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Useful examples

1 Math
1.1 Functions
Info: Most of the functions below are described with discrete numbers. Instead of
discrete numbers also channels could be used. This was chosen to get a better and
easier understanding of the functions.
111 SQR -Square
Sqr: sqr(4)=16 The square of a number is the number multiplied with itself. No matter if the number is
pos. or neg. the result will be always positive.
Sar(-3)= 9.
1.1.2 SQRT - Square root
Sqrt: sqrt(16) =4 The square root of number B is the number A2 So it is the inverse function of SQR.
Sqrt(9)= 3.
Info: SQRT of a negative number sqrt(-9) will deliver always 0 instead of a complex number in DEWESoft.
1.1.3 ABS - Absolute value
ABS: ABS(45.34) =45.34 Calculates the absolute value of number or a channel.
ABS(-33.12)= 33.12
ABS(0) =0
1.1.4 SGN - Sign
Sgn: sgn(-8.124) = -1 Extracts the sign of a channel or a number.
sgn(19.345) = 1
sgn(0)=0 Sign function delivers 0 if input channel or number is 0.
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Useful examples

1.1.5 TRUNC - Truncate function

TRUNC: converts a number into integer,
Trunc(1452.457) = 1452
Trunc(-1452.457) = -1452

So every number or channel which is converted with the Trunc function will lose
the part after the comma. It will become an integer value.

It is not rounded up or down, so both:

Trunc(86.248) = 86 and also
Trunc(86.848) will give 86.

For an example please refer to points 2.2 in the examples section.

1.1.6 ROUND - Round function

Round: rounds a number or channel depending on the digits after the comma to an integer value.
3. XXX if xxx is bigger or equal 0.5 it will be rounded up to the next integer value.

round(14.43) = 14
round(14.501) = 15

round(-14.492) = -14
Round(-14.51) = -15

Hint: if you want to round 14.43 to 10, or 136.3724 to 140 simply divide the value or
channel by 10 round it and multiply the result by 10.

Round(13.63724)*10 = 140
If you want to round 136.3724 to 136.4, multiply the value or channel by 10, round it, then divide it by 10.

Round(1363.724)/10 = 136.4

1.1.7 RND - Random

RND: creates random numbers with the selected sampling rate between 0 and 1.
So if a sample rate of 1000Hz is selected, 1000 values per second are created.

1.1.8 LOG2 - Logarithm base 2
Log2: calculates the logarithm (base 2) of a number or an input channel.
Log2(8) =3

b
Log2(a)=b the logarithm extracts b from an equation 2 =d.
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Useful examples

1.1.9 LOG10 - Logarithm base 10

Log10: calculates the logarithm (base 10) of a number or an input channel.
Log10(100) = 2

b
Log2(a)=b the logarithm extracts b from an equation 10 =d.

1.1.10 LN - Natural logarithm base e

LN: calculates the natural logarithm (base €=2.71828...) of a number or an input channel.
LN(100) =2
b
LN(@)=b the logarithm extracts b from an equation 27 1 828 =da .

1.1.11 EXP - Expotential function of e

EXP: calculates the exponential function of e from a number or an input channel.
EXP(1)=2.71828...
b
EXP(b) = a the logarithm extracts b from an equation 27 1 828 . =a.
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Useful examples

1.1.12 IF / NAN - If, not a number function

IF(condition.result1.result2
Outputs either the result1 or result2 depending on condition.
Condition: Expects a true false input. Example: (Channel >=12)

So if channel or number is equal or greater than 12, the condition becomes true and result1 will
become true. Otherwise condition is false and result2 will become true.

Example: IF('ID’>=1,’velocity’,’displacement’ )

‘ID’, ‘velocity’, and ‘displacement’ are analog input channels.

If the ID channel is equal to or greater than 1, the statement is true and the velocity channel will be chosen
as output, otherwise displacement. So either velocity or displacement are used for

output depending on the condition, both at the same time are not possible.

NAN(not a number)

if'STWH_ANGLE'>=90,'velocity', NAN)

'STWH_ANGLE’
‘Velocity’

CAN Channel (asynchronous)

analog input channel (synchronous)

The channel will output NAN only if STWH_Angle is smaller than 90 deg.

And the timebase of the math channel will be forced to asynchronous output.

Otherwise because a synchronous channel is used in the formula (velocity) the formula will output a
synchronous channel and NAN will become zero.

ks - ol ___ if(STWH_ANGLE'> =90, 'velocity', NAN)
Tmebase Async bt

Channel | STWH_ANGLE v

Interp. Never e

Max value S-l

2 ('STUH_ANGLE' >=90. 'velocity ' NAN)

The picture above is showing the time base setting of the math channel.
The asynchronous channel has to be used in the formula otherwise it is not possible to
select it in the channel selector. The interpolation has to be set to never.
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Useful examples

1.1.13 MAX - Maximum function of more channels

MAX: MAX(Channel1,Channel2) checks both channels and outputs the maximum value of one of the
channels.

