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Just flew in from Elko, boy are
my arms tired…wait a minute,
no one flies anywhere from

Elko since the Sopwith Camel
broke down. Speaking of Elko, did

you know that toothpaste was invented here? Seriously, it was. After
all, if had been invented anywhere else, they would have called it teeth-
paste. Not much to think about out here…brain shriveling
up…arrrrgh!

April marks the 100 year anniversary of the San Francisco earth-
quake – April 18, 1906 to be exact. And speaking of anniversaries,
2006 marks the 40th anniversary of the California Land Surveyors
Association. It’s time to look back and thank those hearty souls who,
in 1966 were forward thinking enough to establish this great organiza-
tion. As times change and the issues that affect surveying change with
them, CLSA has been right there, every step of the way, looking out
for and sticking up for the profession. 

An old saying goes, “May you live in interesting times...” and
these are indeed interesting times. The issues we are facing now are of
critical interest to each and every one of us, if we want to continue hav-
ing this fine profession. Where are the future land surveyors hiding
and how do find them? How do we get the pass rates for the LS exam
up to a level that can beat attrition? How do we stop other professions/
semi-professions from encroaching into tasks that have been histori-
cally ours?  What do we call ourselves and how do we present our-
selves in the 21st century? How do we fit into the national and global
definitions of surveying? These are all topics that CLSA is addressing
in earnest. With your help we can continue to exert our influence and
expertise in the boundary, geomatics, construction and geographic
information fields and leave an exciting and worthwhile profession to
those who follow in our footsteps.

Our services are in greater demand than a Beginning Phonics
book at the White House, yet we see non-surveyors delivering these
services more and more every year. But we’ve covered all this before,
haven’t we?

Speaking of interesting times - here’s some food for thought from
1966:

• Curt Schilling, Cindy Crawford, John Daly, Sinead O’Connor,
Mike Tyson and Halle Berry were born. Walt Disney died.

• LBJ was President. Troop levels in Viet Nam went from 
190,000 to 250,000. France withdrew its troops from NATO. 

• The Orioles won the World Series.

• Truman Capote wrote In Cold Blood.

• The Supreme Court decided Miranda Arizona creating your 
right to remain silent.

• Star Trek debuted.

• John Lennon declared that the Beatles were “…more popular 
than Jesus…” and later that year The Beatles played their last
live concert at Candlestick Park.

• The unmanned Soviet space vehicle Luna 9 made the first 
controlled, rocket assisted landing on the moon.

• King of the Road by Roger Miller won the Grammy for Best 
Contemporary Rock and Roll Vocal Performance – Male. 
Tom Jones won the Grammy for Best New Artist.

• A sniper shooting from the bell tower at the University of 
Texas at Austin killed 13 people.

• Popular movies included Born Free, Fantastic Voyage and 
Blow Up. Elizabeth Taylor won the Oscar for Best Actress 
for Who’s Afraid of Virginia Woolf.

• Medicare began.

Back to the topic of surveying. To get a feel for how far we sur-
veyors have come, yet how close to home we have stayed since CLSA’s
inception, let’s look at a few excerpts from the preface to the fifth edi-
tion of Surveying - Moffit and Bouchard, written in 1965 by Francis
Moffit, a California Professor.

“Since the fourth edition of this book was published, new instru-
mentation has been developed to measure distances electronically.”

“Chapter 10 has also been revised to include the latest classifi-
cation for the accuracy of horizontal-control surveys, and to show tri-
angulation computations performed by desk computers.”

“…the engineer and scientist must rely more heavily than hereto-
fore on the methods of statistics and the adjustment of observations by
the principles of least squares.”

“Control surveys of any extent should be tied to the state plane
coordinate systems in order to upgrade the surveys and eliminate
much duplicated effort on the part of agencies and individuals respon-
sible for these surveys.”

“Measurements made with automatic devices to obtain earthwork
data directly from stereoscopic models are discussed in Chapter 16.”

“The chapter on stadia measurements has been expanded to
include optical distance-measuring devices other than the transit and
the telescopic alidade.”

Year Zero – electronic distance measurement, least squares, desk
computers on the one hand, triangulation and stadia on the other. Year
Forty – GPS virtual networks, high definition surveying, GIS on the
one hand and all that came before on the other. CLSA – 40 years and
going strong!  

This issue sees Jas Arnold educating us with respect to ‘world’
files which allow geo-referencing of digital images. Lee Hixon offers
a persuasive argument for having more than one surveyor stamp a map
if different surveyors were responsible for different aspects of the
work. Dave Ryan reflects on last month’s CLSA conference at the
Silver Legacy in Reno. Hal Davis recalls the atmosphere in which the
CLSA was created and Robert Reese, our president, gives his thoughts
on where we are going this year. We also say goodbye to two stalwarts
of our organization who passed away this year, Bill Young and Bud
Uzes. They will be missed. ❖
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From the Editor
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Dear California Surveyor Editor,

Early and often novice surveyors are impressed with
the importance of NOT touching the tripod once the instru-
ment is set-up. This faux pas is pictured repeatedly in the
California Surveyor, Winter 2005-06 Issue #146: front cover
(same picture pages 5, 31 and 34), drawing page 27, pic-
ture page 35 and the cartoon page 44.

I usually do not write letters to the editor but this edi-
tion featuring "Mapping the Course of Future Surveyors"
seems to be the worst place to show such a "NO--NO".

Regards,
Tom Sekel, P.L.S.
Sacramento County, Municipal Services Agency
Dept. of County Engineering.
Development & Surveyor Services

Calif. Surveyor winter 06, Dr. Crossfield 4 year programs.

I agree with Dr. Crossfield that there is a shortage of Land
Surveyor students, not just here but throughout the US. Many States
are experiencing large reductions in LS exam applications where 4
year degrees are required for licensure.

One of the major problems with 4 year degree Surveyors is that
they don't want to be Surveyors, they want to be project managers,
department heads, owners, etc. They feel, and rightly so, that with a
degree they don't need to get their hands dirty working in the field and
a lot of firms fraudulenty sign off the field requirement so these grad-
uates can get their licenses. 90% of learning to be a good surveyor
requires lots of field time. Schools just don't have the time to cover
most of the issues field surveyors must address daily.

While I sympathize with Dr. Crossfield, I think we need to "rethink"
the one and two man field crews, go back to three man crews and
start recruiting more "on the job" field trained Surveyors.

Walter T. Foster, PLS

Letters to the Editor
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President’s Message

By: Robert J. Reese, PLS - President

...take one

It is an honor and privilege to be this year’s President of CLSA. I thank
you all for your support and confidence. With the help of a very

cohesive Board of Directors and all the CLSA members, and the
expertise of the Central Office, I know we’ll do great things this year.

Actually, we’re already off to a great start. This year’s 40th
Anniversary Conference in Reno, Nevada, was a huge success: great
attendance and accommodations at the Silver Legacy; many very
valuable workshops and seminars; a record-breaking scholarship
auction; the premier showing of CLSA’s recruitment and outreach
video, “Make Your Mark, Choose Your Path”; an anniversary reunion
of many of CLSA’s past presidents; outstanding entertainment at the
luncheon...the superlatives just don’t stop.

But what’s next? Where is CLSA going and how do we get
there? With the last few years of good economic conditions, our
Education Foundation is flourishing, we’re working well with many
other professional and government groups, the numbing results of
the LS exam are being addressed, and at work everybody is busy
(probably busier than you can handle). It seems that things are good
in Surveyland.

Perhaps. But there are some clouds on the horizon and they’re
building fast. Recruitment into our profession is almost as low as the
exam pass rate. One need only look at the number of want ads for
land surveyors (at all levels) to see that there aren’t enough of us to
go around. Other technical and paraprofessional groups are looking
hard at the supply and demand situation for land surveyors, seeing an
opportunity to provide services that the existing cadre of licensed
land surveyors can’t keep up with.

And the political environment is always a little treacherous.
NCEES exerts constant pressure for all the states to embrace a
national “standard” for engineering and surveying. NSPS is recon-
sidering our (US) place in the North American Free Trade Agreement
(NAFTA) and reviewing the Mutual Recognition Document (MRD)
that could describe our protocols with non-nationals looking for
engineering and survey work in the US. Other geospatial groups
(GIS, photogrammetry, remote sensing, cartography) are seeking
licensure that will certainly overlap the scope and breadth of land
surveying, as we know it here in California.

But the Chicken Little response to pressure is never very pro-
ductive. There are things we can do. We can build bridges...and these
bridges don’t require a license to build.

Some of these bridges already have good foundations laid.
CLSA has begun a sincere dialogue with BPELS, our board of reg-
istration, and others regarding what can be done about the poor exam
pass rate. CLSA is developing an Exam Guide that will key candi-
dates into the depth and breadth of knowledge needed to become a
licensed land surveyor. But we need more people to even consider

starting on the path to becoming a land surveyor. So we need to build
a bridge to the profession.

It’s a great profession that offers much to many. The bridge to
students considering new careers (and to others considering career
changes) has been started with our outreach and public awareness
program. The CLSA video “Make Your Mark, Choose Your Path” is
now complete and will be made available to just about everyone who
is in a position to suggest careers to young, bright individuals. As
well, by showing some of the many different directions that land sur-
veying can take, we hope we can elevate our image in the mind of the
public that land surveyors are not just road technicians, doing some
kind of arcane engineering. Land surveying is, indeed, so much more.

