The Santa Ana Photographs

(Francois Louange, Antoine Cousyn and Geoff Quick )

On August 3, 1965, at approximately 12:30 p.m., Rex Heflin, an Orange County (California) traffic
inspector, stopped his work truck to photograph a road sign obscured by tree branches. He stated

that he then observed a silver object flying slowly from left to right, which he initially took to be an
experimental aircraft. Heflin photographed it with his Polaroid Model 101 camera loaded with 3000
ASA film: first through his windshield while the object appeared stationary, then a second and third

time through the passenger -side window after observing a beam of light emerging from the object,
which seemed t o oscillate and then disappeared, leaving behind a smoke ring that he photographed

after stepping out of his truck.

Heflinds earliest known statement regarding this incident
Edward Evers (NICAP 1/LANS).

The main studies  subsequently conducted were:

- 1968: The Condon Report (Case 52), which discusses the photo sequence, practical tests, and the
possibility of a small nearby object: see here.

- Mid-1970s: Gro und Saucer Watch (William Spaulding) classified the Heflin photographs as either a
hoax or a photographic anomaly. Later sources attributed to Spaulding the identification of a line
that could correspond to a suspension wire.

- 2000: A reanalysis of the Heflin photographs by Ann Druffel, Robert M. Wood, and Kelson revisited

the historical chain of events, criticized the wire/suspension interpretation, reexamined the
photographs, and restored greater importance to earlier document s, including the 1965 statement
and the work of McDonald: see here

-2006: fGoodbye, Re x He f |eviewad the bistorydfthe cabe, thefcdmera and film
used, as well as the successive debates surrounding the four photographs: see here .

- Skeptical analyses have also been published, mentioning a small object possibly attached to a wire,
notably by Robert Sheaffer: see here.

The purpose ofthep r esent document is to examine whetdh®rwhithef |l i nds f
excellent TIFF scans were kindly made available to us by the Druffel family, whom we thank 0 are
consistent with the account of an airborne object several meters in size, or whethe r they are better

explained by a small object located close to the camera, possibly suspended.

I NICAP file on August 3, 196%ehere.


https://files.ncas.org/condon/text/case52.htm
https://tustinhistory.com/wp-content/uploads/2019/01/Reanalysis-of-the-1965-Heflin-UFO-Photos-Society-for-Scientific-.pdf
https://www.nicap.org/reports/Goodbye_Rex_Heflin.pdf
https://badufos.blogspot.com/2012/01/rex-heflin-1965-classic-ufo-photo-now.html
https://www.nicap.org/docs/650803santaana_docs.pdf
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Camera and settings

Camera model : Polaroid Model 101 semi -automati ¢
Photo size : 3.25 x 4.25 inches (8.255 x 10.705 cm)
Focal length : 114 mm

Apertur e: fl42 (fixed value for 3000 ASA film)
Exposure time : unknown (variable from 10 sto 1/200s)
Film speed : 3000 ASA

Technical do cumentation for the Polaroid model 101 : see here.

Data preparation

We begin by importing images H1 through Ha into our dedicated IPACO software tool, then activate
the Camera/Technical Data function in order to enter the parameter values required for the
angular measurements.

The focal length is known (114 mm ), as are the physical dimensions of the photographs (8.255 x

10.705 cm). However, these dimensions include the white borders surrounding the image area
corresponding to the cameraébés sensitive surface (fisensor o |
actua | di mensions of this surface, the fiuseful o width and hei
onthephotographs. These measurements wer e ioea @eometric MegsuratiBrA CO06 s

function.

Since the pixel dimensions of the four photographs differ slightly, only average values can be used:
- Height . sensor/image fraction & 0.77
- Width . sensor/image fraction & 0.85

The resulting fAisensoro di mensions t63x%l0crmt o account are tl


https://www.massimoscottinelweb.com/Immagini%20ridotte%20per%20SITO%20web/POLAROID%20e%20fotografia%20istantanea/POLAROID%20Camera%20Specifications%20-%20pdf/Model%20Automatic%20101%20-%20Specifications.pdf
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Geometric analysis

This section concerns only the first three photographs, which show a well
photograph, which is very different, will be discussed separately.

