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Abstract: In ubiquitous computing scenarios, systems encompass large, medium, and small-scale models, as well as
diverse computing resources spanning edge-side, device-side, and cloud-side infrastructures. Efficient scheduling of model
inference services, driven by quality-of-service requirements, is critical to optimizing system performance. Accurate predic-
tion of output length during model inference plays a pivotal role in enabling fine-grained resource management. However,
this task remains challenging due to the high variability and strong semantic dependence of generated outputs. To address
this, we propose a lightweight training framework, which is output length prediction model (OLPM) to predict the output
length range of requests based solely on the input prompt. Our framework employs a DistilBERT architecture to ensure
computational efficiency, enhanced with two key innovations: (1) a normal-distribution-based filtering strategy that im-
proves training stability by mitigating the impact of outliers, and (2) a semantic prompt augmentation method that enhances
the model’s sensitivity to linguistic cues indicative of output length. The evaluation results show that OLPM achieves state-
of-the-art prediction accuracy, with a maximum accuracy of up to 96.8%. Compared to existing models, OLPM not only sig-
nificantly improves prediction accuracy but also greatly reduces model convergence time, achieving a synergistic optimiza-
tion of precision and efficiency. Experimental results further show that the method converges rapidly and performs stably,
enabling accurate and efficient output length prediction. By maintaining high prediction accuracy while featuring low model
complexity and computational overhead, OLPM significantly outperforms existing approaches. It effectively meets the de-
mands for fine-grained resource scheduling in ubiquitous computing environments, demonstrating outstanding practicality,
scalability, and generalization capability. OLPM provides an advanced technical pathway for realizing efficient and intelli-

gent model inference services in ubiquitous computing scenarios.
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Figure 6  Statistical results of prediction confidence and accuracy of OLPM
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Table 4 Comparison of inference performance using different scheduling strategies
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