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r within Buildings — An International Survey

DWIN R. GALEA, and PETER J. LAWRENCE
ife Up

iiestionnaire study is presented which analyses the importance of a set of
building evacuation perspective. The main path selection criteria tested in this
Hodtiess and length of the first leg of the path. The study involved 1166 participants
e results suggest that the handedness, a genetic factor, and the side of the road people
Factor, exert a significant influence on path choice. The results of this study clarify
ting in urban wayfinding studies regarding the importance of the length of the first leg
a criteria along with their relative rankings are suggested for inclusion in wayfinding
evacuation models. It is not clear how large an effect these influences will have on
is. This will be examined by introducing these factors into a new wayfinding algorithm
# into the buildingEXODUS evacuation model.
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ing environment, wayfinding describes the process by which an individual located within a
e decides on a path or route in order to reach a goal location. Within the building
t, wayfinding describes the process in which the individual attempts to find a path which
tive safety, usually the exterior of the enclosure. In most evacuation modeling tools, the
mding is either ignored or grossly simplified. In a recent review of 30 evacuation models
tures were only mentioned in the context of two models [1]. On the whole, evacuation
e that the simulated agents have complete knowledge of the structure and so follow a
distance map to their nearest exit — essentially selecting the path of minimum travel distance.
may even assume that a proportion of the occupants have partial knowledge of the structure
giliar with only some of the exits [2,3]. At least one model incorporates agent interaction with
g agents completely unfamiliar with the structure to follow a signage chain leading to an
ently, there has been some effort to incorporate a modified form of urban wayfinding criteria
€ evacuation models [4]. However, this may be questionable as the wayfinding process
gs may be different to that within urban environments. If our computer models are to
resent the wayfinding process adopted by humans during building evacuation we must first
how humans wayfind within such environments. Key to this is developing an understanding of
" 5ed by humans in deciding which path to take.

SOphistication in the manner in which wayfinding is treated within building evacuation models
’_“0 the general lack of detailed knowledge concerning wayfinding within complex building
3 r‘eI:efhere are numerous .wayﬁnding studies in urban environments [5-8], there_is very IiFtle
- re5e:mh Pcrmrfned within complex'bulldmg‘enwroqments. D_ut_: to the difficulty in conducting

reh, especially research which involves international participants, most of the research that
makes use of surveys, questionnaires or virtual environments.

Uban Wayfinding study [5,6] involved a sample of 32 adults, 16 male and 16 female. The

3 sh’;’?“‘ly students, with half the population being trained in geography. The participants in
e Y Were asked to identify the path they would take on a map to get from an identified starting
Yentified eng point. The maps used varied from uniform grids, to uniform grids with diagonals
.en- C“Wl!d‘pat}'ls plus blockages. Participants were then asked to rank the criteria they used in
. " Path using a seven point scale; participants selected the criteria from a list of 10 provided.
the participants, in order of preference (with mean rating shown in brackets) are:
(4.2), least time (4.1), fewest turns (3.6), most scenic/aesthetic (3.5), first noticed (2.5),
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fh wayfinding task there is
difference in path selection a
- 1: The Influence of Handed

THE SAMPLE POPULATION

A total of 1200 participants from 36 countries took part in the survey of which 1166 were ¢
eligible to take part in the analysis. The countries with the largest response t0 the survey are.
(56 %); USA, 113 (10 %); Australia, 72 (6 %); India, 62 (5 %); Germany, 46 (4 %) and Nethe
(2 %). Of this sample, a total of 336 (29 %) of the participants drive on the right-side of the roaq
Germany, Netherlands, etc, and 830 (71 %) drive on the left-side of the road e.g. UK, Australia

Furthermore, 1010 (87 %) of the participants are right-handed while 156 (13 %) are 1th_h;m :
sample of left-handed people is equivalent to the world average of 10-13 % of the population
handed [10]. Of the sample population who drive on the left-side of the road (830), 728 (88 %)
handed (note, the right-handed left-driving sub-population is referred to as RHLD). Of the |enis
sample, 102 (12 %) are left-handed (note, the left-handed left-driving sub-population is refe
LHLD). Of the sample that drive on the right-side of the road (336), 282 (84 %) are right-hande
to as RHRD) while 54 (16 %) are left-handed (is referred to as LHRD).