Example: max(‘pressure?’,’pressure2’) pressure1 and pressure2 are two analog input channels.
pressure1 3 4 6 8

pressure2 2 5 4 7

output 3 5 6 8

The higher value if both channels will be output.

INFO: Also multiple max could be used in one formula.

Max(max(‘pressure1’,’pressure2’),’pressure3’)

1.1.14 SCNT - Sample counter

SCNT: delivers the samples acquired from start of the measurement.
The counter will be reset at the start of storing.
: ! ? Gl " Eidamas Dok e e 1
................. S S . :
| - } : "
The left picture is showing the result, while at the right picture the reset after start storing could be seen.
For and example refer to point 2.1
1.1.15 MOD - Modulus function
MOD: delivers the remainder of a mathematical division operation
420 MOD 720 =420 420 could not be divided by 720, and we will get the
the remainder of the division which is 420.
740 MOD 720 =20 740 could be divided by 720 one time, with a remainder of 20.

For an example please refer to points 2.2 and 2.3 in the examples section.
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Useful examples

1.1.16 Time — Time function

TIME:

is providing the elapsed time of the measurement in seconds.
This is a function similar to SCNT. The only difference is, instead of samples
It outputs the time in seconds, regardless which sampling rate is used.

Note: the TIME function is reset at the start of storing.
The resolution is linked with the sampling rate.

The screen shot below shows the time function in a recorder,

We can see that the resolution is 0.01s and also dt=10ms which results in

a sampling rate of 100 Hz.

So the time will count up 0.01s after every sample @ sampling rate of 100 Hz or
0.001s @ sampling rate 1 kHz.

Cursor values
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| 1/ I
| A I
I o) I
I I I
D | b | I
Bl b I R RO
5= 1 % I I
- I . I I
| - | I
[ , [ [
I ( I [
) IA-’——-——% - —-—I—m———l
} i !
g | I
¥ gl I I
SO I I
o | | I
A L
3.000 3.050 3100 = Re=11ms fe942Hz

For an example please refer to points 2.3 in the examples section.
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Useful examples

1.1.17 Keypressed — Keypressed function

t= 26.410; Keypressed [1] = 0,0000

—— e —

I
I
I
I
|
RN RN R RITTonE] RIRRen Ty
+ ')

37920 ™

Almost any key can be used in the keypressed function.

The value in the brackets is reflecting the virtual key code in decimal.

Below you will find a list of the most popular keys. You have to convert them from
Hex to decimal. So [Key 1] 2 31hex = 49 dec. . The decimal value has to be entered
Into the keypressed function. keypressed(49).

For an example please refer to points 2.4 in the examples section.
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Useful examples

1.1.17.1 Major Key codes

0x41 (‘A" ® 0x60 Numpad 0
-~ 0x61 Numpad 1
0x42 ('B") B
L 0x62 Numpad 2
0x43 ('C") C
= 0x63 Numpad 3
0x44 ('D") D
0x45 ('E' E Ox64 Numpad 4
0x46 (‘F') £ 0x65 Numpad 5
0x47 ('G') G 0x66 Numpad 6
oxas ('H') H 0x67 Numpad 7
0i49 E‘I')) | 0x68 Numpad 8
0x4A ('J) J 0x69 Numpad 9
0x4B ('K") K
0x4C ('L") L 0x2E Delete
0x4D ('M") M 0x28 Arrow Down
Ox4E ('N') N 0x23 End
0x4F ('O") 0o 0x70 F1
0x30 ('P") P 0x79 F10
0x51 ('Q") Q Ox7A F11
0x52 ('R’) =
0x53 ('S") S 0x72 F3
0x54 ('T") T 0x73 Fd4
0x55 ('U") U 0x74 F5
0x56 ('V') Vv 0x75 F6
0x57 ("'W") W 0x76 F7
0x58 ('X') X ox77 F8
0x39 (Y") Y 0x78 FO
0x5A ('ZY) 7 4
INFO: Do not F2 ause it i as shortcut to enter Set

If you need any other key which is not present in the upper list,

search for “key codes” or “virtual key codes” in the internet.

