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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are members of

ISO or IEC participate in the development of International Standards through technical comm
established by the respective organization to deal with particular fields of technical activity. 1IS@\and
technical committees collaborate in fields of mutual interest. Other international organizations, governn
and non-governmental, in liaison with ISO and IEC, also take part in the work. In the field of inform
technology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

ittees

IEC
ental
ation

The main task of the joint technical committee is to prepare International Standards. Draft International

Standards adopted by the joint technical committee are circulated to national bediés for voting. Publicati
an International Standard requires approval by at least 75 % of the national bedies casting a vote.

Amendment 2 to ISO/IEC 15938-4:2002 was prepared by Joint K Technical Committee ISO/IEC J
Information technology, Subcommittee SC 29, Coding of audio, picture, multimedia and hyperr
information.

pn as

TC 1,
nedia
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Information technology — Multimedia content description
interface —

Part 4:
Audio

AMENDMENT 2: High-level descriptors

Remove subclauses 5.2.3. and add following subclauses:

5.2.3 SeriesOfScalarType

This descriptor represents a series of scalars, at full resolution er scaled. Use this type within desd
definitions to represent a series of feature values.

5.2.3.1 Syntax

riptor

NEEIE s ETi s EEE T EEETTEEEEEEE LR EEEEEEEEEEEEEEEEE RS b
<!-- Definition of SeriesOfScalar datatype -—>
S 0 2 A i i A e
<complexType name="SeriesOfScalaxType">
<complexContent>
<extension base="mpeg7:Sc@lableSeriesType">
<sequence>
<element name="Raw" type="mpeg7:floatVector" minOccurs="0"/>
<element name="M#n" type="mpeg7:floatVector" minOccurs="0"/>
<element name="Max" type="mpeg7:floatVector" minOccurs="0"/>
<element name="Mean" type="mpeg7:floatVector" minOccurs="0"/>
<element.mame="Random" type="mpeg7:floatVector" minOccurs="0"/>
<element Mame="First" type="mpeg7:floatVector" minOccurs="0"/>
<element name="Last" type="mpeg7:floatVector" minOccurs="0"/>
<elenent name="Variance" type="mpeg7:floatVector" minOccurs="0"/>
<élement name="Weight" type="mpeg7:floatVector" minOccurs="0"/>
<élement name="LogBase" type ="float" default="1.0" minOccurs="0" /
</sequence>
</extension>
</complexContent>
</complexType>
5.2.3.2 Semantics
Name Definition
SeriesOfScalarType A representation of a series of scalar values of a feature.
Raw Series of unscaled samples (full resolution). Use only if scaling is absent to
indicate the entire series.
© ISO/IEC 2006 — All rights reserved 1
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Min Series of minima of groups of samples. The value of numOfElements shall
equal the length of the vector. This element shall be absent or empty if the Raw
element is present.

Max Series of maxima of groups of samples. The value of numOfElements shall
equal the length of the vector. This element shall be absent or empty if the Raw
element is present.

Mean Series of means of groups of samples. The value of numOfElements shall equal
the length of the vector. This element shall be absent or empty if the Raw element
is present.

Ranglom Downsampled series (one sample selected at random from each_group of

samples). The value of numOfElements shall equal the length of ¢he vector.
This element shall be absent or empty if the Raw element is present:

Firgt Downsampled series (first sample selected from each groap-of samples). The
value of numOfElements shall equal the length of the vector. This element shall
be absent or empty if the Raw element is present.

Last Downsampled series (last sample selected from\each group of samples). The
value of numOfElements shall equal the length,of the vector. This element shall
be absent or empty if the Raw element is presént.

Varjance Series of variances of groups of sampfes. The value of numOfElements shall
equal the length of the vector. This‘element shall be absent or empty if the Raw
element is present. Mean must be present in order for Variance to be present.

Weight Optional series of weights. Contrary to other fields, these do not represent values
of the descriptor itself, but rather auxiliary weights to control scaling (see below).
The value of numOfE lements shall equal the length of the vector.

LogBase In the case, its_walue is different to the default value, a logarithm has to be
performed onZ the input data, before calculating any series (mean,
variance...).The value is the base of a logarithm that is performed on the input
data. Note'that the value of LogBase must be greater than 0.

Note] Data of a full resolution series (ratio = 1) are stored in the Raw field. Accompanying zero-sized fields
(such as Mean) indicate_how the series may be scaled, if the need for scaling arises. The data are then stored
in thg scaled field(s) and the Raw field disappears.

In the case, thatthe value of LogBase is different from its default value, a logarithm must be performed on any
input|data before series calculation. In case, it is equal to the default value, no logarithm must be performed
on the input*data. The following formula shows the rule for this calculation. Base contains the base of the
Iogarthm and is defined in LogBase In case the Iogarlthm|c calculatlon is invalid (for e.g. log 0) or the

24
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outputValue = log, . (inputValue)

Scalable Series allow data to be stored at reduced resolution, according to a number of possible scaling
operations. The allowable operations are those that are scalable in the following sense. Suppose the original
series is scaled by a scale ratio of P, and this scaled series is then rescaled by a factor of Q. The result is the
same as if the original series had been scaled by a scale ratio of N = PQ.

2 © ISO/IEC 2006 — All rights reserved
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Figure AMD2.1 illustrates the scalability property. This scaled series can be derived indifferently from the
original series by applying the scaling operation with the ratios shown, or from the scaled Series of Figure
AMD2.1 by applying the appropriate rescaling operation. The result is identical. Scaling operations are chosen
among those for which this property can be enforced.

origind series 00000 00000000000000000000000000

k (index) 1 2 3 4 5 6 7 8
ratio 6 2 4
numOfElements 3 3 2

totalNumOfSamples 31

Figure AMD2.1 — An illustration of the scalability property

If the scaling operations are used, they shall be computed as follows.

Name Definition Definition if Weight present

Min m, :min.kNH(k oy X Ignore samples with zero weight. If all have |zero
i= —] i . .
weight, set to zero by convention.

Max |\/|k=maxik§1+(k_l)in Ignore samples with zero weight. If all have |zero
weight, set to zero by convention.

Mean kN kN kN
X, =(1/N) le. X, = Zwl.xi Zwl.
i=l+(k-1)N. i=l+(k-1)N i=l+(k-1)N
If all samples have zero weight, set to zer¢ by
convention.

Random choose atrrandom among N samples Choose at random with probabilities proportional to
weights. If all samples have zero weight, set to zefo by
convention.

First choose the first of N samples Choose first non-zero-weight sample. If all sanjples
have zero weight, set to zero by convention.

Last choose the last of N samples Choose last non-zero-weight sample. If all sanmples
have zero weight, set to zero by convention.

Variance SN & ./ &

z, =(L7N) 2 (%, =x,) 2= LZWX=X]) 2w,
il (k=1)N i=1+(k-)N i=1+ (k- N
kN
=(1/N) Y x]-X; If all samples have zero weight, set to zero by
=D convention.
Weight

kN
W, =(1/N) Dw

i=l+(k-1) N

© ISO/IEC 2006 — All rights reserved 3
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In these formulae, & is an index in the scaled series, and i an index in the original series. N is the number of
samples summarized by each scaled sample. In case logBase is not equal to the default value, X is the
logarithm of the input data, otherwise the raw input data. The formula for Variance differs from the standard
formula for unbiased variance by the presence of N rather than N — 1. Unbiased variance is easy to derive

from

it. If the Wweight field is present, the terms of all sums are weighted.

Replace subclause 5.2.5 with the following:

5.2.5| SeriesOfVectorType

This descriptor represents a series of vectors.

5.2.5(1 Syntax

S b 0 i A
<![-- Definition of SeriesOfVector datatype ==>
<N=— HE#AHHHHHHFHHHEFAHFHHHEH AR HEH A FHH AR HHHH SRR ——>
<domplexType name="SeriesOfVectorType">
<complexContent>
<extension base="mpeg7:ScalableSeriesType">
<sequence>
<element name="Raw" type="mpeg7:FloatMatrixType" minOccurs="0"/>
<element name="Min" type="mpeg7:FloatMatrixType" minOccurs="0"/>
<element name="Max" type="mpeg7:FloatMatrixType" minOccurs="0"/>
<element name="Mean" type="mpeg7:FloatMateixType" minOccurs="0"/>
<element name="Random" type="mpeg7:FloatMatrixType" minOccurs="0"/>
<element name="First" type="mpeg7:FleatMatrixType" minOccurs="0"/>
<element name="Last" type="mpeg7:FloatMatrixType" minOccurs="0"/>
<element name="Variance" type="mpeg7/:FloatMatrixType" minOccurs="0"/>
<element name="LogBase" type =Y"float" default="1.0" minOccurs="0" />
<element name="Covariance" type="mpeg7:FloatMatrixType"
minOccurs="0"/>
<element name="VarianceSummed" type="mpeg7:floatVector"
minOccurs="0"/>
<element name="MaxSqgDRiEt" type="mpeg7:floatVector" minOccurs="0"/>
<element name="Weight!" type="mpeg7:floatVector" minOccurs="0"/>
</sequence>
<attribute name="wéctorSize" type="positivelnteger" default="1"/>
</extension>
</complexContent>
</lcomplexType>

5.2.5(2 Semantics

Name Definition

SerjesQ@fVectorType A type for scaled series of vectors.

Raw Series of unscaled enmplne (full rncnlnfinn) lse nnly if ratioc=1 for the entire
series.

Min Series of minima of groups of samples. Number of rows must equal
numOfElements, number of columns must equal vectorSize. This element
must be absent or empty if the element Raw is present.

Max Series of maxima of groups of samples. Number of rows must equal
numOfElements, number of columns must equal vectorSize. This element
must be absent or empty if the element Raw is present.

4 © ISO/IEC 2006 — All rights reserved
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Name

Definition

Mean

Series of means of groups of samples. Number of rows must equal
numOfElements, number of columns must equal vectorSize. This element
must be absent or empty if the element Raw is present.

Random

Downsampled series (one sample selected at random from each group of
samples). Number of rows must equal numOfElements, number of columns must

equal vectorsize. This element must be absent or empty It the element Raw IS
present.

First

Downsampled series (first sample selected from each group of samples). Number
of rows must equal numOfElements, number of columpns “must egqual
vectorSize. This element must be absent or empty if the.'element R4w is
present.

Last

Downsampled series (last sample selected from each-group of samples). Number
of rows must equal numOfElements, number .'0f columns must equal
vectorSize. This element must be absent or/empty if the element R4w is
present.

Variance

Series of variance vectors of groups of vector samples. Number of rows must
equal numOfElements, number of/columns must equal vectorSize. [This
element must be absent or empty.if the element Raw is present. Mean must be
present in order for Vvariance to:be’present.

LogBase

Base of a logarithm that is performed on the input data. If the value is equdl the
default value, no logarithm. is performed. Note that the value of LogBase musgt be
greater than 0.

Covariance

Series of covariance matrices of groups of vector samples. This is a three-
dimensional matrix. Number of rows must equal numOfElements, number of
columns and-number of pages must both equal vectorsSize. This element must
be absent-or empty if the element Raw is present. Mean must be present in ¢rder
for Covaariance to be present.

VarianceSummed

Series of summed variance coefficients of groups of samples. Size of the vector
must equal numOfElements. This element must be absent or empty if the
element Raw is present. Mean must be present in order for VarianceSumm¢d to
be present.

MaxSgDist

Maximum Squared Distance (MSD). Series of coefficients representing an Upper
bound of the distance between groups of samples and their mean. Size of array
must equal numOfElements. This element must be absent or empty if the
element Raw is present. If MaxSqgDist is present, Mean must also be present,

Weight

Optional series of weights. Weights control downsampling of other fields |(see

1 'H £ o . —c a1 AN aH £ 4 ] Et]
CAPAIIAluITivr oL 1ToULoUCAdLladl o). I Ul daifdy Tihuot Tyuar I1uUlllfU L L LTITIT S.

vectorSize

The number of elements of each vector within the series.

© ISO/IEC 2006 — All rights reserved
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Most

of the above operations are straightforward extensions of operations previously defined in section

5.2.3.2 for series of scalars, applied uniformly to each dimension of the vectors. Operations that are specific to
vectors are defined here:

Name Definition Definition if Weight present
Covariance R T A o . ) KN il
o J _ ¥/ J ¥/ ' _ i =J i =)
of = 20/ - =¥ ol = w3 -3/ dw
=TT A= 1T =+ DN 7 = (-DN
VarjanceSummed D kN D kN ] ] N
i =J\2 = I _%)?
=N S —x) m=X wal=w) [ Y
J=li=l+(k-1)N i=l+(k-1)N
Jj=1 i=l+(k-1)N

If all samples have zero weight, sett0 zero by
convention.

Max$qgDist kN — 2
B MSD, = maXz’:H(k—l)N”xi - xk”

Ignore samples with zero weight. If all samples
have zero weight, set to zeroby convention

In these formulae, £ is an index in the scaled series and i an index in the-original series. N is the number of

vectd

rs summarized by each scaled vector. D is the size of each vector @nd7 is an index into each vector.

In the case, that the value of LogBase is different from the defaultvalue, a logarithm must be performed on

any

nput data before series calculation. In case, it is equal¢tovthe default value, no logarithm must be

performed on the input data. The following formula shows the rule for this calculation. Base contains the base
of the logarithm and is defined in LogBase. In case the logarithmic calculation is invalid (for e.g. log 0) or the

calcu

In ca

The
repre

Add ;

6.9 R

6.9.1

This
that {
decrs

lated output is smaller than -1 .0e? the output value is fixed to -1 .0e?.

outputValue =leg, (inputValue)

e logBase is equal to the default value, )_cij is the mean of N samples and X are the raw input data.

various variance/covariance options offer a choice of several cost/performance tradeoffs for the

sentation of variability.

bt the end of subclause 6.8.3.3.3:

Xhythmic Pattern

RhythmicBaseType

base descriptor contains a description of one single rhythmic pattern. The pattern is represented in a way
he parts of the bar are sorted in order of their importance. This is based on the fact, that the importance
ases with the order of the prime index. Regarding any further classification or matching of rhythmic

patte

'S, this representation allows a setting of several grades In the resolution. lheretore 10r every pattern

the most compact representation can be provided, resulting in an efficient comparison of the patterns and
minimal memory needed for the storage.

© ISO/IEC 2006 — All rights reserved
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6.9.1.1 Syntax

et ss i s LI TEETETEEEEEEEEEEEEEEEEEEEEEEE S b
<!-- Definition of RhythmicBaseD -->
Vo= #4444 HHHHHHHHEH AR HEHHAHHHH A A H AR ——>
<complexType name="RhythmicBaseType">
<complexContent>
<extension base="mpeg7:AudioDType">

ecllanca
e

<element name="PrimelIndex" type="mpeg7:integerVector" minOccurs="1"
maxOccurs="1"/>
<element name="Velocity" type="mpeg7:integerVector" minOccurs="1"
maxOccurs="1"/>
</sequence>
</extension>
</complexContent>
</complexType>

6.9.1.2 Semantics

Name Definition

RhythmicBaseType The RhythmicBaseType.contains elements of a single rhythmic

pattern with different degrees of resolution.

PrimeIndex The Integer vector indicating the initial index of the rhythmic pattgrn.

Velocity The Integerwector indicating the velocity of the elements.

6.9.1.3 Usage

The RhythmicBaseType contains-elements of a single rhythmic pattern with different degrees of resolutidn (i.e.

on any different hierarchic levels). A representation of a rhythmic pattern requires indexing of the rhythmi
with respect to the rhythmi¢.significance of the grid position.

The calculation of each-Primelndex of the example pattern may be done in the following manner:

1. Vector of prime,factorization of the top part of the meter:
nomVed 5 { nom;.. nom,} sorted by size with the largest value first

2. Vector/of prime factorization of the number of divisions per beat (tick):
mntVec = { mti,.. mty}

3.‘ealculation of the prime indices from the grid positions:

C grid

patternlength = product (nomVec) * product (mtVec)

( product: multiply each value within the vector)
vector primeVec () ( initialized with the size of patternLength )
primeVec ()= 0 ( set all Elements of the vector to 0 )
primeIndex = 1
primeProduct =
count = 0

1

for i=1 : length (nomVec)
{

© ISO/IEC 2006 — All rights reserved
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primeProduct *= nomVec (i)
while (count < patternLength)
{

if (((count/ (patternLength/primeProduct)) modulo 1 ) == 0)
{
if (primeVec[count]==0)
{
primeVec[count] = primeIndex;
primelIndex++;
}
}
count++;
}
}
for i=1 length (mtVec)
{
primeProduct *= mtVec (i)
while (count < patternlLength)
{
if (((count/ (patternLength/primeProduct)) modulo 1 ) =5.0)
{
if (primeVec[count]==0)
{
primeVec[count] = primeIndex;

primeIndex++;
}
}
count++;

}

The successive prime factorization of the nominator:and the micro time is necessary, because a joint prime
factofization of the maximum number of elements can lead to comparisons of patterns with different time

signgture (but same length) in cases of reduced-\rhythmic resolution.

