
Window wiper Actuators Nois Assessment

 

Fast, Easy, Accurate 

complete, detailed sound field information

application Case
Charting sound fields

icroflown Technologies

measurement principle

1

scan & Paint 3D
3D Sound vectors on a 3d model

Scan & Paint 3D is a groundbreaking new solu�on for 
acous�c measurement. It is a unique tool for 
acous�c troubleshoo�ng and sound source 
localiza�on, allowing you to see what you could 
previously only hear, making complex problems 
simple and easy to understand. In a ma�er of 
minutes the complete sound field, in terms of 3D 
sound intensity or par�cle velocity, is displayed on a 
3D model over a broad frequency range with an 
unparalleled dynamic range.

The Scan & Paint 3D system (Figure.1) is compact 
and portable. The all-in-one box makes it easy and 
comfortable to perform measurements on-site.

Fig. 1: Measurement equipment: Standard Laptop, 4 Ch. Signal Condi�oner, 4 
Ch. DAQ, Stereo IR Camera, USP Probe, IR Reflector, Remote Control

The system comprises of a single USP Sound 
Intensity probe, signal condi�oner, DAQ, stereo 
IR camera, remote control and a standard laptop. 
The 3D sound intensity probe, included in the 
Scan & Paint 3D system, consists of three 
orthogonally placed Microflown par�cle velocity 
sensors and one sound pressure microphone, all 

3closely spaced within 5mm . 

Thanks to the unique proper�es of the USP 
Sound Intensity probe (Figure.2), sound pressure 
and tri-axial par�cle velocity can be measured 
directly as physical quan��es. 3D sound 
intensity vectors can be obtained without the 
frequency limita�ons of a distributed sensor.
                                  
                                                                     

                

 
 Fig.2: USP Sound Intensity Probe
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3d position tracking Aim of the measurement

Measurement resultsKey features

The sensor along with its orienta�on and posi�on 
are fully tracked across the 3D space. The probe is 
manually moved across a sound field whilst filming 
the event with an infrared stereo camera. A sphere 
with an asymmetric pa�ern of infrared reflectors is 
fixed to the probe so that the camera can register 
the posi�on and angle of the sensor in a three-
dimensional field. 

All results can be visualized on an interac�ve 3D 
model, created easily with the 3D Shape Editor 
so�ware (Figure.3). 3D models can also be imported 
from a variety of supported files formats: .obj, .3ds 
or .dae.

                               Fig. 3: Microflown Scan & Paint 3D So�ware

The applica�on concerns the inves�ga�on of two 
actuators for windscreen wipers used in the 
automo�ve industry. One actuator is working 
properly whereas the other actuator has an audible 
defect. The Scan & Paint 3D system is used to 
visualize par�cle velocity distribu�on and sound 
intensity vectors to detect and rank the noise source 
of the actuators and localize the defect.            

                                                   

 

Pic.1: CAD Model of Window Wiper Actuator

The main aims of the measurement are to:

Ÿ Detect and localize the source of the clicking 
noise

Ÿ Compare the obtained results with a fully 
func�onal windscreen wiper actuator

>     Broadband Solu�on | 20Hz - 10kHz
> Fast Method | short setup, measurement 

and processing �me
> 3D visualiza�on of:

· Sound intensity vectors
· Par�cle velocity vectors

> Applicable in (real) opera�ng 

environments
> Automa�c 3D tracking of the sensor 

posi�on
> 3D modeling tools embedded in the 

measuring system for fast 3D sound 

mapping
> 2D visualiza�on available for all angles of 

the 3D model
> Easy to operate
> Single sensor solu�on

Figure 4 shows the averaged sound intensity 
spectrum recorded over the func�onal actuator and 
defec�ve actuator. The spectrum shows that the 
noise radiated from the defec�ve actuator is higher 
than the noise radiated from the func�onal actuator 
at 330 Hz and above 660 Hz.

