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Mobile Edge Server Placement Method Based on User Latency-aware

GUOQO Fei-yan and TANG Bing

School of Computer Science and Engineering, Hunan University of Science and Technology, Xiangtan, Hunan 411201, China

Abstract The rapid development of the Internet-of-Things and 5G networks generates a large amount of data. By offloading com-
puting tasks from mobile devices to edge servers with sufficient computing resources, network congestion and data propagation
delays can be effectively reduced. The placement of edge server is the core of task offloading,and efficient placement method can
effectively satisfy the needs of mobile users to access services with low latency and high bandwidth. To this end,an optimization
model of edge server placement is established through minimizing both access delay and load difference as the optimization goal.
Then,based on the heuristic algorithm.a mobile edge server placement method called ESPHA (Edge Server Placement Method
Based on Heuristic Algorithm) is proposed to achieve multi-objective optimization. Firstly, the K-means algorithm is combined
with the ant colony algorithm, the pheromone feedback mechanism is introduced into the placement method by emulating the
mechanism of ant colony sharing pheromone in the foraging process,and the ant colony algorithm is improved by setting the taboo
table to improve the convergence speed. Finally,the improved heuristic algorithm is used to solve the optimal placement. Experi-
ments using Shanghai Telecom’s real datasets show that the proposed method achieves an optimal balance between low latency
and load balancing under the premise of guaranteeing quality of service,and outperforms several existing representative methods.
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Fig. 2 Edge server placement system model
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Table 2 Workload of each base station in Shanghai

#35 1D P 1D i # /min
12 354 24958
23 147 10655
345 28 824
400 1242 61972
543 311 12566
1126 67 1331
2227 1 89
3428 3 78
4139 440 9639
6023 261 14026
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Table 3 Comparison of comprehensive performance values

with different placement methods when R=0. 1

N Top-K Random K-means ESPHA
300 0 0.4178 0.2408 0.1999
600 0.2522 0.4101 0.4824 0.3540
900 0.4409 0.4824 0.4337 0.3575
1200 0.5030 0.4890 0.4549 0.34120
1500 0.5009 0.3897 0.5326 0.3239
1800 0.3739 0.4396 0.4913 0.3435
2100 0.3529 0.5220 0.6225 0.3674
2400 0.3191 0.3149 0.5813 0.3307
2700 0.2649 0.3430 0.5121 0.2788
3000 0.2413 0.1694 0.4598 0.2350
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placement methods and different K values
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Table 4 Comparison of comprehensive performance values with

different placement methods and different K values

K Top-K random K-means ESPHA
100 0.4864 0.5778 0.6853 0.4960
200 0.3002 0.4239 0.4028 0.2740
300 0.2497 0.2264 0.2819 0.1612
400 0.1579 0.1837 0.2406 0.1062
500 0.0959 0.0681 0.1977 0.0823
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