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Abstract

The concept of soundscape represents a new area of acoustic studies focusing on the quality of sound
experienced in urban environments. In this field, alongside quantitative variables, qualitative and perceptual
components are also assessed. Establishing a scientific relationship between the objective and subjective
components of urban soundscapes remains a significant gap in existing research and a concern for scholars in
this field. This study examines the soundscape literature regarding tested objective and subjective variables,
data collection tools and methods, data analysis techniques, and the unidirectional or bidirectional relationships
among these variables. With a thorough understanding of the methodology underpinning soundscape research,
this paper proposes a framework for a methodological approach to urban soundscape studies based on the
simultaneous assessment of both objective and subjective components. Sound Pressure Level (SPL) and
Reverberation Time (RT) are introduced as key quantitative acoustic variables for objective assessments.
These variables reflect the acoustic behavior of spaces, and optimal tools for measuring them are specified in
the paper. For subjective assessments, the use of questionnaires is suggested to evaluate soundscape descriptors
such as sound preferences, soundscape quality, and acoustic comfort on a Likert scale. Ultimately, the
relationship between objective and subjective components in soundscape perception is elucidated, along with
how these relationships are influenced by other mediating components shaped by the nature of urban spaces.
Notably, merely adhering to standard values of SPL and RT is insufficient to establish acoustic comfort,
pleasantness, and overall soundscape desirability. Instead, a range of mediating components significantly
influences the perception of the sonic environment in urban spaces. Therefore, the soundscape of each urban
area must be studied within its own context.

Keywords: Soundscape, Sound pressure level, Reverberation time, Urban space, Methodological.

pp. 36-49 (In Persian)

* Corresponding author E-mail: b.shafaci@tabriziau.ac.ir

Y#


https://joasi.ir/article-1-299-en.html

[ Downloaded from joasi.ir on 2025-12-08 ]

olp! Fee pole (rozxil dlxo by Al
FA-Y5 :Olxio ¥ oylois Y 0,95 NF+¥ 1l

e 6 S o Sladllao  SUl W9y (81w (GOUemion w92,
B 9 (e B 2L, o (S

* Sl L
Iy L_;A’){.ul).z.a:ali,.ﬁ.jlo ‘&5)'L“)-Qr~i356)l&mo Soils
LARAZARTER USSRV 23 yRTJ) RN P

ol

(Sldllas 039> cpl 105500 5 o (650 slaliad jo caboaid slaws CoalS aslllas 4 oS ol Ggue Dldlas 5l sauaz 05em 0 Sl
(A 0 jinSloe (8d g e slaailie  ele labaly 580 50T o 23l 5 (SN 5 A Sledilie (oS (Slo e 0pdle
ol 55 31 0 fSlos Slalllas 535 gy &2 pol B bl g0 Slalllas oj5> (ol o Siknghy sloadads jl 5 09750 sele SIS 5 (S
b Lo jeicie aygogs b dysencSy L)l iz 5 ooy Jelows slaag, daodls (s yslan slasi, 5 515l cogesl 3,90 (05 5 (e slopiie
Slalllas b yhey sl w97l Olsie 4 logads coadlgie DlSS 5 0 S Tos ladon SBUd s, 4 BLSI L .cal als K0S
e 98 (st 296 Oloy g shauo Lad I el (ad 5 (due slaadlle Lelg slaol)l » (Ge oS Sl ol slpiin b 0 ST
85 003 lalad oo 8, (e yeitio 30 ol Wloasd (Brae e slaols)l sl ol sla e plyie 4 45 Wt (Syo (oS
ol 5l (6 S0 b il oo slpi ity o3 sla obj,l slp .l sod et i L bg o lag)] o gl aige sla,l5l
59 e byl g7 ol 0 0,5 8 (93T 9590 TS il o (Sgae (Sogl 5 guil 5 T Sge Sl 5 Mo pnSlas sla S0y
i ol slaailie o 3l Lol ol s il (KsSa <Ot ool 00 o5 0yiaS s STl 3 b g e ailyo jl 09,5
oo 5 1o Lt 515 0 il ol 1 06y Copns 4 el ol drgs bl 455 sl 0 e el (5 5o (slaliad a5 lie
Syl oo 4o (il sloailia | (glanss aSly oS ai gliS o puSlais ganliss 5 snddds 5 (Sse plalul )R Glr (o)

255 8 addllae 390 993 ;o (Sl b sLad Ho 0 STas I aiis She s 4ed slalad Jgo L

LB (s ed 5LaE o s Olej e JLid 1 e ST guls oSl

Sl lalad o Seo Golwl (g pal,d ol Sl Boa doddo .)
@l 50 eabady glas o LS jo Lad Sgo Lialul Sl g Sl slals s oduzmn 9 dganii abal, S0
Sewslins (o (Fgmo JB8) Sl ainly 5 Lad Sgo LS, M Slle @y oS il (o9dge (ogee slalodd o (S5
ol AL,&.J b oS e (o ax b L5 0,90 (gliad o D] et ssile Jgine 39290 ole
Sl GlaigS 4 (g JL8, @lge 5l pam )0 00 5 o0 (g 55 Gill el 5 Sl slajls & az g3 slaar 51 (S
S o0l bzse bl cuw (S50 glsel Colie iS5l a5 Sre bl T Gee ulel (s b g 6 lene slaliad

205 0T Gye Dad SE czge pol (en S 2ilse 3l el 5 Sylone o Slalllas laojs> 5l (S

b.shafaei@tabriziau.ac.ir :s55ewl saiws s *

1 Soundscape Descriptors
2 Sound Preferences

3 Likert scale

4 Acoustic comfort

5 Attenuation

6 Sound Intensity

Yy


https://joasi.ir/article-1-299-en.html

[ Downloaded from joasi.ir on 2025-12-08 ]

b Loy = ‘s‘-“ 9 ot SRS,y (e el 0 pnS oo Wlallae (JSUll gy Sl ol S92yl

Slllas 039> pl slagiegsy 61y 297)lz @ iSla—o

Ll 00 »)LQM
6)‘45)3“3 [T X o 6L®=\.a.l§.n .loL,.‘;)l 04> ‘4.';3)5
Sladllas K0 Slo 0 05 o aseia ) o] o drg g
28 (o Shy b ol pas s o) 5l S
B18 laig e 23 50 (Sl slilale (g co odi o
ase L bl cod 5 gue loadlie gaiss oyl
S 1 Lol 5l 5 ()05 5 ey 5 035ai by

