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New solutions for Noise and Vibration Visualization

Introduction to gfai tech’s solution June 16t 2023
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Milestones of gfai tech

2001 The Acoustic Camera - the worldwide first commercial system
2006 gfai tech GmbH was founded

2014 Wavelmage - a complete solution for structural dynamic analysis
2015 The first gfai tech wind tunnel is installed at Porsche

2019 Mikado - the mobile all-in-one sound camera

2021  WaveHitM* - the first intelligent modal hammer for experimental modal
analysis

2022 WaveCam - software solution for video vibration analysis
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Y 813 = I Innovated Products for Noise & Vibration

SRR
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B2 Efr a4k Sound Localization and Visualization
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Acoustic Camera Pro Acoustic Camera Pro Acoustic Camera Pro

Microphone Arrays Software Noiselmage Datarecorder All-in-one Soundcam Mikado

PRENAI4S S8 S Vibrations and Structural Dynamics
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Structural Dynamic Vibration Analysis Mobile Data Recorder Impact Hammer
Software Wavelmage with WaveCam gt-432-Series WaveHitMAX
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BB AH fk — ELRR A4S Acoustic Camera — Basics




Bk —E LR 2K Motivation — Where is the sound coming from?
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Bk — B2 Z A2 Motivation — Where is the sound coming from?

—
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B — B Z IR AR Motivation — Where is the sound coming from?

kubota2-100prozent_Movie2D chl (Ring48_15208)
1020

1000 mPa/div ‘

‘ I | | 4 1y l’“., f
3 Hl\‘ e | R .va“ y 1( 1L i (7 e Y " Al '1, ! T“’" b | o, ‘lﬁ‘ Ui | " "u | m}\» ‘
: Bk v Bl Ll B & s

o

500 ms/div 7500

Press. dBA delia

80

Threshold
50.0

i _— . . : EEEEEERAR
gfg!_] Benjamin Vonrhein | Online Seminar 2023 soma G i



53[5 HI| Localization Principle

Source

Source
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W HRFZER 3D Beamforming 3D
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4B HIE R E Modular Measurement set-up

EFERARIED 3 (E4H A-4H R

The Acoustic Camera consists of 3 components
- ZZTEEEY]] Microphone Array

- B{IEAC $%1# Data Recorder

- HHE Software
i . : : : e ST R L e
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B S8R 1% at-43247%1] Data Recorder gt-432 series

RS LRURECER R gt-432 5]

The Modular Data Recorder gt-432 Series

- 72 112 {78 up to 112 channels SRR
i '@:rmrimrim

[
= N m— Y,

- PR 517 192 kHz sampling rate of up to 192 kHz

- fE4H B2 5T modular design
— — onimé’ I’
- 4E ST REUTS integrated display f

- {eF B EE S iF R 2S2E 5K Fully mobile with two Bosch
batteries

- 96 {[E 28 v JE( Bk, IEPE 78 96 microphone or IEPE channels
- 12 {[EE v A 12 digital inputs
- A{EEIT A A (ERRHLEEEE R ALE ) 4 isolated

analog inputs (voltage-supplied or current-supplied)
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BB 40 5% 4% Data Recorder

DR KV THRE BB EF &2 2% i Powerful and Multifunctional Devices for Data Acquisition

up to 112 per recorder 1000+ with synchronized recorder

up to 192 kHz

32 bit

1 Gbit Ethernet

analog, IEPE, digital, CAN Bus

100 to 240 V or Bosch batteries

4060 g /270 x 200 x 193 mm

mobile data recorder Integrated display-> autonomous operation
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R 2 v T FEE %1 Microphone Arrays of Acoustic Camera

Ring — for 2D Beamforming
= SRR =
For near field and far field measurements

« BT REYIRY RS bR A BURR

Most insensitive to focus variations of all arrays
= ENSNAIE

Indoor and outdoor measurements

Ring 32 Ring 48 Ring 72
32-35cm 48 — 75 cm 72-100cm

Recommended mapping frequency 354 Hz — 20 kHz (60 kHz) 164 Hz — 20 kHz (60 kHz) 105 Hz — 20 kHz (60 kHz)

