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Automation with the
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Introduction

By using the Polytec Signal Processor (Sig-
Pro) measurements can be edited subse-
quently through the VibSoft or Scanning
Vibrometer Software. SigPro does not require
programming skill and is therefore easier to
handle than macros, for example.

Compared to the application of macros there
are fewer possibilities. For example, there are
no program loops. However, it is possible to
automate the signal processor so that the
commands do not have to be executed over
and over again.

This article uses a concrete example to de-
scribe such automation. In this example we
will integrate a velocity measurement in the
time domain over several measuring points
to illustrate the displacement over time. In
this case more than 256 points are possible.
If the measurement contains more than
these 256 points most of the steps have to
be repeated. The measurement should con-
tain measuring points with continuous num-
bers but the numbering of the indices does
not have to start with 1.
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The functions needed by SigPro are:
Integrate to integrate a time signal

Mean to calculate the average value of a
signal

Point to extract one or more measuring
points out of a data record

PointUnion to combine the measuring
points of different data records

Relative and absolute cell references can be
used.

In the first step the measurement data are
inserted into SigPro. In our example the file
zeit.SVD in the folder SigPro on drive D: is to
be used. First of all, display the channel Vib
and the signal Velocity in the domain Time. In
the processing window click on the measur-
ing object with the right mouse button and
chose “copy all points” in the context menu.
In SigPro click on cell A1 with the right
mouse button and chose “insert” in the
context menu. The measuring data is now
available in SigPro.
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Simple Method for Integra-
tion

Enter the command =Integrate(A1) into cell
A2. SigPro integrates the time signal of the
velocity for all points. Cell A2 now shows the
displacement. As an example the point with
the index 1 shows a linear slope over time
(Fig. 1). This drift is caused by an offset in
the velocity signal.

The function Mean allows the calculation of
the offset. When the offset is subtracted from
the velocity signal before integration (Fig. 2)
the slope disappears. However, the offset can
be different at each measuring point. Addi-
tionally the function Mean can only be used
for data records that contain just a single
measuring point. There is no way to repeat
the procedure for all measuring points.

A different approach that makes it possible
to shorten and simplify some steps is pre-
sented below.

“Semi-automation” with the
Signal Processor

In a new SigPro document the vibrometer
data record Time/Vib/Velocity is inserted into
cell A1. The measurement in this example
contains 209 points with continuous indices
from 1 to 209.

A value of T is entered into cell C1 and
=CT1+17 into cell C2. A value of 2 is displayed
as the result. Now copy cell C2, select col-
umn C (by clicking on the letter C), press the
control key and click on cell C1 (this cell
should now be deselected). After using the
right mouse button, chose “insert” in the
context menu. All cells of column C now
contain the formula =Ci + 7 with i being an
integral number (formula view) or a result
(formula view not selected) that is conti-
nuously numbered from 1 to 256. Column C
is now in accordance to the index numbers
of the measuring points.

In D1 enter =Point($a$1,c1). This means that
the point with the index equal to the value
of cell C1 is being extracted from the vibro-
meter data record.
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Fig. 1: Zoomed result for a measuring
point of the velocity integration without
subtraction of the offset.
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Fig. 2: Result for a measuring point of the
velocity integration without subtraction of
the offset.
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The dollar symbols assure an absolute refer-
ence to cell Al.

Copy cell D1, select column D and chose
“insert” after clicking on the right mouse
button. All cells Di now contain the formula
=Point($a$1,ci) and every cell now contains
the point with the index i from the vibrome-
ter data record.

In E1 enter =mean(d1). This calculates the
offset and accordingly the constant portion
of measuring point 1. Now copy the con-
tents of cell E1, select column E and chose
“insert” after clicking on the right mouse
button. The constant portion of every point
is now calculated in the entire column.

In F1 enter =integrate (D1-ET). This subtracts
the constant portion from the velocity signal
and integrates the result. Now we can see
the displacement without the drift. Copy the
contents of F1 into the entire column as
before. The displacement is now calculated
for every measuring point (Fig. 3).

It is possible to skip one or two of these steps
by using the formulas =integrate(D1-
mean(D1)) or =Integrate (Point($a$1,c1)-
mean(Point($a$1,c1))) to integrate cells D, E
and F.