To borrow a phrase, “build it and they will come.” Sure, but if
you build “it” in the middle of the night, quietly and in a place
where no one goes, the only people that will come are those who
stumble upon land surveying. So we need to spotlight our effort, to
come out of the dark. As a professional organization, we need to
bridge the gap to so many other groups: real estate professionals;
construction organizations; title companies; cities, counties, special
districts; engineers. We need to let them know we land surveyors
are an available group with much to offer and that our voice is a
significant one.

Our voice with the National Society of Professional Surveyors
(NSPS) and the American Congress on Surveying and Mapping
(ACSM) has to remain strong. We have started building bridges with
these groups by active, constructive dialogue about California land
surveyors’ perspective on national – and international – matters.
California has the largest number of licensed surveyors of any state!
And we have the second highest number of land surveying society
members, second only to Texas! If we orchestrate that voice, that is
one damn big voice.

Our work with NCEES is continually evolving and changing.
The trend toward standardization of state laws, definitions and pro-
cedures is, for the most part, a good thing, imparting uniformity,
equity and mutual understanding. But land surveying has been, and
is, parochial by nature. What is acceptable land surveying legislation
and purview in New York may not be good in California. So our
bridge with NCEES will be a well-traveled one.

I hope to see many bridges being built during the near and long
term, capitalizing on the precedent good work of our organization,
and leveraging the resources, intelligence and capabilities of those
still to make their way through the land surveying profession. With
all that we land surveyors have done in society, and with all that we
have to offer, these bridges will be good for our local and planetary
community. But after all these bridges are built, then what?

We must cross them. ❖
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Continued on next page

Background 

A world file is a simple text file which contains six num-
bers which are used to orient an image, usually a digital
orthophoto, within a CAD or GIS system. This process is
known as georeferencing. By changing the numbers within
the world file, the image can be rotated, stretched,
tweaked, flipped, and moved such that it appropriately fits
a given coordinate system. Certain changes to these values
can also result in completely meaningless yet entertaining
manipulation of the image. Along this path toward the true
meaning of a world file, we will touch on just a few of the
many exciting areas dear to the hearts of all surveyors.
These topics include imagery, coordinate transformations,
trigonometry and a taste of least squares.

Digital Image

Let's start with the concept of a digital image. This is a
file filled with rows and columns of picture elements known
as pixels. Generally, these pixels are square and each of

these squares has a unique color value. If it is a black-and-
white image then the pixel has a grayscale value some-
where between 0 (black) and 255 (white) as shown in Figure
1. If the image is color then each pixel has three color val-
ues which also range between 0 and 255 for each pixel; a
value for red, another for green, and a third value for blue.
This trio of values is known as the RGB value. Whether an
image is grayscale or color, it still needs to be oriented with-
in the CAD or GIS system. This is where the world file
comes into play. The image which we are positioning is
most always a digital orthophoto which is a photograph that
has been corrected to show features in their true ortho-
graphic position, just like a map. 

Image Orientation;

The World File

Let's start with the simplest application of a world file;
one for a North-oriented image with square pixels. This file 

By: James W. “Jas” Arnold, PLS
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will define how much ground each pixel will occupy
(also known as the ground sample distance or GSD)
and the location of the image. The first line of the world
file gives the size of the pixel in the X direction. The
second and third lines are zero for an unrotated image
and the fourth is the size of the pixel in the Y direction.
The fifth and sixth lines are the X and Y coordinates of
the center of the upper left pixel. Figure 2 graphically
shows this simple world file along with the orthophoto
which it orients. This is the most common (and most
practical) version of a world file; square pixel and no
rotation. For some earlier versions of CAD and GIS
systems, this is all they could handle. 

Image Coordinate System

Surveyors and most mathematicians perceive a
Cartesian coordinate system where the Y value increases
going up (North) and the X value increases going right
(East). For some reason the image people are different.
Images are viewed as a system of rows and columns. The
column is analogous to ‘x’ and the row to ‘y’. The origin of
this system is the upper left corner of the image. The cen-
ter of the pixel which occupies this corner has a coordinate
value of 0,0. The x coordinate increases to the right and the
y coordinate increases (becomes more negative) going
down  For the remainder of this discussion, the image coor-
dinates will be in terms of lower case x and y.

Let's take a moment to establish the relationship
between the ground and image coordinate systems. The

first system is based on real-world (ground) coordinates.
The ground coordinates for this study are those of the CAD
system. The second system is that of the image which
indeed is nothing more than another coordinate system.
The primary difference between these two systems is the
units which is really only a matter of scale. The ground-
based system units are usually meters or feet while the
image system is in terms of pixels. Our initial study of these
coordinate systems will be of an assumed ground coordi-
nate system and a four row, six column image coordinate
system as shown in Figure 3. The squares in this figure are
5 unit pixels.  Think of this 4 x 6 rectangle as an image. As
far as world files are concerned, image size is immaterial.
All we care about is the upper left pixel. The rest of the
image just follows. The world file for this unrotated, 5 unit
pixel image which has the center of the upper left pixel at
the ground coordinate position (X,Y) of 13138.3959,
31313.3630 would be:

Summer 2006
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Figure 1: Digital Image

Figure 2: Basic World File with Orthophoto (right)

Image coordinate System
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Continued on page 18

5.0000
0.0000
0.0000

-  5.0000
13138.3959
31313.3630

The discussion found in the two paragraphs above is all
that you need to know for an unrotated image with square
pixels. Lines 2 and 3 of the world file will always be zero if
the image is not rotated. The most common way to orient
an orthophoto is in a North-oriented, non-rotated position
with square pixels. There are situations however where a
rotated orthophoto is desired to efficiently cover a project
area. Even if rotated, a newly created ortho will most always
have square pixels. The sample shown in Figure 4. is for a
rotated image with a pixel size of 5.0 units. A rotation angle
of 36.8699° was selected to force a 5.0 unit pixel (GSD) to
have dX and dY components of 4.0 and 3.0 respectively as
shown in Figure 5. The world file for this rotated image
would be:

4.0000
3.0000
3.0000

-4.0000
13138.3959
31313.3630

Let's take a closer look at the world file of this rotated
“image”. The actual pixel size (5) is nowhere to be seen yet
the dX and dY values (4.0 and 3.0) are. In surveyese these
can be thought of as the departure and latitude for a side of
the pixel. Also note that these values occur twice in the
world file. Hmm, the plot thickens...

The True Elements of a World File

I have labeled this section of the paper "the true ele-
ments of a world file”. I say this because many people do
not understand what the first four lines of the world file
actually do. Many believe lines 2 and 3 convey the rotation
of the image. Somebody please tell me how you get
36.8699° out of 3.0 and 3.0. Below is an except from (ESRI
2005) as the answer to a question regarding the meaning of
a world file. 

The world file is an ASCII text file associated with an
image and contains the following lines: 

Line 1: x-dimension of a pixel in map units 

Line 2: rotation parameter 

Line 3: rotation parameter 

Line 4: NEGATIVE of y-dimension of a pixel in map units 

Line 5: x-coordinate of center of upper left pixel 

Line 6: y-coordinate of center of upper left pixel 

Lines 1, 5, and 6 are correct. Line 4 is kinda correct but
lines 2 and 3 are wrong. 

Wait a minute. The arctangent of line 2 divided by line
1 (3.0/4.0) is 36.8699°. I think we’re on to something.

The six lines of a world file are the parameters of a 2D
affine coordinate transformation. The affine designation
means that the scale can be different in the x and y direc-
tion. This type of transformation also permits the
nonorthogonality (nonperpendicularity) of the axis system.  

Two-Dimensional Affine Coordinate

Transformation Primer

The two-dimensional affine coordinate transformation
is the meat and potatoes behind the world file. This trans-
formation is also known as the six-parameter transforma-
tion. Pixel elongation occurs when images are reprojected
into a different coordinate system. This situation equates
to scale differences in the x and y direction.
Nonorthogonality between the x and y axes is also
allowed for yet impractical unless the pixel is a parallelo-
gram (like I said, impractical). The mathematical model for
this affine transformation (ASPRS 2004) is the following
system of observation equations:

Figure 4: Rotaded Image Coordinate System

Figure 4: Rotaded Image Coordinate System
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Have you ever worked on a project where the field work
was handled by one surveyor, and all the office work was

handled by another surveyor? Of course you have. It happens
all the time. From small firms to large firms this is a typical
scenario, and yet the maps that get recorded in California
allow for only one surveyor to stamp and sign them, despite
the fact that multiple surveyors have exercised responsible
control over the work.

Why do we do this?

I suppose that this practice has historical roots, dating
back to past centuries where most licensed surveyors worked
either for themselves, or with small firms, and literally per-
formed all the work for the project from start to finish. They
got the contract, did the research, ran the field crew, did the
calculations, analyzed all the data and either did the drafting
themselves, or closely supervised it. Thus, it only made sense
that they would take full responsibility for the entire product
and, when the map arrived at the Recorder’s Office, it would
only bear one stamp and signature.

