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What Am I Trying to Accomplish?

The Patterson-Gimlin film of fall 1967 is purported to show a large bi-pedal female North 
American primate, probably an ape, and possibly a creature closer to the human lineage than 
that of other apes. Various attempts have been made to measure both the creature's absolute
dimensions, and relative dimensions. None of these have been fully successful, for a number 
of reasons. I am attempting to add my own bit of work to the body of existing measurement. 

What I hope to accomplish is establish, to some reasonable level of accuracy and reliability, 
relative dimensions of the long bones of the arms and legs. These produce ratios called 
anthropomorphic ratios. There are four that I am concerned with at present: the Intermembral 
Index, Humerofemoral Index, Brachial Index and the Crural Index. Benchmark ratios have 
been established by physical anthropologists for man, and the statistical variation has been 
determined. By having a justified degree of confidence in my own ratios, I will be able to apply
standard statistical tests and determine if the ratios support the position that the creature has 
the proportions of a human being. This will help us adjudicate between two competing 
propositions: the film is of a person in a suit, or the film shows a real non-human creature.

The do this, I need to establish the measurements with some precision and accuracy. If this is
not done, no legitimate conclusion may be drawn, and any objectors will be able to 
demonstrate that the work is flawed.

Finding the Places Where Bones Articulate

In order to measure the length of anything, you need to establish the end-points for the 
measurement. In the case of images, sometimes unclear, often distorted, routinely 
foreshortened, it becomes problematic to do so. In this document, I describe a set of 
repeatable, structured techniques to geometrically and statistically establish the end-points of 
the long bones of a person from images. These techniques are mutually supportive, and 
should be used in combination as relatively independent assessments of the location of 
articulation points. The end points can be established with solidly estimated probabilities for 
variance in the X and Y dimensions, when those dimensions lying in the plane of the camera 
bed. 

The methods have not been formally extended to analysis for the dimensions where the figure
is rotated about the vertical axis, although if the degree of turning is small, I conjecture that 
the methods will give reasonable approximations. The methods are in the process of being 
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documented, standardized, calibrated, validated and refined. 

I have made preliminary attempts to apply the methods to frames captured from the 
Patterson-Gimlin film purporting to show a primate-like animal dubbed a Sasquatch. This 
work has been hampered by the lack of access to high quality images of known provenance 
and quality. Preliminary results for images from a Cibachrome print dubbed frame 352 have 
shown promise, but this frame in itself is insufficient.

The work is still in progress, and statistical measures are being calibrated for knee and elbow 
joints. Other joints are yet to be treated statistically. The general approach is to apply the 
location technique to X-ray images of human limbs taken from the desired perspective. 
Various construction lines are drawn in a graphics processing software program, and the 
coordinates are entered into a spreadsheet. Relatively simple calculations are performed and 
coordinates, means and standard deviations for the joint are calculated. These are then 
applied to a target image to determine the location of a standardized articulation point, with 
statistical bounds set.

It should be noted that since software is involved, testing and other validation techniques are 
required to establish that the results are being computed correctly. The spreadsheet program 
LIbreOffice Calc has been used, but it has some drawbacks. The first is that being a 
spreadsheet, it is hard to debug, since all formulae are hidden within cells. Also, spreadsheets
are error prone, since making cell reference on a coordinate grid system is not well human-
factored. Spreadsheets are hard to document as well, although I will be looking for better 
documentation techniques in the future. A more fundamental issue is that the spreadsheet 
itself may deliver incorrect results because of mistakes in the programming. I will investigate 
this further, but appears that there may be bugs in the implementation of the tan and arc tan 
functions. At some time in the future, I may use custom procedural programming to do the 
calculations.

In addition to LibreOffice Calc, I have been using a very nice program for geometrical and 
algebraic construction over images. It is called GeoGebra. This has proven to be of great help
for quickly drawing construction lines to estimate landmarks, and to determine perpendiculars,
angle bisectors and line bisectors.

