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Abstract: Recently, newly constructed office buildings and commercial facilities are getting larger. An emer-
gency evacuation plan leading people away from dangerous area quickly and smoothly is required because
thousands of workers and visitors use these large-scale facilities. However, it is not easy to deal with compli-
cated evacuation process involving many factors. Therefore, an evacuation simulation has been required for
supporting verification of evacuation plan. In this paper, we proposed the one-dimensional pedestrian model,
which simplifies the representation of space for high-speed calculation. We developed evacuation simulator
NetMAS with the one-dimensional pedestrian model. The validity of the model was confirmed by comparing
simulation results with data observed from an actual evacuation drill. As application of our simulator, we
took up the evacuation in a large-scale commercial complex, and verified the effective factors on the efficiency
of evacuation. The effectiveness of our simulator NetMAS was confirmed by running a lot of scenarios of
simulations and applying statistical method.

Keywords: evacuation simulation, flow of crowd, evacuation plan, pedestrian behavior model, spatial data
model
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Fig. 2 One-dimensional pedestrian model.
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Fig. 5 Comparison of density-velocity distributions.
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Emergency stairway A-1, A-2

Emergency stairway B-1, B-2
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Fig. 6 Evacuation routes from the mid-theater.
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Fig. 7 Evacuation drill in RIVERWALK KITAKYUSHU.
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Fig. 8 Comparison of evacuation times measured and simulated.

® 1 HET TROHER O LE
Table 1 Comparison of the transitions of the ratio of

evacuated persons.

x 2 FMF30 B (1R Ouia~05i
Table 2 Evacuation condition 3: Dispersion of passage doors
of the theater 1F.

20%  40% 60% 80%  100%

Measured time [sec] | 200.9 283.5 351.8 470.0 723.5
Simulation time [sec] | 214.0 286.5 399.0 530.5 688.0
error (%] 6.52 1.07 1342 1287 491

TSI A=y OEARINT B T EDFRENTEY, Gk
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PICTAH. YIal—varoiREsTi T, =Rk
T ET IR NetMAS % I\ 725081 12k L TR M3
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VEV =B To R RICEOWT, TERICRT 4 D0kt
HESMAET 5.
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Condition 3-1 | 32 | 33| 34 | 35
Exit 1F-FrontRight (1FR) | 0.40 | 0.33 | 0.25 | 0.17 | 0.10
Exit 1F-FrontLeft (1FL) 0.40 | 0.33 | 0.25 | 0.17 | 0.10
Exit 1F-RearRight (1RR) | 0.10 | 0.17 | 0.25 | 0.33 | 0.40
Exit 1F-RearLeft (1RL) 0.10 | 0.17 | 0.25 | 0.33 | 0.40

o Zefi1. EEEELL (63 V) 1188, 294, 414, 534, 594,
654 A
o 2. EOMEHESL (23Yy) &, I
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o Sefi 4. MEEERERROEIR (V) 1K 3 M
Gfh 1 OMBEBIZY T2 L —Y 3 Y OMRE 5D A
ERLTOS. &IF2 OROWE LA, FAEHOYE
I 1R 2 BB B 6 DOREAREOR AT
MEDPETN DI EERL TS, EHOYEIIEICH
BT AESO) vy OFEBL— e 4L —r e L, FH
DHEIX2 L= EF 5. FlF 3 DROHENDSHUL,
B 1 L U 2 SR SR I T B BT 2 D OB
LI8H 2 OOFADRY) OREEZEL TWD, &k 4 OR
AR ORI, PEGOBBREEI L, TAAL -5 G
i £ IS0 LA 2 REOIRIEEAD Y,
ORI A L 72 ), L Ol L i
LTWwa. HBIGO 2 RO BIFHIBEMNIZIEE 5122 5%
HOBEED D B 7200, FNODN TG, EEmGlibo
Noa6 (Gt 41, 4-2) 2E2 5. RW 7THE» 5 6 R\~
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=3 Sl 4. BEHEREK OER
Table 3 Evacuation condition 4: Choice of passage routes.
Condition 4-1 4-2 | 4-3 | 44 4-5 4-6 4-7 4-8
Stairway A-1 0.50 | 0.25 | 0.0 0.0 0.33 | 0.17 | 0.33 | 0.25
Stairway A-2 0.0 0.25 | 0.0 0.0 0.0 | 0.17 | 0.0 | 0.25
Stairway B-1 0.50 | 0.25 | 0.0 0.0 0.33 | 0.17 | 0.14 | 0.15
Stairway B-2 0.0 0.25 | 0.0 0.0 0.0 | 0.17 | 0.0 | 0.15
RWG6T7TF Escalator 1 0.0 0.0 0.0 | 0.50 | 0.33 | 0.17 | 0.53 | 0.10
RWG6T7TF Escalator 2 0.0 0.0 1.0 | 0.50 0.0 | 0.17 | 0.0 | 0.10
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Fig. 9 Influence of evacuation conditions on evacuation time.
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x4 BRI OMR
Table 4 Result of multi-regression analysis.
Intercept | Condition 1 | Condition 2 | Condition 3 | Condition 4
Regression coefficient 13.914 0.470 15.463 13.407 468.965
Standard error 12.703 0.021 7.056 31.709 11.410
t-value 10.541 21.987 2.191 0.422 41.100
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© 2012 Information Processing Society of Japan 1744



