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Why do you select a Evacuation Model?

The survey was run in 2018 ans answered by 234
Evacuation Model Users
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Why do you select a Evacuation Model?

1st Verification and Validation

Definitions
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1. What is a Verification Study?

2. What is a Validation Study?

Definitions
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The meaning of verification is “the process of determining that a calculation method
implementation accurately represents the developer's conceptual description of the
calculation method and the solution to the calculation method [International Standards
Organization, 2008]

Validation is defined as the “process of determining the degree to which a calculation
method is an accurate representation of the real world from the perspective of the
intended uses of the calculation method” [International Standards Organization, 2008]

Open Questions
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1. How do we judge if a tool is accurate enough (i.e., the definition of the acceptance
criteria)?

2. How many and which tests should be performed to assess the accuracy of the model
predictions?

3. Who should perform these tests i.e., the model developers, the model users or a
third party?

My answer to (1) is Statistics for Verification and Validation

My answer to (2) is “I would refer to the NIST Report” for Verification
“I would check which data is available” for Validation

My answer to (3) is “The model developers should do Verification studies”
“I would not recommend to have developers doing Validation
studies”
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11 Verification Tests
Ships 

17 Verification Tests
Buildings 

Verification
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Two type of Tests:
- Analytical Verification
- Emergent Behaviour Verification

Five Core Components
- 1 focuses on Pre-Evacuation
- 2 focuses on Movement and Navigation
- 3 & 4 focus on Exit Choice
- 5 focuses on Congestions

Each test provide info regarding
1) Geometry
2) Scenario
3) Expected Results
4) Test method

Verification
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Verif.2.1. Speed in a corridor

Verification
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Verif.2.1. Speed in a corridor

Verification
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Verif.2.3. Movement around a corner 

Expected result: The occupants are expected
to successfully navigate around the corner
without penetrating the boundaries.

Is it enough?
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Verif.3.1. Exit Route Allocation
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Validation is defined as the “process of determining the degree to which a calculation
method is an accurate representation of the real world from the perspective of the
intended uses of the calculation method” [International Standards Organization, 2008]

Note 1:
“validation for one application or scenario does
not imply validation for different scenarios”
[Lord et al., 2005]

Note 2
Evacuation models may be created starting from a
set of specific experimental data. The validation of
a model should not be performed using only the
same data used for its development. This would
produce a circular logic that may limit the extent
to which model predictions may be generalised for
all possible scenarios.
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Reviewing the literature:
Validation studies can be distinguished between qualitative versus quantitative
and macroscopic versus microscopic.

Macroscopic validation focuses on observable data averaged over time, space or
agents, while microscopic validation tests investigate individual agents'
properties (e.g. walking speeds, travel paths, etc.).

Validation
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What should we need to compare?

Time data Space data

Choice data
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Reference:
Kuligowski ED, Peacock RD, Hoskins BL. A review of building evacuation models, 2nd Ed. 
Fire research division, national institute of standards and technology. Technical Note 
1680; 2010.

Kuligowski et al. [3] categorises these approaches according to the benchmark employed 
for the comparison: 

(1) against code requirements; 
(2) against fire drills or other people movement experiments/trials; 
(3) against literature on past experiments;
(4) against other models.

What’s your thoughts?

Validation
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Time data from simulation 
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Time data from simulation 
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SimulationReal data
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SimulationReal data

Validation
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Limitations:

1. It is difficult to have several evacuation run of the same scenario.

2. Small number of repeated experimental data versus huge number of simulated 
data

Any solutions?
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Spatial data

Validation
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Experiment FDS Evac JuPedSim
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The results illustrated that in bottleneck scenario neither
FDS+Evac nor JuPedSim could reproduce full pedestrian
characteristics realistically.

An Inconvenient Truth?

Validation
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Spatial data

Validation
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Barplot of absolute fluctuation strength (eigenvalues) of the 10 PCA-modes

x-position over time y-position over time

Validation
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SFM and the GCFM both significantly differ from the experiment

Another Inconvenient Truth?

Validation
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Any Good News?

The results produced were encouraging, both in terms of the ability of independent users
to configure the models and the accuracy of the models examined.

Of course, the process presented here and the data available are not typical of normal
engineering practice. The accuracy of the results produced cannot then be assumed for all
applications.
Note: calibration and validation using the same data



1/15/2026

Validation

website: www.lovreglio.info twitter: @r_lovreglio

Other Good News?

ISO/TC92/SC4 Working Group 7 on the further development of the ISO 16730 document 
“Fire Safety Engineering - Assessment, verification and validation of calculation methods” 
[International Standards Organization, 2008]. 

Other behavioral data a continuously published in open format and New Zealand is 
contributing on this process
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