For the bulk of the image analysis, I have used the GIMP image processing program. This 
has capabilities equivalent to Adobe Photoshop, and allows image manipulation to register, 
scale, translate and rotate any image. It also allows determination of angles, lengths, and 
point coordinates. Construction lines may be drawn easily, and multiple colours can be used.

The biggest issue facing me currently is my lack of images suitable for analysis. I have used 
various software devices to extract frames from on-line content in the form of video and still 
images, and to also extract images from DVD content. My understanding is that some people 
have, over the years, had access to early generation copies of the Patterson-Gimlin film, and 
have been able to obtain quite good resolution, relatively undistorted and clear images. I have
not approached anyone who has good access to such images to find out if there is provision 
to make some of them available for research.
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As an aside, all of this work should be legal under the Fair Dealing provision of Canadian 
copyright legislation and the Fair Use provision of US copyright legislation, as I read the 
relevant law from a layman's perspective.

How Do You Determine Long Bone Articulation Points?

If the bones themselves are available, it is possible to establish landmarks and make 
measurements very directly. Often this is done in a jig to make the job both easier and more 
consistent. There is such variance in the academic research community with respect to which 
points are to be used for making the measurements, but identification of the points, 
particularly when a calibrated workbench is used, is trivial. Below are images of the bones in 
question, with notes on the articulation. This is taken from “An Introduction to Human 
Evolutionary Anatomy”,  Leslie Aiello and Christopher Dean, Elsevier Academic Press, 
London, Digital Version, 2007.

When the bones are not available for direct inspection, several methods exist to locate the 
end-points. These techniques would include:

1 – palpation to find surface landmarks
2 – intuitive (or “by guess and by golly”)
3 – scanner-based (X-Ray, CT, ...) See for http://www.physio-
pedia.com/Diagnostic_Imaging_for_Physical_Therapists  .
4 – visual inspection to find surface landmarks

All but the first, palpation, is available to the analyst of images. 

The intuitive method can be employed with some as yet to be determined precision by 
someone familiar with anatomy, and practice in the method. I conjecture that a trained 
anatomist, medical professional, or body worker, and perhaps sculptors and artists as well, 
could do this tolerably well. However, it is not formalized, and the validity and reliability of this 
technique are unknown to me. I have used it to get preliminary results, but it is not scientific.

I am using the scanner-based techniques to establish the parameters around joint location 
based on my geometric methods. Since the scanned images of a human show the bones as 
well as the outline of the soft tissues, I can determine the formulae and statistical measures 
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for various measurement techniques. I have previously run into problems with the 
assessment of the shoulder and hip joints. There it has been hard to find images taken from 
the right perspective, and those that I have found have been unintelligible to me, as someone 
untrained in radiography. Very recently, I have found X-ray images which give head to toe 
body scans from both lateral and frontal perspectives. They seem to give a clearer 
understanding of the location of hip and shoulder joints, and should be useable for 
establishing the best methods and formulas for those joints. I do not have many of them, and 
even there, hip and shoulder are hard to see.

When the formulae, means and standard deviations have been establish with scanned 
images, it is time to apply them to pictures where the bones are not visible, many surface 
landmarks can not be easily seen, and even the essential contours of the body and limbs are 
somewhat unclear, due to factors such a limits of resolution, obstacles in the way, motion blur,
light bloom, and apparent clumpy body hair. Despite that, it is possible to make estimates of 
contours, edges, vertices, and even some internal points on the body, and use these to make 
geometrical construction lines and apply various methods. These methods can be used in 
tandem with one and other, for cross validation. They can also be used on multiple frames to 
get some measure of means and variability, calculating statistics. One of the methods 
demands that multiple frames be used, and the rest can benefit from this approach.

Note that researchers studying the human body, doing anthropometric work, and doctors and 
therapists trying to apply their discipline are able to palpate, feel for bony landmarks. Where 
they use non-bony landmarks based on the contours of the body, they are able to position the
subject, and reposition the subject, to get the best results. Even then there are problems with 
reliability and accuracy. 

