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Abstract

This documentation describes the S3A multi-channel reproduction system
comparison dataset, which is available to download (free for non-commercial

research use) from http://cvssp.org/S3A.
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1 Introduction

A set of spatial audio programme material items in different formats was de-
veloped for the purpose of performing listening tests in spatial audio systems.
The stimulus set was designed to cover a wide range of potential aspects of
3D audio content, including: various genres and musical characteristics; dif-
ferent numbers of sources; different types of source (small, large, electric,
acoustic, etc.); different recording environments (studio, large hall, outside,
etc.); different source positions (in front, above, behind) and movement; and

various technical aspects (dynamic range, LFE content, etc.).

Some items in the stimulus set were captured in a specifically designed
recording session in which multiple techniques were used simultaneously
to capture various ensembles [I, 2]. The remaining items were created by

remixing pre-existing multitrack content [2].

Figure 1: Brass quintet recording session, University of Surrey Studio 1

The stimulus set is available to download free for non-commercial research
use from http://cvssp.org/S3A. If you use the stimuli in any work that

is published, please include a reference to the following paper:

Francombe, J., Brookes, T., Mason, R., Flindt, R., Coleman, P., Liu, Q. and
Jackson, P., 2015. ‘Production and reproduction of programme material
for a variety of spatial audio formats.” Audio Engineering Society 138th
Convention, Warsaw, Poland, 7-10 May 2015.
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2 The content

The programme material items described in the following sections are avail-
able in the stimulus set. Each excerpt is 20 seconds long and available for
the reproduction methods described in Section [3} The items were loudness

matched by a panel of listeners in a method-of-adjustment experiment.
Brass quintet

A brass quintet (two trumpets, horn, trombone, and tuba) playing Quin-
tet by Michael Kamen. Recorded by Jon Francombe in Studio 1 at the
University of Surrey.

Film

An excerpt of the soundtrack to Skyfall (2012) featuring music, speech, and
sound effects. The soundtrack was augmented with a B-format recording of
rain in order to add a height element to the surround sound format from
the DVD.

Pop track

Just Another Frame by Paul Hedges, Peter Walters, and Rupert Flindt.
Mixed for various formats by Rupert Flindt.

Experimental music

A first-order B-format rendering of Rotating psychoacoustic tuning curves

by Florian Hecker, decoded to different speaker layouts.
Jazz quintet

A jazz-rock quintet (two electric guitars, electric bass, piano, and drums)
playing Freddie Freeloader by Miles Davis. Recorded by Jon Francombe in
Studio 1 at the University of Surrey.

Big band

A live big band performance by the RAF Squadronaires playing Little Brown
Jug by Glen Miller, arr. Barrie Forgie. Recorded in the Royal Albert Hall
by Rupert Flindt.
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3 The reproduction methods

Each programme item is provided in seven formats:

® 1MONo;
e stereo;

e 5.1;

e 9.1;

o 22.2;

e ambisonic cuboid; and

e headphones.

Table [1] contains details of the loudspeaker positions according to ITU-R
BS.2051 [4], and also the channel order in the files. Table [2| contains more

detail on the production of each stimulus for each reproduction method.
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Chan. Mono Stereo 5.1 9.1 22.2 Cuboid HP

1 M+000 M-030 M-030 M-030 M-060 B-045 L
2 M+030 M+030 M+030 M+060 DB+045 R
3 M-+000 M+000 M+000 B+135

4 LFE1 LFE1 LFE1 B-135

5 M-110 M-110 M-135 U-045

6 M+110 M+110 M+135 U+045

7 U-030 M-030 U+135

8 U+030 M+030 U-135

9 U-110 M+180

10 U+110 LFE2

11 M-090
12 M+090
13 U—-045
14 U+045
15 U+000
16 T+000
17 U-135
18 U+135
19 U—-090
20 U+090
21 U+180
22 B+-000
23 B-045
24 B+-045

Table 1: Loudspeaker positions and file channels. The loudspeaker labels
are from ITU-R BS.2051 [4]. The first letter indicates the layer (M = 0
degrees elevation, U = 30 degrees elevation, B = —30 degrees elevation,
T = 90 degrees elevation; 0 degrees is at ear height and 90 degrees is
directly above the listener. This is followed by an angle in degrees, where
000 is directly in front of the listener and +090 is directly to the right of

the listener.
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4 The files

Each stimulus is a .wav file with one to twenty-four channels, as described
above. The sampling frequency is 48 kHz, with a resolution of 24 bits per

sample. The files are named as follows:

[ProgrammeName] _[ReproductionMethod] LoudnessMatchedMean.wav
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