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An improved unscented Kalman filter algorithm based on Sage-Husa

YE Zehao, CHEN Chuansheng, CHANG Chunhe, ZHANG Dazhao
(Air Force Early Warning Academy, Wuhan 430019, China)

Abstract: The unscented Kalman filter algorithm (UKF) based on Sage-Husa can estimate the statistical char-
acteristics of noise in real time to deal with the inaccuracy of the system model and noise, but it has difficulty in
estimating state noise/state noise covariance and measurement/noise measurement noise covariance at the same
time. In order to solve the aforementioned problem, this paper proposes an improved UKF algorithm based on
Sage-Husa. Firstly, the UKF based on Sage-Husa is described. Secondly, on this basis, indirect measurement up-
dating is used to simplify the calculation, and strong tracking principle is introduced to constrain the updating fre-
quency of noise/noise covariance, as well as the estimation result of measurement noise covariance. Finally, target
tracking simulation is carried out under the condition that the system model, noise are not accurate. The results
show that the proposed algorithm can still track the target well under the above complex environment, with the ef-
fectiveness of the proposed algorithm verified.

Key words: Sage-Husa UKF algorithm; state noise ; measurement noise ; strong tracking
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Analysis of space-based infrared detector’s detectability

on wave-rider hypersonic missiles
TIAN Hao, CAI Sheng, XU Wei, CAO Zhirui
(Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China)

Abstract: Taking the low Earth orbit (LEO) infrared detection platform with an orbital altitude of 1500 km as
an example, this paper quantitatively analyzes the detection performance of space-based infrared detector for
wave-rider hypersonic missile in near space under the edge observation mode. Firstly, both the aerodynamic and
infrared radiation characteristics of the wave-rider hypersonic missile are analyzed. Then, combined with atmo-
spheric transmission model and detector’ s model, the early warning and detection capability of space-based infra-
red detector for the wave-rider hypersonic missile under the edge observation mode is analyzed, in the case of dif-
ferent limit detection range and the limit signal-to-noise ratio. Finally, the U.S. STSS LEO constellation parame-
ters are taken as an example to analyze the simulated imaging under the edge observation mode, and is offered the
distribution of detection blind zone under the condition closest to the real limit signal-to-noise ratio. The analysis
results show that, the probability of the wave-rider hypersonic missile with a velocity of 10 Ma and an altitude of
40 km escaping the LEO space-based infrared detection reaches as high as 67% when the detector's limit sig-
nal-to-noise ratio is 5 under the edge observation mode.

Key words : wave-rider; hypersonic ; space-based infrared ; detection range ; early warning and detection
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