Typ. measurement distance >0.3m >0.5m >0.5m

" S . . . SRR ER AR
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R R A M 2 v T fEE 51| Microphone Arrays of Acoustic Camera

Bkia-FH 3D JH& Sphere — for 3D Measurements

= ORR AP AS S B fREHY 3D BhEEEL 3D CAD fEAY |-

Beamforming results are mapped on scanned 3D point clouds or 3D CAD models
= BREHAELY

Carbon fibre mesh

= FHEANECHIEET TE(L

Optimized for interior measurements

= JI X

Sphere 32 Sphere 80/120
48 -35cm 120-60cm

LT TN e CO NG ET I AT DL {4 291 Hz — 20 kHz (60 kHz) 187 Hz — 20 kHz (60 kHz)

Typ. measurement distance >0.3m >0.5m
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B ER A 2 v TR FEE % 1| Microphone Arrays of Acoustic Camera

Star — for 2D Beamforming

i E Lgnlds]

Lightweight aluminium array

- JEEEEEIERIREE - CEEFSE
Perfect for long range environmental measurements,
especially outdoors

" {RSRRYERTE L

|deal for low frequencies

12 dB—130dB
66 Hz — 13 kHz

7 dB—9 dB, up to 50 dB with advanced algorithms

>4 m
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gfgl Benjamin Vonrhein | Online Seminar 2023 Soma el ban. ltd.



R R A M 2 v T fEE 51| Microphone Arrays of Acoustic Camera

Fibonacci —

- RS

Near Field, Far Field and Holography Measurements

SSITHY 30 Hz BRI RRECHI E Y 25 kHz HYFE & E

Appllcation area from 30 Hz for holography to 25 kHz for beamforming measurements

" SEdER

Aluminum structure
= Rl (HELS F1 SONAH ) KIERNIN e gy
Holography (HELS and SONAH) REO . Aa Y WS AL

gfai
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Vave A s |
Fibonacci Fibonacci Fibonacci
72 channels 96 channels 120 channels

Acoustic maps from 9dB—-130dB 8 dB—-130dB 7dB—-130dB
Recommended mabping frequenc Beamforming 285 Hz—-60kHz  Beamforming 245 Hz — 60 kHz Beamforming 262 Hz — 60 kHz
PPINg freq y Nearfield 30 Hz -2 kHz Nearfield 30 Hz — 2 kHz Nearfield 30 Hz -2 kHz

Dynamic range 14 dB—-20dB 15 dB — 22 dB 16 dB—25dB

(distance to source: 1 m, up to 50 dB with advanced U 16 50 dB with advanced aleorithms up to 50 dB with advanced

Calculation points: 90.000) algorithms P 8 algorithms

Typ. measurement distance SONAH: 10 — 20 cm, HELS: 0— 10 cm, BF: > 0.8 m
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YE | BB A f 25 v [ fEE 1| Customized Microphone Arrays of Acoustic Camera

Dome

= HNER 3D LK

3D-mapping from the outside

= EEEEE 1 35dB-130dB
Acoustic maps from: 35 dB -130 dB
= $&52 %] CAD 1A [

Projection onto CAD model

= HRZE 1mHYYIES

Objects with a diameterupto 1l m
= A[YEREEAE R ST

Scalable to different sizes

Your wishes
Ry Hy a2 M4 E G AR | for customized array development and production have no limits!

-
5] S T TAREN B LAGAK L & B PR 23 2807 - S W

The optimization of the array geometry is always oriented towards the respective applications.
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= 1% Mobile All-in-one Acoustic Camera

Mikado - for easy and fast troubleshooting of sound and vibration problems

= X&—iksTCompact all-in-one design

2 e B B B IR S 2 n] #E L 100 % autonomous through rechargeable Bosch battery
B MTH RS Noiselmage MobileSond analysis software Noiselmage Mobile

Microsoft Surface B[R IREEEZHT T TEC LA 4 HTMicrosoft Surface for fast and easy recordings and analysis
i “DynaBeam”gl% 3D fEAI3D-model creation with ,DynaBeam*

