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Abstract: With the rapid development of the low-altitude economy, unmanned aerial vehicles (UAVs), as core nodes
in low-altitude networks, play a critical role in enabling ubiquitous connectivity and environmental reconstruction through
integrated sensing and communication (ISAC) capabilities. However, in complex urban environments characterized by
dense building layouts, low-altitude UAVs face severe challenges such as frequent line-of-sight (LoS) link blockages and
drastic fluctuations in channel quality. Traditional trajectory planning methods based on ideal free-space models struggle to
meet practical application requirements, necessitating the design of intelligent planning approaches capable of proactively
avoiding blockages and dynamically adapting to environmental variations. To address this issue, this paper proposes a multi-
stage trajectory and resource joint optimization method based on a probabilistic LoS channel model for complex environ-
ments. First, an elevation-dependent probabilistic LoS model is constructed to quantify the canyon effect in urban areas,
steering trajectory planning toward the optimization of wireless link reliability. Second, a multi-stage planning framework is
designed to dynamically adjust flight strategies through stage-wise updates of target state estimation, thereby addressing en-
vironmental uncertainty and state estimation errors. On this basis, considering kinematic and energy constraints, a joint opti-
mization problem is formulated to maximize the expected weighted communication rate and the effective Fisher informa-

tion matrix for sensing, achieving an adaptive trade-off between communication and sensing performance. To tackle the
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strong non-convexity induced by the probabilistic exponential terms, an iterative algorithm based on block coordinate de-
scent and successive convex approximation is developed. Simulation results demonstrate that the proposed method effective-
ly guides UAVs to actively avoid blind zones in high-density urban scenarios while maintaining stable links and high sens-
ing accuracy. Compared with conventional approaches, the proposed method achieves an approximately 80.8% improve-

ment in total communication capacity and an 81.4% reduction in target localization error, significantly enhancing the robust-

ness and effectiveness of low-altitude ISAC networks.
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Figure 1 Model diagram of the integrated system of communication and
sensing for the downward collaborative service of unmanned

aerial vehicles
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Figure 2 A comparison chart of the flight trajectory shapes of

two-dimensional unmanned aerial vehicles
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