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Abstract: Conventional data processing in IoT often treats sensing, communication, and computation as separate
tasks, leading to significant inefficiencies in radio, energy, and computational resource usage. To address this limita-
tion, an integrated communication-sensing-computation design was proposed. This approach jointly optimized the
data offloading ratio, sensing rate, and transmission rate based on the processing capabilities of both mobile devices
and servers, with the goal of maximizing energy efficiency. The analysis revealed that the optimal offloading ratio de-

pends solely on the server’s processor profile. A string-pulling algorithm was further designed to determine the opti-
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mal sensing and offloading rates. Simulation results validate the superiority of the proposed design.

Key words: integrated communication-sensing-computation, Internet of things, data offloading, energy efficiency,

string-pulling algorithm
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