Example 1: meter = 4/4; micro time = 2; fesulting size =4*2=8;

The following table shows a rhythmic ‘pattern with a binary feeling notated as commonly done in a score-like

representation:

part pf the bar 1 1+ 2 2+ 3 3+ 4 4+
grid position 1 2 3 4 5 6 7 8
primg index 1 5 3 6 2 7 4 8
velogity 100 0 112 0 150 68 120 0

No elements will be applied for any part of the bar with velocity equal to zero:

prime index 1 3 2 7 4

velocity 100 112 150 68 120

8 © ISO/IEC 2006 — All rights reserved
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According to the ascending order of the prime indexes the elements will be rearranged, resulting in the final

representation:
prime index 1 2 3 4 7
velocity 100 150 112 120 68

Example 2: meter = 4/4; micro time = 3; resulting size =4 *3 = 12;

The following table shows a rhythmic pattern with a ternary feeling notated as commonly done in-a_scorg-like

representation:

part of the bar 1 1+ 1++ 2 2+ 2++ 3 3+ 3++ 4 4+ 41+
grid position 1 2 3 4 5 6 7 8 9 10 11 12

prime index 1 5 6 3 7 8 2 9 10 4 11 12

velocity 180 |0 100 |200 |O 99 190 |0 97 205 |0 101

No elements will be applied for any part of the bar with velocity equalto zero.

prime index

1

6

3

8

2

10

4

12

velocity

180

100

200

99

190

97

205

101

According to the ascending order of the primeltindexes the elements will be rearranged, resulting in thg final

representation:
grid position 1 2 3 4 6 8 10 12
velocity 180 [190 {200 |205 (100 |99 97 101

The following example demonstrates how two representations exhibiting different grades of resolution clm be
easily compared to eaeh other. Only the number of elements of the shorter representation is take
account. It is advantageous to compare only patterns with similar meter.

Pattern 1: meter:4/4;

into

grid position 1 2 3 4 7
velogity 100 150 112 120 68
Pattern2: meter: 4/4;

prime index 1 2

velocity 120 145

The examples demonstrate how the use of a specific order allows the specification of a rhythmic hierarchy
without any additional information.

© ISO/IEC 2006 — All rights reserved
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6.9.2 AudioRhythmicPatternDS

The AudioRhythmicPatternType provides a more comprehensive description of a rhythmical structure of a
whole song. The internal structure of the representation is dependent on the underlying rhythmical structure of
the pattern that has been defined in RhythmicPatternType. Additionally to the rhythmic information of the
pattern, this descriptor contains meter, instrument information, number of recurrences and segments as well.

6.9.2.1 Syntax of AudioRhythmicPatternType

<cor
<d

plexType name="AudioRhythmicPatternDS">
omplexContent>
<extension base="mpeg7:AudioDSType">
<sequence>
<element name="SinglePattern">
<complexType>
<sequence>
<element name="Instrument" type="mpeg7:CreationToolType'"/>
<element name="Recurrences">
<simpleType>
<restriction base="integer">
<minInclusive value="0"/>
</restriction>
</simpleType>
</element>
<element name="RhythmPattern" type="mpeg’:RhythmicBaseType"/>
<element name="Meter" type="mpeg7:MeterType"/>
<element name="AudioSegment" typez"mpeg7:AudioSegmentType" />

</sequence>
</complexType>
</element>
</sequence>
</extension>
</lcomplexContent>

</cdmplexType>
6.9.2|2 Semantics

Name Definition

AudjoRhythmicPatternDS A description scheme providing a compact and efficient
representation of rhythmical patterns.

SinglePattern Element that describes one single rhythmic pattern.

Insfrument Describes the devices/procedure and settings used for the creation of
the metadata, such as the tools used to extract the metadata or the
extraction parameters. Instrument is of
CreationToolType. Musical instruments should be only drum
instruments and they must have been previously defined.

Recurrences The number of recurrences of the same pattern.

RhythmPattern The rhythmical pattern of an audio signal of PatternType data.

Meter The meter of the music pattern.

AudioSegment The time when the pattern starts and the duration of it.

10 © ISO/IEC 2006 — All rights reserved
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6.9.2.3 Instantiation requirements

In order to guarantee a proper instantiation of this description scheme, the following requirements have to be
fulfilled:

e The number of elements of Velocity and Primelndex, as provided by RhythmicBaseType must be
equal and not 0.

69.24 Usage

The AudioRhythmicPattern DS aggregates rhythmic information from different fields of the song. Single
patterns have been specified in RhythmicBaseType. To define a drum instrument that plays the\actual pattern
the attribute Instrument has been introduced. When using the CreationToolType for specifying'‘an instryment
it must be assured, that only drum instruments have been used. Recurrences describes thes-number of fimes
the same pattern is played consecutively. To describe the currently played pattern RhythmPattern myst be
used. The start of the rhythmic pattern and its length (including the number of recurrences) must be inditated
by AudioSegment.

The first step of extracting rhythmic patterns from a polyphonic music signal would be to transcribe percyssive
instruments. A commonly used technique is template matching by performing a differentiation, a halfway-
rectification and a Principal Component Analysis on the input data to find'spectral characteristics of un-pifched
percussive instruments and to transcribe the actual drum tracks.

After transcribing the input data and obtaining the drum tracks, thé-actual pattern could be calculated. Af first,
the audio signal might be segmented into similar and charactgristic regions using a self-similarity method. The
segmentation is motivated by the assumption, that within gach region not more than one representative [drum
pattern occurs, and that the rhythmic features are nearly‘invariant. Subsequently, the temporal positions f the
events are quantized on a tatum grid. The term tatum grid refers to the pulse series on the lowest metric jevel.
Tatum period and phase is computed by means of\a two-way mismatch error procedure. The pattern Iength
might be estimated by searching for the prominent periodicity in the quantized score with periods equal [to an
integer multiple of the bar length. The periodicity function is obtained by calculating a similarity megasure
between the signal and its time shifted version! The similarity between two score representations is calcylated
as weighted sum of the number of simulianeously occurring notes and rests in the score. The pattgrn is
calculated by means of a histogram, representation measuring the occurrence of notes on each mgtrical
position within the pattern for each inStrument. By comparing the histogram values with an arbitrary thregshold
the pattern elements are chosen as.frequently occurring notes.

6.9.2.5 Applications

6.9.2.5.1 Automatic-Retrieval and Recommendation

When using rhythmic patterns to refer to a particular musical style or genre it is possible to query for myssical
content that is also characterized by one ore more representative rhythmic patterns. This mechanisnp can
serve as a.search criterion in applications proposing a number of musical titles belonging to a partjcular
musical‘style or genre or sounding similar to a title being proposed by the user as a “reference sound”.

610" Chord Pattern

6.10.1 ChordBaseType

This descriptor contains a description of a single musical chord. A chord is a musical structure formed when at
least two tones having different notes are played simultaneously. If the default ISO/IEC 15938-4 scale
descriptor is used, numbers 0 to 11 indicate the half tones in the scale. The representation of the
ChordBaseType element consists of a RelativeChordNumber, which represents the base note of a chord
relative to the active key, the type of triad, and additional tones. For example, a RelativeChordNumber of 4, in
the Key of C, represents a base note of E because it is four half tones higher than the base key.

© ISO/IEC 2006 — All rights reserved 11
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6.10.1.1 Syntax

eI I EEEEETEEEEEEEEEEEEEEEEEEEEEEE S A
<!-- Definition of ChordBaseD -->
eI s EEEEEEEEETEEEEEEEEEEEEEEEEEEEEEEE S A
<complexType name="ChordBaseType">
<complexContent>
<extension base="mpeg7:AudioDType">

ecllanca
e

<element name="NoteAdded" minOccurs="0">
<simpleType>
<restriction base="integer">
<minInclusive value="0"/>
<maxInclusive value="11"/>
</restriction>
</simpleType>
</element>
<element name="NoteRemoved" minOccurs="0">
<simpleType>
<restriction base="integer">
<minInclusive value="0"/>
<maxInclusive value="11"/>
</restriction>
</simpleType>
</element>
</sequence>
<attribute name="RelativeChordNumber" type="positiveInteger"
use="required"/>
<attribute name="Triad" use="optional"/default="major">
<simpleType>
<restriction base="string">
<enumeration value="major"/x
<enumeration value="minor"A>
<enumeration value="augnpetted"/>
<enumeration value="dim¥nished"/>
<enumeration value="sus2"/>
<enumeration valuex"sus4"/>

</restriction>
</simpleType>
</attribute>
<attribute name=lSgventhChord" use="optional" default="none">
<simpleType>

<restrictibn base="string">
<enumepration value="none"/>
<epumeration value="major7"/>
<enumeration value="dominant7"/>
</Lestriction>
<Asi¥mpleType>
<Jattribute>
Lattribute name="AlternateBass" type="positiveInteger" use="optional"/>

L
eSO

</complexContent>
</complexType>

12 © ISO/IEC 2006 — All rights reserved
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Name

Definition

ChordBaseType

This type contains a description of the actual chord.

RelativeChordNumber

This element is an integer that describes the base note of a currently

played chord. The value of RelativeChordNumber indicates

the

numbers of halt tones In the scale from the root note of the activel
and it must not be greater than the number of elements of the-§
that is used.

Key
cale

Triad

This string contains an enumeration of all possible types,of the tria

.

SeventhChord

This enumeration extends the already existing\¢chord to a sep
harmony.

timal

NoteAdded

NoteAdded is an integer that describes a‘note that additionally apg
within the chord. Its value is the number of half tones above the
note from the currently played chord. Note that this is relativ
RelativeChordNumber. For Example a “C major” chord is extendd
a “D”, NoteAdded would be 2. Its value must not be greater than {
the number of items in theScale.

ears
base
e fo
d by
wice

NoteRemoved

In the case the base~chords contains notes that are not desired,
may be removed (with” NoteRemoved. The value of NoteRemovs
the number of half'tones above the base note of the currently pl
chord. Note that this is relative to RelativeChordNumber. For Exa
to remove the/'E” from a “C major” chord NoteRemoved would be
value must'not be greater than the number of items in the scale.

they
bd is
ayed
mple
d. lts

AlternateBass

Some chords might have an alternate bass note This attr
indicates the base note to be played with the chord. Its value is
number of half tones higher than the base note of the currently pl
chord. For Example to add an alternate “G” to a “C major” d
AlternateBass would be 7. Its value must not be greater than
number of items in the scale.

bute
5 the
nyed
hord

the

6.10.1.3 Usage.and Extraction

The descriptor ChordBaseType contains the description of one single chord. Its representation consistg
base note, the type of the triad and possible additional notes.

6.140:1.3.1 Representation

|\/|IIQi{"2||y’ a tone interval can bhe described as a simultaneous appearance aof at least two individual note

5 with

different tones. At least three different tones would build a chord. In musical practice it is very common to
describe a chord as a triad writing the base note and type of triad. Additionally one can add special
information for notes, which are different from the triad, such as 7" chords. In case of the Chord Pattern,
depending on the scale, by default only the common western music style with enharmonic change is taken
into consideration. The examples of the following text refer to the standard music scale as described in
ISO/IEC 15938-4:2002, ScaleType with enharmonic change and a range 12 half tones. Furthermore the
RelativeChordNumber is one and refers to note “C”. The following example image (Figure AMD2.2) shows the
scale and referring key numbers on a usual piano keyboard.

© ISO/IEC 2006 — All rights reserved
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0 1 2 3 4 5 6 7 8 9 10 1

C C# D D# E F F# G G# A A# B

Figure AMD2.2 — Example piano keyboard and above example key and referring notes

To describe a musical chord using the ChordBase descriptor, one base note and five different extensions
have|been designed to cover all note possibilities. RelativeChordNumber contains the number referring to a
base[note of the triad. It represents the base note of a chord relative to the active ke, the type of triad, and
additional tones. For example, a RelativeChordNumber of 4, in the Key of C, represents a base note of E. In
this gxample RelativeChordNumber is 0 and refers to note “C”. The attribute Triad) declares the mode of the
triad.| The default mode is a major chord. Annex D shows a list containing 13 fows. The first row refers to the
mode. The next 12 rows state the occurrence of notes in this chord by a.“1™in the row, “0” otherwise. For
exam|ple: The C major chord contains the notes “C”, “E”, and “G”. Annex D:2/contains at row “major” a number
only in columns 0, 4 and 7, meaning the chord consists of the base note\(0=> “C”), the maijor third (4 half tones
above the base note >”E”) and the fifth (7 half tones above the base note). The same procedure would be
fulfillgd when creating the other triads. SeventhChord describes an appearance of a septimal harmony, where
a tone 10 or 11 half tones higher than the base tone. It can be. distinguished between a 7" major (10 half
toned higher than the base tone) and a 7" domlnant (11 Half tones higher than the base tone) chord. The
defaylt value is “none”, meaning, there is no 7" chord existing. Annex D.1 shows the additional note that
needs to occur to fqu|I the requirements of this chord*{For Example, when the C major triad contains an
additjonal dominant seventh, a “Bb” is added. The\¢hord would change to Cmajor dom7, or commonly
exprgssed C dom?7. In this case the BaseNote is “C”,*Triad is “major” and SeventhChord is “dominant7”.

Ther¢ might be special tones that occur additionally, that are relevant only to some music information retrieval
appligations. In this case the NoteAdded.can'be used to add more tones to the chord. The value specified is
the number of half tones above the base-hote of the chord. Therefore, if somebody wants to add a “D” to a “C
majo[” chord, its value would be 2. Note that NoteAdded must not be used to indicate tones that are already
indicated by the Triad or SeventhChord descriptors. The element NoteRemoved is embedded in a sequence
as well. With this it is possible-to-delete tones from the chord. Its values are specified as the number of half
toneq above the base tone. If\ssomebody wants to discard the major third (for example “E” at the “C major”
triad)| from the chord, the value of this descriptor would be 4. Note that NoteRemoved must not be used to
indicgte tones that arenot indicated by Triad or SeventhChord. NoteRemoved must also not be used to
indicate tones that aré added using NoteAdded.

Posslible way of'Chord Extraction from a polyphonic audio signal

The fonal"components might be extracted from the frequency domain representation of the signal under
inves igation. The separation of those tonal components from noise and percussive occurrences is crucial to

by ellmlnatlng harmonic overtones that stem from the characterlst|c of the mstrument play|ng the note under
consideration. The individual notes are then mapped to chords in order to determine the underlying chord
pattern and to find the dominant chords for a segment of music.

Extraction of Prominent Tonal Components
It is recommended using transformations with a variable frequency resolution providing higher density of

frequency bins in the low frequency range and a lower density at high frequencies, respectively. The
extraction method that has been implemented and tested is a derivative of the Warped FFT.
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Separating Tonal Components from Transients and Erasing Overtones

The tonal components of interest usually possess a longer temporal duration than the transient components
and a focussed occurrence in the frequency range. Thus a straightforward approach is to perform the
separation based on these properties.

As a first step, all local maxima in the frequency range are identified that lie above a certain amplitude
threshold. Secondly, a minimum length criterion in temporal direction is applied to the candidates found in step

oneltmust ha statad that in coma cacae tanal combonente-ara-erasad-alcso-—e-a-if thevara axtramebls ort
SHe—1t+HHStBe-StateatHatH-56He —tOHG-GOMPORESaFe-8a58aahS0-0-g—HtREYy-are-Extreriery .

To perform a reliable harmonic analysis from a frequency domain representation of a musical signalf it is
critical to identify the overtones and to use only the fundamentals for the further processing.

Determination of Chords

The chord analysis is based on a pattern matching method. The tonal events are.compared with refefence
vectors representing different chord types. They consist of ones where tones exist\in the related chord type
and zeros elsewhere, e.g. the vector for major chords has a one in the first, fifth and eighth cell.

