A ANSLYTIDAL FPLOTTER ATTACHMENT FOR THE REFLEX MICROSCDOFE
F.d. SBcott and C.J. Wonnacott

Retflex Measurement Litd.

A new development is described which alliows ths Reflex Microscope to
be adapted as a stereo plotter for measwuring from pairs of photographs

A zsoftware suite is bheing implemented on a microcomputer.
INTROBUCTION

The advantage of the Reflex Microscope over photogrammetry is that
abservations are made directly on the cbiect with no photography,
photographic distortion or photogrammstric reconstruction. Its
limitations arz that the obiect must be (i) small, {ii} stationary and
{iii} available. Thers is thus a compelling reason for developing the
modification described hsre, which allows the Microscops to be converted

iy into an analvytical stsrso-plotter, which can meEasure from
stereoscopic photographs of & large building or a2 moving animal or a
museun spscimsn which cannot be brought to the Microscope.

MECHAMICA!L AND OFTICAL MODIFICATIONS REGUTRED

e

The Reflex Microscope?! is similar to sterso—pho tdgrammeh ¥ Oin
operation: the opesrator guides a virtual meassuring mark arcund a three—
dimensional model. In photogrammsiry the model is created in the
gbserver ‘s mind from a pair of two-dimensionzsl projective visws
{photographs!. In the Microscops the obisct is viswsd dirsctly, Ffrom two
slightly different view points, down the two separats light paths of the
sterecscopic binocular viewing head. & singls light spot is reflscted
into both light paths.

It is possible to direct the two light paths cutside the Microscope,
as shown in Figure 1. & simple mirror stersoscope device causes the
ohserver to see points & and B with thes lsft and right syes
rezspectively, instead of the single point C. I+ we now put the two
phs in the positions FPi and Pe, we will =se a
ge sxactly as in a stereoc—plotter. We can already

T the Microscopes, and we thersfors have the
ment for modifyvinoe the Microscope into an
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Figure 1. Beam splitter for viewing stersoc—photographs.
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Figure 2. The slide arrangement for the pair of photographs.
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fterso-photographs, two light stagess are carvied on their

y slides — the left pictures stags is carrised on a sscondary
i3l ¥ slide mountsd on top of ths XY stags, as shown in

e the right hand stage is carvied on 8 secondary ¥ slids.
icient information from these four movements to deducs Isfi
to co-ordinates.

With the sterscscope, and tagess on their motor—driven
secondary slides, we have the necessary mechanics, optics and
sglectronics for a simplifisd analytical plotter — therse is no facility
for zoom or image rotation, although a simple dove prism may later be
added.

The softwars suite for the analytical plottsr is being created in
Fartran on an IBM PC. The suite contains camera celibration routines,
szpecially with non—-metric cameras in mind. Full relative and absolute
orientation routines hhen bring the photographs back to the state of the
Reflex Microscope ~ htrackball and rotary encoder instructions result in
thres-dimsnsional movemsnt about a model, and XYZ coordinates can be
ussd in the standard software routines of the Microscope. Geomstrical
results or graphical plots are created &ccmrdiﬁg to the operator’'s
commands. Sincs this instrumsnt is not intsnded as an air survey
plotter, no b%idgzng o block adiustmen prcg?ams are plannsad at
prasent. Our work is mainly in ths fizld of msdical rsssarch, where
gingle picturs pairs are used, and scale is the only absolute value of

interegst to the opesrator.
‘The
and the
aiready exist.
carrigd out:
by the company who des
Routines have been devised for calibrating the drives
instrument ie changed From a Reflex Microscope into a
We hope that these routines will be simple enough for
ressarchér to set up the plotter, since we intend the
linearity, orthogonality etc. to be corrected in the
software,; rather than by actual mechanical adjustment

standard thres—dimensional processing and dra

The assembler langusge routines have be
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relative and absolute orientaticon routines have besn witten,

fting routines

Successful tests of the ocpticel components have been

sn written for us

igned and built the interface and drives.

wh=n the
sterso-plotter.

a medical

srrors 1in
mathematics of the

photographs.
S5-44&. 1981.



