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2 KSRC; Kernel Sparse Representation Classification
% LD; Linear Discriminative Analysis

* SVM; Support Vector Machine

® HMM; Hidden Markov Model

® Sx-750

oY

Oyle & o)l gl g Cdle (Bilsn sbrojex 5l (sl
ol Jo 6l el 08 S o5 S Sy S0
Seis oo M S5 slagSIl yo VY] el ogSiane Jilis
g ol bpanly ol S e 4 0gd ooy ales ally
i yile (6,iSH0) 09l co aiaT (6 iS00S ol dcgesme
S0 slapil olaws 5l 545 Lo o3l 2 olal IS cJl>
- Yol ol SO Lol ol ol (6 ,0aSss o
. . * . . \

S8 bl s ol )0 et g9, Gl Caleim b iene
6ol olaws 5l conlis rly SO el ogr S
555> cnl 55 Sezge Sl T3l 35l o (S by
SO Olsme an wilgs o0 ST ol aS wileols Lis
9 5_<.” 6.>L_~u)l4 LSLQ.)){)[S 5o OsA_A.»S)JlM )l_s.am
oolal b samaidls Lol [YA] 09 oolizul somail
loosls S oladil a5 ol buws ol 5 S5 sl S 5l
sloosls counle Bilgs o Lij90] slocde coaw 5 ygej]
a p3Y el s Sl o 4 4z L) (g0
95 ol 5l amil e LagSl asgS ol a0 a8 50
Gr—5ed So a9 6ok Hokaie 4 soby e B

Iy -4l wloass ploxil eaisS Loie
3 S5 sl gl 5l gasanls 059> 40 Vg3 g0 Dldllae o
Sy90 (§ iSeS (>ib )0 s job 4y JBjgel (laosls
wlas Ko o)l an [YY-T)] Do o odlail 5L
O3l 9 sl slosls (slab b lads (5 ,0a50s slags!
5o FLI WLHO Ls:Lbé)J)lS ) »))5‘55) k)"‘ o ULM.SJ
yedaie 4 sa S plese SLedbl aliue sloosls slad
2 sl G Bl 39290 [0S0 Sl ekl SIS
A Bole (Og 4 5 slas gunailb) o)l o)l
clad G il ooy degomme g, i alie jo ol ol
SNl (6 i dalol jo g oad ot ousS plaie (Shig

Dg oo Al i glad o S
a S olbeizl slagl sl L dgl ol alas ol jo
L el 0ol oolazwl olyg 4 8 (glowe (gomails jolais
S dee sl pg S ol b a8 (il 4 am g

* Under-determined


https://dor.isc.ac/dor/20.1001.1.23455748.1394.3.1.7.7
https://joasi.ir/article-1-61-fa.html

[ Downloaded from joasi.ir on 2026-02-20 ]

[ DOR: 20.1001.1.23455748.1394.3.1.7.7 ]

K 31 g S 5210531 gl 31 03Uikasl 335 415 (gl feloxs

VAP lewsli g 5l /Y o Lo pgm Jlw/ ol o L go (owiigeo (poxil alxo

Yoo f
mel = In(y +—),
Ve )

Yoo
In(h + —
C+37)

Dilbos o g dwbias ulbide cud 5 @ mel o f 1 o a5

el
(5 ,25L5)

Pl 2 ot
() ol

5 o o o 5 GBlo 1+ sl o Blo S alad ) S
Y a5l ool b codle cabs

e

P,

P;|Pa

P,

P,

P,

P,

P,. \

o=l ool gy sl aseie VSl jo a5 jeblen
aad Jo b jo a5 ol lis lgs g ¥ oakal, 5l oolasul
o=l an azg b s LSS Wil sl sl b dlo
o o ooliie 5m Ve 5l S slaal il 4 ala,
Ol sl e 0 ot LS & g0 4 39290 alaly s3g0me
b e Coulis L oS crul oads &l (6la5e%s alayl,
S bz slhanlns 4 cons ludl Sles ailels
Jo slo Blo 5l SOy e dle 5 e Ll jo 0l
wwMJJAu)‘ oéLD.w‘l;LJ.olﬁafquw‘)m

il Cewd 4y 5 Gilae Py s 5

M
\on
coefj=2Picos j(i——)M , (f)
Y
i=\
Sloss g Je cal o olaad o5 5 4 Mgj o] jo as
el S o lee 4 Oladad asn o ol s lawgie
Sob ylogei s ;53 Al 4 arg bogd o oolaiul
R PRI K wLo.’ Y Jiw )») L;)"B C‘r’?o.w | 41};4