Eypogo wlool Y

4 Gshaes (g8 05w Slas 09> lalllas 5| alasl o
5SS )5 95 ax oy e 45 ol Lolse GL_zuS]
525l 8l s calisee glalas sleo S los Covgllae
F5e laazls w0 inSlas 059> slaiagh aslllas bl
SOl baiye sloazw 5 by jlne oSl Consllas 5
BB Jgaz 50 48 wloas gl seul atd dy plowl lalllas
SIS g g0 00l s ;0 a5 Slas o anil o csslive
S8 ilse (rre S galny sloosls jo Azt Ba
ol slacilo cpl 5l (i 090 el LS ye
G‘MUMJ)JLAMQ%‘JJHMIJjAJM
T o 32985 Oley lise 5 Sgee plie Jiwg eaiolon]
o9, ) Lead (Ge—o )L, g0l x> b as el (sladlse
Ay Lad oIS 4y (S DlS a5 ol S 5 0iS o
Do) il oo o) awans 4 aly 4 [¥5]

oo goin @b 5l ey &5 Sl (Gloj Do o 5905, e
@ i s, LYV] Gl b s £0 lacs jlid 5l
obey IYAD il (T o gy alasd 51 o oo plgs (sline
el laload (Go—o 1) oS (B, &5 (5 23965,
Se—o 8, xdly 0 [VO] 0 pdy oo ).AJLLLodﬁd_MJM
a dlae 5 Lad o 5l jole LS )0 (s 0t slataze
waly Sz 2 5l G S loplidl slabaoe jo a3, 5
DY) el 08 slalad olad sl S 5 awain &

5 Frequency
® Reverberation

YA

o &S WHls B pa b Jewo glsel 3o bl o Sy e
sl Sla Sy dns @l ;0 098 Wl s 05,5 o0
el ilzsn (slocs o 43 il sn JHA5 53,955 ol Lad
SLS o Yoo S o can ol b g oua il caw g o pdy
5 &olore Slalllas jo a5 axil dao S5 sloa_a a3
oaoanid glalows Sl coaS sl Cownl Pl (600

Dol oo Lad o

Lad )0 35290 slaloso ¢ a0 S S EB A L )l
Ay dy il a0 a8 e ol 8l ladl o STl Sl as
0357 3 ol slalad 5 g ;0 eadioni s (glao CuiS
3 sloans )5 aS il o (50 0 S Tos Slllae
9 O 42 (A S0 sl 48T 18 Az g5 0 50
iy €l b g iy SO T lsl e o ooy
1) psgie ol 510 bl Al o3l 45
Ir] s

low Lxo L] el oo A, 0,50 40 0 wS oo dsllas
Lo 3l sl SLlol b g 0 slolas sl nSlows 0,5
Sloaiaas b aal, )0 aioen lae a5 Wb 3855 Jguo
omized [0] sl o Luiad jo )l cudlsd § e )b
&l Gedld el (Faeo b ol S0 S
Spdyen b 5 o 5o

slacalles a5 wlosls s [VeP] 1 § Ko lalllae
o Sanez o515 Oliee 9 S slalad o a8 Salxl
Fho o ynSloco anliss 5 CuhS )0 by, 4 Lad o
& Fe—o Olalllas alas 5l o iogh a5 azsl wi s
S0 5 eliml a3l wilu o geir ) 0 xuSlaws
IA] wil o oo 1o saionniis slalas STyol ogou 5

a oo U gl 5,8 ledl g o ooiaal Jlas &y Ly
sblad sboo i Sla o STl consg | cw o 0ed
plsl plelgs (285 5 (due laoly)l Sl (598 (s 2
slogl)l o LU slp (o920l 5 Sl (28h is S
sleasas jl S s slolas o loo ¥ ad g ¥ e
bl g ol Ldgi )3 0l oo 09> cnl Gl Sty (Lol
Slidod bl 5 laatdly Jlod 09l 5 (5L g 5o aSle

! Urban Soundscape
2 Sonic environment
3 Objective

4 Subjective


https://joasi.ir/article-1-299-en.html

[ Downloaded from joasi.ir on 2025-12-08 ]

Sl by — (SB5 g (S s byl (o w0y oo Slalllan (SSU gy 5l (ol ©o )l

VP by 9 3l /Y oylols [ VY 0,90/ oyl !l (& gue pale (pocxil aloxo

S sbalad o puSlas Cagllas » e slaasla ) Jgu

[4] Sre mlbe gonailb ‘
0] (isho il I Ggboes | Gigds) oo Lia
. (lals @a{s ‘“ﬂfjw’) Mo P
(Slaxgg (b «slahaid) lao adgs 090
VY] Sy sl Sble
[VY] loo jLad 5l Sye sl asls
[V¥] oo o A sl 5l Mo oS sloailze
[Vo] S o985 Ol
)] Mo s aig Slulus]
Ald| Syo Sladgs g ol izl o sl
[VV] Lab oo g dwiin Jauys -
[VA pSlae 5 fiin oy Siols -
D7l 55 slal
[VY] S g slalasd o
5] ol slalas e he st
V4] Célp Bligl )38 5 i slalas
\D Sy ol Lad o a5 el o e
"] ol plosl o 45 5,8 355 a5 b T
[V¥] =095
[vv] ez 095 QEZLSONIES
[v¥] (g &Sl 5 (SOl Condg) (sloiz] Condg ol
[vv] A N .
V)] Sy Sl bl Cenr s e S
[P | (Ul ool ol b catin 35, ccel) ol oSlao it Jlor 2,8 &5 il N
[vo] (Sl | SkoebsS) o Sl oK b agzlys ploj S Jsb o

b s sl oy

Sla—o S0 0 1, il Jalge
2,5 oanlice

1 Geophony
2 Biophony

% Anthrophony
4 Equivalent Continuous Sound Pressure Level (L aeq)
% Reverberation Time

5 Form

" Landscape

8 Demographic

° Culture

10 Society

Y4

0975 » (6 s slalad oS g cwaie slo S B,k
S e 51 5 s 51 o3l IS STl
2O A Fhe Glaig b STiol 0 v g Se—o ), o

L;)L.\f).s‘ u‘yu;a el 00 f‘"h“")" \ JL.J o aS ‘_g)‘b}o.;



https://joasi.ir/article-1-299-en.html

[ Downloaded from joasi.ir on 2025-12-08 ]

Sl by — (SB5 g (S s byl (o w0y oo Slalllan (SSU gy 5l (ol ©o )l

N

6ol slealls — 9 e Lad wlls
Lasd yo by &oloss wledbl
e :

\
J1
J L

|

Loss 5] 50 slaliad o 2eSlas S5 o 1, calises Jelge (6,138 31 logad ) JSb

<05 Woold (5 5l I3l g Sbgy V-

5 dme ) j3—am LiSso (o5 Glaesls (55laez o5
iy o (61035 (o8 e Slo e (6 550l
45 gyt 50 D950 48,5 05 ol & bogrye I3l 5l Sseo
3 eilasd 5 plol p 2 Jlw O slagiagyy o pasl ek &
HLas 5Ly YF-YA Y o¥ e VA VFI T oo jLud asily oy
oles o dYAYE oYY oYY AVVF F] T pse) o
s lolal slo s [YY XY N0 T 5,1 o905,
lails 1y 0 )l oy 5 i oS

