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[57] ABSTRACT

A system is described for providing video signals from
left and right stereo photographs which correspond to
discrete, homologous areas thereof and which are
compensated for parallax and other visual distortion
errors. To print a portion of an orthophotograph cor-
responding to this video- signal, a mask defining an
hexagonal patch is interposed in the light path be-
tween a cathode ray tube for displaying the video sig-
nal, and a photographic negative. To construct the en-
tire orthophoto, the negative is mounted on a photo
printing device which moves the negative in discrete
increments corresponding to selective scanning of cor-
responding areas in the left and right stero photo-
graphs.

7 Claims, 6 Drawing Figures
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HEXAGONAL PATCH PRINTING FOR
ORTHOPHOTO PRINTERS

FIELD OF THE INVENTION

This invention. generally relates to the field of auto-
matic orthophoto printers, and more particularly, to an
improvement in.the printing of orthophotographs.

BACKGROUND OF THE INVENTION

An improved system which operates automatically to
provide an. orthophotograph for one or more pairs of
stereo aerial photographs is described in my copending
application entitled ** Automatic Orthophoto. Printer,”
U.S. Ser. No. 760,435, filed-Sept.: 18, 1968, now U.S.
Pat No. 3,659,939 .which is also assigned to the as-
signee of the present invention. This system greatly re-
duces the time necessary to produce an orthophoto-
graph and includes first and second photo-scanning de-
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vices  which :are operated .in' synchronism to provide 20

video signals for each of the two photographs making
up-a stereo pair. Homologous areas of the photographs
are. scanned, with - the portion under consideration
being termed the correlation zone. In order to reduce
X and.Y parallax of the video signals within the correla-
tion zone, the system:includes. a correlation network
which operates on ‘the video signals to .determine the
amount of parallax error, and image transformation cir-
cuitry and raster shaping circuits controlled thereby for
altering .the - scanning 'patterns of the two photo-
scanning devices. Once the correlation zones of the two
photographs have been brought-into approximate regis-
try by appropriate photo' positioning ‘devices, the sys-
tem alters the scan pattern of .one or both photo-
scanning devices to reduce parallax and other errors to
zero. One of ‘the resultant video signals, which repre-
sents one image of ‘the correlation zone; is supplied to
a cathode ray tube for imprinting on the photographic
negative. ‘By investigating a. number of correlation
zones, an orthophotograph can be formed.

In order to increase the speed of orthphotograph pro-
duction, each correlation zone should be as large as
possible. The correlation zone size is determined by the
image transformation capability of the system, and the
printing method employed. With respect to the former,
the complexity of the transformation that is required to
eliminate parallax error generally increases with an in-
crease in the area of the correlation zone. Accordingly,
even with the 50th-order transformation capability of
the system described in:the aforementioned copending
patent application, there is a finite limit upon this area.

The path method of printing has proved itself adapt-
able ‘to systems such as described in the aforemen-
tioned copending patent :application. In the patch
method, an image corresponding to the entire correla-
tion zone is displayed on the face of a cathode ray tube
and imprinted at one point in time after transformation
has been completed.

However, the patch printing method is subject to lim-
itations on the size and shape of the correlation zone
due to (a) distortions in the:-reproduced image ‘at the
extremities of the CRT’s scan, (b) limitations of the
correlation ‘process, and :(c) limitations in matching
patch boundaries mechanically and optically.

It is'accordingly an object of this invention to provide
an. improved patch printing-method for an automatic
orthophoto printer.
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Another object of this invention is to provide an im-
provement for an automatic orthophoto printing sys-
tem which includes. means for producing orthophoto-
graphs by the patch printing method in which the afore-
mentioned limitations are minimized.

SUMMARY. OF THE INVENTION

These objects and others are achieved by providing
means defining a- hexagonal mask in a light path be-
tween the face of a cathode ray tube on which the
transformed image is displayed and. the emulsion sur-
face of a negative comprising the desired orthophoto.

DESCRIPTION OF THE DRAWINGS

The above as.well as additional advantages and ob-
jects will be more clearly understood with reference to
the following description, taken in conjunction with the
accompanying drawings, in which:

FIG. 1 is a schematic diagram showing an automatic
orthophoto printing system;

FIG. 2 is a pictorial view showing the output cathode
ray tube and orthophoto printing mechanism of FIG. 1;

FIG.'3 is a plan view of the hexagonal-mask-defining
means shown in FIG. 2;

FIG. 4 is another, exploded view of the apparatus il-
lustrated in FIG. 2;

FIG. § is a reproduction.-of an orthophotograph
which was produced using the patch printing method of
the prior art; and

FIG. 6 is a representation of the same orthophoto-
graph but produced using the hexagonal patch printing
method of -this invention.

