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Acronyms and Terminology
Term

Definition

CNRS

Centre National de la Recherche Scientifique

CPP

Committee for Person Protection

dBX or XSEL

-Weighted Sound Exposure Level (X=A,B,C,D, E)

DLR

Deutsches Zentrum für Luft- und Raumfahrt

ISBAP

Indoor Sonic Boom Annoyance Predictor

NASA

National Aeronautics and Space Administration

NGI

Norwegian Geotechnical Institute

NI

National Instruments

PL

Perceived Level (Stevens Mark VII)

SU
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1. Executive Summary
The database includes a total of 400 measured sound and vibration files, all sampled at 51200 Hz,
measured in the ground floor apartment of a single habitation house of Sorbonne Université campus at St Cyr l’Ecole (France). The measurement campaign took place between September and
December 2020. The booms resulted from 5 different types of low boom waveforms. They were
reproduced by two high fidelity boom simulators installed on two windows of the apartment. Pressure booms were measured at 20 microphone positions in 5 different rooms. Various door positions
were considered. In one room, effect of a strongly rattling door could be switched on/off. Acceleration were measured at 8 positions of an accelerometer. The database is public and open source.

2. Description of database
2.1. Objective
The database collects a unique ensemble of indoor sonic booms measured inside a residential
building (Pavillon B at Saint Cyr campus from Sorbonne Université). The outdoor booms are simulated using the sonic boom simulator described in Rumble D3.4. The building where the measurements were performed is also described in Rumble D3.4. The simulator was designed, built and
validated by Sorbonne Université and 3rd party CNRS in Rumble project to evaluate sonic boom
human perception (WP3.4) and sonic boom impact on sleep (WP3.5, in collaboration with DLR).
WP3.5 study on sleep perception could not be performed because:
1) ethics approval of protocole, submitted by research promotor (CNRS) to Committee for Person
Protection (CPP) according to French applicable law was not obtained;
2) covid19 pandemia occuring worldwide since 1st trimester of year 2020 impeached to revise the
protocole according to the requirements of CPP, and anyway to effectively achieve within
Rumble duration the collect of polysomnography data of the number of participants necessary
to reach a statistically significant sample. Indeed target was 50 persons, each sleeping 3 consecutive nights, implying a total of 150 nights of measurement.
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As a counterpart, Sorbonne Université used the simulator to provide an extensive database of
measured indoor booms inside the ground floor of a residential building. This open access database
will allow in the future:
- to quantify indoor boom transmission between rooms, with various transmission paths
- to quantify boom induced indoor vibrations of light inner walls, windows and doors,
- to quantify boom indoor variability inside a single room and between different rooms,
- to validate numerical codes developed for predicting indoor boom sound level and induced vibrations, as for instance described by NGI in Rumble Deliverables D2.7 and D3.2
A preliminary analysis of boom and vibration levels and their variability will be presented in Rumble D3.6.
The measurement campaign took place between September and December 2020.