We are in a more difficult position than those who work with bodies; we have few 
unambiguous visual bony landmarks. We may have some non-bony landmarks in the form of 
verticies and folds, shadows, and perhaps recognizable hair patterns. Working only with 
images, and statistical measures can help us establish the parameters of accuracy and 
precision. However, these will not give accurate results if the procedure themselves are 
flawed and lead to a biased estimate. By using multiple approaches, we should be able to get 
better estimates. Averages can be misleading on their own.

Centre of Rotation Versus Curve of Articulation

Joints articulate, meet, and allow rotation. However, the curved line where they articulate is 
not identical with the centre of rotation of the joint. Some of my methods focus in on finding 
the centre of rotation, and then determining with more accuracy a point on the curve where 
the bones articulate. I am sure that the technique can be refined to be much more accurate 
and precise, but at present I am trying to establish some basic and somewhat easy methods 
of analysis. It should be possible to extend the methods to find the ends of both bones at a 
point of articulation with some degree of precision. 

Making Things Scientific

In order for a study to be scientific, it must demonstrate that the methods followed are sound, 
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and that the methods were correctly employed. Since my methods are being documented, 
and my statistical calculations will be subject to inspection, it should be possible to assess the
soundness of the underlying approaches. When the methods are applied to target images, 
the data, raw and computed, will also be available to interested parties for inspection and 
validation.
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The Techniques

I will break down the methods according to these three broad classifications; describing 
geometric approaches:

1. Using One Frame at a Time
2. Demanding Multiple Correlated Sequential Frames
3. Using Multiple Non-sequential Frames

I will cross-classify the methods with these two other classifications:

1. Analysis not using rotation centres
2. Analysis explicitly looking for rotation centres

I will also describe the methods according to the joints where they are best employed, with 
assumptions and caveats made clear.

All of these methods can be calibrated based on X-Ray scans, to give mean X and Y 
coordinates, and standard deviations, based on normalized X-Ray images. None of these 
methods are used in isolation from one and other. Averaging for means and standard 
deviations can used within a method, and across methods.

I will cross-classify the methods employed below. Some of these have been worked out, 
others are listed for further research:

Rotation Centres Used

1.1 No-Rotation Calculations 1.2 Rotation Calculation

1. One Frame at a 
Time

1.1.1 Intuitive Method

1.1.2 Statistical Formula Methods

1.1.3 Single Frame Line Bisector 
Method

1.1.4 Single Frame Angle Bisector 
Method

1.1.5 Single Frame Angle Bisector 
with Line Bisector Method

1.1.6 Regression Line Methods

1.1.7 Monte Carlo Methods

1.2.1 Single Frame construction 
line method (idea from Bill Munns)

2. Multiple 2.1 No-Rotation Calculations 2.2 Rotation Calculation
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Correlated 
Sequential Frames

2.1.1 Averaging and beyond 2.2.1 Longitudinal axis bisector 
method

Rotated point/line bisector method

3.1 No-Rotation Calculations 3.2 Rotation Calculation

3. Multiple Non-
sequential Frames

3.1.1 Ratio and proportion based 
methods

3.2.1 None identified

I am primarily interested in the articulation points for the following:

1. Arm
1. Shoulder (humerus with shoulder)
2. Elbow (humerus with radius)
3. Wrist (radius with carpal bones)
4. Hand (wrist to fingertips as a possible addition)

2. Leg
1. Hip (femur with hip)
2. Knee (femur with tibia)
3. Ankle (tibia with talus)
4. Foot (ankle, heel and toe as a possible addition)

Below, I will illustrate the methods employed so far, and discuss the advantages and 
disadvantages of each.

1. One Frame at a Time

Analytic or computational geometry and statistics can be employed to determine joint centres 
and articulation points within some bounds of variability. This information may be applied to 
give results one frame at a time, or by combining frames to estimate where the joint centres of
rotation may lie. Regardless, multiple measurements may be taken from multiple sources, 
and the results averaged to get further measures of variability and central tendency.

