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ABSTRACT

The purpose of this study is to examine the influence of occupant’s path selection on the shape of the pictogram and
the opening/closing of the door. This study was carried out through a simulation experiment using computer virtual reality.
Exit light pictogram for exit door and exit light pictogram for passage were arranged for each scenario in type T corridor
and type + corridor. The computer graphic was used to carry out the simulation. In addition, we analyzed the response of
human behavior according to the two directions (left and right) of exit light pictogram for exit door and the effect of
opening direction of doorway. In addition, the change of decision-making according to the presence or absence of exit light
pictogram for passage was confirmed. The results of the direction selection response were as follows. First, in the case of
the T-shaped corridor, if the exit light was not installed on the door, it was influenced by the opening direction of the door.
Second, when the exit light is attached to the door, the selectivity in the direction that matches the exit light pictogram
direction is high. As a result, it was confirmed that the pictogram direction of the exit light influenced the evacuation route
selection of the occupants.
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Figure 1. Opening door direction.

I [ ] ! ! [ 4 I

- -~

Figure 2. Exit light for exit door pictogram (Left direction, Right
direction).
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Figure 3. Exit light for passage (Left direction, Right direction).
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Figure 4. Screen capture of cognitive experiment.
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Table 1. Type of Scenario and Response Rate (%)
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L(54%) R(46%)

A

it

L(34%) R(66%)

Scenario 1.1 Exit Light Pictogram :

none, Door opening

Scenario 1.2 Exit light Pictogram: none, Door opening Direction

Direction : Left : Right
Left Right Left Right
Response rate (%) 54 46 Response rate (%) 34 66
| L(71%) R(29%) L(20%)
Scenario 1.3 Exit Light Pictogram : Left, Scenario 1.5 Exit Light Pictogram : Right,
Door opening Direction : Left Door opening Direction : Left
Left Right Left Right
Response rate (%)) 71 29 SHEHE®%) 20 80
L(73%) R(27%) L(16%) R(84%)
e
T
Scenario 1.4 Exit Light Pictogram : Left, Scenario 1.6 Exit Light Pictogram : Right,
Door opening Direction : Right Door opening Direction : Right
Left Right Left Right
Response rate (%) 73 27 Response rate (%) 16 84
2>
L(10%) R(907 2
L(14%)

by S
i

7

5 0%

Scenario 2.1 Exit Light Pictogram : Left,
Right

for passage :

Exit Light Pictogram

Scenario 2.2 Exit Light Pictogram :

for passage : Right

Left, Exit Pictogram Light

Door opening Direction : Left Door opening Direction : Right
Left Right Left Right
Response rate (%) 10 90 Response rate (%) 16 86
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Table 1. (Continued)

L(94%)

R(6%)

T

b

o

R(6%)

L(94%)

=y

Scenario 2.1.1 Exit Light Pictogram : Left,

Exit Light Pictogram for passage :

Left

Scenario 2.2.1 Exit Light Pictogram : Left, Exit Light

Pictogram for passage :

Left

Door opening Direction : Left Door opening Direction : Right
Left Right Left Right
R«
Response rate (%) 94 6 esponse rate 94 6
(o)
2 2l
L(9%) R(917 R(5%)
e’ Sl
| i
Scenario 2.3 Exit Light Pictogram : Left, Scenario 2.4.1 Exit Light Pictogram : Left, Exit Light
Exit Light Pictogram for passage : Right Pictogram for passage : Left
Door opening Direction : Left Door opening Direction : Left
Left Right Left Right
R 1t
Response rate (%) 9 91 esponse rafe 96 4
()
s s
(50%) (79%)
L = =z} X
(35%) (15%) (8%) (13%)
<= S=adp 4 et
i =
Scenario 3.1 Exit Light Pictogram : Left, Scenario 3.4 Exit Light Pictogram : Left(included 1), Door
Door opening Direction : Left opening Direction : Left
Left Right Straight Left Right Straight
Response rate Response rate
35 15 50 8 13 79
(%) (%)
s
(69%)
=} =
(13%) (18%)

i

Scenario 3.7 Exit Light Pictogram : Left(included |), Door opening

Light Scenario 3.2 Exit Light Pictogram : Left, Exit

Direction : Left Pictogram lfor Passage and living room passage : Left, Door
opening Direction : Left
Left Right Straight Left Right Straight
Response rate Response rate
13 18 69 98 1 1
(%) (%)
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Table 1. (Continued)

S
(3%)
€« E €«
1 A
(95%) (2%)

(1%)

€| <]

I

=} =
(97%) (2%)

Scenario 3.5 Exit Light Pictogram : Left(included 1),Exit Light
Pictogram for passage and living room passage : Left, Door opening
Direction : Left

