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ABSTRACT

Non-metric music forms the core of the repertoire in
Iranian classical music. Dastgahi music serves as the un-
derlying theoretical system for both Iranian art music and
certain folk traditions. At the heart of Iranian classical mu-
sic lies the radif, a foundational repertoire that organizes
melodic material central to performance and pedagogy.

In this study, we introduce the first digital corpus rep-
resenting the complete non-metrical radif repertoire, cov-
ering all 13 existing components of this repertoire. We
provide MIDI files (about 281 minutes in total) and data
spreadsheets describing notes, note durations, intervals,
and hierarchical structures for 228 pieces of music. We
faithfully represent the tonality including quarter-tones,
and the non-metric aspect. Furthermore, we provide sup-
porting basic statistics, and measures of complexity and
similarity over the corpus.

Our corpus provides a platform for computational stud-
ies of Iranian classical music. Researchers might employ it
in studying melodic patterns, investigating improvisational
styles, or for other tasks in music information retrieval,
music theory, and computational (ethno)musicology.

1. INTRODUCTION

While ethnic music traditions from around the world have
recently gained more attention in computational research,
many still lack the necessary datasets to support such stud-
ies. Iran, with its rich diversity of ethnic and folk musical
traditions, offers great potential for computational analysis
that reflects its regional musical identity.

In this work, we take a step toward addressing this gap
by introducing a dataset specifically focused on Iranian
non-metric classical music, aiming to support and inspire
future studies in this area. We begin by introducing Iranian
classical music and its core repertoire, the radif. After re-
viewing previously published datasets, we present our own
dataset in detail. Finally, we provide a statistical and vi-
sual overview of the dataset, which can serve as a useful
reference for researchers and practitioners.
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1.1 Foundations of Iranian Classical Music

Iranian classical music comes from a larger style of mu-
sic called dastgahi music. This term describes the theo-
retical framework underlying Iranian classical music and
certain styles of Iranian folk music, such as bakhtiari. The
core repertoire of Iranian classical music is radif (literally
"order"), a structured collection of melodies transmitted
across generations and foundational to performance and
pedagogy.

Radif is a collection of melodies organized into a spe-
cific sequence, typically divided into 12 subcategories (tra-
ditionally 13). Out of these, seven are primary subcate-
gories known as dastgah, and five (respectively six) are
secondary, referred to as avaz, which can also be consid-
ered as smaller dastgah and serve as subcategories for the
primary seven. Each of these subcategories is known for its
distinctive characteristics. They are typically recognized
based on their main mode (Introduced in the first gitsheh),
the functional roles of their tones within that mode, and the
specific sequence of giishehs within them.

The dastgahs are: shur, segah, nava, homayin,
chahargah, mahiir, and rastpanjgah.

The avazes are: bayat-e-kord, bayat-e-tork (also re-
ferred to as bayat-e-zand), dashti, abii’ata, afshari, and
bayat-e-esfahan.

Among the six avazes, bayat-e-esfahan is a subcategory
of the homayiin, while the remaining are subcategories of
the shur. In many accounts, radif is considered to have
5 avazes, as bayat-e-kord is often omitted. The reason is
that most experts dispute the requirement of recognizing
it as a independent avaz. In this study, we have included
bayat-e-kord to ensure a complete representation.

Each of these subcategories comprises pieces called
giishehs. These giishehs can range from being as brief as a
single sentence to as extensive as a full composition, with
performances lasting several minutes.

Giishehs can be divided into three types: modal,
melodic, and rhythmic. Modal giishehs are played to in-
troduce a mode as a small framework for improvisation.
Melodic giishehs introduce a specific melody and its varia-
tions, where that specific melody remains fixed in different
performance versions. Rhythmic giishehs represent a spe-
cific rhythm and its variations. The same giisheh names
may appear in different dastgahs or avazes. Kereshmeh is
a rhythmic gisheh that appears multiple times in the radif,
sharing the same rhythmic pattern in each case. Another
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example is hazin, a melody that is performed in different
modes; it is classified as a melodic giisheh. Qaracheh is an
example of a modal giisheh that appears in more than one
dastgah.

