Vehicle Environmental Impact Monitoring and Tracking System
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BACKGROUND: The National Environmental Policy Act (NEPA) requires
federal agencies to evaluate the environmental implications of plans,
policies, programs, and projects, at the same time traditional economic and
technical evaluations are underway. The deployment of new weapon
systems or operational changes in training requires an evaluation of
potential impacts on installation natural resources. The use of military
vehicles during training results in soil disturbance and vegetation loss, with
subsequent increases in soil erosion rates, sedimentation in streams,
habitat degradation, and numerous other secondary effects. While the
capacity of installation lands to sustainably support training activities is a
function of both the sensitivity of lands to specific activities and the natural
recovery rates of vegetation, it is also a function of weapon system
characteristics, the doctrine which establishes how these systems are used
and actual locations where activities are conducted. Accurate assessment
of these impacts is limited by the technical data available to support the
assessments.

OBJECTIVE: The objective of this project was to develop a stand-alone
vehicle tracking and impact assessment system.

TECHNOLOGY DESCRIPTION: The vehicle tracking system consists of
four components: 1) vehicle tracking process, 2) vehicle tracking hardware
and software, 3), vehicle impact models and 4) vehicle tracking data
analysis. Each component is discussed in more detail below.

Vehicle Tracking Approach. An approach was developed to predicting
impacts associated with vehicle base training. The approach spatially
characterizes short-term, direct impacts resulting from vehicles by
monitoring individual vehicle locations and operating characteristics (i.e.
turning radius and velocity). Vehicle impact models are used to predict area
impacted, vegetation loss, and rut depth based on vehicle operating
characteristics and location. Analysis routines summarize use patterns and
severity of cumulative impacts.
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Vehicle Tracking Hardware and Software. The Vehicle Environmental
Impact Monitoring and Tracking (VEIMAT) hardware has 3 components:
mobile units, commander units, and base station. Mobile units track
individual vehicles of interest. These units send position reports to the base
station and the designated commander unit. The mobile units consist of a
GPS receiver, accelerometer, gyroscope, altimeter, flash disk and Orbcomm
satellite modem. Position and vehicle dynamics data are stored for post
exercise download and analysis. The commander unit receives position
reports from the mobile units, displays the locations of mobile units assigned
to it, as well as its own positions, on a map display. The commander unit
consists of a mobile unit, laptop computer, and iridium satellite modem. The
commander unit also stores data for post exercise download and analysis.
The base station tracks all the mobile and commander units assigned to it
and displays position data on a map. The base station consists of a desktop
computer with an internet connection.
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Vehicle Impact Models. Process-based vehicle impact models predict site
impacts in terms of disturbed area, vegetation loss, and rut depth. Process-
based impact models predict severity of impact based on vehicle static
properties (i.e. vehicle type, weight, dimension), vehicle dynamic properties
(i.e. turning radius, velocity), and site conditions (i.e. soil strength). Data
collected by the VEIMAT hardware is used with the impact models to predict
spatially explicit site impacts.
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Vehicle Tracking Data Analysis Routines. Analysis routines summarize
vehicle tracking data in a manner usable within typical installation decision
making processes. Analysis routines include spatial displays of estimated
vegetation loss and soil rutting, percent of vegetation lost within
management areas, percent on and off-road traffic, and potential trail
identification.
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