" gestion, both path option:
e left and the other path w
] 1-1ght-hand path and 40 % (:
1] o= 42.39) suggests that
4| are mOre likely to turn righ

nt-handed sub-population (1
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ong preference for left-hanc

THE MAIN RESULTS AND DISCUSSION
ference for right/left-han

The findings from Part 1 of the study are first presented, followed by the findings from Part 2, . ;
results are first summarized and then the responses to each of the wayfinding questions are ¢ E:
turn. It is important to note that the results for the path selection under normal conditions we o

identical to those under emergency conditions and so only the results under normal con

presented. All the conclusions presented in this paper are statistically significant using the C

with Yates [11] correction.

e test of independence °
» independent of the handec
dependent of their hande
sub-population have be:
t the null hypothesis can

uence on the right/lefi

Discussion of Part 1 Results '

In this section the results from the path selection tasks for Questions 1-5 are first summarized. T8
followed by a detailed investigation of the results from each path selection task. The results

selection exercise are examined in detail with a focus on: Question 1 — impact of the
handedness and driving side on the path selection; Questions 2 and 3 — impact of the length
on path selection (together with participant handedness and driving); Questions 4 and 5 —as fi
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F-Y

and 3 but with the path directness removed as an influencing factor. o
10% -
Overview of Path Selection Results 0%
A summary of the path choice made by the entire sample population (1166) for each of the ”’:ﬁ
shown in Fig. 2. In the first four wayfinding tasks (Questions 1-4), the participants Rig
preference for right-hand paths which is statistically significant at a 0.001 confidence level.&§ Driv
&
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Fig. 2. Percentage of the sample population selecting Paths A and B

amined in more detail in’

This strong preference for right-hand paths is ex
preferend

results suggest that on the whole people generally have a slight




re is @ significant preference for the left-hand path. The reasons for this
fion are examined in the next sections.

M Flindedness on Path Selection

| options were identical, the only variable that was different was that one path

of the ro path was on the right. Taken across the entire sample (1166), 60 % (700)

while 156 : ; 40 % (466) chose the left-hand path (see Fig. 3). The chi-square goodness of

of 10-13 % sests that this distribution is valid at a 0.001 level of significance. Thus people
turn right than left.

: of the roa

Iu]ation (1010), 64 % (646) chose the right-hand path (see Fig. 3). Considering
ple is right-handed, it is not surprising that the increase in the preference for
‘as 4 % compared to the entire sample. In the left-handed sub-population (156),
left-hand path and 29 % (45) have chosen the right-hand path (see Fig. 3). This
2 0.001 level of significance (* = 23.52) which implies that left-handed people
- Jeft-hand paths. Thus handedness of people is a strong factor which determines
ght/left-hand paths.

of independence was also performed to check if the right/left-hand paths chosen by
derit of the handedness of the participants. The null hypothesis is that the path choice of
jent of their handedness. The paths chosen by the right-handed sub-population and the
pulation have been considered for this analysis. The chi-square result (x° = 60.69)
null hypothesis can be rejected at a 0.001 significance level. Thus handedness does have a
ence on the right/left-hand path choice.
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Fig. 3. Percentage of each sub-population choosing right-hand paths.

55%
The Influence of the Driving Side on Path Selection

%lTi:gdzndflltmg sub_—population (336), 71 % (239) have chosen the right-hand path (see Fig. 3).
ot (o Sz;,jnght-mdc of the road.hgve a strcmg preference to right-hand paths at a 0.001 level of
T t]]—ll ,_?g : [n fact, people driving on the right-side of the road have a stronger preference to
0 Eec;n ! e rlght-.ha_ndcd smib-populathn wh_erf: 0:}1}_{ 64 % chose the right-hand paths (see
o U-SS t_h_e majority (84 %) of theA r%ght-gzde dnv‘mg sub-population is also right-handed.
plementy fl d d?t}on to ha_ndcdness, the d1:1v1ng‘31'de also influences the choice of right-hand paths
T 0, {:\ a{difi.dltlve) fashlqn. In the left-side driving population (830) 55 % (457) have chosen the
i suc; t:L jlg. 3). }“k}e right-hand pgth ;_Jreference has fallen by 5 % compared to the entire
B(130) ¢ I}lifc;,\saflb t'hat driving on the left-side _mﬂ_uences people to choose left-hand paths. However,
o, 4 ﬂ: ‘LHI-SIdc‘ driving sa_.lb—pol_;n{latlon is nght-h_anded which explains why right-hand path is
i, FCd:c:;th;;L lgielrii:tl-mg;] grwmfg sub—{mplgatl{)ri, rigtlllll-hanﬂedness and left-side driving are
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note that in Questio

A chi-square test of independence was also performed to check if the right/left-hand pathg ing 1©
people are independent of the driving side by considering the right-side driving and left-side ' ciﬁc_; are the first six columns
i v th regardless of wheth

