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2.6. Conclusion

To date, the technology of holographic stereograms has remained limited in part to graphic
and artistic displays. The techniques and processes described in the various sections above will
now be extended and used for visualisation in a purely technical sense. It is this extension to
current stereogram technology that will move the technique out of the realm of simple display

holography to that where it can have some practical engineering benefit.
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There was a period of approximately 20 seconds after these two tasks had been completed
before the next exposure was made. This settling time allowed for any additional vibrations

that may have been induced to die out.

The exposure-advancement process was repeated until each slide had been exposed in turn.
The average time taken for each exposure routine was 2 minutes and the entire process took
just under 12 hours to complete. Because of this lengthy process it is clear why such care
must be taken to ensure that every exposure is performed with the slide fully illuminated and
the table completely damped. Any mistake will show up only after development of the strip

resulting in an unwanted repetition of the process.

The hologram was developed in the same chemicals as described previously except that in this
instance, a Paterson Super System 4 de lopment tank for 35mm film was used to process the
film instead of flat development trays. The bleaching of the hologram was also performed in

the same tank.

The Master holograms that were created using the above process gave very crisp and well
defined real images. These images would now form the object used in the generation of the

rainbow Transfer holograms that were to follow.

5.2.  Second Generation (Transfer) Transmission Holograms (H2’s)

The optical layout of the procedure used in creating the stereogram is similar in process but
completely different in execution to that for the Master. Generation of these Transfers still uses
the transmission holographic approach but here one adds not only the white light rainbow

effect but also an overhead reference b¢ n for display purposes.

Chapter 5 - Creation of a Holographic Stereogram 59






collimating lens (CL1) present, in order to align the object beam to be incident on the H1 from
the same angle as the reference beam used to create it. One must be careful at this stage not to
expose the H1 to the unexpanded laser beam for an extended period as this will cause a
phenomenon known as spot-out where the beam leaves a small spot on the film where the laser

has been incident.

The Master is held in position by sandv ‘hing it between two 1.6mm perspex sheets. It was
essential to use perspex as it is optically clear. The perspex was anchored in position by
placing the sheets in two support brackets, one in the form of a groove in the turntable and the
other in the form of a milled aluminium groove of the same diameter as the groove in the

turntable. This arrangement is illustrated 1 Figure 5.9.

Figure 5.9 - Photograph Showing the Master Held in Position

It has been stated previously in Section 5.1.2.2 that the reference beam used to create the
Master must be collimated. The reason r this is that, in order to reconstruct a geometrically
correct (though pseudoscopic) real image from the Master, one needs to illuminate the flipped
Master with the conjugate of the reference beam. Although a hologram is not the same as a
lens, it still focuses an image and obeys 1e lens laws. Thus, if one changes the divergence of
the beam illuminating the Master, then the real image will be shifted and magnified relative to

its original position.
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Figure 6.1 - Photograph of the Stereogram Viewing Chest

The second method of display is to view the stereogram in the form of an animated

holographic motion picture.

The principle is similar to before, in that one still generates a stereoscopic view of the object
by looking through two images of that object. The difference here is, the rest of the images are
shielded from view and only come onto the scene as the stereogram is moved relative to the
observers stationary position. This is accomplished by rotating the perspex cylinder with the

stereogram attached to it, past a viewing window.

This display technique gives a sequence that is similar in appearance to an animation shown on
a computer screen except in this case there is the added sense of realism due to the

stereoscopic effect of viewing two images simultaneously.

The display of the animation in this fo 1 was accomplished by constructing a viewing case
(shown in Figure 6.2) with a window j t large enough to display two sequential holograms

simultaneously.
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Figure 6.2 - Photograph o! 1e Holographic Movie Display Case

Inside the case, the perspex cylinder/stereogram assembly was attached to a 12 Volt
windscreen wiper motor. This motor could have its speed adjusted simply by varying the

voltage that powered it.

A 50 Watt, 12 Volt halogen lamp was used to illuminate the stereogram. Here it is not
necessary to illuminate more than two { nes of the stereogram at a time and subsequently, a

single lamp can be used as the illumination cone is sufficient to illuminate the required frames.

