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A study on building evacuation simulation using Floor Field Model

Hyunwoo Nam * Suyeong Kwak + Chulmin Jun*

The floor field model (hereafter referred to as FFM) is a cellular automata (hereafter referred to as CA)-based

walk model used to model pedestrian behavior. Existing studies on FFM conducted experiments with simple

structures (that have one room or one obstacle in a room) or relatively complicated structures (that have many

rooms). In order to apply the FFM to real buildings, it is necessary to have additional methodologies to process

information about the number of rooms, floors, stairs, and exit doors. In particular, it is necessary to process exit

doors during this procedure. Exit doors that are recognized by pedestrians are of many types such as exit doors in

rooms, stairs connected to corridors, and exit doors in a building. When calculating the static floor field (hereafter

referred to as SFF) in the FFM, information about exit doors is needed and simulation results will be different

depending on how the SFF is calculated using an exit door among the above-mentioned exit doors. In this study,
an XML-format building data model is proposed according to data structures required by the FFM. This study also
defines a methodology to process a number of exit doors. Accordingly, this study developed a building data

construction and evacuation simulator and simulation experiments were conducted with university campus building.
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2. Floor Field Model

FFM-& 200119 Burstedde et al.o]] 9J3]] A71% CA
74t Raiwdo|tt (Burstedde et al., 2001). E3R}=
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= NEAQ g Fofjith dEs dubdow SFFe}
Dynamic Floor Field(¢|3} DFF)& A%t SFF= &
A AR, 7 5 A F2AQ AEE9S 7
Z19] Alof| A2 02 At ghas ofn|eh, HaRle
Allof Fof&l gholl ofsff &3 &5 Akl o|EsHA
B}, DFF:= ®35e) Bhd 29lo] 98 =
7pHa] R4Sl o gk Uehdck. teby RaRke
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2002).
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Table 1. Cell type and value

Cell type value
Movable cell(room, corridor, exit) 0
Wall, Obstacle 1
Exterior 2
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Fig. 1. SFF calculation example of a multi-story building
altk o2 ol S F9 JhE AR 271 AN 5
S, %) A o 4 Sk Rk B o2 A
She AT ID, #g Sold Urks 27 42, 2t
o JEE Aol ek A 2752 RS uE
eflob &7 o) 919 L AFRS sete 5 9L, 2
el A slolof o el el WA - ol
[toll e =&3t SAd50lh AT S
Aol SAfslek o, Aot Sl e = sRjelch
A, 5o MBRO] 91% ¢, 022 of2) Hwut A4s}

=) oEE 119

I UASIANE, A Lﬂ AR wE HEE Aol
gict fufsi, AT FARE 71 gleng At

ol WRRRIA] metslr] ffsiAE vl HAHY x, y, z £}
T/} n% Qs B4, Ade 8 ARE AAe g
7t giek. olelel FEEL S 2k

oo} e o AR RE 2 Awte 3l %
444 dlolelE el FEMolH a7ahs A 22|
dloE| = 883 4= Qe w3k 7 %, Awe] A AR
(4 9 =HE ol8ste A= 4* EHH HE
A712)9] SFF gk AXe 4= glck 14E9 2%
SFF o] 002 QHrElnt 27l Hol24-% SFF 10

o] AXA €k Fig. 1= <& Sof A9shd, d=9 3

Z 319 DL SFF o] 0= dgFch the 15 2E
%H SFF glo] A=9] 2F 275 7IeC2 S99
gk 13:0] BE Ho) SFF gto] S Agt A7
A @=5E Ado] SFF gk FgsiA ek @9
STF 4i0] S0ojete ol Aztem gl nE 4
SFF Zo] 94 ™ B
iTEi 2~4 SFF %Ie E‘%o}ﬂl e} @] SFF o]
600]2H 25 60 AJZto R BE Alo] SFF gho] &
SEA ek ol2ldt e Bl 15, A, 259 2e
Ao| SFF gfo] Sheelo, 717 SFF gro] 2 A2 2%
o] 74 279l @7} ek SFF gk Adtehs 2pet wh
A2 o]Fof ArgErh

2 Aol A bAoAt £4d B 7Ist HEE At
7] Sfak wele] P4 XMLE o885k XML 34
o] B =3 XML 24l A7|nl= Fig. 29} Zt}). Fig.
20 XML 239] m=5o] AN wdseeton, 7t
wEo) e mASA otk A wEb