N l
9dB-120dB
Beamforming 514 Hz — 24 kHz
Nearfield 30 Hz -2 kHz

15 dB —27 dB, up to 50 dB with advanced algorithms

>0.3m

gfail
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BREhR, \ AR R %% Mobile All-in-one Acoustic Camera Octagon

Octagon — for easy and fast troubleshooting of sound and vibration problems

%E—24% 0 BFEEEECEESS All in one system including data recorder
A {[E R 4 [ 8 g A2/ 7 4 analog and 4 digital input channels
{&/\E{’j@ﬂ% M Excellent array characteristics

{5 “DynaBeam”£l|%E 3D &% 3D-model creation with ,,DynaBeam*
1921/ 28 v il 192 microphones

B.1% 80 JEH>f 80 cm diameter

9dB-120dB
Beamforming 170 Hz — 24 kHz
Nearfield 30 Hz -2 kHz

15 dB —27 dB, up to 50 dB with advanced algorithms

>05m
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S M e e NoiselmageAcoustic Camera Software Noiselmage

New features



New Software - DynaBeam

DynaBeam

- [EAEEARRA A 3D i

Generating a 3D Scan with the Acoustic

Camera
e fa |
Virtually increasing the channel count

t ec

- IR 3D
Beamforming 3D
- AU EREERAY T A4 ’

Showing the directivity of the loudest sound Dyna Beam
source

- EAFAVESEER S

Better sound source separation in low
frequencies

3D Scan and Sound Visualization
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New Software - DynaBeam

5|22 HE, Engine test bench with DynaBeam

B HEereIC A o0 zwa~OED |00 88edce o 2L\ —8f

Pruefstand_003_30. fake_Spectrum chl (Dome120_42055)
48 | 630Kz

o 400 600 800 1000 1200 1400 1600 2400 2600 2800 2000 3200 300 3600 3800 4000 200 4400 4800 4800 5000 5200 5400 5500 5800 6000 6200 6400 6500 6800 7000 7473

of"'Samolna rate: 192.0 k42 Tene doman (3.995 ms)
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£

B H% Acoustic Camera

Summary and measurement examples




FEFH Applications

Automotive Rail, Marine & Aviation

Environmental Noise &

.. Machinery & Plant Consumer Products Troubleshooting
Immission Control
I o : : : e SRR ERAR
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FEF-)S B Applications — Automotive

3D Analysis with DynaBeam

=2

Dyna Beam

3D Scan and Sound Visualization
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Automotive — Components:

FHHAELES for car windows,

© FfE2=(Es

5 Applications — Automotive

RN EEE 2 rotation angle used as a reference signal

gfal
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& FH- S EEApplications — Automotive

Engine test bench with Dome array

B EEereCc B o0z aOE® |00 §00ace o 2L\ —2f

Pruefstand_003_30. fake_Spectrum chl (Dome120_42055)
48 | 630Kz
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of"'Samolna rate: 192.0 k42 Tene doman (3.995 ms)
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FE - )5 EEApplications — Automotive

Automotive — Car Interior
BSR — Buzz, Squeak and Rattling

= Vehicle optimization and quality management for
a VW Tiguan

Sunroof crackling

Stick-Slip-Effect at surfaces

'Fal Benjamin Vonrhein | Online Seminar 2023 S a HHEEHRERAA
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FE - )5 EEApplications — Automotive

Automotive — Seat structures at Johnson Controls

Source: http://www.auto-medienportal.net/artikel/detail /18957
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5 H & Application Fan measurement

Without Rotational Beamforming With Rotational Beamforming With Rotational Beamforming,
orthogonal and functional BF
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FERIIR,

5 H & Application Fan measurement

111
y=)h

\
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FE R N EE 2% 5T Application Sound Design

B8\ Psychoacoustics
87 Parameters
= ZERE © ELHA DIN 45631/A1 FFT 2% Loudness: based on DIN 45631/A1 FFT-algorithm

= EWE © ZEJ Aures HY DIN 45692 » 3K H Bismarck Sharpness: based on DIN 45692 by Aures, from Bismarck
= FHEBERE . Sottek HYEESJEREY » fZHAE (70Hz) » R FHEEE (20Hz) » E8({L5&E (4Hz) Roughness: Hearing model by Sottek,

Standard (70Hz), R-roughness (20 Hz),
variation strength (4Hz)

* fhER © DIN 45681 - KiERIFN © EEGETE - R RHAEREE

Tonality: DIN 45681, Special case: no image calculation, no time-dependent calculation

The standard filters of psychoacoustlcs are extended to include psychoacoustlc images.

