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Abstract: Effective resource scheduling is the key to maximizing multi-target collaborative surveillance for space-
based asynchronous heterogeneous sensor networks (AHSNs). The resource constraints of space-based radar (SBR) and
space-based optical (SBO) in tracking tasks are relatively independent, but there are multiple variables that are coupled and
jointly affect the performance of multi-target tracking (MTT). To address this issue, this paper proposes a space-based het-
erogeneous sensor network node scheduling method for low Earth orbit (LEO) MTT. Considering the differences in mea-
surement dimensions and sampling rates of different sensors, a distributed AHSNs parallel local filtering fusion method is
proposed. This method simultaneously models the target process noise in the motion equations under the radar Cartesian co-
ordinate and the optical modified spherical coordinate (MSC), and performs local filtering. Then, it predicts the approximate
posterior distribution utilizing the timestamp offset information, performs state transformation using the cubature point map-
ping, and achieves fusion feedback tracking under the fast covariance intersection (CI) criterion. To maximize the global
performance, this paper comprehensively considers the influence of the echo signal-to-noise ratio (SNR) of SBR and the bi-
static solar angle of SBO on the measurement quality, and derives the quantifiable tracking performance metric AHSN paral-

lel local filtering fusion posterior Cramer-Rao lower bound (AHSN-PLFF-PCRLB). On this basis, an optimization model
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for sensor network node scheduling was established. By introducing the node efficiency factor, a multi-start greedy iterative

heterogeneous node selection strategy (MSGI-HNSS) was developed, which can achieve fast solution for the optimal match-

ing between sensors and targets. Simulation results demonstrate that compared to standard methods such as open-loop

scheduling algorithms and exhaustive search algorithms, the proposed method achieves comparable tracking accuracy to ex-

haustive methods while significantly reducing optimization complexity.
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Figure 1  Observation geometry of space-based

heterogeneous sensor networks
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within the fusion sampling interval
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Figure 9 Bistatic solar angle change curve corresponding to RSI
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