But this is clearly not the case anymore. I have been sur-
veying in California since the late 1970s and the trend has
obviously been in the direction of multiple responsibilities for
the mapping that is being done. There are variations, of
course, but isn’t it very common that you work for a firm
where the field work is separated from the office work? Of
course it is. As project surveyors or project managers we try
our best to visit the site to be familiar with the field condi-
tions, inspect some of the land net monuments in the area,
watch the crew for a while, and carefully examine their field
notes, but the reality is that 99% of our billable time is spent
in the office. 

The result is that we are forced into a position of trusting
that the field work is being done to our satisfaction. If we have
worked with the same firm for many years, and if the field sur-
vey staff hasn’t had too much turnover, then we have a greater
chance for developing a higher level of confidence in the field
work being done...that the crew members are being diligent
and professional, and closely following our guidance in each
phase of the project.

But no matter what the circumstances of the firm—the
longevity of the working relationships between the field and
office personnel—the truth is that, to a great degree, we do
not follow the legislated maxim of being “in full responsible
charge” of the field work being done. While we may be taking

full responsibility for the field work, if we are not actually out
their doing the work ourselves we are merely trusting that it is
being done the way we would do it ourselves.

I have worked for small firms where the office LS was
heavily involved in the field work. He or she would be the
only one to study the previously recorded maps in the area
and do the pre-calculations for use by the crew in locating
the land net monuments. They would also prepare the crew
package and give a detailed briefing on what was to be done
that day, perhaps being in phone contact with the party chief
during the day and getting personally debriefed when the
work was completed...even downloading and checking over
the field data.

But I have also worked for larger firms where there was a
greater disconnect between the office and the field. It is not
uncommon for one cadd tech to do the precalculations and
another tech take care of the transfer of data from office to
field, and field back to office. It is also possible for yet a dif-
ferent staff member, who is skilled in least squares adjust-
ment, to adjust and balance the data before handing it over to
the project surveyor. Many specialized staff members might
play key roles in the office.

Not that such a division of authority is a bad thing. Of
course not. Many firms are performing high quality, profes-
sional surveying with numerous staff being involved at the var-
ious stages of the mapping process.

The point is, to one degree or another, most firms have a
division of labor where there are multiple people involved in a
particular project. Any of the common types of survey projects
can be divided up into phases, allowing for different people
with different specialties to participate in the eventual final
product. And the biggest differentiation is between the field
and the office. There is some degree of divided authority
between the different office tasks, but it is between the office
and field work where we see the largest “gap” in the chain of
responsibility. 

But that gap need not be a problem if everyone involved
is doing their work professionally and the good communica-
tion and proper quality control is being implemented. There
are firms where some of the party chiefs are licensed survey-
ors. Here we have, not just a physical separation between the
office and field, but a situation where there is a licensed per-
son on each end of the work.

The Need for 
Dual-Stamped Maps

Continued on next page

By: R. Lee Hixson, PLS  (CA, NV, OR, UT, ID, WY)



Summer 2006
17

Let’s take it one step further. How many of you have
been involved in(or heard about) cases where one firm
subcontracted the field work to a second firm? A licensed
person in Firm A does the research and the pre-calcs, then
has a licensed person in Firm B oversee their own crew in
performing all the field work. Firm A takes the field data,
processes it and eventually completes a boundary resolu-
tion. Firm B is then given the coordinates for the monu-
ments that need to be set, and they proceed to set them.

Is there anything inherently wrong with such a division
of the labor? As long as the two firms have licensed sur-
veyors taking responsibility for their separate phases of
the work, of course not. So then why not allow them to
both stamp and sign the map? 

In the first case, where one firm has an office LS as
well as a party chief who is an LS, it may be more discre-
tionary as to whether one or both of them stamp the map.
But in the second case doesn’t it seem practical and even
desirable that both of the surveyors should have their
stamps appear on the final mapping product? 

Let’s face the reality of modern surveying. With the
tremendous changes that have taken place in the past 15
years in the technology of field data collection, there has
been an ever-increasing tendency for the surveying pro-
fession to further specialize. For a long time we (and our
state laws) have sidestepped the issue of multiple sub-
licenses within the profession. For unexplained reasons
we have not gone the way of engineering and subdivided
the licensing process to recognize specialties (civil, struc-
tural, geologic, etc.) despite the realization that, as our profession evolves there is a compelling need to do just that. Some day
we may wake up and change our laws to provide for a “General Licensed Surveyor” designation, along with sub-licenses for
boundary analysis, water boundaries, photogrammetry, construction staking and public land survey work. 

But while we wait for this eventual subspecialzation to be recognized, can’t we at least acknowledge the reality that, very
often, the office and field work is supervised by two different people? Why can’t we change the Subdivision Map Act and Land
Surveyor’s Act to allow for two people to stamp a topography map or any of our maps that get recorded? The Surveyor’s
Statement could be altered slightly to reflect the different responsibilities. For a Record of Survey these could be the two ver-
sions of the Surveyor’s Statement:

This map correctly represents a field survey made by me or under my direction in conformance
with the requirements of the Professional Land Surveyors’ Act at the request of

_______________________________ in _____________, 20 ___.

This map correctly represents the boundary resolution portion of a survey made by me or
under my direction in conformance with the requirements of the Professional Land Surveyors’
Act at the request of

_______________________________ in _____________, 20 ___.

Each licensed surveyor would stamp the appropriate statement. Similar alterations could be made to the statements shown
on Parcel Maps, Tract Maps and topographic survey maps. The Land Surveyor’s Act could contain a new paragraph that would
explain the allowed division of authority; the Subdivision Map Act could also be revised toward the same end.

There are two main benefits to such a change: 1) that State Law would finally reflect the way that work is actually being per-
formed every day around the state, and that, 2) each surveyor involved with a project would be able to take credit—and respon-
sibility—for that portion of the work that they were in charge of. There is nothing intrinsically wrong with moving in this direction
and it only seems right that our laws bear a closer resemblance to how the profession actually operates. 

I have been told that, in Germany, the party chief, the drafter and the office surveyor in charge all stamp and sign the
map. Doesn’t it make sense? Shouldn’t we allow for, if nothing else, the possibility that more than one person was in responsi-
ble charge of a survey? Why should we continue to pretend that only one licensed person was involved with a project, if in fact
there were two? ❖

Continued from previous page
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Ax + By + C = X + VX
(1)

Dx + Ey + F = Y + VY

One equation is written for each coordinate of each point thus three points yield six equations. The lower case x’s and
y’s in the above equations are the image coordinates. The upper case X’s and Y’s are the ground coordinates. The letters A
through F are the unknown transformation parameters which we will see are the six lines of a world file. A thorough back-
ground discussion surrounding the wheres and whys of the coefficients in Eq. (1) can be found in (Wolf 2000) and (Wolf 1997).
These discussions relate a bunch of sines, cosines, and tangents to the ground coordinate and image coordinate systems.
A beauty of least squares is seen in the simplicity of the equations above. To solve the six unknowns in these equations
uniquely (without redundancy), three points whose positions are known in both coordinate systems are required. If more than
three points are known (now we have redundancy), a least squares solution can be obtained. I used four points for all of the
solutions performed herein to trap any potential fat fingering which indeed did occur. With only three points, the same least
squares matrix solution method can still be used.  The four points used for this sample transformation stem from the tweak-
ing exercise that follows. These points are shown graphically in figure 6. These points are:

Table 2. Observation Equation Matrices

A X = L + V (2)

A is the matrix of coefficients populated by the image coordinates, X is the matrix of unknowns which when solved is
the six elements of the world file, L is the matrix of ground coordinates and V is the matrix of residuals. If only three points
for the solution, the V matrix will be null (a vector of zeros). This matrix of residuals was also null in this example because
the measurements were forced to be “perfect” in the absence of fat fingers. The next step in a least squares solution is
to create what are known as normal equations:

Continued from page 14

Continued on next page
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AT A X = AT L (3)

The least squares solution of these normal equations is:

X = (AT A)-1 AT L (4)

A 00000.700

B 0.300

C 11329.419

D 0.100

E -0.400

F 28800.309

Table 3. X Matrix

Steps Toward Controlled Image

Morphing

Within the image coordinate system (Figures 3 and 4)
the edges of each pixel are parallel to the axis. If the axes
of the image coordinate system are nonorthogonal, then
the pixel must be a parallelogram. I have never produced
nor received an othophoto with pixels as parallelo-
grams yet it is possible. Pixels created during the
orthophoto generation process are initially square.
A pixel may morph from a square to a rectangle
due to reprojection of an image from one coordi-
nate system to another such as between State
Plane zones. The easiest way to morph pixels is by
altering the first four lines of a world file. I have
done just that in order to tweak an image and then
perform a 2D affine coordinate transformation in
order to repeat the changes made to the world file.
These are the steps which I followed during this
bizarre undoing and redoing of a world file.

1) Determine the image coordinates of the pixel centers of
four distinct features (a minimum of three are required). The
unit of measurement is the pixel and pixel (0,0) is in the
upper left corner.  