Sharpness (Cylinder Head) Tonality Loudness Roughness (EGR valve))
gfal Benjamin Vonrhein | Online Seminar 2023
tech
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FE FH 28 Application — Aviation
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e FH I 4ESE Applications — Maintenance
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"~ The Acoustic Camera as a tool for machinery maintenance, Inter.noise

9-12 August 2015, San Francisco.
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FE FH A BE R 4838k Applications — Energy Sector

2D Outdoor Measurements of a Wind Turbine
= with Acoustic Camera Star AC Pro

dow Record Help
L ] g’j_k’awféwr.;ﬁ;gah’ﬁ; D@ % Q]| @@“,CJQ‘:}‘ ) ""’?"u\_:.s‘
0_252%)

7 -115
;‘.?'K »

/&d -110
&
by

S £ a g 0 0 2
> o ampig ek 98 0 Wz 21610 1,438 Wiz Facus: 158,000 m [Aigorini ANS, CSW (0A) -> CLEAN-SC

Stuart Bradley, Michael Kerscher, Torben Mikkelsen:
Use of the Acoustic Camera to accurately localize wind turbine noise sources and determine their Doppler shift, WTN Conference Rotterdam 2017

L . . . MEEEFHTARAR
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FE FH IR S & 1] Applications — Environmental Measurement

Measurement of Strip Mining Excavator
Free field Measurement with Acoustic Camera Star AC Pro

" N . . : SRR ERAR
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FE FH IR IE H| & Applications — Environmental Measurement

Measurements of an Industrial Plant
with Acoustic Camera Star AC Pro for long distances
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FE FH N k2418 Applications — Building & Structure

Sound Imaging in Colosseum Rom
with Acoustic Camera Sphere AC Pro

gfai
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fE

I Kz 25 Applications — Machinery & Plant

4

Localize Sound Sources on a bridge
with Acoustic Camera Ring AC Pro results with analysis software Noiselmage

264 1358
om 1.348 to 1.360 s Eff= 111.026 mPa (74.9 ¢

gfa
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Washing machine with two different belts
The differences can easily be vizualised

g

fa

tec

I
h

5 i Applications — Consumer Products

»4 Washing_Machine Beltl.chl [ &= w4 WashingMachine_Belt2.chl
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P E RS i Applications — Consumer Products

4

> Wgacin B Dt S S
Washing machine with two different belts S
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FER NS B ESE Applications — Automotive

Automotive — Underbody

Underbody drive train test with 50x60cm 72 channel intensity array moving along the entire exhaust system.
Investigating various load conditions and its related relevant sound sources.

' \  Dback, right
<%

Fig. 8: Airborne noise emission of the cardan shaft detected with the Gfal intensity array

BeBeC 2014; Daimler Paper: Nau/ Moll >Extension of traditional measurement methods
in vehicle acoustics to the method of source localization in the vehicle interior, Page 9
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WaveCam: Can you imagine doing this...

Source: https://www.dlr.de/content/de/bilder/2018/2/500-sensoren-messen-die-schwingung-direkt-am-rotorblatt 30632.html