Display screen selection

<F2> Switch to Setup screen

<F3> or <SHIFT> + <F1> Switch to Overview screen
<SHIFT> + <F2> Switch to Scope screen
<SHIFT> + <F3> Switch to Recorder screen
<SHIFT> + <F4> Switch to Vertical recorder screen
<SHIFT> + <F5> Switch to FFT screen
<SHIFT> + <F6> Switch to Power screen
<SHIFT> + <F10> Switch to Video screen
<SHIFT> + <F11> Switch to GPS screen
Version 1.1+ September 2010
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Useful examples

1.1.18 HOLD - Hold function

Hold(value.latchcondition.[rearmcondition])

The hold function is used to latch or hold a single value if a condition is met.
Example1: Hold(‘pressure’, “Temperature’> 30)

Hold(value, latchcondition)

In the example above the function will hold the actual pressure if the temperature is higher
or equal to 45 degrees.

- | S S BN T e P —— .
= ] )
[ I
| ) |
' ] |
! | 1
' ] |
| ] |
i ] |
) R T T TS MR TR T T T o e r - The
picture : H[:\ :
above is : ] : :
showing =« " - " the
function &% . : ya { ! : ina
recorder. £ 2 2 - Jﬂ - - All
the time Beasr~—""""""""""~ rocem i s v g s -
when 883 : // \Y : : the
=" /J.’ : -
/! : :
J ! ] 1
STTES, 1 R .4 . F S .
§ | | ) |
I | I R
) : T — :
' TN | s
-’ ] -
! | : =
coo 1 | | |
04 54 10.4 154 204/ =

temperature exceeds
30 deg (green arrows), the actual pressure channel is latched.
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Useful examples

Example2: Hold(‘pressure’, ‘Temperature’> 30, ‘Temperature’< 28)

Hold(value, latchcondition,[rearmcondition]) optional.

The function can be extended with a rearm condition. After a latch condition occurs,
the ream condition has to be met first before a new latch condition and therefore a new latch can
occur.

This is used to filer the latch condition a little bit. Imagine the latch condition channel has noise
on it , oris fluctuating around the level (30 deg +-0.2 deg) which would cause a unintentional LATCH.

Lf=:--
owwv ﬁl
|
I
|
|
|
|
|
1 —
|
|
|
|
= |
2T I
® 2[5 !
- 0 |
S P
=3 1 I
£ B |
T I
|
|
|
e e, o o e r:‘/"_:;‘,”‘{!
I |
b ]
,.-o-’/ﬁ |
| et
| 12
| | =
| | &
LS =~ I« l !
15.3 203 =

The picture above illustrates this function:

1.) Temperature rises above 30 deg - LATCH 1 green arrow

2.) Temperature goes below 30 deg and back above 30 deg = no LATCH because temperature did no go
under 28 deg therefore the LATCH did not occur. Red arrow.

3.) Temperature goes below 28 deg - rearm condition is complied

4.) Temperature exceeds again 30 deg - LATCH is performed again

For and example refer to point 2.5
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Useful examples

1.1.19 STOPWATCH - Stopwatch function

STOPWATCH: STOPWATCH(Condition1,Condition2) measures the time in [s] between condition1 and
condition2.
Condition is a logic value that jumps from 0 to 1 (edge sensitive)

Example: stopwatch('Start'>0.5,'Stop'>0.5) Start and Stop could be analog or digital signal.
The logic comparison >’ turns the condition into a logic value anyway.

measdff edge
eont nt
hold ]
o : " T
: ‘ time 0.778
\
| |
| |
| |
| |
|
w =} |
g.oF !
A ] |
L —
.......... STy (TR IS SR ST [
Y™ 4 v
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Useful examples

1.2 Statistic Functions

1.21 Latch — Latch Function

E Basic statistics
'E Array statistics
T, tchmatn

! u_ Classification

The latch function can hold a value if a trigger condition is met.
So if the criteria channel exceeds the set criteria limit the input channels will be latched.
Here the latch can be done in various modes.

Actual: If criteria is met the ACTUAL value at that time is taken.

Average: If criteria is met the AVERAGE value is taken. The calc. time can be set (Time Base) in sec.
RMS: If criteria is met the RMS value is taken. The calc time can be set (Time Base) in sec.

AC RMS: If criteria is met the AC-RMS value is taken. The calc. time can be set (Time Base) in sec.

AC-RMS will calculate the RMS only on the AC part of the signal. DC components are not
taken in account.

Maximum: If criteria is met the Maximum value is taken. The average time can be set (Time Base) in sec.
Minimum: If criteria is met the Minimum value is taken. The average time can be set (Time Base) in sec.
- v
0,8825
=
o
S°F"
R
¢
B o e NN - ey
o I L
1 ' I_
:average area ; -
! 1 ! 1 +
o o | | | 1
0.2 07 12 17 2210
Info: The average is

taken always the average time span before the event.
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Useful examples

1.2.2 Average — Running average

setup
Inpast Outpt chasnehs
T — :
Baskc ___RMS Crest factor |_lcov
[V Average Peak
% > % = | Quadratic RMS Peak-pesk
f — — Mrmum | Variance
Basic statistics Masormum || Standerd deviston
= o A e R
't o Caloationtype |
iE Array statistics —: Block size
| 5 Latch math : bed @ g“j“ J - S

[, Cossificotion | ——
; ) Name  Force/AVE
| F covmng %

The average function(s) is found in the Basic statistics function in the MATH section.

