


From the correlation, the Differential Time Offset (DTO) between the two signal paths can be determined. Since 

the positions of the ground stations and satellites are known, there exists a finite number of places on the earth’s 

surface from where the signal could have originated to produce this time difference. These possible locations can 

be visualized as a line of position referred to as the “timeline.”

In a similar way, the Differential Frequency Offset (DFO) can be measured after calculating Doppler shifts affecting 

the signal as a result of relative satellite motions. Again, using our knowledge of how satellites are moving at any 

given time, a frequency line of position can be calculated. The target’s estimated location and associated 95% 

confidence ellipse is then calculated directly from the measurements.

Geolocation’s biggest challenge is often detecting a suitable signal from the adjacent spacecraft; sometimes the 

signal is more than 40 dB weaker than the interference signal itself. Precise measurement of time delay and 

frequency shift is also a challenge, as is reducing biases from raw time delay and frequency shifts to the uplink-only 

values of Time Difference of Arrival (TDOA) and Frequency Difference of Arrival (FDOA), and converting these two 

values into accurate geographical coordinates.

To obtain uplink-only values, a GPS reference signal of known origin is used. This also improves measurement 

accuracy. The reference signal can be transmitted on either of the two satellites, provided it follows the same path 

as the interference signal, it could be a purposely generated carrier or also an existing service for which 

GPS accurate coordinates are known.

Finally, accurate satellite ephemeris are also needed to improve system accuracy. 

satID has the unique ability to correct available orbital data to enhance overall 

system accuracy – this is called “Ephemeris Error Correction.”

satID’s software offers a user-friendly interface to define scenarios, take 

measurements, and report results that can be displayed through a variety of 

cartographic tools, including Google Earth.

When an interference source cannot be clearly identified through station “switch-

offs” in the given geolocated area, a Helicopter Direction Finding (HDF) activity can 

be performed. By employing a specially equipped airborne platform and using the 

geolocation results of the satID system, a visual identification of the ground station generating the interference can 

be performed. The efficacy of this method is clearly proven by its 100% success rate.

CONCLUSION
satID has proven its effectiveness through many different scenarios: determining coverage configurations, identifying 

interference modulation types, and sweeping for signals. In particular, satID offers a “de-sweeping tool” as part of 

its baseline package. This enables the geolocation of sweeping carriers without the need for permanent monitoring 

by a system operator. satID is available as either a standalone system managed by the satellite operator or in the 

very near future, as a service provided by ISI on a worldwide scale.
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