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Figure 1 Traditional artificial potential field
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Figure 2 Two special cases of traditional artificial

potential field
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Figure 3 Improved artificial potential field
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Figure 4 Algorithm flow chart of improved artificial

potential field
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Figure 5 Paths with different additional force
gain coefficients
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Table 1 Valuation table of timeliness and security

for different additional force coefficients

B 71 P PR M/ME R R Atk
S E RS g thrs MR REWE  fEh
1 68  0.24 0 0.05  0.075
5 69  0.24 0 0.20  0.300
6 69  0.24 0 0.21  0.305
7 70 0.24 0 0.22  0.330
10 72 0.26 0 0.25  0.375
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Figure 6 Repulsion change simulation curve

of improved artificial potential field
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Figure 7 Local path planning
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A VNF-aware Virtualization Layer Constructing Algorithm Based on Adjustable
Hop Count

MA Dingl' > FEI Xuan', MU Xiaowu’

(1.School of Artificial Intelligence and Big Data, Henan University of Technology, Zhengzhou 450001, China; 2.School of Math-
ematics and Statistics, Zhengzhou University, Zhengzhou 450001, China)

Abstract; In network function virtualization environment, topology abstractions are crucial to create unified
topology view and conceal underlying details. To map service function chain effectively, a VNF-aware virtua-
lization layer constructing algorithm based on adjustable hop count is proposed considering network topology
abstraction. Firstly, virtual nodes mapping is implemented via analyzing the virtual network functions required
in service function chain request. Secondly, virtual links mapping is implemented via proposed non-redundant
link mapping method with adjustable hop count. To evaluate the performance under different hop count, the
layered graph algorithm is used as the service function chain mapping algorithm which is executed over the
constructed virtualization layer. The experimental results show that; when the value of hop count equals 3,
compared to the situation in which the value of hop count equals 2, the overall performance is improved signifi-
cantly ; when the value of hop count increased to 4 and 5, compared to the situation in which the value of hop
count equals 3, the cost of constructing virtualization layer increases by 27% and 52%, respectively.
However, the overall performance improves slightly. Finally, simulation experiments show that the proposed
algorithm can effectively map service function chain requests and determine the optimal virtualization layer in
terms of performance and cost for the specific physical network.

Key words: network function virtualization; virtual network function; virtualization layer; service function

chain; hop constraint
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Research on Improved Local Path Planning of Artificial Potential Field Based on
Active Safety

ZHANG Sanchuan, MING Zhu

(School of Mechanical and Power Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: Local path planning is the key to the active safety of intelligent driving vehicles. In order to solve
the theoretical problems of local minimum and unreachable target existing in the traditional artificial potential
field method, in this paper the distance between the experimental vehicle and the obstacle is introduced as the
repulsive force regulator based on the measurement function of the azimuth (8, ) of the obstacle by millimeter-
wave radar, which makes sure that the repulsive forces near the target point are not too large. At the same
time, the additional force of target gravity is introduced with direction angle  (>6,) and controlled by target
distance k + S(M,M,) , which makes experimental vehicle break away from the minimum point. The numerical
simulation results of MATLAB show that: when the gain coefficient of the additional force (k) is between 5~
7, a stable and safe local planning path can be obtained, and no minimum point appears. The variation of the
peak value of repulsive force and resultant force in the improved artificial potential field decreases
exponentially with the increase of the distance between the obstacle and the starting point of path planning, the
repulsive force of the experimental vehicle near the target point attenuates to 0, and the target is reachable;
Compared with the traditional artificial potential field, the single-step calculation time is slightly increased,
but there is no oscillation interval for the planned path. The simulation time is 0. 26 s, and the timelessness is
basically the same. The safety index is increased from 0. 018 8 of the traditional artificial potential field method
to 0. 305 0, which greatly improves the safety of local path planning.

Key words: intelligent network vehicle; local path planning; improved artificial potential field; local mini-

mum ; additional force



