
Clemson University
TigerPrints
Graduate Research and Discovery Symposium
(GRADS) Student Works

4-1-2019

Faster Evacuation after Disaster: Finding
Alternative Routes using Probable Human
Behavior
Anurata Prabha Hridi
Clemson University

Dipto Das
Missouri State University

Md Monowar Anjum
Samsung

Tanmay Das
Pabna University of Science and Technology

Follow this and additional works at: https://tigerprints.clemson.edu/grads_symposium

This Poster is brought to you for free and open access by the Student Works at TigerPrints. It has been accepted for inclusion in Graduate Research and
Discovery Symposium (GRADS) by an authorized administrator of TigerPrints. For more information, please contact kokeefe@clemson.edu.

Recommended Citation
Hridi, Anurata Prabha; Das, Dipto; Anjum, Md Monowar; and Das, Tanmay, "Faster Evacuation after Disaster: Finding Alternative
Routes using Probable Human Behavior" (2019). Graduate Research and Discovery Symposium (GRADS). 228.
https://tigerprints.clemson.edu/grads_symposium/228

https://tigerprints.clemson.edu?utm_source=tigerprints.clemson.edu%2Fgrads_symposium%2F228&utm_medium=PDF&utm_campaign=PDFCoverPages
https://tigerprints.clemson.edu/grads_symposium?utm_source=tigerprints.clemson.edu%2Fgrads_symposium%2F228&utm_medium=PDF&utm_campaign=PDFCoverPages
https://tigerprints.clemson.edu/grads_symposium?utm_source=tigerprints.clemson.edu%2Fgrads_symposium%2F228&utm_medium=PDF&utm_campaign=PDFCoverPages
https://tigerprints.clemson.edu/student?utm_source=tigerprints.clemson.edu%2Fgrads_symposium%2F228&utm_medium=PDF&utm_campaign=PDFCoverPages
https://tigerprints.clemson.edu/grads_symposium?utm_source=tigerprints.clemson.edu%2Fgrads_symposium%2F228&utm_medium=PDF&utm_campaign=PDFCoverPages
https://tigerprints.clemson.edu/grads_symposium/228?utm_source=tigerprints.clemson.edu%2Fgrads_symposium%2F228&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:kokeefe@clemson.edu


Faster Evacuation after Disaster: Finding Alternative Routes using Probable Human Behavior
Anurata Prabha Hridi1, Dipto Das2, Md Monowar Anjum3, Tanmay Das4

1School of Computing, Clemson University  2Missouri State University
3Samsung 4Pabna University of Science and Technology, Bangladesh

[1] Song, X., Zhang, Q., Sekimoto, Y., & Shibasaki, R. (2014, August). Prediction of human emergency behavior and their mobility following large-scale disaster, In Proceedings of the 20th ACM SIGKDD international conference on Knowledge discovery and data mining (pp. 5-14). ACM.
[2] l Chen, F., Zhai, Z.,& Madey, G. (2011, April). Dynamic adaptive disaster simulation: developing a predictive model of emergency behavior using cell phone and GIS data, In Proceedings of the 2011 Workshop on Agent-Directed Simulation (pp. 5-12). Society for
Computer Simulation International.
[3] Almeida, J. E., Rosseti, R. J., & Coelho, A. L. (2013). Crowd simulation modeling applied to emergency and evacuation simulations using multi-agent systems, arXiv preprint arXiv:1303.4692.
[4] Hashem, T., & Kulik, L. (2011). \Don’ t trust anyone": Privacy protection for location-based services, Pervasive and Mobile Computing, 7(1), 44-59.
[5] https://wrongsideofmemphis.wordpress.com/2013/10/21/requests-per-second-a-reference/ last accessed: September 6,2016
[6] https://drive.google.com/file/d/0B5FWqbh_7Et1U1Bua1JJRGFMdkk/view?usp=sharing last accessed: September 6,2016 

References

This poster presents an app that can help disaster affected communities 

find efficient and safe evacuation routes to reduce the loss of human and 

resources, both during and after a disaster has hit. This proposed app will 

navigate people seeking evacuation through suitable routes based on 

geographical condition, structural vulnerability, disaster severity, traffic 

density, human mobility, etc. The choice of most effective and safe 

evacuation paths primarily relies on stochastic probability of human 

movement and requires frequently updated data. In order to achieve this, 

the app uses real time GPS data by simulating the movement pattern of its 

users connected to network as well as their previous movement patterns 

when they are found offline. This simulation process will find out the less 

congested and safer routes for faster traversal. Users can use these path 

suggestions to safely drive themselves out of the disaster stricken area. In 

case of a user being offline, this app will use data stored on the device to 

suggest evacuation routes based on human mobility pattern. The 

implementation of this idea will help the app users evacuate safely and 
quickly, thus minimizing human casualty due to disaster fatality. 

Abstract

Motivation
Bangladesh, being a calamity prone country, faces a disruption in 

communication when a disaster strikes. Therefore, a large number of lives is 

in constant uncertainty with a huge scarcity of food, shelter etc. due to the 

occurrence of flood, cyclone etc. However, this situation can be improved by 

an effective and well managed disaster evacuation planning. Whenever, a 

disaster strikes, getting real time data about distressed people’s mobility or 

possible way-outs becomes quite a challenge. Most of the time, data 

collection during that period is hardly possible because people are scattered 

and since the government runs a survey as a whole, location of each 

individual remains out of reach. As a result, there is panic all over and 

probable estimation on people’s response to emergency is all that can be 

done [3]. This app targets to navigate app users to safety at the fastest 

possible time using real time data of their locations and mapping their 

probable behavior on the face of emergency [2]. Mobility of a panic stricken 

community depends mostly on their situation around and their immediate 

response for evacuation [1] which is a pure stochastic event, based on 
simulation on data obtained. 

Methodology

Conclusions
By ensuring a solid framework to follow during disaster periods, this app can help minimize panic and unnecessary loss of lives and resources. Privacy 

is also perfectly preserved as only GPS endpoints rather the total route, are taken into account. The constraint being huge data versus inadequate

space and power may hamper accuracy. By integrating artificial intelligence based techniques to predict human movement, big data techniques to 

analyze disaster period data this app can provide even more accurate route suggestions to online users and prediction about situation to offline users. 

We hope to address these issues in the future versions of our app development phase.  

Analysis

Data collected are simulated using Dynamic Adaptive Routing technology 

[6]:

• Mimics the reactive route choice behavior of the evacuees.

• Dynamic route choice:

1. Evacuees update their routes based on the prevailing traffic condition.

2. Update their routes based on Logit Splitting Model applied to the k-

shortest paths:  where i is the current node, θ is a 

model parameter, j is the destination node, Ft
ij (l) is the disutility of path l at 

time t. 

Figure 2: Applying 

[4] shortest path 

algorithm on GPS 

endpoints
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