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Mechanical pulse signal analysis in order to feature extraction to use in the
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ARTICLE INFORMATION ABSTRACT

Nowadays, diagnosis of diseases with high precision, high speed, low-cost and non-invasive approaches
has become a necessity. In this regard, taking pulse signal is very easy and inexpensive, which due to
the availability and feasibility of the process, can be very useful in the rapid diagnosis heart disease. If
we can use the appropriate signal processing and intelligent methods in such a way that its accuracy and
total cost equal those of other corresponding methods, we can say that we have reached a valuable
achievement; in the current study we pursue the same purpose. In the first step, pressure pulse signals of
45 Coronary Arterial Disease (CAD) patients and 45 healthy persons are acquired from the left fingers
using Task Force Monitor (TFM). Then the signals are filtered by wavelet transform (db6) and the
wrong items are discarded. Then, the features corresponding to the CAD and healthy states are extracted
which based on Time Domain Analysis. By choosing the best features, the data of healthy people and
patients (CAD) are classified with Support Vector Machine (SVM) classifier by the accuracy rate of
more than 85%. Finally, the effect of age on the best feature was investigated. A correlation of less than
5% between the best feature and age was obtained.

Original Research Paper

Received 02 September 2017
Accepted 07 December 2017
Available Online 29 December 2017

Keywords:

Pulse Signal

Blood Pressure Pulse
Disease Diagnosis
Coronary Arteries
Feature Extraction

3 e Glojleys il mors leol pl Il jaseis LB (Las) doddo -1

[ DOR: 20.1001.1.10275940.1397.18.1.35.2 ]

oz 5l g3y sblpe shls a5 sl oud 03525 (g )lo At
Vb jleas S35 L Fge dod 5l g 05 anpa LI s ol (coxled s
Wger pas JiSaw 5l pasas JB Glag)lon 95 e Sl
B Sl S Bkl Gilem paeid Gl i Sl
ol o plonil (g0l sla gty 035> ol o 4wl (pl, 530,575 2SN
Sl e )5Sl S samaies 4 L)Ses 5 5 bslen]
ok [20] wlazsls yy Srgo ailss 51 osliial b b (glazmaale YD
Slosens)] Wad Gse B iyl Dlpis JUuSew ookl b o Ses

Please cite this article using:

Olsd bk G 50 599 SloariadS I (g )leny Larmis Blize glaasl)8
§ S oS ] ls gy, ol 5 b o i b alax 5] il
L 3 b by Jlew (a8 85 paiS gty (iiee
4 Sesl 009) 0S8 25 9 (05 e g Senl) Cewd e dlex 5l alise
b LS 0 1) oo el slaalis ewend cnl 5l S e
505 e sladle o 5 ons Ladly T sl 5l a5 lesl sl oo I8
Sl a5 el () sl 43,3 )13 lodige adl g (K05 4> 9,90
08 ked Gl e o slapB)l cends 5l wed)) b 5 Sl

g lod ool 13 &yl 5l dlie ol 4 gl )l (610

M. S. Sokout, B. Beigzadeh, Mechanical pulse signal analysis in order to feature extraction to use in the diagnosis of CAD, Modares Mechanical Engineering, Vol. 18, No. 01, pp. 62-

68, 2018 (in Persian)


http://mjmec.ir/
https://dorl.net/dor/20.1001.1.10275940.1397.18.1.35.2
https://mme.modares.ac.ir/article-15-5442-en.html

[ Downloaded from mme.modares.ac.ir on 2024-04-20 ]

[ DOR: 20.1001.1.10275940.1397.18.1.35.2 ]