2) Create a world file to bring the image into a CAD system.
The familiar 3-4-5 world file was selected. A CAD and GIS
system standard is the base name of both the tiff file (.tif)
and the world file (.tfw) must be the same. 

3) Bring the image into a CAD system then go to each of the
four distinct features selected in step 1 and record the
ground coordinates. I used a very precise pixel frame with
a center point to obtain a ground value in the CAD file to
within 0.001 ft.

4) Perform a 2D affine coordinate transformation as dis-
cussed previously. Some handy educational software to
perform this transformation can be found at: http://survey-

ing.wb.psu.edu/psu-surv/free.htm. I used an Excel spread-
sheet. The six unknowns that this transformation solves for
are the six lines of the world file. 

5) Slightly modify the world file such that the image is
tweaked. The modifications I made were to lines one and
two. The modifications are shown in table 4.

6) Create a new world file with the tweaked values. This is
step 2 above.

7) Repeat steps 3 and 4

Least Squares (LS) value D is the latitude of the top of
the pixel. World file line 3 (LS value B) is the departure of the
side of the pixel and world file line 4 (LS value E) is the lat-
itude of the side of the pixel. This value is negative because
it is going down. Remember the italicized down on page
one?  As discussed previously it is not a practical scenario
to have a pixel occur as a parallelogram. This could be the
case however if the true ground coordinates of distinct
ground features which appeared on an unrectified aerial
photo were used to rubber-sheet the photo. The image
coordinates could be determined for these features. Step
four as outlined previously could be used to come up with
a world file which would tweak this image the best fit the
ground. This would be far from a true orthophoto however
it would produce a photograph that would more closely fit
the ground conditions.

Continued from previous page

Figure 6: Tweaked Sail Image

Continued next page 29
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Welcome New CLSA Members
CORPORATE
Robert C. Bangert, Roseville
William D. Bates, Bakersfield
Stephen J. Bellah, Lakeport
John M. Bettes, Central Valley
Robert N. Beuschlein, Riverside
Lyn T. Bockmiller, Fresno
Ross W. Carlson, Lakeside
Joan E. Carr, Redding
Patrick H. Clemons, Thousand Oaks
William G. Cox, Irvine
Robert G. Davies, Sacramento
Adrian D. Davis, Elk Grove
Peter F. Donohoe, San Francisco
John R. Duquette, Temecula
Marilyn Fitzsimmons, Sonora
Thomas Flinn, Stockton
Thomas A. Gallup, Petaluma
Christopher G. Gilmour, Goleta
John Govers, Lafayette
Armando C. Guizado, Laguna Woods
Barry C. Henry, Long Beach
Thomas P. Herrin, San Bernardino
Michael J. Hollins, Redding
Jon C. Hornecker, Santa Ana
Lyle Lee Hymas, Weaverville
Hooshmand Jahanpour-Burke, 
Las Vegas, NV
David Paul Johnson, Carlsbad
Michael K. Jones, Modesto
Narith Lao, Alhambra
Michael D. Lee, San Francisco
Gregory John Loucks, Sacramento
William F. Madigan, Costa Mesa
Douglas C. Mallory, Fort Bragg
Mark R. Meyer, Fresno
Linda L. Miller, Bend, OR
Curt M. O'Bryan, Alhambra
Scott E. Ohana, Corona
John Lewis Owen, Portola
Jeffrey L. Owens, Slymar
Charles E. Peer, Upland
Cris Nino Perez, Wallace
Mark E. Price, Glendale
Glen Levi Priddy, San Luis Obispo
Michael D. Reed, Freedom
Christopher R. Russell, Shingle Springs
Gary D. Schnakenberg, South Lake Tahoe
Toni Lee Scoralle, Oakland
Trenton R. Seinturier, Redding
Jay K. Seymour, Redondo Beach
Chauncey J. Smith III, Shingle Springs
Mark S. Turner, Suisun City
Keith A. Werrbach, Yuba City
Mauro R. Weyant, Clovis
James Willson, Shingle Springs
William J. Wilson, Roseville
Loy A. Zambo, Nipomo

ASSOCIATE
Kristie M. Achee, Bakersfield
Richard K. Anderson, Sonora
Jacqueline C. Andrews Solomon, 
Foster City
Kevin Bronson, Winton
Anthony Cinquini, Santa Rosa
Philip Deering, San Leandro
Maria Ghisletta, Santa Rosa
Jaroslaw Grabarek, Canoga Park
Leithan E. Heitzig, Fresno
Matthew Herman, Willits
Joseph L. Hughes, Sebastopol
Hans L. Imfeld, San Jose
Zachary T. Janz, San Jose
Daniel Kelsoe, Chilcoot
Mike Lopez, Camarillo
Timothy D. Martin, Carmel Valley
Margaret A. Martinez, Ventura
Tazman McCabe, Livermore
Matthew A. Morrow, West Sacramento
Andrew S. Ober, Pacifica
Tracy Park, Novato
Robert S. Rogers, Burbank
Jaime Sandoval, Bakersfield
Ryan Schiess, Modesto
Delia K. Smith, Riverside
Jesse D. Thornton, Incline Village, NV
Thomas Vondra, Palmdale
Joe Ward, Santa Cruz
John Williams, Mammoth Lakes
Philip C. Wootton, San Jose
Terry Yarboroough, Pomona

AFFILIATE
Mitch Adkison, Riverside
Steven E. Anderson, Santa Ana
Ryan Atkins, Riverside
Curt Bates, Petaluma
Maurizio Battaglia, Palto Alto
William Bello, Riverside
Richard T. Bickman, Bullhead City
Colette Y. Blomquist, Folsom
Brandi Bradley, Riverside
Todd Buchholz, Mammoth Lakes
Kevin T. Caldwell, Miranda
William Christoffersen, Windsor
Michael Filipski, Aurora
Samuel Gallucci, Riverside
John T. Glashan, Eureka
Mike Guerrero, Riverside
Dee Helm, Eugene
David Krinard, Sebastopol
Michael Kunkel, Newark
Susanne LaBrake, Riverside
Jimi E. Lewis, Bakersfield
Jeffrey J. Lewkowitz, Sacramento
John A. Lombardo, Yucaipa

Bradley Luken, Fresno
JJ Melton, Bakersfield
Keith Olson, Riverside
Anthony Orosco, Turlock
Joseph Penalosa, Bakersfield
Stephen Peter, San Clemente
Keri Rynearson, Ukiah
Jacob Sharp, Orange
Eric Stauffer, Fremont
Nick G. Stevenson, Bakersfield
Franklin Tolbert, Riverside
Rayna Valencia, Riverside
M. Alex Wilson, Temecula
Adam S. Zarfos, West Sacramento

SUSTAINING
Vertical Mapping Resources, Inc.
Wallace Group

STUDENT
Ryan Amoroso, Covina
Luis Azevedo, Santa Rosa
Carlos L. Barraza, Folsom
Jose L. Cordova, San Jose
Dennis Drew, Fresno
Drexyl Ekparian, Prather
Andres Espinoza, Mendota
Michael Farrauto, Claremont
Parker J. Geisinger, Clovis
Matthew Jacobus, Pinedale
Ryan M. Lane, Auburn
Kimberly Maker, Occidental
Raymond Mendoza, Irvine
Oscar Minero, San Diego
Rusty Otten, San Diego
Malaquias Peralta, Ontario
Daniel Percival, Santa Rosa
Kent D. Poythress, Fresno
Christopher L. Riehle, Irvine
Robin Roberts, El Dorado
Barry Scicluna, Grass Valley
Andrew Tapley, Rocklin
Elaine Torres, Alta Loma
Jody Vent, Santa Rosa
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Governor Arnold Schwarzenegger has
appointed Patrick Tami, P.L.S., to the

California Board  for Professional Engineers
and Land Surveyors (BPELS). Pat has served
as the CLSA President in 2001, member of
the Board of Directors from 1992 until
2002, and chaired several committees since
becoming a member in 1992.  

Pat has also been active as a member of the Examinations for
Professional Surveyors Committee, National Council of Examiners
for Engineering and Surveying (NCEES), President of the Bay
Counties Association of Engineers and Land Surveyors, Chairman of
the East Bay Municipal Engineers and Chairman of the Diablo Valley
College GIS/GPS advisory committee.  He has served the BPELS pre-
viously as a grader for the Professional Land Surveyor Examination
and as a member of the Board's Technical Advisory Committee.  

Governor Schwarzenegger Appoints
CLSA Past President, Patrick Tami
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Continued page 24

A HISTORY OF CLSA
Hal Davis reflects on the beginnings of CLSA

By: Harold B. Davis, PLS 

Prior to 1966, the only surveyor’s organi-
zations in California were the northern

and southern sections of ACSM, both of
which were primarily composed of public
sector employees, licensed and unlicensed
engineers and photogrammetrists.

In 1966 the California Council of Civil
Engineers and Land Surveyors proposed a
bill affecting the Land Surveyors license.
This proposal, called “Plan A”, would have
eliminated the Land Surveyors license and
grandfathered all existing licensees as Civil
Engineers. 

