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Welcome to the latest issue of
Technology&more!

INSIDE:

Dear Readers,
We continue to be impressed with the unique and exciting projects our
customers are involved in around the world. Each of these projects—and
many others—demonstrate the maximum efficiency and productivity gained
through the use of Trimble® technology. In this issue of Technology&more you’ll
read about some of them: a scanning project that uses innovative techniques
at the Acropolis in Greece; the world’s largest forestry inventory project in
Chile streamlined with advanced Geospatial technology; a Global Navigation
Satellite System (GNSS) infrastructure network in the Philadelphia area that
is making a dredging project easier; and an inventory of one million utility
poles in Canada’s Manitoba using Geographic
Information System (GIS) technology.
You’ll also read about the advantages that
Trimble VISION™ technology has brought to
progressive surveyors in France, the U.S. and
Canada. The innovative technology—available
on the Trimble VX™ Spatial Station and the new
Trimble S8 Total Station—allows operators
to “see what the instrument sees” from the
controller and take shots remotely, without
returning to the instrument during a setup.
Trimble VISION technology makes field work
safer and more efficient, while allowing surveyors to do work they couldn’t do before.
Now in its fifth year, Trimble Dimensions
International User Conference will be held
November 8–10, 2010 at the Mirage Hotel in
Las Vegas, Nevada, U.S. The theme of Trimble Dimensions 2010—Converge,
Connect, Collaborate—provides insight into how the convergence of technology
can redefine the way surveying, engineering, construction, mapping, GIS,
geospatial, utilities and mobile resource management professionals connect
and collaborate to achieve success. Attendees will have the opportunity to
network with key industry leaders, build partnerships, develop new contacts,
discuss opportunities, and discover how to overcome challenges in today’s
competitive business environment. Don’t miss Trimble Dimensions 2010!
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And finally, if you have an innovative project you’d like to share, we’d like to hear
about it: just email Survey_Stories@trimble.com.
We hope you enjoy reading this issue of Technology&more.
Chris Gibson
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Changing the Channel
Advanced Technology Helps Improve a Vital Shipping Route

F

or more than two hundred years, ships have navigated the Delaware River to reach the ports of Wilmington, DE;
Philadelphia, PA; and Camden, NJ. To reach the ports, the ships travel in a shipping channel from the top of Delaware
Bay to the piers and terminals of the three cities. The U.S. Army Corps of Engineers (USACE) Philadelphia District
(designated by the Corps as “NAP” for North Atlantic Division, Philadelphia) is responsible for maintaining the channel,
which is 165 km (102.5 mi) long and up to 305 m (1,000 ft) wide. From its original depth of 5.5 m (18 ft) in the late 19th
century, the channel has received periodic improvements. It reached its current depth of 12 m (40 ft) during World War II.
In 2010, work began to deepen the shipping channel to a depth of 13.8 m (45 ft). Project plans call for removal of
roughly 12 million m3 (16 million yd3) of sand, silt, clay and rock. The project’s size has created a strong demand for
surveying, including planning and pre- and post-dredging surveys. Thanks to years of preparation, the NAP surveyors
are ready for the job.
NAP began using real-time positioning in 1993, when they purchased Trimble GPS receivers for their hydrographic
survey boat. In 1996, they installed a Trimble reference station at the Atlantic City, N.J., office to transmit DGPS corrections
over the area. NAP purchased their first Trimble NetRS® GPS Reference Stations and Trimble VRS™ technology in 2003.
Today, there are 29 stations in the network, including 14 Trimble NetRS and NetR5™ GNSS Reference Stations owned by NAP.
The network is controlled by Trimble VRS3Net™ Software.
The Philadelphia District is the only Corps district that operates its own Real-Time Network (RTN). It is used on almost
every GPS/GNSS survey project, including hydrographic work, coastal surveys and aerial mapping. The system uses
Trimble Integrity Manager™ Software to detect and correct any anomalies.
In anticipation of the dredging project, the NAP surveyors updated their methods, procedures and equipment. The biggest
change came from multibeam sonar combined with GPS/GNSS and RTK, which allowed teams to capture the entire river
bottom from a survey vessel positioned with centimeter accuracy. According to NAP Chief of Surveys Joe Scolari, L.S., the
use of RTK GPS and Trimble VRS technology has delivered both immediate and long-term improvements to the accuracy
and efficiency of operations. All of the survey boats carry Trimble GNSS receivers, and many dredges and construction
vessels will use the Trimble VRS Network for real-time positioning.
Steve Farrell, L.S., Survey Chief in Atlantic City, sees sees the Trimble VRS Network as an important contributor. “It’s a
valuable tool,” he said. “When you use it properly, it makes you a more flexible and efficient surveyor.”
See feature article in Professional Surveyor’s June issue: www.profsurv.com
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A New Model of History
to do the job. Knowing the project would require
integration of precise surveying, 3D scanning and
photogrammetry with data management and visualization, the team selected Trimble equipment and
software for the work.

t is one of the most thoroughly studied and documented sites in the world. Built on a limestone
outcrop known as the “sacred rock,” the Acropolis
rises from the center of Athens, Greece, to a height
of 150 m (490 ft) above sea level. Covering roughly
30,000 m2 (7.4 acres), it features steep cliffs and a flat
top accessible mainly from the west. Three ancient
temples (the Parthenon, the Erechtheum and the
Temple of Athena) occupy the rock, along with
several smaller buildings and a series of perimeter
walls.

Project Control

The first task was to install a network of precise 3D
control points as the basis for the measurement
and imaging operations. Specifications called for
horizontal accuracy of <3 mm (<0.01 ft), and <7 mm
(<0.02 ft) vertical. The team used Trimble 5800 GPS
Receivers and static GPS methods to establish 13 new
triangulation points on the site. The GPS data was
processed and adjusted into the national coordinate
system using Trimble Geomatics Office™ Software. To
obtain the needed vertical accuracy, the surveyors
used a Trimble DiNi® Digital Level.

In support of ongoing studies, the European Union
and Greek government jointly funded a project to
develop a GIS for the Acropolis. Supervised by the
Acropolis Restoration Service of the Hellenic Ministry
of Culture and Tourism (YSMA), the project’s goal is
to produce the most detailed and accurate description
ever made of the Acropolis. The GIS will be used
for scientific research as well as maintenance and
restoration purposes.