A matrix of twelve rows representing the tones of the western scale is built from the input. For every time
frame the amplitudes of the tonal events are written into a column of this ‘matrix. If a tone appears in [more
than one octave within one frame, the amplitudes for the corresponding row and column are summed up
giving this tone a higher weight for calculation. Every column of the matrix is then successively compared with
all reference vectors by calculating the scalar product. The inpat columns are shifted, so that all nophzero
elements are in the first cell once for processing the comparison. This way all possible chord inversions are
checked. The chord type belonging to the reference vectérthat yields the highest scalar product is chosen
and the respective key-note is deduced from the numberiof'shifting operations.

The presented method has the significant advantage ‘of being very easily upgradeable to other chord typges by
simply adding their reference vectors to the algorithm.

6.10.2 AudioChordPatternDS

The AudioChordPattern DS is a description scheme which allows a compact representation of chord patferns.
The internal structure of the representation is dependent on the proper chord structure of the pattern thdt has
to be represented. Chords havebeen defined relative to the key in which they are played. In this Way a
comparison is simplified, becadse the chord progression itself is independent of the key.

6.10.2.1 Syntax

<P #H##4H# 4RSS AR A A R R R -
<!-- Definitioh of AudioChordPatternDS -—>
<U—— #H##44EFHAH AR H AR AR A H S A A A A R R R >
<complexIype name="AudioChordPatternDS">
<compltexContent>
<extension base="mpeg7:AudioDSType">
<sequence>
<element name="Key" type="mpeg7:KeyType"/>

cequence

<element name="Chord" maxOccurs="unbounded">
<complexType>
<sequence>
<element name="ChordBase" type="mpeg7:ChordBaseType" minOccurs="1"
maxOccurs="1"/>
<element name="AudioSegment" type="mpeg7:AudioSegmentType"
minOccurs="1" maxOccurs="1"/>
</sequence>
</complexType>
</element>
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</sequence>
</sequence>
</extension>
</complexContent>
</complexType>

6.10.2.2 Semantics

Nanle Definition
AudjoChordPatternDS A representation of a chord pattern of an audio signal.
Key A container type containing degree, alteration, and modeof.a popular

western music note.

Chord Chord is the upper element containing a chord?and the according
audiosegment.

ChordBase The actual chord element, defined in ChordBaseType

AudjoSegment The time when the pattern starts and_ the duration of it. The TimePoint
must be set relative to the beginning'of.the song.

6.10.2.3 Instantiation requirements

In ordler to guarantee a proper instantiation of this description scheme, the following requirements have to be
fulfilled:

¢/ The number of elements of Chord, as provided by ChordBase Type must be greater than 0.
¢/ The number of elements of the scale used in Key must be the same scale as in ChordType
¢/ The value of the first sequence in ChordType::RelativeChordNumber must be “1”.

o/ The element Key mustimplement only one element from KeyNote.

6.10.2.4 Usage and Extraction

6.10.2.4.1 Representation of Chord Pattern

In common western popular music often chord progression patterns that repeat but change slightly can be
found, for-€éxample the chords C major, F major, G major and again C major. Musically this issue is called
cadepce,. But the same cadence can be reached with the chords “D major”, “G major” and “A major” because
it consists of keynote, dominant, subdominant and again the keynote and is independent of its actual key. To

compare two different chord patterns it is therefore mostly not relevant whether the base chord is “C major” or
“D major”. It is more important that the successive chords have the same distance from the first chord.
Therefore AudioChordPatternDS has been designed not to state the absolute key number in ChordType but
its relative distance to the first occurred chord. That means if the chord progression starts with “D major”, the
RelativeChordNumber in ChordType must be 0. In this case Key would be “D”. If the following chord is “A
major”, RelativeChordNumber in ChordType must be 7, because in this scale “A” is in the default scale 7 half
tones above the “D”. Therefore it is easy to compare chord progression patterns independent of their keynote.
The following image (Figure AMD2.3) shows the issue in comparison to a musical chord progression pattern
with a C major cadence in example.
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C major F major G major G major 7 C major
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Figure AMD2.3 — Chord progression in MPEG 7 in comparison to a musical chord progression

6.10.2.4.2 Chord Pattern example

The following example shows an XML schema using the AudioChordPattern description scheme with the
chords “C major”, F major, “G major“ and then again “C major”(cadence of C major).

<AudioDescriptionScheme xsi:type="AudioChordPatternDS">
<Key>
<KeyNote>C</KeyNote>
</Key>
<Chord>
<ChordBase RelativeChordNumbe&r="0"/>
<AudioSegment>
<MediaTime>
<MediaTimePoint>T00s00:00</MediaTimePoint>
<MediaDuration>PT\MM30S</MediaDuration>
</MediaTime>
</AudioSegment>
</Chord>
<Chord>
<ChordBase, RelativeChordNumber="5"/>
<AudioSedment>
<MediaTlime>
<MediaTimePoint>T00:00:10</MediaTimePoint>
“MediaDuration>PT1M30S</MediaDuration>
&/MediaTime>
</AudioSegment>
<y'Chord>
<Chord>

CHOTABasE REIaCIVECTOTONUMDST=""7
<AudioSegment>
<MediaTime>
<MediaTimePoint>T00:00:20</MediaTimePoint>
<MediaDuration>PT1M30S</MediaDuration>
</MediaTime>
</AudioSegment>
</Chord>
<Chord>
<ChordBase RelativeChordNumber="0"/>
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</
</Au

<AudioSegment>
<MediaTime>
<MediaTimePoint>T00:00:30</MediaTimePoint>
<MediaDuration>PT1M30S</MediaDuration>
</MediaTime>
</AudioSegment>
Chord>
dioDescriptionScheme>

6.10.

2.4.3 Automatic Retrieval and Classification

A similarity matching of chord progression patterns could easily be done by comparing the chord progression

patte
the d

6.10.

'ns without considering the actual key. A standard mean square metric may then be used for\evaluating
egree of similarity between the base keys of two chord patterns.

.4.4 Applications

When using chord patterns to describe a certain musical mood, it is possible to quehy/for musical content that

is alg
criter|
soun

6.11

6.11

The
exten
DS i

0 characterized by one ore more representative chord patterns. This mechanism can serve as a search
on in applications proposing a number of musical titles belonging to a particular musical style or genre or
ling similar to a title being proposed by the user as a “reference sound’.

Scales & Modes

. Pitch Profile DS

PitchProfile DS is an enhanced representation of mohophonic melodies, based on the Melody DS and
ded to allow a fine description of musical scales and’modes on which melodies are built. The PitchProfile
htegrates the Scale type (part of Melody DS), which provides a description of the tuning system used by

the npelody, and extend it to capture the relative importance of the various components of a scale, such that

the sgale can be identified.
6.11.1.1 Syntax
<V ###44H4HHHHH AR HHHHHAE ARG H RS AR HERSE ——>
<!-- Definition of PitchPrgfile DS ==
<V #E#4HH#HHHEFAHHHHHEIRIH SRS >
<conjplexType name="PitchProfileDSType">
<domplexContent>
<extension bage="mpeg7:MelodyType">
<sequenceX
<element: name="ReferencePitch" type="mpeg7:ReferencePitchType"
minOccurs="0"/>
<ellement name="TransposingRatio" type="float" default="12"
minOccurs="0"/>
<element name="ProfileWeights" type="mpeg7:ProfileWeightsType"
minOccurs="0"/>
</sequence>
</extension>
</complexContent>
</complexType>
18 © ISO/IEC 2006 — All rights reserved



https://iecnorm.com/api/?name=2837768ebe80e04df3a328a82c71e22f

6.11.1.2 Semantics

ISO/IEC 15938-4:2002/Amd.2:2006(E)

Name

Definition

PitchProfileType

A structure containing optional elements that support the description of the mode

on which the melody is built. The mode can be either a traditional basis scale

(e.g.

the major scale) or any mode derived from this basis scale (e.g. Dorian, Phrygian,

etc.).

ReferencePitch

A container for the base pitch of the mode, either in absolute frequency expre
in unit of Hz, or a pitch marker using a semitone scale, in case the mogde.is re
to a precise western music temperament. The reference pitch is to the mode
the key is to the scale, i.e. the only way to distinguish a mode transposed
another, for instance C Mixolydian and G Mixolydian. [or definitio
ReferencePithType see subclause 6.11.2.

Example: The major scale has seven notes and seven different modes. In C
the mode starting on the major sixth (a 9 semitoneslinterval) is the A Ae
mode. A melody built on this mode should therefore have “A” as reference pitG

ssed
ated
what
from
n of

hajor
blian
h.

TransposingRatio

A ratio of frequency expressed in semitonegs;)specifying the point at which
mode repeats. The default value of this~descriptor is taken to be 1
TransposingRatio value of 0 (zero) sholld be understood as describing a mu
mode that does not repeat.

the
. A
sical

ProfileWeights

An array containing the relative prevalence of each pitch class (or each degre
the mode. The prevalence of a given degree is its cumulative duration ir
melody. For instance in asmelody using the A Dorian mode, the prevalence o
major third (a two semitones interval) would be the cumulative duration of all
the melody. The relative ‘prevalence is obtained by normalizing the prevaleng
the base pitch prevalence. (The prevalence is bounded to 1.0) The follg
formula (informative) is applicative:

( Prevalence[n] , )

ProfileWwa ghtS[n] max LW&’](}e[O]

where Prevalenceli] is the cumulative duration of it degree (starting from i
zero). For definition of ProfileWeightsType, see subclause 6.11.3.

e) of

the
f the
Bs in
e by
wing

ndex

6.11.1.3 Instantiation requirements

In ordérjto guarantee a proper instantiation of this description scheme, the following requirements have

fulfilted:

e In any case the Scale D of the Melody DS must be instantiated as soon as the ProfileWeights

to be

Dis

instantiated.

e Although the Scale D and the ProfileWeights D are both float vectors addressing melody degrees

features, they do not have necessarily the same length, but the it

vector corresponds to the i™ element of the Scale vector. In most cases, the last element of the Scale

element of the ProfileWeights

D is the TransposingRatio, which is equivalent to the base pitch regarding its hierarchical position in
the scale or in the mode. There is therefore no need to attach a weight to this last element. For an
instantiation example see subclause 6.11.1.5.
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1.4 Usage and extraction

1.4.1 Automatic retrieval and recommendation

When using musical scales and/or modes to refer to a particular musical style or genre it is possible to query
for musical content that is also characterized by one ore more representative scales and/or modes. This
mechanism can serve as a search criterion in applications proposing a number of musical titles belonging to a
particular musical style or genre or sounding similar to a title being proposed by the user as a “reference

soun

6.11

In m
other
octay
whiclk
syste

6.11
Playl

intelli
to sin

6.11

It

1.4.2 Usage of the transposing ratio

pst cases the tuning system will be the equal-tempered scale and the transposing ration will be 12. In
words a given musical scale or a given musical mode repeats itself after 12 semitones, i.e: after an
e. However the last value of the Scale vector should only be understood as the frequency ratio after
the tuning system repeats itself, whereas the transposing ratio of a given mode built-on this tuning
m can be different:

Considering for instance a scale built on the repetition of a minor second and.a@ major second. Such a
scale has been used and defined by the 20" century French composer Olivier Messiaen as a “limited-
transposition mode”, meaning that it can only be transposed (semitone-by semitone) a small number
of times, in opposition to traditional scales (e.g. the major scale that.can be transposed 12 times).
Such a mode can be described with the PitchProfile DS by assigning a non-zero weight to degrees 1,
3,4,6,7,9,and 10, and using a TransposingRatio’s value of 12.%Ah alternative description consists of
using a TransposingRatio’s value of 3 and a ProfileWeights Vector of length 2, with a non-zero weight
assigned to its first element. With this latter representation the degrees 0 (base degree), 3, 6 and 9 on
one hand, and 1, 4, 7 and 10 on the other hand; are considered as equivalents, and the
TransposingRatio reflects the “limited-transposition /mode” property, in accordance to the composer’s
thought.

Considering now a scale built on the following repetitive intervals: a minor third, a major third and
another minor third (or in semitones intervals; 3-4-3). Starting from C1 such a scale would be: C1, Eb1,
G1, Bb1, Db2, F2, Ab2, B2, D#3, etc, and“would reach its octave transposition only after 6 octaves. It
can easily be described with the PitchProfile DS, by using a 9-length ProfileWeights vector, assigning
a non-zero weight to degrees 3 and>7; and using a TransposingRatio’s value of 10.

.1.4.3 Playlist generation

st generation based on similarity according to scales and modes is an interesting functionality in new
gent HIFI systems. Such systems will give end-users the possibility to build their own playlists according
nilarity measures, a measure that is enabled by the scales and modes description scheme.

.1.4.4 Extraction

Wheleas automatic extraction from polyphonic data is still an open issue, the PitchProfile DS can be extracted

from
Trand

mongphiohic audio files, under the assumption of the equal-tempered tuning system with of
sposingRatio’s value of 12. The extraction procedure consists in the following steps:

I-

have been obtained with a hop size of 256 and a 2940-length analysis window, for a frequency output
range of 60 Hz to 11.025 kHz. The fundamental frequency is therefore estimated 172 times per
second. This extraction can be easily performed with the YIN algorithm®).

1) de Cheveigné, A., and Kawahara, H. (2002). "YIN, a fundamental frequency estimator for speech and music",
J. Acoust. Soc. Am., 111, 1917-1930.
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Detection of attacks and pitch segmentation. The pitch standard deviation is computed inside a fixed-
length window, moving along the output of step 1. An attack is detected each time the standard
deviation falls under a given threshold; a release is detected each time the standard deviation rises
above the threshold. The output of step 1 is therefore indexed with attack and release timestamps. .
To each attack a note is assigned, whose duration is defined as the time interval between the attack
and the release. The pitch is of the note is defined at the next step.

Pitch quantization and pitch class prevalence computation. To each attack-release interval the closest

theoretic-pitch-to-the-intervals-medianfrequency-is-assighed-The-spectrum-of pitches-is-thenreduced
g < Y g g g

to pitch classes modulo the TransposingRatio. For each pitch class the prevalence (i.e. the cumulative
duration — 6.11.2.2) is computed; the set of all pitch classes and the corresponding prevalence Vector

is called pitch profile.

4. Selection of the base pitch. The ReferencePitch is chosen to be the “most impeftant pitch ¢f the

profile”. The pitch profile is compared to theoretic profiles in order to select the-reference. For
and minor melodies, Krumhans| and Kessler’s key finding profiles?) give satisfying results.

major

5. Computation of ProfileWeights. Once the base pitch has been identified, the’ Profile Weights desdriptor

is instantiated according to the formula given in subclause 6.11.1.2.

6.11.1.5 Example

The following example is an excerpt from the song “Moon River” by Henry Mancini:

1
n Il k | —— |
- - \ T [y -
[ .. | = o) P | Y 1 1
s =i T f e
S 14 I i i
B ' !
Pitch G4 D5 CS B4 A4 G4 F4 G4
Duration 3.0 1.0 N ] 1.5 0..:5 0:5: 05 2.0

Base Pitch : G
Pitch classes :# A A# B & C# D D#¥ E F F#
Rel prevalenca\®»» 0 0.09 0 0.27 0.36 0 0.18 0 0 0.09 O

Figure’ AMD2.4 — PitchProfile description of “Moon River”

Using PitchProfile’DS, it could be instantiated in the following manner:

<AudioDe&criptionScheme xsi:type="PitchProfileType">
<Scade>1 2 3 4 5 6 7 8 9 10 11 12</Scale>
<RéferencePitch>
<BasePitchNumber>7</BasePitchNumber>
<J/ReferencePitch>
<TransposingRatio>12</TransposingRatio>

<ProfileWeights>0 0.09 0 0.27 0.36 0 0.18 0 0 0.09 0</ProfileWeights>
</AudioDescriptionScheme>

2) Krumhansl, C. L. (1990). “Cognitive Foundations of Musical Pitch”. New York: Oxford University Press.
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6.11.2 ReferencePitch

The ReferencePitch contains information about the “base pitch” or “base frequency” of the mode, i.e. the note
on which the whole mode is built. The reference can be described either in absolute frequency expressed in
unit of Hz, or with a pitch marker using a semitone scale. For instance, the reference of the Phrygian mode
derived from the C-major scale (C D E F G A B) will be E; the reference of the minor pentatonic mode derived
from the C-major pentatonic scale (C D E G A) would be A.

