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President’s Letter
August 15, 2022
I have been thinking a lot of about change lately. Changes in my life, changes in the world around me, and changes in my
profession. It feels like some part of my daily life is always being affected by change. I do not always enjoy change, but it does
not seem to be slowing down any time soon!
Albert Einstein once said, “The measure of intelligence is the ability to change.”
As we continue to move the profession of Land Surveying forward we need to learn how to navigate our way through the
changes and disruptors in the world around us to keep our profession relevant for the future. We need to continue to educate
the public and private sectors about the importance of quality boundary surveys. We need to be able to explain to design
professional the pros and cons (mostly cons) of using readily available LiDar and GIS data for project design. We need to stay
current with technology and work flows within our industry, while not forgetting the past. We need to adapt to a changing
workforce and general culture of work. Finally, we need to continue to mentor and educate the people within our industry so
we have a strong workforce for years to come.
If we can all work together to intelligently address the changes within our profession land surveying will continue to be an
exciting and rewarding career for years to come.
Sincerely,

Matt Tinkham
PSAN President
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Summary of June 17, 2022 Board Meeting
Subject to approval by the Board of Directors
The PSAN Board of Directors Meeting on June 17, 2022, was
held at the Nebraska State Surveyor’s Office and began at
9:07AM CT.

Director Reports
Jerry Penry reported that he’s been busy with repository
tasks. Will be speaking at the 6/18 SENSLA meeting.

The roll call was as follows:
President, Matt Tinkham — Present
Vice President, Chad Marsh — Present
Treasurer, John Berry — Absent
Secretary, Mark Streit — Present
Administrative Secretary, Gwen Bowers — Present
Directors
Jay Dubs, Chairman — Present
Jai Andrist—Present
Brian Foral — Present
Warren Headlee — Absent
Grant Miller — Absent
Jerry Penry — Present
Casey Sherlock, State Surveyor — Absent
Dennis Whitfield, SENLSA Affiliate — Absent

Standing Committees
Education: Dylan Campbell will be taking over the education
committee and administering the pre-exam workshops at
seminars.
Legislative: The trespass bill died at the last legislative
session.

GIS: Head of the Nebraska GIS/LS organization is leaving to go
to a private company. NE Maps and NGS groups are talking
about new aerial lidar survey data, which is exciting.
Publications: Gwen Bowers requests content, articles, photos,
etc. to include in the quarterly newsletter.

Minutes from the March 25, 2022 meeting were read and
approved.

Associate: Dylan Campbell is going to direct this committee
with Brian Foral as the liaison from the PSAN Board. Brian
met with Dylan’s students and went through records
research at the local courthouse.

The Board approved the Treasurer’s report dated June 14,
2022.

The meeting was adjourned at 10:38AM CT.

Conference Committee
Soliciting bids from other conference venues around the
state for possible winter conference locations.
2022 Summer Seminar flyer has been communicated to
membership and online registration is live.
Dan Martinez is lining up speakers for the 2023 Winter
Seminar.
No updates for the 2023 Summer Seminar.
Officer Reports
President, Matt Tinkham reported that he’s been working
with the SCC Advisory Board in updating their curriculum and
strategizing on how to get more land surveying students in
the door—career fairs, word of mouth, etc. There is a lot of
great new energy being put into the program.

PSAN Board Meeting
September 16, 2022 at 9AM CT
Nebraska State Surveyor’s Office
Lincoln, Nebraska

PSAN Board Meeting
December 2, 2022 at 9AM CT
Nebraska State Surveyor’s Office
Lincoln, Nebraska

After the complete June 2022 minutes are approved by the PSAN Board,
they will be published to the PSAN website.
https://nebraskasurveyor.com/meeting-minutes/
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Refining Measurement

xyht.com

May 23, 2022—xyht.com

July 12, 2022

A L A N D S U R V E Y O R U N PA C K S T H E C O N C E P T O F A C C U R A C Y
“Accuracy is addictive,” my friend David Doyle once said.

points wrapped around the globe.

Doyle is a geodesist by trade. For someone in his line of work,
this addiction has a rich tradition.

So Doyle’s addiction does not require an intervention. Because
the planet’s dimensions are always in flux and new
applications require even more exact calculations, one might
even say it’s a job requirement.

Geodesy is the study of Earth’s shape, rotation, and gravity
field. The discipline involves an eternal quest to refine
measurements and calculations that date back to the ancient
Greeks.
Doyle spent much of his career with the National Geodetic
Survey, a program within the National Oceanic and
Atmospheric Administration (NOAA) with roots in Thomas
Jefferson’s efforts to survey the coastline during his
presidency.
Jefferson considered the effort crucial to improving shipping
and commerce for the young nation. Today, accurate coastal
surveying is still crucial, especially as climate change and sea
level rise change the physical parameters of coastlines.
Doyle worked on the National Spatial Reference System, one
of the program’s cornerstones. It consists of reference points
that serve as the authoritative source for measurements such
as latitude, longitude, and height.

Defining Accuracy Accurately
For surveyors, whose livelihoods depend on the ability to
make authoritative geographic measurements, the need for
accuracy is a given. At the same time, the concept is chimeric,
with requirements that differ depending on the job.
For centuries, the surveying profession changed very little.
Until recently, we still used tools like chains, tapes, transits,
and theodolites to triangulate positions.
For the past few decades, we’ve become more reliant on
positioning based on signals from global navigational satellite
systems (GNSS) like GPS. We make extensive use of geographic
information system (GIS) technology to gather, store, and
display our work—using phones and apps on location.
As a surveying tool, GIS is somewhat agnostic, valuable for its
ability to serve as a kind of container for innovation. A GIS can
integrate and create map layers from different sources of
information, including previous surveys, satellite images, lidar,
and drone imagery.

You may not require this kind of accuracy during your daily
routine, but the work of geodesists lurks in the background
every time your map app determines your position. These
calculations are always based on an ellipsoid—a mathematical
conception of Earth’s shape and dimensions—and a datum, a This ability to compile data in layers has made GIS an
enormous boon to surveyors, transforming what we can
coordinate system that creates a virtual grid of reference
THE NEBRASKA SURVEYOR / Summer 2022
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achieve for clients. But not every job calls for maximum
extreme precision. Constraints of time and money often force
us to think critically about what we need for a given
assignment.

developments could impact the evolution of autonomous
vehicles. The authors had attempted to quantify the
acceptable safety of an autonomous vehicle’s wayfinding
apparatus.

