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Classification of Iranian Traditional Music Dastgahs
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Abstract

The Iranian traditional music is composed of seven majors Dastgahs: Chahargah, Homayoun, Mahour,
Segah, Shour, Nava, and Rast-Panjgah. In this paper, a new algorithm for the classification of the
Iranian traditional music Dastgahs based on pitch frequency is proposed. In this algorithm, the features
of Lagrange coefficients of pitch logarithm (LCPL), Fuzzy similarity sets type 2 (FSST2), and their
combination are used as the representation of music signals which are fed into the multi-class support
vector machine (MSVM) as the classifier.

The features of LCPL and FSST2 are obtained by applying some modifications on the pitch frequency
of the desired music. To compute LCPL, first, the values of pitch frequency are extracted by the PRAAT
algorithm. Then, after the applying a logarithmic operation, the tracks of pitch frequency are
partitioned into smaller segments. The method of feature extraction is based on detecting the trough or
valley points of the pitch tracks. In the following, the coordinates of trough points (i.e., the index of pitch
frequency and the logarithmic value of the frequency) are considered as each segment boundaries. In
the next step, the track between the two boundaries of each segment is approximated by a 6th order
Lagrange polynomial and the computed polynomial coefficients are considered as a 6-dimensional
feature vector.

The first step in extracting the FSST2 feature is to compute the pitch frequencies of the input signal by
the PRAAT algorithm. The second step involves the classification of music notes. Then, the subtractive
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clustering method is used to eliminate the incorrectly estimated pitch frequencies of the previous step.
Next, the process of folding notes (i.e., transferring the extracted pitch frequencies into the reference
octave band of 220-440 Hz) is performed followed by translating the frequency points to the cents with
respect to 220 Hz. After folding notes in one octave, the Mahalanobis distance is applied to recognize
which point on the reference octave corresponds to each musical note. These same procedures are
conducted for the information pattern (theoretical data) of each Dastgah. In the final step, the folded
frequency points of the unknown input signal and the information pattern of all Dastgahs are
transferred to the Fuzzy logicType-2 domain and compared to determine a similarity measure which is
considered as the extracted feature.

The dataset used in the proposed classification algorithm contains the excerpts from solo performances
with Tar played by Alizadeh, the well-known Iranian music master. The performances of the baselines
and proposed classification algorithms are evaluated by the measures of Accuracy, Recall, Precision, F-
measure, and MCC. The results show that the proposed algorithm has a better performance as
compared with the baseline methods in terms of different classification criteria.

Keywords: Music Classification, Pitch Frequency, Fuzzy Logic Type 2, MSVM, Iranian Music Dastgahs.
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(Figure—1): The block diagram of the Abbassi Layegh’s system for the classification of Iranian traditional music Dastgahs [1]. In

this algorithm, first, four features MFCC, SC, Pitch, and Inharmonicity are extracted. Then, SVM is used for classification.
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(Figure—-2): The block diagram of the Abdoli’s system for the classification of Iranian traditional music Dastgahs [2]. In this

algorithm, first, the pitch frequency of input signal is extracted. Then, after applying the fuzzy type 2 process on input signals and
the theoretical signals, the fuzzy logic type 2 algorithm is used for classification.
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1 Discrete Fourier Transform (DFT)
2 Fast Fourier Transform (FFT)

