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PROBLEM STATEMENT

The current speed sensor testing process at Smith 

Systems Inc. is mostly manual, making it time 

consuming and prone to errors. A partially 

automated system using LabVIEW and Arduino 

exists, but it is for a single sensor and major errors 

are present. This project aims to complete the 

automation for both passive and active sensors, 

reduce manual work and developed a scalable 

framework for future automated sensor testing. 

OBJECTIVES

• Evaluate previous project semi-automated test 
setup status.

• Design a unified test automation system 
capable of handling both passive and active 
sensors.

• Develop hardware and software integration for 
relay control, instrumental automation, and 
data collection.

• Test and validate the system with 
corresponding sponsor-provided 
specifications.  

KEY REQUIREMENTS

FINAL DESIGN, APPROACH, PLAN

The final design is a unified automated test system 

built around the existing mobile test cart, relay box, 

and LabVIEW-based control platform. The system 

integrates the Hipot tester, LCR meter, 

oscilloscope, and DC power supply into one 

system, with an Arduino-controlled relay network 

routing each sensor to the correct instrument 

without manual rewiring. A LabVIEW operator 

interface allows the user to select the sensor type, 

load the parameters from a configuration file, run 

the complete sequence, and automatically collect 

and export the results. This approach improved 

reliability, reduced operator error, and simplifies 

data exporting.

Mobile test cart with Oscilloscope, LCR, Power Supply, and Hipot

RESULTS

The completed system successfully demonstrated 

automated testing for both active and passive 

speed sensors through a LabVIEW interface. As 

shown in the front panel results, the program was 

able to identify the selected sensor, acquire the 

required measurements in real time, and display 

outputs such as voltage, resistance, inductance, 

waveform behavior, and channel data. The system 

also completed automatic data export into the 

sponsor-required Excel format, where the 

measured values were organized and color-coded 

for pass/fail evaluation. These results show that the 

final design can reliably run the required test 

sequence, present clear operator feedback, and 

generate inspection records with reduced manual 

effort and improved consistency.

SUMMARY AND CONCLUSIONS

This project delivered a functional automated 
electrical testing system for Smith Systems speed 
sensors by combining the existing hardware setup 
with new LabVIEW control, relay automation, and 
automated data handling. The final design reduced 
manual operator involvement, improved test 
consistency, and created a more reliable process 
for evaluating both passive and active sensors.

• Successfully integrated the Hipot tester, LCR 
meter, oscilloscope, power supply, and Arduino 
relay box into one automated test system.

• Demonstrated testing capability for both passive 
and active sensors using a single operator 
interface.

• Automatically collected measurement data, 
displayed results in real time, and exported 
formatted Excel inspection reports.

• Reduced manual rewiring, lowered the chance 
of operator error.

FUTURE WORK

Smith Systems need to complete the config file 

library for all desired sensors, and a future student 

team could build on the existing program by 

implementing barcode scanning and continuing to 

improve ease of use through quality of life 

upgrades to the user interface.
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# Description

1

System must automatically capture and record 

Output Voltage, Resistance, Inductance, 

Dielectric strength, and Leakage Resistance for 

each passive sensor

2

System must automatically capture and record 
1st and 2nd leakage resistance, Dielectric 
strength, Time to Center Voltage, Center Voltage, 
CCW Phase, and logic levels for each active 
sensor

3
Data must export automatically into an Excel file 
that matches the formatting given by sponsor

4
Relay switching must isolate test equipment 
during testing

5

Interface must accept and integrate manual 
input for lot number, data code, serial number, 
employee name, and autofill sensor data from 
dropdown menu.

6
Use existing servo motor and speed control that 
is on the SSI test fixtures

Variable reluctance speed sensors

3D Printed Motor Stand LABVIEW Code for Config File

Arduino Relay Box

Front Panel Test Results for Active Sensor 

Front Panel Test Results for Passive Sensor 

Sensor Test Data Exported to Excel
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