" N . . : SRR ERAR
gfg!_] Benjamin Vonrhein | Online Seminar 2023 som s i


https://www.dlr.de/content/de/bilder/2018/2/500-sensoren-messen-die-schwingung-direkt-am-rotorblatt_30632.html
https://www.dlr.de/content/de/bilder/2018/2/500-sensoren-messen-die-schwingung-direkt-am-rotorblatt_30632.html
https://www.dlr.de/content/de/bilder/2018/2/500-sensoren-messen-die-schwingung-direkt-am-rotorblatt_30632.html
https://www.dlr.de/content/de/bilder/2018/2/500-sensoren-messen-die-schwingung-direkt-am-rotorblatt_30632.html
https://www.dlr.de/content/de/bilder/2018/2/500-sensoren-messen-die-schwingung-direkt-am-rotorblatt_30632.html
https://www.dlr.de/content/de/bilder/2018/2/500-sensoren-messen-die-schwingung-direkt-am-rotorblatt_30632.html
https://www.dlr.de/content/de/bilder/2018/2/500-sensoren-messen-die-schwingung-direkt-am-rotorblatt_30632.html
https://www.dlr.de/content/de/bilder/2018/2/500-sensoren-messen-die-schwingung-direkt-am-rotorblatt_30632.html
https://www.dlr.de/content/de/bilder/2018/2/500-sensoren-messen-die-schwingung-direkt-am-rotorblatt_30632.html
https://www.dlr.de/content/de/bilder/2018/2/500-sensoren-messen-die-schwingung-direkt-am-rotorblatt_30632.html
https://www.dlr.de/content/de/bilder/2018/2/500-sensoren-messen-die-schwingung-direkt-am-rotorblatt_30632.html
https://www.dlr.de/content/de/bilder/2018/2/500-sensoren-messen-die-schwingung-direkt-am-rotorblatt_30632.html
https://www.dlr.de/content/de/bilder/2018/2/500-sensoren-messen-die-schwingung-direkt-am-rotorblatt_30632.html
https://www.dlr.de/content/de/bilder/2018/2/500-sensoren-messen-die-schwingung-direkt-am-rotorblatt_30632.html
https://www.dlr.de/content/de/bilder/2018/2/500-sensoren-messen-die-schwingung-direkt-am-rotorblatt_30632.html

WaveCam: ... only with a camera and Laptop
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WaveCam

— R an EAVIREDHIE T4
A revolutionary approach to measure vibration with a minimum of
- HEEE Hardware

- HBFREE] Time

- BESFANHIER Expert knowledge

gfai

Benjamin Vonrhein | Online Seminar 2023 som SRR R AR
tech

acoustic co., ltd.



A TAERBRIEESK Basic Workflow and Requirements Wi

WaveCam
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WaveCam: Optical Flow Tracking \"J}

WaveCam

T, bl
iB l\. )
B v

(x4 o, v b+ 1
L s e Image t T
{combined) software/math-behind-cptical-
fhow
hedasdiod sttt | [
1 | y
I 1
I 1
. snml 1
= | !
] 1
& | o [\
l ..... I
. N i i ) bl lﬂt F
| |
Image 1 | > Image N

Time waveforms are created for each pixel, improved optical flow and Al algorithms, automated processing
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WaveCam vs.f84: /572 WaveCam vs. Traditional approaches

Accelerometers Scanning Vibrometer  \WaveCam

Frequency range DC - 6 kHz DC - 25 MHz DC-..1
Operating distance 0 1-100m 1-..2
Additional weight 2 — 30 gram /sensor No No
Max measurable 490 — 980 m/s? 30 m/s 0.0005 pixel 3
displacement
Max number of 1 512 x 512 1280 x 10244
measuring points
Expert knowledge High High Low
Setup effort High Medium Low
Hardware costs Medium High Low

1 Depending on FPS of the camera

2 Depending on the focal length of the objective, test object length and the resolution of the camera

3 Depending on the texture of the test object

4

Depending on the resolution of the camera

. ) ) . A Al
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X X ESES —PRIE /$E3R Cross Validation — Amplitude / Frequency W

WaveCam

— VIx:S_WaveCam —— Vix: S_LDV Amp litude —E S—X‘g‘/’icam'b Frequency
Vix: S_Acc — VIX: F FRF: S_Accb content
2 WaveCam 30
c 24 |
E 0 - 18 —
2| 12-
2 . . 6|
1 LDV 1 x integration 0 J N A
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2 18
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£ | 6|
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H7
— Valid_400fps: S_WaveCam_ = Valid_400fps: S_LDV Valid_400fps: S_Acc
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O |
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All images are copyright of gfai tech GmbH s
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Cast down Vi