031K Yld )3 9 gSw SlrwIoxo

23905 B9 re S)loss Yousui Hgliio & o HSaKe JUSaw I S5 3a9 Zlssianl

Ghtiwd LB ety Sldllas oy 9)50 Solon g5 4 A28 L
5 [1110.32] oz (St slaghy; & b )lon (o) p dlox jf aiten
S5y 5 i o [1512764] 550l (Sopy ole 0 (00 lagslo
Joo G35 550 Ggpe &5 laglen by By S slas)lon
1 35 o3 2l

ko leslial b JuSew (33l05 (i 5w vy Gy sanlllas o
slagaile gy b ganaiws 9 oloj 059> ;3 (S gl «Soge
Ozt S5 (o0 S)y90 ($ 59,5 (95 S)len A sl Qg Sl
Dehen (o ains 008 bz Sla Sy (e 2 313 e U

Oluids 19 9 S plilo -2
ol )5 edile 6,50k w5 o latiy Sl lagetle o )sSl
omaieb gl Wlgioo mi o8l Gl el dieg i g 385 Lo oS Sl
oty pablyt aziliz gl oslin Lt il g Lt ot laasls
oo ools iales "1 USE" Jo a5 jsblen Jlie Glgieds puiS Ly 4o
9 Wlsiy b 00,8 oo b SO JLdo 4y 0,68l (oS 90 (sl p el
b b gogee galolh a5 (gysbay oS lazr o i 1) abgiye (WS
O a8 olajloy 4 wbl adey IS 9o lacl op 5 SGsp
Slaylo 2 098 o ) (§3508 D jgody oaiiSlaz L 4y (DS 95 (slasl
oS gy ol @ 05 00 el g (hjsel bl ganies o
Ol 4 osd Iz p Diyge 4 osls as,s 70 (pile 4 lal
o 05 (0 3b 1y gl (gslulaz 0, oSUl e 5 09 o0 03l 0]
O 09 o0 0318z ey 9 Cend lgie 4y ol 4y Wdosls ws o 30
&) o Cds ao, Glgiedy bools (gl y yuile (6,105 iz Cds
o8 Ol ) ©ygon axmio pl Aslee D9l o0
wlx; +b =y, @
w' gl 5l 2ye <l Jlaiie b da S Vi S slojlop X o)1 50 S
lapi,s 5 ool Wl ol amis ol la Sy lrs oy
O Aald o5 wSlas (Bas Lepl 0 a5 0ed o et (5 ledige
RASE0E 0aiiS faie Slop 4 el asio pl 4 ool oy 3 S0 3
Slp Sy aw ST oghoo 4l Gltiy lajloy wmio pl 4 laosls
Sl g oS oo yudd daxmio 4 bzl caiSTas Al il 7 )ke b WDIS
Sl e ol Sy S s ekl Sy a5l ke
W Nz e nl 5O e 5 WS o0 Joad VL an S ) LS
S L 4530 L3S 51T, LIS Sy (gliael oS o glamio il Lo

* .
*

©wx-b=t wr-b=

¥

X1

X2
Fig. 1 support vector machine algorithm
Ol o ol oo )sSIN 1 IS

63

97 590> C35 b (oudlip 5 (Sloj sla Sy 5l oolanal L 1) b8 by
Sl 0395 cml 50 (o 590 g Lo Ll [21] e aseis o)
Wle SBL Cdd S S gl LS o PLsl o les 40 5 05 900
o & Oliidld e 4 4z g b ilise o) Siaghy ol sladle
S sl e Sl i 5l s oo LT 48 wlazsls  Leol )
Olaass aile iw) cpl jo Hlakse 5l (S 4l $oges oolaiwl (gl
lods ) i (el bl JUSem (3105 5 (SB3y (oo

