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2.1 Evacuation Model #4

network flow, traffic
assignments, simulation S CI2Fst 20fof|AM A=
o] 2o, CH& 2 Macroscopic model 2}
Microscopic modelel & ZIX|Z2 2&FE=ICtH

Evacuation model2

® Macroscopic Models

Macroscopic Model2 Z|& sl (optimization) &
of 7|dtsto] bt o=z JiolX Xto|, ASEE O
nz ME 52 D& X 2=ct ol ZE SoA 2
A E2 &2l I&(homogeneous group)2Z cCf
Foix, &= Mool nHECct tHEE Graph
7|gte] zElZ ol HE JZZHS static network G2
LIEFLHEY, Dynamic network flow modelollAl= AlZF
LAE 150 GTZ LEtdcH A& 3722 node
e} linkE 0]|83st0{ latxel AHAZFx2 LIEtl =0,
node= %, 2H|, WA FE, linke FSEL AEHS
Est E2E LIEMHCE Nodee 3Z(supply)Zt =2
(demand)& &gstn, linke= demandZ2| supplyl
S22 25 LIERHCE
Macroscopic Dol M Evacuation =X =
multi—source/single sink network flow problemO|
b. &, cts=2l source node&oll CHI| X}(evacuees)
=0| gEn, EFE2 sink nodeZN ZE =
£ stttel Jtate| &3 2 Jtdstn ZE o u|XtE0|
o 7JiaE7ollel demand valueZ7b ECh Node
capacity= Node(Z7hHol & Jtst AtEtel =&
o|o| shct,
£k Arct 7HXl= MEZ+= flow capacity?t travel
timeo| *U=dl, flow capacity= THelAlZHo| Ol& 7}
=3t Zof o XtE, travel time2 = ZF 0| SA|
L5t AZEZ 2o|o|stct. Arce L A7|=2 2l5|
‘U™A|IZE =HE (blocking)® =% UCH Network”| gt
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Node2} Arcoll ofZA[F flowE ZH S22 Z Ofo| X}
o ASEHE(interaction)t &2 “Behavior’oll CHH
Atgto| e E[X| b=t

C o RHE XN Q| interaction® cChSZt Zo| L°f=
ct.

o
* People—structure interactions: 42 =2|H
TxEE1e e
e People—environment interactions: St Z °lst

24(%, 97|, B S)otel =8

olefet B Rt Efel o ATl AES
2|x 249l ZBs0f Chast YaS ol
ol

o
A E AFolM BIHS| CtROX= FH

+ Jamming: SAlol & 0| wHLsten g
i bottleneck(i. e. &E7F)0IAM Clst HEfZ
E

e Lane formation: E&XtS0| A5 Hicjutsro
2 2%xolzf g m Axaz2 MHS HAMSI0] A
S oiEg ¢

» Oscillation: bottleneckdll M oscillationSi A2 2
olafl weLEZE AlEte| Heko 2 £o| IFO| w
27t= Aol feal

Lane formation Oscillation

Jamming

(" 1) 2dX SH2 of

® Microscopic Models
Microscopic 2HE2 7iE iz Xxiel s &

B o2 AlZE o|Mol ol ZHESICE 0

M= 7™ m2iole(of: 2EE, dt852 ) I

el Er), Etel 2 A 8, &F, HolE, od7|)zf
o MSAES EEtstn{, 0|2t Localdt A5 ZHE0|
global #4828 ZX™A=cty 27 Uct Microscopic

D=2 M Z social force modelZ}t floor field
model & 7IX|2 Ltz = Uch

@® Social Force Model
D. Helbing Soll 2laf A eot=l o] zH= HIWA}
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® Floor Field Model
Social force model2| &l
AsHA Mgst=do m=Ees o PSRN
7|l Cellular Automata(CA)Z|¥o| &
Floor field modelolA= Z& E3 XS0 Cf
£ 12{st= o4l Local interactionZtS 2{siCt,
ol Zztel Hdg HFst U= =Ko
Neighborhood Cell Z+2 112{s5t0{ o Time-Stepo}
ctel AME FalStEZ Al Social forcedl A XA
ERE odrte] 2XHT 2H It sHZAECE Floor field
model2 CAO| 7|gte| agent-based ZHEoO|C| =
st HEXIE siLle| Mol &SEE2 2M  social

e
force modelzt = 35iCt.
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Floor filed= static field2t dynamic field2 L+
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Dynamic fielde E2dASe|l ciAA Z2of Fe
2 Fe MY A4S0 st gES ool
2tM  HE3X}= dynamic fieldoll A é o= =1
static fieldollM HMeol&E AUSS SollM t

2 ofifst cell2 22o|o] Ml Zd"._ |

A ElCh. Floor field LHe| OSIZEE (sensitivity)
parametergs Z=HELEM ZA S ofz] A= HE
AlZelo|Mo| Jtssich & &0, HalXIL #2 g

ol A2 &S, dynamic field sensitivityS Z7HAIFHA
AlZefo|M ol=3IX| 2= sHolEls
MAEZ static & dynamic fieldel sensitivityE &4
eto 2 AlZe|0|M0| Jt=3siet.
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Floor field ZEolM HE3iXlo| 2zalelg AXMsSH=
update rule2 CtS2} Z2 SHAE HA Z™E=CH

Step 1: M =& LIEHN= ScoreZl 2t2t2e| Celloll M
HAitEloy A2 ct33 2o}

Score (i) = exp(k,D;) X exp (k,S;) X ¢; X n;
Score (7): Stte| ™M Celle] MSE Zt
D;: i1 Celle] Dynamic Field @t
S0 i Cell@l Static Field @k
ky, koo 28X ol gAnt &2 fIXE L
EtLi= Scaling parameter
¢;- O|XZt2 7KK, 02 Ol& =718 Cell(ex. Wall,
obstacles)2 LIEILH 12 2 2/ Cell2 LIEH
n;: OIZIgte 71XI0f, 02 EdlXlof| 2l HFE Cell

2, 12 HRSA g Cellg Liety

Step2: C2 Time-Stepoll E# X7 oA S
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pi;- = =E(desired probability)
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Topology implies an Accessibility Graph
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yes
Static field H & : f{ He), =0, I1A1%)
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2HE|0IE| 248 (Floor plan, star, 722 5) ‘
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| Gid el H\;HE ug |
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] |
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|

¥

€S| Cell selection

¥

| E72 2

HECEE
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| S TEE Agent distribution ‘
Simultaneous movement
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| Simulation | * @
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‘ Increment dynamic field ‘
i
‘ Diffuse/decay dynamic field
I
—v{ il alzt ‘
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Methods for Analysis (Query)

select * from shortest_path('select id, source, target,
cost from total 21c_link', 124, 135, false, false);

Results
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vertex_id ‘ edge_id ‘ cost ‘

integer integer double preci|
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L3 126 29 1307.86
2 128 30 2826.33
5 |129 17 1971.46
6 |130 18 11669.3
7 |131 19 388253
8 13 36 3165.49
9 [133 a7 2508.11
10 |134 26 979,514
11 135 -1 0
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