In response to this proposal a number of
land surveyors in Northern California from
both the private and public sectors met at the
Napa airport to discuss the problem and
decided subsequently to form the California
Land Surveyors Association. In the early
years of the association the main thrust was
legislation against “Plan A” together with
improvements to the Land Surveyors Act
and the Subdivision Map Act. The ultimate
solution was Senate Bill 2, which eliminated
the Civil Engineer’s exemption, but gave
post-1982 Civil Engineer authority to prac-
tice “Engineering Surveying”. 

For the first few years, CLSA member-
ship consisted of a “bunch of Northern
California radicals” with some members
south of the Tejon Pass. Many local chapters
were formed, primarily in the north, with one southern
group, the Southern Counties Chapter. This chapter never
really became effective, as the Southern California Section
of the ACSM remained the major voice of the land surveyor
in the south. During the CLSA conference held on the
Queen Mary in Long Beach Harbor, the CLSA Board and
the SCSACSM Board held a joint meeting which reconciled
most of the differences. Since 1966 there has been major
growth in the membership and effectiveness of CLSA. 

When CLSA first entered the legislative arena it was as
rank amateurs. Now of course, we are recognized as the
voice of the land surveying profession in California.
Membership is now in excess of 2100 and the association’s
Legislative Advocate receives many queries from the state
legislature. The annual conferences are well attended and
highly successful.
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Continued from page 22

Editor’s note:

The following is excerpted from a presentation to
Fresno State Students by then-President Armand
Marois in February 2005. who in turn used an article
written in 1986 by Orlean Koehle for the 20th anniver-
sary of CLSA as his source material.

CLSA CAN TRACE ITS ROOTS BACK TO TWO SEPA-
RATE ORGANIZATIONS; A TRI-COUNTY GROUP CALLED
“SONOMA, LAKE, AND MENDOCINO COUNTIES ENGI-
NEERS AND LAND SURVEYORS’, AND A SACRAMENTO
GROUP CALLED, “CALIFORNIA ASSOCIATION OF
LICENSED SURVEYORS.” 

THE SONOMA, LAKE AND MENDOCINO GROUP
WERE THE ONE WHO INITIATED THE NEED FOR A STATE-
WIDE ORGANIZATION. THE GROUP HAD BECOME INAC-
TIVE IN 1965, WHEN BOB CURTIS, PAST PRESIDENT OF
CLSA, AND DICK STEPHEN BECAME CONCERNED
“ABOUT THE MESS THAT THE PROFESSION HAD GOT-
TEN INTO”. 

SO, THEY ARRANGED A MEETING OF THE OLD TRI-
COUNTY GROUP TO SEE IF THERE WAS ANY INTEREST IN
FORMING A STATEWIDE ORGANIZATION. A MEETING WAS
HELD AND THE CALIFORNIA LICENSED LAND SURVEY-
ORS ASSOCIATION (CLLSA) WAS FORMED. 

DICK HOGAN WAS ELECTED FIRST PRESIDENT AND A
STEERING COMMITTEE WAS CREATED TO DRAW UP A
CONSTITUTION AND BY-LAWS. 

BY CONTACTING OTHER STATE LAND SURVEYOR
ORGANIZATIONS TO SEE HOW THEY BECAME ORGA-
NIZED, UTILIZING THE ILLINOIS STATE SURVEYORS
ASSOCIATION’S MATERIALS AS THE FRAME WORK, THE
COMMITTEE CAME UP WITH SEVERAL RECOMMENDA-
TIONS FOR FORMING A BOARD OF DIRECTORS, DEVEL-
OPMENT OF VARIOUS COMMITTEES, ESTABLISHMENT OF
FEES AND DUES, AND TYPES OF MEMBERSHIPS, AND
SCHEDULES OF MEETINGS. 

THE PRESIDENT OF THE TRI-COUNTY GROUP CON-
TACTED THE SACRAMENTO GROUP INVITING THEM TO
DISCUSS THE POSSIBILITY OF MERGING. DICK HOGAN
THEN CONTACTED GENE FOSTER OF THE SACRAMENTO
GROUP.

TO INVITE THE CALIFORNIA ASSOCIATION OF
LICENSED SURVEYORS TO MEET AT THE HALFWAY
POINT TO DISCUSS THE POSSIBILITY OF MERGING. ALL
THE PARTIES AGREED TO MEET AT JONESY’S STEAK
HOUSE AT THE NAPA AIRPORT ON JUNE 3, 1966. THE
MEETING WAS HELD AND SINCE THE SACRAMENTO
GROUP WAS A LOOSELY FOUNDED ASSOCIATION OF
GOVERNMENT EMPLOYEES WITH THE SAME CONCERNS
AS THE NEWLY FORMED (CLSA), THEY AGREED TO JOIN
RANKS, AND, OVERNIGHT MEMBERSHIP DOUBLED FROM
15 TO 30 MEMBERS. 

BY MID-1970’S, SOUTHERN CALIFORNIA SURVEY-
ORS WERE GETTING INVOLVED TO HELP MAKE CLSA A
TRUE STATEWIDE ORGANIZATION. 

SOME OF THE FIRST PROBLEMS CONFRONTING CAL-
IFORNIA SURVEYING WAS WORK BEING PERFORMED BY
UNLICENSED INDIVIDUALS; SUB PROFESSIONAL WORK
BEING PERFORMED, LACK OF EDUCATIONAL OPPORTU-
NITIES, AND HARMFUL LEGISLATION BEING PROPOSED. 

ONE EXAMPLE WAS THE OBJECTIVE BY THE AMERI-
CAN SOCIETY OF CIVIL ENGINEERS TO HAVE ALL REGIS-
TRATION BOARDS REQUIRE THAT ANYONE WHO
WISHED TO PRACTICE LAND SURVEYING SHOULD FIRST
OBTAIN A PROFESSIONAL ENGINEERS’ LICENSE. CLSA
FELT THEN, AS IT DOES NOW, THAT PEOPLE WHO PRAC-
TICE LAND SURVEYING SHOULD BE EDUCATED, EXPERI-
ENCED, TESTED, AND LICENSED. 

THE BEGINNING OBJECTIVES OF CLSA ARE NOT
MUCH DIFFERENT THAN THEY ARE TODAY. IN A LETTER
BOB CURTIS WROTE IN APRIL OF 1967, STATES;

OBJECTIVE 1 

TO GET THE ACTIVE PARTICIPATION OF ALL CALI-
FORNIA LAND SURVEYORS INVOLVED IN CLSA—TO GAIN
STRENGTH AND UNITY IN THEIR ASSOCIATION. 

OBJECTIVE 2

TO BE ABLE TO ADVANCE THEIR CAREER THROUGH
SUPPORTING PROPER LEGISLATION, MONITORING ANY
PROPOSED LEGISLATION THAT COULD BE STRONG
ENOUGH TO COMBAT IT. 

OBJECTIVE 3

TO DEMAND A LAND SURVEYORS’ RIGHT TO BET-
TER EDUCATIONAL FACILITIES AND THE RESOURCES TO
USE THEM. 

OBJECTIVE 4

TO BE REGARDED AND RESPECTED AS A PROFES-
SION BY REALIZING THAT “HIGH STANDARDS REQUIRE
HIGH PERFORMANCES”

LATER ON IN 1986, BOB CURTIS ALSO ADDED THAT
THE PRIMARY OBJECTIVES OF CLSA SHOULD BE:

TO BE THE VOICE OF ALL LAND SURVEYORS IN CAL-
IFORNIA, THEIR MAIN SOURCE OF INFORMATION AND TO
PRESERVE THE PROFESSION. 

BOB ALSO ADDED THAT WHAT THE ALTERNATIVE
COULD BE BY NOT GETTING INVOLVED:

“WE COULD, THROUGH BLISSFUL IGNORANCE, LIKE
THE KIKI BIRD, BECOME EXTINCT.” ❖

Origins of the California Land Surveyors Association
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There’s a guy in the row behind me doing
a running editorial on every comment

the speaker makes. I get that feeling I'm
sitting in a movie theatre. It's hard to tell
from the tone of his voice whether he
agrees or disagrees, but there is a dis-
cernible tone of sarcasm and disrespect.
I'm wondering if his companion is growing
as weary of his commentary as I am. I wait,
thinking, "OK, I'll resist the temptation to
shoot him a glare, he'll cool it any minute".
Or do I ping him with my popcorn? Never
mind, I'm not in the theatre, I don't have
any popcorn. He does eventually tone it
down, so I can get my attention back to the
excellent presentation being made. 

Fortunately this incident was an
anomaly (an outlier, if you will). Every pres-
entation, I repeat, EVERY presentation I
attended at the CLSA conference recently
held in Reno, Nevada kept me in rapt
attention. I come to these conferences with
high expectations, knowing there are
dynamic and expert presenters out there,
hoping the organizers managed to land
them. They did. I can't remember the last
time I walked away from the conference
feeling that not a single session was a
waste of time. Usually there's one; the
speaker who compels you to catch up on a
little snooze, or convinces you it's time to
wander the Exhibiters’ Hall and stuff the
Cartwright bag with some more freebies.

Not only did the organizers of this con-
ference get it right with the presenters and
the session topics, they seemed to get it
right with everything, from Monday's
luncheon speaker (Joe Malarkey, who was
one funny guy), to the scholarship auction
(which raised almost $20,000!) , to the
exhibit hall, the afternoon cookies, and the
special release of Bud Uze's book.

