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Motivation

http://www.youtube.com/watch?v=Q9KwK0izt5c


● The 2013 Chelyabinsk Asteroid was 
a Near-Earth Object(NEO) that was 
only observed 3 hours AFTER the 
incident.

● “Per current understanding of the 
asteroid population, an object like 
the Chelyabinsk meteor can impact 
the Earth every 10 to 100 years on 
average.”(Phys.org, 2019)

● The first airburst witnessed by 
modern humans was in 1908 in the 
Tunguska River in Siberia where 
over 500,000 acres of land was 
flattened by the burst of energy.

● Both instances were resolved by the 
natural defenses of Earth alone.

Motivation

An Impact Event, Source: http://en.wikipedia.org/wiki/Impact_event

Trees flattened by the intense shock wave created in the atmosphere as the space rock 

exploded above Tunguska on June 30, 1908. Credit: Wikimedia Commons



Motivation

● Since 2013, NASA has developed a 
program to find new asteroids and 
categorize their probability of impact

● NASA’s NEO Database uses the 
Palermo scale(a mix of energy yield 
and impact probability) alongside 40 
other parameters to conduct their 
classification. Due to extensive 
distance of these meteors, it isn’t too 
conclusive for drastic scenarios.

● Objective: To optimize the 
classification of NEOs based on 
relevant parameters in mapping 
drastic instances to envision 
potential events in the future.

Earth

Meteor

http://blogs.nasa.gov/cm/blog/Watch%20the%20Skies/posts/post_1361037562855.html



Concept
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Airbursts: Meteors that have 
combusted due to an influx of 
wind resistance and friction that 
causes gradual disintegration of 
the rocky material.

Credit:https://www.businessinsider.in/slideshows/miscellaneous/h

ow-large-asteroids-must-be-to-destroy-a-city-state-country-or-the-

planet/slidelist/64806811.cms#slideid=64806826

Credit: A numerical assessment of simple airblast models of 

impact airbursts - Gareth S. Collins,Elliot Lynch,Ronan 

McAdam,Thomas M. Davison

This Equation determines the height of burst 
of an entering meteoroid into an airburst 
from its density, volume, and velocity.

https://www.businessinsider.in/slideshows/miscellaneous/how-large-asteroids-must-be-to-destroy-a-city-state-country-or-the-planet/slidelist/64806811.cms#slideid=64806826
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Collins%2C+Gareth+S
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Lynch%2C+Elliot
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=McAdam%2C+Ronan
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Davison%2C+Thomas+M


Concept
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Emt= Energy in Megatons(1J= 2.39x10^-16) , p=3400 kg/m^3, V= 4/3 *pi*(r)^3
All in terms of Meters

My Calculations(y): Actual Measurements (y*):

Chelyabinsk(2013):
Emt = ~0.681Mt
Altitude = ~26.9 km

Tunguska(1908):
Emt = ~24.5Mt
Altitude = ~14.22 km

Chelyabinsk(2013):
Emt = ~0.5Mt(Collins,2017)
Altitude = ~27.6 km

Tunguska(1908):
Emt = ~15Mt(Collins,2017)
Altitude = ~14.48 km

Reasons for Error

● Spherical 
Volume

● Generalized 
Densities

https://onlinelibrary.wiley.com/doi/full/10.1111/maps.12873
https://onlinelibrary.wiley.com/doi/full/10.1111/maps.12873


Neural Network Concept
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● Derives ‘Hazardous’ 
status(0 or 1) from 3 
parameters: Diameter, 
Velocity, and Burst Altitude.

● Normalized the data for the 
parameters and the target 
value and minimized loss in 
every interaction. 

● Simply, introducing burst 
altitude as a parameter 
reconfigured the weights of 
the activation function to 
achieve the desired status.

Cite:https://medium.com/analytics-vidhya/feed-forward-neural-networks-

intuition-on-forward-propagation-f77468fad625

https://medium.com/analytics-vidhya/feed-forward-neural-networks-intuition-on-forward-propagation-f77468fad625


Results
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● The hazard levels with the sole 
parameters of velocity, diameter 
and burst altitude were 30% and 
70%.

● The target values were 16% and 
84%

● Despite the changes, this proves 
interesting results.

● When compared to Chelyabinsk, 
these hazard percentages showed.

● Most optimal epoch was 5 after 
many runs that led to a close, but 
still a bad fit



Possible Drawbacks
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● Generalized features of 
Meteors(density, volume, 
and composition)

● Additional 
factors(dispersion rate, 
air density, porosity)

● Limited correlation 

between model and

data

An illustration of an asteroid in space. Credit: NASA/JPL/Caltech

https://skyfallmeteorites.com/education-research/glossary/rubble-pile-

asteroid/

https://skyfallmeteorites.com/education-research/glossary/rubble-pile-asteroid/


Future Suggestions
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● Correlate model with data that is solely dependent on 
the parameters chosen.

● Experiment with a combination of multiple other 
parameters aside from the three chosen.

● Classify asteroids based on composite material to better 
understand density, porosity and volume of meteors.

● Establish a special criterion for drastic scenarios over 
using pre-established results
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