In the past, accuracy was something we all strived for without
considering what the concept really means. Now we have to
ask a question all addicts must inevitably face.

Van Sickle translated their findings, which were presented in
the language of statistics—how close to 100 percent
confidence must any calculation inspire to be safe—into radial
distances. In other words, how much could a car’s actual
position be off while staying safe?

How far will I go to satisfy my addiction?
Check the Map

The results were sobering. For instance, at any given moment
At the recent Survey & GIS Summit, Jan Van Sickle described a while traveling on a normal (non-highway) road, a car would
thought experiment he conducted. A geospatial engineer with need to know its position inside a lane to within 10
centimeters.
decades of experience who now works on mapping systems
for autonomous vehicles, Van Sickle wanted to quantify the
“Wow,” Van Sickle told his audience. “They are proposing a
accuracy required for driverless cars to function safely.
very high bar.” Van Sickle described that bar as “safety-of-life
Van Sickle explained that he began with the premise that
digital mapping is the foundation of all other systems in an
autonomous vehicle. Every other part of the architecture that
allows a car to function safely without a driver—cameras,
lidar, and control systems, to name just a few—depends on
the functionality of this ingrained map.
“How accurate would this map have to be?” he asked,
addressing his audience. “Well, that’s a hard question.”
A High Bar

For guidance, Van Sickle explained, he consulted a paper
published in 2020 that examined how recent GNSS

accuracy.”
We can think of Van Sickle’s concept as representing a kind of
“hyper-accuracy.” The tools of land surveyors can easily hit
those benchmarks, but we are typically dealing with static
measurements, not speeding vehicles.
For some time now, I’ve thought about the different ways
surveyors define the concept of accuracy in our work. My
formulation breaks down into six definitions.
I believe everything we do involves at least one. Furthermore, I
think if we tease apart safety-of-life accuracy as it applies to
autonomous vehicles, we find that it includes all of them.

Details and data are the basis of the surveyor’s never-ending quest for accuracy.
THE NEBRASKA SURVEYOR / Summer 2022
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1. Absolute Spatial Accuracy: This is the big one, the gold
standard, the kind of accuracy that gets the world’s David
Doyles out of bed in the morning.

and do you know for sure that nothing significant has
changed since then? The need to guarantee temporal
accuracy can sometimes mean the same area is surveyed
many times over the years, but it’s often better to be safe
than sorry.

To achieve this accuracy, we need to express our findings in an
objective way that compares them to every other point in the
world. That means latitude, longitude, and vertical height.
If a city wants to put in a new waterline on one side of the
street, surveyors may be called to measure the distance
We achieve that by basing our readings on GNSS signals—not between the line and nearby utility poles. It could replicate a
just GPS, but also Russia’s GLONASS, China’s Beidou, and
survey done several years before, but unless planners and
engineers are absolutely certain nothing has changed in the
the European Union’s Galileo satellites. The large number of
interim, the costs an error could incur justify re-surveying.
reference points helps us refine our calculations.
One of the great advantages of integrating GIS into the
GNSS satellites transmit time-stamped signals. Every GNSS
surveying ecosystem is that it can help maintain this temporal
receiver (including the GPS chip in your smart phone)
accuracy. Surveyors can consult old plans, saved in a GIS, that
calculates position by measuring the elapsed time since the
contain notes and metadata (data about data) that provide
signal left the satellite. If it can do this with at least four
crucial information.
satellites simultaneously, the receiver can calculate position in
Temporal accuracy is of course important for autonomous
three dimensions to a high degree of accuracy.
vehicle systems, to ensure the road matches the map.
Alas, not high enough for some surveying jobs. The problem is
4. Topological Accuracy: Topological accuracy is about how
that the signal, when it reaches the planet’s lower
features of the same landscape relate to one another.
atmosphere, encounters interference that can delay its
journey.
For instance, a building is located on a certain street. The
building and the street appear on a map, but the building is
The delays are very small—just a few microseconds—but
shown on the wrong side of the street. This is an example of
because the signals are traveling at light speed, those delays
topological inaccuracy.
can result in large positioning errors. Surveyors needing
absolute spatial accuracy use methods that determine the
Questions about topological accuracy often arise in the
signal error at their current location.
context of zoning. A database may describe a certain land
parcel as existing in a zone designed for, say, commercial
An autonomous vehicle’s digital map will also contain some
component of absolute spatial accuracy, a calculation of where activities, when in fact it is in a residential zone. [Is the type of
cadaster work we’ve written about in places like Azerbaijan
in the world the car is.
and Colombia an example of this kind of accuracy?]
2. Relative Spatial Accuracy: This is the most common type
For an autonomous vehicle, topological accuracy could mean
of accuracy sought by land surveyors. Relative accuracy
doesn’t mean a surveyor achieves a lower level of quality, understanding that a right turn will take it onto a footpath, not
a road. Or it could be knowing when it has entered a school
however. It just means measurements are local.
zone with a reduced speed limit, similar to the way geofencing
If you own a piece of property and want to know if there is
firmware in most commercial drones prevent the aircraft from
enough room to add an addition to the house, you don’t need flying too close to airports.
to know latitude and longitude. You just need to determine if
5. Feature Identification Accuracy: A map or database may
the addition will encroach on your neighbor’s property or
accurately note that there is something at a given
meets regulatory setbacks.
geographic coordinate. But that doesn’t mean that this
Accuracy is vital for these jobs—but not in a way that requires
something is the thing the map/database says it is.
relating it to these objective coordinates.
Perhaps at some point in the past, a data-entry error turned a
Relative spatial accuracy is enormously important for
fire hydrant into a mailbox—or a utility hole for a sewer
autonomous vehicles to operate safely. When the system
system into one for a watermain.
determines the distance between a car and a highway
This is often the case with aerial imagery, which can be very
guardrail, the result must be accurate to a high level of
detailed while still obscuring the identify of some objects.
dependability.
Feature identification is obviously of huge importance for
3. Temporal Accuracy: You say you already have the
surveyed results of an area? Well, when were they done— autonomous vehicles, which need to recognize, for example, a
THE NEBRASKA SURVEYOR / Summer 2022
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stop sign.
5. Attribute Identification Accuracy: This involves accuracy
that is not geospatial. An object may be correctly
identified in a map or database, while still containing
incomplete or inaccurate information about it.
Is the fire hydrant one installed in a city’s early days or more
recently? That can be crucial detail for a firefighter as it has
implications for the tool used to turn them on.