The term avaz has three meanings: 1) broadly, it refers
to singing; 2) more generally, it refers to Iranian non-
metric music; and 3) more specifically, it signifies the seg-
ments of radif that are smaller than a dastgah. This study
focuses on the third definition, though the other two mean-
ings are clarified where relevant.

Non-metric music refers to musical organization that
lacks regular meter while potentially maintaining other
temporal structures [1]. The distinction between non-
metric music and free-rhythm music centers on the preser-
vation of proportional durational relationships. [2] defines
free rhythm as “the rhythm of music without perceived
periodic organization,” encompassing music where tem-
poral organization serves non-rhythmic goals such as text
transmission or melodic exposition. We consider that non-
metric music maintains relative proportional relationships
between note durations despite lacking metrical organiza-
tion, while free-rhythm music may abandon proportional
consistency entirely.

Tsuge discusses the concept of non-metric music and
emphasizes its greater importance in Iranian music com-
pared to other traditions [3]. He explains that the rhythmic
structure of @vaz (second definition) music is mainly based
on the poetic rthythm system, where a repeating pattern of
different number and size of syllables shapes its rhythm.
This structure is closely connected to the nature of the Per-
sian (Farsi) language and its classical poetry system which
plays a significant role in how the melody is formed and
perceived. Kanani and Azadehfar [4] described the key
avaz (second definition) patterns commonly found in non-
metric traditional Iranian vocal music.

The exact origins of the radif system in Iranian music
are not clearly defined. Some sources, like Bruno Nettl, be-
lieve it originated in the 17th century, while others suggest
the 18th century as the starting point [5—7]. What is clear,
however, is that radif developed from the late Safavid era
(1670s-1730s) through to the mid-Qajar period (1850s).
The lack of precise dating can be linked to the oral tradi-
tion of this music and the absence of recording technology
at the time.

It is believed that radif was created to support the teach-
ing of musical modes and to enhance skills in improvi-
sation and modulation within Iranian art music [8]. The
same radif can be interpreted differently by different mu-
sicians, and once a student becomes a master, they are able
to develop their own version of the radif. Over time, many
prominent music masters have created their own interpre-
tations, leading to different versions of radif. These musi-
cians developed their radif based on their personal under-
standing, experience, and expression of Iranian modes, ei-
ther for their own performances or to teach younger learn-
ers. Traditionally, radif was passed down orally from mas-
ter to student, preserving its legacy and technical details
through generations.
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The version of radif curated by musician and educator
Mirza * Abdollah has become the most widely used choice
in private lessons, university music education and conser-
vatories over the past century. Initially, it was mainly asso-
ciated with the 7ar and setar instruments, but today, it has
been adapted and performed on many key Iranian instru-
ments, including kamancheh, santiir, ney, ganin, oiid, and
geychak.

1.2 Exploring Datasets

In recent years, the creation and sharing of digital music
corpora has gained significant attention among researchers
in areas such as music information retrieval, computa-
tional musicology, and natural language processing. Var-
ious studies have demonstrated that well-curated datasets
can facilitate analysis of both symbolic and audio musi-
cal features, thereby promoting new insights into musical
traditions [9, 10], styles, and technologies.

Many music information retrieval (MIR) corpora are
primarily audio-based, with annotations for pitch, timing,
structural information, etc., e.g. [11, 12], while others are
symbolic / score-based. Of the latter, some are based on
automated reading of paper scores [13]. Ours differs in
that we have manually written the digital score.

Considering other musical traditions in the geographi-
cal region, there is no symbolic corpus available for Ara-
bic Maqam music, whereas a symbolic corpus does exist
for Turkish Makams, known as SymbTr [14].

There are some audio datasets related to these musi-
cal traditions, such as the Dunya corpus, which includes
Turkish Makam [15], Carnatic, Hindustani [16], Beijing
Opera [17], and Arab-Andalusian music [18]. The Dunya
corpus is part of a larger project called CompMusic [19].

To the best of our knowledge, there was no symbolic
corpus available for Iranian music before our previous
work, in which we introduced the Shour Corpus [20]. This
corpus includes one section of the radif (shur) and was
used in our study on discovering patterns and producing
meaningful variations through grammatical representation
(compression) in this musical style.

