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Application of Dual-Satellite Geolocation System Using
TDOA and FDOA in Electromagnetic Environment
of Signal Mixed in Frequency Domain

WANG Qin-guo
(Southwest China Institute of Electronic Technology, Chengdu 610036, China)

Abstract ; In modern warfare, battlefield has complicated electromagnetic environment, where various elec-
tromagnetic signals collide with each other in all probability. It’s very difficult for ordinary intelligence, sur-
veillance and reconnaissance (ISR) systems to positioning these interlaced signals in frequency domain. The
dual —satellite geolocation system using time difference of arrival (TDOA) and frequence difference of arrival
(FDOA) , which calculates the TDOA and the FDOA by crossing ambiguity function, can separate all inter-
laced signals in frequency domain and locate them with high accuracy up to kilometer level. It shall be suit-
able for applications in complicated electromagnetic environment. This paper analyzes the separation and po-
sitioning capability of TDOA/FDOA scheme for interlaced signals in frequency domain by the method of sol-
ving ambiguity function,and then,according to the composition of U. S. carrier battle group and its electro-
magnetic environment, discusses the application of this capability in observing carrier battle group, especial-
ly tracking and identifying individual member of carrier battle group. Simulations and analysis prove the ad-
vantage of this system and it is of great significance for constructing China’s space—borme ISR system.

Key words :space—borne ISR system ; dual—satellite geolocation ;carrier battle group; TDOA/FDOA ; cross
ambiguity function
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Fig. 1 Operating principle of dual-satellite geolocation system
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Fig. 2 Discriminability of cross ambiguity function in the
TDOA-FDOA reference frame
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Fig. 4 Approximate array of U. S. carrier battle group
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Table 1 Emitter distribution of U. S. carrier battle group
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Fig. 5 Space resolution and geolocation capability for

U.S. carrier battle group members by dual-satellite
TDOA/FDOA geolocation system
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