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O ABSTRACT 0O

Graphs is a method to represent the irregular data produced from many surrounding physical
phenomena that have complex structures. The graph signal processing (GSP) is tools used to

process irregular data Signal that DSP could not process it by developing basic concepts and
tools in DSP such as Fourier transform, filtering, frequency response, in order to be able to
process the represented data by graph. It is available and applicable choice in WSN for
processing distributed physical data, which measured by sensor nodes. The graph represents
relative positions of sensors in the environment, and every node represents sample from
physical phenomena.

This research aims to implement many operations to achieve filtering and spectrum analyzing
for data signal produced from sensing operation performed by random distributed WSN.

The results proved that this can be achieved based on a mathematical study and the application
of the available proper functions.
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Welch Power Spectrum Estimate

-205

-210

-215

-220

Power (dB)

-225

amplitude

-230

-235

15 I [ [ [ I I [ [ [
240, 0 0 o2 % 4 % 60 W0 & % 1w

01 02 03 04 05 06 07 08 09 1
Normalized Frequency (xm rad/sample) f[equency

LAY Aiguall 5LEDM 8,080 ABUS £33 1(7) Sl 4LERY) Al 5L cilial) e £358 1(6) sl

Ll Jlaall e gmitial e3all & K 5Ly Al alaes G (7)JSEN (e and Cu

b Aaamse Afle Sllaed (st s Lhe JS Jidi sie 100 (e Aflsdie iy Jia ASuE ela) 5 GaY
Afigea 5L Walia i) Lia s (8) Sl

graphd gl dasy) & head G dpell e 0sS5 Glastes 5L Jal (e el dlee Gabi & Aplaal) dlsydl
LA ) (e ALY LY Lol Balatia) 5 Canlial) madll s aladiulysg

Jalls sl pe Jalal 2ey aagll Cadall ¢35 (10) Sl graph G Aseall 5L Gl o8 g5 (9) <Al sy
AEL) Jabal) e ol saleisd) 5)LEY) = 3ge (11)

Original signal [ ° .. o L ]
°
.. o ° r 0 ® , ] ° o
[ ° o ° ; o e o @ ® ®
V) o = 0.1 o v, :
[ [ S ® o0
o ° y *e I ® e, 0.2 .o‘ *.° .O’. . ®
Pe s o 00 LN ®
] oo -0.3 |
o, . ° ° .. » °
® 0.4 ®,
° R %ee® S .:. [ L3 »e o
o. g\ & L S 0.5 . 3
b ' ) ° 0.6 of (TS f
o [ 'y ® ° @ °
N * e R & o oy 0.7 % » o ®
e » o S o ® ‘ % .. ¢ o
.. e ‘. oo 20 08 ¢ P ® ® » °
° Vo 0.9 b W ®
graph sy claghaall 3La) clie g5 :(9)Jsdd) graph gy clulual) Se g5 :(8) Jsdd)
journal.tishreen.edu.sy Print ISSN: 2079-3081 , Online ISSN:2663-4279

81



Tishreen University Journal. Eng. Sciences Series € 2020 (5) 2asll (42) alaall Lavxigl) aglall . 0050 daala dlae

Denoised signal Noisy signal

0.2

-0.2

-0.8

graph (s geduil) sy Clagheal) 3,L3) dalaind :(11)JS&l graph @iy guasall ga JAIAE 2y cilind) £565 :(10)Jil)

oY) sl 2.2

s (12) S8l mumsy Cus L) Jial) habds die (385 ddsall 5LIY) Glue apigh Ld Alsjall oda B
gl we Jalal) Gigan amy LI adal) ~ L5 (13)JSE muagy s (b cdbseall Cloglaall 3)LIY ikl
S sall

Original sound 100 samples signal x 102

Noisy sound signal x10™

graph (s gl aa Jalal) gy clind) g4 :(13)Jsad graph sy bl clial g4 :(12)Jsad

Laja dalaal Bylie o ol e Aajall (midie juyai mlipe () ypped 2 salaid) 35L3Y1 ) (14) S8 iy WS

0 ad s (gyal iyl i) (S s Aadiiall lan ) caila 8 5)LEN )l
journal.tishreen.edu.sy Print ISSN: 2079-3081 , Online ISSN:2663-4279

