.

Signal 1.2 * @SineWave (20k; 1000; 50)

InpSignal

@Clip (Formula.Signal; -1; 1)

The following example determines the cumulative time an acceleration signal
is above 150 g. The technique used is to first clip the signal between 150 g and
0.001 g more than 150 g. From the clipped signal 150 is subtracted and the
clipped signal is scaled up by a factor of 1000. This technique results in 0 when
the acceleration is below 150 gand in 1 when it is above 150 g. The area under
this curve is the cumulative time above 150 g.

Accel

150 + @SineWave (20k; 100; 50)

1000 * (QClip(Formula.Accel; 150; 150.001) -
150)

Temp
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CumTime = @Area (Formula.Temp)

See Also
"@Cut" on page 73
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410 @Comparator
Function
Compares the sample values of two waveforms or of one waveform and a
numerical value.
Syntax
@Comparator(Waveform1; Par2)
Parameters
Waveform1 First input waveform
Par Second input waveform or numerical value.
Output
A waveform that is the result of the comparison between the sample values of
the first waveform and the second waveform or the numerical value.
When INP1 < INP2 then the output value is -1.
When INP1 is equal to INP2 then the output value is 0.
When INP1 > INP2 then the output value is 1.
Descr