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Introduction

Array in DEWESoft can be in a form of vector or matrix. This document describes how to define
array, present it on visual controls and how to use mathematics syntax on them.

Definition of vector/matrix

First, we will define a matrix channel in DEWESoft. Add a math called Vector, matrix constant under
Math section.

Basic Formula Filtering Statistics Edit
_BL T
= = A Bl ¢ O
Add math Formula IIR filter Basic stat. —
|vector, matrix| & | Addmath | Manage favorites
Vector, matrix constant

Manually enter wanted Vector or a Matrix.

Vector, matrix constant setup

Output Define values
Name |Cnn5|:ant Array ch. type Copy to dipboard
| | |Matrix V| | Copy | | Paste |
|
Units I:I Calor - Values count  Mame Unit Axis type Offset Step
H\Huﬁmlfms | '-'_aniisl [10 2| [axso | |- | |offsetistep | [0 | 1 |
10
I - T
Values count  pzme Unit Axis type Offset Step
# Bflast || fofetsp v o | [t |
5 Axis O []faxis 1[-] O 1 2 3
1.000 a 1 0 0 0
1 o] 2 o] o]
I 0000 2 o] o] 3 o]
C 3 0 0 0 4
Q000 2000 40X £000 00D
4 u] 0 5 0
5 [i] [ o 4]
] 7 4] [¥] 4]
7 u] 3 u] 0
3 [¥] 4] 9 4]
9 0 0 0 10|
Ternplatesl V|| Save | < >
[-]
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Syntax and operations

Under Math — Formula — Arrays operations with vectors and matrices can be applied.

Formula setup

Output Formula

MName | Formula 1 |

E |
we | co [N

[[Previeve | Values [ Time mds | X adis | ¥auis |

Ads 1
10
l 2

'"Constant’

| 'Constant’

% / AQ1
A 1/AmplFFT
AC 1/FFT block count

e -~ a

+

4 ) ~ div mod

om 2om w0 som w0

Functions  Trigon.  Logic  Signals Measure
Events Complex Amays History Ch drops

Formula 6

T

o O [0:len-1] {0:1}

[..) [::] zEroes ones
minind maxind minpos maxpos
Templahes| v|| Save | min max avg sum integrate

[+][-]

Formula “Matrix Channel”[N][M] outputs elements from matrix in the position (M,N), where M and
N are indexes (integer positions in array).

'MatrixChannel' [N] [M]

Note that syntax is not using standard (X,Y) notationrhther (Y,X) in tis case. Reason is
that array math interprets data like this!

Formula setup

Output Formula

Name | Formula 1 |

| 'Constantmatrixchannel’

|_
we [ ] o[

Max value 10 -
| 'Constant matrix channel' [§&] [Cl]l
veloe ’ N -~ a
AD1
* S AO 1fAmpFFT
AQ 1fFFT block count
( )] o~ dv  mod Constant matrix channel
Formula 1
i o
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Formula “Matrix Channel”[N][M] outputs element from matrix in the position (M,N), where M and N
are in positions of axis units.

"MatrixChannel'{N} {M} |

Max value 10 -
| "Constant matrix chanmel'{7}{1}
volue = omcopersors |2 a
AD1
* * / AD 1/AmplFFT
AC 1/FFT block count
{ ) ~ div  mod Constant matrix channel
Formula 1
tinvalue o

Formula “Matrix Channel” [N:Y][M:X] outputs matrix in defined X and Y intervals.

'MatrixChannel' [N:Y] [M:X]

Formula setup

Dutput Formula

Name |Furmula1 |

B |
o ]
[[Preview | Valuss | Time mds | Xaxs | ¥ s |

Ak =
1G—I
1.000)
5
2000
@

1
5,000 6000 7.000

'Constantmatrixchannel’

| 'Constant matrix channel'[0:1]1[5:7]

- a
AQ1
" x|/ AO 1/AmpIFFT
AO 1/FFT block count
{ ) - div mod Constant matrix channel

Formula 1

]
E:

The result can be displayed on a 3D graph.