WaveCam

| Time Operational Deflection Shapes |

L
< @ > E @ g ® | Gray " o ﬂ Channels: ;ﬁme Response 15781 +X "[

Time = 0.650 s - Max. Value = 0.065 px

Spectrogram of Time Response 15781 +X
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Tire Testing W

WaveCam

ODS 8 . Frequency = 655779 HZ | VTlmeOperaﬁonal Deflection Shapes “

[ 1 T— .
i @ > B @« s ISR 1% ®  Gray 1 i E Channels: |Time Response 6678 +X | V}

Time = 0.002 s - Max. Value = 0.091 px

Spectrogram of Time Response 6678 +X
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Frequency ODS of a PCB board 293 Hz Wi

WaveCam
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Frequency ODS of a PCB board 358 Hz Wi

WaveCam
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Frequency ODS of a model plane incl. FEA results W

WaveCam

Mode 3 - FEA - Frequency = 68.191 Hz
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Frequency ODS of a model plane incl. FEA results W

WaveCam

Mode 4 - FEA - Frequency = 98.207 Hz
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Frequency ODS of the Tokyo Tower Vi

WaveCam

ODS 7 - Frequency = 6.078 Hz
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Time ODS of body vibration in an arm w

WaveCam

‘W WaveCam - Version: 23.1.6073

Organizer | Favorites | Settings | Time Operational Deflection Shapes

& } l" G\ o\ " '7 @ B XY /t. T @ bt @ E Channels: [Time Response 52553 +X ==

Qe Time = 11.460 s - Max. Value = 0.012 mm

k Spectrogram of Time Response 52553 +X

#1177 Geometry
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Impulse Hammer WaveHitVAX

First smart impulse hammer for fully automatic single impact excitation
= H[EEHEAYEE S BB
Reproducible, high precision single hit excitation

* HEZEEHERN B ERCEER

Automatic zero point search and automatic self calibration process

= FHEESE TN E B

Internal processing of the sensor signal

= [EHAVEENIKEEEHECE

Configuration of magnitude and pulse width using the

= REVEEH (EEMNET)

supplied accessories (weights and tips)

= EERES - ALMEVE R RUEIETT A
Start the hit series via trigger, IR remote control,
= TTUSHREEES

TTL signal or software

- REEET

Set impact forces

= HINEERSEH SD R

SD card for quality assurance

gfail
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First smart impulse hammer for fully automatic single impact excitation

Impulse Hammer WaveHitMAX

= JEF Application
FERERE /7T Experimental modal analysis
I HHIER Acoustic resonance testing

N

{EE2

REEEZH| Condition monitoring
REHIEL Material testing

SHEHIE, Impact hammer testing

FERAEETHREHIZ,, Frequency response function testing

gfal
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Impulse Hammer WaveHitVAX

Technical Details

_ ICP® force sensor —445 N ICP® force sensor — 2224 N

Sensitivity (BNC Output) 50 N/V 250 N/V

Impact pulse width >0.80 ms >0.80 ms

Kinetic energy 3-850mJ 3-850mJ
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Z B LfER 752 Customized solutions by gfai tech

Automotive wind tunnels



15+ Years of Wind Tunnel Experience

=  Aston Martin

= Audi

= BMW

= Chrysler

= CAERI

= CATARC 3ﬁ_ﬁ

= Daimler Iy

= Ford ,':‘:;

= Incas Romania | __ ;‘;é .=
m Ja guar Lan d Rover _ rs .com/internationallaboutporsche/christophorusmagazine»ja‘\';. |’; 84 P eW/a%JrEeog/
= Porsche 2016 and onwards

= Tongji University

=

| - : . . G sl
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Wind tunnel solutions

Highest Quality in Hardware

‘IAW"=W;¥#MW‘YJA.
, 7 "'ﬁ »“>«‘ \
o 7 '/%' g e

§?”

Microphone
array and
structure

Hardware set-up example
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3D Beamforming and auto-fitting

gfai tech supports real 3D Beamforming, based on the distance between each mesh
and each array. The data from all arrays will be combined and the highest precision can
be reached.

To achieve the highest accuracy in fitting it is based on 3D scanners in the system.

