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Abstract

The growing demand for timely orbital intelligence is driving a paradigm shift toward high-performance,
low-latency edge computing in spaceborne payloads. This work introduces SkEYENET (Sky-Eye Net-
work), an advanced framework for real-time object detection and recognition specifically optimized for
visible-spectrum Earth Observation (EO) imagery. SkEYENET targets two coupled bottlenecks in on-
board alerting: reliable discrimination of small-scale targets and strict end-to-end latency constraints. Un-
like conventional two-stage pipelines, the proposed method implements a tightly coupled super-resolution
(SR)–detection stack, where a lightweight SR module is co-designed with a state-of-the-art YOLO-family
detector. This integration enhances feature recoverability at the detector input while maintaining high
throughput. A key methodological choice is to optimize SR not for perceptual image quality, but for
detection-relevant semantic detail, thereby maximizing sensitivity to objects approaching the sub-pixel
regime. The main contribution is a hardware-aware network design engineered for efficient deploy-
ment on AIDA (AI-powered Detector for Alerts), a TSD-Space computational platform conceived to
execute AI workflows in orbit under stringent SWaP (Size, Weight, and Power) constraints. Acceleration-
driven design decisions—operator selection, memory-efficient dataflow, and quantization-ready build-
ing blocks—enable deterministic, energy-efficient inference suited to continuous monitoring and event-
triggered alert generation. Experiments on representative EO datasets show a clear improvement in
small-target detection compared to SR-free baselines. Validation on the AIDA prototype confirms com-
pliance with real-time requirements. Overall, SkEYENET provides a practical pathway to autonomous
EO intelligence and rapid dissemination of critical information directly from orbit.
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