The primary challenge, he suggested, is not building this kind
of mapping—it’s maintaining it.

He quoted the latest iteration of the National Geodetic
Survey’s strategic plan for the National Spatial Reference
System: “Earth is dynamic, and NGS must track temporal
changes to the defining points of the system to continually
maintain its accuracy.”
He was describing a particularly challenging form of temporal
accuracy that surveyors know well.

Is the building that is listed in a city’s tax records as having two
units actually a triplex? This matters greatly to the city tax
The planet’s tectonic plates are in constant motion. That
assessor as it’s tied to the revenue that can be collected.
means that a point surveyed one year is actually in a different
location the next.
Surveyors tend not to collect much attribute data. We’ve
typically been more concerned with noting correct locations— For certain long-term infrastructure projects, such as the years
for us, a fire hydrant is a fire hydrant. But one of the
it takes to build the new San Francisco–Oakland Bay Bridge,
advantages of the turn toward GIS in the profession is that it’s this difference matters because construction from both sides
easy for us to add descriptions or other useful information that must meet exactly in the middle. Fortunately, we know
can be called up on the map.
enough about how fast and in what direction every part of the
world is moving to make the necessary corrections using GIS.
For wayfinding, point-of-interest data detail types of places,
such as restaurants and then further classifies that data, such Surveyors who need to account for this movement must know
as Chinese restaurant. When telling your autonomous car
when a point was first surveyed. The where is directly
where to take you, you might get annoyed if you want Chinese correlated with the when. “To know a coordinate,” Van Sickle
food and end up at a burger joint. If you need to arrive at the said, “you must define a moment of time.”
hospital but instead find yourself at a veterinarian’s office,
This is a huge challenge for autonomous vehicles. Van Sickle
that’s more than an inconvenience.
demonstrated how two cars using two different coordinate
systems that align in one year diverge by more than a meter
Accuracy In a Dynamic World
20 years later.
Van Sickle concluded his presentation at the Survey & GIS
Summit by noting that mapping is becoming more of a globally This year, the cars pass each other safely. Two decades later,
unified endeavor, while the need for high-level accuracy
they’re on a collision course.
continues to increase.
The problem is not insurmountable, but solving it will require
“I have a worry on this subject that I’d like to share with you,” vigilance. Like our planet, achieving accuracy is a dynamic
he said. “How will we maintain high-accuracy safety-of-life
process, never static.
mapping at a global scale?”

2023 Winter Seminar
February 9-10, 2023
Holiday Inn
Kearney, NE
BE SURE TO CHECK OUT
THE PSAN WEBSITE FOR
ADVERTISED POSITIONS
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PROFESSIONAL SURVEYORS ASSOCIATION
OF NEBRASKA

September 9, 2022

Dear PSAN Member:
It is time to renew your PSAN Membership for 2023.
I understand that it is convenient to pay your dues at the Winter Convention however this creates a bookkeeping mess.
•
Please submit your dues as soon as possible to the address listed under “MAIL TO” on the next page.
•
Please complete the Member Information portion in its entirety. We are updating our records and want to be sure
we have your most current and accurate contact information.
•
You can renew your annual membership online! Click Here or find it on the sidebar of the website.
Please DO NOT use Internet Explorer when completing online renewals; the form isn’t compatible with the Internet
Explorer web browser.
We have several email addresses that do not work. If you have changed your email address and neglected to notify
PSAN, please be sure to write it legibly on the sheet to be returned with your dues. If your email address has not
changed, the security on your computer may have been set higher or set so as not to accept bulk emails. Also, if you
are not receiving email from PSAN and I’m not getting the “not deliverable” message, you may want to check your
“junk file” to make sure your computer isn’t looking at PSAN as spam.
Your membership in PSAN is an investment in your professional future. We as a group make a larger impact on issues
that affect each and every one of us. When there are important issues, we try to keep you informed. We provide
educational services and information for professional development hours, pre-exam seminars and workshops.
If you have a question, an idea, or would like to get more involved in PSAN, please contact an officer or board member
or our PSAN office at 402-432-3444. Our e-mail address is: PSAN@nebraskasurveyor.com

Thank you for your cooperation.

John Berry, Treasurer, PSAN

PLEASE BE SURE YOUR DUES ARE PAID BEFORE NOVEMBER 15, 2022
THE NEBRASKA SURVEYOR / Summer 2022
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Complete the form in its entirety and use only one form for each person.
Make your dues check payable to: Professional Surveyors Association of Nebraska and
MAIL TO:
Gwen Bowers, Administrative Secretary
Professional Surveyors Association of Nebraska
PO Box 83206
Lincoln, Nebraska 68501
Class of Membership

PSAN Membership Fee

NSPS Membership Fee

Active Member – Nebraska Resident

$175.00

Included

Active Member – Non-resident

$125.00

Optional - $50.00

Associate Member

$75.00

Optional - $50.00

Retired Active Member

$5.00

Optional - $50.00

Honorary Member

$0.00

Optional - $50.00

Sustaining Member

$300.00

N/A

Student Member

$10.00

N/A

Affiliate Member

$15.00

N/A

Total

Total Payment Due:

Members Information
Name:
Address:
Address 2:
City, State, and Zip Code:
Company:
Preferred Phone:
Alternate Phone

Preferred Email:
Alternate Email:
Please help and volunteer to better serve your organization!
I would be interested in serving as a PSAN officer.

Yes

No

I would be interested in serving as a PSAN board member.

Yes

No

I would be interested in serving on a committee for PSAN.

Yes

No

PLEASE BE SURE YOUR DUES ARE PAID BEFORE NOVEMBER 15, 2022
THE NEBRASKA SURVEYOR / Summer 2022
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Thoughts on Professional Practice and Education

Article 2: FS Exam as a Student Graduation Requirement
by Knud E. Hermansen † P.L.S., P.E., Ph.D., Esq.
This is the second article focusing on professional practice and education. While I suspect there is support for the
thoughts I am going to reveal among the profession, many academic administrators and faculty will disagree with what
I am about to say. Agreement of all is never possible. Even the best of advice is often dismissed. (Not that my advice is
always the best.) There is an old Jewish saying “If God lived on earth, people would break His windows.”
By way of introduction and upon which my thoughts will be measured, I introduce myself briefly. I taught
surveying for more than 30 years and still do contract teaching for surveying and engineering programs. I was a
surveyor and engineer for over twenty years in the military before retiring. I have been licensed in several states as a
surveyor, engineer, and attorney - almost fifty years as a surveyor. I still have an active license for each profession in at
least one state.
The focus for this article will be to advocate requiring the fundamentals of surveying exam in order for a student
to graduate from a surveying or geomatics program. Note and I emphasize that I am not advocating the student pass
the exam in order to graduate, merely be required to take the exam.
I suspect those reading this article are familiar with the three exams required for licensure. Briefly, the first exam
is the fundamentals of surveying (FS) exam. The second exam is the professional surveyor’s (PS) exam. The third exam
is the state specific exam. The FS exam tests the examinee on topics that a quality surveying program should cover in
its curriculum. Most states, if not all states, allow senior college students to take the FS exam. Therefore, there is no
barrier to prevent a surveying program from requiring students take the exam as a pre-requisite for graduation.

