
R2D2 it’s not. The familiar
Star Wars robot won’t be found
in the field surveying with
BMI employees, as much as

they might enjoy the company.
Nonetheless robotics are in the field,
changing the face of surveying as we en-
ter the new century. 

Traditionally, surveying has been
done by teams of two or more people,
one making observations through a sur-
vey instrument mounted on a tripod,
and another establishing the control
points at a distance. The  surveyor at the
tripod moves the lens into precise verti-
cal and horizontal alignment, then records
the measurement. The team works to-
gether, compiling data that will make
accurate mapping and construction pos-
sible. 

New robotic surveying equipment
makes it possible for one person to ac-
complish the work that was done by two
in the past. It’s a “point and shoot” con-
cept. 

How does it work? When a sur-
veyor takes measurements alone, a radio
communicates information between a
robotic control unit, or base total sta-
tion, and a prism (reflective target). The
base total station automatically follows
the prism target, which is on the rod,
without the need for aiming or focus-
ing. This, in many cases, eliminates
the need for an operator at the base in-
strument. The equipment is accurate
even in low-visibility environments. Data
is collected with less margin for error,
and quality is higher because measure-
ments are taken at the point being mea-
sured, where errors can be quickly iden-
tified and corrected. 

In addition to remote control op-
eration, the new instruments in use at
Bolton & Menk allow the operator to
make measurements of any kind of sur-
face. Now it may be easier to survey where
the target is difficult, impossible, or dan-
gerous to reach. Tasks such as tunnel
profiling, determining building eleva-
tions, measuring to objects on inacces-
sible land, and positioning safely in ac-
tive traffic on roads and railways are more
efficiently performed. 

Robotic equipment can also am-
plify the effectiveness of Global
Positioning System (GPS) data,
filling in detail that can’t be ac-
quired with GPS alone. A two-
person crew can work inde-
pendently or together when
gathering this type of data.
Both surveying and GPS
data are processed together. 

Robotic survey equip-
ment changes the basic
methodology and ap-
proach to many survey
challenges. Bolton &
Menk surveyors and oth-
ers are finding that in
many cases  it is not only
more efficient, but it can
make training new crew
members an easier, more
collaborative process. It
lends itself to greater flex-
ibility when labor is short,
and makes some surveying
jobs possible that were not
possible in the past. 

The limitations? Besides
the high cost of the systems, var-
ious sources can interfere with ra-

dio signals, and there are times when it’s
not wise to leave the base instrument.
Safety can often mandate multiple per-
son crews. But robotic survey equipment
does offer benefits in productivity and
accuracy that pay off for both surveyors
and clients. 
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Robotics Simplify, Streamline Surveying
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