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/Problem: Low-Earth Orbit satellites face an "inter-temporal coupling” where processing tasks during sunlit phases can exhaust battery reserves
needed for high-value events during eclipse. Existing schedulers either prioritize task value while ignoring hardware limits or enforce resource safety
without accounting for the varying scientific importance of data.

Our Approach: We introduce Equinox, a decentralized runtime that compresses complex hardware states (battery, thermal, and congestion) into a
single, state-dependent "marginal cost of execution.” This barrier-based signal enables autonomous, value-alighed load shedding and serves as a
coordination primitive for inter-satellite offloading without requiring global state.

Findings: In a 143-satellite simulation, Equinox achieved 20% higher scientific goodput with 2.2x greater battery reserves than priority-based
\baselines by strategically shedding low-value tasks. We show preserving energy headroom is critical for maximizing long-term orbital throughput.
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As battery declines, low-value work is
shed naturally as a task’s expected
value cannot overcome the marginal
execution cost.
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Scheduling for OEC satellites must maintain processing power for
the 30% of orbit spent in eclipse, or risk missing critical events!

Overview of Equinox’s distributed resource management, illustrating per-satellite
marginal execution cost, local scheduling, and ISL arbitrage components.
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processing many, meaningless
images? We integrate value into
load balance using the Gini Equinox increases scientific goodput by up to 20% with 2.2x battery reserves over priority
coefficient. baselines, while detecting up to 28% more events and achieving 2x less load imbalance
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