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Research on ground scanning scheme of electro-optic payload for loitering missile

LI Jiajia', ZHU Lei', ZHAO Xuechen', LIU Hu', YAN Weiliang', WU Yan', JIANG Wei',
LONG Haibo’, HOU Rui'
(1. Xi'an Institute of Applied Optics, Xi'an 710065, China; 2. School of Mechanical Engineering,
Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: Electro-optic payload technology is one of the core technologies of loitering missiles. A ground
scanning scheme for the electro-optic payload with azimuth-pitch structure of loitering missiles was proposed
to comprehensively consider the key factors affecting the scanning field of view, such as the parameters of the
photoelectric sensor, the missile's attitude, and motion information during the process of scanning for ground
targets. A mathematical model was established between the flight altitude, velocity, frame angles of electro-
optic payload, scanning angular velocity, field of view angle and coverage of scanning field. A seamless
ground scanning scheme was derived, the constraints for the seamless scanning scheme was given, and the
seamless scanning widths under different flight speeds and scanning angular velocities were calculated. The
coverage of the scanning field under different flight and scanning parameters was analyzed by simulation. The
results show that the designed ground scanning scheme of electro-optic payload can meet the requirements of
no blind area in the scanning field of view, and there is an optimal matching relationship between the flight
speed of the loitering missile and the scanning angular velocity of the electro-optic payload.

Key words: loitering missile; electro-optic payload; azimuth-pitch structure; scanning scheme
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