=
o
e
E

Axis 1 [-]

3.000 G§.000 7.000

Axis 0[]

www.dewesoft.com



Same syntax logic can be used to output just one line from matrix, for example:

'"MatrixChannel'[2] [0:1len-1]

Where len-1 is a special tag indicating the last element.

o - []

| "Constant matrix channel'[Z2] [0:1len-1]

Formula 1

0,000 1.000 2,000 3,000 41000 5.000 £.000 7.000 8000 2.000

One line of matrix is displayed on a 2D graph:

0.000 2000 3000 4000  5.000

The len-1 tag can be also omitted, so that the syntax looks like this:

§000  7.000 2000 9.000

'"MatrixChannel'[2][0:]

AD1
* i * / AO 1/AmpIFFT
AQ 1/FFT blodk count
( ) ~ div  mod Constant matrix channel

Ais O[]

| 'Constant matrix channel'[2] [0:]|

AD1
+ i * / AQ 1/AmplFFT
AO 1fFFT block count
( ) -~ div  mod Constant matrix channel
Formula 1
[

2000 1.000 2000 3.000 4.000 5000 £.000 7.000 /000 9000

The syntax will output all elements in third row (first row is zero) of our matrix.
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The same logic also applies to vectors. Let’s define a vector for this example.

Vector, matrix constant setup

™ T —
Name |Cnnstant wvector | Array ch. type e
| | Vector ~ Copy Paste
Ini or Values count  Name Unit Axis type Offset

[ Preview | values | X axis

Step
o e ][] omermw ]

-[]

’ Axis O[] Value
0 0
1 1
2 3
25
3 1
4 4
5 5
. ] 4
Q000 2000 4000 G0N0 BON {000 | 7 0
8 1
] 2
10 0

Vectors are displayed on the 2D graph:

Axis 0=1.000-; Value=1.0000
@

Constant vectar, []

s 0[]

2.000 3.000 4.000 5.000 6.000 7.000 8.000 5.000 10.000

The formula “Vector Channel” [N:M] outputs the vector with elements from N* to Mt
element.

'"VectorChannel' [N:M]

| 'Constant vector' [4:61]

Cosscoperstors | a

AO1
* x AO 1/AmpIFFT
AQ 1/FFT block count
{ ) ” div  mod Constant matrix channel

Formula 1

:
Formula 8
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Basically, all operations should work on arrays, but there are some limitations to it. We can for

example do the following formula, where all elements in the array will be subtracted.

'ATQ0/AmplFFT' -

'"AT1/AmplFET'

'AI 1/RmplFFT' - 'AI 2/AmplFFT’

mod

-10
000 00000 999023

ATl

Al 2

AD1

AT 1/AmplFFT

AT 1/FFT block count

AmplF
Al 2/FFT block count

It is important to know that the product of two vectors just multipeésments in the array! Same

rule appliesfo G NA OS&ayY 5929{ 27

application should be usédr that.

We can for example mix the vector and a scalar value:

YK R2Sa

'ATO/AmplFFT' + 2

y 2

Ol f Odz |

This formula will add a value of two to each array element and will output array with the same sizes

as the input:

AmplFFT + offset; []

AL 1PAMpIFFT; [W]

'AI 1/AmplFFI' + Z

ATl
/ AT 2
AOC 1
mod AmpIF|
AL 1/FFT block count
AT 2{AmplFFT
AL 2/FFT block count

——————————————————————————————————————————————————————————————————————————————————————

0.00 125.00 250.00 375.00 500.00

Important: arrays with different sizes cannot be combined into single formula!
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Math module in DEWESoft already visually presents outputs. Our matrix examples from previous

pages looks like this in the channel setup:

DEWESoft X - Setup: vector.dxs

(7T Y
Acquisition Analysis Setup files Ch. setup Measure
@ ix x| B -~ |22 W
Chl Ul Sl uwo
Store Save Save as Storing  Analogin  Func. gen. Math FFT analyser = AutoBcport Maore.. Remave
Basic Formula Filtering Statistics Edit
EoBa & 3 g 3
Add math Formula IIR filter Basic stat.
Used C Name Value

| I I Vector, matrix constant

Store

000 1000 200 3000 L1000 500 .00 700 2000 201
Wake Formula ‘Constant matrix channel' [0:2][5:9]

Matrix in selected area 1-3-.