,t.hand I’}ﬂ

populations. The chi-square result (x> = 24.31) suggests that the driving side has a strong inflye, &
g Consisting 0

right/left-hand paths chosen at 0.001 significance level. It is interesting to note that evep g8
majority in the right-side drive and left-side drive sub-populations has preferred the right-hap B ot pre
driving side still has a significant influence on the path choice. :a

of the Handedness and Driving Side on Path Selection
are factors which each have 2 significant inflyencel
mbination of the two factors is considered. Figure 3 ¢

17¢ MY be
s of the Jength

Question 1: The Influence
more in

Clearly, the handedness and driving side
selection. In this section the influence of a co

f left-handed pex
ference for the left-hand
the LHRD sub-population wk

too small to make m
of the first leg st
fluential factor than the

percentage of each sub-population choosing right-hand paths in the first question of the gy L 66% . 65%
relating to the geometry in Fig. 1a. The sub-populations are arranged in descending order of prefy P 0% o
right-hand paths from left to right. Thus the sub-populations having a higher preference for g 5 60%_
paths are on the left and the sub-populations having a lower preference for right-hand paths are oy 3 s0%
Clearly, right-handed people driving on the right-side have the strongest preference for right. 3 § 40%
and the left-handed people driving on the left-side have the lowest preference for right-hand pa : % 30%
highest preference for left-hand paths). The preference for right-hand paths in the first six sub- g 0%
from the left is statistically significant at the 0.001 confidence limit. The preference for lefi-hang E o
[
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the last two sub-populations is also statistically significant at the 0.001 confidence limit.

The right-handed sub-population has a strong preference for right-handed paths at 64 %. The p
right-hand paths increases to 75 % in the RHRD sub-population. This suggests that the prefere
hand paths is amplified if one is right-handed and from a country driving on the right side
compared to when one is simply right-handed. The left-handed sub-population has little pr
right-handed paths at 29 %. The preference for right-hand paths further decreases to 23 % f
sub-population. This suggests that the preference for lefi-hand paths is amplified if one is lefi

from a country driving on the 1 i

Right  Right

Right
Driving

eft side of the road compared to when one is simply left-handed. 8

The RHRD sub-population has a 15 % greater preference for right-hand paths than thed
population. Thus if one is right-handed and driving on the left side of the road then the pref
hand paths while high is not as high as it is when one is right-handed and driving on the rig
road. The LHLD sub-population exhibits a 25 % greater preference for left-hand paths than

population. This suggests that if one is left-handed and driving on the right-side of the road @
preference for left-hand paths, and if one is left-handed and driving on the left side of the i
strong preference for left paths. The LHRD sub-population has 2 51 % preference for le
close to a 50-50 preference for right- and left-hand paths. The small preference for left-

this sub-population may be attributed to the small number of participants in this category

next smallest category having 102 participants (LHLD). It is expected that if the number
ference for left-handed paths would emels

the LHRD category were increased, a stronger pre
population. However, according to Cochran [12], the expected and observed frequendt

population are sufficient to make statistically significant conclusions.
Considering that the RHLD sub-population has a strong preference for right-hand paths
population has a slight preference for left-hand paths, one can deduce that handedn
stronger factor than the driving side in influencing the right/left-hand path choice- The
also be made comparing the +* values for the handedness and driving side analyses
influence of handedness, 60.69, is greater than the +* value for the influence of the dzi¥!
supports the conclusion that handedness (2 genetic factor) is a more influential factor
(a cultural factor) in affecting path choice. Furthermore, if the driving side is the SAM4E
rs reinforce each other however, if they are oppo 0sIIORE

these facto site, they work 111 OPP

Questions 2 and 3: Length of the First Leg of the Path

nd 3 (Fig. lc), the length of the first leg is

path is the shortest leg while in Question 3 the right1%
ation that selected the l’lgh:t
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Lbat in Questions 2 and 3, the sub-populations containing a majority of right-
gix columns from the left of Fig. 4, have all shown a significant preference for
less of whether it is the SLE/LLF path. A similar trend is found for the sub-
f‘fieﬁ-handcd people, which are the last two columns on the right in Fig. 4, namely
5 for the left-hand path regardless of whether it is the SLF/LLF path. The exception
RD sub-population who p_rcfcr the right-hand path — however, as suggested earlier the
too small to make meaningful comparisons. The preference for right- or left-hand paths
ofh of the first leg suggests that for the majority of the population the handedness of the
ntial factor than the length of the first leg in affecting path choice.

e
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m percentage of each sub-population choosing the right-hand path in Questions 2 and 3.