I provide three arguments for a surveying program to require students take the FS exam.
First, I believe a primary purpose for any surveying program is to provide graduates to feed the needs of
employers and the profession. Whether the graduate seeks employment in the private or public sector, licensing is
generally required to achieve more pay and higher positions. Licensing is required to own or manage surveying firms
offering services to the public. What better way to begin the transition from academics to a professional stature than
require the first professional exam while still involved in academic learning.
Second, the breadth and depth of surveying knowledge will never be more retentive than at or near graduation.
After graduation, the graduate tends to increase their depth of knowledge in limited topic areas of surveying while
forgetting knowledge in other topic areas. By way of example, the new employee that spends the next four years after
graduation doing drone mapping is likely to have forgotten a great deal of knowledge they once possessed on
boundary law, measurement adjustment, and so on. Therefore, the best chance for passing the FS exam that tests on a
broad range of surveying topics is immediately prior to or shortly after graduation.
I have heard students claim they will be better able to study for the FS exam later after they are employed and
without the academic burdens of course attendance, homework, and course exams. I caution otherwise. My
experience shows that the new graduate is often immersed in long hours at work and is soon distracted with marriage,
home ownership, child raising, and family commitments. All too often the graduate who has not taken and passed the
FS exam while in college, fails to pass the exam later or cannot commit the time to prepare and take the FS exam later.
For a third reason, I believe a graduate that has passed the FS exam, and placed this achievement on their
resume at graduation, has many more opportunities for employment and advancement upon graduation than a
graduate who has not taken the FS exam. An employer will seek out graduates and pay a higher wage to those that
have already passed the FS exam. These students have proven a mastery of topics deemed necessary for professional
practice and advancement.
(Continued on page 22)
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Increasing Sur veying Accuracies and Productivity
August 11, 2022 by Matteo Luccio
gpsworld.com

Land surveying is an ancient practice, dating back at least 5,000 years to when Egyptian rulers used it to tax land plots. Over the
centuries, it has been repeatedly transformed by new technologies — the compass (about 200 B.C), the theodolite (1550s),
Gunter’s chain (1620), the sextant (1757), electronic distance measurement (1950s), and total stations (1970s). Then came
GPS, followed by the other GNSS and corrections services.
Now comes sensor fusion, which aims to compensate for the limitations of GNSS — orbit and satellite clock errors, ionospheric
and tropospheric delays, multipath, dilution of precision, urban canyons, jamming, extremely weak received signal, etc. — by
integrating it with other sources of positioning data, including inertial measurement units (IMUs), lidar sensors and cameras.
Even crowdsourced geolocation data collected with cell phones help expedite surveys by guiding surveyors to landmarks.
In the following article, representatives of five companies share their perspectives on recent advances in surveying and the
remaining challenges.

Many More Satellites
Compared to just a few years ago, there are many more GNSS
satellites, signals and options for correction services. Over the
past decade, the average number of satellites in view has
more than doubled to more than 40 today. Some parts of the
world have more than 70 satellites in view, said Boris
Skopljak, vice president, Surveying & Mapping Strategy and
Product Marketing at Trimble Inc.
“The developments in GNSS field systems have always been
geared toward simplifying workflows, improving accuracies
and increasing productivity,” Skopljak said. “In the last few
years, we’ve seen that on a massive scale. In some of our
materials, we no longer even quote how many signals our
GNSS receivers are tracking.”
The vast increase in the number of satellites has extended
high-precision applications to the robotics and automotive
markets. The challenge now is “position solution,” not just
THE NEBRASKA SURVEYOR / Summer 2022

City Rail Link is New Zealand’s first underground rail network and the
largest transportation project ever undertaken there. In this photo, taken
at Karangahape Station, the Mined Tunnel Team installs a lattice girder
secondary support structure using a Trimble SX12. (Photo: Link Alliance)
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GNSS, said Simon Peng, director of the Overseas Department
at ComNav Technology. The improvements in the satellite
constellations, antenna technologies and algorithms also
enable surveyors and other users to obtain results faster and
to operate in environments previously impervious to GNSS,
such as under heavy canopy and very close to buildings.
“Our customers can now operate in environments where
there is no virtual reference station (VRS) infrastructure or
real-time kinematic (RTK), by leveraging precise point
positioning (PPP) solutions, such as the Trimble RTX
corrections service,” Skopljak said.
“Additional satellite signals and constellations (like Beidou),”
Skopljak said, “improved antenna technology and
continuously evolving algorithms are contributing to
improving the RTX accuracy while bringing the convergence
times to almost instantaneous in normal conditions and
making technology available in more regions.”
“When I first started surveying, if we had a 12-channel
receiver, that was doing very well,” recalled Jesse Huff, head
of Sales and Marketing, JAVAD GNSS. “Now, we’re tracking 36
birds in the sky at one time with an 874-channel receiver.
That’s phenomenal.”
Huff described a patent-pending feature called real-time
post-processed kinematic (RTPK). “It combines RTK, PPK and
PP techniques, with multiple core processing engines and a
single solution coming out of that. It is impressive standing
underneath a giant oak tree and surveying that monument
with GPS and knowing what your accuracies are. We’re not
even chasing RMS values; we can report the actual positional
uncertainties, which is amazing.”
“With so many signals and the new ways of how we compute
positions based on PPP technology, we can almost globally
get to centimeter-level positioning within a couple of minutes
from just one global correction link,” said Bernhard Richter,
vice president of Geomatics at Leica Geosystems AG, part
of Hexagon. “Under optimum conditions, you can have almost
an instantaneous global accuracy of a couple of centimeters.”
In mature areas, he added, a local RTK network infrastructure
enables achieving centimeter accuracy within a couple of
seconds.
Galileo, Richter pointed out, will be fully operational in 2023
with great signals, though he’s “a bit skeptical” about the
system’s target date for its high-accuracy service. “So, we will
basically get global constellation corrections that allow us also
centimeter-level positioning.” BeiDou has been fully
operational since 2020. “GLONASS is more unpredictable,”
Richter said. “It looks like modernization is slowing down a
bit, in particular the CDMA developments.” Additionally, he
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Pole tilt compensation enables surveyors to precisely and easily localize points
that are difficult or dangerous to access. (Photo: ComNav Technology Ltd.)

