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Abstract.  Simulations enable to predict pedestrian flows 
for the ev aluation of ar chitectural d esigns and oper a-
tional pl ans. In order to a ssess the strength and wea k-
nesses of  diff erent p edestrian simu lation models, thei r 
performance h as to b e eval uated in a qu alitative and  
quantitative m anner. Th e RiMEA-Guideline aspir es to 
define a m inimum standa rd for eva cuation anal ysis 
based on different test cases for evaluating implementa-
tions of pedestrian simu lation models. This paper p ro-
vides a comparison of three different pedestrian simula-
tion m odels, i.e. S ocial Fo rce, Cellula r Aut omaton an d 
Optimal Reciprocal Collision Avoidance, based on s elect-
ed t est cases from  the  Ri MEA-Guideline. Th e r esults 
provide mo del devel opers and pract itioners valua ble 
insights into the major diff erences between the evaluat -
ed pedestrian simulation models. 

Introduction

1 Related Work 
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2 Description of Test Cases 

• Test Case 4
• Test Case 6
• Test Case 12

2.1 Test Case 4 

Fundamental Diagram

Figure 1. Fundamental diagram representing specific 
flow  
(y-axis) and density (x-axis) based on [10]. 

Figure 2. Test Case 4 - Pedestrians are equally  
distributed over the available area and move 
towards the right end (red line) of the corridor 
(red arrows denote walking direction). All 
measures are in m. 

2.2 Test Case 6 
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Figure 3. Test Case 6 - Pedestrians are placed in the 
crosshatched area and walk around the corner 
(red arrows denote walking direction) without 
crossing walls and corner. All measures are in 
m. 

2.3 Test Case 12 

Figure 4. Test Case 12 - The bottleneck in Room 1 
should lead to congestion while this should 
not occur in Room 2. All measures are in m. 

3 Modelling Approaches 

• Social Force 
• Cellular Automaton
• Optimal Reciprocal Collision Avoidance 

3.1 Social Force 
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3.2 Cellular Automaton 

3.3 Optimal Reciprocal Collision Avoidance 

4 Results 

4.1 Results for Test Case 4 
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(a) 
 

(b) 

Figure 5. Fundamental Diagrams as result from the 
three tested models using a measurement  
area of (a) 2x2m and (b) 4x4m from Test Case 
4. The red line corresponds to the 
 fundamental diagram given in [10]. 

4.2 Results for Test Case 6 

Figure 6. Simulation results from the three tested mod-
els at time t = 10s for Test Case 6. 
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Figure 7. Empirical cumulative distribution of walking 
times from Test Case 6. 

4.3 Results for Test Case 12 

Figure 8. Simulation results from the three tested  
models at time t = 15s for Test Case 12. 

 Average Walking Times (Min,Max) [s]

 Test Case 6 Test Case 12 

Social Force 19.1 (16.0,22.5) 185.0 (129.2,347.1) 

Cellular Automaton 50.6 (38.9,86.7) 161.1 (121.9,269.5) 

ORCA 29.8 (25.6,31.7) 394.7 (338.3,456.7) 

Table 1. Walking times from Test Case 6 and Test  
Case 12. 
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Figure 10. Densities measured for the three tested models from Test Case 12. 

Figure 9. Empirical cumulative distributions of walking 
times from Test Case 12. 

5 Summary 
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6 Conclusion and Perspectives 

References 
RiMEA: 

A Way to Define a Standard for Evacuation Calcula-
tions

The Process of Verification and Validation of Build-
ing Fire Evacuation Models

Pedestrian, Crowd and Evacu-
ation Dynamics

Simulation of Pedestrian Dynamics using a 2-
dimensional Cellular Automaton

Recipro-
cal n-body collision avoidance

Applications of the Dynamic Distance Potential 
Field Method

Towards automatic and robust 
adjustment of human behavioral parameters in a pedes-
trian stream model to measured data

Richtlinie für Mikroskopische Entfluchtungs-
analysen

Verification of a Pedestrian 
Simulation Tool Using the NIST Recommended Test 
Cases

Transporttechnik der Fußgänger

Social Force Model for Pedestrian 
Dynamics

Can walking be-
havior be predicted? An analysis of the calibration and 
fit of pedestrian models

Enhanced 
Empirical Data for the Fundamental Diagram and the 
Flow Through Bottlenecks

SteerFit: Automated Parameter Fitting for Steering Al-
gorithms


