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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: gand 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
for influencing routing and orientation in station spaces. The purpose of this study
Use your device to scan H - e L ’ .
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
i 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
iof 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
%the 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
¢ productivity and create opportunities for individual and collective memories, a sense of
%belonging, and complementing functions such as festivals, memorials, exhibitions, and
i urban gatherings. By improving the quality of station spaces from a mere functional space
ito a safe, diverse, memorable, and dynamic place, rail transport systems can become
i more efficient and accommodate more users while providing suitable sensory places for
fécitizens. 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
i (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.
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Fig. 1. The conceptual model of the research
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| Review Tools | |

Method of collected data and analyzes

| | Results |

Space recognition VGA Analyze

The existence of central

software
(Depth map)

Method: Quantitative

Researcher- made
questionnaire,
objective observations
(Path analysis)

The depth stage decreases with the increase of the depth of
the spatial recognition of readability and clarity in the spaces
of corridors, corridors, paths.

Viewing Angle or Visibility Step

Creating appropriate visibility to minimize unreadable space
in order to see more of the user's path of movement.

AGENT Analyze

Visual Readability Graph Analysis: Space users navigate
based on the longest line of sight.

Control criterion: Identifymg points in space that are visually
a template.

Research sample, Valiasr Square station: 300 users of this
station were randomly selected Illustrated researcher
questionnaire that was completed in specific sensory
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.

Fig. 2. Summary of research methodology

The results obtaied from the research

»

openings n the form of
wide and open spaces in
different layers of the
floors of railway
transportation stations
facilitates the routing and
orientation of users.

\ 4

The design of rail
transport station spaces
based on sensory
richness by influencing
the informational and
architectural components
facilitates the process of
routing and orientation
of users.
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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 1046 223
C-Level 6.44 1033 1.98
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~ F-Level (1) 6.85 835 221
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" H-Level (1) 4.55 8.43 111
 H-Level (2) 2.58 8.70 1.65
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Table 2. VGA analysis and statistical indicators of depth and control criteria

Depth Analyze Control Analyze

M Max Min M Max Min
B-Level 1.45 471 0.72 0.99 1.99 0.01
C-Level 2.28 4.70 A ! 0.99 2.01 0.03
D-Level 439 10 5> i 0.99 231 0.22
E-Level(1) 2.79 6750l W 1L 0.99 1.94 0.09
E-Level (2) 2.94 ZW s * il 0.99 1.76 0.04
F-Level (1) 1.54 425 hlLs i 0.97 1.52 0.02
F-Level (2) 1.47 T L' L e 0.98 1.88 0.24
G-Level 2.85 686 M ¥V 09 2.12 0.08
H-Level (1) 241 5.78 Hadi 0.95 2.09 0.13
H-Level (2) 1.78 Sl N P e 097 1.93 0.03
I-Level (1) 1.79 53 i Wi 0.99 2.19 0.10
I-Level (2) 1.70 43, FfF N1 ¥ 0.98 1.78 0.13
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Fig. 7. VGA Analyses-Statistical indicators of depth 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?
0/531 0/282

Sensory Richness

- Tsdjus?ed coefficient of determination

Standard error
0279 3/73

Table 6. Variable path coefficients of architectural components

Sources of changes Unstandardized effect coefficients ~ Beta t P
B ] Standard deviation
Constant 23/ i W0 P 111 0/000
Sensory Richness 0/498 N 0%q0F 0/531 102 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

o ool ol 8l o Ldamy g el S5 S
Q'))j AL—QS)_..Q ‘sbl.ﬁ).w ‘oo).':_mf”_lo a AJGA
oly jloacd anl)l slalealy Ao o St b o
RCEDWOUI U D P BV W LUV WE - TP SO
‘flLo}‘ ) ] (f'bﬁ" 9 PR “5;|5,._..u ‘(S
slaylo o0, 8a S o oo o lii 558 o Jlao
c—aS sla )l gleoly 5l O 4_75,}?& ol
L > e—>slie P S VS (e—RE slalas
bl aen sl e (oaled (65 0 jebaie s
Az Las Sl aib o oz 5 (dw (sl
GIAT 0l i S 2 (6 i (e slopl]
ooy ens 3 5 lS LA S0 g s Lsd
5 —oytlna ol Jlosl g o 85 ool
G- RV PE A | ISV W=t PS¢ N 21 S