3legigme Jlad adlyg 5l g lwo Lad 515 puSoluil (sl
é&\@ Iy 035 (5 e 00,5 o0 oolaiwl coaliice I3l
TIVIPY ISl e55 T o) oo YYT2YYY: g
PVl MY Glgws gislos [TV VYO g5 Sl
Al VAT VYYF e pg Sad o [FY] VY g5 Sado
bao jLtd 515 Ghomins 995 o0 osaline b gl 5l (0 50
Sl cds5 55y 6o sloasky ceai b T alyss 5155
aSepl auamg b Ll [VF] aslasd 8 aloul ol pen yals
(mlies jslaie & Lulial ol e (slacyil (slaysds Sen
SlppiY kel g LTl 5ladloa s asslw g >k

RS “. )‘Q)P)-’ ‘539‘0 Lng & > .

6 NTI XL2

" Briel & Kjeer type 2250
8 Svan 912 AE

9 Brilel & Kjer type 4101
10 Briiel & Kjeer type 2260

6 yiS oo Ol aiuiiy Y

[y Coid s (lgs oo (atein Hob 4 0 puSlaws Sllllas ;o
oBaus oS lacs addllhae s Coiad )8 .0,5 (wyp
aiws ol ool 055l a4 cul slojlail sla e 5 (S5 508
NCOUH [ R RVOROL | VNN PO PSS

slo S o bl 4 pls sk 4 (e—oly; Coiad
Sye polie pohg a3l n o0 pludl Gulg> g (g lame
2yl oSG ol ,8l s slagwls o

0o e a3 i 99 5] g AT pys Copid
5 95 om 5 55 SO o s plyie @ oSl
0 15 wlio 4y (03 po g Dledbol suiin 3l o S lalal,

el Sldlas )‘ Awd LJ"‘ 4}5; Sjyg0 039> B )‘)3):
Ed50 Caidd dus ,o 10 45 el (| Gl aseine a5 azd]
‘L:_wj.: @9_@ Ja.».?bo Jl)ol 05.7u).1).1§.o J.c‘s,c 54.>5) Sy90
a Ly o pnSlacs o) sla gl 31 G o y0 .aewl ol 4
9 )‘).:‘ nuﬁs) “.A_.\.».QQ SR 4_>5.: D590 0 o0 LSS 9 g.,\:.ﬁl_n
o iy, sfaus lc glallas 09> () sl ioghy aslol jo
55 50 58 e S50 i plxl

! psychophysic
2L
Aeq
% Sound Pressure Level (SPL)
4 Reverberation Time (RT)
® Briel & Kjeer 2230


https://joasi.ir/article-1-299-en.html

[ Downloaded from joasi.ir on 2025-12-08 ]

Sl by — (SB5 g (S s byl (o w0y oo Slalllan (SSU gy 5l (ol ©o )l

=955 gl g Lodld Julod' (o9, . Y-Y

ol @ iy o Congllan Gliee 5 CodsS 0 uSlao
lodalse i azs 5 glojlodl slo puitte 5ol (g Ly
0976 3 Sl Slumen 5 (Sun B olal (53 ,Shee (ol
RS R VPO VAN BRUNRC SO SCHIN { REIPRE SN
oS lame CuieS p Oliee az 4 g $95 adlie 5 Jalse
Sl Bl el ool (o dg; el jere s 5
el 5kl g (o s Woadlge (pl (ooled (5,135
Coplo & Ly ol pliy 6l Sglite Sl 3b cchlisee byl
SlRAr s 0 dlse BT 4 o )0 a5 0 S las Sl
Ol 2 Ao Jalsesl glaiass 50 pulos CoaS (e (slab,
Sl Wosls Jdow o LI g, (Siiod sl cdin
50 LFF oFF oFD oFF oFe o¥0 V) VA 5\V ) O-\Y oF]
Jdoi g ot adle ;Sas laby) Sl 63l
DF] s sl oVl Lol 5 oo ¥l sl ealls
(1] 650 Ghae bl 5 Judows o [V sliosls ay s
gdse 43, 0y

Olalllas y3 (S0 9 (Fue sla 2l G 1o -F
s © oS S0

o lad b el ssalioe JBY JSb 5 a5 obles
O 3 oMo sl (g B GOl S50 gl 5 asiia
PO N PRI B CHI I g SR e g
B Eslond (o p aslllae 9550 slalldd (9o L3,
(5D 5 (LPB) ailho 53 5 S5z 5l G Lodd S50
opwSlac Shol coasS p peitns 130 90,0 a5 ol Jige
A5l ol 8l cad o

losladl slapaie olsie an (55D 5 (e o) ailse 5
Gl iz pd 208 (o0 S ojlal (Slawe homis b gk
I L asls 3 50 g Sysl blad 5l aslie g0
I 2,90 lne Glaulidie )3 0 nSlao slo S0y
(p ) (Hly o3l (o (Shsarod (o) 2 b XS (00 13
Sy g0 (yiigy ol yeiio ol 5108 (w25, (5D
axr b lad o ol Slie g o iy e 5l poje Spo a8
ol Bobaie (o5 slacedly b ol

)‘ oolax

Al

S plnil gl romw Sl Joizme Jls a5 (5 5k 4
Sbacaadge g <ol 80 5 L wolyon Al 855 Wiz Ly

wiles &l alBee mls (LSS
pi¥ el jlas Gs—o slaiagh sse s —in L
cJ)Lo.uLb )5_....5 ol \Pé 9 Jjjj" CL.....:L.\..@ 6L¢zol§.._..;o
ool sleslawlhasn v (liebl g cax o op 5YL 6l ks
"éaﬂ@ ad oM g aisjlee il o aS ool o

O 38y Ol 9 lawo HLad 515 o )3 (gl oo 0asel
515 slos S 5,8

S ool (5591 a2 I3l g by, Y-F
w0 pwSla o 1ol 3 STl byl jo gy oo,y
0 S las 39 oo Allg> Qb‘x};‘;QyJ 5 aaliiwys
oyaSlon b, Sany 4 ool 3l el ol a6l
oS oline glacib B 5 a5 5o o asliz_l

3l oslisul

99 b (G990 ;0 a5 oI (s lead e lelw
Jle Hob i B e 03l )13 KoaSy boldie cio
(ol egiadl b Sl slach o 4 ol o
AEYT o5 oLl pasfcadal b g oonS ains />

