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ARTICLE INFO Extended ABSTRACT
Article History: . ACKGROUND AND OBJECTIVES: Despite the existence of many advantages in Iran’s
Received 2020/06/26 rail transportation, only a certain range of users has benefited from this massively
Revised 2020/09/06 i useful system due to its performance-based approach and reliance on visual cues. As a
Accepted 2020/11/05 iresult, users have experienced difficulties with navigation- orientation, among other
Available Online  2022/12/31 {issues. These difficulties stem from a lack of attention to other sensory experiences and the
ineed to enhance the sensory richness of users through thoughtful design of architectural
Keywords: §and informational components within rail stations. Thus, explaining the suitable solutions
Station Spaces i to improve navigation - orientation has a significant impact in decreasing user confusion
Informational Components iand establish a sense of place within these spaces. The general perception of navigation
Architectural Components iand orientation strategies in public spaces involves a variety of signage, boards, and
Sensual Architecture information systems that have been employed at the city level, sometimes effectively and
Space Syntax i sometimes ineffectively. However, in this research, the purpose of navigation- orientation

iis to make the environment detectable and give it a strong structure by “informational”
:and “architectural” elements and components, which are the most important components
ifor influencing routing and orientation in station spaces. The purpose of this study
Use your device to scan T, . .. . ’ .
and read the article online iis to present solutions to facilitate and improve the performance of users’ routing and
i orientation in Tehran railway stations. It seems that the process of routing and orientation
i of subway users is facilitated by informational and architectural components based on
§sensory enrichment.

ETHODS: This study utilized a descriptive-analytical method to examine the

H navigation-orientation process in a selected case sample. After evaluating the sample
iand identifying areas for improvement, strategies were proposed to enhance routing and
i orientation within station spaces by emphasizing the sensory experiences of users. Valiasr
iSquare subway station was examined based on some reasons, such as the complexity
éof the station, intersection and multi-functionality, the combination of underground
iand surface space and the diversity of the station’s users. The statistical population of
ithe study was the users of Valiasr station, who are selected using a purposeful random
i method. Data for this study was collected through both bibliographic and field methods.
i The bibliographic method involved presenting the theoretical framework and identifying
research components. The field method, on the other hand, utilized space syntax analysis

v iand aresearcher-designed questionnaire in two stages to gather the necessary information.
i The data collection instrument for this study was a closed-ended questionnaire consisting
i of 40 Likert-scale questions. The questionnaire was divided into two parts: the first part
%focused on personal characteristics of the respondents, while the second part comprised
| i questions related to the research variables presented in an illustrated format. Finally, the
ivalidity of the questions was confirmed using confirmatory factor analysis and its validity
iwas verified using Cronbach’s alpha method. In the first stage, the sample station was
i analyzed using the space syntax method in the DepthmapX software. This is because of
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?stage, the sample station was measured by completing the research process, developing
i an illustrated questionnaire, and creating special sensory conditions by the users. The
i collected data was analyzed using descriptive and inferential statistical methods (path
i analysis) with SPSS- software.

INDINGS: The collected data was analyzed by path analysis. The increase of path
i 0 coefficients from 0.435 to 0.536 and 0.571 by the impact of sensory richness on the
i informational and architectural components of the sample station verified the solidarity of
i the research hypothesis and the results indicated that the coefficient of sensory richness
i on the informational components is 0.462 and 0.531on architectural components. Also,
information components with a coefficient of 0.218 and architectural components with
i a coefficient of 0.256 are effective in facilitating the navigation process for users. Indeed,
i these components mitigate the complexity of the space. The results of the analysis by
i space syntax, in the DepthmapX software (the sample station (Vali Asr Square)), indicate
gthe improvement of the navigation-orientation performance of users in the station, in
i case of widening from the street level to the rail. The use of VGA analysis shows which
i spaces are more visible and which are less. Spaces that are more enclosed and lack vertical
i expansion restrict users’ depth and angle of view, leading to decreased legibility of the
%space and difficulties with routing and orientation. Conversely, expanding the central
i spaces of the station increases users’ depth and angle of view, directly enhancing the ease
i of routing and orientation within the space.