The first step of the analysis consists in measuring the angular size of the object in the first thr
photographs ( Hi, Hz, and H3) and deducing a length
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The

The following table

Mor e

s distance

ratios between the objectds Il ength and it
photographs, ar e pr obengthesdistange | Pfdnctiond s
PhotoH 1 | PhotoH , | PhotoH 3
Length /Distance 0.037 0.026 0.028
presents, for each of the three
function of an assumed distance:
Distance PhotoH 1 | PhotoH ;> | PhotoH 3
(m)
1 0.037 0.026 0.028
0.073 0.053 0.056
5 0.18 0.13 0.14
10 0.37 0.26 0.28
50 1.8 1.3 1.4
100 3.7 2.6 2.8
200 7.3 5.3 5.6
meaningfully, the following table presents,
distance in meters as a function of an assumed length:
Length PhotoH ;1 | PhotoH , | PhotoH 3
(m)
0.01 0.27 0.38 0.36
0.02 0.55 0.76 0.71
0.05 1.4 1.9 1.8
0.1 2.7 3.8 3.6
0.5 14 19 18
1.0 27 38 36
2.0 55 76 71
5.0 140 190 180

Several conclusions can already be drawn from these tables:

Assuming that the object had a constant actual size and a comparable outline in the three
images, the apparent distance derived from the angular measurements
photograph to the next:

If this distance is equal to
it becomes

and

The length -to-di st ance

D for photo H3
1.4 D for photo H»
1.3 D for photo Hs.
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This is illustrated in the following images, which represent the height H of the object above the
ground assuming it was ac  tually located 201 m from the camera in photograph H1, and therefore at
(1.4 x201)=2 81 minphotograph H,,andat(1l. 3 x201)=2 61 minphotograph Hs.

It is assumed that this height H (45.7 m) remained approximately constant throughout the three
photographs, and that Heflin kept his camera approximately horizontal (within about +5°).

The calculation is based on the following diagram, drawn in the vertical plane passing through the
Polaroid Model 101 camera P and the object O:

PO=PQ=D _
OQ = OR/cosb Object
b+c=a @

c = arcsin (h /D)

Polaroid

In this diagram

D= PO=PQ= distance between the object and the Polaroid camera
h=h eight ofthe Polaroid camera above the ground
OR = height of the object above the ground

The height h cannot be determined precisely, since neither the dimensions of the truck nor Rex
Hefl inds height are known. I't may reasonably |lie within a |

the average value of 1.6 m, with an uncertainty of 0.3 m.

The calculation is performed through successive approximations:

1. Calcul ation of the angle ¢ = arc sin (h/D)
2. Intuitive selection  of avalue for angle a
3. Calculationof angleb=a -c
4. Calcul ation of PM =D cos a
5. Usi ng | PAA@O duaction , drawing on the photograph a segment corresponding to an
angle equal to 2a, from the center of the object vertically downward
6. From this angle, activation of the Lengthvs Distance functi on by entering a AL

equal to PM and obtaining a fiLengtho equal to O0OQ
7. Calcul ationof OR=0Qcosbh
8. If OR =H (estimated height of the object above the ground, i.e. 45.7 m), the calculation

ends and the vertical segment associated with angle A2
step 2 with a new value of a, and iterate until OR =H s satisfied.
The positon of t he objectédés vertical projection onto the ground

ellipse.



PhotoH ,:angl e2a= 9.37°distanceD=1. 4 x 201= 281m ,height H= 45. 7m



PhotoH j3:angle2a= 10.10°distanceD=1. 3 x 201= 261m ,height H= 45. 7 m

Sensitivity to variations in the camera height h (Photo Hi)

If h=1. 3m,the angle2a changesfrom 13.15° to 13.13°
If h=1. 9m, the angle2a remainsequalto 13.15°

The positional variations of the ellipses are barely detectable over the entire possible range
of values for h, showing that the results are only weakly sensitive to this parameter.

For all three photographs, the modeling leads to a ground projection that appears much closer to the
truck than suggested by the witnessbés estimated distance.

To quantify this impression, it is possible to estimate in each photograph the distance between the
ellipse and the camera, using the horizon line (drawn in green below).

This distance d is given by the following formula:
d=(R+h)sin A-&[R27 (R+h) 2cos?A] with :
R = mean radius of the Earth 4 6 371 km

h = height of the Polaroid camera above the ground
A =angle of depression ( observation angle below the horizon)

The horizon is drawn very carefully on the photographs, but there still remains an uncertainty of
about 0.3° in the value of angle A.

Following the calculations below, a sensitivity study will show the actual influence of the uncertainties
inhand Aont he resulting value of d.

The following three images show the value of angle A measured on each photograph.
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Photo H 1
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The formula used to calculate the distance
representing

Photo H 3

d between the Polaroid camera and the ellipse,
the objectds orthogonal projection
Photo Angle A d
Hi 4,863° 18.8 m
H» 2.517° 36.5m
Hs 3.063 ° 29.9 m
Sensit ivity to variations in the camera height
If h=1. 3 m, the table becomes
Photo Angle A d
Hi 4.863° 15.3 m
H», 2.517 ° 29.7 m
Hs 3.063 ° 24.4 m
If h=1. 9m, the table becomes:
Photo Angle A d
Hi 4.,863° 22.4 m
H», 2517 ° 432 m
Hs 3.063 ° 35.6 m
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Sensitivity to  variations _in the horizon line  placement

If Aisreduced by 0.3°, th e table becomes:

Photo Angle A d
Hi 4.563° 20.1 m
H, 2.217° 41.4 m
Hs 2.763° 332 m

If Aisreduced by 0.3°, thetable becomes:

Photo Angle A d
Hi 5.163° 17.8 m
H> 2.817 ° 326 m
Hs 3.363 ° 27.3 m

It can be seen that the tested variations in parameters h and A modify the numerical values,
but their effect does not change the order of magnitude of the distance d.