shaailye (ol 45 ol (Lt 5o ol s

A8 et 0 lg (e v ene s (Sl
L azle ! slalad o jpa> wsai asive
polic sozg o Lad b ol s ST oh LlS (6,5 50
odle Wil ol e 1,0 (o slrools) isulize
A Lad o i80S 5 5050 > LidlS
il g ialyl oLl S (gl Lisb ey ool
‘Sibli;._w.ﬂ GLELAB S)9 O aja_..u OO = Yl—) ‘Lé—s‘s)
lalias il a8yl slalis 5 |oSe slao,S IS
5 ot 25 gLl S S o ol | g (64
10 eVl il a8 ] laliad 48) wiws ool
0 Shae (sl ela s 311, Lalisd ool o0 o o] 3l
BJ_AKJ‘Ojbb cés_a..uo ‘u_A‘ QLLA cla_.u a dj_.o
loalel s (655 0, iliél e 5 asl Lis ) Ly,
Ol e Jlis ol alaulgay by JBg Jo>

waseie VGA G151 6 S0 g0 (F JS0) Csl 004
S plaS g ded W o i balad plas” aS wle o
23818 9 A [EYW: )..\SJ.Q ‘05'“&50 oo lie LQ;.S‘;)J 4.7uL~‘>
Ol e aglig 3—os ‘_x_.,.»l.a Gogas o ulas
‘4_.3Ls HIS L@B ‘Ssuy U‘)“A )L;.c 9 009_3 )_nba\.\?bo
93950 PLB lzs o3 bk 5 ol e
Yo L o) (635 50 slalad o ol is ( uSe
Sdges Al o Oh)lS s gl 5 Gee 00—
Ol 5 G 5l g S, 5 T izren
S ey a5 SGoy Gl i w2
RU I TSRSV a e Lr"'*'a)?‘ (S (ulas
S 558l el i Laglys a6 e iy398
ol 55V (655 po (Bl Jdo an Lalas ol
Wy s a4 Sl ab Lo slardy
J ‘..S B .Slé ().‘5' .- :“” ‘6&;_.)()‘ S . “5 .
Sridet =l 9 358 1) Gee Ol o %S
J=l el (bl e bl o lad 55 (5
Gl bl glag,al, gl 5 oe 53 SB wwl a >
asllese ol sl Ly a S Jl> o ol oo ials
s Solam YL slagls lass de pulaS o le
FRUELY u_:‘ddb 9 03—l g_O_‘:‘).u u},»_w‘}[;).‘.w ‘gr’*ﬁ'f'la)};
g oo ;b VL slajly asile a5 Lol o
Ay dlgs JBlas a5 S8 s e

Oiad 00 (5,910 5 sLmosls s Sl

g e ol slalad >lb S ol s
)_3—6)|&_§)§U il e by
ey o, T o8 phwr gl
5 b s cmlin sl Sl e oy s aslllas
2l glalad >lbaul s slan] Sies o)l
Pomlin ol 315 3 ary Jolb 5B s e
A 2o ot 9 LBl (b e les Jlos
9 °9—£‘s"_¢:‘;—05 Sl ooyl sloml g (03 )0



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

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

S sbaanl

SN Jgmol A5 48 W98 oo dprie (i3
Zole, COPE 55051 gl sl |, ale 131 Lt
b3S d)le Sl S e sl B jgo y5 g ales S
i 5o wlin JLamil §| Ly 1> (S gl
DB oo 4_12.4 a4 ‘) Sy9—0 ‘_g)_..i,.:a aJlas

beoles [ Jb aubw
Ll oais (5158 Bais g lawgd (69,50
OB S 65 S a9 &5 Lo

5 Ol giome plod Cudoin yolyp o bbb ay g aidls
.‘.\_3)-1;\:3.6&‘)4_]&_4)&0 ba2iS e

References

1. Arthur, p., Passini, R.(1992).wayfinding: people,
signs, and architecture, McGraw- Hill book Co.

2. Bashirzadeh, Sohar. (2013). Investigating the
function of space syntax theory in the field of ar-
chitecture. National conference of new theories
in architecture and urban planning. Islamic Azad
University, Tehran. [In Persian]

3. Bentley, A. Yen; Elkek, A; Morin, P;; Glynn, S.
Wasmith J. (2012). Responsive environments.
(Translated by Mustaf Behzadfar) First Edition.
Tehran: Publications of Iran University of Sci-
ence and Technology (original publication date
1985). [In Persian]

4. Bentley, 1., Alcock, A., Murrain, P., McGlynn,
M., Smith, G. (2008). Responsive Environments.
Translated By Mostafa Behzadfar. Tehran: Elm o
Sanat University Press.[in Persian]

5. Brandon,K.(2008).Wayfinding.05/10/2011, from
http://www. Kellybrandondesign.

6. Carpman ,J., Grant, M1993).). Design that cares :
Planning health facilities for tientspa and visitors
2nd ed Chicago: American Hospital Publishing.