ONCLUSION: The findings of this study suggest that sensory-based design of

informational and architectural components is an effective approach to improving the
navigation and orientation process. The study’s findings suggest that creating sensory-
i rich station spaces that fully engage users’ sensory perceptions, incorporating meaningful
i elements, and improving navigation and orientation can reduce confusion, enhance users’
i sense of confidence, and provide psychological security. Furthermore, it can increase
i productivity and create opportunities for individual and collective memories, a sense of
gbelonging, and complementing functions such as festivals, memorials, exhibitions, and
i urban gatherings. By improving the quality of station spaces from a mere functional space
§to a safe, diverse, memorable, and dynamic place, rail transport systems can become
¢ more efficient and accommodate more users while providing suitable sensory places for
%citizens. Most of these improvements can be achieved with minimal changes and low
costs to existing station spaces.

{ HIGHLIGHTS:

i - Providing solutions in order to facilitate and improve the performance of routing -
{ orienting users in the railway stations.

- Proposing a conceptual model in the form of a set of components related to research in
i a round-trip fashion and in two-way interaction.

i - The effect of informational and architectural components affected by sensory richness
(as the most important components of the architecture of the senses) on the process of
routing and orientation of users in rail transport stations in Tehran.

ACKNOWLEDGMENTS:
i This research did not receive any specific grant from funding agencies in the public,
i commercial, or not-for profit sectors.

CONFLICT OF INTEREST:
i The authors declared no conflicts of interest.

COPYRIGHTS
Copyright for this article is retained by the author(s), with publication rights granted to the Journal of Iranian @ @

Architecture & Urbanism (JIAU). This is an open access article distributed under the terms of the Creative Commons
Attribution (CC BY 4.0), which permits unrestricted use, distribution, and reproduction in any medium, as long as the
original authors and source are cited. No permission is required from the authors or the publishers.
https://creativecommons.org/licenses/by/4.0

HOW TO CITE THIS ARTICLE
Haghshenas, S.; Mahmoudi Zarandi, M.; Khanloo, N., (2022). Exploring the Sensory Impact on Improving Users’ Navigation in Tehran Railway
Station; Case Study: Valiasr Square Subway Station. Journal of Iranian Architecture & Urbanism., 13(2): 373-386.

d https://dx.doi.org/10.30475/isau.2023.236861.1447
https://www.isau.ir/article_167177.html

Haghshenas, S.; Mahmoudi Zarandi, M.; Khanloo, N.




1F4) lino 9 3l FYY-YAP Olxian ¥ o )l IY 0,90 .oyl pl (55l e 9 (5 koo ook 4y 326

Ol 6 3lw yoeis 9 (5 lore (ke & il
(JIAU)

https://www.isau.ir/

;M' 95— ;o.l.c e

JogJos soliws! o ol )5 Sbcws — (LU o St 90 (o> GLe Jil oy
* pas Jg (loawo 9 e ol 160 550 diges ¢y] o e b

" il e T g5 (g9902m0 jlgen ¢ wlidiga 3Ll

T ool ST A2 o 55 i oy o lome 5 i o lSCils 5y lone 03,5 5 ol ]
Ol i e ST S o Jlas 3 vy o eoibigo 25 0Tl o oo 05,5 Lol T

US> Ao wlasivw

<$l—’l)-‘ r\>—°)g_gj-c “—9)—'” L_s—’l-**’u“’)’ = 9 )9—’““’)51"-‘ °)—§*’9) J—‘J“’ ‘u')—" g_s—l") J—“’SJA’ .

sty s <5.’L.’.“€? L5-’L~’-)~‘-_M"A “J%’r“ 1“—95 c_s'i:—“;)“‘ o= u?—’“—“ c5~’-L‘b=."t§—~t’l (A u—ll Ll \Y¥a4/- £\ 5 S5k &b
rlodazgpae o ads; danjl Gion bowwl (ol w)go yaiay ol abls ol anay (0,5
Lalad ol Sl g g,lors slaaddio =1k g9 aawlsas ol )5 —w sl inlidl g wls> AR VAYNATA oo b