3 Bl Fgmo Sl 5zl il dedcb iy Ko 0,18
ol 50 0l3laS Le ol 4l (6 o slalad jo sl
L sigidol) (phioo 4z wimd o ez pogas 4 sLad
dg2 g0 (sbalos e d dobiiiw 0 Wl pl o aigiid
S90S o0 18 03l jo lLad o ol Sew wilbe g
593 hled 3 b Ylges ay sl b 05 oo atislss L
S Rl g g o lhe et 4 S |,

Sla d S Eres (o) p $lp Sl 5l 5 le—b ezl
St B olings ey 5D T S il 1 sl (L Y15
TEY] 0 oo ooliul 525 (aigligsly

! Briel & Kjeer
2B&K


https://joasi.ir/article-1-299-en.html

[ Downloaded from joasi.ir on 2025-12-08 ]

Sl by — (SB5 g (S s byl (o w0y oo Slalllan (SSU gy 5l (ol ©o )l

VP by 9 3l /Y oylols [ VY 0,90/ oyl !l (& gue pale (pocxil aloxo

51 81,81 1yl
PRCI KV [ lojlail slo it ]<
(o) (== | AR ]
[

[ Slad s ][@L.’.ﬁsgit-‘-i‘][d‘al.:ésﬂﬁ] [;d_);.,,,u]

(005, 55) oy e ilie 5T g o 0 ,maS o Sliios o o)l slp soloiinn (sla puite ¥ S5

Sl ol (o5 (slo e I (o g Sl (o)
a5 Gl geS oo [l 5l 5 il se 0 S laws Sldbos
Sy b oo B ojluil g 998 oo patie Jowd 9>y L
aliBes ladel s o 1) x> ye ojlail 4 co s oo Jbe
b s 50 LSy Sonde o 0 (G S (o0 e
] s2lie polie aliee gladelony o lon Lz 53
3 4z 5 4Kl el b g oy s ol 3 sk
sl el oy b oS oo s 55 polie saels

Syl pludl 5 salise
Slalllae )0 o 8y90 adlie (oS 5l (S
o 5908 IYVD Al o 0085 Ol oo
Giomia IYA] il T oy alasd 51 e Taco plgs (slins
ezl ol Jl0)0% n (2 JE Coeal ladlie ()l
oS o8 50 g LT 0B 0 (eSS e glao &S (slalad
Fabad b oasS (oo 305 45 (019,095 0 9 09— g0 41 ils
& (ailis Som 9o 1) (pogas a4 oloj 5l Gl 10l 038 O
T oladl Jozs 5100 5 oo oloul a5 glacgen wisS 15lh0
5 Rles gl adyans, la o )Lsd 55 aS 15 005 o
Pl Lad )3 (g g g5 JlE e Glala—o ogdla
e Sholaz 5 (Siolssd Bl 4 ax ol ) g5 o0

el ggabals oLl

e s 2l le ol I3l V-0
3,90 13l 50 g (slojladl ddlie g0 (pl i w0950 dulol o
g go 00l 705 eadi 4 colaiul

sleadlie o Jualse plw glo b 0551 iz
09z &dly ;0 .00 5 o0 et de BllaT (pl pea b b))
S e glaace b gl colS 5l po e b))
SA—S sLodd 63975 lo Sy Sl (o584 SG 0
255 0 B O903] 8550 A

Ol 48 Sl £9-d90 Gl (i gy Sz 50 pladl
5 slosll slaailze b aisSz dallis (shiiw 5l psye culs,
DS ) Bl o ped (2lad la S

SOl w975 15 S A -0

S0t AT el ol yp ol o Loools (5515
2 U 00 gpslanz sl 050 Dledlll oY slals
aiaieb b g parsli 00,03 (g Bas g £gdge can
Shawe Sledbl o 51 bosls o S los Slllas jo .wigd
PTG GBS 8 50 oo 5o Fiome Sl (59,5 45 Wi
S a3l a1 (g ,51,5 (ls Lo o

|y 6t 0y S o (sla gy slaosls (IS Ell> 4o
30 .0,5 andrb S g oS ool ails g0 ;0 el 0
—d 2 oslaer @lp ooleimin lagis; 5 15l asl!
Aloads o s SleMbol

= Bl sl Slr ol o e V-0
Ol yo adlie (1 g locs (guids w0 S las Sldllas o
potie 5o dawo gl ol (5 0b lad Sy g Sls]
oo s 55 ite ] (Suped Joles aS ol S0

Y


https://joasi.ir/article-1-299-en.html

[ Downloaded from joasi.ir on 2025-12-08 ]

Sl by — (SB5 g (S s byl (o w0y oo Slalllan (SSU gy 5l (ol ©o )l

VP by 9 3l /Y oylols [ VY 0,90/ oyl !l (& gue pale (pocxil aloxo

O 90 dawgd bbbl p OB SO 5l sliges FSE o

e oo 0ddline Jgo

Recording binary data
58.9 = 2019-07-21T11:03:28.555

it g gl 5 LU AN 00 K] Sgo
RIS

'

Loas 8] Ve e plslqmis! Joa (S my9 & JSio

&g Lad sl b 5 6)lo palid pogdle (9o (o9
sy el Sae Job (el p 5 5 (Soe sl
|y s L 315 S sl (1o, 55 el S o s
(e 4 aiS s at i Al slagley g leasl s (o
ol o Jsb &5 el (s 50 5yl0508 Bl b
5 9Bl oo (38 > ) dabos ] (25 5 (@l
ol 00l adrie Jloges (pl jo (S b b laws jlis Iy
aS 05 5 oo ovaline clillcal Sl glaiges £ Ss o
r9® 4 by e S oo i 8y Sl 80 e 5 b

el 00 s § S go

4+ ACAM 100
5 BeamformX Reference Manual

\al

(PRW) oo HLLS j15 N-Y-0

oolaiwl (g3 oo BlBre slo,ll 51 (LeBd) (6 S oslasl 5l
el Vil Jlogei i ol L 2y 08
157 30 A5 Sl (o 99 HI0ged 0B 5 T el
o3Il (o2 ye jome 3 g B o  gsliy ool Jobo
S Slab Kgb oo adne Jiowd e p (2 S0)
(Lp i) laojlail 8o aS sl (pl sl |3l ] ax g0
39 s Lad 0 oo #5555 0956 4y ;08 g WS 0 i |
D oo 0dplive o 5l slaiges ¥ Sl