SLF or the LLF will be more important than the
§ ns that prefer the right-hand path ie. the first six
ithe left of Fig. 4, when the right-hand path preference is compared to that of Question 1 (see
fnoted that fewer people select the right-hand path when the first leg of the path is short or long.
8. consider the RHRD sub-population for which the preference for selecting the right-hand path
ith 75 % of the sub-population preferring the right-hand path in Question 1. For some of this
on, selecting the SLF or the LLF will be more important than selecting the right-hand path
the proportion of the sub-population falling below 75 % in Questions 2 and 3.

@ifrom Questions 1 and 2 that 9 % (75-66 %) of the RHRD sub-population that would have been
select the right-hand path have selected the LLF path (i.e. the left-hand path) in preference. For

group, selecting the path with the LLF is more important than the handedness of the path and so
._ elected the left-hand path. Similarly, as some of this sub-population will have a stronger
.fm.- the SLF than the right-hand path, the percentage of people selecting the right-hand path in

will be. less than 75 %. It is also noted that 19 % (75-56 %) of the RHRD sub-population have
. SLF in preference to the right-hand path. For this group, selecting the path with the SLF is
ortant than the handedness of the path and so they have selected the left path.
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r;; \i‘;% of the RHRD sub-population have selected the SLF path when it is the right-hand path
Bt ]1]‘3 ?6 % of the siub—population have selected the LLF when it is the right-hand path. This
3 € ect_mg the SLF is a more dominant secondary factor than selecting the LLF. Within the
| pl;?}fula“o“a more people prefer the right-handed path when it is also the SLF path than when it
Bt i 4 : eft-hand path i.e. the last two columns on
:ﬁght}f}‘y . When the left-hand path .pref.crcnce_ is compared to that of Question 1 (derived by taking
B i ]:md preference (%) shown in Fig. 3) it is noted that fewer people select the left-hand path
e ;g of the path is sh(?rt or long. Fpr example, cpns;der the LHLD sub-population for which
S the | or selecting the lefi-hand path is strongest with 77 % (100-23 %) of the sub-population

eft-hand path in Question 1. For some of this sub-population, selecting the SLF or the LLF

ds are found for the sub-populations that prefer the |

K 0ICE
troduced as a path cho!

¢ right-hand path is the k
he right-hand paths 18
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will be more important than selecting the lefi-hand path resulting in the proportion of the Sub-pg
it

falling below 77 % in Questions 2 and 3. 450 —21%
2 400
It is noted that from the 77 % who chose the left-hand path in Question 1 only 63 % (100-37 g 30
chosen the left-hand and SLF path in Question 3. Hence 14 % (7763 %) of the LHLD sub-popy :,C, 3,02
could normally have been expected to select the lefi-hand path have selected the LLF path (right, 5 200
- - - . . . - - i = 150
in preference. For this group, selecting the path with the LLF is more important than the himdedn 3 100 |
3 S0 1

path and so they have selected the right-hand path. Similarly, as some of this sub-population wi§
stronger preference for the SLF than the left-hand path, the percentage of people selecting the |,
path in Question 3 will be less than 77 %. It is noted that 19 % of the LHLD sub-population hﬂ‘v’e
the SLF in preference to the left-hand path. For this group, selecting the path with the S K
important than the handedness of the path and so they have selected the right-hand path.

Furthermore, 63 % of the LHLD sub-population have selected the SLF path when it is the left
(Question 3) while 58 %% of the sub-population have selected the LLF path when it is the left
(Question 2). This suggests that selecting the SLF is a more dominant secondary factor than se
LLF. Within the LHLD sub-population, more people prefer the left-handed path when it is a]
path than when it is the LLF path. The same trend is also found across the other sub-populations gy

entire sample.

Fig. 5. Participant p:
o+ o
(Fig- 1d) and Question 5(F
at the LLF path is no longe!
;both the LLF and SLF pat
. Purthermore, the travel dist
of removing the path
UF path has acquired a

5: Removing Directness

From the results of Questions 1-3 we conclude that for the majority of people, the handedness
factor) is the most important factor in influencing a person’s path choice. The handedness
influenced in turn by the driving side (a cultural factor) — if the driving side is the same as the ik
these factors reinforce each other while if they are opposite, they work in opposition. The
important factor influencing path selection is the length of the first leg of the path. The prefereng n Questions 4 and
paths is greater than the preference for LLF paths. This result is interesting as it contradicts the ¢ is also the SLF patl
of urban wayfinding research which suggests that the preference for LLF is greater than that @ ' LLF path (Question 5
[5-7]. Finally, for a small proportion of the population, selecting the SLF or the LLF will b ' & is also the SLF pat
important factor in influencing a person’s path choice, with selecting the SLF being more dof hose who are expec

selecting the LLF. B8 right side of Fig. 6.