This document reflects only the authors’ view and the Commission
is not responsible for any use that may be made of the information it contains.
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2.2. Measurement set-up
- The measured building, described in Rumble Deliverable D3.4, is investigated only on its ground
floor. This apartment is made of one living room, three bedrooms, one kitchen and a bathroom
(this last one was not used for the present measures) (Figure 1). Room dimensions are recalled
in Tab.1.
- Pressure time waveforms of outdoor booms were produced by two identical simulators, described in in Rumble Deliverable D3.4 and located right on the outside frame of the windows of
two of the bedrooms (Figure 1). The simulators were designed, and the emitted signals were
optimised to reproduce the booms with the highest possible fidelity in terms of amplitude, duration, time waveform and frequency spectrum down to 1 Hz. High fidelity boom reproduction
was achieved assuming 1) bedroom windows are wide open (assumption of highest indoor boom
level) , 2) boom outdoor to indoor transmission occurs only through windows (house has thick,
40 cm, concrete walls), 3) exposed bedrooms have closed doors. See in Rumble Deliverable
D3.4 for more details.
- Five boom signals have been investigated, of similar peak amplitude (around 20 Pa) but of various time waveform and duration. They include a simulated low boom signal (boom #2 or boom
C) from C25D NASA configuration, an ideal N-wave (boom #5 or boom N) and a measured
boom of low amplitude produced by an F-18 through a dive manoeuvre (boom #3 or boom F).
For the two simulated booms, a numerically simulated example of waveform distortion produced
by atmospheric turbulence is also included (boom #1 for distorted boom #2, also labeled boom
M, and boom #4 for distorted boom #5, also labels boom P). Boom characteristics are summarised in Table A.1. Measured time waveforms and frequency spectrums, compared to target ones,
are presented in Figure A.1. Table A.1 and figure A.1 are reproduced from in Rumble Deliverable D3.4.
- Pressure sound signals were measured by a single Bruël & Kjaer microphone type 4964
(equipped with a low frequency pre-amplifier adapter type UC-0211) operating linearly from
0.02 Hz up to 20 kHz, a microphone conditioner Bruël & Kjaer NEXUS type 2690 and an acquisition card NI USB 4431 operating from DC up to 43.5 kHz on 24 bits. A floor support enables to adjust the microphone position, as exemplified by Figure 2.
- Vibrations were measured by a single accelerometer PCB Piezotronics model TLD333B40.
measuring linearly accelerations up to 98 m/s2 (peak) in the frequency range 0.5 to 3000 Hz.
Accelerometer was fixed by wax to the measured vibrating surface, and its cable was always
attached on another surface (Figure 2). It was connected directly to the same acquisition card NI
USB 4431 as microphones, which provides conditioning when used in mode IEPE.
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Figure 1 : Top view of the apartment, showing simulators positions (in green), microphone positions and names (in red), accelerometer positions and names (in blue), door
names ( in yellow) and room names ( in black)
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Figure 2: Left: photograph of the microphone installation (here at position S3 in front of door
D3). Right: photograph of the accelerometer installation (here on moving frame of door D5).

Room / Window / Door

Dimensions L x W x H (cm)

Bedroom 1

385 x 250 x 310

Bedroom 2

385 x 245 x 310

Bedroom 3

385 x 250 x 310

Living room

619 x 384 x 310

Kitchen

369 x 361 x 310

Window of bedroom 1

118 x 210

Window of bedroom 3

148 x 210

Window of living room

148 x 210

All doors

77 x 220

Table 1: Rooms, windows and doors dimensions. For rooms: Length times Width times Height.
For windows and doors Width times Height
This document reflects only the authors’ view and the Commission
is not responsible for any use that may be made of the information it contains.
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2.3. File formats
The present data base is a set of acoustic and vibration measurements. Each measurement is saved
as a .txt vector format with a code name described below.

Each sound signal .txt file is written as follows:
- first line: double character //
- second line: unit of the data (Pa in all cases) and sampling frequency (51200 Hz)
- third line: sound levels in dB with three digits, in the following metrics: Perceived Level (PL),
A-weighted Sound Exposure Level) (dBA), B-weighted Sound Exposure Level) (dBB), Cweighted Sound Exposure Level) (dBC), D-weighted Sound Exposure Level) (dBD), Eweighted Sound Exposure Level) (dBE), ISBAP. These metrics were computed using the software provide by Dassault-Aviation and validated by a cross-checking with similar software (see
RUMBLE Deliverable D3.1).
- fourth line: double character //
- following lines: measured pressures in Pa at increasing time
For each vibration signal .txt file, the measured vibrations in m/s2 at increasing time are reported
with a sampling frequency of 51200 Hz.

2.4. File names
The code name of each .txt file is the following one.
Character 1:
Indicates which signal is generated.
•
•
•
•
•

C: C25D (boom # 2)
F: F-18 (boom # 3)
N: N-wave (boom # 5)
M: C25D distorted by turbulence (boom # 4)
P: N-wave distorted by turbulence (boom # 4)

Character 2:
Indicates which simulator(s) is/are generating the signal.
This document reflects only the authors’ view and the Commission
is not responsible for any use that may be made of the information it contains.