OF 2le Vo kel VP Jl


http://fa.wikipedia.org/wiki/%DB%8C%D8%A7%D8%AF%DA%AF%DB%8C%D8%B1%DB%8C_%D8%A8%D8%A7%D9%86%D8%B8%D8%A7%D8%B1%D8%AA
http://fa.wikipedia.org/w/index.php?title=%D8%B7%D8%A8%D9%82%D9%87%E2%80%8C%D8%A8%D9%86%D8%AF%DB%8C&action=edit&redlink=1&preload=%D8%A7%D9%84%DA%AF%D9%88:%D8%A7%DB%8C%D8%AC%D8%A7%D8%AF+%D9%85%D9%82%D8%A7%D9%84%D9%87/%D8%A7%D8%B3%D8%AA%D8%AE%D9%88%D8%A7%D9%86%E2%80%8C%D8%A8%D9%86%D8%AF%DB%8C&editintro=%D8%A7%D9%84%DA%AF%D9%88:%D8%A7%DB%8C%D8%AC%D8%A7%D8%AF+%D9%85%D9%82%D8%A7%D9%84%D9%87/%D8%A7%D8%AF%DB%8C%D8%AA%E2%80%8C%D9%86%D9%88%D8%AA%DB%8C%D8%B3&summary=%D8%A7%DB%8C%D8%AC%D8%A7%D8%AF+%DB%8C%DA%A9+%D9%85%D9%82%D8%A7%D9%84%D9%87+%D9%86%D9%88+%D8%A7%D8%B2+%D8%B7%D8%B1%DB%8C%D9%82+%D8%A7%DB%8C%D8%AC%D8%A7%D8%AF%DA%AF%D8%B1&nosummary=&prefix=&minor=&create=%D8%AF%D8%B1%D8%B3%D8%AA+%DA%A9%D8%B1%D8%AF%D9%86+%D9%85%D9%82%D8%A7%D9%84%D9%87+%D8%AC%D8%AF%DB%8C%D8%AF&withJS=MediaWiki:Intro-Welcome-NewUsers.js
http://fa.wikipedia.org/wiki/%D8%B1%DA%AF%D8%B1%D8%B3%DB%8C%D9%88%D9%86
http://dx.doi.org/10.52547/jsdp.19.3.119
http://jsdp.rcisp.ac.ir/article-1-1155-en.html

[ Downloaded from jsdp.rcisp.ac.ir on 2026-02-04 ]

[ DOI: 10.52547/jsdp.19.3.119 ]

Iolf O3 ys Sie GBS 329 Jl 03wl b (Sl Siiw Siuwgo SLoliwS (g isdib

%

Sy 69858 UK SlLI 5 (5,65 Sl 5l alas
Sewddy (1) S5 &)504 (amsS (556 ladiws (5
Ll o> T(FSM) 58 coalds jlxs 5l ] s
5 (hol Gui50d) olliws sl (e caled 5
Sly 0gde colaul (09,5 ALl 56X
ob; slapi sl (B calis ke (o slcussa,
S WU Lawg a5 TISM sg, 5l doxsl jo .ol ool 43l
ol el onss osliiul [14] onds iy, i, (Cas

Oyt &5 Sl LFSM (ro 020680l 0 Sy g,
53 e it 5 (A) e

U

(AB)
min  z; (), yB(x))dx+jm|n( ~(x),u.(x))dx
max (72, (x), 5 () )dx+jmax( 20,1, () Ja

M)

X'—u Pog —

degaze sl Cypie b B oSl 05y JUSew
A= /7 « X awlo )9 (5999 assLuab JL&H» QLC)UG‘
Onb 9> a0 g5 5B gl Cugas b YL

[2] caol (VYo v U oo bxol j0) cileds

Chahargah Dastgah prototype
T T T
|
T i
i ‘ |
: |
5(37 ‘
3 |
£ r | ‘
Je TR
g n H | |
3 l
e ! ” |‘ ' “‘
i
) | |‘ [ H |
y [ il | ,
S U E - -
Cent

Zs,neu a3l as oSl olKiws G eI (Y- S)
el oul JuSUiS 90 £90 (55
(Figure-3): Fuzzy similarity prototype for Chahargah
Dastgah which consists of 7 FSST2.

Dy Ly yx p 5 D ygods (551 Acgaze 50 (o alold

D(A,B) =1-S(A,B). )

<

2 Fuzzy Similarity Measure (FSM)
8 Jaccard Similarity Measure (JSM)

BY oly ¥ 5l 1F4) JLu

IR))

) ST S & o Jizte (slaplS 5 &S 5T 51 g
Cent ojs> 4 (5,2 YY) ol Jsl (uilSp ay o

U
 sbST S oad i sloils 8 & o) 5l e
Cent ojs> 4 (35,2 YV+) o5k Jol (iS22 4y Corns
Swge 50 (6 Solul slaasly 5l S cent o e
OO SeS gy ah 005lgy (ol Jlazel o Ll
2 A4S QS o el Coanedd 033150 4y |y gUST o (Lajl
3 Jaers by o)ls Job cENt o bbewend 5l olas
ojlail dslie Cp S>oS Juolsd yololis gl cent
oolatwl  sauS S Sglate  slaalln o laalols
a5 Col o5 L8] cent o oalols adly o 04 o
Cent 555> )0 e Jlgio slas ple |y o1 Bl ool
YV« bxol po Jle glp) o3l 90 o slo s ,8 &US
O Cowd ol plad gl o aulbne (e FE-U
o cent axly & (7) alaily &b 5l 5,0 VY- (1553

g g0

FL
cent =12001o &
o) »

