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Abstract

To detect escalator safety parameters fast and accurately, an intelligent automatic escalator safety
parameter test instrument is designed. The instrument is using the incremental photoelectric
encoder as the sensor and the STM32 processor as the minimum system in order to measure braking
distance, handrails, cascade speed, the synchronization rate and acceleration parameters. The test
results show that, the relative error between escalator speed estimation and acceleration estimation
does not exceed the industry standard which is 10%.
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Figure 1. Safety performance testing instrument system of escalator
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Figure 2. The schematic diagram of STM32 Minimum System
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Figure 3. The quadruplicated frequency circuit in optical encoder
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Figure 4. The timing waveform of quadruplicated frequency circuit
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Figure 5. Flow chart based on Kalman filter algorithm
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Figure 6. The curves of displacement estimation based on Kalman filter algorithm
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Figure 7. The curves of velocity estimation based on Kalman filter algorithm
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Figure 8. The curves of acceleration estimation based on Kalman filter algorithm
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Table 2. Index verification of escalator velocity
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Table 3. Index verification of escalator acceleration
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