
PRECISION HAS A PRICE
There are many factors associated with using

the system and getting the precision you require.
There’s a huge difference between knowing where
you are within 30 feet (10 meters) and knowing
where you are within 1/4 inch (6mm). You can buy
an inexpensive, handheld GPS receiver for around
$100 that will provide location information within a
horizontal tolerance of ±30 feet (10 meters).
However, a system that can provide accuracy to
within 1/4 inch (6mm) requires much higher sophis-
tication and a much larger investment. 

But why is that? They both use the same satel-
lite signals, right? Simply put, a basic system must
deal with a few obstacles such as:

• Satellite drift; 

• “Multipath” (false signals that are generated
when a true signal bounce off the ground or
nearby structures) 

• Refraction of the radio waves as they go
through the earth’s atmosphere (see Fig 1); 

• Radio and other interference

To overcome these obstacles, Topcon has
developed a system, we call it GPS+, that provides
many standard features and options to give the
most precise, real-time positioning information for
your application.

To compensate for satellite drift, we maintain
the position of all the satellites in view, and refer-
ence their precise orbits relative to each other. This
way, we can correct for drift. 

To eliminate multipath errors, we design anten-
nas that “look” nowhere but up, and utilize filtering
software that kicks out suspected “signal bounce.” 

To eliminate errors caused by the earth’s
atmosphere, we set up a secondary receiving sta-
tion called a “base station” over a known, surveyed
point. This known coordinate is input into the base
station, then as it receives satellite information, it
compares that data to its known location and con-
tinually transmits “correction” data to the “roving”
GPS+ users on the job site (like your 3D-GPS+
equipped dozer). This correction data is then used
in conjunction with the satellite signals received by
the rover to provide high precision information even
though the rover is in motion!
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