KUG Dastgahi [21] and [22] are two audio datasets for
Iranian music. Nava [23] is an audio dataset designed for
Iranian instrument recognition, while Ar-MGC is a dataset
for Arabic music genre classification [24].

1.3 Our Contribution

At the time of writing this paper, to the best of our knowl-
edge, there is no symbolic dataset covering the entire radif.
This led us to create the Radif Corpus, which includes all
non-metric pieces from Mirza * Abdollah’s radif. Out of the
several transcriptions of Mirza *Abdollah’s radif, we have
selected the edition titled “Radif Analysis - based on the
notation of Mirza *Abdollah’s radif with annotated visual
description” by Dariush Talai [25]. This edition consists
of a recorded performance, together with a score derived
from the performance, notated with hierarchical structure.
Although radif also includes some metric pieces, which
are usually performed at the end of each dastgah/avaz, our
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corpus excludes them as we are focusing on non-metric
music. Figure 1 presents an example of a transcription
from the book.
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Figure 1. Transcription sample from Dariush Talai’s

“Radif Analysis," illustrating the second giisheh structure
in the shur dastgah. The three white boxes indicate the
main structural divisions, while the last white box contains
a further sub-division marked in gray.

In [19], Serra identified five critical criteria for corpora
in the CompMusic project: Purpose, Coverage, Complete-
ness, Quality, and Reusability. These are criteria that we
also considered in our work. Our purpose has already been
stated; Coverage and Completeness are achieved by in-
cluding an entire radif collection. Regarding Quality, we
believe the transcription is accurate, as it has been double-
checked by one of the authors who is an expert in this mu-
sical style. Reusability is addressed by providing open data
in a documented format.

This corpus is a resource for MIR, computational musi-
cology, and ethnomusicology, enabling applications such
as melodic pattern recognition, automatic transcription,
and mode classification. It enables symbolic music gen-
eration and Al-assisted improvisation. The dataset also fa-
cilitates cross-cultural music studies, allowing for compar-
ative analysis with Turkish Makams and Arabic Maqams,
as well as phrase-level examinations of melodic progres-
sion. Additionally, its structured format aids compu-
tational analysis of non-metric rhythm and hierarchical
structure understanding, making it a foundational dataset
for exploring Iranian classical music in both traditional and
computational domains.
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2. RADIF CORPUS DESCRIPTION

Our corpus includes all these dastgahs/avazes, featuring
228 non-metric gishehs. The MIDI files contain a total
of 43,441 notes, with a total playback duration of approxi-
mately 16,825 seconds (about 281 minutes).

The dataset represents each musical piece as a sequence
of notes, where for each note we store microtonal pitch, du-
ration, pitch (quarter tones), interval, MIDI pitch number
and MIDI bend. Data formats are csv files and MIDI files,
which have been manually transcribed from the book.

Additionally, we provide MusicXML files converted
from the CSV data. These XML files preserve the mi-
crotonal pitch information using fractional <alter> val-
ues following MusicXML 4.0 standards. For non-metric
rhythm representation, we use flexible time signatures that
accommodate the total duration of each piece. However,
we note that some current music notation software imple-
mentations show limitations in both microtonal playback
and non-metric representation. We observed that quarter-
tones are not played back correctly, and the software
tends to generate complex time signatures (e.g., 342/8) as
a workaround for representing non-metric music, which,
while functional, may not provide an aesthetically ideal
notation display. The MusicXML conversion script is in-
cluded in the repository for researchers who wish to ex-
periment with different notation software or contribute to
improving microtonal MusicXML rendering capabilities.
These files don’t represent hierarchical structures.

The dataset includes several figures that are explored
further in the continuation of this paper. Our digital ver-
sion exactly mimics the paper source, while to simplify the
dataset and avoid additional complexity, grace notes or or-
naments are not included in the dataset.

The accurate representation of Iranian classical music
involves dealing with two main issues: non-metric rhythm
and micro-tonal pitch. In the following subsections, we
describe our methods to address these challenges.