1.1 No Rotation Calculations

I first want to discuss methods that I have investigated for analyzing one frame at a time. It is 
possible that different circumstances will require different methods.

7 of 22



1.1.1 Intuitive Method

This method has been employed for all of the joints. It is hard to say what thinking underlies 
any person's use of the method, or if they are even consistent from trial to trial. It may well be 
very accurate if used by someone well versed in anatomy. Here I show how it might be 
applied to the side view given by the image in frame 352. This frame contains no feet, so they
cannot be estimated. The right arm is straight, so it is very hard to say just where the point of 
articulation is. Someone more versed in the art might have a better feel for the issue.

Here is my intuitive take (I am no anatomist) on a de-blurred version of the image provided by
the pseudonymous SweatyYeti, a correspondent of mine from the BigfootForums.com. Note 
that the feet are not visible in this frame, and the right arm is held fairly straight so that there 
are no unambiguous points of reference for the elbow. The wrist is pretty much guesswork 
(although there appears to be a bend there), as is the hip. It is also not clear if these 
represent where the bones articulate, or the centres of rotation for each of the joints. I was not
clear in my own mind, but I think in the case of the knee, I was biased by other work to 
identify the area of articulation, not of rotation.
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1.1.2 Statistical Formula Methods

I have started to develop statistical formula methods for the knee and shoulder. I have more 
work to do in carefully measuring and documenting samples, but the current results are 
encouraging. Using the method on the knee, I can look at frame 352 and assign a point for 
the knee with association standard deviations in the X and Y directions, with 99% confidence.

Below, you can see a test of the method using an image obtained from work on false colour 
by MK Davis. It is not scaled to the 
previous image. The green bars at the 
knee give the error bounds in the X and 
Y planes. They cross at the bi-variate 
mean. The red lines showing the 
contours of the legs meet at verticies. 
The one in front above the knee cap I 
call the anterior vertex (AV), and the one
in the rear I call the posterior vertex 
(PV). These are fed into a spreadsheet 
and the points in green are calculated. I 
don't remember how the light brown dot 
at knee and hip were placed. The pink 
line along the length of the upper leg 
represents the estimated position of the 
anterior margin of the femur. The 
calculator seems to give reasonable 
results, but I can see areas where it 
might be improved. It may not fair so 
well for extremely bent or extremely 
straight legs, nor for extremely thin or 
extremely hefty legs. This must be 
determined empirically. It may be 
possible to move to multiple regression 
based techniques to improve the 
accuracy and precision. 

This method will also work on the elbow joint, with almost no modification. The essential 
condition is that the view be pretty much from the side, and that there be some bend in the 
elbow. It is not clear right now how it will work if these assumptions are violated.
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In the X-ray image, we can see the construction lines outlining the anterior and posterior 
margins of the leg, creating verticies. We can also see the line joining the verticies. There is 
also a line along the posterior margin of the femur. Lines are drawn from anterior and 
posterior verticies to the shin line at the end of the femur. This procedure is done for multiple 

images so that means and standard deviations can 
be calculated. In order to do this, the images are 
registered with the PV to AV line being placed on the 
X-axis, starting at the origin point (0,0). The images 
are scaled to have the same length on the X-axis. I 
call this process normalization. It permits meaningful 
statistics to be generated. In applying the resultant 
formula, the normalized image must be registered 
with the target image. A more complete discussion 
would take another article.
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It should be possible to apply the general statistical idea of using X-ray images to determine 
statistical variability and produce a formula for any joint. In the past, I was hampered by the 

lack of clear X-rays of the hip and shoulder taken from
the side. Just recently, I discovered some whole body 
scans using new technology which give very clear 
views from head to toe, from the front and from the 
side. I have marked the articulation regions with red 
circles. I did not attempt to be overly precise, but this 
is pretty close. Because the images show both sides, 
they can be confusing. The shoulder and hip joint are 
the most problematic. I have not started to work with 
these images in any serious way yet.