6.11

L-—Syntax

<!-7
<!-4
<!-7
<cor

<g

</cd

FHAFH A H AR AR F A AR >
Definition of ReferencePitch D ——>
FHAFHHHHH AR A F A AR >
plexType name="ReferencePitchType">
omplexContent>
<extension base="mpeg7:AudioDType">
<sequence>
<element name="BaseFrequency" minOccurs="0">
<simpleType>
<restriction base="float">
<minInclusive value="0.0"/>
</restriction>
</simpleType>
</element>
<element name="BasePitchNumber" minOccurs="0">
<simpleType>
<restriction base="integer">
<minInclusive value="0"/>
</restriction>
</simpleType>
</element>
</sequence>
</extension>
complexContent>
mplexType>

6.11

.2.2 Semantics

Nani

e Definition

Ref

referring to a given pitch class (see below).

erencePitchTypey\"The pitch (or frequency) on which the mode is built (i.e. the fundamental degree
of the mode), expressed either in absolute frequency or with a positive integer

Bas

bFrequéncy The absolute frequency of the first degree of the mode, expressed in units of
Hertz, when the tuning system used is NOT the equal-tempered context.

Bas

DY fchNumber The Ir_\ifr‘h class of the first dngrnn of the mnr'ln, when the hming cyefnm used is

the equal-tempered context. The BasePitchNumber is an MPEG-7 positive
integer, with the following correspondence: 0="C”, 1="Db”, 2="D”, etc. Note that
enharmonic features are therefore not considered here.
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6.11.2.3 Usage and extraction

6.11.2.3.1 Content retrieval

The ReferencePitch offers a new criterion for music browsing. Music composers for instance might have a
strong interest in searching for musical excerpts with a particular reference pitch. Consider a composer writing
a piece in Bb major, he/she might ask a search engine to find music files in which the melody uses Bb as the

reference pitch.

Another good example is novice instrumentalists looking for small pieces for music studying. Considerivlug for

instance that a young violoncellist, who only knows the first position, is unable to play an A-flat-withod
finger extensions. The ReferencePitch, combined with the ProfileWeights, can help him finding ‘mdsic p
where the A-flat never appears. Indeed the following example indicates the presence in the melody of pi
D, F, G, A and C, in other words the D minor pentatonic scale, which does not use any A-flat.-Typically s
scale can be played on the first position of the cello, without any extensions. The following-example show
usage of PitchProfileType by extending the MelodyType:

t any
ieces
fches
Lich a
s the

<AudioDescriptionScheme xsi:type="PitchProfileType">
<MelodyContour>
<Contour>2 0 0</Contour>
<Beat>1 2 2 3</Beat>
</MelodyContour>
<ReferencePitch>
<BasePitchNumber>7</BasePitchNumber>
</ReferencePitch>
<TransposingRatio>12</TransposingRatio>
<ProfileWeights>0.09 0 0.27 0.36 0 0.18 0 0 0.09 0</ProfileWeights>
</AudioDescriptionScheme>

6.11.2.3.2 Extraction

See subclause 6.11.1.4.4.

6.11.3 ProfileWeights D

The ProfileWeights desctiptor is intended to describe which degrees of a given tuning system are used
melody, and the relative importance of each degree to the melody’s reference degree.

6.11.3.1 Syntax

by a

<V—— AR HH AR R -
<!-—(Definition of ProfileWeights D ==
O e 0 A
<simpleType name="ProfileWeightsType">

<restriction base="mpeg7:floatVector"/>

</simpleType>

© ISO/IEC 2006 — All rights reserved
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6.11.3.2 Semantics

Name Definition

ProfileWeightsType Sequence of weights describing the relative importance of each degree in the

mode. Each weight is defined as the relative prevalence (or cumulative duration)
of each pitch class (or each degree) of the mode. The following formula
(informative) is applicative:

( preval ence[n] )

ProfileWeights[n]= maprrevTame[O]’

where Prevalenceli] is the cumulative duration of it degree of the mode (starting
from index zero).

6.11

6.11

.B.3 Usage and Extraction

..3.1 Designing distances on the melodies’ space

In the equal-tempered context a straightforward distance on the descriptofs’ space is the cosine distance. In

this
(infon

wher

With
follow

ase the mode descriptor is reduced to an 11-dimensional vector' of weights and the following formula
mative) has to be applied for a cosine distance between melodies A & B:

11

Y.ah
i=1
11 11
JZ&Z b?
i=1 i=1

2] (a‘ )Kifll and (b' )Kiﬁll are instances of the ProfileWeights descriptor for melodies A & B.

d(AB)=

such a distance melodies may easily be grouped into clusters and sorted by order of similarity. The
ing issues are addressed:

“Given an input melody, | want an engine search to recover all the melodies in a given database that
bear some significant resemblance with it, on a scale or mode similarity criterion.”

“Given a database of melodies, can | extract some clusters that have a musical meaning in terms of
scale ofymode similarity?”

“Given a set of melodies, can | construct relevant semantic links on this set? On which criterias can |
say that melody A is closer to melody B than melody C?”

6.11.3.3.2 Extraction

See subclause 6.11.1.4.4.
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6.12 Enhanced AudioSignature

The recognition performance of the AudioSignatureType descriptor is sufficient for the vast majori

ity of

applications like broadcast monitoring, recognition of personal audio on PCs etc. There are, however,
commercially interesting applications which require a reliable recognition of extremely distorted audio signals,
like GSM-coded cell phone signals, which are not accommodated by the AudioSignatureType. This is
addressed by using the Enhanced AudioSignature DS that provides a higher recognition rate on strong

distorted signals as by using the AudioSignature Type.

6.12.1 Syntax

SRR i Wt
<!-- Definition of EnhancedAudioSignatureDS =3
SRl & 3 E R R 0 i b
<complexType name="EnhancedAudioSignatureType">
<complexContent>
<extension base="mpeg7:AudioDSType">
<sequence>
<element name="Envelope" type="mpeg7:AudioSpectrumEnvelopeType"
minOccurs="1" maxOccurs="1"/>
<element name="Flatness" type="mpeg7:AudioSignatureType"
minOccurs="0"/>
</sequence>
</extension>
</complexContent>
</complexType>

6.12.2 Semantics

Name Definition

EnhancedAudioSignatureType A structure containing a condensed representation as a ur
content identifier for an audio signal for the purpose of autor
identification for extremely distorted audio signals

ique
natic

Envelope The spectrum envelope of the signal of
AudioSpectrumEnvelopeType data.
Flatness The spectrum flatness of the signal of AudioSignatureType
data
6.12.3 -Instantiation requirements
Inforder to constitute a valid EnhancedAudioSignatureType descriptor, the following requirements have [to be
satisfied:
e The syntax of the Envelope partis restricted to SeriesOfVectorType.
e The 1log field of the Envelope part has to be instantiated, as provided by the

SeriesOfVectorType syntax.

e The logBase parameter, as provided by the SeriesOfVectorType syntax, is fixed at 10.0

e The loEdge parameter, as provided by the AudioSpectrumAttributeGrp syntax, is fixed at

250 Hz.

© ISO/IEC 2006 — All rights reserved
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e The hiEdge parameter, as provided by the AudioSpectrumAttributeGrp syntax, is fixed at
4000 Hz.

e The octaveResolution parameter, provided by the AudioSpectrumAttributeGrp syntax,
must be 1 or less.

e There must be no overlap between subsequent calculations. Therefore the HopSize is fixed at
30 ms.

¢/ The Scaling Ratio as provided by ScalableSeriesType can adopt values of 1, 2 or 4.

o/ It is strongly recommended to use the underlying AudioSpectrumEnvelope descriptor’ with a
hopSize = 30ms (i.e. a hop size equal to the window length, without overlap between subsequent
frames).

6.12.4 Usage and Examples

Ther¢ are numerous examples of applications for the EnhancedAudioSignature« ‘description scheme
concgivable, including automatic identification of an unknown piece of audio~hased on a database of
regisiered audio items. The description scheme is inherited from the AudioSignature description scheme and
the bpsic innovation is the introduction of the AudioSignatureEnvelope type. That enables a broader range of
application and quality improvement of previous applications.

The [|AudioSignature description scheme may be used for identifying slightly distorted signals, but the
enhapced descriptor performs much better on strongly distorted sighals as for e.g. recorded music from
cellular phones. The element “Envelope” is based on the feature”AudioSpectrumEnvelope and its feature
space is orthogonal to that of AudioSignatureDS used feature AudioSpectrumFlatness which enables a lot of
other|application areas.

A sinpilarity matching of undistorted or slightly distorted query items might be done as described in ISO/IEC
1593B-4:2002. In order to match similarity between strongly distorted signals and the reference signal it is
reconmended to use the data of AudioSpectrumEnvelopeType. A standard mean square metric may then be
used|for evaluating the degree of similarity between two signatures. In order to improve the performance of
recognizing music the difference of adjacent.Scalable Series might be calculated.

6.13| Perceptual Attributes

Perc¢ptual attributes are concerned with classification of musical genre, instrumentation, lyrics, ensemble type,
emotjonal content, tempo and\.ehergy. The representation of each of these attributes cannot be uniform, as
they phave different semantic representations. For example, whereas a piece of music is perceived to have a
single¢ tempo, which can-therefore be represented on a numerical scale, it is not generally perceived to belong
to a 4ingle musical genre; but rather has degrees of membership in multiple genres.

To apcommodate ‘these different semantic representations of perceptual attributes, we use three different
syntdctical representations, each of which matches a different semantic representation. These three types
are Oistribution, Classification, and Linear.

The $chema types presented in this subclause should be used only for describing the perceptual attributes or

perceived qualities of a song.

6.13.1 PerceptualGenreDistributionElementType D

Distribution perceptual attributes are those attributes that take a distribution of values. Each element within
the distribution contains a classification, representing the specific class of that element, and a score,
representing the relative weighting of that distribution element within the distribution. The score value ranges
from 1 to 255 and is understood to have an inherent ordering, such that a score value of 1 represents a low
weighting within the distribution, while a score value of 255 represents a high weighting within the distribution.
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The four distribution perceptual attributes are Perceptual Genre, Perceptual Mood, Perceptual Lyrics
Perceptual Instrumentation.

, and

Perceptual Genre describes the general style of a piece of music. A particular piece of music is understood to
have potential degrees of membership in more than one genre or style of music, and so the full range of

genres that describe a particular song is represented by a distribution of Perceptual Genres. For exam

ple, a

particular song may be perceived to be predominantly a Rock song with elements of Country so its Perceptual

Genre will be represented with values for both Rock and Country.

Perceptual Genre is useful for finding songs which embody the same or similar styles of music.

An instance of PerceptualGenreDistributionElementType represents a single Perceptual Genre value wi
distribution of Perceptual Genres. The class of a particular PerceptualGenreDistributionElementType ins
is represented by its id, which is a reference to a term in a classification scheme.

The degree of relevance of each instance within a distribution is represented by its score. The score

ranges from 1 to 255, with a value of 1 indicating a minimal degree of membership!in‘the perceptual
and a value of 255 representing a maximal degree of membership in the perceptual genre.

6.13.1.1 Syntax

hin a
ance

value
jenre

eI TS s s TR T LT EEEEEEEEEEEEEEEEEEEEE TR b
<!-- Definition of PerceptualGenreDistributionElementType D ==
V= #4444 HHHHHHHHEH AR HEH A HHH A A H R H AR A >
<complexType name="PerceptualGenreDistributionElementType">
<complexContent>
<extension base="mpeg7:AudioDType">
<attribute name="id" type="mpeg7:termReferenceType" use="required"/>
<attribute name="score" use="required">
<simpleType>
<restriction base="integer¥>
<minInclusive value="1M/>
<maxInclusive value="g55"/>
</restriction>
</simpleType>
</attribute>
</extension>
</complexContent>
</complexType>

6.13.1.2 Semantics

Name Definition

PerceptualGenreDistributionElementType This type represents a perceptual genre value wit
distribution of perceptual genres.

hin a

el ID of the specific perceptual genre represented by

distribution element._ A_reference to g term frd

this
m a

predefined classification scheme. For an example
perceptual genre classification scheme, see Genre

Perceptual Attribute CS in Annex D.3.

score Value (1 to 255) for this perceptual genre distribution
element denoting the degree of membership in the
specified perceptual genre. A value of 1 indicates a
minimal degree of membership, while a value of 255

indicates a maximal degree of membership.

© ISO/IEC 2006 — All rights reserved
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1.3 Usage

The following table includes some of the perceptual genre terms. The classification scheme for perceptual
genre can be found in Annex D.3.

Perceptual Genres

ID Name

urn:mpeg:mpeg7:cs:GenrePerceptual Attribute CS:2006:100.1 Alternative

urn:mpeg:mpeg7:cs:GenrePerceptual AttributeCS:2006:100.1.1 Alt Dance

urn:mpeg:mpeg7:cs:GenrePerceptual AttributeCS:2006:100.1.2 Alt Power Pop

urn:mpeg:mpeg7:cs:GenrePerceptual AttributeCS:2006:100.2 Blues

urn:mpeg:mpeg7:cs:GenrePerceptual AttributeCS:2006:100.2.1 Classic

urn:mpeg:mpeg7:cs:GenrePerceptual Attribute CS:2006:100.2.2 Early Acoustic

The

ids wused for the perceptual genre classificatiofn scheme are prefixed with

urn:mpeg:mpeg7:cs:GenrePerceptual AttributeCS:2006:. This is fallowed by a hierarchical dot-separated

ident
for pf
percs

fication scheme used to specify a particular perceptual genreZ_The first element in this id is always 100
erceptual genre. This is followed by one or more dot‘separated elements indicating the specific
ptual genre and possibly sub-genre. For example, the id suffix 100.1 indicates the perceptual genre

Alterpative, as seen in the table above. The id suffix 100.1.1 indicates the Alt Dance sub-genre underneath

the p

6.13.

arent genre Alternative.

P PerceptualGenreDistributionType D

Perce¢ptualGenreDistributionType is a container for PerceptualGenreDistributionElementType instances. An

insta
song

6.13.

hce of PerceptualGenreDistributionType represents the distribution of Perceptual Genres for a given

2.1 Syntax

<!-7
<! -
<! -
<cor

<d

FHEHHHAHHHHH ARG H A H A FHH A H R H A ——>
Definition offPerceptualGenreDistributionType D ==
E R i i i i
plexType name="PerceptualGenreDistributionType">
omplexContent>
<extengitn base="mpeg7:AudioDType">
<sedJu€nce>
<selement name="PerceptualGenre"

type="mpeg7:PerceptualGenreDistributionElementType"

</

MAaAUCTUL D_" uubu uudcd"
</sequence>
</extension>
complexContent>

</complexType>
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6.13.2.2 Semantics

Name Definition

PerceptualGenreDistributionType This type represents a distribution of Perceptual Genres.

PerceptualGenre A specific Perceptual Genre classification and degree of

membership within the distribution.

6.13.2.3 Usage and Examples

PerceptualGenreDistributionType instances represent a distribution of Perceptual Genres.\ Perceptual Genre

is an example of a distribution perceptual attribute because any particular song i/may have a degr

be of

“membership” in one or more Perceptual Genres. PerceptualGenreDistributionType\contains a sequer|ce of
one or more PerceptualGenreDistributionElementType instances, each one€)‘representing a partjcular
Perceptual Genre within the distribution. The following xml scheme shows anyexample of the usage ¢f the

PerceptualGenreDistribution type.

<PerceptualGenreDistributionType>
<PerceptualGenre
id="urn:mpeg:mpeg7:cs:GenrePerceptualAttribute€sS:2006:100.15.11"
score="43"/>
<PerceptualGenre
id="urn:mpeg:mpeg7:cs:GenrePerceptualAttributeCS:2006:100.15.15"
score="194"/>
<PerceptualGenre
id="urn:mpeg:mpeg7:cs:GenrePerceptual AttributeCs:2006:100.15.16"
score="18"/>
</PerceptualGenreDistributionTypex

This example shows a perceptual genre distribution for a song that belongs primarily to the Rock/Pop
perceptual genre/sub-genre, but that’also has some lesser degree of membership in the Rock/Hard Roc
Rock/Pop Rock genre/sub-genres.

