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Abstract : Video structured parsing is a core technology of intelligent security systems, yet it faces the difficulty
of selecting multi—source heterogeneous hardware. Aiming at the limitations of "hardware parameter—
oriented" evaluation in current research, this paper proposes a heterogeneous GPU neutral evaluation
framework for video parsing tasks. By analyzing the technical differences between GDDR and
HBM memory architectures, a five—dimensional evaluation model is constructed, covering effective
decoding concurrency, inference throughput, bandwidth—computation balance, cross—framework
adaptation cost, and energy efficiency. Based on this framework, modeling and verification are carried
out on architectures such as NVIDIA Ampere, AMD CDNA2, and Huawei Ascend. It is found that the
traditional video memory bitwidth index suffers from architecture—dependent bias. The proposed task—
architecture matching (TAM) metric provides methodological support for multi-brand GPU selection.

Keywords : heterogeneous computing; video structured parsing; GPU performance modeling; neutral
evaluation framework
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