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Abstract  The development of 5G networks has expanded the Internet of Things, promoted the
operation of cellular networks, and further pushed the Internet to the edge of the network. In the
process of rapid development of 5G edge networks, mobile edge users have significantly improved
the quality of service (QoS) requirements for high-bandwidth and low-latency Web services.
Traditional QoS calculation and optimization are from the perspective of service, and the calculation
of quality of experience (QoE) is from the perspective of edge users. From the perspective of
mobile edge networks, the overall service quality of the edge area is closely related to the edge users
allocation (EUA). As a result, EUA needs to be taken into consideration in the optimization work.
The allocation of edge users to achieve the best overall service quality in the area is a hot topic.
The complexity of user movement behavior and scenes brings difficulties to the edge user allocation.

There are also privacy leakage problems in the edge user allocation process. This paper proposes
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a dynamic QoS optimization method in mobile edge environment based on federal learning
(MECFLD_QoS). Based on the essence of federal learning. the proposed method uses gradient
descent to solve the logistic regression model, trains the regional public model to optimize the
Web service cache of the edge area, and allocates edge servers according to the user location in the
dynamic mobile scenario, effectively protecting user privacy. The regional service quality is optimized,
and it has better adaptability to dynamic user mobility scenarios. MECFLD_QoS mainly optimized
the following aspects: (1) Optimizes the traditional QoS data set, maps the data set to the edge
network environment, and fully considers the mobile, distributed, real-time, and complex
scenarios features of edge computing, and forms an edge QoS feature data set; (2) Optimizes the
edge server cache, trains the user preference model on the user terminals, only transmits model
parameters when interacting with the regional public model, and encapsulates the user’s private
data in the user terminal to avoid data transmission, which can effectively protects user characteristic
privacy; (3) Optimizes user mobile scenarios, collects user mobile information in dynamic mobile
scenarios, and uses the geographic location of the user to access the base station to fit the user’s
movement trajectory for prediction, which effectively blurs the user’s reality location while
predicting the trajectory, effectively protects the users’ location privacy; (4) Optimizes the user
allocation method, and proposed an improved two-dimensional-solution based artificial bee colony
algorithm (ABC) to optimize the user allocation problem in the edge network. Facts have proved
that the improved artificial bee colony algorithm effectively optimizes user allocation according to
its multi-variable and multi-peak characteristics, and achieves a better allocation effect. To sum up,
the MECFLD_QoS method proposed in this paper protects the user’s characteristic privacy and
location privacy while ensuring the optimization effect. So it has a good preference on achieving
good results in privacy protection. The experiments on edge QoS feature data set show that the
method proposed can produce the global optimal allocation in the multi-variable and multi-peak
user allocation problem.

Keywords mobile edge; federal learning; mobility aware; edge user allocation; quality of service
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Background

As the government report accelerating the deployment of
new infrastructure such as 5G networks and the Internet of
Things. 5G technology has also developed into the country’s
future strategic development direction. Low-latency, localized
services sink to the edge of the network, which solves the
problem of large overall network traffic and time extension,
and provides better support for bandwidth-intensive and
real-time services in 5G networks.

Existing optimization methods carry out research on
service quality optimization in terms of computing offloading,
user allocation and task scheduling. By considering edge node
resource consumption constraints, service business logic
constraints, and user mobility constraints, the task scheduling
strategy is formed, mainly optimizing task acceptance rates,
optimization strategy costs, optimization of computational
offloading, and optimization of resource allocation. However,
the existing work has not considered the protection of user
characteristics and location privacy at the same time.

This paper proposes a dynamic QoS optimization method
in mobile edge environment based on federated learning
(MECFLD_QoS). Based on the essence of federated learning,
uses gradient descent to solve the logistic regression model,
trains the regional public model to optimize the Web service
cache of the edge area, and allocates edge servers according
to the user location in the dynamic mobile scenario, effectively
protecting user privacy. The regional service quality is optimized,

and it has better adaptability to dynamic user mobility scenarios.

WEI Xin-Miao, M. S. candidate. Her research interests
include service computing and data mining.
JIN Hui-Ying. Ph. D. candidate. Her research interests

include service computing and data mining.

MECFLD _ QoS mainly optimized the following aspects:
(1) Optimize the traditional QoS data set, mapped the data
set to the edge network environment, and fully considered
the mobility, distributed, real-time, and complex scenarios
features of edge computing, forming an edge QoS feature
data set; (2) Optimize the edge server cache, train the user
preference model on the user terminals, only transmit model
parameters when interacting with the regional public model,
and encapsulate the user’s private data in the user terminal to
avoid data transmission, which can effectively protect user
privacy; (3) Optimize user mobile scenarios, collect user
mobile information in dynamic mobile scenarios, and use the
geographic location of the user to access the base station to fit
the user’s movement trajectory for prediction, which effec-
tively blurs the user’s reality location, while predicting the
trajectory, effectively protects the users’ location privacy;
(4) Optimize the user allocation method, and proposed an
improved two-dimensional solution-based artificial bee colony
algorithm (ABC) to optimize the user allocation problem in
the edge network, Facts have proved that the improved
artificial bee colony algorithm effectively optimizes user
allocation according to its multi-variable and multi-peak
characteristics, and achieves a better allocation effect.
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