6.13.3 PerceptualMoodDistributionElementType D

Perceptual Mood describes the basic emotional content of a piece of music. Like Perceptual Genre,
song is construedias having degrees of membership or expression in one or more basic moods. Examp
Perceptual Mpods include Excited, Romantic, and Bitter.

Perceptualk-Mood is useful for characterizing the emotional content of music, and for finding songs
express\similar emotional content.

An_instance of PerceptualMoodDistributionElementType represents a single Perceptual Mood value wif

Metal
K and

each

es of

that

hin a

distribution of Perceptual Moods. The class of a particular PerceptualMoodDistributionElementType ins

ance

IS represented by Its Id, which IS a reference to a term In a classitication scheme.

The degree to which a particular mood is displayed is represented by its score. The score value ranges from 1

to 255, with a value of 1 indicating a minimal degree of display and a value of 255 representing a ma
degree of display.

© ISO/IEC 2006 — All rights reserved
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6.13.3.1 Syntax

<P—— #fHAAE AR A A A A A >

<!-- Definition of PerceptualMoodDistributionElementType D

-—>

<U—— #H##44444HHAA AR AR E AR A A A S A A R >
<complexType name="PerceptualMoodDistributionElementType">

<complexContent>
<extension base="mpeg7:AudioDType">

<simpleType>
<restriction base="integer">
<minInclusive value="1"/>
<maxInclusive value="255"/>
</restriction>
</simpleType>
</attribute>
</extension>
complexContent>

</cdmplexType>

attribute nome="14d" +tuno=_""moool -tormPoforancaTurna" uoco="+rooulraod"
Z gy = Z T 1

<attribute name="score" use="required">

6.13.8.2 Semantics

Name

Definition

PergeptualMoodDistributionElementType

This type represents a perceptual mood value within a
distribution of perceptual moods.

IDJef the specific perceptual mood represented by this
distribution element. A reference to a term from a
predefined classification scheme. For an example
perceptual mood classification scheme, see Mood
Perceptual Attribute CS in Annex D.4.

Value (1 to 255) for this perceptual mood distribution
element denoting the degree to which the specified
mood is displayed. A value of 1 indicates a minimal
degree, while a value of 255 indicates a maximal
degree.

id

score

6.13.3.3 Usage
The

mood can be found in Annex D .4.

ollowing table“includes some of the perceptual mood terms. The classification scheme for perceptual

Perceptual Moods

D

Name

urn:mpeg:mpeg7:cs:MoodPerceptual AttributeCS:2006:200.1

Fun / Cheerful

urn:mpeg:mpeg7:cs:MoodPerceptual AttributeCS:2006:200.1.1

Celebratory

urn:mpeg:mpeg7:cs:MoodPerceptual AttributeCS:2006:200.1.2

Enthusiastic

urn:mpeg:mpeg7:cs:MoodPerceptual AttributeCS:2006:200.3

Down / Negative

urn:mpeg:mpeg7:cs:MoodPerceptualAttributeCS:2006:200.3.1

Bitter

urn:mpeg:mpeg7:cs:MoodPerceptualAttributeCS:2006:200.3.2

Brooding
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The ids used for the perceptual mood classification scheme are prefixed with
urn:mpeg:mpeg7:cs:MoodPerceptualAttributeCS:2006:.  This is followed by a hierarchical dot-separated
identification scheme used to specify a particular perceptual mood. The first element in this id is always 200
for perceptual mood. This is followed by one or more dot-separated elements indicating the specific
perceptual mood. For example, the id suffix 200.1 indicates the perceptual mood group Fun / Cheerful, as
seen in the table above. The id suffix 200.1.1 indicates the more specific perceptual mood Celebratory, which
is a child of the Fun / Cheerful mood group.

PerceptualMoodDistributionType is a container for PerceptualMoodDistributionElementType instances| An
instance of PerceptualMoodDistributionType represents the distribution of Perceptual Moods for.a given gong.

6.13.4.1 Syntax

<D HHH#H4HH AR AR R S Y ——>
<!-- Definition of PerceptualMoodDistributionType D ==>
<U—— ###4444H4 AR AR E AR A A A A R A >
<complexType name="PerceptualMoodDistributionType">
<complexContent>
<extension base="mpeg7:AudioDType">
<sequence>
<element name="PerceptualMood"
type="mpeg7:PerceptualMoodDistxilutionElementType"
maxOccurs="unbounded" />
</sequence>
</extension>
</complexContent>
</complexType>

6.13.4.2 Semantics

Name Definition

PerceptualMoodDistributionType  This type represents a distribution of Perceptual Moods.

PerceptualMood A specific Perceptual Mood classification and degre¢ of
membership within the distribution.

6.13.4.3 _Usage and Examples

PerceptualMoodDistributionType instances represent a distribution of Perceptual Moods. Perceptual Mgod is
an-example of a distribution perceptual attribute because any particular song may display varying degrges of
different Perceptual Moods. PerceptualMoodDistributionType contains a sequence of one or [more
PerceptualMoodDistributionElementType instances, each one representing a particular Perceptual Mood

The following example shows a perceptual mood distribution for a song that displays almost equal amounts of
the moods Humorous and Playful. The song also displays the mood Upbeat to a lesser degree

<PerceptualMoodDistributionType>
<PerceptualMood
id="urn:mpeg:mpeg’:cs:MoodPerceptualAttributeCsS:2006:200.1.7"
score="116"/>
<PerceptualMood
id="urn:mpeg:mpeg7:cs:MoodPerceptualAttributeCS:2006:200.1.8"
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score="114"/>

<PerceptualMood

id="urn:mpeg:mpeg7:cs:MoodPerceptualAttributeCS:2006:200.1.13"
score="25"/>

</PerceptualMoodDistributionType>

6.13.

Perc
more

5 PerceptuallLyricsDistributionElementTypeD

The ferceptual Lyrics perceptual attribute describes the content of the lyrics of a piece of music. Like

ptual Genre and Perceptual Mood, each song is construed to have degrees of expression in one.or
topics or themes of lyrical content. Examples of Perceptual Lyrics include Love / Romance, Happiness /

Celebration, and Sadness / Loss.

Perc¢ptual Lyrics is useful for characterizing the semantic or thematic content of the words of’a song. An

insta
distri
is red

The
from

hce of PerceptualLyricsDistributionElementType represents a single Perceptual Lyrics | value within a
pution of Perceptual Lyrics. The class of a particular PerceptualLyricsDistributionEléementType instance
resented by its id, which is a reference to a term in a classification scheme.

Jegree of prominence of a particular lyrical topic is represented by its scoré-y~The score value ranges
1 to 255, with a value of 1 indicating a minimal degree of prominence and-a-value of 255 representing a

maximal degree of prominence.

6.13.

5.1 Syntax

<!-7

B A

<!--H Definition of PerceptuallyricsDistributionElementType D ==
eI TSI LTI LTI TEEEEEEEESRLEEEEEEEEEEEEEEEEE S b
<complexType name="PerceptuallyricsDistributilonElementType">
<domplexContent>
<extension base="mpeg7:AudioDType">
<attribute name="id" type="mpegi:termReferenceType" use="required"/>
<attribute name="score" use="¥equired">
<simpleType>
<restriction base="intedger">
<minInclusive value=s"1"/>
<maxInclusive value="255"/>
</restriction>
</simpleType>
</attribute>
</extension>
</lcomplexConteng>
</cdmplexType>
6.13.p.2 Semantics
Nanle Definition

PerceptuallyricsDistributionElementType This type represents a perceptual lyrics value within a

distribution of perceptual lyrics.

id

ID of the specific perceptual lyrics type represented by
this distribution element. A reference to a term from a
predefined classification scheme. For an example
perceptual lyrics classification scheme, see Lyrics
Perceptual Attribute CS in Annex D.6.
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Name Definition

score Value (1 to 255) for this perceptual lyrics distribution
element denoting the degree of prominence of the
specified perceptual lyrics type. A value of 1 indicates
a minimal degree, while a value of 255 indicates a

maximal degree.

6.13.5.3 Usage

The following table includes some of the perceptual lyrics terms. The classification scheme for percq
lyrics can be found in Annex D.6.

Perceptual Lyrics

ID Name
urn:mpeg:mpeg7:cs:LyricsPerceptual AttributeCS:2006:400.1 Love / Romance
urn:mpeg:mpeg7:cs:LyricsPerceptual AttributeCS:2006:400.2 Happiness / Celebration
urn:mpeg:mpeg7:cs:LyricsPerceptual AttributeCS:2006:400.3 Sadness / Loss

The ids used for the perceptual |IyriCs classification scheme are  prefixed
urn:mpeg:mpeg7:cs:LyricsPerceptual AttributeCS:2006:. This is followed by a hierarchical dot-sep3
identification scheme used to specify a particular‘perceptual lyrics type. The first element in this id is a
400 for perceptual lyrics. This is followed. by one or more dot-separated elements indicating the sp
perceptual lyrics type. For example, the id,suffix 400.1 indicates the perceptual lyrics type Love / Rom
as seen in the table above, while the.'id suffix 400.2 indicates the perceptual lyrics type Happin
Celebration.

6.13.6 PerceptuallLyricsDistributionType D

PerceptuallLyricsDistributionType is a container for PerceptualLyricsDistributionElementType instances
instance of PerceptualLyricsDistributionType represents the distribution of Perceptual Lyrics for a given s

6.13.6.1 Syntax

ptual

with
rated
ways
ecific
ance,
ess /

An
bng.

O I 088 i i A

<!-- Definition of PerceptuallyricsDistributionType D -—>

O G0 i

<complexType name="PerceptuallyricsDistributionType">
<complexContent>

<extension base="mpeg7:AudioDType">

<sequence>
<element name="PerceptualLyrics"

type="mpeg7:PerceptuallyricsDistributionElementType"
maxOccurs="unbounded" />

</sequence>

</extension>
</complexContent>
</complexType>
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6.13.6.2 Semantics

Name Definition

PerceptualLyricsDistributionType This type represents a distribution of Perceptual Lyrics.

Perceptuallyrics A specific Perceptual Lyrics classification and degree of

membership within the distribution.

6.13.

6.3 Usage and Examples

PerceptuallLyricsDistributionType instances represent a distribution of Perceptual Lyrics. Perceptual Lyrics is

ane
topic

ample of a distribution perceptual attribute because the lyrics of a particular song may cover a range of
5 to varying degrees. PerceptualLyricsDistributionType contains a sequence ~ofy“one or more

PerceptuallLyricsDistributionElementType instances, each one representing a particular Pereeptual Lyrics type

withir

For €

the distribution.

xample:

<Per
<H

<H

</Psg

ceptuallyricsDistributionType>

erceptuallyrics
id="urn:mpeg:mpeg7:cs:LyricsPerceptualAttribute€3:2006:400.1"
score="171"/>

erceptuallyrics
id="urn:mpeg:mpeg7:cs:LyricsPerceptualAttributeCS:2006:400.2"
score="84"/>

rceptuallLyricsDistributionType>

This
Rom

6.13.

The
instry
degrd

example shows a perceptual lyrics distribation for a song whose lyrics are primarily about Love /
hnce, but are also to a lesser degree about.Happiness / Celebration.

7 PerceptuallnstrumentationDistributionElementType

Perceptual Instrumentation perceptual attribute describes the perceptual prominence of various musical
ments in a piece of music.« Like Perceptual Genre and Perceptual Mood, each song is construed to have
bes of prominence of one'or more musical instruments.

Perc¢ptual Instrumentation®is useful for characterizing the perceptually prominent instruments in a piece of

musi

An
Instry

C and identifyingrsongs with similar instrumentation.

instance .of \"PerceptuallnstrumentationDistributionElementType represents a single Perceptual
mentationyvalue within a distribution of Perceptual Instrumentations. The class of a particular

PerceptuallnstrumentationDistributionElementType instance is represented by its id, which is a reference to a

term

n a elassification scheme.

The degree of prominence of a particular perceptual instrumentation is represented by its score. The score
value ranges from 1 to 255, with a value of 1 indicating a minimal degree of prominence and a value of 255

repre

34

senting a maximal degree of prominence.
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6.13.7.1 Syntax

NI S s S TS ST LT T LT EEEEEEEEEEEEEEEEE TR ki b
<!-- Definition of PerceptuallnstrumentationDistributionElementType ==
LIS Es ST E ST T LT EEEEEEEEEEEEEEEEE TR E TRk b
<complexType name="PerceptuallInstrumentationDistributionElementType">
<complexContent>
<extension base="mpeg7:AudioDType">

attributae nomao_""a4dn +17pg—"mpag7-fgvaaFavanha"ﬂlrr\a" 11ca—"v‘aq11-iv*ar\1"
<attribute name="score" use="required">
<simpleType>
<restriction base="integer">
<minInclusive value="1"/>
<maxInclusive value="255"/>
</restriction>
</simpleType>
</attribute>
</extension>
</complexContent>
</complexType>

6.13.7.2 Semantics

Name Definition

PerceptualInstrumentationDistributionElem&ntType This type represents a perceptual
instrumentation value  within a

distribution of perceptual
instrumentations.
id ID of the specific perceptual

instrumentation represented by | this
distribution element. A reference to a
term from a predefined classifichtion
scheme. For an example perceptual
instrumentation classification scheme,
see Instrumentation Perceptual Attr[bute
CSin Annex D.5.

score Value (1 to 255) for this perceptual
instrumentation  distribution  element
denoting the degree of prominenge of
the specified perceptual
instrumentation. A value of 1 indigates
a minimal degree, while a value off 255
indicates a maximal degree.
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6.13.7.3 Usage

The following table includes some of the perceptual instrumentation terms. The classification scheme for
perceptual instrumentation can be found in Annex D.5.

Perceptual Instrumentation

ID Name

urn:mpeg:mpeg7:cs:InstrumentationPerceptual Attribute CS:2006:300.1 Guitars

urn:mpeg:mpeg7:cs:InstrumentationPerceptual AttributeCS:2006:300.1.1 | Acoustic Guitar

urn:mpeg:mpeg7:cs:InstrumentationPerceptual Attribute CS:2006:300.1.2 | Electric Guitar

urn:mpeg:mpeg7:cs:InstrumentationPerceptual Attribute CS:2006:300.2 Strings

urn:mpeg:mpeg7:cs:InstrumentationPerceptual AttributeCS:2006:300.2.1 | Violin

urn:mpeg:mpeg7:cs:InstrumentationPerceptual AttributeCS:2006:300.2.2 | Cello

The

ids used for the perceptual instrumentation classificatioh scheme are prefixed with

urn:nmpeg:mpeg7:cs:InstrumentationPerceptual AttributeCS:2006:. _This is followed by a hierarchical dot-

sepa
in th
elem
perce
spec

6.13.

rated identification scheme used to specify a particular percepttal instrumentation type. The first element
s id is always 300 for perceptual instrumentation. Thijs\is followed by one or more dot-separated
bnts indicating the specific perceptual instrumentation type.” For example, the id suffix 300.1 indicates the
ptual instrumentation type Guitars, as seen in the table*above. The id suffix 300.1.1 indicates the more
fic perceptual instrumentation Acoustic Guitar, which is a child of the Guitars perceptual instrumentation.

B PerceptuallnstrumentationDistributionType D

Perc¢ptuallnstrumentationDistributionType _is a container for Perceptuallnstrumentation Distribution

ElementType instances. An instance of PérceptuallnstrumentationDistributionType represents the distribution
of Perceptual Instrumentation for a given'song.
6.13.8.1 Syntax
eI Es TSI ETETIEEEETEEEETEEEEEEEEEEEEEEEEEEEEEEE S b
<!--H Definition offPerceptuallnstrumentationDistributionType D ==
O I T A
<complexType name="PerceptuallInstrumentationDistributionType">
<domplexContent>
<extengitn base="mpeg7:AudioDType">
<sedJUence>
<seélement name="Perceptuallnstrumentation"
type="mpeg7:PerceptualInstrumentationDistributionElementType"
</sequence>
</extension>
</complexContent>
</complexType>
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6.13.8.2 Semantics

Name Definition

PerceptualInstrumentationDistributionType This type represents a distribution of Perceptua

Instrumentations.

PerceptualInstrumentation A specific Perceptual Instrumentation classification

and degree of membership within the distributid

n.

6.13.8.3 Example

PerceptuallnstrumentationDistributionType instances represent a distribution of Perceptual Instrumenta‘tions.

