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In what can have wide ranging benefits , scientists at the Indian Institute of Science 
(IISc) are working toward developing  a technological tool for managing the crowd in 
big congregrations like that of the Kumbh Mela. 
 

 
“We plan to develop sophisticated methods and algorithms to aid planners and event 
managers in managing extremely large crowds. The project aims to deliver the core 
components of an entire crowd management solution, all the way from designing and 
building personnel devices for tracking movement (or more precisely human-to- 
human interaction) to developing advanced computational models to help predict how 
the crowd may evolve,” says Ashish Verma, the lead scientist of the project. 
Research 
Giving details he said” This will  lead to a vision of a living simulation where various 
data sources (personal devices, video cameras, smart phones, monitoring drones) can 
be fused into models and executed on an advanced compute infrastructure capable of 
providing both a prior planning and  real-time reactive decision-making. 

    
 
 
The pilot testing of devices and data collection was first done on March 7,  2016 at 
Ujjain on the occasion of Mahashivratri.  On this occasion more than one lakh 
devotees visit Mahakal Temple in Ujjain. For the actual data collection and 
experiments during the Kumbh mela, an "Indo-Dutch Collaborative Research Camp" 
was set up in Ujjain in the Kumbh Mela Area for the months of April and May 2016 
to carry out data collection and experimentation activities during just concluded 
Simhasth-2016 (22nd April to 21st May 2016), of the Kumbh Mela Experiment 
project. A core team of 45 researchers from India, Netherlands, Russia, and Singapore 
worked in the research camp on 20 odd different experiments defined under the 
project. Besides this, about 100 internship students from Engineering and 
Management institutes across India were recruited to work under this project and 
carried out their activities from the camp. The primary data sources/devices used are; 



about 540 wearable tracking devices, 3000 wearable lanyard devices, Go Pro cameras, 
questionnaire survey etc. The secondary data sources will include; CCTV camera 
data, drone data etc. 
 
The research camp had, control centre, project room, meeting room, visitor's gallery, 
briefing area, dormitories, and other subsistence facilities. The Govt. of M.P. and 
Mela Administration in Ujjain had supported this project very well and had allotted 
the plot free of charge to the project team to set-up this research camp. They had also 
provided required written permissions, proper IDs to project team, and vehicle passes 
to carry out their research work in the mela area. While the project team is not ready 
with any guidelines or solution they are also provided limited help and inputs to the 
Mela Organizers; for example, the project team has developed 3D crowd simulation 
of Mahakal and Harisiddhi temple and had shared the results with temple 
administration. Similarly, 3D terrain modelling of few areas in Ujjain using drones 
had been shared with Police Department in Ujjain. Also, results of pilot survey with 
pilgrims on Maha-Shivratri (7th march 2016) related to crowd perception of safety, 
facilities, and happiness, had been shared with Mahakal temple administration. 
 

Approach 
 
The proposal was divided  into four work packages related to the three main scientific 
challenges, plus a single work package dedicated to the real-world experiments 
planned for Kumbh Mela 2016. This structure is intended to facilitate project 
management and clearly indicate interdependencies between vital project 
components. Awareness of these interdependencies is crucial in order to properly 
provision for all eventualities. All partners are expected to contribute in all aspects of 
the proposal, but each work package is assigned a lead academic partner responsible 
for coordinating that work. 
 
Challenges  
 
There are a number of significant research challenges to overcome. First 
is the question of data, or more precisely how to get the data. Nobody has tried to 
track crowds of this size before, especially in such unknown and uncontrolled 
conditions. Most existing approaches rely on techniques that are simply not scalable, 
both in space and time. Secondly, in order to provide sensible and measured 
interventions to help manage the crowd it is crucial to understand when, where and 
how to make the intervention. In order to do this,  there is need to  have a deep and 
fundamental understanding of crowd dynamics in general, and  
 
in particular the dynamics of Indian crowds. There is also a need to  have models that 
can deal with uncertainty of data, or have systems that can intelligently explore the 
parameter space to account for uncertainty and error.  
 
 
 
 
 



This proposal  addresses three key  research areas related to the understanding and 
management of huge human crowds: 
 
1. Data Collection (Wearable devices, UAVs, cell phone, CCTV etc.) 
 
2. Data Analysis (Real-time) 
 
3. Modelling and Prediction 
 
Further course of action 
 
This research project is of 3 years duration and is currently in its first year only. So, 
the rest of the project duration of more than 2 years will be devoted on using the data 
collected for better understanding of crowd dynamics in mass gatherings, and this 
understanding will lead to following translational outputs from the project:- 
 
1. Improved or new guidelines for State and/or Central Disaster Management 
Agencies on crowd management in mass gatherings based on more research based 
knowledge from projects like ours.  
 
2. A possible early prediction/warning/tel-tale system for future mass gatherings to 
make them more safer for people 