Below is an example of a bi-variate distribution, elliptical in shape. Each ring gives an 
increasing level of confidence, based on standard deviation values. The probabilities from 
inner to outer are one standard deviation, two standard deviations, and three standard 
deviations. the outermost ring corresponds to a 99% level of confidence. The data are 
example data only. This is based on a theoretical normalized sample of knee X-rays, from the 
side. The left point, PV, is the posterior vertex, or fold, behind the knee. The right point, AC, is 
the anterior vertex, or angle, in front of the knee cap. The lower vertex is one point on the 
curve at the end of the femur extended down from the posterior margin of that bone. The 
ellipses give 90%, 95%, and 99% levels of confidence. The point itself is the bi-variate, X and 
Y, normalized mean.
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1.1.3 Single Frame Line Bisector Method

This method would be based upon the same method of as used previously to find the 
posterior and anterior verticies. The PV to AV line joining them would be partitioned into two 
equal parts. This might be considered as an alternative method, but it has not been done yet. 
I can't see any real reason to recommend it. It could be done computationally once the 
verticies are known, but it has less predictive power I feel, and the line along the anterior of 
the femur seems to be superior. In practice, I suspect that the anterior line of the shin comes 
pretty close to mid-point, but I have not attempted to confirm this.
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1.1.4 Single Frame Angle Bisector Method

The angle bisector method starts out the same way as does the PV-AV method, but the lines 
on the margins of the thigh are extended until they intersect. One (of two) angle bisectors for 
that intersecting lines will go up the approximate middle of the thigh. It will cross somewhere 
in the region of the hip joint. My preliminary results show it to be slightly posterior of the true 
centre of rotation, but this is to be verified. It is a starting point for doing further rotation based 
analysis using multiple correlated frames. A statistical approach should give a more accurate 
method than the simple angle bisector, but it is easy to do, particularly with an analytic 
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geometry tool such as GeoGebra.

This image shows a bewildering collection of lines. What should be noted is that angle 
bisectors have been constructed for both the upper leg and the lower leg. They run roughly in 
the middle of the upper leg and lower leg respectively. In addition, a line between the 
posterior vertex and anterior vertex at the knee was constructed. The red circles are those 
resulting from the intuitive placement of points. The circle at the hip is somewhat anterior to 
the upper leg angle bisector. The circle at the knee is fairly centred over the lower leg angle 
bisector. The PV to AV line crosses very near the intersection of the angle bisectors, but 
above the circle at the knee. The reason for this is that I was guided by the statistical 
formulation in placing the knee circle, and it is about where it should be. This method does not
allow us to place the hip, only to constrain its position.

Here is an example of the method applied to an image of a model employed by Bill Munns 
(see The Munns Report at http://www.themunnsreport.com/). It gives reasonable results for 
the elbow, but again it should be used with a statistical approach to yield measures of 
confidence in the results. It is not completely clear that it is an improvement over other 
methods. It is easy to do.
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1.1.5 Single Frame Angle Bisector with Line Bisector Method

Another geometric method was used to extend the previous angle bisector work. A 
perpendicular bisector was constructed at the mid-point of the PV-AV line. This actually 
crossed the two angle bisectors very near their intersection point. It is not clear if this 
technique adds anything to the analysis.

1.1.6 Regression Line Methods

It may be possible to use statistical, multiple regression based techniques to determine both 
contours, and placement of articulation points. This presently is only a theoretical possibility, 
remaining to be investigated if thought necessary, and if time permits.

1.1.7 Monte Carlo Methods

Monte Carlo methods use simulation based on statistical parameters to determine likely 
values. At the moment, it is only the germ of an idea that these might be useful in 
measurement work, both in computing lines and points, and in assessing the overall effect of 
error from various sources. Again, this presently is only a theoretical possibility, remaining to 
be investigated if thought necessary, and if time permits.