A5 wMes 20164 62 @EID



orC
I

40
1
02
ra
[N
g

MapData

XN

1,00

=
Fig. 2. XML Schema
B 40cm_21c - FEaxml - XML Marker version 1.1
File Edit View Opfions Navigste Help
- T e
Eres[MapDat {7xml version="1.0" encoding="utf-8" standalone="yes"?)
i a:][;maea: *40cm_21c - ME" (MapData name="40cm_21c - §&" cellsize="40"}
cellsize = "40° = {Plane id="0" type="0" name="1%" _ floorNo="1")
{Room name="R101")
> Plane (Cell x="182" y="26" [}
|5 Plane (Cell x="183" y="26" /
|« Plane (Cell x="184" y="26" [}
| Plane (Cell x="185" y="26" [}
w4 Plane (Cell x="186" y="26" /»
i< Plane (Cell x="187" y="26" /}
L s, Plane (Cell x="188" y="26" [}
< (Cell x="189" y="26" /»
24 Tree View [ 0 waming(s), 0 error(s) | Tres Selection Browser
Table Selection Browser 2 Attributes:
<% Roominfo [Name _ |Value -
(This tag has no attibutes) = o) 40cm_21c - B&
24 Subtags: ‘i cellsize[40
o 27 Subtags:
'Tag name/Text| = name|<F Cell — — —
"EXEoom /10T o7 Gell (336 occurmences Tag name/Texi] = id |2 iype = name | = TloorNoe EmeriDl; TU3 AL < Daa
@ Room R102 |7 Cell (381 ocourrences) <> Plane o [ 1% 1 o> EnterlD |5 LU |¢ RL o » Data
< Room R103 <3 Cell (350 occurrences) «» Plane 1 0 2= 2 » EnterlD [¢5 LU [¢5 RL |o P > Data
@ Room R104 |7 Cell (381 ocourrences) «» Plane 2 [0 3% 3 » EnterlD |5 LU [<5 AL |o o > Data
<> Room RID5 |7 Cell (462 occurrences) Epyiians 30 = 4 » EnterlD_[3 LU |3 AL [o M , Data
@ Room R106 <7 Cell (408 ocourrences) «» Plane 4 [0 5% 5 » EnterlD |5 LU [<5 AL |o o > Data
<> Room R107 <5 Cell (224 ocourrences) Epyiians 5 [0 = 6 » EnterlD |5 LU [¢5 AL [o @ > Data
@ Room R108 |7 Cell (224 ocourrences) «» Plane 5§ 0 I 7 » EnterlD |5 LU [<5 AL |e R o > Data
< Room RID9 |7 Cell (2432 ocourrences) ED IE T AT 7 » EnterlD |5 LU |5 RL o , Data
@ Room RT10 |7 Cell (135 ocourrences Eiang 8 0 A8 1 EnterlD | LU |G AL Data
<> Room R11T |c5 Cell (176 occurrences) Epyiians 9 1 A8 1 EnterlD |5 LU |5 AL Data
@ Room R112 |F Cell (144 ocourrences) <» Plane 0 Ag-10 |1 » EnterlD |3 LU [s5 AL @ » Data
<> Room R113 <5 Cell (536 occurrences) «» Plane 1 1 A1 2 <> EnterlD |¢5 LU [¢s RL @ » Data
Ready ;

@D =4S 01855 =2

Fig. 3. XML Model Example
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(b) Use entrance of the building and door of each room

Fig. 4. A comparison of two situations
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Calculate SFF value for
o all cells from the final
exit of building

!

Q Find a door of each room

]

Calculate SFF value for
9 room cells from the door
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Fig. 5. Process for finding a door of each
room and SFF calculation
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Fig. 6. SFF calculation example (entrance of the building)
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- __________ 38
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. 2 1o 32| |o

1 2 1 2 .

— — — .
L i mEr—1 N
. X ¥ 24 2 2 24 || 34 || 44 || 54 || 58 .
. 44 | 34 || 24 || 14 1 1 14 ) 24 || 34 || 44 || 54 .

Fig. 7. SFF calculation example (entrance of the room)
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Fig. 8. Situation a pedestrian arrives at the room door
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Fig. 9. (a) Campus building; (b) Subway station; (c), (d)
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