24023 44x97 19 pixels (480x311), 8-bit, 146K

T

A
C x-\‘ﬁ ) W N ; ‘
WY g el

| | W | | fy /‘NWM

0 5000 10000 15000 20000
Frequency

Ust | Save. | Mores

Sre 93 by o i il | gleigas ¥ ISl
‘[cdé)l.i}] ()A)b )l}m\"' G- o)'l.g)

l.g o )Qlé Sl S G Koo sr‘s'@_»o )90
SrSoslally (L) Hlejed & jgmo 4y Lad 5l g)lo peld
Ol S e 5 3 | LA )3 (Sgo glgel @i 097 g S
& y—a wajso&dw‘ch_wwim& oo
2 O89S oe ez 9 48,8 18 T 555 )0 (Sl

(B ISy wloasd oaiSTy ols inl)T b o] gelams ool o
(o) o3l oo sl &5 S5, cins b g g
ol o lne Syl gl G g mje 5 oS >
clilon gl TV e pliglsmis] Joe (g 90 3l Blsi 0
uLQ...a.?u A.>|5 B as MB; 0y lows é’)?" 9 (uodu) )J\)LM

ML’@ Sg>go 3y GA)L.»‘ o olRils e

! Spectrum
2 Spectrogram
3 Acoustic Camera


https://joasi.ir/article-1-299-en.html

[ Downloaded from joasi.ir on 2025-12-08 ]

Sl by — (SB5 g (S s byl (o w0y oo Slalllan (SSU gy 5l (ol ©o )l

VP by 9 3l /Y oylols [ VY 0,90/ oyl !l (& gue pale (pocxil aloxo

SS9l

Y At

OALS gl (e (555 il asgerme ¥ KU
[ous, ] YYF Swig moalos 5

Loas el Tl o 0y 00iiS gl ol I3l 51 (SO
G559l 5l edig i it slao Galh g e o) 5l eolail
L-Fe 5l caeS ol ar b o olacl o5 b 1) Sg>den
oo aS 1y las 515 S tan * Gloas 0 el e
o =¥ sae S oobml o ul b g VF Ll
WS ool ) las o el Saily 098 o

bes a5 glo Law @il K b oo wciloy e
Gl Job 5o 09 oo (i Lad o el oo Jold 1) ool
A S99, Bk 5l YVF Sl o malws olSws Soe
L p y ol (g glaal salatd S )18 T 5o
0le5 o3 cam3 o ool 45 Sl (b5 05,5 )
A S o ams oo a8l b sladelaw (o 1, (ilo 595,
V8 Sulg gl g odlipps )i jloged 5l sldiges
gy oo 0dplin

2k Wz Ok
nonnn axnARGE
Twlis bawgi oddipum i dsed 3l slaiges A S
05, 5] ol Lioles amio 0 YYE Sl
[obsg sk Jlbamaly oy 513k AAANY

3 Gain

i

b

PR SRR SETE—

od s i Sl 5l slaiges £ S
G ol o) (Fgo ()90 Lo
(005, 50) (a5l £+ Job jo 35,2 l52Y -

el O )] a4 09 oo i aibans (T 90
Sl 5l e adads o 0 0l il W8 aisgie b ojlaslen
by yo ccils 12 a5 0 5 o plosl oy iz (90
ahads ;o )0 (ondse ;o cLaidl a4 by aib o g SO A
2 ol Dol 0 pdy e pll Bl OB Y o o lya
aS el Lad jl glasds S old S wciloy o 9,5
P G oS (K b L) Sso glyel @iy SB a4 B
b F9—o rypd IRl Ol BT 5o sl it LB oo
adds G clllicd g b was o plxl a5 Slowlxe

(F3D) ot 33985 oo ¥-Y-0
oSl aegams il lsie () GrFosll sl
Joe 25 5 Pon milio 5 outiSCasl  Szann

555 solizul (V S5 YY$-

P sdzaed ik 4 cewl &y o o HUS b,
wnal Sl 08 amagio o3l L il o] £l ) a5 (glayldas
&8l )0 IS gl g o o o 15y (gl
Sad g (B ol el g Cogl ailsy oS Cul el
Syleeage p ) ead sy sl

1BAS001 Omnidirectional Source
2 Amplifier


https://www.google.com/url?sa=i&source=imgres&cd=&ved=2ahUKEwibu-ut_YTmAhWQHRQKHea1An8Qjhx6BAgBEAI&url=https%3A%2F%2Fwww.johnmorrisgroup.com%2FAU%2FProduct%2F10201%2FBAS001-Omnidirectional-Source&psig=AOvVaw1u3T8wFuS1aaScZ4aUt2dF&ust=1574758139698273
https://joasi.ir/article-1-299-en.html

[ Downloaded from joasi.ir on 2025-12-08 ]

Sl by — (SB5 g (S s byl (o w0y oo Slalllan (SSU gy 5l (ol ©o )l

5 Sighy yemax bdlad o bl Sew alie oLl
285 oo Bazme iz slale; o saiolll slacoadse
)'.;.3 L5>9_.o O2)90 Ja_.wy O\A—Af)kld_:)‘oﬁ ).ijL.aS 4tl_w|) LJ"‘ I
il 0aiS SaS aiilgy oo

5 €oyinShao sl Sh o (gotpexr Olye 4
sl Gly olei—ing sl yiie € oo Slov 5
bl o 0 pnSlas Olllas aod

=t o2d b b )l 6l soleaiion Il N-Y-0
Slere cou [FYT YoV e Jlu jo K5 5 K5 a5 mgh o
3L g soges slaliad |0 oo pmuSlaws 1 oloe Glyudl o)
Sty S5 g glite L g, caials plos! (s ,0ms
Asls &l o puSlas STl ol

30 A8 Sl Ojeo o Budsd ol goleiian b9,
99,0 ,Koaea b slate T slaciochs goloss caliiow »
Pl igiyges] a5 Wig e At pline hib (S5
lodoids ol 5l (S Giduiel,] ] Sl s (Jle 6l
‘_gL.\..a 9‘ ).E.v Lel aS .\.\SGA ul?Lu‘ OMHQ}A)—‘ ua.?L..u sl
Loy el 3Sllons Lo U Sl lons el
anS wlin o e Gisupielyl (L3 L pisu il
&S oo ol ]y Jgere

Olgi oo andllas 5590 (6 p— l—ad cwle 4 Lo
b laie 4y 0 5 ALl anlii iy 4], olbciooss
(&> g S zlie g el Sl a5 S0l bols

&y Jlo—w 3590 Gayb (n 33l (S0 Sl 5 L)
bwg ple 51 S 5o glao anliss (e a5 00,5 o0
23,5 oo Lastine Lyl

eSse mlie slos Ganligs olie 03,5 patie sl
T ooz 5] (Jyors Wiligs wulies Lo ol
5 oS Slous 5 4 gy pe SVle Ll jo oasms )l

