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Research on Aerodynamic Characteristics of Bionic
Pantograph Head of High—Speed Train

CAI Bo, YU Songyang, WEI Liangwen, WANG Yuedong, LI Yonghua
(School of Locomotive and Rolling Stock Engineering, Dalian Jiaotong University, Dalian 116028, China)

Abstract ; According to the principle of bionics, a pantograph head with bionic streamline section is proposed.
The CFD numerical models of six bow surface structures, namely, rectangular bow, long half arc bow, semi-
circular bow, short half arc bow, round pointed bow, and pointed bow, are established. The variation rules of
air flow field velocity distribution and pressure distribution of each bow head are studied at 350 km/h, and the
effect of the bow head section shape on the flow field is analyzed. The aerodynamic lift and drag coefficients of
each bow at different speeds are compared and analyzed, and it is found that the semicircular bow has the best
aerodynamic performance. The results show that the semi—circular pantograph head can achieve good drag re-
duction effect, and the drag at three speeds is reduced by 76. 03% , 76.24% and 76. 39% respectively. This
study can provide a theoretical basis for the structure optimization of the pantograph head.

Keywords ; pantograph head ; bionic bow head; aerodynamic characteristics; drag reduction

Research on Prediction Method of Airport Surface Traffic Flow

LIAN Guan'?,YU Jiaxin’ ,ZHANG Xiaoyue3 ,GUO Xuesong3

(1. Guangxi Key Laboratory of Intelligent Transportation, Guilin University of Electronic Technology, Guilin 541010, China; 2.
Nanning Research Institute, Guilin University of Electronic Technology, Nanning 530000, China; 3. College of Architecture and
Traffic Engineering, Guilin University of Electronic Technology, Guilin 541004, China)

Abstract ; Under the limitation of the available data of airport surface traffic, it was of great significance for
civil aviation transportation system to accurately extract the spatial and temporal characteristics of airport traffic
data and predict the surface traffic flow. Firstly, based on the pushback control theory, a numerical simulation
model of airport surface operation was established to obtain predictive indicators that couldn’t be obtained due
to data limitations. Secondly, a combined prediction model of convolutional neural network (CNN) and long
short—term memory network ( LSTM) was built to extract spatio—temporal features. Finally, taking Henan
Zhengzhou Airport as an example, the prediction performance and error index of the model under different
training data were compared. The results showed that the prediction model based on simulation index had high
accuracy and stable performance.

Keywords: traffic flow prediction; airport scene traffic simulation; pushback control; convolutional neural

network ; long short—term memory network



