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

* SVM; Support Vector Machine

® HMM; Hidden Markov Model

® Sx-750
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! Hamming windowing


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

[ Downloaded from joasi.ir on 2025-08-23 ]

[ DOR: 20.1001.1.23455748.1394.3.1.7.7 ]

K 31 g S5 520531 gl 31 03Uikasl 335 41,5 (gl fuloxs

VAP lewsli g 5la /Y o Lo pgmn Jlw/ ol 1 Ol go (owiigeo (poxil alxo

ydige oIl 0] slrodls o S 5 el (505
S o)ke 4

Ye = Da, *)
o925 gleesls yp g S5 calps Jopa €ER™ (] o a8
Gl j aib 4y a5 yge o Gyl b o anil o
o) sl slaools by Jlie (claagl,s Loy sl axals
(nlpls waiies jho 2 lade gl culps oy o adb
S5 bl b 4 g,0nl 5l el S5 B3 @ s
D9l o0 035 eSS 5 alal) bawgs colys oy

a = argmin |a|, subjectto y, = Da )
Gy sladlys slass -l Sio oy fal, o] o &5
5 39 il 4 dzg basle S5 lpl oy
il Jee 50 Vb giluding dltne > 0k Sz
55 o oslinl (Sy i @ o0 8 haed) O o
5 Shisl slmosls (135 (s lady & azgi b 6,k
ilee o A alal; &g 4V akal) (gge ]

a = arg min|a|, subjectto || y, — Da||, < € M)
Cdle oledil jo Jod BB slas aiinn € bl (pl )0
S gl S Iy e Sl ey R g0 L ) (905
O3y cedle (g5l s a S glls oS plasls
Sl gd oo Bl guaiib aze S plgie 4y il
5550

i =argmin; E;(y)) = |ly. — Diaill, @)

5 S5 o o g a D s ol o as
5 alie pl o ansb o pl i LM b, blise 6 ,1a80s )
cilizee Slabad )3 Joo dela pgincS ol b byt
S 72800 slaps! plgie 4 Glast S (JUSw) cdle
i (Kod (6503 50 39290 Slaps] 0gd oo o3l
Saiib 48 098 o Sl aline l sl oo (05l )
Al go 4 Blete (Shg lajbp wils 06 S bl
Ive] aole s s L), Ko jo a8 Ll o,
shoslisal g, imy adlie )0 aliss cnl U sl ool 0l
By e S5 oledll anail

D9 o Slgiien

o‘) an

(4_).[.&—“"

@5 cadle
61950y g Guiyankad
Ceodle

v

O alsl)) & o 49588 Jrod

v

(F alal)) Jo Lo Sl

v

(F abal)

Jo sl pg s’ a2
Jo el g S ulpo Sy gll (Sok s ¥ SIS

S (2 bod 3l waib Y-V

Al e (L) coadle S oladib adgl S
035 039> (] 55 a3 S 2 ylae [YO Tos 28 (5 R
CandsSol 753 5 S diged olaws b cadle 51 (g)ls paiges
Lydlg (Cadle ;0 09290 ol s plp 99 51 505)
S5 el aainb g b e Gl JelS 55l
el el s S0l s, 5 (e (D
Lk 5o (Js 0l ieel Ao 4 (5l sanarl !
DS by S e 0oliiasl bjeel sloeols 5l g ,1iSs0
Syge & el iz 5 (Bis0] G0l acgarme
{(di,yi)|di eV CR™y, € {\,V, ...,c},i =Y, ...,n}
clad om dloddds slasi € ol jo aS 000 0ol ioles
L bl il oz 2 Vi g Gojgel 0ol sl N 9 (5345
o a4 slen D)6 iS00 ) it dy ool
ol 54 ea s Gy Dy = [dy dy o diy | 5o
slaxinj g ol - aab ools ol i ldjy 9j = V,Y,..0,c
S il o aibs (ol 10 Sgge ij9el (slaosls
iz sloail o ui8o0p S 8 o S L 2l
Dyhss Al p Ojg0d

p=|[p,D, ..,D| € ™", ®)
ooy ,o S5 oledsl wnail o m = Z;z\nj ol o as

% Sub-dictionary
* Nonconvex
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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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