There are several modes how the average can be calculated. Here in this example the RUNNING mode over a block
size of 1s is chosen.

You can visualize the calculation like this:

A window with a length of 1s is moved over the channel to average. All the data in this window will be averaged

and a single average value will be the result (indicated by the red, blue, green, and gray boxes in the picture below).
After that, the window will be moved for one sample to the right and the average will be calculated again.

So the output will be a synchronous channel with the full sample rate.

The picture below will illustrate the function in more detail.

‘l- T578, pressure = 01975 -

e DL LD DL L Ll

?;é
& '
|
§ .
: | \
|
|
8 Ao emmmmmmmnne bemmmmmmeee .
: : : -
I | ' =)
! | ' =
| I ] .-
| | ' +
o old | | L
0009 1806 a2 S48 7584 =
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Useful examples

1.3  Filter Functions

1.3.1  Derivation and dY - derivation of a signal and dY

Derivation describes the maximum voltage change of an signal.

If we have a function:

s(t)= 3*t + 1 this function will create a signal shown in picture below.
‘L!- 1436 sigrasl = 5 308800 V

N 00t

L]
[
|
1
[
|
1
---J-----+-----L
1
1
1
1
1
1
e N\ o o o oo 0 e o o o
1
1
[
|
1
Eataete EEE LT T e
[
[
1
|
[
1
|

LR

|

!

I

- . |
27 04 38 100

So the signal will start @ 1 and will count up 3 units after 1 second.

o ]
L]

The derivation of this signal will be 3V/s .

t= 0.000; signal « 1000000 V
| Blteseuia, petidaosieci it
- % -":
. |}
o] ;
....... SR ERS T
]
|}
S |}
- R :
‘ﬂ 8-4 ------ -
k] > ] |
s g' ' |
] I
|} ] |
U | |
et --'---- -1 ------- r ------ —
! | | -
i i | :
I | | +
S { | |
27 04 36 68 100' =
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Useful examples

The next example shows the derivation of a sine signal.
A sine signal which is described as 5 * sine(10) will create a sine wave with 5 V amplitude and 10 Hz.
Derivation will yield: -5 * 2 * pi * 10 * cos(10) -- therefore a cosine with an amplitude of 314.15 V/s.

Fr—

5

157 0755 314151 ©
5

+M

u

sne 1()-(:Id%riv:¢o; - [\is]
sine 10Mz
0

157 0755
5

. + ; [ms] .

31415

P
o . ]
'

2000 -1600 -1200 -800 40,0 0.0 . ), ! 160,0 2000 ™

The filters can be also used to calculate the dY of a signal.

Example: a signal with voltage 3,5,7,8,12,15,.... will resultin (5-3)=2,(7-5)=2,(8-7)=1,4,3 dY......

For this we have to manually enter coefficients into a filter, like shown in the upper picture. In comparison to
Derivation here only dY is calculated where at derivation dY/dt is calculated. So in simply word, dY is divided with
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Useful examples

Dt = sample rate.

2 Examples

21 Function: SCNT Sample Counter - Example: Create Angle Signal

9
4

Functions Trigen Lege

W?v;‘ 7] Veasure Events

o) - e
sne Quye o
nose
SCNT: delivers the samples acquired from start of the measurement.

The counter will be reset at the start of storing.

MOD: delivers the remainder of a division
420 MOD 720 =420
740 MOD 720 =20

Example: If external clocking is used and the signal will be shown in an angle-based XY diagram, with the MOD
function we can create an angle signal.

Let's assume we are using an encoder with 720 pulses/rev.
MATH: SCNT MOD 720 will deliver a sawtooth which runs from 0 to 720.

To get the angle we have to multiply it by 0.5 deg, so at the end we get this formula:
SCNT MOD 720 *0.5 this channel can be used in a XY diagram to show the result angle based.

The only disadvantage will be, if we get wrong pulses from the encoder (i.e., noise or spikes), the angle signal will
shift.

