Alpha Analysis
[bookmark: _GoBack]This document contains the results of the RTT, distance and Alpha value analysis carried out for different regions (i.e N.America, Europe, Pakistan). The data is gathered using SLAC’s pingtable tool
Relation of RTT with Alpha
The graphs below show the correlation of min-RTT and Alpha for Europe and Pakistan. The x-axis represents the min-RTT in milliseconds whereas the y-axis represents the dimensionless value ‘Alpha’ which is equal to: 
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Alpha is actually a normalized (with respect to speed of light in optical fiber) value of speed. From the graphs it can be seen that for higher values of RTT the corresponding max value of Alpha is less compared to Alpha values in case of lower RTT.
This is a very important finding since the selected alpha value for constraint based geolocation can be adapted depending on the RTT value. This could improve the geolocation accuracy.
Relation of Alpha with Distance
The following graphs show the relation between distance and alpha for North America and Pakistan. From the plots it can be seen that as the distance increases the lower limit of alpha increases. Hence as distance increases the spread of alpha decreases since lower limit of alpha is greater for greater distance.
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Relation of RTT with Distance
The graphs below have RTT on x-axis; Alpha on y-axis and Distance is proportional to the area of the bubbles. From the plots it can be seen that a higher value of RTT will likely (but not necessarily) indicate a greater distance. 
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Range of Alpha Values

	Region
	Min Alpha Value
	Max Alpha Value

	Pakistan
	≈0
	≈0.52

	Europe
	≈0.15
	≈0.63

	N.America
	≈0.22
	≈0.65



Conclusion
This analysis would help in improving Tulip and hence achieving better geolocation accuracy by selecting more accurate Alpha value constraints. The selection would depend both on RTT and the region in which the target is located.
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