pointed out, it is possible that one or more governments may
decide not to use those signals, for military or political
reasons. “It’s not the manufacturers who decide which signals
to take.”
“In open-sky conditions, additional satellites have added
redundancy — which is always good for position integrity —
but it’s only when obstacles start to appear on the horizon,
blocking out parts of the sky, that all-in-view RTK really comes
into its own,” said François Freulon, Head of Product
Management at Septentrio. When they did not have a full
view of the sky, he recalled, GNSS users used to have to
carefully schedule their work to coincide with times of high
satellite visibility. “Nowadays, by using multiple constellations
and signals, RTK can reach the parts that receivers in the past
could not tread. More signals and constellations have also
helped in easing the collection workflow for surveyors,
making the capture of data in difficult conditions much
quicker and more efficient.” New correction services are
further simplifying the workflow “thanks to new positioning
techniques, pricing business models and simplified network
density.” However, corrections companies still face challenges
in ensuring that centimeter accuracy can be uniformly
achievable at a global scale.

Sensor Fusion
The ongoing evolution in computing power and
communication technology “leads to many more sensor
combinations,” Skopljak said. “We are not talking about GNSS
alone anymore. We are talking about integrating a GNSS
antenna, a receiver, an IMU, power and communications into
a single compact housing.” The integration of inertial sensors
makes it possible to localize the instrument rod tip when the
pole instrument is tilted. “That allows our customers to
measure more safely in dangerous environments.”
“We are reaching a maturity stage of what we can do only
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with GNSS,” said Richter. “It’s all about sensor fusion. The
problem when signals are obstructed, that’s not solved, even
though we can do positioning from Wi-Fi hotspots or from
local pseudolites.” So, fusing data from cameras, lidar, GNSS
and IMUs in better ways is the way to go and presents “a huge
open research ground.”
For Richter, the challenge is not just positioning, the
orientation of objects is almost as important as that, especially
for such tasks as machine control. “It’s also about what you do
with the data that you collect. Hexagon’s vision is of an
autonomous future where we put data to work in connected
ecosystems to boost efficiency.” However, he pointed out, this
requires large amounts of data, such as those from aerial
photogrammetry, lidar and mobile mapping systems used to
create city models and digital twins of buildings. “If you really
want a car to drive autonomously through a city with all the
things that could happen, you must rely on a perfect
replication of the real world,” he said. Other examples he cited
are more efficient evacuation plans and flooding simulations.
“GNSS will never be enough, but it will always be a very good
enabler because it works.”

You can get poor accuracy and poor fixes with RTK, even when
you’re using good techniques. So, when I say ‘survey grade’
I’m still talking about the full frequency receivers, using all
available signals.” Second, that consumer-grade receivers,
such as the chipsets in our phones and computers, do not
require the same robustness as professional ones. “While they
may be achieving the same precision, surveyors must be able
to defend their position in a court of law.”

Crowdsourcing
Huff cited the “phenomenal” success of the simultaneous
localization and mapping (SLAM) movement with all kinds of
positioning challenges. “From a survey perspective,” he said,
“we’re dealing with a much more feature-rich dataset than we
were even just 10 years ago, with everybody having some type
of GPS device on their phones. There are location tags on
everything. That creates evidence for the surveyor to be able
to go out and recreate things, reduce trips to the field, reduce
rework times — all those things that make a surveyor’s life
much easier.”

Surveyors now can fly aerial surveys of hundreds of acres in
less than half an hour using drones with RTK, Huff said, instead
Classes of Receivers
of having to wait for the flying season with traditional airborne
Two decades ago, we would often
photos. If needed, they can pick a few ground-control points
group GNSS receivers by accuracy
for ground truthing. “We’re able to do that with
into three buckets: consumer grade, photogrammetry techniques, but using GNSS technology to
resource or mapping grade, and
position drones, whether it’s real time or post-processing, has
survey grade. As accuracy has
definitely made surveying jobs easier.”
increased for all GNSS receivers, the
boundaries between those
Correction Services
categories — especially between
Correction services — such as satellite-based augmentation
mapping and surveying — have
systems (SBAS), the ground-based Wide Area Augmentation
blurred. “The performance of GNSS
System (WAAS) and the European Geostationary Navigation
has increased so much that we are
Overlay Service (EGNOS) — make a big difference along with
not using the traditional accuracyPPP and similar techniques when base stations are not
based differentiation between
available. “We have the whole CORS network here in the
surveying and GIS,” said Skopljak.
United States,” Huff pointed out. “We also have services
“For mapping professionals, 10 years
ago it was all about points, lines and
JAVAD GNSS designed its
polygons; now it is all about locating
TRIUMPH-LS Plus receiver to
work under heavy tree canopy. assets and adding the most accurate
(Photo: JAVAD GNSS)
positions as attributes to those
assets. For our survey and engineering customers, what
matters is still geometry and working with the models to serve
the connected construction in the field.” As for the pure GNSS
technology stack, “we are seeing fewer differences between
mapping and surveying receivers, but we are focusing on
serving the customer in terms of product-as-a-service or as a
productivity tool.”
Huff made two points. First, that “survey grade” does not
necessarily equal RTK. “Some education needs to happen so
that people understand RTK as a technique, not an accuracy.
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The adoption of GNSS in construction is growing and receiver
manufacturers are making it easier to use their equipment in the
field. (Photo: Leica Geosystems)
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available from the National Geodetic Survey.”