©Copyright - RUMBLE Consortium

13

D3.5 - Database of measured indoor sonic booms
Version 3
•
•
•

0: both simulators
1: Simulator from bedroom 1 only
3: Simulator from bedroom 3 only

Characters 3, 4, 5:
Indicates if door D1 is either closed, slightly opened or fully opened. All other doors (entry, bathroom, bedroom 2) are always closed.
•
•
•
•

D1F: door D1 is closed
D1S: door D1 is slightly opened
D1O: door D1 is fully opened
D4O: doors D1, D3 and D4 are fully opened

Characters 6, 7, 8:
Indicates if door D3 is either closed, slightly opened or fully opened. All other doors (entry, bathroom, bedroom 2) are always closed.
•
•
•
•

D3F: door D3 is closed
D3S: door D3 is slightly opened
D3O: door D3 is fully opened
D4O: doors D1, D3 and D4 are fully opened. If not specified, door D4 is closed.

Characters 9, 10:
Indicates the measurement position of the microphone / accelerometer using two characters as
visualized on Figure 1 and described in Table 2.
Character 9 can only be
•
1: bedroom 1 (microphone)
•
2: bedroom 2 (microphone)
•
3: bedroom 3 (microphone)
•
S: living room (microphone)
•
K: kitchen (microphone)
•
V: only used for accelerometer (vibrations) whatever the room
Character 10 indicates the microphone position inside the room (4 positions in bedroom 1, 1 position in bedroom 2, 4 positions in bedroom 3, 7 positions in living room, 5 positions in kitchen, 8
positions for accelerometer)
This document reflects only the authors’ view and the Commission
is not responsible for any use that may be made of the information it contains.
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Positions V1 to V8 are used for accelerometers, other positions are for microphone.
Character 11 (optional):
Indicates if rattle noise is strongly sounding. Noted by the letter R. Strong rattle can be produced
only when door D4 between the living room and the kitchen is fully opened, and when the kitchen
door to the outside garden is set loose to vibrate. No or weak rattle otherwise : measurement inside
the bedrooms of the living room with door D4 closed, measurements inside the kitchen when the
kitchen door to the outside garden is tightly fixed.
Example:
F0D1OD3OS4 means "The F-18 signal is generated by both simulators, doors D1 and D3 are both
wide opened, the measurement is performed at position S4, no strong rattle is present."
The total number of pressure boom and acceleration files is 400, with 5 input booms, 8 accelerometer positions, 26 microphone positions (4 in bedroom 1, 1 in bedroom 2, 4 in bedroom 3, 7 in
living room, 5 in kitchen each with rattle of D5 switched on/off), several door positions and combinations of simulators on/off. Each file has a size of 2.7 MB.

Measurement position

Description

Measurement height (m)

11

Center of the window frame
(window removed)

1.70

12

Room geometric center

1.55

13

In front of door D1

1.0

14

Bedhead, corner

0.6

21

Room geometric center

1.55

31

Center of the window frame
(window removed)

1.70

32

Room geometric center

1.55

33

In front of door D3

1.0

This document reflects only the authors’ view and the Commission
is not responsible for any use that may be made of the information it contains.
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34

Bedhead, corner

0.5

S1

In front of door D1

1.0

S2

In front of door D2

1.0

S3

In front of door D3

1.0

S4

In front of door D4

1.0

S5

In front of window, center of
window

1.70

S6

Central position

1.10

S7

Central position

1.10

K1

Kitchen table / WP3.4
participant position

1.30

K2

Facing exit door D5 / WP3.4
participant position

1.10

K3

In front of window, center of
window

1.70

K4

In front of door D4

1.0

K5

In front of exit door D5

1.0

V1

In bedroom 3, on top right
corner of the inner wall with
bedroom 2

3.0

V2

In bedroom 3, middle of the
inner wall with bedroom 2

1.55

This document reflects only the authors’ view and the Commission
is not responsible for any use that may be made of the information it contains.
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V3

In bedroom 3, on inner wall with
living room, middle between
door D3 and inner wall with
bedroom 2

1.0

V4

In bedroom 3, middle of the
door D3

1.0

V5

Middle of the living room
window, on the wooden frame

1.70

V6

On living room window, middle
of a right glass pane

1.70

V7

On door D5, moving wooden
frame, just above locker (see
Fig.2)