82



i ¢ Plind) dlec GSPalasicli WSN - Lolsie desall 3)LaY) dallas

Denoised signal,a=0.6 x 10" Denoised sound signal,a=0.2 x 10"
7 7 ]
» -1
e Z ° ” 1
« . d 2 o« °
-2
| =] o2,
& L g 3 & ‘ »®
° "3 3
° 4
L L 4
® 5
. J ®
° ® . 5
- 0. 6 [ 3 "
N ° =
... o9 . o -7 o—90 v 6
4 @ ] e L 4 @ a
* 8 3 7
@ 9 [ o -8
o 9
[ =& 10 5 g 9

(D) 6=0.6  (3) 6=0.2 Caiiia el gudiza () Wopaai 32y Bulaienal) BLEY) 1(14) JS2)

:(15)JSal L LS graph s sapsh dassd ali aladindy 20 cgeall 5Ly ikl Jiall o G oS

x10"° Original signal frequency
x10°° denoised signal frequency 35T . y L
t T T

3n 3l
251 2,51

2K ok
1.5 J 15

14

i n D | & & D @l oG GEiigy
0 1 2 3 4 5

(b) graph (sds madill s (Q)zedsil J@ graph s dsjsall Ldal) 5L Ll Jiadl g dgad :(15)JSil
o Ulal) il 5 o) S e eain iy st 2 Al BLEY il Jiall dlay Ll Sl
el LN inie (16-0,16-D) SN (- (15-D) SN mampy LS dmitia 5y A 50 e (ks
isally mbaiall el

1 T T T T 25

o 1 2 3 4

(b) paiiially (@) iyl L pal) cilandipal L3200 Aslaia) Jaia 1(16-a-b)Jsdl

journal.tishreen.edu.sy Print ISSN: 2079-3081 , Online ISSN:2663-4279
83



Tishreen University Journal. Eng. Sciences Series € 2020 (5) 2asll (42) alaall Lavxigl) aglall . 0050 daala dlae

Tina 05S Aigeall HLIY) Al (e Bipiea BaS ( 2nd adline el s o AR Agseall HLEY) Gulsi xie

Original data signal

° 1000 Denoised signal from high pass filter x 10"
900
| 14 ® 3
L )
800 v ,
L -
° ° k700
1
] [ ]
o L {600 .
[} L 3 ° 0
F 1500
® 1
k4400 a .
& 2
300
-3
A 200 v
-4
100
[ -5

Gile ad Alal) 5Lay) clie £545 :(18)Jsall graph (s High pass Jle Asjsall madsill A 8)La) :(17)Jsid)

tAl gl 3.2.8

sldie e 3 0585 JBY) e Baaly A e Al Cilie Al (e L35S Apal il lbilara desane o L)
ol o sl piige g Gmidie jpd mine e graph HLIS Liukis @AY) Qliall ) S <
Al Aliie (585 Al (AT Al 4@l (e dad siall 3L

Jain sagiall llaeall S 33LAN Glul@) o g B (miiie 235 @l Leabiee 8 graph @bla) s Laie
Crslhally lgilal Tdlu (e KEly awad die JS Gandi coall (1o 6K Cun HLEY) e Adle Cilangi @ld ol
Ngapaiy gl llanall e ol Ligda s Allaaiall Siall apaas U

Gl o Slie) e dgdlall el culd sl Jiiel) chladiyal culiall asaailly 33U Clial) e CalSI (Ko
OSedl (e sagiiall ha¥) o LS (WSN 4 graph Jie leve S Bslis o graph chlay sl
JS O Alie a8 A5l 3555 die 8 (e graph zises (18) ISl sy Apuliall ALYy apbaiil) gy gl
Agige ol Gliall ad 958 ag Les (idially Jall el e (385 @yall dai (20)dSills (19)dsil) o
WSN alal (e ciilag 3l Gadail) Lgaasiy ) Axdgiall dgaal) Golaty ihia ye coslis gag Sl

journal.tishreen.edu.sy Print ISSN: 2079-3081 , Online ISSN:2663-4279
84



i ¢ Plind) dlec GSPalasicli WSN - Lolsie desall 3)LaY) dallas

filtered signal from high pass
filtered signal from low pass
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