If a TRG pulse is also available, CLK and TRG, this signals could be also routed to an Orion Counter, where this is
eliminated. Because the TRG PULSE will reset the counter every revolution. So a hardware counter on an ORION A/
D card will typically yield better results than software functions.
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2 el ] | Functons || Trgon || Logic |

Signes | measure || Evems |

| Functions | 1 Trigen 1 Lege I
[ Sgrais l Ueasure ‘l Events } tunc round md
o ] trre

sne Quye Fon

nose

TRUNC: converts a number into integer,
Trunc(1452.457) = 1452

Example: The VGPS Longitude and Latitude signals received over the CAN Bus
should be separated into DEG:MIN,xxx.
The CAN data is received in MIN like it is shown below. With math functions the regular
GPS display should be produced. Below the result is shown.

8° 300347 4I1°01IBY  GPS
9300342 | 282 L1638 |CAN

/5 47 Math Grad

LongMrute ACT Lainate N

300342 11638  Math Minitue

(5° 300342
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Useful examples

MATH: trunc('Latitude'/60) dividing by 60 will convert it from minutes to deg, where the trunc function
will eliminate the digits after the comma. - result [°]

((Latitude™100000) mod 6000000) / 100000 will provide the minutes and the remainder.

Because the MOD function only delivers the remainder as an integer, we have to multiply the latitude with 100000 and
use MOD with 60 *100 000 = 6000 000, then divide the result again with 100,000 to get the result.

2.3 Function: MOD / TIME — Example: Show actual value averaged every 10s in a list and
export it to Excel.

TIME: is providing the elapsed time of the measurement.
MATH: (Time MOD 60)

This will crate a saw tooth with a period time of 60s. Look to the picture below.

This is channel will be use as event channel in the LATCH math to average the actual channel and
show it in a list. The averaged values could be exported to Excel or TXT asynchronously.

To export it asynchronously @ Export only the asynchrony channels have to be selected.

{ _______ P o] Ree __ ____ Time
ol ' T —“ : } | sar
: X 3 : E = : - 4 0€.09.2010 18:00:22.537 0,5%37
: : : 0€.09.2010 18:00:12.537 0,59%97
! I ! i 0€.09.2020 218:00:02.5%7 0,9%%:8
., e o Ehtach b badasteed f o g ha! o e o x4 [ T -
3 | | o 0€.09.2020 17:589:52.83" 0,955%8
|
: | : 0€.09.2020 17:59:42.53%7 0,95%%8
T : : 06.09.2030 37:$9:32.%37 92,9998
; ;;;;;; ““T‘; ------- -."‘ —————— : ——————— — 06.09.3030 317:89:32.5)7 0.990
' | |
3 . |
r 1 r i ¥ ' r r
| | |
3 | g 3 ' J "
) | ]
_]f_.----,--E-_-_ﬂ ........ . N u
| BT S 0 3 J 1 J
1 [ o
| | =
. - 1 B | o ~ - -
\ 1 1 ' +
o 1 | | |
0.600 34,765 0109520 =
Exported .—JI Index l Type I Acq.rabe'.'ﬂl Dimension :JI Name
No |
No |y Math 0 (Formula) snge Scalar Frm0/Formua 0
W |2 Math 1 (Formula) 10000 Scalar Frm1/10s
e : Math2Qatchmath) 0,1 Scalr  LatchoAatch index
_ “ Math 2 (Latch math) 0,1 Scalar LatchO/pressrue Latch
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2.4 Function: KEYPRESSED / LATCH - Example: Latch Value into List

FA | POy

(Otber mathfonctions 8

| Functions || Trigon. || Logic |j Basic statistics

S ] _wesnure ][]
keypressed | 4‘

wa |~ | <] >

ofaafs 4 se[aals

Latch math setup
_l Criteria channe! Criteria it
Button1
|Buttont v oS
Output value Time base
|Average » 1 sec
MATH: keypressed(49) produces signal from 0 to 1 with a duration of 1 sample if [1] Button is pressed.
This could be used in the latch Math to latch the actual or average value of an other channel(s) in a
I list.
‘_ _______ B s 53 s Time pressrue/latch
A T A I T bar
1 I 1 | 1
1 I 1 K TP
| N /AN g it B LLRIL By 06.09.2010 18:42:44.999 0,9998
-~ - : 1 || 06.09.2010 10:42:43.234 0,9998
- 1 | 1 | ! . B
S LRSS et S ISR L R S 58 S, 06.09.2010 18:42:39.%04 0,9%98
a : | X || 0€.09.2010 18:42:38.040 0,9998
e = e e e o f ------- -‘I ------- -:------~°.-::."" 06.09.2010 18:42:35.642 0,3938
+
" 2L
230 130 30 69 168~
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2.5 Function: HOLD — Example: Remove offset from a Channel

HOLD: HOLD(channel, condition) Will latch the actual value of the channel if condition
become true.