mst ol (o p S o 5 00l ElFiul sla ST £ 4 ax s b
4 Olfiee dax l 0ged ganatis aliZe glaaie; o 1) o)l ol
Sl ojem pomln 5 e &S Ol oje 3 (Shy gl
Ebcand ot Ly 5 Lol ey s a5 0,5 oLl el Sg gzl i
ot 13,2] ol 48,8 S Lol o 050 5 loges cilae bl wilises
Om il Sl sgzg 9 A JuSew SVl Sumle Joa 059>
Sz Gl VL S8 Gl pas S8y (Sepem B slaonny
0597 1Sy Al sl S Az g 990 059 el S slaaius
o 5l abgyye oo 5l oslinul b (25w ool ) [7-4] el 53
Do gl g o) JUSe 53 S5z se Slo S B il w8 JooS
Foo il ol IS5 sl aneej cnl )3 oad gl sla S
2 JEe 551 samalons jeben 5 (cuilS B b )3 9290 (slaald
o8 059> 398 oo ALl JUSw )3 39290 (olS B aliSe (slanily
Sl Jds aaney b g Ll el (8350l ;500 loane; ;o aSil b
2 edlies oLl o il (pl Jhey bl g LA dgame Yl (oS 2
S el sl Gl Coddge (A JUKw 5l (S gl Al 4
Sl S 2-0lej 039« Shg glml loojex (05380 5 (0 Fnke
(15 350wl 5 ,5lS Srge e mladio 5l eslinul U [14,138]
wllbe g8 ply (i3 Sloy eles slagydelyy, b JUSew
S R O R I N
5 Sl o3l b mly asgazme 4 JiSews o (nl 5o el GuilS 8-l
Sl slaarl Glyie 4 @l ol Gulrd g 09 d oo wnSh Sgacme S B
L o)ls Sarge a3k Calid SIS S0 @l 09d oo 485 a0 13 (Shs
3,38 o el Jiw o3lail 4y milgs () gloj o3k a5 Sglas ol
FB w5 Samle bl 4 S50 el S g0 ol 4 Soge g9 S
5 55 &b sloielly loey O laThs 5 ool 255 o 3L
ol ples jsm 0 Sy Elyl osdiee bl )bl sl s
ails oYL Cds Wy oo S oudlS 3 5 gloj Lolss cile Jdoa
oz obj Slewle aie 5 Al &y o5 dgaoe Jdoay Ll ail
gl o0 gy il (S gl dine) 50 dine (B9, Wl oo
A Jie (e 3l SeS 4 (Shg gliil olej 039> 50 (Shs
e UK as o5 o aslis b S s, ol o [11°9] oo
4 oad wslid JiSw gloyall wedoo Ailn (A JiSKew & Sl
JES (535 003 B3ln @5 ale jlogdioe 8,5 S s (S ol
Jelo gy & Olgise Caled 50 0,5 o)Ll (pusS 88 (S & (s o0
ladiges 5l plaS ya a5 3,5 o )lal (g ghul slp Jie oIz
P &gkl Sy slajloy cnl g a3 S s (i plpe @) JuKew
35 Jol> o M (gilulaz oy iy a5 WS o CBS gamn glad
090 Sl meolie (58,5 L 5 pas 4 axg b ) o [14]
ol el as 0 70 5l gy Bs Sl

01 o less 18 0951397 ORIV 30 Sule Swiie


https://dorl.net/dor/20.1001.1.10275940.1397.18.1.35.2
https://mme.modares.ac.ir/article-15-5442-en.html

[ Downloaded from mme.modares.ac.ir on 2024-04-20 ]

[ DOR: 20.1001.1.10275940.1397.18.1.35.2 ]

031K Yld )3 9 gSw SlrwIoxo

23905 B9 re S)loss Yousui Hgliio & o HSaKe JUSaw I S5 3a9 Zlssianl

Sl posls byl i1 Jeus
Table 2 data acquisition conditions
Lyl Olye
s K2 5l oS s 22 1
Celu Sz @l JBlas og il 2
o adgl lelu jo iolesl plol 3

S 59yt isly] 43520 N115 5l ae

D9 o0 bl el Sldes pgase

125
120
115 |
110 "
105 \H
100
95
90
85
80

signal

0 2000 4000 6000 8000 10000 12000 14000 16000 18000
sample

Fig. 2 pulse signal before filtering
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