With the triangulation network in place, surveyors
installed points from which the scanners would
operate. The team installed 52 points inside the
perimeter walls, and another 106 points outside of
the walls. The work combined conventional traversing
with RTK GPS. The surveyors used a Trimble 5600
DR200+ Total Station with Trimble ACU Controller
for the optical measurements. For the RTK work,
the team connected to the HEPOS RTN, which uses
Trimble VRS technology and 98 reference stations to

In addition to accurate 3D data, the project called
for realistic depictions—including color and textures—of the walls and structures. Producing such a
GIS requires survey-quality data with an exceptionally high level of detail, and the project managers
realized that the effort would require a blend of skills
and technologies. YSMA turned to a joint venture of
two companies, ELPHO Ltd. and GEOTECH UGP,
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The team planned their operations in detail, setting
up and measuring targets with the Trimble 5600 DR
as well as checking for gaps in the scanned areas. The
surveyors used handheld cameras to capture digital
photographs of the scanned areas. In a typical day, the
crew could complete between two and ten scans. At
the end of each day, the crew downloaded and backed
up the data. They conducted daily checks of the data
to verify quality and look for gaps or errors. They
noted any missing data and added it to the work plan
for upcoming days.

provide RTN services throughout Greece. For
high-resolution scanning of the Acropolis rock face
and perimeter walls, the team used a Trimble GX™ 3D
Scanner with Trimble PointScape™ Software.
The Acropolis is a popular place, and heavy tourist
traffic posed a constant challenge. As a result, roughly
half of the surveyors’ work “days” took place at night.
Work began at 5 p.m., when the site closed for the day
to visitors, and continued until around 3 a.m. With
limited vehicle access, they often carried the instruments, batteries and targets across rough terrain to
the setup points.

The field work ran smoothly. In roughly three months,
the surveyors installed the control and completed
scans from 125 locations and collected more than 330
million individual points.

The crews used multiple methods to control the location of the features, buildings and walls. “For most
scans, we used a survey workflow to manage the scanner like a normal total station,” Dr. Christos Liapakis,
managing director of Geotech UGP. “We set up on a
known point and oriented to a second known point.
At the same time, we used standard spherical targets
placed on pre-surveyed points in the scanning area.”
In many scans, unique objects could be identified
and used as control points instead of the spherical
targets. The reflectorless function of the Trimble 5600
DR200+ made it possible to measure points that were
otherwise not accessible.

Measuring from Above

Despite the careful planning, several areas of the
site could not be scanned using a traditional tripod
setup for the Trimble GX. To solve the problem, the
team developed a custom apparatus to enable them
to scan walls and inaccessible areas from above. The
team took care to ensure that the mount was strong
enough to safely carry the scanner and avoid damage
to the instrument. To protect the public, they used the
mount only when the Arcopolis was closed to visitors.
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data. It took roughly 12 months to complete the office work, which produced
12 separate models containing 25 to
30 million points apiece. Photos from
the handheld and balloon-mounted
cameras were then added to provide
texturing and detail.
When the work was completed, the team
provided an impressive set of deliverables.
Clients received point cloud information, cross-section profiles and technical
reports. The technicians developed AVI
files with fly-through views of the scene,
and also delivered the models and image
texture maps in Trimble RealWorks format. Project stakeholders can use the free
Trimble RealWorks Viewer to create their
own 3D views of the entire project.
“To be sure that the scanner would be secure, we made
plenty of test measurements in a safe environment,”
said Dr. Liapakis. “Not until we installed it on site did
we realize how risky it was with a 40 m (130 ft) drop beneath it. But when you have undertaken such a project
with all the relevant deadlines and obligations, maybe
it is more risky not to do this installation!”

Even Dr. Christos Liapakis is impressed by the results.
“Although it was really tough, it is worth the effort,”
he said. “When you perform a project like this, it is
something that we have never managed to do in the
past, using any other technique. Without the scanner,
this project would not be possible. The quality and accuracy of the photorealistic 3D model is unbelievable.”

When suspended over the walls, the scanner could
not be located or oriented in the normal manner. The
surveyors relied on target spheres and coordinated
ID points to connect the scans into the project’s
coordinate system. The approach worked well, and
over the course of the project the team used the apparatus 21 times.

For more information and to see images from the 3D models, visit the YMSA website at: http://acropolis-gis.ysma.gr/

To obtain imagery for the orthophotos, the team
used a specialized digital camera carried beneath a
large helium-filled balloon. During post processing,
photogrammetry technicians used the photographs
to create a digital terrain model (DTM) with sufficient
accuracy and density to blend into the 3D model created from the scanned data. The ELPHO team used
Trimble INPHO Software to complete the photogrammetry, create the orthophotos and develop the DTM
information.

Electronic Data

As the field work moved ahead, office technicians used
Trimble RealWorks® Software to process the scanner
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Dynamically Monitoring
a Busy Railroad

M

innesota’s Northstar Commuter Rail System, which
opened in November 2009, serves the Northstar Corridor
between Minneapolis and St. Cloud, and Northstar rolling
stock will operate in Burlington Northern Santa Fe Railway (BNSF)
right-of-way. This is an important cost-saving measure, but created
interesting design and construction challenges. It meant that new
sidings would have to be added so that freight and commuter trains
could pass each other, and commuter-specific infrastructure would
have to be shoehorned into BNSF’s right-of-way. BNSF required
round-the-clock monitoring of all construction sites—they wanted
to be apprised of any track movement over 19 mm (0.75 in). The
monitoring task fell to EVS, Inc., of Eden Prairie, Minnesota.
“We’ve done monitoring before, but nothing as automated as this, so
there was a substantial learning curve,” says EVS Survey Office
Manager Michael Williams. But EVS was clear about the technology
they wanted to apply: the Trimble S8 Total Station with Trimble 4D
Control™ Software. Taking advantage of Trimble S8’s autotracking
capacities, 4D Control works with Trimble Survey Controller™
Software to create custom monitoring solutions. In this case, EVS
planned to establish a permanent Trimble S8 setup on site and
program it to automatically shoot monitored points every hour. It
was simple enough in concept—but the details were tricky.
EVS began by digging a hole in the ground, 1.2 m (4 ft) deep, to set a
4.3-m, 152 mm x 152 mm (14-ft, 6 in x 6 in) beam with concrete and guy
wires. They built a platform on top, with minimal rain protection and
mounted the Trimble S8 on it. Then, 72 peanut prisms were attached
to tracks with construction adhesive, and Trimble 4D Control was used
to automate a monitoring sequence. A round of shots took 40 minutes;
if a shot was blocked it would be skipped, then automatically reshot at
the end of the sequence.
Since freight trains on the move routinely cause movement in line with
tracks, Crew Chief Stan Barthel avoided unnecessary alerts by setting
larger tolerances along the tracks’ axes. Alerts were emails sent by
WiFi. During the three and a half months of the project, the monitoring
protocol worked perfectly, catching a potentially serious track sag near
shifted ballast. The shift was discovered and corrected long before
trains were endangered, resulting in satisfied BNSF officials.
“This may be the first time this type of monitoring has been used by
a railroad,” says Williams, “but now that BNSF has seen it in action,
they’ve said that they may start requiring it more often.”
See feature article in POB’s April issue: www.pobonline.com
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Strategies for Pipeline Surveys