On completing the Question 2 and 3 path selection tasks, participants were asked to comment
selected a particular path (see Fig. 5). This was an open question with no prompts provided &
comments have been analyzed and generalized into certain common factors. For example i
comment was made by a participant, ©... this was my first reaction, I tend to turn to my right 3
inferred to mean that the participant had a preference for right-handed paths. A comment made
participant was, “Initial path looks to be shorter”. This was inferred to mean that the pa
preference for the SLF path. From Fig. 5 it is noted that the SLF criterion is identified @
important to most people than the LLF path. 3

T0%  69%
-

It is somewhat surprising that the SLF criterion has been mentioned by more people than {8
path criterion. However, among the group who claim to have selected paths based onl
selected the right-handed path (and 45 the left-handed path). If these are added to th
selection, then the right-hand path selection Jdominates. Furthermore, 18 % and 23% ¢
who answered Questions 2 and 3 respectively did not provide a reason for their path che
Jeast half of these participants will have selected the right-hand path, but it is not clear 13
right-hand path because it was the right-hand path or if it had the SLF. Thus it is not g-f_
handed paths or SLF paths exert the most influence on path selection based 0B thesf

question.

In addition, right-handed paths have been mentioned by more participants than left-iand
consistent with the path selection tasks. The number of participants who claim
path selection is very small, representing only 2 9%, of the responses to Question
number of participants who suggested that they made a path selection based 0B the
only 7 % of the responses t0 Questions 2 and 3. While it is not clear what the P8
statement, the results suggest that consciously selecting a path on the basis 0L

a low influence on path selection. g
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Common reasons behind the path choice

) Flg 5. Pparticipant path selection comments for Questions 2 and 3.

nt seconda
handed pal gyfioving Directness from Path Selection
oss the oth o , . . . ; -
. 1d) and Question 5 (Fig. le) investigate the same factors as Question 2 and 3 with the

8 e LLF path is no longer the most direct path. By positioning the exit directly opposite the
7 of people, the & +th the LLF and SLF path are considered equally direct as both paths have the same bearing
1 choice. The ermore, the travel distance associated with each path option is still equal as in the other
ng side is the sam& ectness from consideration while maintaining equal total travel
y work in Opposit LF path has acquired a sharp angle turn. The percentage of each sub-population selecting
eg of the path. The ath in Questions 4 and 5 is shown in Fig. 6. As was found in Questions 2 and 3, the right-
resting as 1t contradict : ich is also the SLF path (Question 4) is preferred by more people than the right-hand path
or LLF is greater that B0 the LLF path (Question 5). Furthermore, the majority of people in Question 4 prefer the right-
: fi(which is also the SLF path) however, unlike in Question 2, this trend extends to all of the sub-
ing the SLF beng MO § even those who are expected to have a preference for lefi-handed paths i.c. the last three sub-

§on the right side of Fig. 6.

yith no prompts provide 80% 0% D
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ed by more ;
ielected paths based on msllﬁc : Handed Driving Handed Sample Handed Driving Handed Handed Handed
Uihese are added to the righti g Right Left Right Left
aore, 18 % and 23 % of the part brving Driving Driving Driving
: : Sub Populations

»ason for their path choice- Here'
ath, but it is not clear if they selo
e SLF. Thus it is not clear whe
selection based on the results

-6. The percentage of each sub-population choosing the right-hand path in Question 4 and 5.

fm:};ich is counter to expectations is that the majority of people in virtually all the sub-populations
'€ left-handed path (which is also the SLF paths) in Question 5. This even includes those sub-

1018 who are expected to have a preference for right-handed paths. This rejection of the right-hand

the majority of people in Question 5 may be a result of the strong preference for the SLF path

WVer it o, . g : .
T, if this were simply the case, a similar trend would have been expected in Question 3.