15 of 22



1.2 Rotation Calculation

1.2.1 Single Frame construction line method

Stealing an idea from Bill Munns (see The Munns Report at http://www.themunnsreport.com/) 
I used the bisector method to estimate rotation around joint centres from a single frame for 
the hip. To illustrate the method, I use a screen capture of a video by Mr. Munns. The method 
depends on having both upper legs visible in one image. The image of a model used by Mr. 
Munns does not show the front of the thigh for the right leg, so I cheated a bit. I am not sure 
what landmarks or guide lines Mr. Munns used in his work, but I find my joint centre 
placement just a little different. This method could possibly be extended to other joints than 
the hip joint, but I am not sure if the Patterson-Gimlin film has suitable frames.

Note that construction lines were constructed on the anterior and posterior margins of the 
upper left and right legs. Angle bisectors were produced for each. Their intersection should 
give an approximation of the centre of rotation at the hip. This point is labelled “J” on the 
image. 
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We can see Bill Munns original approach in the diagram below. It is not completely clear what 
rule he used to assigning his green lines along the length of the thigh. His hip position is not 
precisely the same as mine, but there is rough agreement. Again it should be noted that a 
statistical formula should make the determination of the centre of rotation more precise. It is 
not clear to me if there is a frame or frames in the Patterson-Gimlin film suitable for the 
application of this technique. Those currently available to me seem to be lacking in clarity, but 
I am aware that much better copies exist.
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2. Multiple Correlated Sequential Frames

2.1 No Rotation Calculations

A movie of course contains many images, or frames as they are called. They are correlated in
the sense that motion is recorded as sequential images, each one differing a bit from the 
previous. These may be disjoint in time and place, and less strongly correlated, or sequential 
and strongly correlated. They will be images of the same body, and it should be possible to 
pool information from them, though use of things such as analysis of foreshortening, 
comparison through ratio and proportion, and averaging of data. 

2.1.1 Averaging and beyond

All methods discussed so far should be applied on multiple frames, in order to get average 
data. 

2.2 Rotation Calculation

The eye can look at a movie and with very little practice, identify approximately the point 
about which a limb is rotating, the centre of rotation discussed above. However, it is another 
matter to take sequential images and actually determine the coordinates of that point, 
particularly since the centre itself moves from frame to frame. What the eye can do easily 
enough, the analyst labours at doing. 

There may well be advanced methods available for finding the centre of rotation that are 
automated. I am not aware of such. There are disciplines such as photgrammetry, and inverse
kinematic animation that do have techniques for such an analysis. The results so far with the 
latter have been disappointing, and the former is still a work in progress, on perhaps a couple 
of fronts. In the meantime, I am attempting to devise alternatives which do not require me to 
master inverse kinematics or photogrammetry. Both are complex technical disciplines, 
requiring specialized training.

2.2.1 Longitudinal axis bisector method

This method is the one which looks most promising, seeming to be the least sensitive with 
respect to measurement inaccuracy. It requires that a line be established in at least two 
correlated frames that crosses the centre of rotation in both images. It also requires that the 
images be registered and scaled so that the centres of rotation are in the same place for both.
It also requires that the two images show some degree of rotation about a joint. 

The astute reader may have noticed that we are in a sense begging the question here. In 
order to use the method to establish the centre of rotation, we must register the images on the
centre of rotation, and construct lines going through the centre of rotation. There is a way out 
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however. 

With respect to registration, once we have established that the frames are rotated the same 
way, and scaled the same way, we can translate, that is, move along the X and Y axes, so 
that a surrogate for the centre of rotation can be used as a common landmark. Finding this is 
not always easy. In the case of the better quality images, markings on the skin may be found 
to be common. 

The second issue of course is how to construct a line on the long axis of the limb that will be 
guaranteed to cross the centre. The best that we can do is to try to find a method which gives 
an approximation within known bounds for error. That brings us back to creating a statistical 
formula. The angle bisector method seems to hold great promise for establishing the basic 
line. Statistical calibration should give us an indication of how off-target it might be. Note that I
have yet to do this for hip or shoulder, and this is where the technique is most needed. If the 
line for instance happened to be 5% posterior to the true centre, with a ninety degree rotation,
that error would show up in distal as well as posterior displacement for the intersection. 
Refining the technique to improve accuracy is a work in progress. 