There are technical limitations to this te. nique. Conventional animation is rated at a playback
time of 25 frames per second. If one tries to play back the stereogram at rates anywhere close
to this, the image appears as a blur to the viewer as the eye can not recreate the individual
views quickly enough. At the other end of the scale, if the holograms are moved passed the
viewing window too slowly, then there is a significant jump apparent from one view of the

object to the next.

When the correct playback speed had been determined, a realistic three dimensional sensation

was achieved.
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and Transfer holograms with out the need to change the set-up for each process. This in itself

will streamline the process to the extent { 1t it becomes commercially viable.
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Using and triangle P’IC, recognising that the exterior angle at C equals i.

O'=r—i

Equation 9
Equation 5 applies in this case just as it does in the general case.
A.2. Development of Lens Parameters

The equations that were described above are now ready to be used to ray-trace the lens to be

designed. Figure A.3 shows the surfaces that constitute the various refracting surfaces under

—

investigation.

Glyceren
Arr Glass

Perspex

Figure A.3 - Schematic of Cylindrical Lens Showing the Various Refracting Surfaces

The various lens surfaces (1 to 4 above) will be dealt with in turn with the relevant equations

shown under each sub-heading.

A.2.1. First Refracting Surface
As can be seen in Figure A3, the rays are incident on this refracting surface in a parallel

orientation. Beginning with Equation 8 above,

Qe
i, = arcsin R
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Appendix C. Design of the Computer Software Interface

This Appendix is presented in the form ¢ a user manual for the software program created for

the project.

C.1. Introduction
Stereo is the program written specifically to aide in the creation of holographic stereograms. It
facilitates this process by presenting a graphical user interface, where all relevant parameters

can be adjusted. The interface is illustratc in Figure C.1 and has the following features:

Figure C.1 - Photograph Showing the User Interface of the Software

e A comprehensive Exposure Status window where all the information relating to the
duration of exposure and the total number of exposures can be specified. Test

exposures can also be made.

e A Current Stepper Status window that allows the user to pre-set the operation of the

stepper motor for use in advancing the film between exposures.

e A Turntable Status window where the status of the exposure and the advancement

process specified in the previous two windows can be monitored.
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Yes, allows the laser beam through the shutter for the time specified in the duration box while

No cancels the operation.

C.2.2. Current Stepper Status
The Current Stepper Status window allows the user to pre-set the operation of the stepper

motor for use in advancing the film between exposures.

The four blue boxes (shown in Figure C.1) display the number of steps that the stepper motor
must take, whether it must rotate clockwise or counter-clockwise, use a half or a full step and
have either a full or reduced current setting. All four of these parameters can be set by
choosing the Change option button. The pop-up window where these changes can be made is

shown in Figure C.3.

Figure C.3 - Photograph Showing the Stepper Motor Setup Pop-up Window

C.2.3. Turntable Status
The result of the parameters chosen in the two sections above are reflected in the Turntable
Status window during operation of the program. The output of this window can be seen in
Figure C.1. This output changes when either the Expose Film button or the Advance Film

button is pressed. This action will be dealt with in Section C.2.6.
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Appendix D. Design Drawings of Control Components
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Appendix D.3 - Design Drawings of the Reference Beam Director
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Appendix D.4 - Miscellaneous Design Drawings
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Appendix D.4 - Miscellaneous Design Drawings

























































' Send a clear signal to Ioport. VBX Port Data output
frmholography!IOPORT1.PortData = 8

' Set Ioport. VBX Port Data output
frmholography!IOPORT1.PortData = step

End Sub

Public Sub ExposureOutput(Exposure)

Dim pausetime As Integer

Dim start

Dim finish

' Set loport. VBX Port Address
frmholography!IOPORT1.PortAddress = "&H" &

frmholography!Ibladdress

' Set loport. VBX Port Data output
frimholography!IOPORT1.PortData = Exposure

' Start timer
frmtimer.Show 1

' Set Ioport. VBX Port Data output to close shutter
frmholography!IOPORT1.PortData = 0

End Sub
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