Tees Oh9y Ol = s JBs e slaolilys o) b Al (e
Ol Gllasalz g )l 5,0 solKis] (ip g 0592 el 00l plosl  Kion go55l (Ll

s as s Jscis olSiag] (3o digad ol 035 diadin o 83lad bg,an belSi ] o]l oS 5153l
P rlene g9 o ()5 b (039 ey (b olim] Conl 5 60, Shoe uloie
G910, S Ol sl dolidis 355l Lmosls il s Lol Jimghy 9,50y, 4 So05 5 2B lalad
OF bl 5 (hole Jlo 5 5b5) T (e oy, 45 009 a2l e vtalidis ol ous SO slaailse
Lo e 3 L 5o 0505 a5l ko 5o 4iged ol ] 08 il iy ST s Ly e loeilse
Lyl b oloul s jemae asliiin y gl L pgo ads o yo .l ous |l DepthmapX 15 8ls 5 | les
> slaS e sloml e dd Aled abeg 4 ()l cnlis (03 g Sbu) ol (o - CZ .
.

9 (@uwlj du)ﬁilﬁ)d)lams t_r'ib)lbh_gl.mc\ﬂy ‘(JM)M)W‘SM): —e Hl)b
s el g4 00 (65510, 5 (glmosls o ul (il aily o) obcgs - (b s
b gy JOYY 5 IOFF A SEYD ] e ol ilihl 35 S sy 5 05
Golore sloailye 1y g (+/F5V) SOOI claailyeys oomislié , 3l oy yo S ols oLt gl
o L o)amnsloailyo 5 (/YA Ly o Sledblsloailyo oy iman el (+/0YY)
Lmailge a8 ol @dly,s il a8 3 oI5 b b e o T8 g o (+/YOF)

A by JBsJer Gloollinl 5 Gl n)5 (Hbigz = (o e 3 Soe S5 § Jupd j5rioas ol Kol 4l

) ol

b o o (sloadlys asgacme I8 1o 5500 (glrolnsl jo (i = 2l s |8 S5t (ogie Joo Sleiing -

(Sl 5 (252) g 5 Jolai 0 5 (43 2 9l) (L85 0 5 28, 50y mgly

Al 1 (e s)lone sloailis o fiage (lsien) (sl ) 5lie (5 )lane 5 (Dol slaailzs ;36 -
. Ol s oy s e laolinl 1o o)l (e 5 (Sl l

sl 5o Q\)_;)lf rrl.vu{? —‘S.Lv).._m.a J,.Q_W)J —> sl )_._-L —r (\F-Y)) (o ‘3_1315 9 )'l_i.@(a (9, (EOg—eo SJULM; ‘Q.;L._M:y
YAFXVY CONY ) il 5 s)laro male i jmae Jg o 5 e oSig] 160 )50 aigad 1) 0 5o by S5 o

(s u_l,\.) Ji 5 Jox sleolus! ‘r>|)b YY) Joo O Qlj_;_c L Gz odiun g (5,50 allw, 3l 4_._9).?]: aJlae u_|| #*
el Jlos o a5 oty (oMl ol5T oS zils jo pa s o0 s gi 0,5l e 5 pgd 0di sl (lacaly a4 S o il o € uls> g,lone
R 4_._9)5

JW ow.y
S AARVYTV VDAY cals

mahnaz_mahmoody@yahoo.com :Sg oSl oy




e SO 33 (3 3145 (> — b o Jugud g3 (> SUS il w51

PYY—YAZ Slrio /Y 0 ylois AT 0598  1F ) Glioy g 3l

Ol A oy s Jo sbolfs—we.‘s;o o=
5 Slas (s oo agfa 48 Cl ol Alis 5 cul
L, e ol sl o obcga— b e

fa—iso o9 |y Ol 0

0‘5—’&5" Wy 0 )_bcb TGN P C)—'a“’)")
3 —=le gilens 5 el Ll oadlie oS L
G sl—ene loddlio 0 yiage yloicd) >l
s Ol (e 5 (Sl 212 (s
..59_4.; L’L.Q_m) ‘)
&5 Gl
(e L) STl g wlge (Sawod

