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Vehicle Information in Motion (VI2M™)
• VI2M is an enhanced traffic data system that can function stand-alone or can augment existing 

vehicle count, classification, and Weigh-in-Motion (WIM) technologies with additional traffic 
data.

• VI2M provides previously unavailable traffic data information that satisfies Mechanistic Empirical 
Pavement Design Guide (MEPDG) requirements.

• VI2M differentiates between single standard tire width, “super single” tire width (also referred to 
as “single wide” and “wide base”) and dual tire configurations.

• VI2M can detect all types of vehicle configurations, including:
 Two wheels (bicycles and motorcycles)
 Three wheels (tricycles and motorcycles with unicycle trailers)
 Oversized vehicles with nonstandard axle arrangements

VI2M – Central Data Repository

VI2M™ can detect all types of vehicle configuration.

MNRoad Test Facility Wheel Type Study
Between December 2015 and March 2016, a VectorSense™ Sensor Suite collected data on over one million 
axles for analysis in the following areas:

• Dual and Super Single tire identification
• Lateral vehicle lane position 
• Axle width measurement

Data was collected by VectorSense and the vehicle records were sent to the cloud (AWS servers) for storage 
and analysis.

Four tire types were defined: single, dual, wide (between 27 and 32 cm) and super single (greater than 32 cm). 
The following distribution of Dual and Super Single was observed over all classes of vehicles:

The collected data was also used to conduct an analysis of the lateral vehicle lane position to determine the 
wheel paths over the sensor.

Finally, VectorSense was used to measure axle widths.  This information was integrated with the vehicle record 
for the existing WIM system at MNROAD to provide a more complete picture of each vehicle being detected. 
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Total Axles 1,372,746

Axles with Duals 322,807 23.52%

Axles with Super Singles 9,793 0.71%
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VI2M creates a vehicle record from multiple tire footprints

Contact Area – Single Tires, Super Single, Dual

VectorSense Sensor Configuration and Size
• A suite of three sensors was installed at the MnRoad Test Facility with the objective 

of collecting tire footprint data.
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Introducing a New Sensor Technology

• The VectorSense™ sensor suite provides a new measurement 
technology for CVO, toll road operations, and traffic data collection 
applications.

• Each in-road sensor cross section is approximately 1.95” wide by 1.4” 
deep. The length can be customized to accommodate the lane width 
being instrumented up to 16.5’.

• A standard installation consists of 3 in-road sensors spaced 
approximately 10” apart providing support for vehicle speed 
measurement and system redundancy, combined with one or two 
inductive loops.

• Installation, including cure time for the epoxy material, can be 
performed in less than four (4) hours.

VectorSense Specifications (Preliminary)

Measuring Range Wheel Load (psi) 0-200

Linearity (%FSO) ≤± 2

Operating Temperature Range (degF) -40° F to +160° F

Detect.  Measure.  Analyze.

VectorSense gives speed, axle spacing, axle width, lane 
position, single/dual tire type, and tire footprint.

Footprint Data: 2D plot of the VectorSense system output 
for a 4-axle truck.
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