
 
 

Title: Online Characterization and Thermal Management of Mobile Phones 
 
 
Abstract:  
Understanding the relationship between user demand and hardware architecture 
utilization is more complex in smartphones and tablets. As an example, same mobile 
applications can use either more graphic or computational resources depending on the 
type of user’s activity. Our contribution is twofold. We first analyze the usage of CPUs, 
GPUs in real user interactions to create representative replayable test runs. We use 
these test benchmarks to empirically characterize power consumption of the CPUs and 
GPUs on the phones. However, high CPU & GPU power, along with changing ambient 
conditions, can strongly influence the thermal behavior of the phone. Thus, we propose 
an online identification algorithm to generate an accurate and fast Linear Time-invariant 
(LTI) thermal representation of the phone under changing ambient conditions. We show 
that the LTI model can be used for thermal management to avoid high temperatures. 
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