A

ustralia is the driest inhabited continent in the world. And it’s getting drier—with five of the country’s six states resorting
to desalination to supplement water supply from dwindling rainfall. In the state of Victoria, several survey techniques
have had to be used in combination to determine the optimum alignment for the pipeline from a new desalination plant.
along the pipeline route. These marks were to form the basis
of control for the entire project. Precision in their positions
was vital, so static survey methods and post processing the
raw data was most appropriate. A Trimble 5700 GPS Receiver
with a Trimble Zephyr Geodetic™ Antenna was set up over a
first-order PSM near the mid-point of the route, as the raw
data for every other PSM was collected with a second Trimble
5700 and Zephyr Geodetic Antenna.

Australian fauna and flora are accustomed to drought;
kangaroos will only breed when the rains come, and
native seeds falling to the ground are able to survive for
years, waiting for rain before they sprout. We humans are
less adaptable.
In Victoria, south of its capital city of Melbourne, the pipeline
to deliver water from the new desalination plant will be built
across 84 km (52 mi) of semi-rural land. Taylors Development
Strategists (Taylors) has been responsible for the survey work
to establish the optimum pipeline alignment.

Once collected, the raw data was downloaded into Trimble
Geomatics Office Software, where the positions of the secondary PSMs were post processed against the location of the
first order mark. By post processing the data through Trimble
Office, Taylors was able to:

In the early stages of the project the government settled on
the approximate location of a 100-m-wide (328-ft) corridor
within which a 20-m (66-ft) easement for the pipeline and
a co-located powerline will be located. Taylors was commissioned to perform a topographical survey of the main
corridor to pick up all features likely to affect pipeline construction and to allow the best alignment of the pipeline to
be ascertained.

• interrogate and alter parts of the satellite data to correct
for influences such as cycle slips;
• selectively exclude data from unhealthy satellites or
from satellites low on the horizon where the best results
are not obtained; and
• through these processes achieve the highest order of
integrity for control points.

For Taylors the first step was to check the positional
accuracies of a number of permanent survey marks (PSMs)
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The software also allows the surveyors to output the finished product in a format
compatible with their chosen CAD package.
This work established 12 approximately evenly spaced secondary PSMs as
primary control for the project.
The pipeline route is well covered by the state government administered GPSnet*,
a network of Continuously Operating Reference Stations (CORS) that is being
progressively expanded to give denser coverage across the state. A partner in the
project, Trimble has supplied much of the Trimble VRS technology that supports
the network.
GPSnet provided the ideal means by which the topographical data for the pipeline
could be collected. When working inside an area formed by three or more CORS, the
surveyor obtains a RTN solution from the network. This type of solution is streamed
by the surveyor in the field through a third-party modem. In the region of the proposed
pipeline, GPSnet provides ±2 cm (±0.8 in) horizontal accuracy.
Taylors then needed to calibrate their site so that the RTK data supplied from
GPSnet would be on the same local datum as the data collected as part of the
static survey. The primary control points for the project were revisited with
Trimble rovers that were utilizing the CF card port atop the Trimble TSC2® Controllers (with a modem card and SIM for
connection to the 2G mobile phone network) to communicate with and stream data from GPSnet servers.
It was then possible to establish full control for the project works. (Around this time Taylors updated most of their
survey equipment—replacing the Trimble 5700 and Trimble 5800 GPS Rovers with Trimble R8 GNSS Rovers.) Using the
Trimble R8 GNSS Rovers and GPSnet, another 25 survey marks and temporary benchmarks were established to provide
approximately three points between each of the primary control points.
Taylors was then in a position to perform the topographical survey using the new GNSS rovers and GPSnet. Two or three
teams were involved in this work over approximately three months.
Where coverage by GPSnet was inadequate, Taylors set up a Trimble R8 GNSS Base Station over a control point with a Trimble
TRIMMARK™ 3 Radio Repeater and performed a site calibration using the Trimble R8 GNSS and RTK techniques to fill in the
gaps. Where satellite coverage to those missing points was obstructed, Taylors moved away from GNSS technology completely
and used Trimble S6 Robotic Total Stations with Trimble CU™ Controllers.
Trimble’s GNSS and total station technologies use the same Trimble Survey
Controller Field Software platform; according to Taylors’ project surveyor,
Michael Tasker, this simplifies the work. “When we need to switch from GNSS
technology to conventional (total station) technology, we can copy jobs from
one controller to another in the field, and keep going without missing a beat,”
Tasker said. “And we can easily transfer jobs and job files from one field party
to another, so that everyone is always using the same information.” Data can
be transferred between controllers via Bluetooth or USB keys.
On the desalination plant pipeline project the CORS network proved very convenient
for the topographical survey. Challenges to always obtaining satellite and CORS
coverage called on Taylors to use four different survey methods and several different
survey technologies. A Trimble solution was always at hand. Ultimately, the interoperability and compatibility that Trimble has built into its survey technologies made
the field work and data management relatively straightforward.
*The name of the Victoria network is GPSnet. The name of one of Trimble’s
Infrastructure solutions is Trimble GPSNet™ software. Trimble is involved in the
network’s expansion through its state dealer.
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World’s Largest Forestry Inventory Project
Streamlined By Advanced GeoSpatial Technology
Left: Digital Surface Model generated with the
Trimble Harrier Mapping System
Below: Identification of individual trees

F

orestry management
enterprises today rely
on current, highly accurate inventory
information to make critical decisions related to their
land and plantation projects. Traditional forest inventory methodologies, such as inspections and terrestrial
surveys, have at times proven too costly and inaccurate
for today’s complex projects.

scanning software and pre- and post-processing
streamlined the workflow from pre-flight planning
and data capture to final deliverables.
Over its history, Digimapas Chile has mapped on
average more than 25,000 km2 (2.5 million ha) per year
at an accuracy scale of 1:2000. The organization can
process and edit data 24 hours a day, 365 days a year
using more than 50 computers and a sophisticated
computer cluster system.

