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A Novel Optimization Algorithm of Track Fine Adjustment
for High-speed Railways

LI Yangtenglong®*® CEN Minyi**
1 College of Earth Sciences, Chengdu University of Technology, Chengdu 610059, China
2 Faculty of Geosciences and Environmental Engineering, Southwest Jiaotong University, Chengdu 611756, China
3 State-province Joint Engineering Laboratory of Spatial Information Technology of High-Speed Railway Safety,

Southwest Jiaotong University, Chengdu 611756, China

Abstract: Track fine adjustment of the rails can control the regularity of ballastless track of passenger
lines, which is essential for ensuring the high track regularity. Using the three-dimensional coordi-
nates measured by track surveying trolleys, the analogue adjustment of fasteners can be achieved by a
piece of special software. However, the method used in the software for analogue adjustment is manu-
ally operated. In order to make the track regularity of the reference rail fit the requirements, the low
degree of automation of track analogue adjustment needs repeated manual adjustment. The gauge,
change rate of the gauge, cant, and twist cannot control lateral and vertical profiles of non-reference
rails. Therefore, this paper proposes a novel adjustment algorithm called optimization algorithm of
double track fine adjustment (OADTFA), based on L, norm optimal principle. In OADTFA, the de-
viations of endpoints of reference chords participate as constraints for the lateral and vertical profiles,
which control not only irregularities of the reference rail but also irregularities of non-referencerails.
The strategy of choosing reference chord (e. g. 300 m ) for sectional optimization adjustment is point
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Analysis and Application of the Multi-scale Characteristics
of Vegetation Temperature Condition Index
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Abstract: Based on the collected wheat yields in the years of 2008—2013 in the Guanzhong Plain, Chi-
na and the drought monitoring results of vegetation temperature condition index(VTCD , the Morlet,
Mexican Hat and Paul(m =4) were used to study droughts. Wavelet power spectra of the three non-
orthogonal wavelet functions were applied to analyze the multi-time scale characteristics and the cross-
correlation degrees of the wheat yields and the VTClIs at the main growth stages of winter wheat. Lin-
ear regression models between the yields and the weighted VTCIs at the main growth stages were
compared for selecting a better wavelet function for assessing drought impact. The results show that
the oscillation energy of the VTCls using the same wavelet function is different. There are differences
of the main oscillation periods determined by three wavelet functions at the same growth stage of
wheat, and further there are differences in the wavelet cross-correlation coefficients. The time series
VTCIs at the four growth stages of wheat all have a 6-year main oscillation period. The Paul(m =4)
wavelet is most applicable to analyze the multi-scale correlation between the VTCIs and wheat yields,
and assess the multi-scale drought impact.

Key words: vegetation temperature condition index; impact assessment of drought; wavelet power

spectrum; main oscillation period; wavelet cross-correlation degree
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by point. The optimally adjusted value of each fastener can be calculated by simplex method. An ana-
logue adjustment experiment shows that OADTFA can automatically complete analogue adjustment,
ensuring the high regularity of double rails anywhere, and give the optimally adjusted values of double
rails.

Key words: precise adjustment of tracks; sectional mathematical programming; OADTFA; optimally

adjusted values
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