Skopljak also pointed to “more flexible business models, such
as pay-as-you-go or equipping seasonal workers or fleets of
spatially enabled consumers to use GNSS,” that reduce the
Those who don’t want to have to fully engage in postrequired upfront investment. “Surveyors now can go for
processing can upload their data to the Online Positioning
longer and be productive in more areas where they could not
User Service (OPUS), AUSPOS (a free online GPS dataprocessing facility provided by Geoscience Australia) or other use GNSS technology before. The non-surveying professionals
corrections services that will post-process positioning data. “It — such as in natural resources, farming or construction — now
can just turn on the machine and things work for them. They
has made it more accessible for all the surveyors all the way
don’t have to worry about coordinate transformations and
around, especially as the technology has improved and the
things like that.”
cost barrier to entry into a survey-grade GPS receiver has
come down significantly as well,” Huff said.

Growing Adoption of GNSS

The Role of Total Stations

“Twenty years ago, when RTK and networks kicked in and then
became popular, we were discussing whether it was the end of
The greater number of satellites in orbit significantly reduces
convergence time and increases the accuracy of the solution, the automated total station,” Richter recalled. “Yet, the
number of automated total stations has grown ever since.” To
which makes the technology much more user-friendly for
him, this is proof that GNSS alone will never solve all surveying
professionals and nonprofessionals alike.
problems. GNSS’ weak signal will always require surveyors to
For surveyors and mapping professionals, the increasing levels supplement it with other sensors, such as reflectorless total
stations. “These instruments always need to work in
of GNSS performance means that “GNSS continues to be the
harmony,” Richter said.
dominant equipment and they can operate in challenging
GNSS environments while still meeting the accuracy and
Success on both construction sites and in machine control
precision requirements,” Skopljak said. GNSS usage is also
require a very good robotic total station and a very good GNSS
growing in such industries as agriculture, construction,
receiver, Richter said. “The simple problem of leveling a pole is
transportation and logistics. “Now, when farmers are on a
combine, they don’t have to wait for an RTX or PPP solution to actually solved, and we are using the technology that we
converge for 20 minutes. The solutions just work, and they can developed for tilt-compensating GNSS receivers. We’re
leveraging this now into the world of the total station.” This
perform their task.”
has solved one of the fundamental problems surveyors have
long had, because they no longer need to level up and can
measure tilted poles with a total station and with a GNSS
receiver. “We have also made it very seamless for surveyors to
switch between using GNSS receivers and total stations,”
Richter said.
Featured Photo: Septentrio
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The Land Surveyor’s Guide to the Supreme Court of Nebraska