‘_g‘)_> )_»pl.,.c OH ulf..\_u.f ool ol &ad g0
L) ot gl 05y 0 lgny 4 Syl
Bentleyet al., 2012:) ac_sb s, J=B ool s
5ol ise e STysl o) o 2 8ly 40 (157
L)M_.QJ 9 0d—0 L»_w‘ Ja_;.?bo)») »)HC;A J_@l> —
ble 5 (e Slad 2 o ml a9 Wb e
Lotfi & Zamani, 2013:) 05,5 o S5 —cse
Gk 5l e 5l sl a2 ;S0 o)l 4y (44
Sl ) (S s 0,5 (o0 Dj9—0 () 5 2t
a_iS 4 (Sadaqat, 2016: 73) o4 i o azli
Sl S b ezge sl (i
Saeorwl Aoy g Lad gg e e
.(Bentleyet al., 2008: 12) 55, 5 o Lad iy
o rold st slalad g oo b, ()0
aS «(Picker, 2003: 9) s x> laius 3]
L b Solae STl olawlus! il s So e
SS9 Les g Csb (b c2led ( mlmo
iz (Madanipour, 2004: 4) o451 o 0oy
po—tie yolic ( S guy Al s S0 (e
(38 e 5 oS wws go A ], i gawgal,d
ols )1)_"5 C—zu

e 5 (&5 Sleogas Y

%9 ‘M —Yl

A A oI e 9 oIS Jslse 4 cgoe
.(Mahmoudi Zarandi, 2012: 261-262) a_.b &

(i) s> 5 koo
A_;.:.SG,: ‘;A;) (e slss BN L@Ql_mj\
clonuyy g Looje dalow L ag (oo Ly a S

dodlo

Gm&_uul slalad,o —fe g Lilemb sl oo
sl oloul g (o )0 a poxio ( oy a9 o
é_)lj_;)lS )l 6‘0&;" $ Ia 6|)_, < A‘ ﬁd._c 9
sl Saly (s W e o gole of 3l >
e 0L L o
9 ‘_)1)_,)15 é‘—“‘ffvf 9 ‘50;)&)_«» o— ‘_,i:._mlf)a
Syle Lalas ool e 315

(it 2l e slod pal) Sl pgoe ils

4_.3)5)[54.' “.\_o—‘)lsl_; ol§5 dJﬁ.n o5 ‘).Q_..u C_E_m)b as
‘gs'l"“"'e:?_gs’b)‘—‘“'“ )‘ 05_.4.5.0 as rlb)é sslod—ds
ool g laome il e i B iegh ol yo
Slaadie (o yiago 45 Col €5 Loxa? 5« Sledloh
Pl glalad,s by o 2 S50
sl_).)é ‘°5J —le ‘(S gF=an g Qrﬂ...».b LsLm:Ul_M.u s
delse o ot g PSSl (2l gl sl
(s=leply A oS Cgm o b i ool dlclae
Solrs g9 J—doa) ) lalad 2 Jy—a>
e loalis l (e 5o =S8 Lo 5
b bewa 9 (b 99 g 00d @m0 o))

u;i‘—“‘fr"fﬁ L,;Af)»))_w o penls t5l-¢°°‘)}|:g'>—§i
Sl pols— bl (S S jptatedy oo
GBS Jalie )0 (i g (i o Sloix] ) Lidl oo
a0 Lad Sl ool Slpps a8y, o
6,555l iy i S o8 (6 u>—“‘><5u°|°"’\';‘
D yg—e yS e g Sl s jl S0 g i LaS
(Lotfi & Zamani, 2013: 6) 3,5 o_als=

LS 0d9—ed (WS ol ingh (bl (0l o
63y aged S0 | (=l ol e 0l B
a0 )90 asged (b3l g 0 5l ey 9 009—ed (s
2 =itz — @l St ez (o)
gl A e Sl L sl
E9 A 4y 5, e glolSi syl aylas asl| ol IS
R PO X ST B (KUY SV KN L i
S oabolas B sly (g J—zlo b5 ,0)
loa s gaaib (lse A b)) hwae
wWiile LYo a1 ac s Gl g, s
6 Slos 0z g —abld WSl Lo Soon
€55 9 (P 9, 9 (e ) LS S S 09
o S50 gl plgieds oliml )8 el
JONN PR N

b - Gbpe 0y Slos 05 5 g

0"

LI BRaN |

c

];. 3

(S -

[y

[ 1]
b

I’