Steve Parrish-CSI 
(Corner Site Investigation)

No matter where you work, whether
it's the chaparral of southern California, the
high deserts of northeastern California, or
the redwood forests of northwestern
California, Steve's approach to research in
the PLSS system and finding those elusive
corners is something all of us can glean
something from. I was astounded at the
number of scenarios he presented that
revealed "new secrets" that will surely
come in use. Whether you're in "pits and

mounds" country, big-tree country, or the
big city, it doesn't matter. Steve imparted
inspiration, experience, and knowledge.
That's what I came for!

David Paul Johnson-The Past, Present
and Future of the “One-Man Survey
crew”. 

David is one of the those speakers
who gets you sitting on the edge of your
seat immediately. From then on, he's got
you, because you don't want to miss what
may come next.  He's a highly entertaining
speaker. He's also very concerned about
surveying. Very concerned. Although I
can't put my finger on exactly what con-
cerns him. I was left with one very impor-
tant concept he imparted upon us. That of
the robotic, one-man crew. What happens
with the mentorship aspect of surveying?
With our profession lacking incoming sur-
veyors, that gives us something to ponder.

Michael Durkee- Subdivision Map Act

Of the many Map Act seminars I've
attended throughout the years, this was
the first time I've attended one of
Michael's. Without a doubt, he's the most
dynamic, articulate, and exciting Map Act
presenters I've ever seen. That's right, I
used the term “exciting" in the same sen-
tence as "Map Act". OK, so maybe I don't
get out enough. For a subject many of us
learn because we have to, Michael showed
us this is a topic worthy of our attention.
For me, it's difficult to yearn for Map Act
knowledge in the manner one does for
boundary doctrines, for instance. Like all
the other sessions, we just ran out of time.
What is it with you people, still sitting in
your seats not wanting to leave? Where
were all the seat shufflers in the last twen-
ty minutes? Not at this one.

Jim Pilarski-Legal Descriptions

Are you like me, in that you show up to
certain classes thinking, OK, what new
ground can they possibly cover here? I
mean, don't I already know ALL there is to
know about this stuff? In fact, why didn't
they call me to put this thing on? Then Jim
comes along. I don't know if Jim is from
back east, or maybe he's Italian (hmmm…
Pilarski...) but I love the style of no-non-

sense speaker that Jim is. No BS there. My
descriptions can always use some
improvement. Next time I write one, I'll
have some new tools to incorporate.

Howard Brunner and Ray Mathe-The
Land Surveyor's Act

Howard and Ray had to scramble to
cover for a couple of others from BPELS
who were to take part in this session, but
were unable to attend. I'm not sure how
Howard has kept his sanity over twelve
years of being Land Surveyor consultant to
BPELS, but he seems to have come out
unscathed, and in my opinion has raised
the bar during his tenure. During this pres-
entation-discussion, an audience member
raised a personal Record of Survey issue
he is having with the Orange County
Surveyor's office. Orange County Surveyor
Ray Mathe handled the matter with profes-
sional composure and humor. Audience
member-bad call. Ray Mathe-class act.

I was unable to get to the other con-
currently occurring sessions, but the gen-
eral feedback in the halls was good. 

Over breakfast one morning in one of
the many restaurants the hotel offers, sev-
eral of us were engaged in small talk.
Having just been introduced to a surveyor
from the other end of the state, an occa-
sion arose to briefly share opposing views
of a political nature. We then settled in for
breakfast, some survey talk and the ritual-
istic exchange of business cards. When
the time came to cover our tickets, this
surveyor, who shall remain nameless (Paul
Cook) picked up my breakfast. This type of
thing happens more than I can count at
these gatherings. The common bonds we
share as surveyors and the feelings of
goodwill tend to trump other “smaller”
issues, like politics. Paul has my number. I
have his. We’re only a phone call or e-mail
away from that bit of information the other
guy may be in need of sometime. I hope to
get an opportunity to pick up Paul’s meal
next time, or at least buy him a cold one
(iced tea, of course…).

Dave Ryan has been surveying since
1978, and currently resides in Arcata, Ca.
where he works for the Humboldt County
Surveyor’s Office. ❖

Conference 2006 Afterthoughts
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Continued from page 19

Determining Image Parameters From

the World File

The pixel size and dimensions and the image position
and orientation can be derived from the world file. The
reader can apply basics of trigonometry to the values
shown in figures 5 and 7 to solve these. These relationships
are:

For the case of a simple image with square pixels…
Image rotation (CCW from East) = arctan(line2 / line1)
Image rotation (CW from North) = arctan(line1 / line2)

Pixel dimension        = [(line1)2 + (line2)2]1/2

For a skewed / affine image…

Pixel dimension
Top = [(line1)2 + (line2)2]1/2

Side= [(line3)2 + (line4)2]1/2

Pixel Rotation (azimuth)
Top = arctan(line1 / line2)
Side = arctan(line3 / line4)

Let’s make changes to the world file and observe what
it does to the image as it is brought into the CAD file. Now
that you are world file-fluent, you can probably predict what
is going to happen. By merely changing the sign of line 4
(the latitude of the side of the pixel), the image hinges on
the top edge and comes in inverted. The same thing hap-
pens if we change the sign of line 3 but along the side
edge. A very interesting thing to do is to swap the easting
for northings in the image coordinates which were equated
to ground coordinates. I did this with the coordinates used
to tweak Julian’s sailboat. What we see is what happens
when you provide coordinates to the photogrammetrist and
don't tell him they are in Pt#, Northing, Easting, Elev format.
You see, surveyors are into the northing-easting-elevation

thing and photogrammetrists are into the X-Y-Z thing. Try
this: hold the palm of your left hand in front of you. Rotate
it about the little finger axis so your thumb is pointing down.
Now lift your elbow so your fingers dangle. This is what you
just did to the photogrammetrist and what I just did to the
sailboat image as can be seen in Figure 8.

Conclusion

Hopefully I am leaving you with a better understanding
of what an image is and how an image is brought into a
CAD/GIS file. You have learned that this is called georefer-
encing.  You have also learned that lines 2 and 3 of a world
file do not tell you how an image is rotated. You have
learned however, that the first four lines of this world file are
the latitude and departure of the sides of the pixel. You also
promise that you will be very clear as to the coordinate
order when you provide a file to the photogrammetrist. You
have also been provided a primer on a least squares coor-
dinate transformation and that this transformation is an
inherent part of the true meaning of the world file.
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Figure 7: Tweaked Pixel Figure 8: X and Y swapped
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Thomas A. Taylor, PLS #7512
CLSA Member of the Year

The California Land Surveyors Association (CLSA) is pleased to
announce that Thomas A.Taylor, PLS #7512 is the recipient of the

CLSA MEMBER OF THE YEAR award. 

CLSA s goals include fostering high professional ethics and proce-
dures, promoting uniformity of practice and procedures, and increasing
public awareness of Land Surveying. CLSA represents all California
licensed Land Surveyors in both public and private practice.  The
Member of the Year award was presented to Mr. Taylor for his service
to the Association and the profession.

Mr. Taylor was born in Omaha, Nebraska and moved to California in
1980. Shortly thereafter, he completed his education at the University of
California — Berkeley, earning a degree in Theoretical Mathematics. Tom
began his career with Caltrans as a Transportation Engineering
Technician in 1991. After rotational exposure to various functions within
the department, Tom decided to pursue a career in surveying and gained
licensure as a Land Surveyor in 1999. After the Loma Prieta earthquake,
Mr. Taylor spent many hours on the reconstruction of the freeway system.
Before moving to Sacramento, he was involved in the establishment of
project control throughout District 4, particularly involving the use of
Global Positioning System (GPS) technology. Tom s expertise in this area
has been recognized both locally and nationally. He has been an invited
speaker at presentations sponsored by the California Land Surveyors
Association, California Spatial Reference Center (CSRC), California

State University — Fresno, Geomatics
Engineering, The Operating Engineers
Union (Local 3), and others. 

Mr. Taylor is currently employed by
the California Department of

Transportation (Caltrans) as the District Right—of-Way Engineer in
Oakland (District 4).  Previously, he was the Chief of Survey Standards at
the Headquarters Office of Land Surveys (Sacramento). Tom served as
the CLSA Cal Trans Liaison from 2003-2005. As such, Mr. Taylor helped
facilitate the establishment of The Center of Population commemorative
monument at the Buttonwillow Rest Stop on Interstate 5. He also worked
closely with the CSRC and CLSA on revisions to the Public Resources
Code involving the use of State Plane Coordinates. Before returning to
the Bay Area, Mr. Taylor was an active member of the CLSA Sacramento
Chapter. There, he was instrumental in the establishment of its first annu-
al Land Surveyor s Review Course designed to assist applicants in the
licensing process. Tom continues to remain active with CLSA and is cur-
rently the chairman of the CLSA Legislative Committee.

Thomas Taylor embodies the high standards of professional respon-
sibility for which CLSA was organized.  His service to CLSA and the pro-
fession has been officially recognized by this MEMBER OF THE
YEAR award.