Constant research, innovation and precise inventory
information are critical to ensure the protection and
sustainable management of forest assets. No company
understands these challenges better than ARAUCO,
the world’s second-largest cellulose producer. In 2008,
ARAUCO plantation harvests in Chile, Argentina, Brazil
and Uruguay totaled 370 km2 (37,000 ha) and generated
26.6 million m3 (34 million yd3) of raw material for the
company’s production of pulp, panels and saw timber.

During the three-year course of this project, Digimapas
Chile used the Trimble Harrier to map 75,000 km2 (7.5
million ha), or approximately 10 percent of the Chilean
territory. On a weekly basis the team delivered digital
terrain and surface models with 1 m (3.28 ft) post
spacing, laser scanner intensity images and waveform
data, as well as true orthoimages in RGB and color
infrared (CIR). About 4,500 km2 (450,000 ha) of images
were delivered per month.

The organization continues to seek sustainable forest
management and harvesting strategies that will
increase the quality, productivity and performance of
its plantations. For a substantial forestry monitoring
and inventory initiative in 2006, the company turned to
Spatial Imaging expert Digimapas Chile (DMCL) for help.

“We couldn’t do what we do for clients without the
Trimble Harrier,” said Dr. Rombach, general manager
of Digimapas. “The system also includes software that
manages pre and post processing straight through to
the delivery of digital surface and digital terrain models
and true-digital orthos.”

ARAUCO selected Digimapas Chile to capture, process
and map aerial data for a significant section of forested
area in Chile. To meet the challenge, the Digimapas
Chile team selected the Trimble Harrier 56 Mapping
System. The system incorporates a full-waveform airborne laser scanner, two Trimble Aerial Cameras, and
an Applanix POS AV™ System. The solution’s laser
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With support from Digimapas Chile and Trimble, the
ARAUCO team was able to accurately classify tree
inventory, timber volume and growth, the height of
individual trees, tree diameter and density, and more.
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Representation of tree height distribution in Chilean Forest

“ARAUCO is extremely happy with the excellent quality of
the data and high-resolution ground models we’ve produced
with Trimble,” said Dr. Rombach.
Sergio Gonzalez, ARAUCO project manager in charge of laser scanner and orthophoto mapping, said accurate spatial
information is critical to their business.
“After considerable research, we determined airborne laser
scanning and digital photography were the right choice
for this type of natural resources project, both in terms of
meeting our high-accuracy requirements and keeping costs
in line,” said Gonzalez.

Digimapas Chile Supports Chilean Mining Operations

For ARAUCO, the benefits of the Trimble Harrier are significant. Ground models enable the team to perform in-depth
slope analysis of the forest, evaluate hydrological drainage
options and support road planning and engineering efforts.

Codelco, the world’s largest copper producer, recently
awarded Digimapas Chile a three-year contract to
monitor one of its substantial mining operations 30
km (18.6 mi) south of Santiago, the capital of Chile,
and approximately 2,900 m (9,514 ft) high in the Andes
mountains. The site includes several open craters in the
El Teniente copper mine; the areas regularly monitored
include some 1.4–16.3 sq km (140–1,630 ha). Codelco
needed an aerial mapping and spatial information
expert to help monitor drilling progress, maintain
safety and keep the project on track.

Because forested areas in Chile are mostly hilly and include
extremely steep terrain, harvesting is one of the most expensive tasks of the forest lifecycle. The digital terrain models
help harvest managers more effectively plan operations and
assist ARAUCO in making informed decisions about the
safety of its personnel in the field. The ARAUCO team was
able to optimize wood-extraction techniques, maximizing
product quality and profitability, and promoting the health
and sustainability of forests.

“With the Trimble solution we can capture, process and
deliver high-quality images and modeling data for virtually any area, at any height—all within a couple of days,”
said Dr. Rombach. “For a mining project like Codelco El
Teniente, it is critical to provide almost instant results;
after a heavy rain we fly over the mine to see how the pits
are impacted and to highlight possible erosion problems
that could cause considerable safety risks and impact the
project timeline.”

Typically three days after a flight, the captured data was
processed and delivered to ARAUCO, giving the team detailed modeling data throughout the project. To meet the
considerable project goals, Digimapas Chile employed a
22-person crew, including flight personnel, data editors and
ground processors, as well as quality control personnel.
The Digimapas Chile team seamlessly managed the logistics
of the entire operation, including transportation, flight plans
and the coordination of the considerable data-processing
effort, from its Santiago headquarters.

Trimble Harrier 56 Mapping System

“The reliability of the Trimble Harrier is extremely important to our business,” said Dr. Rombach. “We’ve used the
system more than 5,000 hours in the last three years in
various planes and helicopters—no other system I’ve seen is
able to produce such highly accurate, georeferenced digital
imagery on such a consistent basis.”
Rombach continued, “With help from Trimble we’ve built a
strong reputation as a top spatial information company for
forestry, mining and infrastructure companies and we plan
to continue expanding our business.”

Note: These projects were outside the area impacted by the
Chilean earthquake in February.
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Doing the
Impossible
Trimble VISION Technology
Improves Workflow and Makes
Surveying More Efficient

W

hen the Trimble VX Spatial Station was introduced in 2007, it received a lot of attention for being the first
instrument to implement significant scanning capability into a reflectorless, full-featured robotic total
station that surveyors could use for all conventional survey tasks, as well as scanning.

That attention was well deserved, and has helped make
the Trimble VX extremely popular with progressive surveyors and contractors around the world. But it slightly
overshadowed another significant first: the Trimble VX
Spatial Station was also the first instrument to stream
a live video feed from the instrument to the controller.
This innovation—Trimble VISION technology—allows
operators to “see what the instrument sees” from the
controller and take shots remotely, without returning
to the instrument during a setup. For any shot, to a
prism or in Direct Reflext (DR) mode, operators don't
need to be near the points being surveyed or even near
the instrument—they can be sitting comfortably nearby
(preferably in the shade). This feature has proven to be
nearly as game-changing as the instrument’s scanning
capability, because it makes everyday work safer and
more efficient, and in some cases is allowing surveyors to
do work that simply couldn’t be done previously. In fact,
Trimble VISION technology has proven so important to
new workflows that it has now been made available in the
Trimble S8 Total Station platform.
The beauty of Trimble VISION is in the details. Video is not
simply displayed on the controller screen for passive observation. Instead, using the touch screen of the Trimble TSC2
or Trimble CU Controller, operators can directly interact
with the dynamic image, tapping points for measurement,
and reviewing areas that were previously measured. They
can also use the prism and the Autolock™ feature to instantly take highly precise shots when needed. And at any
time, Trimble VISION can display an overlay of all of the
Technology&more; 2010-2
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shots taken, so that the field crew can double-check that
all important points have been captured.
It’s also routine to capture photos as needed, to supplement
note taking and provide visual documentation of the job
site. So, back in the office, rather than referring to hastily
completed sketches or notes, the CAD operator can simply
look at a photo in Trimble Business Center, complete with
a point number overlay. This eliminates confusion and
miscommunication between field crews and office staff.
A single operator can use a Trimble VISION-enabled
controller to do everything that can be done from an
instrument, including all stakeout options. Plus, they’ll
have a visual record of points set and points to be set,
which means points aren't accidentally overlooked.
While working, the rod person is directed to the next
point with direction and distance displayed on screen.
By eliminating trips back to the instrument, reducing
rework, improving project documentation and providing direct quality control onscreen, Trimble VISION
saves time and makes surveying more efficient. In
situations where crews are working far away from the
instrument, or are impeded by safety equipment or
traffic, every trip eliminated can save hours of project
time. And by keeping field crews out of busy intersections, construction sites, and other hazardous areas,
Trimble VISION also makes work safer. Interestingly,
progressive surveyors are finding that video-enabled
remote control is also allowing them to do work that
simply couldn’t be done otherwise.