MATH: 'pressure'’-hold('pressure’ keypressed(49)>0.5
The actual pressure channel is subtracted with the value latched in the hold function.
The hold function will latch the actual pressure if the second statement (keypressed(49)>0.5)
become true.

So even during the measurement a offset compensation could be done by pressing a specific key.
The picture below is showing an example. The keypressed(49) channel is indicating the pressed key
in an additional math channel to make it more abvious.

pressure; - [bar] ACT  Pressure_corr; - [bar] ACT

i }_ Rec
AR, e o o R e Eankr e ekt s e A o e et -/
Ec} | | I |
R /o s 2 e S 1 1 |
I ] I I
t I | | I
°, o= pe———————— fr———————— -t f
@ I i I I
{7 & S— LH—— SN SR—— -
gt
Lo

Gt D —— L— ————————— J —————————————————— -—-l
-E'__ = 0.000; keypresseq(49) Button 1 = 0,000Q - ) |
B o T e R e e R o e B e O BRNEN Lt PR L J—
I 5 | ' I [
e | 1 I |
& fprmm——————— P o fof o —

- I ! | ()

- I | SN | | -
i i 1 |

& +
Go [ | | |

2 34 09 ! 15 39 V)
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2.6 Function: Average — Example: Remove offset from channel POST Processing

_|RMS Crest factor

[\’w Average Peak

|| Quadratic RMS Peak-peak
Minkmum | variance
Maximum | Standard deviaton

_

| il
Lo pommeer 0,1 sec
Block based
.4-__‘4:"
Running.
Above, “running” is selected.
Average: Calculates the running average over a Block size of 0,1s.
Example: A analog channel with an offset should be recalculated in Math. The first 0,2 seconds of the signal

should be averaged and used for the offset correction.

Below the raw signal from the signal is shown.

‘ - .-‘.» A'.'.. 4 ) ».s(

o : : 2
' ]
] |
' !
' 1
' ]
' ]
' |
' ]
' |
--------------- ol —
' ]
' |
[ ]  t®
' ]
"
' !
] |
' ]
] #—- ]
]
J - \
' h
- ' |
' ]
] |
L} ]
' '
' |
' |
' |
' ]
] ]
............... B SRS SRR RSO S S SO S SyR KNS SRR
] ]
' ]
' ]
' '
] |
' ! =
' | s
' ' -
] | *
e | |
2 000 1912 020e 0.411 8) %48 =
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MATH: 'Force'-hold('Force/AVE',time>0.2)

Force/AVE is the running average calculated out of the statistics. This will be latched
if the time (reflecting the actual time in the dataset) is higher than 0.2 seconds, the hold function

will latch the average and subtract it from the force.

The result is shown in the picture below.

™

F orcesAVE [N)

0,000 3221 g 442
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2.7 Function: Create a reference curve, with restart possibility.

Example: The target is to create a free definable reference curve, with the possibility to restart.
Here the reference curve function with reference channel is used.
Below you will see a reference curve with is related to a second channel called x_base.
So if the x_base channel delivers 2 the output will be 2, if time delivers 6 the output will be 4, and so on...

(

Reference curve setup -~ \‘ -

Reference aurve type

sngle value based v
First reference channe Number of points
x_base - 0 =
Name Refernce curve

T coor [N

2 Ref, val l value I -

Teebase Aule oy a .
Max value 5- = -

3 3

4

€ 4
Max 0- g <
RMS 0- . >
Average o ——
Min 0- 3 7

800001 0

an ~ -
A {

No lets have a closer look to the x_base channel which is created in a math formula.

Formula: time+100-hold(time+100,keypressed(49))

One of the target was to start and restart the reference curve on an event... which can be a keyboard event
or any other event, like pressure < 12bar.

So let’s have a closer look to the reference curve, after 8s it will become 0.

So at the beginning the x_base channel should start with a value higher than 8, so that the output of the reference
curve is 0. That is solved by adding 100 to the time function of the formula (red part).

So at the beginning the formula will output 100 and count up ,... the reference curve will deliver 0.

