
INTRODUCTION

Machine navigation represents a sophisticated and highly
useful application of GPS in forestry. A machine's move-
ments within an area can be monitored as it works using an
onboard computer and a GPS receiver that accepts real-
time correction signals. A map displayed on the computer
screen indicates the location of the machine with a moving
icon, and displays nearby boundaries, danger areas, and
roads. This lets the operator choose travel routes and work
patterns that increase productivity while respecting any
imposed travel restrictions. In addition, the machine's
positions can be stored and later uploaded to a GIS, thus
reducing the need for post-treatment mapping.

In early 1996, FERIC tested a Mobiway® Forest Naviga-
tion System designed specifically for remote forestry appli-
cations. The system, developed by Mobiway Inc. (formerly
Stra-Conseil Inc.) based on some of FERIC's earlier work
on machine navigation, is designed to withstand the ex-
treme operating environment of mechanized forestry opera-
tions and to overcome problems with radio reception under
forest cover.

DESCRIPTION OF THE SYSTEM

The Mobiway system used by FERIC has two modules:
a mobile navigation unit (Figure 1) and a portable base
station. The base station, if well located, can serve an
unlimited number of mobile units within a 20-km radius.
Another model with a range of 50 km is available. The base
station consists of a GPS antenna, a 12-channel Trimble®
receiver, a VHF radio transmitter, and a radio broadcast
antenna. The mobile unit comprises a GPS antenna, a
patented protective dome for the antenna, a VHF radio
antenna, an 8-channel Trimble receiver, and a portable
computer with a touch screen to run the mapping software;
newer models use a 12-channel receiver. The system's
accuracy is rated at less than 1 m SEP (i.e., 50% of points
will fall within a sphere of this radius).

OPERATIONAL TRIAL

In the summer of 1996, a Brushco 742C brush cutter,
owned and operated by Woodlot Forestry Services (Murillo,
Ont.), was being used as a strip thinner in 4.8-m-tall,
aerial-seeded jack pine with densities of 17 500 stems/ha.
Motor-manual thinning crews followed the operation to
reduce the overall density to about 2200 stems/ha. (De-
tails on this operation will appear in an upcoming FERIC
Field Note.) The brush cutter was used to cut parallel,
2.3-m-wide swathes with 5-m-wide leave strips. The dense,
tall pine regeneration often prevented the operator from
seeing adjacent, previously cut strips, and this caused fre-
quent delays for reorientation. The resulting uncut strips
were often too wide (thus reducing the productivity of
the motor-manual crews) or too narrow (resulting in sub-
optimal stem densities). In September, the Mobiway sys-
tem was installed on the Brushco for use in Avenor Inc.'s
English River Forest (Ignace, Ont.) in the hope that it
would help the operator to maintain strips at the optimum
width and increase machine productivity by eliminating
delays for orientation.

Figure 1. The mobile unit mounted in the cab; the GPS
receiver rests on the floor (right) and the computer screen

rests at eye level, to the right of the operator's line of sight.
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INSTALLATION

The mobile unit was installed inside the cab and the
computer screen was mounted on an adjustable bracket at
eye-level. The unit was powered by the Brushco's electrical
system. The mobile GPS antenna was mounted inside the
protective dome. The radio antenna was attached to the
roof of the cab immediately behind the dome and between
its protective 'wings'. The dome was held in place by
powerful magnets on its base and by the protective tubing
that carried the cables from the antennas into the cab.

The base station was located on high ground within 10 km
of the work sites and was kept inside a utility trailer for
convenience and security. The trailer also supported the
radio antenna's tower and the GPS antenna was placed on
the roof to improve reception. The station was powered by
a portable generator that provided 120-V AC and a DC
power source with noise-reduction capability; this replaced
the original setup, which had been based on two 12-V bat-
teries, but a 12-V battery was kept as an auxiliary backup.

RESULTS

FERIC monitored the GPS system for 38 operating days.
During this period, it performed satisfactorily over approxi-
mately 72 ha (28% of the area treated). The low utilization
rate resulted from several operational and technical
problems, most of which were solved as the trial
proceeded. Major concerns included poor reception of the
VHF correction signal from the base station due to a
ground-plane problem with the mobile unit that was later
overcome; inadequate power for the base station when
using only batteries; a long break-in period due to insuffi-
cient training; and one repair to the mobile unit caused by
an electrical surge from an unidentified source.

The most significant problem was insufficient training,
which slowed learning for personnel with limited computer
experience or knowledge of GPS positioning. This was
exacerbated by interruptions in the training due to the
Brushco itself, which was experiencing significant me-
chanical delays in its first season. To stay ahead of the
motor-manual thinning crews, the training was often ne-
glected to keep the machine running.

The background maps for the mobile unit came from a GIS,
but had not been geodetically referenced; this resulted in an
offset of as much as 120 m from the true location. Thus,
the maps provided only a rough indication of the Brushco's
location in relation to roads and boundaries (Figure 2). This

also limited the usefulness of the navigation files for
uploading back into the GIS. Nevertheless, the
GPS-generated maps provided good results in terms of
documenting the work completed and could be used as a
reliable means of calculating the areas treated and deploy-
ing the motor-manual crews.
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Figure 2. A typical map generated by the system. Note the
offset of the project boundary from the work perimeter,

which is drawn on the screen to calculate the area treated.

CONCLUSIONS

The Mobiway system, with the modifications and improve-
ments incorporated into the system through the course of
the trial, is generally a reliable and rugged system for
machine navigation in a strip-thinning application. It can
potentially increase productivity and the quality of work,
although no time studies to substantiate this were possible
during the trial. Maps generated by the system can be used
to document the work performed and to plan followup
operations. To benefit fully from the system, it is important
to ensure adequate training and to use geodetically refer-
enced background maps from a supporting GIS.

For further information:
Mobiway Inc.
85 rue St-Charles Ouest, Bureau 101
Longueuil, Que.  J4H 1C5
Tel.: (514) 463-9111, Fax: (514) 463-3707

DISCLAIMER: This report is published solely to dissemi-
nate information to FERIC's members. It is not intended as
an endorsement or approval by FERIC of any product or
service to the exclusion of others that may be suitable.
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