23

I

\o
(73




Al

' (o))
-‘—’ e

656

Y

1

9

ay
) J
q

N
2 9

&)

s

PYY—YA? Slrio /Y 0 o AT 0598  1F ) lino g 3l

LS pad (5 5 ) G900 jlgo (b g> bl

ol sl il eolawl i ps ol slailis
3 iy o S 3 LS, g 52
btz b o1 g 50 (YL S
= amandh) oo S S eled o ls ol 3
bai_bgi adily> an wldas Slus o f(Lliob
S5 4 g ooy jase s |y asls glaaslas i us
Carpman) o ,.5 1,8 leial, 5,50 0y o Lo
doe yo als alis SO 0> (& Grant, 2001
T BTN [F XL PP R Y PONPLIY Y S >+ | ) W
0,93 S domiro 5 i S S alilg po el
sprds S 0 et ails e Ly (i sl S
Ot jl (2 Sl Sl bl b Sl o lete (g9iona
aS culasyl og (Saslesl an deaslis Slogas
Sl 00 039y o) i 5L 50 0,8 09 oo o
(Huelat, 2007) ooles b o 501,

Soloxo raddao

olie g s Sl 5 mne sLnailys
Cmgl i 45 09 oo (ormb polic 5 (egian
Dl Sl ob e Japd )0 (JoSo g 00 S

O NN YU 3 T PRV SO0
5 el S o o tail il slmollas il aS
Solose o8 5 Lad Lo 5o o3l iy, olfas )
)°5@MW&)‘PEA6M‘S)°°E%5@
Ll ;0 Vgomo (y90¥oS o Comssl (¥ sS rmw 238l
g oo i p35 (§09—as 5 (B8l (Sla o i WLl

sl 5l e tate ( —lad sl gyl iS
0o S el t_u, il yo (5 clalad (las
o=l =S oo e ) (Vb g b Slib Ay
ol el JIo5 5 oyt 1 g B 5o Lol iS5
aw sl mlad sl polad ol G s JolB e g
P o (S 529

30 S 5 aBg Sl sloul i olas STyl -)
=lad 4 o ol csloia| gl Aors sl Las
a3l o635 o 5L (ol slomyl edl, bl Ly sl
Sl 53 90 angly 3g-aSipudonss g (ums OIS

S o sas Lad o e ailii s llgs =Y
o3 <ol bl | o SigSr | oIS 53 e egana ]
S50 a9 99)9 Lo o s
9L Slibsl (ASS)s waegeme lasans 09)
ok

wl 8l icalizes sl ygia amo Sl i, 515 -
39 OHo9— od—S = ML?' 9 Lalas sl_.bwﬂ;d
5 559 Laldd ki 55 o3 Sloml done S

b sleadie 5l s lane i oanb polic
9 rrmslad (ol il (esalio g )lexe o

sul_n.u.;‘ < lis AJ AU e g uu_i.l.;o)f su,«.ul.n)_n.d

LS e ) S i, g taiload abl>l Joio
SoS gl Lamome 5l Le pgd d g oo 420
J—alS5 a9, .(Mount & Cavet, 1995: 52) o5 o
GV AV dao l wmai> slalhow el
—leg olaicl 4, (Hazreena, 2010: 26) o jL¢l
oleoselm sl s b e 65— s LV
Ay b g 00l jad g Al b e la g
O adlal Ly g (Solw a6 o (55 sl ael
ns 535 gad il Lol s o blia 5 Lagdl
Saoji & Bahadure,) cwla ! sly5ls o5 50
‘F’.)Lo.l.a (i) u»|9_'>-6)l.o.m .2012: 901
Syl d>gi wle > 4 _ad ol on job>pa S ol
Sg>g0 iy > Eg—i5 ) 604—'-.;-‘: o i
o o leid (mlin (Wl a Loaee Ll co
s> g (2l 5 (—be) olod (aaY)

Slosmg gl (g (S (i (Kiw)S)