Perceptual Instruementation is an example of a distribution perceptual attribute because there may be m
instruments that stand out in a particular song. PerceptuallnstrumentationDistributionType conta

ltiple
NS a

sequence of one or more PerceptuallnstrumentationDistributionElementlype instances, each| one
representing a particular Perceptual Instrumentation type within the distribution’.
For example:
<PerceptualInstrumentationDistributionType>
<PerceptualInstrumentation
id="urn:mpeg:mpeg7:cs:InstrumentationPerceptualAttributeCs:2006:300.1.2"
score="97"/>
<PerceptualInstrumentation
id="urn:mpeg:mpeg7:cs:InstrumentatidnPerceptualAttributeCs:2006:300.1.3"
score="87"/>
<PerceptualInstrumentation
id="urn:mpeg:mpeg7:cs:InstrumentationPerceptualAttributeCS:2006:300.7.1"
score="71"/>
</PerceptualInstrumentationDistributionType>
This example shows a perceptual instrumentation distribution for a song whose primary instruments are
Electric Guitar, Bass, and Drum Set.
6.13.9 PerceptualkanguageType D
A classification” perceptual attribute takes a single value out of several possible values. For examplg, the
perceptualhattribute Language takes on one of several possible languages, while the perceptual attfibute
Vocals taken one of the possible vocals types such as Male, Female, Mixed, etc.
The) four classification perceptual attributes are Perceptual Language, Perceptual Sound, Percgptual
Reécording, and Perceptual Vocals.
Perceptual Language refers to the principal language of the lyrics of a song. Each song is understood to have
at most one principal language.
An instance of PerceptualLanguageType represents the principal language of the lyrics of a song. The class

of a particular PerceptualLanguageType instance is represented by its id, which is a reference to a term in a

classification scheme.

© ISO/IEC 2006 — All rights reserved
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6.13.9.1 Syntax

eI I EEEEETEEEEEEEEEEEEEEEEEEEEEEE S A
<!-- Definition of PerceptuallanguageType D ==
eI s EEEEEEEEETEEEEEEEEEEEEEEEEEEEEEEE S A
<complexType name="PerceptuallanguageType">
<complexContent>
<extension base="mpeg7:AudioDType">

ottt it o Nomao o Aan +17PQ—"mpag7-fgvaa‘Favanhamlrr\a" 11ca—"v‘aq11'§v‘ar\]"
</extension>
/complexContent>
</cdmplexType>

6.13.9.2 Semantics

Name Definition

PergeptuallanguageType This type represents the perceptual language of a song’s
lyrics.

id ID of the specific perceptual language represented by this

instance. A reference/to a term from a predefined
classification scheme?! For an example perceptual
language classification scheme, see Language Perceptual
Attribute CS in"Anrnhex D.7.

6.13.0.3 Usage and Examples

The PerceptualLanguageType attribute takes a. @ingle value out of several possible values. The possible
valugs are identified by terms in a classification scheme. For example, English language lyrics are
represented as:

<PeryceptuallanguageType
id="urn:mpeg:mpeg7:cs:LangliagePerceptualAttributeCS:2006:500.1"/>

6.13.110 PerceptualSoundType D

Percgptual Sound refers to the perceived overall instrumentation style of a song: whether a song sounds
Acouptic (no electronic instrumentation), Electronic (predominantly electronic instrumentation) or Synthesized
(predominantly synthesized).

An instanee of PerceptualSoundType represents the overall instrumentation style of a song. The class of a
partiqular ‘PerceptualSoundType instance is represented by its id, which is a reference to a term in a
classification scheme

6.13.10.1 Syntax

et Es i s TS LTI LTI EEEEETEEEEEEEEEEEEEEEEEEEEEE S b
<!-- Definition of PerceptualSoundType D ==
O It 0 i A
<complexType name="PerceptualSoundType">
<complexContent>
<extension base="mpeg7:AudioDType">

38 © ISO/IEC 2006 — All rights reserved



https://iecnorm.com/api/?name=2837768ebe80e04df3a328a82c71e22f

ISO/IEC 15938-4:2002/Amd.2:2006(E)

<attribute name="id" type="mpeg7:termReferenceType" use="required"/>

</extension>
</complexContent>
</complexType>

6.13.10.2 Semantics

Name Definition

PerceptualSoundType This type represents the overall perceptual sound type of
a song.

id ID of the specific perceptual sound type represented by

this instance. A reference to a term from a prede
classification scheme. For an example perceptual s
type classification scheme{)“see Sound Perce
Attribute CS in Annex D.8.

fined
bund
btual

6.13.10.3 Usage and Examples

The PerceptualSoundType attribute takes a single value out/of\several possible values. The possible Vi
are identified by terms in a classification scheme. For exampl€, acoustic sound is represented as:

alues

<PerceptualSoundType
id="urn:mpeg:mpeg7:cs:SoundPerceptuddAttributeCsS:2006:600.1"/>

6.13.11 PerceptualRecordingType D

Perceptual Recording refers to the_perceived overall sound quality of a song which reflects whether it is
perceived as a live performance or.@sstudio recording.
An instance of PerceptualRecerdingType represents the overall sound quality / recording style of a song{ The
class of a particular PerceptualRecordingType instance is represented by its id, which is a reference to g term
in a classification scheme.
6.13.11.1 Syntax
SR 8 i i i A
<!-- Defithition of PerceptualRecordingType D ==
< == AR H AR AR AR AR A A R R R >
<complexType name="PerceptualRecordingType">
<complexContent>
<extension base="mpeg7:AudioDType">
ICCTrIpute mame— o type="mpeg 7 T CEIMRELErENCELYPE =~ USe— " ITequired
</extension>
</complexContent>
</complexType>
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6.13.11.2 Semantics

Name Definition

PerceptualRecordingType This type represents the overall perceptual recording type
of a song.

id ID of the specific perceptual recording type represented

by this instance. A reference to a term from a predefined
classification scheme. For an example perceptual
recording type classification scheme, see Recording
Perceptual Attribute CS in Annex D.9.

6.13.

The

11.3 Usage and Examples

PerceptualRecordingType attribute takes a single value out of several possiblexvalues. The possible

valugs are identified by terms in a classification scheme.

For example, a live / concert recording is represented as:

<PerlceptualRecordingType
id="urn:mpeg:mpeg7:cs:RecordingPerceptualAttributetS:2006:601.2"/>

And & studio recording is represented as:

<PerceptualRecordingType
id="urn:mpeg:mpeg7:cs:RecordingPerceptual AttributeCS:2006:601.1"/>

6.13.

12 PerceptualVocalsType D

Perc¢ptual Vocals refers to the perceivedigender quality of the voices in a song. Each song is understood to

be e

actly one of either predominantly male voices, predominantly female voices, both male and female

voices, or no voices (i.e. an instrumental song).

An instance of PerceptualVocalsType represents the perceived gender quality of the voices in a song. The
class|of a particular PerceptualVocalsType instance is represented by its id, which is a reference to a term in a
classffication scheme.

6.13.

12.1 Syntax

O e N i i A
<!--H Deffiynition of PerceptualVocalsType D ==>

<P A A A A A A >

<con

5l == [T~ . 17 - 1
MLTALYPT TIdIlTc— TTLLTPLUAdLVULAdLS 1L YPT

<complexContent>

<extension base="mpeg7:AudioDType">
<attribute name="id" type="mpeg7:termReferenceType" use="required"/>
</extension>

</complexContent>
</complexType>
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6.13.12.2 Semantics

Name Definition

PerceptualVocalsType This type represents the perceived gender quality of the

voices in a song.

id ID of the specific perceptual vocals type represente

d by

this Instance. A reference to a term from a predellned

classification scheme. For an example perceptuah v
type classification scheme, see Vocals ~Rerce
Attribute CS in Annex D.10.

cals
ptual

6.13.12.3 Usage and Examples

The PerceptualVocalsType attribute takes a single value out of several possible values. The possible v
are identified by terms in a classification scheme.

For example, a song with predominantly male vocals would be represented as:

alues

<PerceptualVocalsType
id="urn:mpeg:mpeg7:cs:VocalsPerceptualAttributeCsS:2006:602.1"/>

And a song with predominantly female vocals is represented as:

<PerceptualVocals
id="urn:mpeg:mpeg7:cs:VocalsPerceptualAttributeCS:2006:602.2"/>

6.13.13 PerceptualEnergyType D

Linear perceptual attributes are those attributes that only take a scalar value, such that values are under
to have an inherent ordering:’ An example of such a value would be the attribute PerceptualTd
PerceptualTempo is understood to be represented on a single axis, so that any two songs can be assig
single value representing.their perceived tempo. In addition, any two songs may be ordered with resp
their PerceputalTempo:In this case, the value can be represented as an integer between 1 and 255,
that the slowest perceived tempo is indicated by a value of 1, and the fastest perceived tempo is indicat
255.

The four Jinear perceptual attribute are Perceptual Energy, Perceptual Valence, Perceptual Beat
Perceptdal-Tempo.

Perceptual Energy refers to the perceived energy or intensity of a song. Songs with low Perceptual E
values are generally perceived as being quiet, slow, mellow, and lacking in sharp changes. Songs with

5tood
mpo.
hed a
ect to
such
d by

and

hergy
high

Perceptual Energy values are generally perceived as being loud, fast, upbeat and featuring aggr

ssive

emotional qualities.

Perceptual Energy is useful for grouping songs broadly alike in tone or suitability for particular activities
dancing, studying, dining etc.)

(e.g.

An instance of PerceptualEnergyType represents the perceived energy level of a song. The score attribute,
which ranges from 1 to 255, represents the degree of intensity of this attribute. Thus, a value of 1 indicates a

low degree of Perceptual Energy, while a value of 255 indicates a high degree of Perceptual Energy.

© ISO/IEC 2006 — All rights reserved
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6.13.13.1 Syntax

eI I EEEEETEEEEEEEEEEEEEEEEEEEEEEE S A
<!-- Definition of PerceptualEnergyType D ==
eI s EEEEEEEEETEEEEEEEEEEEEEEEEEEEEEEE S A
<complexType name="PerceptualEnergyType">
<complexContent>
<extension base="mpeg7:AudioDType">

attribute name=—"ocoora" 19 Q—"'v‘aqﬂ';v‘arq"
<simpleType>
<restriction base="integer">
<minInclusive value="1"/>
<maxInclusive value="255"/>
</restriction>
</simpleType>
</attribute>
</extension>
/complexContent>
</cdmplexType>

6.13./13.2 Semantics

Name Definition
Per¢eptualEnergyType This type represents the perceptual energy of a song.
score Value (1<to 255) representing the degree of perceptual

energy.displayed by a song. A value of 1 indicates a
minimal degree, while a value of 255 indicates a maximal
degree.

6.13.13.3 Usage and Examples

The PerceptualEnergyType attribute ‘eontains a single score attribute that indicates the level of Perceptual
Energy displayed by a song. For example:

<PerceptualEnergyType‘ score="221"/>

This fepresents a song with a high level of Perceptual Energy. Songs with high Perceptual Energy values are
genefally perceived* as being loud, fast, upbeat, and featuring aggressive emotional qualities. In contrast,
songs with low Perceptual Energy values are generally perceived as being quiet, slow, mellow, and lacking in
sharp changes:

6.13.14.PerceptualValenceType D

Perceptual Valence refers to the overall perceived positiveness / pleasantness (high Perceptual Valence) or
negativeness / unpleasantness (low Perceptual Valence) of a piece of music. Songs with low Perceptual
Valence are generally perceived to be harsh, aggressive or sad. Songs high in Perceptual Valence are
generally perceived to be happy, romantic or upbeat.

Perceptual Valence is useful for grouping songs with broadly similar mood pleasantness or emotional content.
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An instance of PerceptualValenceType represents the perceived valence level of a song. The score attribute,
which ranges from 1 to 255, represents the degree of intensity of this attribute. Thus, a value of 1 indicates a
low degree of Perceptual Valence, while a value of 255 indicates a high degree of Perceptual Valence.

6.13.14.1 Syntax

O It 0 i A
<!-- Definition of PerceptualValenceType D ==>

D= = A A A A A A A A A A A A A A A A A A A A A F S A 6 A A A A A A A 9 A A 9 A A A A 9 A o G
<complexType name="PerceptualValenceType">
<complexContent>
<extension base="mpeg7:AudioDType">
<attribute name="score" use="required">
<simpleType>
<restriction base="integer">
<minInclusive value="1"/>
<maxInclusive value="255"/>
</restriction>
</simpleType>
</attribute>
</extension>
</complexContent>
</complexType>

6.13.14.2 Semantics

Name Définition
PerceptualValenceType This type represents the perceptual valence of a song,
score Value (1 to 255) representing the degree of perceptual

valence displayed by a song. A value of 1 indicates a
minimal degree, while a value of 255 indicates a maximal
degree.

6.13.14.3 Usage and Examples

The PerceptualValenceType attribute contains a single score attribute that indicates the level of Percgptual
Valence displayed by a song. For example:

<PerceptualValenceType score="173"/>

This represents a song with a high level of Perceptual Valence. Songs high in Perceptual Valencg are
génerally perceived to be happy, romantic or upbeat. Songs with low Perceptual Valence are gengrally

perceived to be harsh, aggressive or sad.

6.13.15 PerceptualBeatType D
Perceptual Beat refers to the perceived heaviness of the basic beat of a song. Songs low in Perceptual Beat
are perceived as having a light, unobtrusive beat whereas songs high in Perceptual Beat are perceived as
having heavy, prominent beats.

Perceptual Beat is useful for grouping songs with broadly similar beat prominence.
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An instance of PerceptualBeatType represents the perceived heaviness of the beat of a song. The score
attribute, which ranges from 1 to 255, represents the degree of intensity of this attribute. Thus, a value of 1
indicates Perceptual Beat of low intensity, while a value of 255 indicates a Perceptual Beat of high intensity.

6.13.15.1 Syntax

<U—— ###HAHHHHH A A AR A A AR H A A AR A A R ——>

<!-- Definition of PerceptualBeatType D -—>
I R R R R E R E R TR
<conjplexType name="PerceptualBeatType">

complexContent>

<extension base="mpeg7:AudioDType">
<attribute name="score" use="required">
<simpleType>
<restriction base="integer">
<minInclusive value="1"/>
<maxInclusive value="255"/>
</restriction>
</simpleType>
</attribute>
</extension>
/complexContent>
</cdmplexType>

6.13.15.2 Semantics

Name Definition
PergeptualBeatType This type represents the perceptual beat of a song.
score Value (1 to 255) representing the heaviness of the

perceptual beat displayed by a song. A value of 1
indicates a light perceptual beat, while a value of 255
indicates a heavy perceptual beat.

6.13.15.3 Usage and Examples

The [PerceptualBeatTypétattribute contains a single score attribute that indicates the heaviness of the
Percegptual Beat displayed by a song. For example:

<PerlceptualBeatType score="221"/>

This fepresents a song with a high Percetual Beat. Songs high in Perceptual Beat are perceived as having
heavy, prominent beats, whereas songs low in Perceptual Beat are perceived as having a light, unobtrusive

beat.

6.13.16 PerceptualTempoType D

Perceptual Tempo refers to the perceived subjective tempo of a song. Perceptual Tempo does not reflect the
exact tempo, as for example might be reflected by the beats-per-minute (BPM) or similar measures but rather
the perceived subjective speed of a piece of music. Songs low in Perceptual Tempo are perceived as being
slow, whereas songs high in Perceptual Tempo are perceived as being fast.
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Perceptual Tempo is useful for grouping songs with broadly similar perceived speed. An instance of
PerceptualTempoType represents the perceived tempo of a song. The score attribute, which ranges from 1 to
255, represents the degree of intensity of this attribute. Thus, a value of 1 indicates a low Perceptual Tempo,
while a value of 255 indicates a high Perceptual Tempo.

6.13.16.1 Syntax

<= ###HAHHHH A A AR H A A AR A A AR A A R ——>

'-— Derinition of PerceptualTempolype D —=
<U—— #H##4444HH AR AR AR E AR A A A A S >
<complexType name="PerceptualTempoType">

<complexContent>
<extension base="mpeg7:AudioDType">
<attribute name="score" use="required">
<simpleType>
<restriction base="integer">
<minInclusive value="1"/>
<maxInclusive value="255"/>
</restriction>
</simpleType>
</attribute>
</extension>
</complexContent>
</complexType>

6.13.16.2 Semantics

Name Definition

PerceptualTempoType This type represents the perceptual tempo of a song.

score Value (1 to 255) representing the speed of the perceptual
tempo displayed by a song. A value of 1 indicates a|slow
perceptual tempo, while a value of 255 indicates 4| fast
perceptual tempo.