Below, I show some preliminary results for a couple of frames from video found on the 
Internet. In my test cases, I used the belt line as my point for registration in one case, the 
small of the back in a second, and the nipple line in a third. The point of rotation is shown for 
each of the three points as green crosses. I believe that the nipple line gave the most 
reasonable estimate, but I neglected to record that information.  I believe that the longest line 
is the one intuition tells me is closest to the true value. It is desirable to have two points of 
registration so that correct orientation and scale are obtained. This may or may not be 
possible. 
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2.2.2 Rotated point/line bisector method

In geometry, there is a standard method for finding the centre of rotation. It is typically done 
with ruler and compass, but it can be done computationally as well. My attempts at using this 
method have revealed it to be problematic. Even with with geometrical figures of known 
dimensions, rotated in a controlled fashion around a known centre, the method produced 
inconsistent results. When applied to an image where the centre of rotation was not truly 
known, it produced very poor results, far worse than any other method. I hypothesize that it is 
overly sensitive to error, and error can arise in a couple of ways. Firstly, if the images are not 
registered in such a fashion that the true centre of rotation is in the same spot in both, you will
get a false result. Secondly, if the landmarks used to show rotation are not absolutely identical
in both images, in a relative sense, you will get false results.

Here is my best attempt, using an equilateral triangle in GeoGebra, rotated about point G. 
Even there, the intersection points are slightly off, although the margin of error is small.
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Below is a failed attempt using a human runner. The intersections of the yellow lines should 
be at one point, and this should be at the shoulder joint. Clearly something is wrong here, 

either in the calculations, or in the 
sensitivity of the technique to errors in 
registration and reference point placement.
The fact that the images are taken from 
slightly different perspectives does not 
help, and the fact that the shoulder and 
torso move along with the arm does not 
help. However, the eye can handle things; 
this geometrical approach can not. 

3. Multiple Non-sequential Frames

With non-contiguous frames, it should be possible to extract meaningful information, applying 
the results of one frame to another frame, even though they may have very different scaling, 
foreshortening and perspective. This takes some ingenuity.

3.1 No-Rotation Calculations

3.1.1 Ratio and proportion based methods

It should be possible to transfer measurements from one image or set of images to another, to
supplement missing information. This was done by the pseudonymous Gigantofootecus at the
Bigfoot Forums, in a thread on the “foot ruler.” I have given a written description of this on my 
website, at https://viewfromsitchamalth.wordpress.com/2015/01/24/estimating-pattys-height-
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with-the-foot-ruler/

In the work done by Gigantofootecus, he used frames 61 and 352. He was able to obtain 
information from the former to calibrate the latter. Unfortunately, frame 352 does not show 
feet. Gigantofootecus was able to produce an estimate of the length from knee to foot by 
substituting a known human ratio. However, it should be possible to obtain a ratio from some 
other frame or frames of the film itself, in order to get a better approximation to be applied to 
frame 352.

3.2 Rotation Calculation

3.2.1 None identified

I can not see how we can do an analysis about joint centres for frames which are not 
sequential. I will not pursue this line of analysis further.

Summary

Much of the effort has involved learning the tools that I needed to use, including LibreOffice 
Calc, GIMP, and GeoGebra. In addition, I had to familiarize myself with other image and video
processing software. 

A lot of the work was done using computation and not graphically, so I had to review decades 
old textbooks and some websites to refresh my understanding of algebra, trigonometry and 
analytic geometry.

I was chagrined to find just how poor the images were that were being used in measurement 
efforts by others. There are much better images in existence, but I have not yet found out how
to access them, if indeed that is possible.

This is a work in progress, and I have yet to establish firmly grounded measurements for any 
of the long bones. I could easily use the intuitive measurements, but I can not justify them 
scientifically, nor say how much error is involved with using them.

The other efforts to use full photogrammetric methods may yet bear fruit, but in the meantime,
I want to continue refining the methods that I have discovered – or more likely – rediscovered.
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