Doing the (Formerly) Impossible

“There was no other way to do this,” says Murray Roddis, the owner of Landmark Surveys Ltd. in Alberta, Canada,
“We couldn’t get into the yard, we needed the video and screen captures, and had to do a scan of a railway switch.”
Roddis is talking about a recent survey of a chemical yard, undertaken on behalf of a firm that was expanding
railway sidings that ran through the yard. Everyone agreed that a survey was needed, but the chemical plant had
strict regulations requiring four days of orientation before entering its grounds—and four paid days seemed excessive
for about a half-day of field work.

So Roddis backed his crew truck up against the fence, and mounted the Trimble VX Spatial Station on a tripod
on the deck of the truck, high enough to see over the razor-wire-topped fence. Murray performed a remotely
operated face 1 / face 2 resection using a Trimble R8 GNSS System in “IS” (Integrated Survey) configuration,
mounted on top of the prism pole, on two points located outside the yard fence. The entire survey was
performed from outside the fence using Trimble VISION technology. ”We got all the information we needed,
and we didn’t have to send anyone inside.” Using the live video stream as a guide, Roddis was able to zoom in
on individual rails and take shots, scan all switches, take photo overlays of scanned areas, locate buildings, and
gather all the other information needed for a design survey. “We did it all remotely,” he says, “and the whole job
took just two and a half hours, which was absolutely perfect.”
On other occasions, Roddis has used Trimble VISION at night, in tandem with the Trimble VX's laser pointer, to
do critical work in usually crowded places. “For example,” he says, “we did some work in another chemical yard
which is normally very busy. Working on short notice and at night, when there was a lot less activity, we were able
to remotely survey two buildings and a large pipe rack. I’d target shots with the video stream and then, standing
near the object being shot because things were dark, I’d verify that we were targeting the right location on the
object with the laser pointer. It really worked beautifully, and helped us maintain safety and still complete the task
in a timely fashion.”
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Similarly, French surveyor Bruno Sciabica was asked to survey the inside of a flooded tunnel in Le Creusot,
France, where there was literally no solid ground allowing a setup. Instead, Sciabica mounted his Trimble VX
on a bracket attached to the tunnel wall, and paddled about in an inflatable raft, remotely scanning the tunnel
interior without getting his feet wet.
Three-dimensional scanning, GNSS receivers, real-time RTK networks and other cutting-edge survey
technologies rightly get a lot of attention for the way they change survey possibilities. It’s worth keeping in
mind that an innovation like Trimble VISION, though somewhat less spectacular, has quietly improved things
for surveyors every workday, by making their field work safer and more efficient, and by allowing them to do
work they couldn’t do before.

Prevailing in a Survey
Technology "Laboratory"
At 195 m (641 ft) long and 172 m (563 ft) high, the Crazy
Horse Memorial—now being completed in South Dakota’s
Black Hills—is the world’s largest mountain carving.
Work began in 1948, and over the years, increasingly
sophisticated survey technologies have been applied to
the task of planning the explosive blasts used to shape
the pegmatite granite into sculptor Korczak Ziolkowski’s
vision of renowned Lakota leader, Crazy Horse.
Nearly the entire mountain was previously scanned with
Trimble equipment, and the onsite engineering staff
currently uses a Trimble VX Spatial Station with Trimble
VISION video-streaming technology to update the
digital models as work progresses.
“The video-enabled, remote operation is invaluable on
a mountainside because it really takes a lot of effort to
get up and down,” says Engineer Kevin Hachmeister. “On
one recent job, eight geologists were roped to the side of
the mountain. We wanted to use their time efficiently, so
we gave all of them prisms to carry and used the videofeed and Autolock to get fast, precise shots without
wasting time.”
Hachmeister also likes one-person surveying because
there’s no chance for miscommunication with all the
drilling and bulldozing activity on the crowded blasting
benches.
Hachmeister says that staking out boreholes for
explosives or guide marks for future rock removal is
“incredibly easy” with Trimble VISION. “I set up the
VX at the base of a wall, and then I can rope up, take
the controller with me on a lanyard, and do my work
without having to rappel back down to work with the
instrument,” he says.
It’s good to know that surveyors with VISION are
creating art in the hills of South Dakota.
See the original feature article on Crazy Horse in POB’s 11/07
issue: www.pobonline.com
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On Track to Success

3D Scanner Delivers Added Value
in a Time-Sensitive Project

I

n more than three decades with Canadian Pacific Railroad, John Krcmar has been involved in a lot of surveys. But he had
never done one like this.