7. Carpman, J., Grant, M. (2001). Design that
cares, San Francisco: Jossey Bass Inc.

8. Hazreena, H. (2010). Using the sensory garden
as a tool to enhance the educational development
and social interaction of children with special
needs, Support for learning, volume 25, number
1. 25-41.

9. Hillier, B.,Alan, P.(2004). Rejoinder to Carlo
Ratti, Environment and Planning B: Planning
and Design 2004. volume 31, pages 501 — 511.

10. Huelat,B.J.(2007). Wayfinding: Design for Un-
derstanding.A Position Paper for TheCentere for
Health Design’s Environmental Standards Coun-
cil. rocedia - Social and Behavioral Sciences 135
(2014) 152 —158.

11. Klatzky,R.(2003). Representing Spatial Location
and Layout from Sparse Kinesthetic Contacts
Journal of Experimental Psychology: Human
Perception and Performance,29,310-325.

12. Lotfi, Afsanah and Zamani, Bahadur. (2013),

|y emslas e L lSe iz slacails o

Gt S i LBl g el ool wl g
B3 Sloalay Sl ws a S Lol 5l o sas o)l )8

Ul 55 g0 S ] slaliad o ol i sl L

o Sodl gloanis b0 lhgas s 8 bl
By S0y wgllae Jloos)

1. Kevin Lynch

2. Visibility Graph Analysis
3. Agent Analysis

@‘é}-\s 9 M" 3y

ol 0025 5158 B ain g vy (69,50
&l )l
fags ol plssl 0 aS ol e pdlel Ba s

the role of sensory landscape components in the
quality of local well-equipped roads (case study:
Ali Qali-Agha road in Isfahan). Urban Studies
Quarterly. Number 13. [In Persian]

13. Lynch, K. (1960). The image of the city. Cam-
bridge, MA: MIT Press.

14. Madanipour, Ali. (2004). urban space design; An
attitude on the social and spatial process. (Trans-
lated by Farhad Mortezaei). Tehran: Urban Plan-
ning and Processing Publications. [In Persian]

15. Mahmoudi Zarandi, Mahnaz. (2012). Khard
Javid, the memoirs of professor Dr. Manouchehr
Mozini, city planner, architect and artist. Tehran:
Tahan. [In Persian]

16. Mollerup ,P.(2009).Way showing in the hospital.
Aus tralasian Medical Journal. 10(1),112-114.

17. Mount, H. Cavet , J.(1995).Multi- sensory en-
viroments: an exploration of their potential for
young people with profound and multiple learn-
ing difficulties. British Journal of Special Educa-
tion, Volume 22, No 2.pp 52-55.

18. Peyvastehgar, Y., Heidari, A. A., Kiaee, M., &
Kiaee, M. (2017). Wayfinding process analysis
using space syntax in the Museum of Contempo-
rary Art. Hoviatshahr, 11(2), 43-52. [In Persian]

19. Picker, JM. (2003). Victorian Soundscapes. Ox-
ford: Oxford University Press.

20. Raphael,David,A.SLA,LATIS.(2006).Land-
scape Architecture Technical Information,Series
Number2,Washington.

21. Raubal,M.,Egenhofer,M.j.(1998).Complexity of
wayfinding Tasksin Built Environment, Environ-
ment & planning,B 25(6).

22. Sadaqat, Zahra. (2016). Measuring the sensory
richness of urban spaces: introducing an analyt-
ical framework. The page Course 27. 88-73. [In
Persian]

23. Saoji, G., Bahadure, S. (2012).Expreincing ar-
chitecture through senses, International Confer-
ence on Advances in architecture and Civil En-
gineering (AARCV 2012)21st- 23 rd. paper ID
AR75AD, Vol 2.

0"

LI BRaN |

R
];.>
[ S
[y

1
[>
I’
[0
I

\o
(73