2 Adjective Pairs

o

oS e HL2d 515 L (oo &5 Cel Ojg0 a5 0ge s
e so sy Load 0 09 b oo Juld |y ookl wy oalod
Lagi wiyls plgs lao jo laaslas 51 G 2 a5 Slejoas
Oley polie az j2 058 oo Al YYF  Sudl o
Syo gloel Bl S s 4l cus 5 4 GA0 0956,
Lad ;o Slah edsay 9 dgyioe o 3l g —w barmme )3
Ll plaes

S gloel plgd il e o Dul az e Sl (i
o i j0 aS Canl JJo e 4wl i Jae (o
e el (5o 955 Oles SRSl 4 bgy e a5 S0
AL B ogdige iy Lad o o JLad Sl (i b
29 dloms (5,1) slp oSee jlade

25 byl lp ol Sl yikio Y0
Glaao & o bl ax ol 3l 05 et a5 T 6l
ilisee slmol, 0isS o S0 aigS> 1) 1 g bl ygel
005 diogr dal aan S bl asg a5 0l deg

S S vy Glg oo 4T (5 sk a il o i WSl
3,5 Cgmio b 0 ywS o slal 55> 1 0 xS lows

3053 QB isiy5e3] culce b SThol g5l 5 g, 50
Pl i s ety (o9 4 45 a8 (o0 ool (Jl)Le
aS dolidiny g, gl oo A Sl plows 4 Cos oyl
L 5yl ool ;o lel anele 4 lalllas ol
el 51097 32 (6 Pt

L oy aSla o 5l oLl STool a8 le tmghy olos ;o
Sl oaSlae slo Faog jlead obj)l asbiiny
Sty sl o0 4285 0,0 Sl el g
Lo togs ;o (ilisee lo Sa—ogi 5 Ol )l 5 walise
e VY b Sli ogi B 5l o] olass a5 wlos,S solis .l
]

@bl Bl S b S o slaad 4z o coul ol
Ll S S5 9 S35 b 0 pnSlas (STl Blosas
il 4y oosBion s slals casllas o1 s ogdle.s 115 oo

] dansly Sy

! Semantic differential analysis of the soundscape in urban open
public spaces


https://joasi.ir/article-1-299-en.html

[ Downloaded from joasi.ir on 2025-12-08 ]

Sl by — (SB5 g (S s byl (o w0y oo Slalllan (SSU gy 5l (ol ©o )l

5 550 6L35 & 5 5 e Slabs & ol 3z o 0l o
Caldy wiyS 518 ol slae (5yme )0 Jhe 5 AS daxlye
Ayl ol o mnSlas 5l g 50S

P8 w3l slelis o lidess albiwl (uizpee
S Silol 00,5 S0 saub 1) saubednid (glous i
S R I g DK SR JUSST N £ 2 NG NP X 1
o b i )5 s o Copmaz | Ll 5 25 (gl
WS (o0 )5S Fte el L gaee lalas jo a5
23RN Ely o ls (Seo e 5l 6 S gels,
T W PR VS W IIPIR CESUVIPRVEL SRCA SRRV PV Sl P
I, Lad w5,lo soiossds saloco blio 4o (6,5 i Jozs
) oyt Sl o amil 10 5 00,5 (AL Sosgwl 5 el
LTEA] aisS o S0 3o g janligs

2 Ao b (vl 1596, oloj Sl Y-F-0
Sl shilale a5 el G:S adlhe S H—du 1595, olej

be 03080 FT el sy BB el SToy b b ]

Lands ol acils gaday o Jaibwl polde b o 1905,
O Lol S o Bl il Loy STgs wdla ], L_ad ol 3
Gya—o dylae oyl o o ils 1,8 56 laes alayly cpl il
plosl s g sliod olo ) Pluw (olad olas el

5 I3 (o 990 L3
CainS 3 (5 r—a) s sloadlss (3l oy a3
a5 oo, il 4y 5 s (st slolad ssls ol
3l 00g mo b bls)l o Lad g o b g (g oo consgllas
A oS slo Sy e 1R 0 o cons Sus
2 e St pyes, Oley o3Il 599 YU o8 5 aSileS oo
5o, le sl a bl o pwSlas coalS g Slgh STyl
DSl ol ol 5 Copnoz o815 onerbs 455 5l srsoo
5 S mar sloogl> (3,5 Ko 2B 4 Sogwl g ol
EVER G O chqsu)lod&?&éb)oéﬁ__&
O S0 wgllas cely dal_ad a0 L8, 15 59250

i IARY RGN PN PO {RWS

T2

30 A5 Weid oo laore o slao ST ool a_wles ol 3l

ST ool oads Al gl Caw 1
3l el (S lol cagpie 4T 0y Sla o Sl Cangllas
Aiile o)l lie 4 (B aigSi5e5l 45 (g5ltal (2 Sile
5 sleixl ooy llona o (35 (ol (g pigds (i3
Cmrd 4y (S 0 il delii iy )0 003 ,53) pellial

holei 31 g 0 ST cavgllan zlccol ogu .F-0
G233 it sloeilze

ebd sadlie b loo HLad 55 Jolis N-F-0

255 5 el b bl s a8 conl (glailge doo L3 515
5 4wzl o St 9 9,5 o0 1,8 0l 31 S STl o las
a5 Glojy Wle [¥0] 55, a Lot a2 3o bl L)
Dyl 18 Hlad aisS ja o laslinl sogaswe (o laws jLis 5l s
53,5 o AL oogul g pl,] Las

Sro bl g el il o Lad 5l as ablse 0 g
Al eoimo 5T L L g sazaslyl ol LS olfaus 5l a8
A>g5 5,50 b [f5] oo Sl 5l B oayay 00 5 oo
oS Sao ol ) aiws o Gl b ol 43 0,5 )3
S 58 Az gi 050 Wyl (Sl (Feo Dl

S 515 oS Sppo 4 a5 lalad ;0 05 e Sy
03gusl SThol Ll 51 Jg 5,00 )18 Joud Ll oogaza ;0 loo
loo jLid 55 as ail Jgwe mlin jguas 3l 6w
e Bl 5| s e ol lolis oS o bl YL
S9—e Sz 5 Dbl b (ged Sl g (Se—e pmye0 b
2lisa iy Sl

l_ad ol dlasxl e Sl g o>l (0 G,k
Ao obtal oo bl ) il oo aslllae 3,50 (5 45
S slad jo (g ek ax a aS pl 4wty pldl ol
I oo el juas sl dexlin Sl g a5 )lo jg o>
Cogllae p atine job 4 LaS )0 jea> Sles g Clde &g o
O osy 5l (T30 liee b j0 sa o slalas
SIS Sl oS las gunlies (IS jeb a g los [Lid 5l s

*Visual


https://joasi.ir/article-1-299-en.html

[ Downloaded from joasi.ir on 2025-12-08 ]

Sl by — (SB5 g (S s byl (o w0y oo Slalllan (SSU gy 5l (ol ©o )l

STyl 5e len slaailsa

o e JPE TN T Sl slilale
g ey |
; Syo b I
| lows jLad 515 ot i l ol
o ,Lzs 515 | - it I SRR
1 oblga> Slg g ol | Fao Sopl
, s NS i
I o |
. LS’LGS s.)L.R.S 3
s oley | b ksl e S
Dol & (Sods § 65002 |
I
I

SAS slad o Conls 5l Sl

28 g a0l p e sed 0 pSlas Slalllae Sl by, sl soleiing o lr A S

S g podi

Rl 9 ol aiej )3 a5 g i olygls 5l QA s
ddges &Sl (gaie—03 )l sboolpp—iy allae ool g cole
Ayl ly Sas JS

&3lw Sl
sl wlgn o aly) b (Jlo bl e llis (Soiys
2l w3855 allis !

