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Prediction of specular reflection point of satellite navigation

signal based on golden selection search

Hu Yuan™ , Liu Wei ™
( " College of Engineering Science and Technology, Shanghai Ocean University, Shanghai 201306 )
(™ Merchant Marine College, Shanghai Maritime University, Shanghai 201306 )
Abstract

Aiming at the problems of use of Global Navigation Satellite System ( GNSS) reflection signals for remote sens-
ing such as low precision in specular reflection point predicting, more iterations, and slow in calculation, a new al-
gorithm for specular reflection point prediction based on golden section search was proposed. The characteristics of
the specular reflection point and their basic geometric relationship were studied. The calculating simulation results
show that the specular reflection point prediction is a single dimensional anti-unimodal convex function search prob-
lem. The proposed algorithm takes the positions of satellite transmitter and a receiver as a search range, while inser-
ting new search points based on the golden section search method. The position of the specular reflection point is
calculated by gradually narrowing the search domain in accordance with the principle of the shortest path. The sim-
ulation results show that the proposed algorithm has characteristics of high precision, shortest path reflection, fewer
iterations, higher efficiency convergence and fast speed.

Key words: golden section search method, specular reflection point, Global Navigation Satellite System

(GNSS) reflection signal, reflection path,convex function
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