Thank you from Tom Taylor

Thank you and everyone else involved so much for the
“Member of the Year” award that you bestowed on me at the
2006 CLSA conference.  As you could tell, I was completely
taken by surprise and bewildered by the acknowledgement.
I can only say that I wish that I said a few things that day that
I will now.

I believe that the surveying profession provides a great
benefit to society.  This is witnessed by the quality people
that work within our profession.  Many of our fellow profes-
sionals are members of CLSA and all of the CLSA members
provide great support to our organization for the betterment
of the surveying profession.  This is unquestioned and
irrefutable.

To receive an award such as this is nothing short of fan-
tastic.  However, it is an award for all of the members that
donate their time and energy to CLSA.  I only happen to be
the one that is able to hang it on my wall.  I know that all
members will continue to devote time and energy to our pro-
fessional society as I plan to do.

Each and every day for the rest of my life I will have a
great felling when I look upon the award and think: Wow, this
is my most cherished award that I have or ever will receive.
I only hope that all CLSA members realize that their efforts
and support to the organization are part of the reasons that
make this award so special.

Once again, Mr. President, Thank you for this award.

Thomas Taylor, PLS
CLSA Member
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Online GPS
Processing
Several online services are available to process GPS data and

solve the positions of points. Two such sites are featured
herein. 

Now lets test drive these two systems. Station MAT2 was selected. The published coordinates were obtained from the Scripps
Epoch Coordinate Tool and Online Resource (SECTOR) found at csrc.ucsd.edu/cgi-bin/sector.cgi. The RINEX file for the selected date
is obtained from sopac.ucsd.edu/cgi-bin/dbDataByDate.cgi.. This file was submitted to both online services. The results are shown in
the table below.

As you can see, the results for this station are as good as just a few millimeters horizontally and a few centimeters vertically. Now
it is your turn to take these services for a test drive with other CORS data or your own observations. ❖

The National Geodetic Surveying provides the Online
Positioning User Service (OPUS) which accepts static GPS
data for observation sessions two hours in length or longer.
This service automatically selects three nearby continuously
operating reference stations to tie the submitted observation
data collected at an unknown station to the established geo-
detic network. OPUS accepts both RINEX and most receiver-
specific data formats. This service can be found on the Web at
www.ngs.noaa.gov/OPUS.

The Canadian Spatial Reference System features a technique known as Precise Point Positioning (PPP) where autonomous solu-
tions are achieved. The key to this PPP approach is the use of precise GPS orbit and clock products made possible through an inter-
national collaboration of the many agencies participating in the International GPS Service. This information is typically 100 times bet-
ter than that contained in the GPS broadcast navigation message. PPP accepts both static and kinematic data in RINEX format and
has no minimum collection time however at least 15 to 30 minutes is recommended. This service can be found on the Web at
www.geod.nrcan.gc.ca/ppp_e.php

ADVANCED TECHNOLOGIES COMMITTEE

TECH TIPS ✓
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William H. Young, Age 71,

of  Riverside, CA., passed away on 04/04/2006
due to abdominal aortic aneurism at the
Saddleback Memorial Medical Center in San
Clemente. William was born in 1934 in Sapulpa,
Oklahoma. He was Chief of Surveying &

Mapping, Riverside County Flood Control & Water Conservation
District (1957-1996), President of the Board of Directors of
Analytical Photogrammetric Surveys, Inc. (1970-Present) and retired
from the County Flood Control in 1996. He was appointed to
National Academy of Science, Research Committee on Geodesy in
1992; founding member and past chairman of the California Spatial
Reference Center; Executive Committee of the Southern California
Earthquake Center’s Integrated Global Position System Network.
William is survived by wife, Mollie Young, celebrated 50th anniver-
sary last year; 3 daughters, Pamela Young Lee, Long Beach, CA.,
Amanda Young Alexander, Rolling Hills, CA, Karen Young Henson,
Menifee, CA; son, William Michael Young, San Diego, CA; 7 grand-
children. He was preceded in death by his son, Perry Eugene Young.
Rosary 04/10, 6:30pm with Mass at 7pm at St. Francis de Sales
Church. Buffet reception following Mass in the St. Francis de Sales
Church Hall. In lieu of flowers, the family suggests memorial contri-
butions to Mental Health Research Organization (NARSAD)
www.narsad.org or Juvenile Diabetes Research Foundation (JDRF)
www.jdrf.org. 

The following is from a series of E-mails sent by members of the
CSRC (California Spatial Reference Center) and general E-mails
after learning of Bill s passing. 

Bill was a leader and a gentleman. His vision and hard work
were instrumental in creating SCIGN and CSRC. He loved his fami-
ly, his friends, and his work, and was a model for us all in every
aspect of life. We will miss him sorely, professionally and personally.
I will always remember him. My condolences to his family. 

Some very sad news today. Bill was very special and a true asset
to the world of surveyors. He will be very missed. 

From the year and a half of knowing Bill, I knew him to be pas-
sionately committed to his family, friends, and work. His presence
and spirit will be greatly missed. 

I (we) have learned so much from Bill’s professionalism and
mentorship. I hope I am able to apply his teachings and uphold his
ideals. I share in everyone’s loss and sadness. My condolences to

Bill’s family and many friends. 
While many a good man would have just packed it up, set back

on their laurels, and retired after the professional career Bill had, it
was after his retirement that Bill seemed to be even more focused and
more driven to make the surveying profession in California move
forward with the times. Bill did this like a man on a mission and it
was that kind of leadership and vision that made us all want to follow
him. Bill will be irreplaceable.

Bill never ceased to amaze me with his drive and zeal. His pass-
ing isa big loss to California, as he had a large impact in the survey-
ing profession.

This is a shock. Bill was the Chief of Surveys and Mapping when
I started my first job in surveying at Riverside County Flood Control
(1978). He personally shepherded me into the CSRC many years
later. A man of incredible energy, innovation, vision. I only got to chat
with him briefly at the CLSA conference in Reno and will miss his
presence in the surveying world.

Bill was a gentleman and a scholar and always in the vanguard
of the profession. He was unassuming and caring and a fine example
of a human being. I will miss you dearly Bill.

It was truly very sad news about Bill Young. I got to know him
from my days in the Riverside-San Bernardino chapter of CLSA and
from other geodetic surveying/educational activities. Bill was indeed
a giant and he will be sorely missed.

This is a shock, and very sad news. Bill was extraordinarily inno-
vative and broadminded and competent. He also took the time to be
personally interested in the people he worked with. He will be missed.

Very sad news indeed. Although I didn’t know Bill well, he was
quite inspiring with vision and his drive to get things accomplished.
He will be missed dearly.

Bill Young was one of the most genuine people I have ever met.
His dedication to his work and wife Mollie are unparalleled. He was
a true gentleman in every sense of the word and will be greatly missed
by the profession and by all those he touched. My hat is off to you
Bill. With deep gratitude and sincere condolences to his family,

I knew Bill for only four years or so. As has been stated, he was
visionary, kind, inspiring. He was also willing to assist, selfless and
devoted. I was not afforded the luxury of knowing his family. To
those who knew him on a personal level, I sympathize with your
direct loss. He will be remembered and missed.

CLSA Remembers

Continued on next page
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Francois D. “Bud” Uzes, L.S. 3175
1934 – 2006

It is with utmost sadness that we announce the passing of our
dear colleague, Land Surveyor and author Bud Uzes. He died unex-
pectedly after a surgical procedure on February 7th, 2006. 

Mr. Uzes operated his own consulting business called
Boundaries Unlimited for 18 years. Prior to that he worked 33 years
for the California State Lands Division where he was head of the sur-
veying and boundary determination section. His strong interest in all
aspects of land surveying included techniques, education, instruc-
tions, laws, and technology.

He has worked as a consultant and expert witness in surveying
and boundary disputes in over 100 cases, including twice testifying in
proceedings before Special Masters of the U.S. Supreme Court. One

of the cases involved the California-Nevada interstate boundary,
which resulted from discrepancies he uncovered while doing research
for his 1st edition of Chaining the Land.

Mr. Uzes served 6 years as first president of the Surveyor s
Historical Society, was Life Member and Fellow of both the
American Congress on Surveying and Mapping and the National
Society of Professional Surveyors, and was Honorary Life Member of
the Sacramento and Gold Country Chapters of the California Land
Surveyors Association. In addition to authoring Chaining the Land,
1st and 2nd editions, he is also the author of Illustrated Price Guide to
Antique Surveying Instruments and Books, and was contributing
author to several editions of Boundary Control and Legal Principles.
He made numerous contributions to published journals.

He was in great demand throughout California and the nation as
a speaker at professional surveying conferences, seminars, and other
gatherings. Topics of his presentations included: water boundaries,
cadastral surveys, historical surveys, antique instruments, fraudulent
surveys, interstate boundaries, expert testimony, title and boundary
research, and legal issues pertaining to land surveying.

Bud was an avid collector and exhibitor of historical surveying
instruments, books, and tools. Surveyors appreciated his exhibits as a
rare opportunity to learn about their predecessors. They were also pop-
ular among the general public, and have been featured in the California
State Museum, Placer County Courthouse, and many other venues.

