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Application of Square Wave Magneto-Optic Modulation to Transmitting
the Azimuth Between Equipments without Mechanical Connection

Yang Zhiyong Huang Xianxiang Zhou Zhaofa Zhang Zhili
(Armament Launch Theory and Technology Key Discipline Laboratory of China ,

the Second Avrtillery Engineering University ., Xi'an, Shaanxi 710025, China)

Abstract The technique of transmitting spatial azimuthal information between equipments without mechanical
connection is important in spaceflight, military and other fields. The precision of the traditional azimuth
measurement system is low, and the measurement scale is narrow, so the traditional azimuth measurement system
cannot meet the requirement of transmitting the azimuth in high precision and wide scale. The modulation wave of
the traditional method is transformed, the square wave magneto-optic modulation is introduced into the azimuth
measurement system, and the azimuth measurement model based on square magneto-optic modulation is established.
The model of modulated signal is presented according to Malus law, and its characteristics are analyzed. The equation
between azimuth and modulated signal is established according to their relationship. and the variation trend of
modulated signal is used to delete the equation’s extraneous roots. The phase comparison of modulation signal and
modulated signal is used to widen the azimuth measurement scale. At last the azimuth measurement model based on
square wave magneto-optic modulation is acquired, realizing the transmission of azimuth between equipments without
mechanical connection. Simulation results show that compared with the traditional method, the theoretical
measurement precision of the new method is higher, and the measurement scale is wider, which provides a reference
to measure azimuth in high precision and wide scale.
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