Tonality. Notes are  symbolized by
C,D,E,F,G,A,B, with accidental signs including
flat (b), Koron (k), Sori (s), and sharp (¢). Here, “Koron”
and “Sori” indicate micro-tonal adjustments specific
to Iranian music - quarter tones lower and higher,
respectively.

Chromatic Scale. Although these intervals suggest a
24-quarter-tone chromatic scale per octave, which can be
seen in some contemporary compositions, Iranian instru-
ments traditionally employ only 18 specific notes: C, Db,
Dk, D, Eb, Ek, E, F, Fs, Fg, Gk, G, Ab, Ak, A, Bb, B, B,
with corresponding quarter-tone intervals: 2, 1, 1, 2, 1, 1,
2,1,1,1,2,1,1,2, 1, 1.

MIDI. Pitch bend is a commonly used method for rep-
resenting microtones in MIDI files in microtonal music
styles. To encode Koron, we assign it a MIDI note number
one semitone lower than the natural note and a pitch bend,
i.e. increase of 2048 (a quarter tone); for Sori, the MIDI
note number is the same as the natural, with a pitch bend
increase of 2048.

Octaves. We consider the lowest note in the first giisheh
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of each dastgah/avaz as the start note of the main octave.
For example in the first gisheh of our corpus the lowest
note is F3 so the main octave is from F3 to F4. The mu-
sic in the main octave is represented only by its symbols
and accidental signs (if any are present). For notes in oc-
taves other than the main one, we use ‘+° or ‘-’ followed
by a number to indicate the number of octaves above or be-
low the main octave. For example, an Ak from one octave
higher than the main octave would be written as Ak+1.

Intervals. The Intervals column represents the pitch
difference between consecutive notes, with "1" indicating
a quarter-tone step.

Durations. The term non-metric does not mean the
same as free rhythm. In this musical style, notes are related
to each other through proportional duration differences,
with some being longer or shorter than others. These re-
lationships create the rhythmic structure, which is mostly
fixed and not altered by the performer. While the exact
durations are not strictly defined, they can be categorized
into four main types: very short, short, long, and very long.
These can be said to correspond to sixteenth, eighth, quar-
ter, and half notes [25] and are numerically represented as
1,2, 4, and 8 in the corpus, where 1 rhythmic unit is equiv-
alent to 1 sixteenth note.

Greater Hierarchical Structures. We also docu-
mented the hierarchical structure of each piece, as provided
in the original printed source (see Figure 1). In our nota-
tion, brackets represent hierarchical relationships, forming
atree structure. An open-bracket “[” in the datasheet marks
the beginning of a tree node, with following notes repre-
senting the contents of a section or subsection until the
matching close-bracket “]”. Each tune is enclosed within
brackets, representing the root node. Additional pairs of
brackets define child nodes, which can themselves contain
further subsections, forming a nested hierarchy.

For example, in Figure 1, the abstract hierarchical struc-
ture can be represented as [ [ 1 [ 1 [ [ 1 1 1.
The outer brackets enclose the entire tune. The second pair
of brackets defines the first section, covering the first three
lines in Figure 1. The third pair corresponds to the sec-
tion spanning lines three to six. The next open bracket is
followed by another open bracket, indicating the presence
of a subsection, which corresponds to lines eight and nine.
The subsection is highlighted in the last line.

3. STATISTICAL AND VISUAL OVERVIEW

In the dataset, for each giisheh, we provide both a pitch
histogram and an interval histogram. Figure 2 provides an
example of the interval histogram for a giisheh.

Each dastgah or avaz comes with a spreadsheet giving
information about its giishehs, like the number of notes and
total duration. Table 1 presents the number of giishehs in
each dastgah or avaz, along with the number of notes, du-
ration in both units and seconds, and pitch range.

Mahiir has the highest number of gitshehs with 34, fol-
lowed by chahargah with 31 and shur with 29. It also
contains the largest number of notes, with 6104 in mahiir,
5788 in chahargah, and 4830 in shur. These three also
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Figure 2. Interval histogram of Gabri, a giisheh in abii’ata

have the longest durations, with values of 12480, 11606,
and 9839 rhythmic units, respectively.