The next thing would be to start the refence curve by an event. This is realized in the second part of the formula
(green). If an event, (key pressed) will occur, (time+100) will be subtracted from time+100.
So the x_base channel will start from 0 and the reference curve will be output.
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2.8 Function: Acceleration - velocity - displacement

Very often, acceleration must be converted to velocity or displacement. This is done with integration or double
integration. But to do it right, we need to start at the beginning: the scaling.

by twe pores ||ty \ecton 1.) So the scaling is done either in g or m/s? in the analog setup of DEWESoft,
where the measurement chain starts.

cQuan L
s
Cabbrate Callbrate
For average fom average
Velocity
2.) We have to apply the acceleration
channel to a single integration to get
e hibsliss &£ 2 B the velocity. This will be found in the IIR
z R S——"- filters MATH function.
v e 7 If an integration is done on low
e frequencies, or signals with a static
offset, this will produce incorrect
results. Therefore the integration
function has an the option to filter low
frequencies and zero out DC
e components (offsets). In this case, a 3
Hz Fourth order high pass filter is used
— which gives reliable results on most of
S e the applications.
sk oy The unit should be m/s, and because
#aa 1 mis the acceleration is scaled in g we have
Aarngs AN s e to add an additional scaling factor 9.81.
e rissms
If the acceleration would have been
o valve s —= scaled in m/s? in the analog setup the
Atomanc e mas scaling factor is not needed.
In case mm/s is needed, either 9810 or
1000 has to be entered as scaling
factor.
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Displacement

P ow Saguances wnd X

>

- Pew

e Confiomnds

e

Useful examples

' 3.) To get displacement we have to us the

double integration. Also there the high pass
filter will be needed, to avoid wrong results
caused on low frequencies and dc offset.

4Hz 4 Order will give reliable results on most
case. If not the filter has to be set higher
(5Hz).

Most of the time the displacement is needed
in um. So the scale factor has to be set
depending on the analog acceleration
scaling.

In this example the input was scaled in g,
take a look to the picture above, so to get

um we have to enter a scale value of
9810000 or 1000 000 if the input would
have scaling in m/s2.

Note: As described above we have to use a high-pass filter to avoid incorrect results.

Also be aware that below the high-pass filter frequency, the output will be attenuated by the filter.
So exact readings will be only available @ frequencies higher than the high-pass filter.

This is the case for both displacement and velocity.

If displacement is needed below this frequency, it is preferable to use a displacement sensor in

the first place and not use software functions.
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29 Function: STOPWATCH - Example: Velocity with two light barriers

STOPWATCH: STOPWATCH(Condition1,Condition2) measures the time in [s] between condition1 and
condition2. Condition is a logic value that jumps from 0 to 1 (edge sensitive)

Example: If the distance between the two light barriers is known as ‘Distance’ the averaged speed of an object
passing the light barriers could be calculated.

MATH: ‘Distance’/ stopwatch('Start>0.5,'Stop'>0.5)
Start and Stop could be analog or digital signal. The logic comparison >’ turns the condition into a logic
value anyway. Instead of 0.5 there could be used any logical triggerlevel. Also for digital signals the
comparison is recommended.

‘datance’
stopwatch{Ste > 0.5, "Swop > 0.3)

e rro—an —
v -
e
- .
esnom ‘-
— v o | |
} R |

e = e e e e G o e e g e o s s 2 e o e e et o gt o e s o e i G b e e -

) |
' ' | ]
- tUme - - ! , -

‘ ) ' | F—
' ' 1 -
' ' ' T
| | ' '
A [ '
' ' ' '
' | | |
P ' ' ' ]
) 1 [ T
' ' ' vy 1.
' ' ' [
! | |
L ! ! 1
' ' '
| ) ' '
) | 1
. [ | | |
- ' | | |
. ' | ]
By o P [ P —
§ ' ' 1 '
- ' ' ' '
| | ' '
| ) ) |
Y ) !
' ' ' |
) | ' '
| ' ' '
' ! | |
' ' ' '
) ) ' '
. ’ . «—
' ' 1 '
' ' 1 )
| ) |
' ' | L}
' ' ' '
' | '
! ) '
' [ '
' | |
) ' '
| | | |
5 4 e Wi o e e =
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210 Hint: How to add an average FFT to a datafile

If you did not add an average FFT during measurement, it is a little tricky to achieve this later (because you cannot
simply change the FFT instrument to Average afterwards).

But it can be done with MATH — in post-processing! DEWESOR -DataiesTestl B - B - To - Lo - R
\ Dt s Hies o000 .
Open the datafile (*.d7d) and add in the ofline matha | ™™ S = = borry
FFT function. This is listed under the 6th menu point. o pp X e [ WA FrT
& ix Mede Sownd o -f'—a!:.: . ot
rrese
7 T C—
= oraes” oty D tvage [E—— Choose the channel, set the average cycles and
ol eaped . the resolution (lines).
— We suggest a window overlap of 75%.
' Quit with OK and go back to ,Review* to the
S ———— - overview.
va T Now the label of the button “offline math” has
teerace | | dor , — changed to “recalculate”. Start the recalculation.
DEWESOft - Datatde: Test 1234 47d . .
AN \ - - Depending on the channel count, resolution and
] e data amount this can take a little while.
:,‘ i::;mj l:’ \-_1 ‘f\ 2 ;p».4'.-£.';-~g',- e
O For the calculation results
" é in a matrix, the instrument
B . to be used is the ,2D
- - .| graph".
’-

Hint when scrolling
through: in the overview-
instrument on top the
yellow T-bar shows the
FFT window-size.
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2.11 Hint: Non-linear scaling of sensors

A linear sensor scaling can easily be done in the channel setup. How about correcting non-linear sensors?

