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Scan & Paint 3D is a groundbreaking new solu�on for 
acous�c measurements. 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 across a broad frequency spectrum with 
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

This 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 
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closely 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 present in standard, sound 
pressure based 3D sound intensity probes.

Fig.2: USP Sound Intensity Probe

scan & Paint 3D
3D Sound vectors on a 3d model
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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, easily created 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

This par�cular applica�on inves�gates the sound 
field produced by a complex structure, a 3-way 
loudspeaker, measured in an office environment. 
The aims of the measurement are to:

Ÿ Inves�gate the radia�on pa�ern of various 
loudspeakers embedded within the sample 
studies

Ÿ Visualize the impact of the edges of the 
loudspeaker housing on the direc�on of 
sound propaga�on     

                                                   

 

              Pic.1: 3- way loudspeaker (le�) and the associated CAD model (right)

> 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

The high frequency tweeter situated at the top of the 
loudspeaker cabinet is found to be defec�ve and 
therefore not included in the measurement results 
or conclusions. 

Figure 4 shows the averaged sound intensity 

recorded over the whole surface of the loudspeaker 

and the volume around it. 

Figure 5 shows the scanning trace of the USP probe: 

the scanning traces provided form a record of 

discrete measurement points from which the 

average sound intensity spectrum is calculated.
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Fig.4: Averaged sound intensity spectrum (red)

Fig. 5: Scanning trace of the USP Sound Intensity probe. The different colors 
refer to different measurement sets, dimensions in meters

The following results are divided into three sec�ons 
based on the func�onal sound sources: bass port, 
woofer and mid-high driver. In order to clearly 
visualize sound distribu�on along the edges of the 
speaker cabinet, a sound field slice is created for 
each source respec�vely.

Fig.6: Sound intensity distribu�on from the bass port around the sides of the 
loudspeaker cabinet, 40-50 Hz (top) and 125-160 Hz (bo�om)

2D and 3D visualiza�on is available for all axes of the 
3D model and both the covered volume and the 
posi�on of the slice can be altered manually to view 
the desired measurement data. 

Figure 6 contains the sound intensity distribu�on 
recorded over the bass port. The images show the 
sound source distribu�on for the frequency ranges 
40-50 Hz and 125-160 Hz. Figure 7 shows the sound 
intensity distribu�on recorded over the woofer for 
the frequency ranges 180-240 Hz and 800-940 Hz. 
Thirdly, in Figure 8, the sound intensity distribu�on 
recorded over mid-high driver is shown for the 
frequency ranges 1.250-1.600 Hz and 7.000-8.000 Hz.

Fig.7: Sound intensity distribu�on from the woofer around the sides of the 
loudspeaker cabinet for 180-240 Hz (top) and 800-940 Hz (bo�om)

Fig.8: Sound intensity distribu�on from the tweeter around the sides of the 
loudspeaker cabinet for 1.250-1.600 Hz (top) and 7.000-8.000 Hz (bo�om)



4

application Case
Charting sound fields

icroflown Technologies

 

Next, a sound field along the Y-axis is visualized with 
the width being the distance from the center of the 
mid-high driver to the center of the bass port. In this 
way the results show sound intensity distribu�on of 
all three sources along the top edge of the speaker's 
cabinet only, excluding the sound intensity 
distribu�on around the sides of the cabinet.

Figure 9 reveals the sound intensity distribu�on for 
three different frequency ranges along the top edge 
of the speaker cabinet. The sound radia�on of the 
bass port, woofer and mid-high driver are displayed 
for the frequency ranges 40- 50 Hz, 180-240 Hz and 
7.000-8.000 Hz respec�vely. 

Fig.9: Sound intensity distribu�on around the top edge of the speaker cabinet 
for the frequency ranges 40-50 Hz (le�), 180-240 Hz (middle) and 7000-8000 Hz 

(right)

The 2D color maps in Figure 10 indicate the sound 
intensity distribu�on along the Y-axis of the 
loudspeaker for the frequency ranges 40-90 Hz, 180-
240 Hz, 7.000-8.000 Hz. The dominant noise 
emission areas are most apparent at the frequency 
range between 180 Hz and 240 Hz.

Fig. 10: Sound intensity distribu�on along the Y-axis, 40-90 Hz (le�), 180-240 Hz 
(middle), 7.000-8.000 (right)

The 2D color maps in Figure 11 indicate the par�cle 
velocity distribu�on along the Y-axis of the 
loudspeaker across the frequency ranges 40-90 Hz, 
180-240 Hz, and 7.000-8.000 Hz. The dominant noise 
emission areas are most apparent in the frequency 
range between 40 Hz and 90 Hz.

Fig. 11: Par�cle velocity distribu�on along the Y-axis, 40-90 Hz (le�), 180-240 Hz 
(middle), 7000-8000 (right)

In the final two results the edge effects are analyzed 

more thoroughly by studying the coherence between 

local sound intensity minimums and maximums and 

the chosen frequency range along with its associated 

wavelength. Figure 12 shows the sound intensity 

distribu�on along the edge of the cabinet in the 

frequency range between 1.780 Hz and 1.875 Hz. The 

woofer and the mid-high driver seem to form a beam 

with maximum sound intensity level in between 

them. The propaga�on of this beam around the edge 

of the cabinet is shown. The local minima and 

maxima along the edge of the cabinet appear to be 

caused by an interference pa�ern between the two 

speakers. Next to that a curling effect is visible above 

this noise beam. A detail of this phenomena is given 

in Figure 13.

Fig. 12: Sound intensity distribu�on along the edge of the cabinet
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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 

Fig. 13: Detail of curling effect above noise beam between mid-high driver and 
woofer, 1780-1875 Hz

Figure 14 shows the sound intensity distribu�on in 
rela�on to the distance between the mid-high driver 
and the woofer. The distance between the centers of 
the two speakers measures 16 cm. This corresponds 
to the wavelength of a 2.144 Hz wave at 20°C room 
temperature. The measurement reveals clear 
intensity minima and maxima for the frequency 
range of 4.312 Hz to 4.406 Hz. This frequency range is 
close to the double (4.288 Hz) of the 2.144 Hz 
wavelength calculated by the speaker distances. 

 

Fig. 14: Sound intensity distribu�on in rela�on to speaker distance

The sound field produced by a complex structure 
has been inves�gated using a novel approach 
based upon a 3D scanning method and measuring 
par�cle velocity and sound pressure.

The provided figures show the propaga�on of 
sound waves around the edge of the loudspeaker's 
cabinet. Addi�onally, interference pa�erns 
between the woofer and mid-high driver are 
visualized for relevant frequency ranges. A curling 
effect, caused by the interference of the 
distributed energy, is measured and visualized.

The results obtained demonstrate the Microflown 
sensors superiority over tradi�onal sound source 
localiza�on techniques. Provided par�cle velocity 
and sound intensity distribu�on in the volume 
around the speaker demonstrates that Scan & 
Paint 3D can visualize sound fields, both in the low 
and high frequency ranges (20 Hz-10 kHz), while 
maintaining high spa�al resolu�on and accuracy of 
the obtained results.

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 are two of the 
op�ons of Scan & Paint 3D, and can be used to 
clearly visualize sound distribu�on.

Conclusion
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