: e(?ilestmns 2 and 3, it can again be concluded that the majority of people prefer the SLF paths
E 40 the LLF p_athS. However, the preference for SLF paths appears 10 be more significant in
dth and 5 than in Questions 2 and 3, so much so that in Question 5, the majority of people have

¢ left-hand path in preference to the right-hand path. There are two possible explanations for the

yrticipants than left-handed paths 8
jants who claim that they made
sonses to Questions 2 and 3- T4
lection based on the most direct [i
t clear what the participants mes

, the basis of its directness appe®® . _




increased trend in the preferences for the SLF path ov

er the LLF path. Either the LLF path hag bec, 1
attractive or the SLF path has become more attractive. ‘

ments also support the obsery
com cing path choice and that rig
e 7 and 3, the SLF path appea
§ TJ]I: selected their path based op
I that selected the right-hande,
. 'UPI of influence on path selecti
'[e‘jue to a substantial number of
due to the sharp angled corner.

on of Part 2 Results

m consideration, betweep
-populations have selected the SLF path in Question 4

orrect, this would suggest that for between 3 % and 13 % of
will be the most important factor in influenci

more people across all the sub
Question 2. If this reasoning is ¢
selecting the most direct path

this group of people, when the
most direct path) is no longer ¢

3 % I|,:
Compgy.is
the 0p
. o 18 8 person’s path ¢y 8
most direct path option is removed, the LLF path (which correspop 8
onsidered attractive and so the SLF path is selected. ;
The second difference is that in Questions 4 and 5, the SI
explanation for the increased popularity of the SLF

population, selecting a path with a sharp angle turn is t

pletion of the wayfinding task:
yfinding decisions. Unlike the o
ed to provide a reason for thej

one factor could be selected. ]
the participants completed thj

-F path has a sharp angle turn Thus 4
path is that for between 3 9, and |
he most important factor in i

3 98

nﬂuencing 2 pin 2.0 criteria. The wayfinding crit
path choice. While both these explanations are plausible, neither is particularly convincing, gyt ‘the left and the least importa;
considering the path that was selected it is not possible to convincingly resolve the issye ;

as to why, ihe
Owever (g
rationale e

path appears to be more attractive in Questions 4 and 5
of the open questions following Questions 4 and 5
participants in selecting their preferred path (see Fig. 7).

as selected by 24 % (547) of t
- This is considered surprising ;
by 7 % of the participants in
estions 4 and 5, both paths }
ct. Within the context of this
inderstanding of the term ‘mg
erent people. However, the
Which appear to them to be the
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Fig. 7. Participant path selection comments for Questions 4 and 5.
A total of 1671 comments were

' fntifying the ‘mc
because. they thought _thrs path also had the shorter total length. The reasor cting a right-hs
0 the SLF path
tial than the 1 |

4n ‘the left-h
drawn. Furthermore, 6 % (103) of the participants have indicated that they se or left/right
because they disliked paths involving sharp angle turns while 5 % _ : findings of the
liked paths involving sharp angles. In addition, 5 % (87) claimed that they sé ;

was the most direct, e



elobservation that the SLF criterion is more influential than the LLF criterion
'+ that right-handed paths are more influential than left-handed paths. As with
h appears to be more influential than the right-handed paths. However, of the
_ ased on instinct, 43 selected the right-hand path. If these are then added to

ght-handed path, then the SLF and right-handed paths have approximately the
selection. Furthermore, the number of people who selected the SLF path is
sumber of people selecting this path because they thought the entire path was

B vhinding tasks, participants were asked to identify the factors which influenced
hs. Unlike the open questions following each wayfinding task in which participants
eason for their path choice, they were given a list of factors to choose from and
81d be selected. Presented in Fig. 8 are the results from this question. In total (1150)

for betwi B - completed this section, making 2309 selections. On average, each participant
rortant factor i ayfinding criteria are arranged in descending order with the most popular criteria
is particularl ‘the least important criteria being on the right. It is noted that the criterion ‘Most
aly resolve the 24 % (547) of the participants and so is the criterion which most influenced path
Questions 2 and3 considered surprising as it did not figure highly in Questions 2 to 5, indeed it was only
1e insight intg §lof the participants in Questions 2 and 3 and 5 % in Questions 4 and 5. Furthermore, as
as4 and 5, both paths had the same initial bearing on the exit and so could be considered
ithin the context of this survey, it is suggested that not all the participants had a clear or
standing of the term ‘most direct’. The term can clearly be interpreted to mean different

— - 25% - o i
BActual 4 ent people. However, the result clearly indicates that participants have a strong preference
Perciioge | - 1 appear to them to be the most direct, although it is not clear how they define this term. As
o b 15%E the term ‘most direct’ is considered to be ambiguous within the context of this analysis, it is
10%5 “further consideration.
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many (296) selected the path
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1. The reasons suggested

ible clearly do not correlate
aonstrates that interpreting wh

Factors affecting wayfinding

Fig. 8. Participant identified factors which influenced their path selection decisions.