Now we have to combine the points again
and insert the result into the SVD file.

In G1 enter =PointUnion(f1,2,13,f4,5,
f6,f7,f8,9,f10). Points 1 to 10 are now com-
bined in one data record in G1. The function
PointUnion only allows the combination of
10 points. If all 209 points are to be com-
bined, the procedure must be repeated.

Now copy cell G1 and insert it in G11. The
result is =PointUnion(F11,F12,F13,F14,
F15,F16,F17,F18,F19,F20). Repeat this step
(insert) for G21, G31, G41, G51, Gé61, G71,
G81, G91, G101, G111, G121, G131, G141,
G151, G161, G171, G181, G191 and G201.

The contents of cell G201 must be changed
slightly because the example measurement
only contains 209 points.

Advancing Measurements by Light

& Polytec

45 Pulytec Scanming Yibrometer - SigPra_sutomatisiert _zelt1 1. spi * - [SigPro_sutomatistert_zeit11.spd *| = |
B Ome fowboten fruete Grchien Moo feter Hie —ax
GEH S AmE D e :%HOm TN

- integrate|D1-C1]

1 e v desdvendciet
PR Ty re——

A EE 3] i

Fig. 3: Result of the velocity integration
with subtraction of the offset.

After insertion G201 contains
=PointUnion(F201,F202,F203,F204,F205,
F206,F207,F208,F209,F210). Delete F210 so
that the cell contains
=PointUnion(F201,F202,F203,
F204,F205,F206,F207,F208,F209). The mea-
suring points are now combined in different
cells and in decades.

In H1 enter =PointUnion(G11,G21,
G31,G41,G51,G61,G71,G1). Copy cell H1
and insert it into H101. The result is
=PointUnion (G111,G121,G131,G141,G151,
G161,G171,G181,G191,G101). Therefore
points 1 to 100 are combined in H1 and
points 101 to 200 in H101. In I1 enter
=PointUnion(G1, G101,G201) to combine
points 1 to 100, 101 to 200 and 201 to 209.
All measuring points are now combined in
one single data record.

Copy cell IT and insert the result into the
original SVD file. For all measuring points the
displacement that is integrated from the
velocity signal is inserted. Fig. 5 shows the
result (deflection shape) of a time measure-
ment in which the displacement is integrated
from the velocity signal. In comparison, Fig.
4 shows the deflection shape in the velocity
domain.
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Fig. 4: Wave propagation - velocity signal (measured with a PSV).
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Fig. 5: Wave propagation - displacement signal (integration of the velocity with SigPro).

More Info

You can find more information at www.polytec.com/applications, or let our product special-
ists advise you personally: info@polytec.com (North America); oms@polytec.de (all other

countries).
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Polytec GmbH (Germany)
Polytec-Platz 1-7

76337 Waldbronn

Tel. + 49 (0) 7243 604-0
Fax + 49 (0) 7243 69944
info@polytec.de

Polytec France S.A.S.
Batiment Orion — 17 étage
39, rue Louveau

92320 Chatillon

Tel. +33 (0) 1 49 65 69 00
Fax +33 (0) 1 57 21 40 68
info@polytec.fr

Polytec Ltd.

(Great Britain)

Lambda House, Batford Mill
Harpenden, Herts AL5 5BZ
Tel. + 44 (0)1582 711670
Fax + 44 (0)1582 712084
info@polytec-Itd.co.uk

Polytec Japan

Arena Tower, 13" floor,
3-1-9, Shinyokohama,
Kohoku-ku
Yokohama-shi, Kanagawa
222-0033

Tel. +81 (0) 45 478-6980
Fax +81 (0) 45 478-6981
info@polytec.co.jp

Polytec, Inc. (USA)

North American Headquarters
16400 Bake Parkway

Suite 150 & 200

Irvine, CA 92618

Tel. +1 949 769 2626

Fax +1 949 769 2622
info@polytec.com

Central Office

1046 Baker Road
Dexter, MI 48130
Tel. +1 734 253 9428
Fax +1 734 424 9304

East Coast Office

25 South Street, Suite A
Hopkinton, MA 01748
Tel. +1 508 544 1224
Fax +1 508 544 1225
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