6.13.16.3 Usage and.Examples

The PerceptualTempoType attribute contains a single score attribute that indicates the speed of the
Perceptual {empo displayed by a song. For example:

<Per¢eptualTempoType score="187"/>

This represents a song with a high Percetual Tempo. Songs high in Perceptual Tempo are perceivéd as

being fast, whereas songs low in Perceptual Tempo are perceived as being slow.

6.13.17 DistributionPerceptual AttributeType

This is a description scheme for the set of perceptual attributes of a given song that are represented by
distributions. Not all distribution perceptual attributes may be available for a particular song.
DistributionPerceptualAttribute Type provides a convenience grouping for multiple perceptual attributes of the
same type.

© ISO/IEC 2006 — All rights reserved 45


https://iecnorm.com/api/?name=2837768ebe80e04df3a328a82c71e22f

ISO/

6.13.

IEC 15938-4:2002/Amd.2:2006(E)

17.1 Syntax

eSS s EEE ST ST LT EEEETEEEEEEEEEEEEEEEEEEE R R b
<!-- Definition of DistributionPerceptualAttributeType -=>
V= HEH#4HHHHHHHAHHH A AR H A H AR R ——>
<complexType name="DistributionPerceptualAttributeType">

<complexContent>

<extension base="mpeg7:AudioDType">

ecllanca
e

minOccurs="0"/>

<element name="PerceptualGenreDistribution"
type="mpeg7:PerceptualGenreDistributionType" minOccurs="0"/>
<element name="PerceptualMoodDistribution"
type="mpeg7:PerceptualMoodDistributionType" minOccurs="0"/>
<element name="PerceptuallLyricsDistribution"
type="mpeg7:PerceptuallLyricsDistributionType" minOccurs="0"/>
<element name="PerceptuallnstrumentationDistribution"
type="mpeg7:PerceptualInstrumentationDistributionType”

</sequence>
</extension>
</lcomplexContent>
</cdmplexType>
6.13.17.2 Semantics
Name Definition
DistributionPerceptualAttributeDSType Container for all distribution perceptual attributes in a
song.
Per¢eptualGenreDistribution Represents the Perceptual Genre distribution of a song.
PerteptualMoodDistribution Represents the Perceptual Mood distribution of a song.
PerteptuallyricsDistribution Represents the Perceptual Lyrics distribution of a song.
PerteptualInstrumentationDistribution Represents the Perceptual Instrumentation distribution
of a song.

6.13.17.3 Instantiation Requirements
In ordler to guarantee a proper instantiation of this description scheme, the following requirements have to be
fulfilled:

o \At least one DistributionPerceptualAttributeDSType sub-type element must be instantiated.

e All id attributes used within the DistributionPerceptualAttributeDSType sub-types must refer to terms

previously defined in a classification scheme.
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6.13.17.4 Usage and Examples

DistributionPerceptual AttributeDSType contains sub-elements representing the Perceptual Genre, Perceptual
Mood, Perceptual Lyrics, and Perceptual Instrumentation of a song. While none of these sub-elements are
required, at least one should be present in order for a DistributionPerceptualAttributeDSType instance to be
useful.

The example below shows a DistributionPerceptualAttributeDSType instance for a song with the following

oot T TotrooT

e Primarily in the Rock/Pop Metal perceptual genre/sub-genre, with some Rock/Hard (Reck and
Rock/Pop Rock elements

e Displays a prominent Happy mood, and to a lesser degree, an Upbeat mood
e The lyrics of the song are about Love / Romance and Happiness / Celebration

¢ No instrumentation information is provided for this song

<DistributionPerceptualAttributeType>
<PerceptualGenreDistribution>
<PerceptualGenre
id="urn:mpeg:mpeg7:cs:GenrePerceptualAttribtiteCS:2006:100.15.11"
score="43"/>
<PerceptualGenre
id="urn:mpeg:mpeg7:cs:GenrePerceptualAttributeCS:2006:100.15.15"
score="194"/>
<PerceptualGenre
id="urn:mpeg:mpeg7:cs:GenrePerceptual AttributeCsS:2006:100.15.16"
score="18"/>
</PerceptualGenreDistribution>
<PerceptualMoodDistribution>
<PerceptualMood
id="urn:mpeg:mpeg7:cs:MoodPerceptualAttributeCS:2006:200.1.6"
score="163"/>
<PerceptualMood
id="urn:mpeg:mpeg’:cs:MoodPerceptualAttributeCS:2006:200.1.13"
score="92"/>
</PerceptualMoodbistribution>
<PerceptuallyricsDistribution>
<Perceptuallyrics
id="urntmpeg:mpeg7:cs:LyricsPerceptualAttributeCS:2006:400.1"
score="143"/>
<Peregeptuallyrics
Fd="urn:mpeg:mpeg’:cs:LyricsPerceptualAttributeCS:2006:400.2"
Score="112"/>
</PerceptuallyricsDistribution>
<{Di'stributionPerceptualAttributeType>

6.13.18 ClassificationPerceptual AttributeType

This is a description scheme for the set of perceptual attributes of a given song that are represented solely by
classifications.  Not all classification perceptual attributes may be available for a particular song.
ClassificationPerceptual AttributeDSType provides a convenience grouping for multiple perceptual attributes of
the same type.
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6.13.18.1 Syntax

eSS s EEE ST ST LT EEEETEEEEEEEEEEEEEEEEEEE R R b
<!-- Definition of ClassificationPerceptualAttributeType ==
V= HEH#4HHHHHHHAHHH A AR H A H AR R ——>
<complexType name="ClassificationPerceptualAttributeType">
<complexContent>
<extension base="mpeg7:AudioDType">

ecllanca
e

<element name="Perceptuallanguage" type="mpeg7/:PerceptuallanguageType"
minOccurs="0"/>
<element name="PerceptualSound" type="mpeg7:PerceptualSoundType"
minOccurs="0"/>
<element name="PerceptualRecording" type="mpeg7:PerceptualRecordingType"
minOccurs="0"/>
<element name="PerceptualVocals" type="mpeg7:PerceptualVocalsZype"
minOccurs="0"/>
</sequence>
</extension>
</lcomplexContent>
</cdmplexType>

6.13.18.2 Semantics

Name Definition

ClagsificationPerceptualAttributeType Container for all classification perceptual attributes for

a song.

Perg¢eptuallanguage Represents the Perceptual Language of the lyrics of a
song.

Per¢eptualSound Represents the Perceptual Sound of a song.

Per¢eptualRecording Represents the Perceptual Recording type of a song.

Per¢eptualVocals Represents the Perceptual Vocals type of a song.

6.13./18.3 Instantiation-Requirements

In ordler to guarantee a proper instantiation of this description scheme, the following requirements have to be
fulfilled:

Atleast one ClassificationPerceptualAttribute DS Type sub-type element must be instantiated.

e All id attributes used within the ClassificationPerceptualAttributeDSType sub-types must refer to terms
previously defined in a classification scheme.

6.13.18.4 Usage and Examples

ClassificationPerceptualAttributeDSType contains sub-elements representing the Perceptual Language,
Perceptual Sound type, Perceptual Recording type, and Perceptual Vocals type of a song. While none of
these sub-elements are required, at least one should be present in order for a
ClassificationPerceptual AttributeDSType instance to be useful.
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The example below shows a ClassificationPerceptualAttributeDSType instance for a song with the following

characteristics:
e English language lyrics
e An electronic sound

e A studio recording

e Male vocals

<ClassificationPerceptualAttributeType>
<Perceptuallanguage
id="urn:mpeg:mpeg7:cs:LanguagePerceptualAttributeCsS:2006:500.1"/A>
<PerceptualSound
id="urn:mpeg:mpeg7:cs:SoundPerceptualAttributeCsS:2006:600.2" />
<PerceptualRecording
id="urn:mpeg:mpeg7:cs:LanguagePerceptualAttributeCS:2006:601.1"/>
<PerceptualVocals
id="urn:mpeg:mpeg7:cs:VocalsPerceptualAttributeCS:2006:602.1"/>
</ClassificationPerceptualAttributeType>

6.13.19 LinearPerceptual AttributeDSType

This is a description scheme for the set of perceptual attributes of a given song that are represented solgly by

a score value. Not all linear perceptual attributes may be available for a particular pong.
LinearPerceptualAttributeDSType provides a convefience grouping for multiple perceptual attributes ¢f the
same type.
6.13.19.1 Syntax
NEEIE s s Esi s s ET LT LT LN EEEEEEEEEEEEEEEEEEEEEEEEEEE SRR LR SRS b
<!-- Definition of LinearPeficeptualAttributeType ==
I 0 A
<complexType name="LinearPerceptualAttributeType">
<complexContent>
<extension bases''mpeg7:AudioDType">
<sequence>
<element name="PerceptualEnergy" type="mpeg7:PerceptualEnergyType"
minOccurs="0"/>
<elément name="PerceptualValence" type="mpeg7:PerceptualValenceType"
minOccurs="0"/>
<element name="PerceptualBeat" type="mpeg7:PerceptualBeatType"
minOccurs="0"/>
<element name="PerceptualTempo" type="mpeg7:PerceptualTempoType"
minOccurs="0"/>
</sequence>
extension
</complexContent>
</complexType>
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6.13.19.2 Semantics

Name Definition

LinearPerceptualAttributeDSType Container for all linear perceptual attributes for a
song.

PerceptualEnergy Represents the Perceptual Energy of a song.

Per¢eptualValence Represents the Perceptual Valence of a song.

PerteptualBeat Represents the Perceptual Beat of a song.

Per¢eptualTempo Represents the Perceptual Tempo of a seng.

6.13.119.3 Instantiation Requirements

In ordler to guarantee a proper instantiation of this description scheme, the following requirements have to be
fulfilled:

6.13.

At least one LinearPerceptualAttributeDSType sub-type element must be instantiated.

19.4 Usage and Examples

LinegrPerceptualAttributeDSType contains sub-elements representing the Perceptual Energy, Perceptual
Valence, Perceptual Beat, and Perceptual Tempo of a sofng) While none of these sub-elements are required,
at legst one should be present in order for a LinearPerceptualAttributeDSType instance to be useful.

The

example below shows a LinearPerceptualAttributeDSType instance for a song with the following

characteristics:

High Perceptual Energy
Very high Perceptual Valencé\(positive feelings)
A relatively heavy Perceptual Beat

A relatively fast Perceptual Tempo

<Lin
<H
<H
<H
<H
</Li

earPerceptdonType>
erceptuadEnergy score="181"/>
erceptmalValence score="244"/>
erceptudlBeat score="160"/>
erceptualTempo score="170"/>
ne@rPerceptionType>

6.13.20 Perceptual AttributeDSType

PerceptualAttributeDSType is a super-container for the three type-specific perceptual attribute containers. A
PerceptualAttributeDSType instance represents the full set of perceptual attributes for a given song.
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6.13.20.1 Syntax

eSS s EsE S s LT ST LT EEEETEEEEEEEEEEEEEEEEEEE LR R b
<!-- Definition of PerceptualAttributeDSType ==
eSS EsE ST LT ST LT EEEETEEEEEEEEEEEEEEEE TR R b
<complexType name="PerceptualAttributeDSType">
<complexContent>
<extension base="mpeg7:AudioDSType">

ecllanca
e

<element name="Distribution"
type="mpeg7:DistributionPerceptualAttributeType" minOccumrs="{Q"/>
<element name="Classification"
type="mpeg7:ClassificationPerceptualAttributeType"
minOccurs="0"/>
<element name="LinearPerception"
type="mpeg7:LinearPerceptualAttributeType" min@ccurs="0"/>
</sequence>
</extension>
</complexContent>
</complexType>

6.13.20.2 Semantics

Name Definition
PerceptualAttributeDSType Container for all perceptual attributes of a song.
Distribution Sub-container for the distribution-specific perceptual

attributes of a song.

Classification Sub-container for the classification-specific perceptual
attributes of a song.

LinearPerception Sub-container for the linear-specific perceptual
attributes of a song.

6.13.20.3 Instantiation Requirements

In order to guarantee a proper instantiation of this description scheme, the following requirements have [to be
fulfilled:

e Atleast one PerceptualAttributeDSType sub-type element must be instantiated.

L 6.13.20.4 Usage and Examples

The following example describes the perceptual attributes of a song:

<AudioDescriptionScheme xsi:type="PerceptualAttributeDSType">
<Distribution>
<PerceptualGenreDistribution>
<PerceptualGenre
id="urn:mpeg:mpeg7:cs:GenrePerceptualAttributeCS:2006:100.15.11"
score="13"/>
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<PerceptualGenre
id="urn:mpeg:mpeg7:cs:GenrePerceptualAttributeCS:2006:100.15.16"
score="6"/>

<PerceptualGenre
id="urn:mpeg:mpeg7:cs:GenrePerceptualAttributeCS:2006:100.15.18"
score="228"/>

<PerceptualGenre
id="urn:mpeg:mpeg7:cs:GenrePerceptualAttributeCsS:2006:100.15.23"

cora="121
+

=3

<PerceptualGenre
id="urn:mpeg:mpeg7:cs:GenrePerceptualAttributeCS:2006:100.15.27"
score="5"/>
</PerceptualGenreDistribution>
<PerceptualMoodDistribution>
<PerceptualMood
id="urn:mpeg:mpeg7:cs:MoodPerceptualAttributeCS:2006:200.1.6"
score="66"/>
<PerceptualMood
id="urn:mpeg:mpeg7:cs:MoodPerceptualAttributeCS:2006:20031.13"
score="92"/>
<PerceptualMood
id="urn:mpeg:mpeg7:cs:MoodPerceptualAttributeCS:2006:200.2.5"
score="49"/>
<PerceptualMood
id="urn:mpeg:mpeg7:cs:MoodPerceptualAttributetS:2006:200.2.8"
score="48"/>
</PerceptualMoodDistribution>
<PerceptuallyricsDistribution>
<Perceptuallyrics
id="urn:mpeg:mpeg7:cs:LyricsPerceptudlAttributeCsS:2006:400.1"
score="143"/>
<Perceptuallyrics
id="urn:mpeg:mpeg7:cs:LyricsPerceptualAttributeCS:2006:400.2"
score="40"/>
<Perceptuallyrics
id="urn:mpeg:mpeg7:cs:LydicsPerceptualAttributeCS:2006:400.5"
score="72"/>
</PerceptuallyricsDistribydtion>
<PerceptuallInstrumentationDistribution>
<PerceptualInstrumerntation
id="urn:mpeg:mpeg7:cs:InstrumentationPerceptualAttributeCS:2006:300.1.2"
score="104"/>
<Perceptualfnstrumentation
id="urnimpeg:mpeg7:cs:InstrumentationPerceptualAttributeCS:2006:300.1.3"
score="el" />
<PerceptualInstrumentation
id="lurn:mpeg:mpeg7:cs:InstrumentationPerceptualAttributeCs:2006:300.7.1"
Score="90"/>
</PerceptuallnstrumentationDistribution>
</DisStribution>

<Classification>
<Perceptuallanguage
id="urn:mpeg:mpeg7:cs:LanguagePerceptualAttributeCsS:2006:500.1"/>
<PerceptualSound
id="urn:mpeg:mpeg7:cs:SoundPerceptualAttributeCsS:2006:600.2"/>
<PerceptualRecording
id="urn:mpeg:mpeg7:cs:LanguagePerceptualAttributeCsS:2006:601.1"/>
<PerceptualVocals
id="urn:mpeg:mpeg7:cs:VocalsPerceptualAttributeCS:2006:602.1"/>
</Classification>
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<LinearPerception>
<PerceptualEnergy score="181"/>
<PerceptualValence score="244"/>
<PerceptualBeat score="160"/>
<PerceptualTempo score="170"/>
</LinearPerception>
</AudioDescriptorScheme>

Add the following table to Annex B:

Patent statements for ISO/IEC 15938-4:2002/Amd.2

ISO/IEC 15938-4:2002/Amd.2

Patent Statements

Fraunhofer

Moodlogic

Add a new Annex after Annex C:

Annex D
(normative)

Chord tables and additional Classification Schemes used in
ISO/IEC 15938-4:Audio

D.1 Numbering of tones belonging to a certain type of triad

Table D.1 — This table shows the design of chords at different chord modes.

number of half
tones fromithe| O 1 2 3 4 5 6 7 8 9 10 11
base tone
sample notes c c# d d# e f f# g g# a a# b
major 1 1 1
minor 1 1 1
augmented 1 1 1
diminished 1 1 1
suspended 2 1 1 1
suspended 4 1 1 1
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D.2 Numbering of tones belonging to a certain type of 7th chord.

