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Abstract: With the rapid popularization of the Internet of Things (IoT), 5G communication, and intelligent terminal devices, Mobile
Crowdsensing (MCS), as a new type of sensing mode, realizes large—scale, low—cost, and real—time sensing of various scenarios such as urban
environment, public services, and traffic conditions by aggregating the sensing capabilities of a large number of intelligent terminals (such as
smartphones, smart watches, and vehicle~mounted terminals) carried by ordinary users. It has been widely applied in many fields such as smart
cities, environmental monitoring, intelligent transportation, and public security, and has become an important bridge connecting the physical

world and the digital world. However, the core of mobile crowdsensing relies on the collection and upload of sensing data from user
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terminals. These data often contain a large amount of sensitive privacy information such as user location information, behavioral habits, and

device characteristics. Under the traditional centralized task allocation and data processing mode, the risk of user privacy leakage is prominent,
which seriously restricts users” enthusiasm to participate in sensing and also becomes a key bottleneck hindering the large—scale development
of mobile crowdsensing technology.Federated Learning (FL), as a distributed machine learning technology that "keeps data locally and trains
models collaboratively", can realize collaborative optimization of models among multiple participants without leaking users” original privacy
data, providing a new technical path for privacy protection in mobile crowdsensing. Currently, combining federated learning with mobile
crowdsensing task allocation to achieve collaborative optimization of privacy protection and task allocation efficiency has become a research
hotspot in this field. However, existing studies still have many deficiencies: on the one hand, most task allocation methods do not fully
consider the model training characteristics and privacy protection needs under the federated learning framework, resulting in difficulty in
balancing task allocation efficiency and privacy protection effect; on the other hand, the deployment of federated learning in crowdsensing
scenarios faces problems such as terminal device heterogeneity, complex network environment, and dynamic user participation, which further
increases the difficulty of task allocation, and there is a lack of perfect privacy enhancement mechanisms and dynamic adaptation strategies. To
address the above problems, this paper deeply studies the privacy—preserving task allocation method based on federated learning in mobile
crowdsensing, aiming to construct a task allocation framework that balances privacy security, task allocation efficiency, and system stability.
The main research work of this paper is as follows: first, analyze the development status of mobile crowdsensing and the risk of privacy
leakage, elaborate on the technical advantages of federated learning in privacy protection, and clarify the collaborative needs of task allocation
and privacy protection; second, systematically sort out the research achievements of mobile crowdsensing task allocation methods and the
application of federated learning in privacy protection, and summarize the limitations of existing research; third, design a privacy—preserving
task allocation framework based on federated learning, clarify the roles of each participant in the system, construct a fusion architecture of
federated learning and task allocation, design a two—layer privacy protection mechanism including local data processing, model aggregation,
and differential privacy enhancement, and propose a participant capability evaluation method based on federated learning model and a
dynamic task allocation and incentive mechanism; fourth, verify the superiority of the proposed method in terms of task allocation efficiency
and privacy protection effect through a large number of experiments, and analyze the impact of key parameters such as federated learning
rounds and privacy budget on system performance; finally, summarize the research achievements of this paper and look forward to future
research directions such as lightweight federated learning optimization and privacy protection extension of cross—platform task
allocation.Experimental results show that the proposed privacy—preserving task allocation method based on federated learning can effectively
improve task completion rate and reduce task response time under the premise of ensuring the security of user privacy data, realizing the
collaborative optimization of privacy protection and task allocation efficiency. Compared with the traditional centralized task allocation
method and the existing task allocation method combined with federated learning, it has better comprehensive performance. The research
results of this paper can provide theoretical support and technical reference for the privacy protection and task allocation optimization of
mobile crowdsensing technology, and promote the large—scale and secure application of mobile crowdsensing technology in fields such as

smart cities and environmental monitoring.

Keywords: mobile crowdsensing; federated learning; privacy protection; task allocation; model aggregation; differential privacy; dynamic allocation;
incentive mechanism
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