DiagnoSYS Subway Electronics Functional Test Solution Using PXI

DiagnoSYS has incorporated the PXI modular digitizers into a functional test solution for subway car electronics validation.
DiagnoSYS is a global company that leverages industry standard hardware and software to create flexible and scalable
turnkey test solutions. PXI’s flexible software drivers and powerful built-in measurements proved to be a great match for
DiagnoSYS’s test system.

For this subway electronics test system, DiagnoSYS used PXI which is mounted in a 19-inch rack. Within this system,
the ZTEC ZT450 PXI is used mainly to test the functionality and accuracy of the train’s speed sensing equipment. This
equipment consists of a microwave Doppler box that generates a 26 GHz signal which is focused onto the train track. The
Doppler box then receives the reflected signal and is able to sense the frequency shift between the generated and received
signal. Using the Doppler principle--where the perceived frequency (reflected) wave changes in proportion to the speed of
the object that is generating the wave—the Doppler box generates a differential sine wave with a frequency and amplitude in
proportion to the speed of the object at around 2 KHz. This signal is then sent to the train’s speed sensor or digital
speedometer which displays the speed of the subway car.

Figure 1: DiagnoSYS Test System
To test the functionality of this speed sensing equipment, the PXI digitizer is placed between the Doppler box and the
speedometer and acquires the 2 KHz differential signal. The positive signal is routed into one channel on the digitizer and
the negative signal is routed into the second channel. DiagnoSYS uses an onboard calculation channel to subtract the two
channels to acquire the differential signal. Then they use the ZT450 PXI onboard measurements to gather the peak-to-peak
voltage, frequency, and RMS of the signal. In software, they can compare these measurements to the expected values to
verify that the Doppler box and speed sensor are working correctly.

Figure 2: ZTEC Oscilloscope Drivers

