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Error compensation of pantograph performance detection based on
data segment fitting
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2. Hebei Provincial Collaborative Innovation Center of Transportation Power Grid Intelligent Integration Technology and
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Abstract: Static contact force is an important index to evaluate the performance of pantograph, and also an important
factor to measure the contact quality of pantograph. which directly affects the safety of train running. Traditional
measurement methods have problems such as low efficiency and poor accuracy. Based on the idea of cloud, tube and
terminal of the internet of things, this thesis develops a vehicleemounted pantograph performance detection device, and
proposes an adaptive segmental data fitting algorithm to optimize detection accuracy. The algorithm performs data
segmentation and curve model optimization at the same time, and realizes adaptive segmentation at the best point by
gradually expanding interval length and evaluating five fitting models: polynomial, exponential, Gaussian, Fourier and
power function. The experimental results show that the average error rate of the measuring device is reduced from
1.91% to 0.21% , which is better than other matching methods in the thesis and shows a good precision compensation
effect.
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Fig. 1 Schematic diagram of pantograph detection system
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Fig. 2 Detection terminal structure schematic
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Fig.3 Laboratory testing environment
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Fig.4 Vertical force analysis diagram of pressure sensor
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Fig.5 Deflection force analysis diagram of pressure sensor
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Fig. 6 Improved segmentation fitting flowchart
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