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Abstract: By including cognitive theory, cognitive inverse synthetic aperture radar (ISAR) has improved on the im-
aging capability of ISAR for targets in complex environments through the use of offline prior knowledge and online percep-
tion results of the target and environment. Compared with traditional monopulse radar, phased-array ISAR achieves rapid
beam scanning through the control of the phase of each antenna element in the antenna array and can therefore observe mul-
tiple targets. Multi-beam and multi-target situations are likely to exist in practical spatial micro-motion target imaging sce-

narios of phased-array ISAR. When there are multiple spatial micro-motion targets in multiple radar beams, the success rate
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of imaging task scheduling is usually low, which limits the full exploitation of the ISAR effectiveness. In fully realizing
system efficiency, imaging tasks need to be effectively scheduled under limited system energy and time resources.

Resource scheduling methods for imaging tasks are mainly aimed at rigid targets. The basic idea is to adopt sparse aperture
ISAR imaging in constructing the optimal scheduling model under the radar resource constraints and then use a heuristic
algorithm to solve the model. However, the constraint conditions and scheduling models of exiting methods are not suitable for
micro-motion targets, and the adopted heuristic algorithm usually has poor stability and a low scheduling success rate. In
addition, the motions of micro-motion targets are usually complex and their echoes are strongly non-stationary, making it difficult
to achieve focused imaging in scenarios of data corruption. There is thus an urgent need to study effective resource scheduling
and high-resolution imaging methods for ISAR based on the characteristics of micro-motion targets.

To tackle the above issues, this paper proposes a cognitive ISAR resource scheduling method based on a genetic
heuristic algorithm for the imaging of multiple micro-motion targets. This method first calculates the radar resources and
comprehensive priorities required for imaging according to the cognized characteristics of micro-motion targets. On this
basis, the normalized available energy is proposed as a metric of the resource scheduling performance. Then, adopting
pulse interleaving, a resource scheduling model for multiple micro-motion targets is established under the dual constraints
of time and energy. Furthermore, to address the issues that the modeling struggles to provide analytical solutions and the
low stability of the existing solution methods, an optimal scheduling solution method based on a genetic heuristic algorithm
is proposed. The proposed method improves the scheduling success rate and the stability of the scheduling results.
Furthermore, to tackle the issue that it is difficult to achieve focused imaging when the echoes of micro-motion targets are
missing because of resource scheduling, a method based on the alternating direction method of multipliers is adopted to
achieve range-instantaneous Doppler imaging. The high-resolution focused imaging of the micro-motion targets
corresponding to the successfully scheduled imaging tasks is thus achieved.

Experimental results show that compared with the existing resource scheduling method based on a heuristic algorithm,

the proposed method has greater stability and a higher success rate in resource scheduling and can achieve focused imaging
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of the micro-motion targets in a pulse interleaving situation.
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