&L

[1] K. Ye, H. Luo, H. Zhong, J. Kang, “Physiological
and psychological influence of multi-media in
urban business districts”, Sustainable Cities and
Society, vol. 77, pp. 103546, 2021.

[2] E. Setyowati, G. Hardiman, P. Purwanto,
“Tailoring acoustic performances of resin
reinforced biomass fiber-based panel with single
and multiple tailed cavity inclusions for interior
work”, Fibers, vol. 7, no. 10, pp. 85, 2019.

[3] I. O. f. Standardization, International Organization
for Standardization. 2014.

[4] G. Wagstaff, “Utopianism: from Cage to Acoustic
Ecology”, conference “Stockholm, Hey Listen!”,
June 9, 1998.

[5] J. Maculewicz, C. Erkut, S. Serafin, “How can
soundscapes affect the preferred walking pace?”,
Applied Acoustics, vol. 114, pp. 230-239, 2016.

v

ol w92)ly oo F-F-0

(oS sl i LS 10 (50 slalad o pSlas SThel o
e & 45 by s S e ) 55 S sloeilse
Sl ol—in oozl bl ragh ;9 e dlgie
Slo sy 2 st s oy Shis Slallie 5l s,
FB S8 3 oo S 5 J3ged )0 (B3 5 (o
d (G ze

0j9> 1 Owie slagiegh @l &S jebgles &y 5o
S il polie 318 s o i ol olsS i 0 S los
Sre ol )l n Slr rdanas; Olej g lae Lad 5l
AL w8 e culasS o puSlan gunligs 5 s pdde
Sso Lo Sl egm o 2l clodilie 5| (glaws
o lad a0 muSlos 1) aiies jige 5 (glalas
25 )8 aslllas 9550 993 yiwn o (Sl

15 B 2l g i Jol5 o, Slalllas ol 5
b (ol Gl pl>osl i ol )] slad (o oo Lis
ol olays (sl Sl sleaile dad Ll L
5 s Ol ez 5 Sye Sluzp lad Sl
kot )0 g 00 duoy s a4 b 5051 9590 (slaeg S i
S 1R Az g 8590 Beiow slaasily


https://joasi.ir/article-1-299-en.html

[ Downloaded from joasi.ir on 2025-12-08 ]

Sl by — (SB5 g (S s byl (o w0y oo Slalllan (SSU gy 5l (ol ©o )l

sounds”, Landscape and urban planning, vol. 169,
pp. 12-21, 2018.

[20]Q. Meng, J. Kang, “Effect of sound-related
activities on human behaviours and acoustic
comfort in urban open spaces”, Science of the Total
Environment, vol. 573, pp. 481-493, 2016.

[21]F. Aletta, J. Kang, A. Astolfi, S. Fuda, “Differences
in soundscape appreciation of walking sounds from
different footpath materials in urban parks”,
Sustainable Cities and Society, vol. 27, pp. 367-
376, 2016.

[22]Z. Bora, “Understanding soundscape in public
spaces: a case study in Akkopri Metro Station,
Ankara”, Bilkent University, 2014.

[23]G. Brambilla, V. Gallo, F. Asdrubali, F.
D'Alessandro, “The perceived quality of
soundscape in three urban parks in Rome”, The
Journal of the Acoustical Society of America, vol.
134, no. 1, pp. 832-839, 2013.

[24]1J. Zhao, W. Xu, L. Ye, “Effects of auditory-visual
combinations on perceived restorative potential of
urban green space”, Applied Acoustics, vol. 141,
pp. 169-177, 2018.

[25]J. Liu, J. Kang, T. Luo, H. Behm, “Landscape
effects on soundscape experience in city parks”,
Science of the Total Environment, vol. 454, pp.
474-481, 2013.

[26]M. Hornikx, ‘“Numerical Modelling of Sound
Propagation to Closed Urban Courtyards”,
Chalmers University of Technology Gothenburg,
Sweden, 20009.

[27]Z. Qiyabkalu, “Fundamentals of Building Physics
1; Acoustics”, Tehran: Jahad Daneshgahi, 2018.

[28]M. Long, “Architectural Acoustics”, Elsevier,
2005.

[29]J. Jeon, J. Hong, “Classification of urban park
soundscapes through perceptions of the acoustical
environments”, Landscape and urban planning, vol.
141, pp. 100-111, 2015.

[30]G. Gozalo, J. Trujillo Carmona, J. M. Barrigén
Morillas, R. Vilchez-Gémez, V. Gomez Escobar,
“Relationship between objective acoustic indices
and subjective assessments for the quality of
soundscapes”, Applied Acoustics, vol. 97, pp. 1-10,
2015.

[31] A. Maristany, M. Lopez, C. Rivera, “Soundscape
quality analysis by fuzzy logic: A field study in
Cordoba, Argentina”, Applied Acoustics, vol. 111,
pp. 106-115, 2016.

[32]A. Preis, H. Hafke-Dys, M. Szychowska, J.
Kocinski, J. Felcyn, “Audio-visual interaction of
environmental noise”, Noise Control Engineering
Journal, vol. 64, no. 1, pp. 34-43, 2016.

[33]J. Hong, J. Jeon, “Exploring spatial relationships
among soundscape variables in urban areas: A
spatial statistical modelling approach”, Landscape
and Urban Planning, vol. 157, pp. 352-364, 2017.

A

[6] Q. Meng, Y. Sun, J. Kang, “Effect of temporary
open-air markets on the sound environment and
acoustic perception based on the crowd density
characteristics”, Science of the Total Environment,
vol. 601, pp. 1488-1495, 2017.

[7]1 Q.Meng, J. Kang, “The influence of crowd density
on the sound environment of commercial pedestrian
streets”, Science of the Total Environment, vol.
511, pp. 249-258, 2015.

