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video source: youtube.com

Critical urban facilities, such as airports, healthcare facilities, business districts, markets and 
shopping centres are exposed to human-induced disasters, as well as natural disasters.
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When disasters take place, a short period of time, e.g. 5 min, may mean a significant change in 
the disaster environment in which rescue personnel have to operate.



CUBER

video source: youtube.com

In an emergency, up-to-date information is needed for coordination, communication and 
efficient decision making. This information is difficult to access or does not exists at all. 
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Unlike the existing computational models of evacuation, the proposed CUBER system is better 
suited for rehearsal, through simulation, of emergency preparedness and response.
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CUBER also facilitates scenario planning for a faster and more appropriate responses to the 
unexpected on complex building, especially high-rise buildings. 
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CUBER is aimed for first responders to drastically shorten the time until potential survivors are 
found.
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CUBER is a decision-support system for emergency preparedness and response to extreme 
events addressed to first responders in an emergency situation.
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Input: a BIM model created in Autodesk Revit and exported to gbXML
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The dual half-edge (DHE) data structure is used to represent the 3D geometry and topology 
(logical network) of the model
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Navigable network is generated for a building based on Voronoi Diagram calculation.
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Dijkstra’s algorithm is used to find indoor based on three criteria: distance/travel time, hazard 
proximity and route complexity
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The decision-making technique, Analytic Hierarchy Process (AHP), is used for optimal path 
finding. 
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CUBER
Full 3D model is reconstructed and consists 
of the following elements:

typical floor in World Trade Centre, Doha, Qatar

Dual structure – represents the model 
topology (logical network)

Tessellation – critical spaces are 
tessellated in order to create a 
navigable network 

Navigable network is used for path 
finding
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World Trade Centre, Doha, Qatar

A set of different paths is calculated taking into consideration hazard location and its propagation 
inside a building.
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World Trade Centre, Doha, Qatar

The same path-finding algorithm, Dijkstra’s algorithm, is used for different criteria, where different 
link weights in the navigable network are attached.
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World Trade Centre, Doha, Qatar

An optimal path is selected using decision-making technique, which can be used by rescue person-
nel to avoid dangerous areas.
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Typical output with the optimal path

Analytic Hierarchy Process (AHP) 
is an advanced decision-making 
technique developed for the US 
Government.

We developed a new stochastic 
version of AHP for optimal route 
finding based on three criteria: 
distance/travel time, hazard 
proximity and route complexity.

The algorithm produces the 
optimal route which is reasonably 
safe, short/quick and simple.
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