Part of Krcmar’s job is to investigate accidents and collect evidence and information. In 2009, he was called to investigate an
incident at a pedestrian/railroad crossing in Minnesota. Because the crossing was scheduled for demolition, Krcmar needed
to preserve the scene quickly, with as much detail as possible. Normally, he would have called for a site survey, which would be
done using a total station or GNSS system. Based on a suggestion from a colleague, Krcmar instead contacted Shive-Hattery, a
design and consulting firm headquartered in Cedar Rapids, Iowa.
Shive-Hattery sent Jason Ambort, a Certified Survey Technician, to the Minnesota site. Equipped with a Trimble GX 3D
Scanner and with Krcmar at his side, Ambort scanned the crossing and surrounding area, collecting information on roughly
300 m (1,000 ft) along both sides of the tracks and right-of-way. Processing the data using Trimble RealWorks Software, Ambort
created a 3D point cloud of the site. He also stitched together panoramic images using photographs captured with the scanner’s
high-resolution camera. In three hours the two men captured what might have taken a week to accomplish without the
scanner. Before the end of the day, Ambort gave Krcmar a 3D model that he could utilize immediately.
As impressive as the scanning technology was to Krcmar, for Shive-Hattery it was a natural evolution—the result of a deliberate
planning and decision process aimed at keeping the company at the front edge of technology and expertise. As early adopters
of EDM and GPS, the company’s move to scanning was a systematic—and profitable—decision. They have put the scanner to
work in a variety of applications including building modeling, topographic and volume surveys and cellular tower inventories.
An important part of Shive-Hattery’s approach is helping their clients make the transition to 3D data. The company spends a
lot of time making sure clients can take advantage of the information collected with the scanner. Ambort provided Krcmar with
Trimble RealWorks Viewer and helped him learn how to use it. Shive-Hattery also provides services to create animations and
fly-throughs of the 3D data.
Krcmar remains in awe of scanning and how Shive-Hattery is bringing it to their clients. “There are tremendous benefits from
the cost perspective,” Krcmar says. “When we knocked on Shive-Hattery’s door, we were amazed at what we found, and how
they had committed to investing in technology that would benefit us.”
-13-
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Uncovering the Cathedral
Builders’ Secrets

Advanced Technology Shines New Light on Gothic Masterpiece

B

uilt during the transition from the 12th into the 13th centuries, the Cathedral Notre-Dame de Chartres is known as one
of the finest examples of Gothic architecture in France. Constructed between 1195 and 1220 in the city of Chartes, 80 km
(50 miles) southwest of Paris, the Cathedral is the sixth church known to be built on the site. Since its dedication in 1260,
the building has survived fires, wars and the French Revolution. Its two steeples—more than 110 m (360 ft) tall and visible from
10 km (6 mi) away—served as a rallying point for medieval pilgrims traveling the St. Jacques de Compostelle trail. For a team of
French surveyors, the Cathedral offered an opportunity to travel back in time.
In 2009, the French government, supported by the Centre Region and the European Union, began a four-year program to restore
the vaulted ceilings of the Cathedral. The first part of the project, completed in the summer of 2009, was refurbishing the plaster
on the upper portions of the vaults above the Cathedral’s choir loft. As part of the overall project, the Region’s archeology
department commissioned a study of the Cathedral’s framework.
Prior to the restoration, the only precise plan of the Cathedral was a survey done in the 19th century by Jean-Baptiste Antoine
Lassus. Although very detailed, Lassus' work was incomplete and contained numerous errors. In 2009, Jérémie Viret of the city
of Chartres archeology department was assigned to conduct a modern survey of the Cathedral's frame. The resulting survey
would be used to document and understand the vaults' structure as well as provide better knowledge of the construction
techniques used to erect the building.
Surveying the structure presented unique challenges. The complex shapes of the Cathedral spaces required innovative and
detailed measurement. To complicate matters, the surveyors needed to contend with difficult access and strict requirements to
avoid damage to the structure. The surveying team of François Fouriaux and V. Lallet selected Trimble technology for scanning
and the topographic surveying of the building.

Surveying in the Service of Archeology

As part of the restoration, workers installed scaffolding in the Cathedral choir loft to allow access to the vaults and ceiling. Up
to 26 m (85 ft) high, the scaffolding allowed the surveyors to identify and measure elements that are generally out of reach, such
as the upper windows, openings cut in the vaults and putlog holes.
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Putlogs are horizontal timbers inserted into an opening
cut through the masonry. During the original construction
of the Cathedral, putlogs supported temporary scaffolding
platforms; the holes indicate the locations where successive
platforms were attached to the walls. The openings cut in the
vault were made during construction to enable routing the
ropes of the hoisting machines that operated in the loft.
Archaeologists and engineers study these features to develop
better information about how such a large and magnificent
building was constructed using the primitive tools of the
time. During the restoration work, the surveying and construction teams removed debris from the holes, including
wood from old scaffolds and fragments of brick and plaster
left over from the early construction. These items will be
analyzed to date them precisely.
For much of their work, the surveyors used a Trimble S6 Total
Station and a Trimble TSC2 Controller as well as a Trimble
VX Spatial Station. “We particularly liked the speed of this
equipment,” said Fouriaux. “The instruments and tripods
were set on the scaffolding, so it was difficult to keep them
level and stable. We had to stay some distance away from
them. We could do this by using the TSC2 running Trimble
Survey Controller Software in remote control mode with active laser sighting.”
The surveyors conducted two control traverses for the
project. The first ran through the interior of the Cathedral
to establish internal control points. The second traverse ran
on the outside of the building, passing through windows to
connect the interior points with the French national coordinate system. The team also placed reference points on the
exterior vault framework to provide control as the restoration
campaign moves forward. The team used the Trimble S6 for
the control traverses and for the standard surveys of all the
architectonic parts (arches, vaults and putlog holes). To capture the detailed architectural features such as capitals and
keystones, they used the scanning function of the Trimble VX. In
20 days, the surveyors collected a total of 8,000 points.

used plaster to imitate masonry by creating white dummy
joints on a light yellow background. All these elements combine to create a trompe l’œil (optical illusion), which gives the
impression of even spacing between the different transverse
structural members. The archeologists also found traces of
plaster from the 15th and 19th centuries. One of the surveys
in the choir loft identified graffiti signatures left by past
workers; the oldest signature dated from 1527.

Signatures from the Past

The measurements on the putlog holes and vault helped
improve the understanding of the how the Cathedral was
built. The information verified the hypothesis of Australian
architect and medieval historian John James, who stated
that the Cathedral walls were erected first on one side of
the building, then the other, with construction advancing
progressively toward the choir loft.

“We are in the process of producing a plan that will be much
more useful than the one from the 19th century,” said Fouriaux.
“We have produced different profiles and a 3D model to
understand all the architectural effort that went into the
vault. Since the model and these plans are in national coordinates,
they can easily be incorporated into the results of the upcoming
restoration campaigns. In the future we will have an even
more complete plan of the entire Cathedral.”

The irregularity of the different architectural parts was offset
by the decoration and by the arches that support the vault,
which originally was virtually flat. The 13th-century artisans
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Inventorying One Million
Utility Poles

B

arnes & Duncan Land Surveying & Geomatics (www.barnesduncan.com), headquartered in Winnipeg, Manitoba, Canada,
has partnered with a major Canadian utility with more than 525,000 electric customers and more than 260,000 natural gas
customers to implement a more efficient way of managing the utility’s approximately one million utility poles.

