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Fig.1 Schematic diagram of service area for

charging and battery swap station
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Tab.1 Index value of the city block position
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Tab.2 Parameter settings for different types of

electric vehicles
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Fig.2 Charging curves of electric vehicle
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Fig.3 Graph labeling of the actual calculation example
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Tab.3 Data indicators of 1st partition of the actual

calculation example
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I-1 1.49 9 0.47 8
1-2 2.53 9 0.42 8
1-3 1.33 9 0.31 8
1-4 2.01 8 0.43 8
1-5 1. 41 9 0. 44 8
1-6 2.82 6 0.42 8
1-7 1.13 5 0.42 8
1-8 1.78 5 0.47 8
1-9 5.77 8 0.11 6
1-10 5.32 6 0. 14 6
I-11 5.27 5 0.20 6
1-12 7.21 2 0.29 6
1-13 6.18 2 0.25 6
1-14 5.24 9 0.15 6
1-15 4.90 9 0.16 6
1-16 10. 31 11 0.52 7
1-17 4.56 0.11 6
1-18 4.59 0.15 6
1-19 4. 64 0.18 6
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1-28 8.30 6 0.46 9
1-29 8. 66 6 0.49 9
1-30 8.38 6 0.43 9
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1-32 8.35 4 0.43 9
1-33 8. 87 4 0.41 9
1-34 6.46 2 0.27 6
1-35 6.11 2 0.22 6
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Fig.4 Partition results in 2D eigenvector space
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Fig.7 Results of charging stations location

and services division
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Fig.8 Topology of bus system of districts one
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and after optimization by districts one
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The Application of Spectral Clustering Algorithm to Distributive Decision for
Charging and Battery Swap Station

ZHANG Zhonghui, LIU Gushuai, XIONG Jianfeng, LIU Xiaowan, XU Gaochao

(School of Information Engineering, Nanchang University , Nanchang 330031, China)

Abstract; The distribution of charging and battery swap station has always been one of the key problems for
the development of electric vehicle. A site location of charging and battery swap station could be represented
by a network with traffic flow, the distance from the power source, parcel load, and city block position respec-
tively. Spectral clustering methodology was used to reveal the internal connectivity structure of such a network.
First of all, it adopted the min-max standardized method in dimensionless to establish a sample space matrix
S. Then, the normalized Laplacian was achived according to the similarity between matrix W and matrix D.
The former two and three feature vector of Laplace matrix were mapped to the 2d and 3d space to observe par-
cel partition. Finally methodology goes beyond the standard k-means algorithm by instead representing the
complete network substructure as a dendrogram and verifies its correctness by analyzing the voltage sags. We
include the results of our methodology for a real distribution network in Jiangxi province. Example shows that
our methodology has certain rationality and it could be helpful for distribution network planning.

Key words: spectral clustering; charging and battery swap station; laplace matrix; parcel partition;

voltage offset
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Multi-sensor Information Fusion Technology in the Measurement of Weld Penetration

LIU Guangrui, ZHOU Wenbo, TIAN Xin, GUO Kefu

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

Abstract; BP neural network for effectively fusioning the information obtained by arc sensor and ultrasonic
sensor and information of welding parameters such as welding current, welding speed, welding groove and so
on was used to obtain the prediction model of weld penetration depth. Simulation results showed that: the pre-
diction model of weld penetration depth could measure the weld penetration quickly, accurately and in real
time. For the precise control of weld penetration, parameters self-tuning fuzzy PID controller was desing,
which combined with the advantages of traditional PID controller and fuzzy controller. Smulation results showed
that compared with traditional PID controller, parameters self-tuning fuzzy PID controller had a significant ad-
vantage in the performance of the system.

Key words: arc sensor; ultrasonic sensor; information fusion; BP neural network; parameters self tuning

fuzzy PID controller