£18 the responses identifying the ‘most direct’ path, the main results support the findings of the path
tasks, notably selecting a right-handed path (23 %) appears to be a marginally more important
O most people than the SLF path criterion (20 %). Furthermore, the SLF path criterion is more
1 result in incorrect conclusios ;'mﬁ‘s more influential than the LLF path criterion and the right-handed path criterion is more than
hat they selected their partiC“] e ‘;}101'6 influential than the left-handed path criterion. It is noted that the magmtpde_ of the
(86) selected their path becausé . Ctween preference fqr left/right and SLl_:';‘LLF paths in this part gf the survey is significantly
hat they sclocted their path becd o 5 Suggested b5f the ﬁndmgs of the wayﬁndmg_ tasks. Also, as app;om‘mately 5%of t]_:le responses
relative to the exit, Clearlys the at Preference for ‘clockwise’ or ‘_a.nt_lclockwwe’ paths, these criteria are not considered to _be
g sz defined earlim: i this pipoal art'l AISO, as only 8 % of the returns indicate a random path selection, this suggests that the majority
ICIpants had reasons for their path selection.




RELATIVE IMPORTANCE OF THE WAYFINDING CRITERIA

The results presented in Fig. 8 show the relative importance of the main wayfinding criteria as idep]
the participants on completing the wayfinding tasks. The most influential criteria, in order of Il’_'
are selecting; right-handed paths (23 %), SLF paths (20 %), left-handed paths (11 %) and LLF b
These rankings are based on the opinion of the participants and do not necessarily correlate
actual path selection. To determine the relative importance of the path selection criteria, the re
Questions 2 and 3 are further investigated. The results from Questions 4 and 5 are being left
analysis due to uncontrolled factors such as perceived total path length and multiple factg
like/dislike of sharp angle turns impacting the path selection. It is to be noted that these g
examined in the second survey described earlier. The relative importance of the four path selectjy
is determined as follows: if a participant selected right-hand paths in both Questions 2 and 3 g8
clearly prefer right-hand paths over all other criteria (i.e. left-hand paths, SLF, LLF); ifa particip
the left-hand paths in both Questions 2 and 3, then they clearly prefer left-hand paths over all oth
if a participant selects the SLF paths in both Questions 2 and 3, then they clearly prefer SLF path
a participant selects the LLF paths in both Questions 2 and 3, then they clearly prefer the LLF
participants who have answered both Question 2 and 3 must fall into one of these four yig
categories. These results for this analysis for various sub-populations are presented in Table 1. "
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Table 1. Summary of path preference criteria based on wayfinding tasks in Questions 2 -

moacted that in situations wher

Sample RH path SLF path LLF path LH path | : :
population | preference (%) preference (%) | preference (%) | preference (% ulation, thc path ‘preiere
Entire sample 31 29 23 78 oty cuterrig, for
5% 20 3 3 20 _ Path preference is us;d
TH 5 >3 B 29 Sonthe right e.g. a USA apPllca
== = 5 3 7 specific can be Tqrth-
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If we compare the results for the entire sample in Table 1 with those from the Part 2 results (8
note that there is broad agreement in the trends namely; right-handed paths are if
preferential than left-handed paths and right-handed paths are marginally more preferential
There is also agreement in that SLF paths are more preferential than LLF paths however, th
from the wayfinding tasks in Questions 2 and 3 suggest that the difference is margi
difference derived from the Part 2 results is significant. The results from the two analyses
other in that, based on the results derived from Questions 2 and 3, LLF paths are
preferential than lefi-handed paths (see Table 1) whereas, based on the Part 2 analy:
handed paths are marginally more significant than LLF paths. Here we adopt the
actual wayfinding tasks as being representative of human behavior within build
results of actual wayfinding tasks as opposed to opinions. ing beh

The ranking of the path preference criteria based on the entire sample presented in s
for ranking path preference in evacuation models. The results are significant]
generated by Golledge’s urban wayfinding study [5,6] in that the results from thi
paths are more preferential than LLF paths. These differences may be due to Goll
on an urban environment or due to the small and selective sample used in his
different to that of Conroy [7] for similar reasons. Furthermore, the suggestis : to the
directness is a significant path selection criterion [7] is not supported by the rest '

in Questions 2 to 5 and when participants were asked to suggest why they §61
However, it was highlighted as the most significant criterion when the partici
path finding criteria from a list. Neither of these studies included the CO%
determinant of path selection. This study has shown it to be the most impOrt<Ee

more
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McBeath [9] however, their study did not include the SLF and LLF factors

paller.
I ]e are intended to represent an average result which can be applied to the
i3cknowledged that not every -ndividual within a given population will exhibit
a4 suggested by the preference distribution for the entire sample. People are
Y decision making is multi-faceted with a number of different influential factors