O bos g auxs S 18 4l G o s aS! gl e
Jleel ! mgiVlale Alols «d iy &g 35 CONL &59>
25 Ay 5l jelre slaes B e dlols el iwge

s ool ullssS Gmple MGyl ol yo a8
P9 on e LA 500 028 50 S92 g polie il
Aol il ond JET daz i Sy Py e o oy
o adlys 55,5 ailiw] v SOl jglme m2,d 90 e
oo o (able /YT Ll wlbin] o> Lxl o)
oo ol 55 355 0 S50 Silesil Sles

(s 9§99y ALl JLSew Sl %Lf
3B Bl 855> 4 1) @z o Slaolliws (5,55 Sledlb
A e w698 Oldbl A Cuxr
Sowge ol Cocan glyls aS Jws jo i ) askad
G335l Gy il (36 bl an)
T @29 b S0 e ol plprea
Ol 3B 6o i (Aamge oltus Lol atus
2 Sle ol Webge w85 Sl 10 (695 Sledlbl

1 Mahalanobis Distance


http://dx.doi.org/10.52547/jsdp.19.3.119
http://jsdp.rcisp.ac.ir/article-1-1155-en.html

[ Downloaded from jsdp.rcisp.ac.ir on 2026-02-04 ]

[ DOI: 10.52547/jsdp.19.3.119 ]

SDpSee Do wpb g Sy SIS paiged
3 Srs gl Sazendilopn e la LS
> o 50 (S gl el gl oo 00 T4 W) dald]
5 55 5| asoleiiy Wbl j3 00y 00 90 any
FSST2 S35 09 co ooliil LCPL 5 FSST2 _$5:4
290 (S g ol onl a8 T 5 [2] Jawe sl ailolus
Con bl jo as Sl Siley g Olpss Jleel b 58
Sowdty JiKw o8 B 59, 2 B waly Glo
s o (s 50 ol @il 5l o il
il 515 ead S sadpshae (Shy 90 eSS
Olbwitdy oy il jlulazr aileles (50l jglatea
g GBJUSms 503l alyo 50 090 oo ool
Oleiin oy cudle jlulas ailelu 4 (504, axsliils

255 o Dygo sk 5 0ads Jlosl

FSST2 ‘;)43 -Y-)
5L (FSST2) Yeo 558 ol slratws Shy oul
Y-V Gidu j0 a8 ool aid)§ [2] Jawe obxw alols
@15 e FSST2 g;fj Ll ol oolo oy Jatiay
Aai 3550 (Hawge 5 iS5 (595 2 (St Jlosl L
Sl Jogei loe Casoty 56 i b35> o
S| O\.\AT (a) JS.’..) 5o (;).’9 k.)'»’o‘ C‘).’?o.w‘ J}‘)A
st ol jatrie Glaaz logad o aS el len
@l el (53555 JiSms Ll Wil 3 gl ol cal>
Sl o oolawl [12] PRAAT l5dle 5 5l jslate
oalS ganales gy 3l eolatul b pgs dl> e o
oo gainaad g Wied o Bis Blol slees [13]
5> eaaghzl ST plat ol 5l Spdyee ©)50
ALl 50 1) ems ge )18 GLST S, o 1) 8 dl> o
50 el oolw Jlws oLST SO L 0,5 ,15 (gunanls
o ¥ U 5 VYo o (dlS,8 Alols dxul
ol b puils 3 ads (0) adaly &)k 5l g eads Sl
Jraws cent s555 4 (5,0 YV+) o5l Canse uilS,8
o |y emgYlale alols o 51 o 5 (F alal)) oS oo
>y 50 (Y abal) S (oo dmlne jolne (slopm 9
Wl ol 0 008 0 Dge GilesB Sldas wany
638 Bl 835> @ |y a2 e sleolSiws (5,955 Dleds!
9 e o 5o 5lis)955 Skl ags S o
Cap) awge hol i Can gl)ls oS aslad o 5 S

