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TOTAL ELECTRON CONTENT ANALYSIS

Introduction

Golden Circle

Conclusion

• Total Electron Content (TEC) is the total 
number of electrons present in the path of a 
transmission and a receiver, and depending 
on its magnitude, it can negatively affect the 
accuracy of GPS/GNSS navigation on the 
scale of tens of meters.

• This research project focuses on acquiring 
TEC data from Fairbanks, Alaska with aurora 
borealis and Houston, TX. Then analyzing 
data and discover any anomalies or 
correlations in TEC that would hinder the 
accuracy of radio signals like GPS.

Software & Hardware

• JAVAD TRIUMPH II dual 
receiver

• Gopi
• Ubuntu
• GPStk
• Matlab
• JPS
• Rinex

• The receiver is able to 
differentiate between carrier 
phase frequency and 
pseudorange noise. 

• Carrier phase is precise and 
not prone to multipath errors.

• However carrier phase has 
relative measurements, and 
cannot be used.

Flow Chart Method

Propagation Effects
• Ionospheric and plasma anomalies can cause 

disruption of GNSS operations including 
navigation and communication.

• Ideally GPS signals favor a clear LOS along a 
straight vertical path. 

• As electromagnetic scintillation levels 
increase, GPS signals witness large levels of 
path sidesteps :

▪ Signal Delay

▪ Clock biases

▪ Range fluctuation

• The effects of atmospheric propagation varies 
in great amounts in various latitudes and 
altitudes. 

Problem

Diagrams

• Gathered radio frequency data from Fairbanks 
Alaska with the auroras.

• Extracted data from Dual Frequency Receiver & 
Converted files from JPS format to Rinex. 

• Additional data will be gathered in Houston and 
compared to Alaska data. 

• Currently correcting data by improving its 
accuracy with MinGW compiler & GPStk library. 

• After post-processing Matlab code will be 
created to plot our data in a Latitude V 
Longitude Plot

• Add Color points to our TEC values for better 
data visibility.
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Satellites

Data

• Why: To improve GPS signal transmission 
through ionosphere. Increasing GPS signal 
strength and accuracy will improve GPS based 
applications.

• How: Collection of radio signal data from any 
reachable satellite in the atmosphere. Using 
extensive codes analyze differential phase and 
differential pseudorange frequency to compute 
slant TEC unites (sTECU).

• What: Dual frequency receiver acquiring radio 
signal data.

• Method to be used is by differentiating the 
pseudoranges of the two frequencies. 

• To get the Pseudoranges, the time bias between 
the satellite clock and receiver clock must be 
found first.
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