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1. INTRODUCTION

2. METHODOLOGY: V-MODEL

Figure 1: Loudspeaker array and fuselage set up. Source: Acoustic Flight LAB, ZAL 
Research Infrastructure
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3. IMPLEMENTATION

The prototype was installed on the loudspeaker array and validated under real
operating conditions at Airbus. Sensor measurements were compared with
manual reference distances and showed good agreement. All four sensors reliably
detected the aircraft fuselage, confirming the functionality of the complete
contactless positioning system.

5. CONCLUSION

MECHANICAL 
DESIGN

• CAD-based 
sensor 
housing

• 3D-printed 
prototype

• Integration 
with 
loudspeaker 
array

SENSOR SYSTEM

• 4 × Maxbotix
MB 1623

(medium beam)

HARDWARE 

• ESP32-S3
microcontroller

SOFTWARE 

• Embedded C++ 
programming

• Sensor data 
processing

• Distance 
calculation

• Real-time 
display

ELECTRICAL CIRCUIT AND WIRING

Problem

• 2 moveable 
loudspeaker arrays 
(222 speakers each) 
reproduces acoustic 
loads for aircraft 
testing.

• Precise positioning 
to the fuselage is 
essential for reliable 
measurements.

Analysis

• Position is verified 
manually with a 
folding rule.

• Difficult and 
inaccurate, 
especially at 
elevated positions.

Goal

• Develop a 
contactless system 
measuring the 4 
fuselage–array 
distances.

• Displays them to the 
operator in real time.

EXPLODED VIEW OF PROTOTYPES: MICROCONTROLLER HOUSING (LEFT) & SENSOR 
HOUSING (RIGHT)

SENSOR CALIBRATION 

We Make It Fly

4. VERIFICATION & VALIDATION 
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SYSTEM VALIDATION AT AIRBUS 

• Tested on the loudspeaker array 
against the aircraft fuselage.

• Measurements matched manual 
reference distances, confirming 
reliable system operation.
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