Afshart has the fewest giishehs with 4, followed by
bayat-e-esfahan with 5, and dashtt and bayat-e-kord with
6 each. The shortest dastgah/avaz in terms of duration is
dashtt, with 1308 notes and a duration of 2685 units, fol-
lowed by bayat-e-kord with 1360 notes and a duration of
2432 units. afshari is the third shortest, with 1520 notes
and a duration of 2681 units.

Regarding individual giishehs, kereshmeh in segah is
the shortest gitsheh in the corpus, while bayat-e raje’ va
foriid in bayat-e-esfahan is the longest.

dastgahlavaz giisheh | Number| Total MIDI Perfor- | Pitch Range

Count | of Duration | mance Dura-

Notes (unit) tion (second)

Shur 29 4830 9839 1966 [F, Ab+2]
Bayat-e-kord 6 1360 2432 486 [G-1, Ab+1]
Dashtt 6 1308 2685 536 [F-2, G+1]
Bayat-e-tork 16 2544 4986 996 [F-1, G+1]
Abuata 7 2194 3959 791 [F, Ab+1]
Afshart 4 1520 | 2681 536 [F-1, Ab+1]
Segah 20 3283 6559 1310 [F, F+2]
Nava 19 3252 5975 1194 [D-1, C+1]
Homayiin 27 5323 9780 1954 [D, F+2]
Bayat-e-esfahan | 5 1669 3264 652 [D-1, F4+1]
Chahargah 31 5788 11606 2319 [C-1, G+2]
Mahar 34 6104 12480 2493 [C-1, G+2]
Rastpanjgah 24 4266 7958 1590 [D-1, C+2]

Table 1. Summary of gitsheh information for each dastgah
and avaz, including the number of giishehs, total notes, du-
ration in units and seconds and pitch range.

3.1 Melodic Progression

One of the main objectives when a musician performs
a complete concatenated dastgah is to follow seyr, or
melodic movement [26]. In traditional Iranian music, seyr
refers to the progression of melodies within a piece, shap-
ing the overall pitch direction of the music through its in-
troduction, development, climax, and resolution.

Seyr underlines the importance of transitional notes and
melodic phrases in establishing the identity and modal
character of the piece. These elements play a crucial role
in guiding the melodic flow from one section to another,
ensuring a coherent and expressive musical journey.

Each dastgah/avaz folder includes a pitch contour plot
to show its seyr. The pitch contour plot illustrates how the
melody and pitch evolve across different giishehs.
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Figure 3. Heat map of pitch occurrences across 16 giishehs in bayat-e-tork avaz, shown along the time axis, illustrating
tonal functionality in each giisheh and shifts in the most repeated tone throughout the melodic progression.

3.2 Analyzing the Functionality of Pitches

One of the other key differences between Iranian classi-
cal music and Western music lies in how the central pitch
is treated. In Western music, the tonic (or root note) is the
main pitch around which a key is built, providing a sense of
stability and resolution. In contrast, Iranian music uses the
concept of shahed, a pitch that is emphasized or serves as a
focal point within an avaz or dastgah, but does not neces-
sarily act as the final resting note. The shahed can shift or
be re-emphasized within a dastgah/avaz performance. Ad-
ditionally, Persian music distinguishes between the shahed
(point of focus), Ist (stops or longer rests through phrases
of melody) and Khatemeh (cadential notes), while in West-
ern theory, the tonic usually plays all three roles. Due to
these differences, the shahed and tonic may occasionally
coincide, but they represent distinct concepts. Understand-
ing this distinction is essential for analyzing the structure
and phrasing of Iranian classical music. We don’t anno-
tate any of these concepts in the dataset as there is some
ambiguity in them and they are not provided in the source.

Fig. 3 shows the frequency of occurrence of each pitch
in each tune. This plot can be adapted for studying pitch
functionality in each giisheh. It also shows how the most
repeated pitch has shifted. This heat map can be found in
the dataset for each dastgah/avaz.