Table D.2 - This table shows additional notes (marked with 1) on 7" chords.

Major7 1

Dominant 7 1

D.3 |[Example Classification Scheme for Genre Perceptual Attribute CS

<ClgssificationScheme

Iri="urn:mpeg:mpeg’:cs:GenrePerceptualAttributeCS:2006"
omain="//PerceptualAttributeDS/Distribution/PerceptualGenreDistkiPution/Perc
eptyalGenre">

Header xsi:type="DescriptionMetadataType">
<Comment>
<FreeTextAnnotation xml:lang="en">
The terms in this classification scheme (perceptual genres)
describe the general style or styles of &,piece of music.
A particular piece of music is understoed¥to have potential
degrees of membership in more than one_genre or style
of music. For example, a particular\seng may be perceived
to be predominantly a Rock song with elements of Country.
Perceptual genres are useful fo& finding songs which embody
the same or similar styles oflmhsic.
</FreeTextAnnotation>
</Comment>
/Header>

Term termId="100">
<Name xml:lang="en">PerceptualGenre</Name>
<Term termId="100.1">
<Name xml:lang="en"SAlternative</Name>
<Term termId="100-1.1">
<Name xml:larig="en">Alt Dance</Name>
</Term>
<Term termid="100.1.2">
<Nameyxml:lang="en">Alt Power Pop</Name>
</Termn>
<Term, termId="100.1.3">
SName xml:lang="en">AlternaPop</Name>
</)Term>
<Term termId="100.1.4">
<Name xml:lang="en">BritPop</Name>
</Term>

<Term termId="100.1.5">

<Name xml:lang="en">Chamber Pop</Name>
</Term>
<Term termId="100.1.6">

<Name xml:lang="en">DreamPop</Name>
</Term>
<Term termId="100.1.7">

<Name xml:lang="en">Experimental</Name>
</Term>
<Term termId="100.1.8">
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<Name xml:lang="en">Goth</Name>
</Term>
<Term termId="100.1.9">
<Name xml:lang="en">Grunge/Post Grunge</Name>
</Term>
<Term termId="100.1.10">
<Name xml:lang="en">Indie</Name>
</Term>

L0 PENES NI SN N = P | e 0 I 1.0
H—ee¥ S 2= e~

<Name xml:lang="en">Industrial</Name>
</Term>
<Term termId="100.1.12">

<Name xml:lang="en">Industrial Dance</Name>
</Term>
<Term termId="100.1.13">

<Name xml:lang="en">Industrial Metal</Name>
</Term>
<Term termId="100.1.14">

<Name xml:lang="en">Latin Alternative</Name>
</Term>
<Term termId="100.1.15">

<Name xml:lang="en">Neo Psychedelic</Nane>
</Term>
<Term termId="100.1.16">

<Name xml:lang="en">Neo-Swing</Name>
</Term>
<Term termId="100.1.17">

<Name xml:lang="en">New Romantic</Name>
</Term>
<Term termId="100.1.18">

<Name xml:lang="en">New\Wave</Name>
</Term>
<Term termId="100.1.19">

<Name xml:lang="&n">New Wave Ska</Name>
</Term>
<Term termId="100.1.20">

<Name xml:lang="en">Punk Revival</Name>
</Term>
<Term termId="100.1.21">

<Namenxml:lang="en">Punk/Pre-Punk</Name>
</Term>
<Term, termId="100.1.22">

<Name xml:lang="en">Rap/Funk/Metal</Name>
</Term>
<Term termId="100.1.23">

<Name xml:lang="en">Riot Grrrl</Name>
</Term>
<Term termId="100.1.24">

<Name xml:lang="en">Ska Revival</Name>
</Term>

<Term termId="100.1.25">
<Name xml:lang="en">Synth Pop</Name>
</Term>
<Term termId="100.1.26">
<Name xml:lang="en">Urban Folk</Name>
</Term>
</Term>
<Term termId="100.2">
<Name xml:lang="en">Blues</Name>
<Term termId="100.2.1">
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<Name xml:lang="en">Classic</Name>
</Term>
<Term termId="100.2.2">

<Name xml:lang="en">Early Acoustic</Name>
</Term>
<Term termId="100.2.3">

<Name xml:lang="en">Jump Blues</Name>
</Term>

Mo o T 01 AN 2 AW
H—ee¥ S 2= s

<Name xml:lang="en">Modern Acoustic</Name>
</Term>
<Term termId="100.2.5">

<Name xml:lang="en">Modern Electric</Name>
</Term>

</Term>
<Term termId="100.3">

<Name xml:lang="en">Country</Name>
<Term termId="100.3.1">

<Name xml:lang="en">Alt Country Rock</Name>
</Term>
<Term termId="100.3.2">

<Name xml:lang="en">Americana</Name>
</Term>
<Term termId="100.3.3">

<Name xml:lang="en">Bluegrass</Name>
</Term>
<Term termId="100.3.4">

<Name xml:lang="en">Country Pop</Name>
</Term>
<Term termId="100.3.5">

<Name xml:lang="en">Cowboy</Name>
</Term>
<Term termId="100.3.6">

<Name xml:lang="en">Eag§y Country</Name>
</Term>
<Term termId="100.3.7">

<Name xml:lang="én">Honky Tonk</Name>
</Term>
<Term termId="100=3.8">

<Name xmlgdharig="en">Nashville</Name>
</Term>
<Term termid="100.3.9">

<Namé\yxml:lang="en">New Traditional</Name>
</Term>
<Texrm\termId="100.3.10">

<Name xml:lang="en">Outlaw</Name>
</ Term>
<Term termId="100.3.11">

<Name xml:lang="en">Traditional</Name>
</Term>

<Term termId="100.3.12">
<Name xml:lang="en">Western Swing</Name>
</Term>
</Term>
<Term termId="100.4">
<Name xml:lang="en">Easy Listening</Name>
<Term termId="100.4.1">
<Name xml:lang="en">Cabaret</Name>
</Term>
<Term termId="100.4.2">
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<Name xml:lang="en">Classical Crossover</Name>
</Term>
<Term termId="100.4.3">
<Name xml:lang="en">Orchestral</Name>
</Term>
<Term termId="100.4.4">
<Name xml:lang="en">Standards</Name>
</Term>

Lanl “xa.
m=paay

-+

<Term termId="100.5">

<Name xml:lang="en">Electronica</Name>
<Term termId="100.5.1">

<Name xml:lang="en">Acid House</Name>
</Term>
<Term termId="100.5.2">

<Name xml:lang="en">Ambient</Name>
</Term>
<Term termId="100.5.3">

<Name xml:lang="en">Beats &amp; Breaks</Name>
</Term>
<Term termId="100.5.4">

<Name xml:lang="en">Detroit</Name>
</Term>
<Term termId="100.5.5">

<Name xml:lang="en">Digital Hardcore</Name>
</Term>
<Term termId="100.5.6">

<Name xml:lang="en">Drum &amp; Bass</Name>
</Term>
<Term termId="100.5.7">

<Name xml:lang="en">EleetroFunk</Name>
</Term>
<Term termId="100.5.8">

<Name xml:lang="&n">ElectroTechno</Name>
</Term>
<Term termId="100.5.9">

<Name xml:lang="en">Experimental Techno</Name>
</Term>
<Term termId="100.5.10">

<Namenxml:lang="en">House</Name>
</Term>
<Term, termId="100.5.11">

<Name xml:lang="en">Jazz-House</Name>
</Term>
<Term termId="100.5.12">

<Name xml:lang="en">Krautrock</Name>
</Term>
<Term termId="100.5.13">

<Name xml:lang="en">Techno</Name>
</Term>

<Term termId="100.5.14">
<Name xml:lang="en">Trance</Name>
</Term>
<Term termId="100.5.15">
<Name xml:lang="en">Triphop</Name>
</Term>
<Term termId="100.5.16">
<Name xml:lang="en">UK Garage / 2-Step</Name>
</Term>
</Term>
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<Term termId="100.6">
<Name xml:lang="en">Folk</Name>
<Term termId="100.6.1">
<Name xml:lang="en">British/Celtic</Name>
</Term>
<Term termId="100.6.2">
<Name xml:lang="en">Cajun/Zydeco</Name>
</Term>

T o T 01 AN o 2
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<Name xml:lang="en">Newgrass</Name>
</Term>
<Term termId="100.6.4">
<Name xml:lang="en">Singer/Songwriter</Name>
</Term>
<Term termId="100.6.5">
<Name xml:lang="en">Traditional</Name>
</Term>
</Term>
<Term termId="100.7">
<Name xml:lang="en">Gospel/Christian</Name>
<Term termId="100.7.1">
<Name xml:lang="en">Contemporary</Name>
</Term>
<Term termId="100.7.2">
<Name xml:lang="en">Traditional</Name>
</Term>
</Term>
<Term termId="100.8">
<Name xml:lang="en">Jazz</Name>
<Term termId="100.8.1">
<Name xml:lang="en">BeBop</Ndame>
</Term>
<Term termId="100.8.2">
<Name xml:lang="en">Cl4ssic</Name>
</Term>
<Term termId="100.8.3">
<Name xml:lang="en">Cool</Name>
</Term>
<Term termId="100=8.4">
<Name xmlgdatig="en">Free/Avant Garde</Name>
</Term>
<Term termid="100.8.5">
<Namé\yxml:lang="en">Fusion</Name>
</Term>
<Texrm\termId="100.8.6">
<Name xml:lang="en">Hard Bop</Name>
</ Term>
<Term termId="100.8.7">
<Name xml:lang="en">Jazz Vocal</Name>
</Term>

<Term termId="100.8.8">
<Name xml:lang="en">Latin</Name>
</Term>
<Term termId="100.8.9">
<Name xml:lang="en">Post Bop</Name>
</Term>
<Term termId="100.8.10">
<Name xml:lang="en">Small Group Swing</Name>
</Term>
<Term termId="100.8.11">
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<Name xml:lang="en">Smooth</Name>
</Term>
<Term termId="100.8.12">

<Name xml:lang="en">Soul/Groove</Name>
</Term>
<Term termId="100.8.13">

<Name xml:lang="en">Swing/Big Band</Name>
</Term>
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<Term termId="100.9">
<Name xml:lang="en">Latin</Name>
<Term termId="100.9.1">
<Name xml:lang="en">Afro Cuban Heritage</Name>
</Term>
<Term termId="100.9.2">
<Name xml:lang="en">Argentina-Tango</Name>
</Term>
<Term termId="100.9.3">
<Name xml:lang="en">Brazilian</Name>
</Term>
<Term termId="100.9.4">
<Name xml:lang="en">Conjunto</Name>
</Term>
<Term termId="100.9.5">
<Name xml:lang="en">Latin Folk</Nam&>
</Term>
<Term termId="100.9.6">
<Name xml:lang="en">Latin Pgop¥/Name>
</Term>
<Term termId="100.9.7">
<Name xml:lang="en">Norteno</Name>
</Term>
<Term termId="100.9.8">
<Name xml:lang="&n">Ranchera</Name>
</Term>
<Term termId="1:00.9.9">
<Name xml:lang="en">Salsa</Name>
</Term>
<Term termId="100.9.10">
<Namexml:lang="en">Tejano</Name>
</Term>
</Term>
<Term termId="100.10">
<Name xml:lang="en">New Age</Name>
<Term termId="100.10.1">
<Name xml:lang="en">Avant Garde/Minimal</Name>
</Term>
<Term termId="100.10.2">
<Name xml:lang="en">Ethnic Fusion</Name>
</Term>

<Term termId="100.10.3">

<Name xml:lang="en">Nature/Ethnic</Name>
</Term>
<Term termId="100.10.4">

<Name xml:lang="en">Neo-Classical</Name>
</Term>
<Term termId="100.10.5">

<Name xml:lang="en">Worldbeat Fusion</Name>
</Term>

</Term>
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<Term termId="100.11">

<Name xml:lang="en">Pop/Dance</Name>
<Term termId="100.11.1">

<Name xml:lang="en">Acid-Jazz</Name>
</Term>
<Term termId="100.11.2">

<Name xml:lang="en">Disco</Name>
</Term>
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<Name xml:lang="en">Eurodance</Name>
</Term>
<Term termId="100.11.4">
<Name xml:lang="en">Mainstream</Name>
</Term>
<Term termId="100.11.5">
<Name xml:lang="en">Teen Pop</Name>
</Term>
</Term>
<Term termId="100.12">
<Name xml:lang="en">R&amp;B/Soul</Name>
<Term termId="100.12.1">
<Name xml:lang="en">Classic Soul</Name>
</Term>
<Term termId="100.12.2">
<Name xml:lang="en">Contemporary</Name>
</Term>
<Term termId="100.12.3">
<Name xml:lang="en">Doo-Wop</Namey
</Term>
<Term termId="100.12.4">
<Name xml:lang="en">Funk</Name>
</Term>
<Term termId="100.12.5">
<Name xml:lang="en">Mgfown</Name>
</Term>
<Term termId="100.12.:8">
<Name xml:lang="én">Neo-Soul</Name>
</Term>
<Term termId="10Q=12.7">
<Name xmlgdarig="en">New Jack Swing</Name>
</Term>
<Term termid="100.12.8">
<Namé\yxml:lang="en">Philly Soul</Name>
</Term>
<Texm\termId="100.12.9">
<Name xml:lang="en">Quiet Storm</Name>
</ Term>
</ Term>
SPerm termId="100.13">
<Name xml:lang="en">Rap/Hip-Hop</Name>

<Term termId="100.13.1">

<Name xml:lang="en">Alternative</Name>
</Term>
<Term termId="100.13.2">

<Name xml:lang="en">Gangsta/G-Funk</Name>
</Term>
<Term termId="100.13.3">

<Name xml:lang="en">Hardcore</Name>
</Term>
<Term termId="100.13.4">
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<Name xml:lang="en">01ld School</Name>
</Term>
<Term termId="100.13.5">

<Name xml:lang="en">Pop Rap</Name>
</Term>
<Term termId="100.13.6">

<Name xml:lang="en">Turntablist</Name>
</Term>
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<Term termId="100.14">
<Name xml:lang="en">Reggae</Name>
<Term termId="100.14.1">
<Name xml:lang="en">Dancehall &amp; Ragga</Name>
</Term>
<Term termId="100.14.2">
<Name xml:lang="en">Dub &amp; DJI</Name>
</Term>
<Term termId="100.14.3">
<Name xml:lang="en">Lovers Rock</Name>
</Term>
<Term termId="100.14.4">
<Name xml:lang="en">Roots Reggae</Name
</Term>
<Term termId="100.14.5">
<Name xml:lang="en">Ska &amp; Rocksteady</Name>
</Term>
</Term>
<Term termId="100.15">
<Name xml:lang="en">Rock</Name>
<Term termId="100.15.1">
<Name xml:lang="en">Adult Alternative</Name>
</Term>
<Term termId="100.15.2">
<Name xml:lang="En">Adult Contemporary</Name>
</Term>
<Term termId="100%15.3">
<Name xml:lang="en">AM Radio Rock</Name>
</Term>
<Term termId="100.15.4">
<Namenxml:lang="en">Blues Rock</Name>
</Term>
<Term, termId="100.15.5">
<Name xml:lang="en">British Pop Invasion</Name>
</Term>
<Term termId="100.15.6">
<Name xml:lang="en">British Rock Invasion</Name>
</Term>
<Term termId="100.15.7">
<Name xml:lang="en">Classic Teen Idols</Name>
</Term>

<Term termId="100.15.8">

<Name xml:lang="en">Country Rock</Name>
</Term>
<Term termId="100.15.9">

<Name xml:lang="en">Folk Rock</Name>
</Term>
<Term termId="100.15.10">

<Name xml:lang="en">Girl Groups</Name>
</Term>
<Term termId="100.15.11">
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