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The inverse problem of an unknown geostationary satellite location from measurements
of the signal time di�erence of arrivals (TDOA) from several transmitting stations which
signals are retransmitted by known and unknown geostationary satellites and received by
the station with known coordinates is studied and analyzed. An iterative approach based
on the least square method (LSM) was proposed to solve this problem. The application of
the Newton method to minimize nonlinear LSM functional succeeded due to a possibility
to calculate analytically its second derivative matrix, which ill-conditioning requested the
calculation accuracy higher than the common double precision. Results of Monte-Carlo
experiments allow to estimate the proposed method accuracy in dependence on the quality
of TDOA measurements and shows its high e�ciency.
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Ïðåäëîæåí èòåðàòèâíûé ìåòîä ðåøåíèÿ îáðàòíîé çàäà÷è ïî îïðåäåëåíèþ
íåèçâåñòíûõ êîîðäèíàò êîñìè÷åñêîãî àïïàðàòà ïî äàííûì èçìåðåíèé TDOA -
ðàçíèöû ïî âðåìåíè ïðîõîæäåíèÿ ñèãíàëîâ îò íåñêîëüêèõ íàçåìíûõ ïåðåäàþùèõ
ñòàíöèé, ïðè èõ ðåòðàíñëÿöèè èçâåñòíûì è íåèçâåñòíûì ñïóòíèêàìè è ðåãèñòðàöèè
ïðèåìíîé íàçåìíîé ñòàíöèåé. Çàäà÷à ðåøåíà ìåòîäîì íàèìåíüøèõ êâàäðàòîâ
(ÌÍÊ). Ìèíèìèçàöèÿ íåëèíåéíîãî ôóíêöèîíàëà ÌÍÊ âûïîëíÿëàñü ìåòîäîì Íüþòîíà,
áëàãîäàðÿ òîìó, ÷òî óäàëîñü ïîëó÷èòü àíàëèòè÷åñêèå âûðàæåíèÿ äëÿ ìàòðèöû
åãî âòîðûõ ïðîèçâîäíûõ. Ïëîõàÿ îáóñëîâëåííîñòü ýòîé ìàòðèöû ïîòðåáîâàëà
èñïîëüçîâàíèÿ âû÷èñëåíèé ñ óâåëè÷åííîé òî÷íîñòüþ. Ðåçóëüòàòû âû÷èñëèòåëüíûõ
ýêñïåðèìåíòîâ ïîçâîëèëè äàòü îöåíêè òî÷íîñòè ìåòîäà â çàâèñèìîñòè îò êà÷åñòâà
èçìåðåíèé âðåìåííûõ ñìåùåíèé TDOA è ïîêàçàëè åãî âûñîêóþ ýôôåêòèâíîñòü.
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