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Fig.1 Interior spot Fig.2 Ideal flare contour Fig.3  Wild broken spot Fig.4 Wild broken spot
extraction contour extraction
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Fig.5 Static level of laser speckles of testing effect link
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Study of Technique of Spot Detection Based on
Sequence Information Fit Circle Center

MU Yi - ning, WEN Guan - yu, WANG He, JIANG Zheng - ying
(College of Optoelectronic Engineering, Changchun University of Science and Technology, Changchun 130022,
China)

Abstract ;: This paper proposes a new method of spot detection and tracking for the sake of reducing the effect of at—
mospheric turbulence on the level of atmospheric wireless laser communication link APT subsystem and enhancing

the robustness of spot detection algorithm in strong noise. In this method the sequence information distributions are
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adopted as the detection and tracking characteristic parameters to fit the circle centre and estimate the spot energy
centre according to the fitting equation, i. e. to make the MSE minimum by following the principles of the least
squares. The use of this method can play a strong role in compensating the obstruction of atmospheric turbulence
and background to effectively restrain the detection error in a small range, and has a strong aim at the strong turbu—
lence environment, which provides an effective solution to the atmospheric turbulence for the level of wireless laser
communication link. In this method the equalization time — domain means with robusiness is used to avoid the diffi—
cult problem of over — strong noise led into by the turbulence. This paper performs an analysis of the advantages and
disadvantages of this method from the perspective of engineering and at the same time makes a prospect for the bot—
tlenecks.

Key words: spot detection; sequence information; circle center fit
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Investigation on a Scheme for Trajectory Filtering Based
on Process Noise Control

CHANG Si —jiang' , WANG Zhong — yuan' , HAN Cheng — hui’
(1. School of Power Engineering, Nanjing University of Science and Technology, Nanjing 210094, China; 2. Re-
search Institute 208 of China Ordnance Industry, Beijing 102202, China)

Abstract : The estimation of flight state for guided projectiles is one of the most critical techniques in obtaining pre—
cise trajectory parameters. When Kalman filtering is used, the system model deviation may cause reduction of the
filtering accuracy significantly. In this paper the foregoing problem is investigated by taking a type of fin — stabilized
projectiles with low spin speed as object. An Extended Point — Mass Model ( EPMM) is proposed. Based on the
EPMM and radar detecting system, the state equation and measurement equation are established respectively. The
effect of model deviation on the filtering performance is analyzed via numerical simulation, thus a new scheme of es—
timation of flight state is proposed based on the process noise control. The results indicate that the negative influ—
ence is overcome effectively by adopting this scheme. The estimation error of lateral range for projectiles can be re—
duced more than 50% at least and the increase of computation burden is fairly small. Some results concluded are
useful for further research.

Key words : projectiles ; state estimation; Kalman filtering; trajectory model; process noise