Chapter 73 – Gustin v Scheele (1996)
Our final case focused on the judicial treatment of railroad right-of-way, in the context of both title and boundary issues, brings us full circle,
back around to the concept of right-of-way acquired in fee, and illustrates the potentially serious consequences of failing to recognize the distinction
between fee right-of-way and right-of-way in the form of an easement. An easement can best be visualized as a blanket, forming a separate layer,
resting upon land and designed to facilitate the use of the land for some particular purpose or set of purposes, covering the land yet entirely distinct
from the land itself, and subject to removal. In Nebraska, removal of that layer of land rights typically results in reversion, which as we have seen can
occur when a right-of-way representing an easement is either legally vacated or physically abandoned, and the formerly burdened area reverts to it's
unburdened state. As we have also learned from several cases, such as the Reikofski case, just previously reviewed, the concept of reversion is
protective in nature, because it serves to prevent the land from being used as a financial weapon against the owner or owners of the adjoining or
surrounding property, once the easement is gone. We have looked on as the Court, and the Court of Appeals as well, have exercised the judicial tool
provided by the reversion concept to prevent private land owners from being extorted, by those who are vigilantly watching for opportunities to
make intrusive land acquisitions, in order to gain financial leverage over an innocent land owner, whose property is traversed or bordered by a
vacated or abandoned right-of-way. The concept of reversion can therefore be seen as a legal mechanism which enables land owners to benefit from
the vacation or abandonment of a public right-of-way over or along their lands, rather than being placed in jeopardy whenever a public right-of-way
is no longer needed for it's intended purpose. In one of our cases however, as may be recalled, the Union Pacific case of 1992, the Court found
reversion to be inapplicable, because in that case the party claiming the benefit of the reversion, which happened to be the state of Nebraska, was
attempting to use the concept of reversion in an unintended manner, to double the size of the state property, and not surprisingly the Court
therefore found it necessary to block that effort. Similarly, the case we are about to review demonstrates that even when a right-of-way is owned in
fee by a railroad, making reversion inapplicable, the Court has another judicial weapon in it's formidable arsenal, which it can call upon when
necessary, for the protection of the land rights of the owners of property adjoining an abandoned right-of-way, and as one might well imagine, that
versatile weapon would be none other than adverse possession.
1887 – The Missouri Pacific Railway (MP) acquired a right-of-way of unspecified length, from an unspecified number of private land owners,
at least part of which passed through Lancaster County. One portion of this right-of-way, which evidently ran east and west, was situated in
a certain Section 31, although the location of the right-of-way in relation to the boundaries of that section is unknown. The contents of the
deed, including the legal description, documenting this conveyance are unknown as well, but the deed evidently described the right-of-way
which was created at this time as "a strip of ground" 100 feet in width, centered upon the railway.
1888 to 1920 – MP evidently constructed the railroad in the intended location and put it into regular use, presumably during the early part
of this period. MP apparently never fenced the full width of this 100 foot right-of-way however, and in fact MP may have never fenced this
right-of-way at all. Nevertheless, by the end of this period a fence of unknown origin had been built in Section 31, just a short distance
north of the railroad track, and this fence may have extended beyond that section. This fence may well have run along the tracks for the full
width of Section 31 or farther, but whether it was straight or contained bends is unknown, and it does not appear to have run parallel with
the tracks. Despite the fact that at least a substantial portion of this fence was situated well within the right-of-way, MP evidently never
expressed any concern about it's presence, or took any action to have it relocated or removed. Who owned the land in Section 31 at this
time is also unknown, and what use was being made of the land in this area, if any, is unknown as well.
1921 to 1981 – At an unspecified time during this period a substantial portion, if not all, of the land lying north of the right-of-way in
Section 31 was platted, creating an unspecified number of "irregular" lots of unspecified size and shape, but the point in time at which any
of these lots were first acquired, or first came into use, is unknown. The railroad continued to function just as it always had throughout this
period, and the fence remained in place, well inside the right-of-way on the north side of the tracks, but whether any fence was ever built
on the south side of the tracks or not is unknown. At an unspecified date during this period, MP was acquired by Union Pacific (UP), making
UP the owner of this right-of-way.
1982 – Gustin acquired at least two of the platted lots in Section 31, and his property was bounded on the south by the railroad right-ofway. Since the right-of-way was evidently known to be a fee right-of-way, Gustin understood that he had not acquired any part of the rightof-way, but the northerly boundary of the right-of-way was apparently never surveyed or marked on the ground in any way, so Gustin
simply presumed that his land extended south to the fence. Gustin used all of the land north of the fence within his portion of Section 31 as
pasture, and the Gustin livestock routinely grazed up to and along the full length of the fence within the limits of the Gustin property.
Though whether the lots owned by Gustin covered the full width of Section 31 or not is unknown, they were evidently large rural lots,
extending for at least several hundred feet along the fence.
1983 to 1987 – Use of the railroad line passing through Section 31 ended at an unspecified date, early in this period, and near the end of
this period UP conveyed the portion of the right-of-way lying within that section to Crete Branch. There is no indication that Crete Branch
ever owned any other land in Section 31, or that the company ever made any use of the land thus acquired, nor is there any indication that
anyone representing the company ever even visited the area in which the right-of-way was situated, presumably this acquisition was made
solely for investment purposes.
1988 to 1992 – Gustin continued using all of the land north of the fence, between the east and west boundaries of his tract, just as he
always had, evidently without disturbance or interruption.
1993 – Crete Branch conveyed the land which it had acquired in Section 31 to Scheele, who may or may not have owned any of the land
adjoining the right-of-way, or any land elsewhere in that section. Soon after making this acquisition, Scheele obtained a survey, which not
(Continued on page 21)
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only indicated the presence of the fence, within the 100 foot right-of-way, but also revealed that UP had acquired an additional 50 foot
strip, 700 feet in length, at an unspecified time, adjoining the north line of the original right-of-way, so the north boundary of the railroad
right-of-way was actually 100 feet north of the tracks. Upon learning this, Scheele proceeded to take down the existing fence and erect a
new fence on the north right-of-way line, as it was depicted on the survey, which ran through the Gustin tract. Upon discovering what
Scheele had done, Gustin filed an action against him, seeking to quiet title in Gustin to the portion of the railroad right-of-way lying north of
the old fence, within the sidelines of the Gustin property.
Gustin did not argue that the railroad right-of-way was created only as an easement, he evidently realized that it was created and held in fee by
UP, so reversion was of no assistance to him, therefore he argued that the portion of the right-of-way which had never been fenced by MP or UP had
actually been abandoned for decades, and was not part of the public right-of-way. Since the portion of the right-of-way that had been left unfenced
by MP and UP was never enclosed along with the tracks, and was thus not public in character, Gustin further argued that it was merely excess land
which happened to be owned by a railroad, making it subject to adverse possession at all times, even while the rail route was still in use. Since he had
used all of the land lying within his lateral boundaries and north of the fence for well over 10 years prior to Scheele's acquisition, Gustin asserted that
he had adversely acquired that area, and Scheele had acquired only the public portion of the right-of-way, lying south of the old fence. Scheele
agreed with Gustin that the right-of-way at issue was acquired and owned in fee by MP and then UP, but he argued that the full width of the right-ofway represented a public highway, regardless of the presence or the location of any fences, and regardless of how any of the land had been used, so
adverse possession within that area was impossible, thus his acquisition was completely legitimate, and he owned all of the land that he had fenced.
The trial court found that Gustin had adversely possessed the portion of the right-of-way claimed by him, and quieted his title southward to the
location formerly occupied by the original fence, evidently satisfied with Gustin's legal description of that area, which Gustin or his attorney had
apparently created using information that was shown on Scheele's survey.
As can be seen, on this occasion the hands of the Court were effectively bound, reversion was not an option, because the Court had expressly
declared, in deciding the Union Pacific case, that reversion could not legally apply to a right-of-way owned in fee by the holder of the right-of-way,
and a fee right-of-way was at issue here, so reversion could not control the outcome, forcing the Court to either accept or reject the alternative set
forth by Gustin. It should be noted that the additional 50 feet of width claimed by Scheele was irrelevant, in the view of this scenario taken by the
Court, except for the fact that it may have motivated Gustin to take legal action against Scheele, and since reversion was out of the question, the
abandonment of the right-of-way by UP was legally inconsequential as well, because Gustin agreed that Scheele owned the area abandoned by UP,
lying south of the fence. In reaching it's decision on this matter, the Court reiterated several long accepted tenets, confirming for example that
acquisition of a right-of-way by condemnation can only result in an easement, because the public can acquire nothing more than what is needed
through the condemnation process, and only an easement is needed for right-of-way purposes, quoting extensively from the 1926 Edholm case on
that point. More relevant to the matter at hand, the Court also reiterated that a right-of-way can be acquired in fee by deed, despite being expressly
identified as a right-of-way in the original document, and of particular importance to this dispute, the Court reminded the litigants that a railroad
right-of-way acquired by deed in fee represents a public highway, under the Nebraska Constitution. After putting that foundation in place however,
the Court set out upon new ground, apparently motivated by the ingenious argument presented by Gustin, proposing in essence that the fenced and
unfenced portions of a right-of-way are fundamentally different in legal status or character. A railroad right-of-way fence, once erected, the Court
agreed, defines the boundary between the publicly used right-of-way and the excess land forming the remainder of the right-of-way, invoking the
well established principle that a fence built shy of a boundary can result in adverse possession, in accord with several prior cases previously noted
herein, such as the Krumm case of 1920 and the Horky case of 1983. The Court's acceptance and approval of this key concept was absolutely critical
to Gustin's success, if the Court had treated the entire width of the right-of-way as whole and undivided, as proposed by Scheele, then Gustin could
not have prevailed, because the public interest in the right-of-way would have crushed Gustin's assertion of adverse land use. Interestingly, the Court
chose not to require Gustin to prove the origin of the fence in order to prevail, and the Court expressly acknowledged that the origin of the fence was
unknown, indicating that in the eyes of the Court, who built the fence really made no difference to the outcome, even if it was built by a prior owner
of the Gustin property, the Court was still unwilling to view it as an encroachment. Uniquely describing the fence invading the right-of-way as an
"extrusion" in order to bypass and negate any suggestion that it actually represented an encroachment, the Court proceeded to place it's full support
behind Gustin's position, expressing it's agreement that the fence represented a genuine division between public and private land, thus it constituted
valid and controlling boundary evidence:
“Landowners brought action to quiet title, for purpose of establishing boundary ... the parties do not dispute that this property was
acquired by the railroad in fee simple ... the Gustins acquired ... Lots 20 and 22 ... the west end of the south border of Lot 20 contains an
extrusion in a southerly direction that is enclosed ... the southern fence line's distance from the center of the railroad right-of-way varied
from approximately 28 feet to 52 feet ... the fence line had been in exactly the same location for the past 75 years ... while the railroad was
still in operation the railroad ... did not maintain any property north of the fence ... there has been no interruption in the Gustins use of the
land that makes up the extrusion ... Scheele acquired ... a strip of land, varying in width, 100 to 150 feet in width, being the former right-ofway of the Missouri Pacific Railway ... railroad property is involved ... issues arise if an adverse possessor is claiming title to railroad
property ... railroad lines ... are public highways ... Scheele contends that the land in question cannot be adversely possessed ... until the
railroad completely abandoned the property ... we find that railroad property acquired by private sale and held in fee simple is subject to
adverse possession ... however, public highways cannot be adversely possessed ... our holding is limited to railroad property, held in fee
simple by a railroad, which has not been designated for it's railroad line or other operations ... the railroad determined what portion of it's
property held in fee simple was required for railroad purposes, this is evidenced by the fence line ... the railroad maintained the property
only up to the fence line ... these circumstances reflect the railroad's intention that the land south of the fence be designated for railroad
purposes, but not the property located to the north of the fence ... the railroad failed to assert it's rights over the property, therefore the
property in question in this case was subject to adverse possession ... it is not clear from the evidence whether the railroad or Gustin's
predecessors erected the fence ... the Gustins used ... the land in question ... neither the railroad nor it's successors ... interfered ... the
Gustins have satisfied the requirements of adverse possession.”
(Continued on page 22)
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The Court's decision here, fully upholding adverse possession within an existing and active right-of-way, serves as a poignant reminder that land
use can control boundaries, as the Court enabled the right-of-way boundary location to be governed by a fence of unknown origin, in order to
embrace within the adjoining private property any areas to which title had been acquired through Gustin's land use. As can be readily seen, Scheele
made the same error made by a great many grantees, neglecting to have the land that he was acquiring surveyed prior to acquiring it, to reveal the
presence of any potentially problematic land use issues, such as the mislocated fence, in order to give him the opportunity to insist that all such
issues be resolved by his grantor. Since Scheele failed to alert himself to the fence issue until after making his acquisition however, he had failed to
carry his burden of inquiry notice, and he was left to deal with the consequences of that poor decision alone, so the Court evidently saw no reason to
take pity upon him. Like so many others, Scheele learned that ordering a survey after acquiring land makes far less sense than insisting that it be
surveyed before acquiring it, which would have allowed Scheele to require his grantor to take on all of the trouble and expense of dealing with
Gustin. MP and UP determined the effective boundaries of the portion of the railroad right-of-way that was subject to public use, and thus immune to
adverse possession, the Court declared, by either erecting or allowing a fence within the right-of-way, effectively discarding the area fenced out by
them, or fenced in by others, if the fence was not built at the direction of MP or UP. Such land, once fenced out, is not public in character, the Court
found, and is therefore subject to adverse use, because even though all public right-of-way remains public in perpetuity, until vacated or abandoned,
fencing land out is equivalent to abandonment, thereby confirming that the plain disregard for the fence, shown by UP and Crete Branch, had
enabled the fence to become a legally binding boundary. Moreover, adverse possession of unused right-of-way is possible, the Court concluded, even
while a public facility is in normal operation, because the unused portion of the right-of-way, having been physically partitioned, and treated as
separate from the public portion, has been thus deemed to be unworthy of it's constitutional immunity from adverse possession by it's owner. The
result seen here stands as a classic example of the Court's long held position that visible objects on the ground represent the clearest and strongest
evidence of intent, eliminating even the controlling value of the right-of-way width in this case, which was specified in both the original and
subsequent deeds. A right-of-way in the form of an easement, the Court observed, always remains public to it's full width, but a right-of-way held in
fee may only be public in character to the extent that it is actually used for it's intended public purpose, highlighting one of the advantages of an
easement over a fee right-of-way. Since the right-of-way in play here was not an easement however, the ultimate cessation of use of the right-of-way
proved to be completely irrelevant, since the only area in contention was the area that had been fenced out, and under the Court's ruling, Gustin's
adverse possession began while the track was still in use by UP. While this decision of the Court may challenge the typical perception of some
surveyors, of a fee right-of-way as an undivided unit of land, it reveals how flexible the Court can be when handling boundaries in the context of title
issues, once again emphasizing the importance of recognizing improvements such as fences, which at first glance may appear to be mere
encroachments, as potential boundary evidence.
This article represents a portion of a book written in 2013 for professional land surveyors, the complete book is available from the Nebraska State
Historical Society Library or free of charge upon request directly from the author (bportwood@mindspring.com).

