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Expansion Planning of Electric Traffic Coupling Network

Considering Mixed Traffic Equilibrium
ZHU Liwen, HE Jun, HUANG Wentao
(Hubei Collaborative Innovation Center for High Efficiency Utilization of Solar Energy,
Hubei Univ. of Tech., Wuhan 430068, China)
Abstract: In order to reduce the risk of traffic paralysis caused by large-scale electric vehicle travel and the
risk of safe operation of the power grid, based on the establishment of the coupled model of the distribu-
tion network and the transportation network, a two-layer planning model of the power-traffic coupled net-
work considering the equilibrium of mixed traffic is proposed. The upper model is an investment planning
model established to minimize the sum of the costs of road travel time, road expansion, new charging
piles, substation expansion, and new distribution network lines. The lower model is a mixed traffic equi-
librium model established based on the user equilibrium theory, considering road capacity expansion and
charging station congestion effects. Then, the upper model is solved by the hybrid particle swarm algo-
rithm, and the lower model is solved by the IPOPT solver combined with the optimal travel path model of
the vehicle owner. The Nguyen transportation network and the 14-node distribution network are used to

build a coupled network for simulation analysis. The results show that the optimal expansion plan for elec-
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tric vehicle travel demand increases by 0%, 25%, 50%, 75%, and 100% , which verifies the effectiveness
of the proposed planning method.

Keywords: coupling network; road expansion; traffic equilibrium; expansion plan; power distribution net-

work
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Autonomous Following Positioning Method on

Slope Road Based on Multi-sensor
CHEN Changle', JING Jiabao', LIU Yongcheng®, XIE Yuqing®, HE Tao'*?
(1 School of Mechanical Engineering s Hubei Univ. of Tech., Wuhan 430068, China ;

2 School of Detroit Greed Tech. Institute, Hubei Univ. of Tech., Wuhan 430068, China)
Abstract: Aiming at the problem of inaccurate or impossible positioning due to the slope of the road when
the following robot locates the moving target, a positioning method based on multi-sensor information fu-
sion is proposed. The method first uses the triangulation method to calculate the spatial coordinates of each
signal source. Then, by means of multi-sensor information fusion, the spatial coordinates of any three
known signal sources are calculated, and the center coordinates of multiple moving targets are obtained.
Finally. the least squares approximation is used to calculate the exact center coordinates and real-time mo-
tion pose of the moving target. The experimental results show that the method has a positioning accuracy
of £41mm for the moving target on the slope road, which meets the requirements of the positioning sys-
tem.

Keywords: robot; multi-sensor information fusion; multiple source; autonomous follow and positioning
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