SN sbailze

(ST gleadlse Jold Sl sl nailss
4SS e oo ol sleailis g o slpailse
- b s St )0 ¢ JaSCog 00 iS gl i
.o,_.s)lo G_JLMP

datal, glashli Jolds ;o Sudl S glaaidgo
S bl )l 5o,k jlas il o bbaids 5 oDl
P SN ”—"‘Ss" J—ie |, SleMbl e ol Lo
S 9 99 10 09l vgd g 0and coble awgs unly
§ i 000 Sy a8 gLfeO—I 3y 5O ot
3 90 dob aS el Loyl glosiome 09 b JoB
lodilie ly e S o bay 0, ), 54 >g
el gl Wiy oy Sl
s J 8 i waBgn g (Sl oMbl o 1, e
.Mulrp, 2009) el

Sy Slos dgpy yotato ay ol 8l s lnadlie
ML»_M)S_]GAJ‘ a8 5u|)_:)l5 .\.39_“:‘5& —
|)uld_fb_aLo)‘r,5).>5°_m>4\_g).>.u u_LaSA.gj
A_;:SGAJ)os.\_;JSGA&_TPG])ol_Hq_;;,HGA
Oy oo |y o slwadlse (Klatzky, 2003: 321)
3,5 oS 09,593 4y

b S22y g S (loadlle )
S (Ol Loes) (¥ las 5 olsinS (ols ol 8l
ol Lyl 8 Lol s g mslos 3Ll Ly

st sl Jail ) ellyy leailge —Y
o ol plas il 5 iz Ly aS o
claslg, Lsd | oSe slas—2 5Ll 5 Lacss
algi e g Gl L1 30 g 5 e Jslge o o
L S8 315 rgo 90,5 (>l Ly ly2 o
Glidl gol, dla ap a5 wel s ol a
a3l o) bbb wilgs oo



e SO 33 (3 3145 (> — b o Jugud g3 (> SUS il w51

PYY—YAZ Slrio /Y 0 ylois AT 0598  1F ) Glioy g 3l

ol aslBais o i ol 5l oos anl )l
(Carpman & Grant, 1993: 66) oS oo Jog—us |,
L;Lmuﬂé,a» .)l_?qb" Bo—» sLmu;).g)lS)'l 6)[1_».»)‘ 5o
«SiS 1 5 3l 6, S el & Sb s 0, Slos 39—
9 LSAM J—A‘j.c el L8 5o «GJ)Q)_MJ» 9

Peyvastehgar et al.,) aa S50 —bol, amxs (o
.2017

PLek 9 (lely) (b o Golas
! é‘o)b r:g_e‘_a.n ((‘r.;le.ob» ..\_....al_:sa ulLo l_u Q)J
Lr“:"?) aS oo «‘ru.l..éé @'L'V‘P »U_’)i"l} as
5SS gy A inl ySege 9 05 o0 oS5k, Lo
o8l lad s, olb el s |, glo)s gLl
—=bel) 5o S5 (e Jalse plwlis 4 ol
u_d)f)‘)ﬁ Lf"‘, l_u 9 Ao o— AR (g 59)3‘@“
A8 oo} oembliia e Ly g o STl e
ol s oS adlie 0 bz 5 b
e 30,5 ol pad > slie LiolS pnaS s
g g olly Sl 4

&AJ)} 9 u—’l"“"'?" :e)\o CJa_w 99 L_;’L’).a_u.u@
eSlb 3 et b bl 4 by e (b
95 w=Bbes Ol e (alse 5l 690
ol s> 9o a4 (Arthur& Passini, 1992) b
a0 )5 o, Ll (S o

Sl S ol alasa s Slada o)
Q)_J"s,o)) )o |) Las as (é_.!l.b)‘yb ‘5—"“") oo)_f‘saﬁ
(315 o) Jte s>l 5

Sleitlw SO aS (ol pedidl) (oS gAY
.(Raubal & Egenhofer, 1998: 895)

—ogte Joa—o w0l he ol 4y a g5 Ly
] 00 >_‘>‘)Ja SO To—% 4 Gdgh

G b,
a4 as 09g— (5‘>ﬁ)l5 ‘JM)-‘OJ )‘ ‘)—*0l9' d—m
00— r:l_'x)‘ M &5—')‘ ‘u—l-*-l-"u_g_;""“"ﬁ" u*’ﬁ)

u_u.....loju‘_m.u‘ 6)_103 d_la;‘) )‘ LS)—‘foj'ef 4.[4_..4‘544

AQ)QQ

€9 b_c}.:.,a.o)y' sPLd 6LQULQJ‘ cul_o.l.uo 5&][»4&
NETUIWE ) Las ;ri’)"j owew (_g‘)’_?| FELERCLENN-Y
Sl &l ((ludd gmmi) Ludd ylondus oSS