(Continued from page 15)

While other compelling arguments can be made, I believe these three arguments are sufficient for those reading
this article to understand the basis for my opinion. So why don’t all survey programs incorporate the requirement that
students take the FS exam as a pre-requisite for graduation?
I will give two reasons that seem to be prevalent reasons told to me. The first reason is that some programs rely
on large number of foreign nationals to increase enrollment numbers and finance university coffers that rely on tuition
money. Foreign nationals have no interest or need to pass any professional exam that is not recognized or necessary in
their counties of residence. Such is their disdain for this requirement that when forced to take the exam, they select
answers without contemplation. These programs fear the foreign student will switch their studies to another program
that does not require the FS exam for graduation.

The second reason, perhaps partnering with the first reason, is that program administrators do not want the FS
scores to be used to judge the extent of their graduate’s knowledge and ultimately the quality of the surveying
program. It is no secret among the profession that many surveying programs are on tenuous grounds due to low
enrollment or faculty deficiencies. Often students that should not be in college, let alone a surveying program, are
admitted and moved along much as many public schools move students along to graduation. Perhaps this
happenstance is the eventual outcome of a society that gives a trophy to all participants, not just the winners. I will say
no more as rational arguments sometimes get lost or ambushed when placed in this arena.
Having given my opinion, I now offer advice. My advice is for professional societies to press their local surveying
programs to initiate this requirement if the requirement is not already a mandate. If the program seeks the support of
the profession than the profession should seek the commitment of the program toward the profession by demanding
students take the FS exam.

† Other books and articles by Knud can be found at https://umaine.edu/svt/faculty/hermansen-articles/
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