(O abaly dbwses FWA) Y56 logss oSile

:0545@ Ml}u

20X
Yo
JESow S0 23 2l ilolar S waled e
Gob 5l o) IT2FS ailpe ool (sogys 4l
9 99y J&Kew GIT2FS o alis (A) Joo )
2y Ml st bollise S5 sLIT2FS

y= )

cion e wm Ao e ;0 08 o 18 alis Sl
Ol e 295000 dlie alaT Sl ol Sl 2
aaly, o oiws o s lagjs g diin polis
Cewdds olSwd o lp Y Sl g ol ooy 1,8 (V)
sBiws ,o 4 by sddawlne 1 5Sle o5 0 .0yl o
Obod & bgyye Slil (6399 JLSemw Bl o i

il 35 O g0ty (g 5lulas Aol ool o&iws

L = argmax, (FWA(Z,' W,)). )

Gainb Cua golpginy aibolw Y
Sl o Fawgo ol

-

ey sl Shy » (S
Pl ol 5
Gisel SedS lapny Sl ganar b cex
asis (ANN) " ac sleasis osle (dile
ol 55 e slaJae TRBF iy iz gyt
Llise pwsS sbooe PKNN slagzy ,5SIl (HMM)
S5 s oolil (LDA) s SSi5 3 JUT 5 (GMM)
gl p G Gug Gyl (egh cnl o
s@‘).:‘ L 69.».»..:9.0 (_glboli.‘;wo ‘_g‘); Qol> 6[&§f5
calps 5 (FSST2) Wegi 636 coalis sloarws Jols
3o weolgiiig (LCPL) AplE LilS 3 o180 531,5Y
oolaiwl gadads OIS wix ol o il
sdel (F) U j0 abeles cpl slaas Jloged 04 oo
&9y “d.u‘ ‘09"""(59 oo live J&w 3o as )9-‘00[40@ |
o> 5l bbbl gin 6oy sl b

1 Fuzzy Weighted Average (FWA)

2 Artificial Neural Network (ANN)

3 Radial Basis Function (RBF)

4 Hidden Markov Model (HMM)

5 K-Nearest Neighbors (KNN)

6 Linear Discriminant Analysis (LDA)

" Fuzzy Similarity Sets Type 2 (FSST2)

8 Lagrange coefficients of pitch logarithm (LCPL)

OF 2le Vo kel VP Jl

£

L


http://dx.doi.org/10.52547/jsdp.19.3.119
http://jsdp.rcisp.ac.ir/article-1-1155-en.html

[ Downloaded from jsdp.rcisp.ac.ir on 2026-02-04 ]

[ DOI: 10.52547/jsdp.19.3.119 ]

Caled (e rwge oSwd o slp (Shy gl ($ilesiB slagtilon 5l m wl (658 Sl
(A ) gz ol b 699y JWSew (FSM) 58 T N 2y b oo QL g e o8l plgreas

D9 oo damwle ol Allas (o0 W She olsiea Sleea 638 6ol iy Rwge s ol aiuo
o po on BT )0 dighi e 4B S S o (595 Sledlbol

Audio
SiqnaliAudio

[ PreprocessingPreprocess ]

A

Feature ExtractionFeature ]

\ 4 \ 4
[ LCPLInharm ] [ FSST2 ]

\ 4

[ Assembling Feature VectorsAssembling ]

v

SVM

}

Classified Signals

Iolf O3 ys Sie GBS 329 Jl 03wl b (Sl Siiw Siuwgo SLoliwS (g isdib

2 i Gl S SFawgo LolKiws guisdinws Cys ol &lolw (glamzs jlogad @ (F- JSC)
LCPL 5 FSST2 5319 95 oS

(Figure—4): The block diagram of the proposed system for the classification of Iranian traditional
music Dastgahs based on the mixture of FSST2 and LCPL.
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(Figure-6): An example of pitch logarythm segmentation for a frame of a piece of music from
Chahargah Dastgah.
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(Table-1): The confusion matrix of the Abbassi Layegh’s system.
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(Table-2): The confusion matrix of the Abdoli’s system.
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(Table-3): The confusion matrix of the proposed system based on the combination of FSST2 and LCPL.
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