Overlay of
optical image
and fitted 3D
model —
accuracy within
mm-range

i . . . . Gz e R
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Results of 3D Beamforming in a wind tunnel

Panamera S - 3D Beamforming —
CleanSC - 2 kHz - 38 dB

v q§

The correct result of a measurement
from all three arrays combined with
one of the additional algorithms
(CleanSC) and the shear layer
correction.

Source: ,On 3D-Beamforming in the wind tunnel“ - BeBeC 2016, Dirk Ddbler, Dr. Christof Puhle,
GFal; Jorg Ocker, Porsche AG
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WaveCam Dynamic Vibration analysis

ODS 2 - Frequency = 28.061 Hz ODS 3 - Frequency = 45.918 Hz

. . . . . o R R At
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Contour Capture, FAM and Deformation
Analysis



FAM-System — 3D Solution (Results)

= Fully automatic system
= All scanners work automatically and the results will be
exported in a document
= Self-calibrating system for quality assurance

€ raM-Scan o X
File  Settings
S load |

Y Swe P B Measuement Dot |
© Ciose @ 20-Poimcloud
£ 30-Sudsce Model I
Scan Progress 0%
Loadng Data "%
Calc. Pontdoud 0%
Calc. 30-Surface Model 0%

Calc. FAM 0%

ScnFrogress
Loxd Progress
ScnFrogress
Load Progress
Scan Frogress.
Load Pragess

Scan Frogress

Loxd Progress
Scan Frogress
Load Frogress

Scan Frogress

= P -
Load Progreas

= w 14
Loac Progress

Loxd Fragress

Scan Progress

Load Frogress
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Measurement Report of the Frontal Area

EfEmFnEnE

Client &1 Number FF &
Vehicle Modal 5 Date BRI
Frontal Area IE 80 & 26185 m? Yaw Anghe (I & 0.3
Height 3 1660 mm Width % 2113 mm
Wheel Arch Height 5§ & LF XM i LREE mm
(mm) RF&W mm RR &5 mm

) LF ZM LRER
Loading St ¥ RFEM RRER
Loading (Option) B2 8 (L) kit

Trunk 75 Gas Tank 5 [
Tire Type feREH Tire Pressure §#1E I
Configuration B2
FA Contour IE i # i 4 HE
e

| sa
Lo
Lesw
L
o s Toos T Tes ™ = L o L
Maasurad by l Submitted by 183 A
gfai
cech
el SR SR e kR LS RRERES
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Contour capture

An automated solution to generate 3D models of any vehicle under
test. Based on 3 or more 3D scanners.
* Inside the wind tunnel or in a separate room

* Set-up in the wind tunnel allows auto fitting of the 3D model

* The software will automatically generate a 3D mesh of the vehicle
v No need for external 3D model
v Exact vehicle model will be generated

v Highest precision for further analysis

Source: Laser Geometry Detection in the Por th nel - mtyDt n the thT nel
Bas f3DB mfmg demt m asureme t Stttgrt Symp m2018JOk aul
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Static Deformation Analysis

Results can be vizualised in
different views:

01Modell.png 02_Messbereich.png

- Qverview
- Close-up
- Detail

Deformation.png Deformation2.png

GUI_ScreenShot.png
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Static Deformation Analysis

More precision can be obtained
by defining areas to be analyzed.
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Join the Acoustic Camera Team!

e Airbus e Ford e Renault

e Aston Martin e Hitachi e Rutherford Appleton
e Audi e Honda e Samsung

e BMW e Hyundai e Scania

e Bombardier e |veco e SEW Eurodrive

* Bosch e Jaguar Landrover * Sekiso

e CAERI e John Deere * Siemens

e Canon e MAN e Skoda

e CATARC e Mazda * Sony

* Chang'an e Mercedes-Benz * Suzuki

* DAF e Michigan University * Toyota

e Dassault e MIRA e Tongji University
* Delphi e Penn State University * Volkswagen

e Denso e Porsche e Volvo Engineering
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Thank you

Thank you for your attention.

Benjamin Vonrhein
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< gfai tech GmbH J +49 30/814563-752
VolmerstraRe 3 +49 30/814563-755
12489 Berlin @ vonrhein@gfaitech.de
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