 f

Fig.4: Averaged Sound Intensity Spectrum, good (green) and defec�ve (red) 
actuator.
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In the low frequency range (<150 Hz) the 
distribu�on of noise from the opera�ng motor is 
clearly visible and almost equal on both actuators, 
as can be seen in Figure 5. The comparison of  the 
noise radia�on between the defec�ve and 
func�onal actuator are ini�ally displayed in a full 3D 
model (Figure. 6), followed by a series of 2D 
colormaps (Figure.7). The distribu�on of par�cle 
velocity is presented for three frequency ranges 
between 1960 Hz and 5000 Hz, where the clicking 
noise was most apparent.

Fig. 5: I DSound ntensity istribu�on along the Y-axis, 60 - 90 Hz, 37 - 52 dB, 
defec�ve (le�) and func�onal (right) actuator

Fig6: Par�cle Velocity Distribu�on: 4100 – 4600 Hz, 33 – 52 dB, defec�ve (le�) 
and func�onal actuator (right)

Fig.7: Par�cle Velocity Distribu�on along the Z-aix

The 2D color maps in  Figure 7 and Figure 8 indicate 
the par�cle velocity distribu�on along the Y- and Z-
axis of the defec�ve and func�onal actuator across 
the frequency ranges 1960 Hz – 2300 Hz, 4100 Hz – 
4600 Hz, 2000 Hz – 5000 Hz. 2D visualiza�on is 
available for all axes of the 3D model and both the 
thickness and the posi�on of the slice can be altered 
manually to view the desired measurement data. The 
color maps clearly iden�fy the dominant noise 
emission areas at the center of the defec�ve 
actuator. The dominant noise emission area is most 
apparent at the frequency range between 4100 Hz 
and 4600 Hz.

Fig.8: Par�cle Velocity Distribu�on along the Z-aix

Figure 9 shows the sound intensity distribu�on. The 
noise radia�on of the defec�ve and func�onal 
actuator are displayed in a 3D model for the 
frequency range 2000 Hz – 5000 Hz. 

Figure 9: Sound Intensity Distribu�on: 2000 – 5000 Hz, 41 – 57 dB, defec�ve (le�) 
and func�onal (right) actuator
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Contact us for more information

PO Box 2205 | 6802 CE | Arnhem | The Netherlands
Tivolilaan 205 | 6824 BV | Arnhem | The Netherlands
Telephone: +31 880 010 800 | Fax: +31 880 010 810
www.microflown.com | info@microflown.com 

The sound field produced by a complex structure has 

been inves�gated using a novel approach based on a 

3D scanning method measuring par�cle velocity and 

sound pressure. The areas with the highest noise 

emission are iden�fied in order to localize the clicking 

noise and the opera�ng noise of the motor. 

The images in Figure 7 show that the transmission of 
the gears is posi�oned at the right side of the 
actuator, where low par�cle velocity levels are 
measured. This indicates that the source of the 
clicking noise is not related to defec�ve gears. It is 
stated that the clicking noise is a defect in the brushes 
of the motor, emi�ed through the areas of the 
actuator with low mechanical impedance, such as 
the black plas�c a�achment arm in the lower le� 
corners as displayed in the images in Figure 7.

The results obtained demonstrate the Microflown 
sensor’s superiority over tradi�onal sound source 
localiza�on techniques. The par�cle velocity 
distribu�on in the volume around the actuators 
shows that Scan & Paint 3D can visualize sound fields, 
both in the low and high frequency ranges (20 Hz-10 
kHz), whilst maintaining high spa�al resolu�on and 
accuracy.
 
Sound intensity vectors can be measured directly 
with the Microflown USP probe, consis�ng of three 
orthogonally placed par�cle velocity sensors and one 
pressure microphone. 3D mapping of ac�ve and 
reac�ve intensity vectors is one of the op�ons of Scan 
& Paint 3D, and can be used to clearly visualize sound 
distribu�on.

Conclusion
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