It follows that if Heflin genuinely observed an object in the air, he was mistaken in his estimates
concerning photograph H1: either the objectds distance
therefore its size substantially less than 6.1 m, or its altitude was substantially less than 45.7 m,

with th e error factor being at least on the order of 10 in either case.

At this stage of the analysis, it should be recalled that an error of estimation by a witness does not
in itself prove that a hoax necessarily took place.

However, in the present case, an e rror factor on the order of 10 or greater would mean either that
the objectbds distance was |l ess than 20 m and therefore i
height above the ground was less than 4.6 m.

wa

S

In both cases, the credibility of the witne ssbs estimates becomes very difficult
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Radiom etri c analysis

This section presents an attempt to analyze the radiometric properties of the photographs by
examining the grayscale level of the pixels, which is representative of their
original photographs are black and white, we consider only the average of the red, green, and blue
levels of the pixels obtained from the digitization process.

Histogram s

A histogram

shows t he

and 255 (white). The respective histograms of the three photographs are as follows:

luminance. Since the
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It should be noted that photographs H, and Hs are globally darker and more contrasted than

photograph Hj.

Gray levels

To evaluate possible distances , a standard method consists in attempting to compare the black (or

very dark) parts of the i mage, when such areas exist, sinc
camera, the lighter it appears because of atmospheric scattering. More precisely, if the sky luminance

is equal to LH, the luminance L of a black body depends on LH, on the distance x from the camera,
and on a constant U that depends in particular on the weather conditions, according to the following
law:

L=(1 i 10°%) Ly

The upper part of the object is visibly rather bright (fAsi

of no use for an attempted distance evaluation by comparison. On the other hand, the lower part of

the object, visible only in photograph H,,appearsv ery dar k (Adark underside, 0 accor
i f not bl ack. It is therefore justified to compare its fAg
elements in photograph Ho.

| P A C QRadiometric Cross -Section function makes it possible to visualize va riations in grayscale
level along an axis chosen by the analyst. We drew an axis crossing all the very dark regions of
photograph Hy, including the object under study.

The following image shows that the object 6s rigbhtackpaste al e | evel

of the vehicle (roof, reflections in the rear -view mirror of the truck edges and utility poles, nearby
grass), suggesting that the object was not very far away.
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The Area function makes it possible to determine the lowest grayscale level within a given region of
the image. We can thus determine the darkest point of the object in photograph
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We shall compare this level with the minimum grayscale levels measured in several representative

regions corresponding to homogeneous parts of the scene
function provides the grayscale level of the darkest pixel withi n each of these regions. In the case of

highly fAnoisyod image areas (a typical example being veget at
pixels in shadow and therefore dark, which justifies this approach.

, e a

The firstimage shows a region outlined in red corresponding to the interior of the truck, and therefore
located less than one meter from the camera:

The minimum gray level in this region is equal to 0.3 (close to the value 0  for absolute black).

The second image shows two areas of bushes close to the truck:

17



The minimum grayscale levels of the two regions are equal to 5.0 and 0.3 respectively.

The following image shows two field areas located somewhat farther from the truck:

The minimum grayscale levels of the two regions are respectively equal to 72.0 and 96.7 .

These measurements are therefore consistent with an object located closer than the field

background, even though they do not by themselves make it possible to determi ne an absolute

distance.

To illustrate the orders of magnitude involved, one may estimate the distance between the Polaroid
camera and a point on the ground included within the field area shown above, using a calculation
similar to that presented on page 10 and based on the horizon line (shown in green).

This calculation shows that the point on the ground marked in yellow in the image below is located

at a distance of approximately 25 m from the camera, which is far less than the 281 m resulting for
photograph H f r om Hef |l i nés i niti al rlessthanthes20len estimatahe gaveefar
photograph H;i. Yet the grayscale level around this yellow point is much higher than that of the
object, meaning that the object itself could only have been located at a significantly shorter distance

than the yell ow point.

This maximum object distance of 25 m would correspond to a maximum object size of 65 cm (see
above).

An object whose size is smaller (possibly much
description.

As a precaution, it should be recalled that the analyzed image files originate from a processing chain

smal l er)

beginning with the original paper photographs, digitized as TIFF files (uncompressed) . Unlike the

geometric parameters, which remain unchanged throughout this chain, the radiometric parameter
may have been altered, making grayscale measurements less reliable.

However, insofar as we are concerned here only with the darkest pixels, it is reasonable to assume
that these pixels remained essentially the same throughout the entire processing chain
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