Scenario 3.8 Exit Light Pictogram : Left(included |), Exit
Light Pictogram for passage and living room passage : Left,
Door opening Direction : Left

Left Right Straight

Left Right Straight

Response rate

%) 95 2 3

Response rate

%) 97 2 1

S
(1%)

A I

L—>
| =

R
(2%) (97%)

Scenario 3.3 Exit Light Pictogram : Left, Exit Light Pictogram for
passage and living room passage : Right, Door opening Direction :
Left

Scenario 3.6 Exit Light Pictogram : Left(included 1), Exit
Light Pictogram for passage and living room passage : Right,
Door opening Direction : Left

Left Right Straight

Left Right Straight

Response rate

%) 2 97 1

Response rate

%) 1 97 2

E7F T2 RoREhE x3h9 =
oz, ()9 ol wat Az
o] otk oA el =TS F1 SolA AHEHIA
of me} AxEE R onE zta gtk AluEle
32,3.5,382 AU L 3.1, 34 5o BEEEE2HEST 7
AFEAETC] Je Ado=zA, I A7 AYEL 2.1,
AAFHETY FFEGE EEFEFESY

P gol W o AL L 5 Ak

4.4 2
B ATE fESe JEIRe o] YA
SR MR ES Fiol sk 18 ¥=
+3 BES YO do] Auedz JITFES,
EEERFESS WXL o) F PRE TeHsste] A
Belold ATE SRS $4 NHTRESS] JEI
Bel 27b4 WPl W A WF WeH YT A
Tof Gelt Yol WE YT 5 BASUT BB 2
e EHE Fo BRAES A AT e oA

[e]
L 54%a, L&

66%% ERS

cFET IE
aFe] B dAsheE WIS Bol Agste As g2l
& & AAJTE FETO] §le vt vimstd, s Ao
HEIY BES 20-30 %pE U AHskeE AoE Yehd
=5 HEIHNE Tw?] o] o] IdTo|tpele
ojmle} < WP o7 o]Fslef e u|E ol etk
= As FRIsAT
AR, UL THT F F=o FERETS AT
A AdTFRES JEIHY] W] FdFov A%
MAFRT F2HEGT Wafo] Ao e JFs v
ks RS RIS o] & B3l AA AE HellAle &
2RETO| A F&oll= ofF F-83 2 urt "rk=
e o T Atk
o3} o] B AFoMe FEs JEIHS kol

Fire Sci. Eng., Vol. 33, No. 6, 2019



34 2

Aol WA Heo] GFE v1AS HAY 5 A
om, B2 HEE0] AT Adol HAHW gl 4
2R ¥ 5 e BF G otk o] AnE
U2 FFole 455 BE1W ANS 9T A7) 1
2% oz Argr

References

1. W. H. Hong and K. Y. Jeon, “The Study about the
Behavior Patterns of Survivors and the Application of
Them for Designing the Escape Route at the Subway Fire
in Daegu”, Proceedings of 2003 Spring Annual Conference,
Korean Institute of Fire Science & Engineering, pp.
367-373 (2003).

2. W. H. Hong and K. Y. Jeon, “AA Study on Safe Egress
Countermeasure in  Underground Space Through the
Analyzing Survivors’ Exit Patterns of Daegu City Subway
Arson”, The Architectural Institute of Korea, Vol. 21, No.
1, pp. 235-242 (2005).

ksl A Ashs] =5 X, A338 A63, 20193

. Nation Fire Agency, “Standards of Model Approval and

Inspection Technology for EXIT LIGHT”, No 2018-3,
(2018).

. A. R. Hong, “A Study for Evacuation Performance

Improvement of Emergency Exit Light Pictogram”, Master's
Thesis, Gachon University (2016).

. J. W. Choi, “A Study for Evacuation Performance

Improvement of Emergency Exit Light Pictogram”, Master's
Thesis, University of Seoul (2013).

. C. B. Kim, M. Y. Hur, Y. K. Oh, J. H. Choi and J. J. Jung,

“The Effect of the Running-man Emergency Exit Sign and
Its Installed Location on Human Directional Choice”, Korea
Jounal of Psychology : General, Vol. 35, No. 1, pp. 1-12
(2016).

. C.B. Kim, H. Y. Seo, M. Y. Hur, Y. J. Lee, Y. K. Oh

and J, H, Choi, “The Spatial Stroop Effect Between the
Direction and Installed Location of the FEmergency
Evacuation Route Sign”, Appl. Cognit. Psychol. 30, pp. 1014-
1019 (2016).

. M. G. Seo, “Affordance Assessment Depending on Design

Condition of Exit Signage and Opening Direction of an Exit
Door”, Master's Thesis, Pukyong National University
(2017).