3.3 Complexity Analysis

McCormack et al. [27] argue that complexity is fundamen-
tal to human creativity and observe that most art occupies a
middle ground—neither too simple nor too complex. Our
previous works [20, 28, 29] and ongoing research attempt
to compare musical complexity across different pieces.
We calculated the normalized Pathway Assembly Index
(PAT) [30] to assess the complexity of each giisheh. The
PAI represents the number of steps needed to reconstruct
a melody through the binary concatenation of pitches
and previous concatenations (e.g., {a, b, c, d,
r} -> ca —-> ab -> ra -> cad -> abra —>

cadabra -> abracadabra [30] gives PAI=7). The
normalized PAI is the PAI divided by the tune length.
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Figure 4 displays the normalized PAI for avaz bayat-e-
esfahan, where we calculate PAI over the tune represented
as pitches, and then separately over the tune represented
as intervals. Across the dataset, the average PAI is 0.47.
Specifically, shur (pitch) shows the highest complexity
at 0.51, while afshart (pitch) records the lowest at 0.36.
Higher complexity means less repetitive patterns. We
didn’t observe any consistent trend in complexity within
dastgahlavaz.

3.4 Similarity Analysis

An interesting aspect is the comparison of similari-
ties within each dastgah/avaz and across the entire
dataset. We analyzed similarity using normalized
Damerau-Levenshtein distance, a method commonly used
for melody similarity comparison [31, 32]. Specifically,
pitch sequences were compared within each dastgah/avaz,
and interval sequences were used for comparisons across
the entire dataset. This approach helps to limit the ef-
fects of musical transposition and identifies similar motifs’
movements that appear in different sections of the radif.

Figure 5 presents a similarity matrix for the 228 giishehs
in the dataset, with corresponding matrices for each indi-
vidual dastgah/avaz available in the corpus. !

We added horizontal and vertical lines to visually sep-

! High-resolution version of the similarity matrix: https://

limewire.com/d/IXH5G#ZUZyGVbiqgi
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Figure 5. Similarity matrix across the corpus. Light colours indicate high similarity.

arate each dastgah/avaz. This figure highlights notable
musical resemblances: the short diagonal lines e.g. near
bottom-centre indicate strong similarities among some
giishehs in chahargah and segah, as well as among some
in homayun and rastpanjgah.

The large square block in the top-left corner suggests
that all dastgahs/avazes within that region (from shir to
nava) share significant similarities. Furthermore, the fig-
ure effectively illustrates the self-similarity within most
dastgahlavaz. All except homayiin form distinct blocks
along the diagonal line that represent these internal similar-
ities. The block in the bottom-right confirms the similarity
between mahir and rastpanjgah.

A prominent point along this diagonal corresponds
to several giishehs with strong mutual resemblance. In
homayiin, several giishehs are named after noriz (noriz
‘arab’, noriiz saba, and noriz khara), and parts of these
are highly similar. These findings could pave the way for
further studies based on these musical similarities matrices
in future research.

4. AVAILABILITY AND ACCESS

The Radif Corpus is openly available on Zenodo under
the DOI: 10.5281/zenodo.15742125. It includes the mu-
sical data in CSV MIDI, and MusicXML formats. In addi-
tion, it contains supporting figures, pitch and interval his-
tograms, pitch contour plots, and similarity matrices for
eachdastgah and avaz.

All materials are released under a CC-BY 4.0 license,
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allowing for reuse and adaptation with proper credit. Re-
searchers are encouraged to cite this paper when using the
dataset in academic or creative work.

S. CONCLUSION

In this paper, we have introduced the Radif Corpus, a com-
prehensive symbolic dataset for Iranian classical music
that covers all 13 dastgah/avaz of this tradition, specifi-
cally the non-metric pieces from Mirza ’Abdollah’s radif.
This dataset addresses the non-metric core of Iranian art
music by documenting microtonal pitch, melodic progres-
sions, and hierarchical structures across 228 pieces. By
offering detailed annotations in both MIDI and CSV for-
mats, the Radif Corpus provides a valuable platform for
research in music information retrieval, music theory, and
computational (ethno)musicology. We hope it will inspire
future explorations of Iranian classical music and serve as
a foundational resource for advancing analytical and cre-
ative studies in this domain.
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