[8] M. Lionello, F. Aletta, J. Kang, “A systematic
review of prediction models for the experience of
urban soundscapes”, Applied Acoustics, vol. 170,
pp. 107479, 2020.

[9]1 A. Farina, “Soundscape Ecology: Principles,
Patterns, Methods and applications”, Springer,
2013.

[10]L. Hermida, I. Pavon, “Spatial aspects in urban
soundscapes: Binaural parameters application in the
study of soundscapes from Bogota-Colombia and
Brasilia-Brazil”, Applied Acoustics, vol. 145, pp.
420-430, 2019.

[11]F. Liu, J. Kang, “A grounded theory approach to the
subjective understanding of urban soundscape in
Sheffield”, Cities, vol. 50, pp. 28-39, 2016.

[12] D. Hall, A. Irwin, A. Edmondson-Jones, S. Phillips,
J. Poxon, “An exploratory evaluation of perceptual,
psychoacoustic and acoustical properties of urban
soundscapes”, Applied Acoustics, vol. 74, no. 2, pp.
248-254, 2013.

[13] X. Zhao, S. Zhang, Q. Meng, J. Kang, “Influence of
contextual factors on soundscape in urban open
spaces”, Applied Sciences, vol. 8, no. 12, pp. 2524,
2018.

[14]C. Li, Y. Liu, M. Haklay, “Participatory soundscape
sensing”, Landscape and urban planning, vol. 173,
pp. 64-69, 2018.

[15]H. Yang, J. Kang, M. Kim, “An experimental study
on the acoustic characteristics of outdoor spaces
surrounded by  multi-residential  buildings”,
Applied Acoustics, vol. 127, pp. 147-159, 2017.

[16]J. Hong, J. Jeon, “Influence of urban contexts on
soundscape perceptions: A structural equation
modeling approach”, Landscape and urban
planning, vol. 141, pp. 78-87, 2015.

[17]F. Liu, J. Kang, “Relationship between street scale
and subjective assessment of audio-visual
environment comfort based on 3D virtual reality
and dual-channel acoustic tests”, Building and
Environment, vol. 129, pp. 35-45, 2018.

[18]K. Herranz-Pascual, |. Garcia, |. Diez, A.
Santander, 1. Aspuru, “Analysis of field data to
describe the effect of context (Acoustic and Non-
Acoustic Factors) on urban soundscapes”, Applied
Sciences, vol. 7, no. 2, pp. 173, 2017.

[19]G. Pérez-Martinez, A. Torija, D. P. Ruiz,
“Soundscape assessment of a monumental place: A
methodology based on the perception of dominant


https://joasi.ir/article-1-299-en.html

[ Downloaded from joasi.ir on 2025-12-08 ]

Sl by — (SB5 g (S s byl (o w0y oo Slalllan (SSU gy 5l (ol ©o )l

responsiveness to the frequency and reason of
people's presence in the market”, City Identity, vol.
15, no. 3, pp. 59-72, 2021.

[48] B. Shafaei, A. Ghafari, M. Mirgholami, “Spatial
typology in Tabriz Bazaar based on acoustic
landscape”, Architecture and urban planning, vol.
15, no. 41, pp. 269-280, 2023.

[49] A. Preis, J. Kocinski, H. Hafke-Dys, M. Wrzosek,
“Audio-visual interactions in  environment
assessment”, Science of the Total Environment,
vol. 523, pp. 191-200, 2015.

[50]B. Shafaei, A. Ghaffari, M. Mirgholami,
“Determining the desirability of the soundscapes of
the Timchehs of Tabriz Bazaar based on objective
and subjective assessments”, Journal of Researches
in Islamic Architecture, vol. 10, no. 4, pp. 127-149,
2022.

¥

[34]D. Ou, C. Mak, S. Pan, “A method for assessing
soundscape in urban parks based on the service
quality measurement models”, Applied Acoustics,
vol. 127, pp. 184-193, 2017.

[35] Y. Sakieh, S. Jaafari, M. Ahmadi, A. Danekar,
“Green and calm: Modeling the relationships
between noise pollution propagation and spatial
patterns of urban structures and green covers”,
Urban forestry & urban greening, vol. 24, pp. 195-
211, 2017.

[36] X. Zhang, M. Ba, J. Kang, Q. Meng, “Effect of
soundscape dimensions on acoustic comfort in
urban open public spaces”, Applied Acoustics, vol.
133, pp. 73-81, 2018.

[37]C. Calleri, A. Astolfi, A. Armando, L. Shtrepi, “On
the ability to correlate perceived sound to urban
space geometries”, Sustainable Cities and Society,
vol. 27, pp. 346-355, 2016.

[38] S. Bahali, N. Tamer-Bayazit, “Soundscape research
on the Gezi Park-tunel square route”, Applied
Acoustics, vol. 116, pp. 260-270, 2017.

[39] K. Filipan, B. De Coensel, P. Aumond, A. Can, C.
Lavandier, D. Botteldooren, “Auditory sensory
saliency as a better predictor of change than sound
amplitude in pleasantness assessment of reproduced
urban soundscapes”, Building and Environment,
vol. 148, pp. 730-741, 20109.

[40] K. Evensen, R. Raanaas, A. Fyhri, “Soundscape and
perceived suitability for recreation in an urban
designated quiet zone”, Urban forestry & urban
greening, vol. 20, pp. 243-248, 2016.

[41]). Woodcock, W. Davies, T. Cox, “A cognitive
framework for the categorisation of auditory
objects in urban soundscapes”, Applied Acoustics,
vol. 121, pp. 56-64, 2017.

[42] M. Engel, B. Paas, C. Schneider, C. Pfaffenbach,
“Perceptual studies on air quality and sound
through urban walks”, Cities, vol. 83, pp. 173-185,
2018.

[43]J. Kang, M. Zhang, “Semantic differential analysis
of the soundscape in urban open public spaces”,
Building and Environment, vol. 45, no. 1, pp. 150-
157, 2010.

[44]). Liu, J. Kang, H. Behm, T. Luo, “Effects of
landscape on soundscape perception: Soundwalks
in city parks”, Landscape and urban planning, vol.
123, pp. 30-40, 2014.

[45] E. Zwicker, H. Fastl, “Psychoacoustics: Facts and
models”, Springer Science & Business Media, vol.
22,2013.

[46]B. Shafaei, A. Ghafari, M. Mirgholami,
“Explaining the role of physical factors in the
acoustic  sustainability of Tabriz Bazaar”,
Architecture and sustainable urban planning, vol.
10, no. 2, pp. 73-94, 2022.

[47]1A. Ghafari, M. Mirgholami, B. Shafaei,
“Explaining the subjective evaluation of the
acoustic landscape of Tabriz Bazaar and its


https://joasi.ir/article-1-299-en.html
http://www.tcpdf.org