The multi-year project consists of locating utility poles
across a province roughly the size of Texas, affixing a bar
code to each pole, scanning each bar code into the utility’s
database, collecting specific data about each pole’s attributes, and capturing photos of many of the poles. “The goal
of the project is to develop an asset registry of the utility’s
power poles with all of the information they’ll need to better
manage and service their assets,” said Mitch Carels, project
lead at Barnes & Duncan.

The team’s equipment includes 12 Trimble GeoXT™ Handheld
Computers, each loaded with Trimble TerraSync™ Software
for data collection and maintenance, as well as image
application software for easy processing of digital photos.
Each field worker is also equipped with an external Bluetooth barcode scanner and a waterproof, shockproof digital
camera. Trimble GPS Pathfinder® Office Software is used to
process the collected data; the data is managed, analyzed
and viewed using GIS software.

Carels’ field team comprises 12 men who travel across the
utility’s service territory to collect data on a daily basis.
Temperatures across this diverse landscape can range from
–35 ˚C (–31 ˚F) in winter months up to +35 ˚C (+95 ˚F) in
summer. A 13th member of the team manages all of the data
once it has been collected.

According to Carels, the Trimble handhelds were selected
for their rugged, compact design, integrated Bluetooth capabilities, one-battery operation and wireless functionality. “I’ve
been using Trimble equipment for 20 years and the GeoXT
handhelds were the obvious choice for this job,” he said. “A
lot of other manufacturers don’t really understand how tough
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our work environment is. The temperatures can be bitter
cold, and the computers are dropped in snow banks, mud,
and water. I need equipment I can count on to withstand a
lot of abuse.”
Barnes & Duncan began by using the GPS Pathfinder Office
software to create a data dictionary to make it easy for the
field workers to collect consistent information about pole
attributes such as identification number, type, attached
equipment, general observations and more. The team also
configured the GeoXT handhelds, loaded existing background maps onto them, and trained both field and office
workers on procedures.
In the field, a typical day starts when the workers head out
in trucks, ATV’s, snowmobiles or on snowshoes, depending
on the conditions. The background maps, which contain
aerial photos of most of the utility’s power poles, give the
team a general idea of each pole’s location.

The database is also invaluable for non-scheduled emergency
repairs. “If lightning hits a pole and a transformer blows,
utility asset managers can pull up a photo of that pole, see
which properties it feeds and what equipment is on the
pole, and instruct field workers about the types of materials
they’ll need to repair it, all without leaving the office,” said
Carels. “It would simply be impossible to provide this type of
location and attribute data without the type of technology
we have today.”

At each pole, a worker mounts a barcode tag approximately
1.5 m (5 ft) high, and then scans the tag using a barcode scanner wirelessly linked to the GeoXT handheld. Next, the worker
collects up to 80 data attributes about each pole. Lastly, a
photo may be taken of the pole and automatically linked to
the barcode and attribute data. “With the barcode, every pole
has a unique identifier that is easily searchable in the GIS," said
Carels. “When we are finished, our client will know the exact
location of each pole with sub-meter accuracy.”

Asset managers at the utility anticipate that these capabilities will significantly reduce costs through more proactive
scheduling of routine maintenance, repairs and replacement operations for years to come. Moreover, this data
can provide critical information during a power outage to
facilitate restoration efforts, particularly since the utility
covers such a vast geographic area.

“We’re very methodical in our data-collection processes.
This isn’t a job you want to do more than once, so it’s important to get as much accurate information as possible
the first time,” said Carels. “The Trimble GeoXT Handheld
is easy to use, and our custom data dictionary allows us
to collect consistent information quickly. The handheld’s
compact design and wireless features also help our workers
travel light and cover the territory as efficiently as possible.”

“Now more than ever, utility companies are realizing that
teaming with a survey firm such as Barnes & Duncan to
build a comprehensive GIS pays for itself many times over in
terms of cost savings, operational efficiencies and customer
response,” said Carels. “Thanks to the ruggedness and reliability of Trimble’s mobile mapping products, even utilities
in the harshest, most dispersed geographic locations can
realize these benefits.”

The worker responsible for data management and analysis
travels with the team, setting up a makeshift office in the
nearest hotel room. Each GeoXT handheld is connected to
an office laptop; data files are imported into GPS Pathfinder
Office software. The data then is post processed using a
batch processor and exported into GIS software, where it
can be viewed, edited and analyzed for correctness. Once
the quality assurance process is complete, the data is exported to the utility’s operational GIS.
With its comprehensive database, the utility’s asset managers and engineers can now query for specific information
about the power and light poles throughout the province. For
example, they can easily create a report showing the location
of all street lights with 100-watt light bulbs and can use their
GIS to pinpoint the specific light standard that has a burntout bulb when a customer calls.
-17-
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A Loooong Survey

T

he Delta-Mendota Canal in California’s Central Valley is one of
the state’s longest at 188 km (117 mi). Since the seasonally dry
valley produces 10 percent of U.S. agricultural products, the
Delta-Mendota—along with the rest of the massive Central Valley Project1—is critical water infrastructure and simply must be kept flowing.

Tim Jackson, L.S., surveyor for the California Bureau of Land
Management, recently surveyed the entire length of the canal,
updating the right-of-way and boundary grid, setting targets for
an aerial survey, and checking and extending a control network.
Jackson has done long canal surveys before, but he says that this
time his work was a lot easier; “We’ve been using GNSS equipment for a while—the Central Valley is wide open without much
canopy—and this time we had access to CSVSN as well.”
The California Surveying Virtual Surveying Network (CSVSN) is a
cellular-linked Trimble VRS Network that coordinates the feeds
from 34 Trimble GNSS Reference Stations. Because one network
covered the entire 188-km canal, all aspects of the project were
simplified. Horizontal and vertical control were compared to a
consistent coordinate system. And boundary information is now
on a single, geo-referenced system, rather than multiple local systems.