OA

Q) o595 19 05,5 ol slwosls jo aus I cud beolyg
Ivy] sl e85 5 (5o olig VF g pus ol

3 i <l s 31 00liial b (S sloyt Tkl Y-Y
Jo ol

03,) 5 (Siis (rimee Sl e o el py S cal o
oSl ax STIVE] ssl oo LS 350 0j9> 40 oo
2 LS ol (Hy raias Sglite oljpS s 5 4
Ol axilioe S5e ol 43 elgil nles sbml  (SLsl
Obodl (o5 (o e Gl 51 285 plJI Ll
e oJ_.i)o.)ﬁ)lS.g duoblo )| J.n ‘njj...w..f W‘J..c 4......:[.‘>La
Dg oo o HlaiSl 4y allas )

L ailb odon Voo Slahad any gla sl S5 ools o ozl
5 iy dlul jalaiie 4y 05l co s 1O Sligyen
(Cdle (40,5 asdad 51 50) YU asley sloadlge Sl als
gl g odlaiwl sy 0je> o \&;,,o.a: &880 iy
g 4,58 o sl eolaiwl b oo L;)bfo):.;:.; slrosls
Nghgo Jitie delbuy 055> 4 ) alal) Gillae

N Y

X(k) = z x(m)e Fwh, )

n=\
asbd ;o 0 gla sl Lo Vs codlex(n) (o] joaS
S0 09290 o Blo 31 Gy g aslol Ho il o
Dgd on domles ¥ oalayl) S5 4 codle ol 5l o Blo

P =log| ) (IX(O)IH (k) ™

k=)
Gl X (k) 5 o Lo SOL ph Lo H; alaly ol o
L ilo ol 5l o dlo SOl s e olis |, cuodle
lasged ol oad LSS Jo 0592 50 LSy Wil by
G e dules (sl 4 e aals b Jo Lo SO
b 5l La Lo 5l o 5o et olyen 4 5 p00lS VP
abal, sloads ools iales V USS 0 Y alayl, gl codle
o e plaiie b o Blo 0ol 51 Sy 5o (655 50 sl (o
il ) &0
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' CS; Compressive Sensing
2 SRC; Sparse Representation Classification
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2 polynomial kernel
® RBF; Radial Basis Function kernel
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Abstract

Processing of infant cry sound provides useful information about his/her condition. This information
can be used to establish a diagnostic method to determine the infant's needs. This paper addresses the
analysis of newborn babies cry sound in order to discriminate crying associated with hunger from that
originating from pain. Sparse representation models are one of the state of the art processing tools in
pattern recognition and machine learning. In this work a novel framework is proposed in order to deal
with sparsity-based approach in a classification task. The dictionary atoms of the sparse model are
designed using Mel Frequency Cepstrum Coefficient in kernel space. Performance assessment of
kernel sparse representation model shows the discriminative power of this model in classifying
different types of infant cry sound. In order to compare, the results of conventional sparse
representation model and some other well-known classifiers (Hidden Markov Model and Support
Vector Machine) are also presented. The results show that the proposed model has better performance
in comparison with the other presented classifiers. Using 6-fold cross validation the kernel sparse
model can distinguish two types of infant cry with more than 93% accuracy. The pain and hunger

databases are recorded from 51 (19 male and 32 female) 2-3 day old healthy infants.

Keywords: Sparse Representation Model, Sparse Representation Classifier, Kernel-based model,

Mel Frequency Cepstrum Coefficient, Infant cry sound.
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