ath sele
?:ns 54 and 3 tome of which reinforce each other while others oppose each other. The nature in
| length and ctors work may also be dependent on the nature of the individual, in some groups
is to be noi hild'in other groups working in opposition. Not everyone will be influenced in the same
rtance of the B ial factors that determine wayfinding behavior — unfortunately these are not universal

from 2 modeling perspective it is desirable to have a global ranking of the wayfinding
. lied to a population as a whole. Unfortunately, the ranking of path preference criteria
el shows that there are significant differences in the nature of the ranking distributions
; populations. For example, a sample population made up of individuals from countries
tft side of the road will display a significantly different wayfinding preference to a
- Hiade up of people from countries that drive on the right-side of the road. Furthermore,
B oulations can be further broken down into sub-populations of left-handed and right-handed
e which display significantly different wayfinding preferences. Thus it is seen that genetic and
es may influence our wayfinding preferences and thus our ability to evacuate efficiently.

s in both Ques
»aths, SLF, LI
er left-hand pa
 they clearly p
n they clearly
fall into one of
1s are presented in/]

inding tasks in Quests
that in situations where the nature of the population is not clear or there will be a significant

LLF Pathﬂ n, the path preference ranking for the entire sample is used. If it is known that an
eference (%) | P primarily catering for individuals who drive on the left e.g. a UK application, then the left-

23 preference is used whereas if the application is primarily catering for individuals who
ght e.g. a USA application, then the right-side driving path preference is used. Furthermore,
specific can be further broken down into left-handed and right-handed sub-populations.
fot be known which individual within the population is left-handed or right-handed, the
verage of 13 % of the population being left-handed can be applied. It is not clear how large
bse differences in sub-population path preference criteria will have on evacuation analysis. This
fly being examined by introducing these factors into the recently developed wayfinding algorithm

into the buildingEXODUS evacuation model [4].

ION

has identified factors which influence wayfinding decisions in building evacuation and normal
nditions. The results are based on an international survey involving 1 166 participants from 36
The survey involved participants completing path selection tasks based on five simplified
outs. It was found that there was no significant statistical difference between the path selection
d in normal circulation and evacuation. A main result from this study is that the handedness (a
f3°_wa and the side of the road that the participants normally drive on (a cultural factor) are
it influential factors in path selection. The handedness is considered to be the main influencing
the driving side modifying the impact of handedness. Thus, if the driving side is the same as the
s;;:}';lese faclo_rs reinforce each other however? if they are opposite, they work in opposition. Thus
- to (;(mSlder'thf? handedn‘css of an individual and ic country [‘?'om Wf-lel'él', they come when

= predict wayfinding behavm_r. These results are consx_dered_ statistically significant. The length

¢g of the path also had a considerable influence on an individual’s path choice. The shortest leg
ayggd‘_’"ﬁs four_ld to be_ more influential than the longest leg first ‘criten'on. ‘This contradicts earlier

o Ing studies ar{d is thought to be_ due to both the differences in the environments and the small
- sample used in the urban studies. Furthermore, the path directness does not appear to be a

Path selection criterion based on the results of the wayfinding tasks.
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Ide“ﬁg the responses to the wayfinding tasks, the participant’s preference for right-handed, left-
he]': ;1" ‘E-LF paths. was determined. The preferences for these paths for the entire sample were
eft*hﬁ 1 % prefer nght-_har}ded_ paths, 29 % prefer SLF paths, 23 % prefer LLF paths and 17 %
Wayﬁnd-ed paths. Thls distribution Qro_vides a means for ranking path prefereqce within evacuation
Rtion, [Y}(lmg _algorlthms. However, it is acknowledged that not every individual within a given

will exhibit the same type of behavior as suggested by the average preference distribution for

e
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the entire sample. Furthermore, there are significant differences in the wayfinding preferences of ; :
sub-populations as genetic €.g. handedness, and cultural e.g. driving side, differences influence Wl '
preferences. Thus, the preference distribution for the factors influencing wayfinding was further 2
reflect handedness and driving side. It is not clear how large an effect these sub-population diffre
path preference criteria will have on evacuation analysis. This is currently being examined by -1::
these factors into a new wayfinding algorithm recently introduced into the buildingEXODUS 3
model. Finally, when reviewing these findings it must be noted that the study is a map based qu% :
and so relies on the ability of participants to imagine themselves in the described situation. It s ‘;—f_
the participants would behave in a similar manner in a real emergency evacuation situation. g

Pyrol
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