_ = w1 This can be done in the Sensor editor.

Q "0y Setings

Byomct

Sensors are aligned in groups (e.g. Acceleration, Voltage, Current...).

ol 2
EH ‘s 2 U QB o
e PRy Comse ada o~ . L) w
Tl S Seven
TR - oo
L oy ’ s |y Tl rd -y Nwel'e orw P dde
In the CE ASC 201 e 020 " column ,Recal. Date” you will
be - Eam ey : ‘ remembered for the annual
i P A 21 o paas " : calibration.
We Sy Attt ANCE20) - " suggest to store the sensors
with B eeedry e S the serial number for the
correct | s uu Vomvaii " identifying.

Change the scale type to Linear / Polynom / Table and enter your values below.
The sensor is then easily selected in the channel setup.

KT 100

H .l :_l l }. ~::'v L]

-
- Poeame ras
Vew poge Loy
- prg - R el
. e ’ e Trge B SO e e e aw o
- - -
- ~LC e e ress rew .
T x
b - 4 . "W, » " res ~
‘ A - L L we. » < = fl\, . ot » - e ——— .
< e b T
$ scees ASC G20) B S - - ) {
N e 455 11 roo \CT— ey — g ) *l
. . r -
’ ——— . . yoA ree . s . - = e )
' - . ~ . ree .~ - : ~ 'l [ - e -
’ - re B L all
4 . - e e iy
dax va X rew . o P 40004 -y x v
Co s I PONTSSI S )
P AL - -
e w0 Sl
IR -
v -
AMERAL  BOALND TR O s ——————
g L
Ve -y | 2 "
. |
> - bt o o hed v
—
—_— " = m e
3 [
—_—
.
| S |
: - WA -
—_— BO01T - -
QB0 e vt
I D0t ol e Stwnd 1 P v g 'y S i
i
e e
e AC e [
> Love
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2.12 Hint: Add notes during measurement

If you press the button ‘n’ during storing a green marker occurs.
At the same time the Event window opens and you can enter your note.

You don’t have to hurry because for the note the time you pressed the ‘n’ key is stored.

. n Db WAL ‘- counew -
> DUWRSAIL - Dutafbe: Tent g ] \t L )

e Aamecn  Andvee & e ~
2

) QOO m m m m ===
=

+ hj: =
T regwwe
v Urded o spaion

N g e an

& Bom erts
O [rom sarncie sores

& Bom cave

This is then saved to the datafile. Place the mouse pointer over the event and you see the note.

DUWRSIL - Dalafle Tentand -D N
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2.13 Hint: Downsize DEWESoft datafiles

DEWESoft export -> DEWESoft

To reduce the size of a stored DEWESoft datafile you can for example export only the interesting part to a new
DEWESoft datafile.

Therefore take a recorder instrument and select the area you want to export with the cursors. On the overview
instrument on top you see the selection in relation to the whole file.

DUWRSIL - Dalafle Tent LI M 400 -D X
DS \
Aymeon Aoty . ~ »
., » - 9. B B H - - = - _'I'Z:l"' ™
pu phe, qon! o Mode . fan . Sererde
o] - - |
e I —— _3———

' » o o
g e 00_ONP e erey
00 _ONT DS
W o st
D S gtapts
Pow e
Then go to Export and select the option DEWESoft.
All channels are exported.
4 DUEWR ST - Dalafle Tt L2 M 800 CRIOMOBAL -0 x
o \
Aymeon e o N
/ \ A
DEWESN
T -

The new file is much smaller and has all the data you are interested in.
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2.14 Hint: Porting DEWESoft6 setupfiles (*.dss) to DEWESoft7 (*.d7s)

One of the big advantages of DEWESoft7 is the open file structure. Let’s have a look at a practical example.

Open the old setup in DEWESoft 6.

= = = , - e Next save the setup as an XML file.

Close DEWESoft6 and open DEWESoft7.
Load the XML setup file in DEWESoft7, chose
XML as filetype.

o —————— S —— e M ol Hint:

I B @] oM -} " Qi wy MO You can also copy a whole screen of
1,1 3, : | instruments.
| Just right click on the background and
chose “Copy Screen to Clipboard”.

Now you can Paste all the instruments to
another Screen such as Recorder, Scope,
... feel free to make your own layout.
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