His final exhibit is still on display at the California State
Railroad Museum in Sacramento. It is a diorama that depicts a 19th
century survey crew. Those who look carefully will find his image in
the attendant mural.

His expertise in historical surveys appeared to have no bounds;
his research and field investigations made significant contributions to
our understanding of ancient Egyptian and Anasazi Indian surveying
technology.

For all of his achievements, he was a humble and gracious man
who consistently placed service to the profession above personal
recognition. He provided counsel freely to those around him, and
through his writing, provided counsel to those he would never meet.
Bud Uzes was our mentor and our friend. His devotion and contri-
butions to surveying cannot be overestimated. He showed us, by
example, how to live a life of honor, integrity and service. We miss
him greatly.❖
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Winter of 1805/1806
The winter of 1805/1806 found the
Corps of Discovery encamped near
the mouth of the Columbia River
near present day Astoria, Oregon.
They called their winter camp “Fort
Clatsop”. One place that you could
visit on a long weekend trip is the
national and state historic parks at
Fort Clatsop which is a recreation
of the original Fort. There is a
museum and book store at the
park. The website is

http://www.nps.gov/focl/home.html.

Across the Columbia River at the southern tip of
Washington State’s Long Beach Peninsula is the Cape
Disappointment State Park and the Lewis and Clark
Interpretive Center. The website is http://www.fortcan-
by.org/visit/lcic.html

October 16, 1805

The expedition reaches the Columbia River, the last
waterway to the Pacific Ocean.

Late October 1805

The Corps must run their canoes through treacherous
rapids at The Dalles and Celilo Falls.

November 7, 1805

Believing he sees the Pacific, Clark writes, "Ocian in
View! O the joy." In reality, they are seeing only the widen-
ing estuary of the Columbia River.

November 24, 1805

Having reached the Pacific, the entire expedition—
including Sacagawea and Clark's slave, York—take a
vote on where to build their winter quarters. They chose
the Clatsop Indian side of the Columbia, and the
encampment came to be called Fort Clatsop.

March 23, 1806

After a winter of only 12 days without rain, the men pres-
ent their fort to the Clatsop Indians and set out for home.

Lewis & Clark Update

comment
Font will print ok





CLSA Distinguished
Service Award Presented to:

Carl C.de Baca,
CA PLS 5854, NV PLS7633

At the 2006 CLSA Conference, Carl C.de Baca, PLS was
awarded the CLSA Distinguished Service Award. This

is CLSA’s highest award and is made in recognition of the
significant contributions Carl has made to CLSA and the
surveying profession. 

Carl was born in San Francisco, CA and raised in Elko,
NV. He began his surveying career in 1980 at age19 as a
rodman for a local engineering/surveying firm. In 1985 Carl
moved to Reno, NV and worked as a party chief. Carl
received licensure in Nevada in 1987 and in California in
1988. His survey background, to this point, was cadastral,
mining-related surveys and construction layout. In 1989
Carl moved to Sacramento and spent the next 16 years
specializing in land development for three large multi-disci-
pline firms.

Carl became a member of CLSA in1992 and has
demonstrated exemplary service to the profession. At the
local level, Carl was active in the Sacramento Chapter serv-
ing as Chapter President and Newsletter Editor. At the state
level, Carl was not only a member of the CLSA Board of
Directors but also served as CLSA Liaison to the Board for
Professional Engineers and Land Surveyors (BPELS), NSPS
Governor, Editor of the California Surveyor magazine, CLSA
Secretary and CLSA Treasurer. On a national level, Carl
continues to serve as Chairman of the NAFTA MRD Review
Committee.

In 2005 Mr. C.de Baca returned to Elko, Nevada and
established his own business – Alidade, Inc., specializing in
surveying in support of the mining industry.

In addition to his many accomplishments, his integrity
and character make Mr. C.de Baca deserving of the high
honor of the CLSA Distinguished Service award. 

Thank you from Carl  C.de Baca

I must confess that this award caught me completely by
surprise.  I’m not sure that I deserve it but I am deeply hon-
ored to receive it and will cherish it always.  I have never
regretted a moment of participation in CLSA activities at
every level.  I wish I could have been even more involved.   I
would encourage everyone to jump in with both feet and
participate to the greatest degree possible.  You won’t be
disappointed.  CLSA is looking for leaders with insight and
drive.  If that’s you, then by all means, come on board! 

My recent move to Nevada notwithstanding, I continue
to be a California Land Surveyor and an enthusiastic CLSA
member and will continue to contribute to the organization
wherever I can.  I already miss the fine senses of fellowship
and purpose embodied by CLSA and its Board of Directors.

For having me as a member and for the award, Thank You!

CRC
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Where Have All the
Surveyors Gone?
Acontinuing theme I hear among surveyors nowadays is the concern about where

the future professionals will come from.  Will they come from our universities,
through the engineering field, from other states, or even maybe from Canada or
Mexico?  I believe these types of comments begin from a feeling that we are a
shrinking professional group in a rapidly growing state. But is this actually the case?
Let s look at some statistics.

Historical speaking, the number of surveyors licensed in California since
licensing began in 1891 has been quite small compared to other professions.
Though the licensing numbers have increased in the last 30 years they are small in
comparison to other professions such as engineering, which have licensed between
1000 to 2000 professionals per year for many years.  The following numbers show
the licensing trends for California surveyors since they began licensing in 1891:

The population projections for California add to the overall sense of concern. Taking the average projected rate of population
growth from the many study groups and universities you get the following conservative growth rate chart for California:

The County Engineers Association of California recently published a study entitled Strategies for Counties to Accomplish
Professional Land Surveying Services .  Their immediate concern was filling the office of County Surveyor throughout California.  In
their study, the Professional Liaison Committee compiled the following figures concerning the declining number of professionals prac-
ticing land surveying:

Continued on next page

By: Michael A. Duffy, PLS
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The driving factor for the decline in the surveyor fig-
ures is the number of Civil Engineers who no longer prac-
tice surveying or have retired or have died.  The engineers
who can practice land surveying are declining by about at
least 1000 per year. Added to this number is the fact that
the licensing rate for surveyors is not keeping pace with the
retirement and morality rate, which has reached nearly 150
people per year.

These figures do paint a picture of a shrinking profes-
sional survey workforce. Another way of reporting this
trend would be with the following statistics.  In 1990 there
was one practicing licensed surveyor for every 2140 citi-
zens. By 2025 there will be only one practicing licensed
surveyor for every 16,800 citizens in the State of
California.  This ratio reduction makes even less sense in
light of the fact that we live in a state that is becoming more
and more litigious and that continues to enact more and
more laws requiring more professional services relative to
land development.

By comparison, there are 52,000 civil engineers
licensed in California right now. They licensed over 800
this year compared to the 46 surveyors and are near the
1000 mark often.  They have approached the 2000 mark on
several occasions in the last 20 years.

Surveyors have debated for years about what the rea-
son is for the shrinking numbers of professionals and what
the best solution to this problem might be.  I think the prob-
lem has become obvious over time if we look at a few more
numbers.

In 2005, 492 individuals took the land surveyors examination
in California and 46 passed, a passing rate of 9%.  In the same
year, this group had a passing rate of nearly 50% for the national
exam.  California typically passes from 10 to 15% of the survey
applicants over the years and only rarely achieve a 20% passing
rate.  

Engineers fared much better in the latest California exam
passing about 40% of the applicants.  In fact, engineers regularly
pass between 40 and 50 % of its applicants year after year in
California.

The problem I think is clear.  The testing for land surveyors
in California is flawed.  It has been flawed for sometime.  There
are either too many questions, not enough time for the questions,
too high of a complexity of questions, or too hard of grading of
the answers.  I believe it is a combination of all of these elements,
and that most licensed surveyors seem to be happy with it or are
at least ambivalent.  I repeat, this is not something new, it has
been happening consistently for some time.

The problem with this situation is that it cannot last much
longer.  It is not a question of what we charge for our services,
what kind of business people we are, how well we organize as

professionals, or even how much we push for higher education.
The fact is when this state hits a point where the professional sur-
veying services are not available to allow for the necessary
growth and commerce of the state s economy, someone besides
surveyors will come up with a solution and it will not make any
of us happy, in that you can be assured.

So I propose we solve the problem ourselves instead of let-
ting someone else do it for us. I believe we should use the nation-
al exam for a specific period of time until the numbers of profes-
sional surveyors gets to at least the level we had in 1982 when the
engineers were banded from land surveying.  Then we can re-
evaluate our testing format.  

If we don t act soon as a group I think we could be seeing
engineers or out-of-state surveyors doing land surveying work in
California.  I think this would be a grave mistake and not in the
best interest of the citizens of California or our profession. ❖
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SUSTAINING MEMBERSHIP

Membership in the California Land Surveyors Association,
Inc. as a Sustaining Member is open to any individual,
company, or corporation who, by their interest in the land
surveying profession, is desirous of supporting the purpos-
es and objectives of this Association. For information
regarding Sustaining Membership, contact: 

CLSA Central Office 
P.O. Box 9098, Santa Rosa, CA 95405

Tel: (707) 578-6016 Fax: (707) 578-4406
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