Gl e gl laslly laSusSs dcgamme S )
S5 Joe 4S5 5 b o35 laplexsl
Ao b i —waieyole Jold pei e 0ds|
5z Sy sl o o=l o g 5005
o=l oa s LS as ol easlw ,olie LS|
S 2 0,0, G f9bge 45 S o olie
§ A dxe slalad il cloix] O olss
68, lagSll 5 b 0 )50 fgbg0 4S5 S o
Sl oo Sdg, J—B lesgu e o il caoxy

(Hillier& Alan, 2004)

cesl Space Syntax ;o pogie o 5 slol (Gdigmer

oy slalad slaws 1oSile Liab Sy sine oo ¢ 5 ke
oly e sl & Lad o1 5l Lol Gyl 5l g a5 e
i € Bos? pogin o olad iy oo ol ol .cdl
Space g, ;o S ool Glhas «aloldy pgpis
Sl lalad alold Ghogs gl Gos pogie 5l sl Syntax
Ls‘fASWLMuJ‘dJLASASJ)‘L&oLJ)JOJQH)iASQ
D)5 He 50 slad izl b Lad T 4 o,
JSU T OF o e i dLd Sy s oo @l o
.(Bashirzadeh, 2013) aas o o lis 4l gy slas

Sz - (U o

e Sl gl (st ubade 5o

Sllyd (b ye 0,5 oo 'atd 55,
ol Koy )0 e S 8L slirs 4 (g5l 0
5 el 0,0 e (Sl 4y ol s Voans
(Sl slahg) Lo o)ty slasdls oo
Shm Stz 9 e 8L (e S iy 6l
ook g e Ghlons a5 jlols azgs ol Sl
9 bl wl asgS epl ol o (b e (anma
Lo Lo 5 o ol 5l o ole 5 a0 5 aS
clanlll 5 oligz oS a5 95_co oolinul
5 e mbeitl) gl s S Gl (b
S9—bse plssl o9 ge slowol, (o 5l aabe (il
oo i las ¢ —ole xlie,o .(Raphael, 2006:1)
b Sbae (0990 2 20,05 (o0 i 4 (2l s
o3l Cgr e 5 Lad cledlbl 5l oslicul w3
Brandon,) oS o ca a5 goias e 10 e
) b Oloion (Aol iy pa5 S )3 (2008
G e Smale Ay e S 9, oy ee
lalaaly alles s So ol o sl s 3,5

0"

LI BRaN |

c

];. 3

(S -

[y

[ 1]
b

I’

23

I

\o
(73




-"JW.;S Virgyaz

K70
-‘—’ e

a9
ay
< j
3
4 9
. ay
- l
) J
q
kA
4 9
| 1
» >

PYY—YA? Slrio /Y 0 o AT 0598  1F ) lino g 3l

LS pad (5 5 ) G900 jlgo (b g> bl

¥
|

: Correlation of senses
: and perception
|
|
!
!

(Sensory Richness)

Physical sense
,(muscular touch)
-chemical sense (taste
,smell), hearing sense
general sense, visual
sense

L

d
|
|
|
|
|
|
|
|
!
i
v

Graphical

- /
/
o Vi

Artificial elements:

furniture/artificial

r’ - N N
N
\
K circulation Y
i o
. L
i [

'
I

I

I

I

\

I

I

\

! 1
I

. \

' | Vertical accesses !
\

I

I

\

I

I

\

I

I

I

I

I

I

Facilitating movement ] light/color/texture/
and routing materials
Natural

elements: water,
greenery, natural

Central
openings/vide/atrium/
garden pit/plaza

light, heating,
cooling
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| Review Tools | | Method of collected data and analyzes | | Results |
Space recognition VGA Analyze The existence of central
software = The depth stage decreases with the increase of the depth of openings 1n the form of
(Depth map) the spatial recognition of readability and clarity in the spaces wide and open spaces in
of corridors, corridors, paths. different layers of the
Viewing Angle or Visibility Step 5 floors of railway
= Creating appropriate visibility to minimize unreadable space § transportation stations
in order to see more of the user's path of movement. 8 facilitates the routing and
E AGENT Analyze é’ orientation of users.
E ®  Visual Readability Graph Analysis: Space users navigate g
= based on the longest line of sight. 8
g = Control criterion: Identifying points in space that are visually 3z ‘
5 a template. |
2 &
< < The design of rail
= Researcher- made = Research sample, Valiasr Square station: 300 users of this :: transport station spaces
questionnaire, station were randomly selected Illustrated researcher & based on sensory
objective observations questionnaire that was completed in specific sensory E richness by influencing
= the informational and