The California Aqueduct and Delta-Mendota Canal
Photo courtesy of U.S. Bureau of Reclamation

“The VRS made a big difference on this project,” says Jackson. “As
a comparison, we did a similar project on the Friant-Kern Canal,
which is longer, about 245 kilometers (152 mi). We set 40 control
points for the Friant-Kern project and only set four on this one. And
we checked in with no errors. Friant-Kern was just five years ago,
and it was a lot more work.”
The bottom line for Jackson is that he can do the same work much
more efficiently. Six crews were used on Friant-Kern, but on the
Delta-Mendota survey just one or two were used. Jackson says that,
“CSVSN was a huge timesaver—not only did we not have to repeatedly
move a base station, we had another receiver to work with. The
subscription fee easily paid for itself.”
Jackson was also able to verify subsidence along the canal—he
discovered that benchmark elevations at the north end of the canal
were within a tenth of a foot of historic values, but as he moved
south subsidence increased to nearly 0.6 m (2 ft). All of the survey
information gathered will improve maintenance of this important
infrastructure resource.
The Delta-Mendota Canal project shows that a land surveyor can do a
lot with GNSS equipment and a cellular-linked RTN. Skilled surveyors
will always be needed for big infrastructure projects like this, and
as pressure to do more with less increases, they’ll continue to need
sophisticated technology to get their work done.
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The Central Valley Project, operated by the U.S.
Bureau of Reclamation, is one of the world’s largest
water storage and transport systems. It comprises
some 20 dams and reservoirs, 11 power plants and
805 km (500 mi) of major canals as well as conduits,
tunnels and related facilities. The CVP annually
delivers about 863,440 hectare-m (7 million acre-ft)
of water for agriculture, urban and wildlife use.

1.

See feature article in Professional Surveyor's March
issue: www.profsurv.com

Surveying the Ski Lifts
of Mount Etna

I

upper terminal 206 m (676 ft) above. Once the axis was known,
Calì used the COGO and Stakeout functions in Trimble Survey
Controller Software to compute and set a series of points along
the lift’s centerline near the cable support towers. The construction company then used the points to align the towers and cable.
The work ensured smooth, safe operation of the ski lift.

t’s a place of sparkling cold air, spectacular vistas and
impressive demonstrations of nature’s power. Rising more
than 3,300 m (10,800 ft) above the east coast of Sicily, Mount
Etna is Europe’s largest active volcano. The mountain’s scenery
and almost constant volcanic activity make it a year-round
attraction. In the winter, Etna is home to one of Europe’s southernmost ski resorts.

In addition to steep, difficult terrain on the volcano, the crew
endured fog and difficult weather conditions. In just two days,
Calì's team completed work to set the points needed by the
contractor. They completed all of the required computations in
the field, with no need to return to the office. “We worked in
precipitous terrain,” said Calì, “and could not have achieved the
same cost savings without using Trimble GPS. It allowed us to
work without difficulty, even in the fog.”

Operating the lifts and infrastructure for a ski resort is a
demanding job. One of the most important functions is maintenance and alignment of the lifts that carry tourists and skiers
up the mountain. With a short construction season and strict
requirements for precision and accuracy, the lift construction
company Dopplemayr Italia called on a local surveyor, Salvatore Calì, to provide surveying for construction on a new ski lift.
While surveyors often use optical surveying instruments for this
type of work, Calì—with an eye to the mountainous terrain and
challenging weather—selected the Trimble 5700 GPS System.
Calì used one Trimble 5700 GPS Receiver, equipped with a
Trimble Zephyr Geodetic Antenna and Pacific Crest Radio
Modem, as the base station for the project. The crew established base station control points high on the mountain in
locations that provided good radio coverage for the rover
below. A second Trimble 5700 with a Trimble TSC2 Controller
was the rover. Each day, the crew performed a site calibration
to transform the survey to the Sicilian coordinate system, and
then used RTK for all of the measurement work.
The project required Calì to determine the centerline axis of the
lift, from the lower terminal near the village of Nicolosi to its
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Photo Contest

T

his issue’s Photo Contest winning images present quite a contrast: from a technological university athletic field in
upstate New York to the beautiful nature of Africa’s Republic of Congo to the snowy peaks of the Italian Alps. First
place—and a Trimble 4-in-1 all-weather jacket—goes to surveyor Salvatore Calì for his shot of the top of Mt. Etna
on the coast of Sicily. You’ll see the photo on page 19 and the back cover.
This issue’s Honorable Mention winners will each receive
a limited-edition Trimble watch:

Target: Touchdown!

RDM Surveying Consultants’ William W. Glasser, Jr., PLS,
took this picture of RDM Surveyor Chris Michael using
the Trimble S6 Total Station at Rensselaer Polytechnic
Institute (RPI) in Troy, New York. RDM was tasked to
verify and certify the football field striping for RPI’s East
Campus Athletic Complex project. RDM surveyors set
the original project control, laid out campus seating
and verified the layout of other surveyors working for
the various sub-contractors. Says RDM owner Rodney
Michael, PLS, “We have been the RPI campus surveyors
since 1978. We were the first company in New York
State to purchase a Trimble S6 and cannot say enough
about the instrument.”

This One Gets the Gold!

Banro Corporation's Chief Surveyor Mike Trenor sent
this lovely image taken at their Lugushwa gold project
in South Kivu, Democratic Republic of Congo (DRC).
In Lugushwa since early 2005, Banro's current project
includes diamond drilling as well as surface exploration to
identify new targets for exploration. Butterflies notwithstanding, the Trimble R8 GPS System has been hard at
work in the Congo since November 2005; Trenor writes
that the Trimble R8 System has been "indispensable
in a country with no reference network. We also have
two Trimble 4400 GPS Receivers set up as base stations,
logging single- and double-frequency GPS data using
Trimble Reference Station software. The geologists use
Trimble GeoXT Handheld Receivers for their day-to-day
geological mapping, and correct their data against the
base stations using Trimble Pathfinder Office Software.
Our surveyors are using the Trimble R8 System (both
RTK and post processed) to survey exploration drill
hole collars and for other survey-related tasks."
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CONNECTIONS THAT WORK FOR YOU.

November 8–10, 2010
The Mirage, Las Vegas

Don’t miss Trimble Dimensions 2010—the positioning event of
the year! It’s the one place where you can make connections and
gain insight into positioning solutions that can transform the way
you work. Be inspired by our panel of visionary guest speakers.
Increase your knowledge base from hundreds of educational
sessions that focus on surveying, engineering, construction,
mapping, Geographic Information Systems (GIS), geospatial,
infrastructure, utilities and mobile resource management solutions.
Register now and you’ll learn how the convergence of technology
can make collaborating easier and more productive to gain a
competitive edge.

To find out more about Dimensions 2010, visit www.trimbleevents.com

Photo Contest

Enter Trimble’s Technology&more Photo Contest!
The winners of the Trimble Photo Contest
receive Trimble prizes and the photos are
published in Technology&more. This issue’s
first place winner is the Mt. Etna photo by
surveyor Salvatore Calì of Italy on page 19.
Honorable mention winners are published
on page 20. Send your photo at 300 dpi resolution
(10 x 15 cm or 4 x 6 in) to Survey_Stories@trimble.
com. Make sure you include your name, title and
contact information.
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