A1 -
Constant matrix channel 1-3-.
3000)
Used 200
F

1000
l 200

T z

Used E
& 5
M
| I I Vector, matrix constant
Constant vector
Used E
&
0000 1.000 2000 3000 4,000 5000 6000 7.000 8000 2.000 10000
hat | Formula 'Constant vector'[4:8]
Vector 5 H
Used E
&
0
4,000 5000 5000
hat | Formula ‘AL 1/AmplFFT' - 'AI 2/AmplFFT'
FFT array difference
Used E
&
000 5000.00 00073
hatt | Formula
AmplFFT + offset
Used E
&

Setup

Setup

Setup

Setup

Setup

Setup

Setup
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In the Acquisition mode, while measuring, we chose Design mode and select visual controls that can
present our calculated math channels.

Our arrays can be presented on the 2D graph (vectors) and on the 3D graph (matrices). If we output
only one element in an array, the number can be displayed on a digital meter.

Array element ACT

Constant wectar; []

Axis 0[]
Ly
L3

0.000 2.000 .000 10.000

[}
—

6 GET

fodis 1 []

3333

0.000

Az 0 ] 9.004

XandY cut

There is also a useful shortcut in DEWESoft that enables the visualization of X and Y slice of matrix,
without the need of additional math channels:

1.) Present your matrix on the 3D graph and choose XY projection.

v,

Projection =

¥ i z Z
I I I - I x
X ¥ x ¥
Reverse [ |x [y |Default
[JKeep aspect ratio

10
3.000

% channel |
B BET
fodis 1 [-]

View type  Solid ~ =l g o
1 (=]
-
0.000 4.000 5.000
Single point cursor ~

0

[Jshow table [ ] Cursor values Huxis OH

8
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2.) In Design mode right click on the 3D graph and select Info channels.

[m] m} [m]

10

.
3.000

Bring to front
Send to back

Copy group to clipboard

2.000

6 BE7
fodis 1 [-]

Copy group image to clipboard

Unified properties
Transparency

Info channels

Constant i)( channel [-]

3.333

0.000

0.000 2.000 4.000 7.000 5.000

Axis 0[]

O O O

After that enable X and Y cut. This creates two additional channels “Channel Name/X cut” and
“Channel Name/Y cut”, that can be displayed on a 2D graph. Please note, that additional
mathematics is not possible on these two channels.

Info channels e
Enabled | Mame | Count | Description
| on BIMPUT %6/ cut 1 per input ¥out

on BIMPUT %6 cut 1 per input Y out

3.) With the click on specific points on 3D graph, presents the X and Y sections on 2D graph.

& As 0=3.000- Value=0,0000
o L 2 = N
l‘_ §
[
) = e EECCLECTEEEPECTPEEPEEEPREPPEEPREEE  EEEEEEEES
(=4
g
o
—_— =
= = \ S
EE 5
5| o & J E
= w
5 5
i )
= =
£, 3
el &
Bl 3
=) i [ =4
3 ] g
| 5
0.000 3.000 6.000 8.000 z
g
Aoxis 0 [ =
o
o 1@ .
5 0.000 1.000 2.000 3.000
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Array statistics

The array statistics can calculate the statistical
math functions.

value from the array. It can be found among other

Basic Formula Filtering Statistics Edit
= t =
Add math Formula TIR filter Basic stat. .
array statistics| ® | Addmath | Manage favorites
Array statistics
There are several options which can be chosen:
Array statistics setup
carch Q Minimum Maximum Average
g{ éﬁmg:ig Index of minimum Index of maximum sum
| Constant matrix channel Axis position of minimum Axis position of maximum Variance

Matrix in selected area
Constant vector

FFT array difference
AmpIFFT + offset
Formula 12

ml

<- nstant matrix channel/MinimumAxisVal - >

Mame |Co||sta||t matrix cllannel,lMiniml‘

E |
wis [ |
e vaves |

Max value

Colar

10 -

Value

Min value r
Min

+

Selected area (@) Full

() Custom

Auts 1

Minimum

If finds the minimum value from the array

Index of minimum

It finds which index of the array holds the
minimum value

Axis position of minimum

It finds which position in axis units holds
the minimum

Maximum

If finds the maximum value from the array

Index position of maximum

It finds which index of the array holds the
maximum value

Axis position of maximum

It finds which position in axis units holds
the maximum

Average Calculates average value of all elements
from the array
Sum Calculates sum of all elements from the
array
Variance Calculates the variance of all elements from
the array
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