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In-Vehicle Data Acquisition System (IVDAS)

by
 Reckers Automation India Pvt. Ltd.

Category:
Automotive
Products Used: 

PCMCIA DAQCard-AI-16E-4, 

Cable Assembly Kit PSHR 68
Signal Conditioning (SCXI) System

SCXI-1000DC Chassis

SCXI-1349 Cable

SCXI-1301 terminal block

Battery Pack SCXI-1382

Power Supply SCXI-1383

Thermocouple SCXI System

SCXI-1112 Module

TC-2095 Terminal 

ICP RMS Accelerometers SCXI System

SCXI-1531 module 

Strain Gauge SCXI System

SCXI-1520 Module

SCXI-1314 is a front-mounting terminal block 

The Challenge:
Maruti Udyog Ltd, a leading manufacturer and exporter of family cars in India, needed a compact, portable, user-friendly, configurable rugged system for in-vehicle data acquisition system to enable measurement of vehicle dynamics attributes from a moving vehicle in test track and over-the-road test conditions by their Quality Control department.


The Solution:
With a rugged Panasonic Toughbook laptop, a plug-in National Instruments DAQ card and a signal conditioning system in combination with a LabVIEW-based data acquisition application, constituting the power of open architecture instrumentation buses, the state-of-art In-Vehicle Data Acquisition System (IVDAS) with post-test analysis and reporting capabilities was developed.

Abstract:


The complete IVDAS Project is a cooperative effort between Maruti Udyog, Ltd., National Instruments and Reckers Automation. The solution delivered is a portable system, engineered for high-speed in-vehicle data acquisition. It is portable, modular, flexible, light weighted and easy to install, LabVIEW®-based means of acquiring analog data from a moving vehicle. Its modular architecture and multi-option software makes this system an unbeatable open-end solution for a variety of test applications in Maruti Udyog.

IVDAS System:

To match the performance of National Instruments data acquisition hardware, a rugged laptop made by Panasonic, “Toughbook 27” is mounted along with a replicator on the docking station with a replicator. The Toughbook 27 built-in docking connector offers secure docking with in-vehicle mounting equipment. The connector's easy removal feature provides for maximum mobility and versatility, making it quick and simple to remove from its mount for use in the field, in the office or in other vehicles. 
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Reckers has developed the software in LabVIEW® and developed a system that uses the hierarchical structure to organize data. The user creates a vehicle setup, which consists of setting up the channels from which data will be acquired on that vehicle. For each vehicle, there can be multiple configurations and each configuration can have any number of tests associated with it. When the software is started, the user is presented with a variety of options choose. They can create vehicle setups, setup test channels, initiate acquisition, view or analyze data or convert files. They can also see information about the current vehicle, configuration and test. 


User-friendly Software:
All parameters of Input channels are programmable. It is able to parameterize the hardware (input range, filter setting, excitation, voltage etc.). Trigger setting for input channels is possible. When a user sets up the channels, they need to assign a sensor to each channel, calibrate the sensor or accept calibration values from a database. The system uses a sensor library to maintain information about each device that may be used including name, units, range and conversion factors. There can be multiple libraries on a system and each one is organized by type, model and serial # to make it easy to find individual sensors.  

When all channels have been set up and tested, the user is ready to begin data acquisition. At this point they enter the log file for the particular test they perform. A log file consists of various run types with which each data file may be associated. When data is recorded, it is associated with one of the types so it may be properly processed later


When data acquisition is complete, the user can view the acquired data, convert to an ASCII format for use with any spreadsheet application or analyze it. DAT recording is acceptable. A high performance Panasonic Toughbook Laptop CF-27, Pentium III, memory of 198M RAM and hard drive of 8GB will allow long term data recording. 

With real-time display, printouts from display graphs and online recording is possible. It is possible to store the measurement data in spreadsheet format. The results are shown in real-time in different modes time signal, bar chart and numeric values.

Conclusion:  With the use of IVDAS system, testing time is considerably reduced. The space required with the mounting in the front passenger seat is significantly less enough to make it compact and portable. The ROI on the whole solution is worth mentioning as the highly rugged system that offers improved flexibility, scalability and reliability, both in terms of the National Instruments hardware used and the software developed with LabVIEW. 
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