1.0

V8

On door D5, middle of the left
glass pane

1.0

Table 2: Details about the position of microphones / accelerometers

2.5. Availability of the database
The database will be made public as soon as the reference article will be published. This article
will describe the house, the design and installation of the simulators, the signal optimisation and
some measured signals. This article corresponds to the first part of Rumble deliverable D3.4. Its
tentative title and list of authors are:
« Design of a low boom simulator in an existing house », by Léo Cretagne, Carlos Garcia Armijos, Frédéric Marmel, Roman Leconte, François Ollivier, Jacques Marchal, Claudia Fritz, François Coulouvrat (Sorbonne Université, CNRS, Institut Jean Le Rond d’Alembert, Saint Cyr
l’Ecole, France)

This document reflects only the authors’ view and the Commission
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and is planned to be submitted to the Journal of the Acoustical Society of America in June 2021.
The manuscript was submitted for clearance by Rumble consortium on 13th May 2021 (on 1st
June 2021, among 27 Rumble voters, 19 accepted the publication, 1 accepted with comments, 7
have not voted yet). Downloading the database will be free, but conditioned by the engagement
to properly refer to this article.
Any request regarding the date of public availability of and the access to the database must be
forwarded to
Dr. François Coulouvrat
Institut Jean Le Rond d’Alembert
Sorbonne Université
4 place Jussieu
75005 Paris
France
francois.coulouvrat@upmc.fr
or
francois.coulouvrat@sorbonne-universite.fr

The database can be forwarded at any time upon simple request by any member of the Rumble
consortium.

3. Conclusion
The database includes a total of 400 measured sound and vibration files, all sampled at 51200 Hz,
measured in the ground floor apartment of a single habitation house of Sorbonne Université campus at St Cyr l’Ecole (France). The booms resulted from 5 different types of low boom waveforms.
They were reproduced by two high fidelity boom simulators installed on two windows of the apartment. Pressure booms were measured at 20 microphone positions in 5 different rooms. Various
door positions were considered. In one room, effect of a strongly rattling door could be switched
on/off. Acceleration was measured at 8 positions of an accelerometer. The database is public and
open source. It can be used to quantify indoor boom transmission between rooms, indoor vibrations, indoor boom variability, or validate indoor boom prediction methods.
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Appendix A

Figure A.1: Comparison between target signals (in black) and measured ones in bedroom 3 at
microphone 31 (in red). Left: temporal waveforms. Right: frequency spectra (in blue: ambient
noise spectrum measured during 2 s). Signals are ordered from 1 (top) to 5 (bottom). See D3.4 for
more details.
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is not responsible for any use that may be made of the information it contains.
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Signal

Peak
overpr
essure
(Pa)

Freque ASEL
ncy
peak
(Hz)

BSEL

CSEL

DSEL

ESEL

PL

ISBAP

1

19.2

5.0

55.1

72.6

90.1

77.8

67.1

68.9

83.6

1 (M)

19.5

7.0

56.0

74.7

90.9

78.6

69.3

75.7

89.6

2

19.4

7.5

61.7

76.2

91.2

79.0

71.6

76.2

88.6

2 (M)

19.8

6.5

61.9

77.8

92.4

80.1

72.9

78.9

91.8

3

25.0

4.0

69.3

83.1

95.9

83.8

78.5

85.3

96.5

3 (M)

23.6

3.0

69.2

83.2

95.7

83.7

78.6

85.8

96.9

4

23.8

4.5

74.3

85.5

94.1

85.2

82.5

86.7

95.0

4 (M)

24.3

4.0

74.5

85.4

94.6

85.2

82.1

87.4

96.2

5

23.9

4.5

78.8

88.8

97.1

88.4

86.1

91.7

99.4

5 (M)

23.9

5.5

78.4

89.2

97.7

88.8

86.2

92.2

100.3

Table A.1 - Physical parameters and sound levels in various metrics of selected boom signals 1 to
5. For each signal, first line is for target signals, second line (M) for measured signals at microphone position 31 with door D3 closed.
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