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XL-700 Series 
 

 
Vehicle Weigh in Motion  

 

   General Description 
 

Excel Technology Group has developed a range of ‘Weigh in Motion’ detectors which 
provide vehicle data records that indicate vehicle weight, axle configuration and speed 
while the vehicle is in motion.  These circuit modules and associated functions are 
available in a single chassis with multiple card configuration or as standalone dual channel 
module. 
 
The XL Weigh in Motion (WIM) detector utilises a range of primary transducers which 
respond to pressure associated with weight.  The standard channel configuration is two 
pressure transducer inputs, one or two vehicle detector loops and a single temperature 
probe input.   LEDs are used on all models to indicate power status, operational status, 
compact flash disk activity, loop actuation, transducer actuation, equipment failure and 
serial data channel activity.   Sensitivity adjustment may be made to both the PIEZO and 
loop inputs for optimising specific site parameters.   All hardware functions have software 
commands for remote operation and maintenance.  A local maintenance port and a remote 
host port provide flexible accessibility. The standard communication port is RS232 with 
user configurable port parameters.  An optional Galvanic Isolated RS422 line driver and 
repeater for multidrop situations is available.  An ETHERNET TCPIP communication port 
is also available to enable web connection and TCPIP protocol remote HOST connection. 

  
Applications 
·  Freeway and highway road usage recording 
·  Unauthorised vehicle road access – trigger to ANPR automated infringement  
·  Tollways and user pay road networks  
·  Heavy vehicle route monitoring 
·  Traffic survey counting and operational road management 
·  Vehicle overweight monitoring and enforcement 
·  Verifies optimal load distribution 

 
Data Output  
The data may be recorded on an integrated exchangeable compact flash disk in individual 
transaction format or statistical data arrays.  Data may also be transferred in real time via 
the host communication port.  Provision has been made for preset threshold actuation via      

                       contact closure to enable triggering CMS displays or photographic record retention.   
 

Serial Data   
·  The serial port is configurable however 19200,N, 8,1 a default value 
·  The OUTPUT message contains the following processed data and information 
·  Date + Time + Lane number  
·  Vehicle Speed, length, axle configuration and weight 
 
Data Retrieval 
·  Remote communication port is wire or wireless friendly 
·  Access from 5 seconds to 5 hours 
·  Accumulated data may be retained for 5 days 
·  ETG provides communication protocol documentation 
·  ETG provides sample data retrieval software code for remote host port access 
·  Threshold triggering of external devices available 
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General Loop Detector Specification 
·  Self tuning in the range of 50 to 800 microHenries within 1 second of power up 
·  The detector resonates between 40kHz and 150kHz 
·  Operate with loops of the specified inductance range and Q of >=6 at typical resonant frequency 
·  The circuitry detects a vehicle in less than 25 milliseconds of a departing vehicle (recovery time) 
·  Dual channel scanning - providing an accuracy resolution of less than 1kilometre / hour 
·  Detection trigger actuation (Minimum) Change in inductance of 0.02% for a period of 10 milliseconds 
·  Detection trigger actuation (Maximum) Change in inductance of 10% for a period of 50ms 
·  Automatic drift compensation; Temperature change 15ºC/hr between –10º C and 50º C @ 90% humidity  
·  Failure Mode; open circuit / short circuit loop and low resistance output when power is removed 

General Transducer Compatibility Specification 
Type I – Measurement Specialties, Inc 

·  MSI Brass Linguini Piezo Sensors   
·  Optimal capacitance range 6nF to 7nF with a dissipation of 0.001  
·  PIEZO Length uniformity < +-5% 
·  Temperature compensation by in-pavement probe +- 2°C 
·  Overall vehicle error typically +-10% to 12%- speed range of 40khr to 120khr 

Type II – Manufacturer – Kistler AG  
·  High stability quartz crystal operation 
·  Error utilising Lineas ‘Industrial Amplifer’ less than +-2% (Lineas - ® Kistler AG)  
·  Temperature influence negligible – less than 1% within 50°C variation 
·  Overall vehicle error typically within 10% - speed range of 40khr to 120khr 

Operational Specification 
·  Accuracy dependent on Transducer specification as stated with ETG equipment latency of less than 2% 
·  Typical sample rate – 30 samples at 100khr, 50 samples at 70khr and 100 samples at 20khr 
·  Typical speed range 20khr - 150khr < 10% error 
·  Maximum Vehicle Axle Weight 30 tonne   

*ETG equipment is compatible with Manufacturers specifications.  Transducer specifications are relevant to the 
specific manufacturers as detailed.   

General Electrical Specification 
Serial Ports 
The standard serial ports are RS232C electrical signal level compatible.   
An RS422 Galvanic Isolated and / or Ethernet (TCPIP) interface is available as an option.   
Digital I/O (Contact closure) and Loop Interface 
OUTPUT Devices: PVAZ172  MOSFET Photovoltaic Relay  60volt 500 milliamp S/capability 
INPUT Devices: PC844 Opto-isolator  5000V rms Isolation,  Input 20 milliamps @ 1.2 volts  
LOOP Interface:     Transorb and Line isolation transformers 1:1 Typical 100 millihenries 
TRANSDUCERS:  As per manufacturers specification/equipment input range maximum 12 volts/10Khz 
Connector Specification 
DB Series Current rating 1 Amp, Contact Resistance 20 Mohm max @ DC100mA. 
DIN41612 Current rating 2 Amp, Contact Resistance 30 Mohm max @ DC100mA. 
Mate-enlock Current rating 3 Amp per pin, Contact Resistance 30 Mohm max @ DC100mA. 
PCB Modular Terminal ‘Phoenix style’ 10 Amp Rated Voltage 300 VAC  
IDC Style Connectors Withstanding Voltage 500v RMS for 1 minute, 0.5 Amp Current rating 

 Environmental 
Circuitry implemented on all cards is rated to 65°C operation with a relative humidity of 90%.  Circuit cards are 
conformal coated and will operate within Australian Standard Guidelines for Traffic Control Devices as per TSC/3 
and TSC/4.   The CONFORMAL coating material used to protect the circuit cards is labelled SCC3 CC from 
Electrolube.  The material is sprayed onto the circuit cards in accordance with the manufacturers recommendations 
and required OH&S practices.  The conformal coating material has a dielectric strength of 90KV/mm and an 
operational temperature range of –70°C to +200°C and is self extinguishing when exposed to a flame. 
Power Supply 
All units have provision for 240VAC, 110VAC or 12VDC Battery solar power supply selection.  
Current consumption specific to operational demand and configuration  
Dual channel card specification   typical current consumption 680 milliamps   
Dual channel card specification    Physical – weight .45kgs /   
MTBF  
Statistical MTBF individual component extrapolation (MIL-STD-217-E)  
* Using chi-squared test, we can state with 90% confidence: > 80,000 hrs 
 
 