(Path analysis)

conditions (creating visual, taste, touch, smell and hearing
sensory stimuli for users in the environment).

= Using regression in the analysis of the path to the number of
dependent variables (intermediate and final).

= Checking the correlation value between two variables.

architectural components

facilitates the process of
routing and orientation

of users.

Fig. 2. Summary of research methodology

Fig. 3. 3D view and images of Valiasr station
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Table 1. VGA analysis and statistical indicators of
visual continuity criteria

VGA analysis M Max Min
B-Level 16.09 10.46 2.23
C-Level 6.44 10.33 1.98
D-Level 2.41 7.58 0.86
E-Level(1) 3.31 7.18 1.18
E-Level (2) 491 9.35 1.23
F-Level (1) 6.85 8.35 2.21
F-Level (2) 7.72 6.51 1.63

G-Level 4.03 5.67 0.85
H-Level (1) 4.55 8.43 1.11
H-Level (2) 2.58 8.70 1.65
I-Level (1) 7.79 9.13 1.05
I-Level (2) 5.71 9.66 1.05
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Fig. 5. VGA Analyze-Average, maximum and minimum visual continuity
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Table 2. VGA analysis and statistical indicators of depth and control criteria

PYY—YAZ Slrio /Y 0 ylois AT 0598  1F ) Glioy g 3l

Depth Analyze Control Analyze
M Max Min M Max Min
B-Level 1.45 4.71 0.72 0.99 1.99 0.01
C-Level 2.28 4.70 1 0.99 2.01 0.03
D-Level 4.39 10 1 0.99 2.31 0.22
E-Level(1) 2.79 6.75 1 0.99 1.94 0.09
E-Level (2) 2.94 7.52 1 0.99 1.76 0.04
F-Level (1) 1.54 4.25 1 0.97 1.52 0.02
F-Level (2) 1.47 4.40 1 0.98 1.88 0.24
G-Level 2.85 6.86 1 0.99 2.12 0.08
H-Level (1) 2.41 5.78 1 0.95 2.09 0.13
H-Level (2) 1.78 5.32 1.38 0.97 1.93 0.03
I-Level (1) 1.79 5.43 1 0.99 2.19 0.10
I-Level (2) 1.70 431 1 0.98 1.78 0.13
12
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Fig. 7. VGA Analyses-Statistical indicators of depth criteria
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Fig. 8. VGA Analyses-Statistical indicators of control criteria
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Table 3. Summary of regression model of information components

Variable R R?

Adjusted coefficient of determination

Standard error

Sensory Richness 0.462 0.214

0.211 3.81
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Table 4. Variable path coefficients of information components
Sources of changes Unstandardized effect coefficients Beta t P
B Standard deviation
Constant 0.421 2/113 - 10/1 0/000
Sensory Richness 0/424 0/050 0/462 8/5 0/000
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Table 5. Summary report of architectural components regression model

Variable R R? Adjusted coefficient of determination Standard error
Sensory Richness 0/531 0/282 0/279 3/73

Table 6. Variable path coefficients of architectural components

Sources of changes Unstandardized effect coefficients Beta t P
B Standard deviation
Constant 23/1 2/066 11/1 0/000
Sensory Richness 0/498 0/049 0/531 10/2 0/000
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Table 7. Routing-orientation variable path coefficients

Sources of changes Unstandardized effect coefficients Beta t P
B Standard deviation
Constant 23/1 2/066 11/1 0/000
Sensory Richness 0/498 0/049 0/531 10/2 0/000
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Fig. 9. The influence of non-physical components (sensory richness) in facilitating navigation - orientation
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