DESCRIPTION OF A PREFERRED EMBODIMENT

FIG. 1 is a system:diagram of-the elements of a pre-
ferred embodiment.of the invention shown as an auto-
mated analytical plotter. Diapositives 12A and 12B
corresponding to the stereo aerial photographs are
mounted on the carriages 17 and 18 of the scanner and
plate transport -assemblies 41 and 42. The plates are
adapted for movement in the X and Y directions by the
X drive motors 19 and 20 and the Y drive motors 21
and 22. Light sources 23 and 24 illuminate the diaposi-
tives. and provide light for the scanners 25 and 26
(which can be conventional TV pickup units). A scan-
ning printer 43 contains a cathode ray tube 59 and an
optical system for printing on sensitive film 43A. A
computer 29 which can be any of a number available
on the market solves the basic resection-intersection
equations and delivers stage coordinate commands to
the scanners 41 and 42 and to printer 43, on lines 44X,
44Y, 45X, 45Y, and 46X, 46Y, respectively. The elec-
tronic viewer 47.enables.an operator to observe the im-
ages being scanned. A steering control 48 delivers in-
structions to the computer during manual operations.
The electronic correlator 49 generates X and Y paral-
lax error signals in response to timing differences be-
tween corresponding elements of the left and right
video- signals on output lines 50 and 51 from scanners
25 and 26.

The operation of the system illustrated in FIG. 1 is as
follows. First, a sequential program establishes a pair of
model coordinates for examination. Stage coordinate
signals are delivered to the printer 43 along lines 46X,
and 46Y, causing the sensitive film 43A in the printer
43 to assume a position corresponding to the selected
model coordinate. Second, stage coordinates for the
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left and right scanners are computed on the basis of an
initial or arbitrary terrain height (Z) evaluation for the
-center of the scanned area and such coordinate signals
are delivered on lines 44X, 44Y and 45X, 45Y to actu-
ate the transports 41, 42, respectively. The correlator
operates on the left and right video signals, on lines 50
and 51 respectively, to determine the X and Y parallax
errors of the scanned area. The X parallax error signal
from the correlator is delivered to the computer along
line 52. On the analysis of this signal, the computer
center can order a modification of the initial Z value in
a direction that will reduce the center X parallax error
to zero. The computer re-evaluates the stage coordi-
nates of the scanners on the basis of the new Z value
and delivers modified stage coordinates to the left and
right scanners on lines 44X, 44Y and 45X, 45Y respec-
tively. The motion of the transport is electronically
compensated for by the simultaneous cancellation from
the “memory” of the correlator of this center-point Z
value. In this manner, the “range” of the correlator’s
memory is optimized about the center point of the
scanned area. The process of analysis of the X parallax
error on line 52 and the determination of a new Z coor-
dinate continues iteratively until the center-point X
error (a zero-order signal) has been reduced to an ac-
ceptable level that has made optimum use of the corre-
lator’s memory. An average Y parallax signal on line 53
is also delivered to the computer and is used during
setup and orientation of the model to generate new
stage coordinates for the scanners in the Y direction.
_ After orientation the Y parallax signal should be zero
but during compilation of the model the computer re-
sponds to Y parallax error signals to compensate for
the effects of film shrinkage, optical distortions, etc.

The printer 43 shown in FIG. 1 produces an ortho-
photograph on sensitive film 43A therein. The cathode
ray tube in the printer 43 is scanned synchronously
with the scanners 25 and 26 and one of the video sig-
nals from the scanners is used to modulate the light in-
tensity of the scanning spot in the printer. In FIG. 1, the
video signal from a left or right scanner is delivered
along line 50 or 51 through the scanner selector switch
54 and along line 55 to printer 43. Normally, the left
video signal is selected for printing areas towards the
left of the model and the right video signal is selected
for printing areas towards the right of the model. For
this purpose a left-right signal from computer 29 is de-
livered to selector switch 54 along line 55A. The com-
puter also delivers an inhibit signal on line S6A that is
combined in summing circuit 57A with the video signal
from switch 54. The inhibit signal blanks the light out-
put from cathode ray tube 59 to zero except during the
desired printing period.

The scan generator 56 produces deflection wave
forms required for scanning the diapositives and sensi-
tive film. TOe scanning pattern or ‘“‘raster” is normally
square, but as discussed below the “raster” signals for
scanners 25 and 26 are shaped as required for registra-
tion. In FIG. 1 the deflection wave forms from scan
generator 56 are delivered along line 58 to the printing
cathode ray tube 59, and via lines 57 and 59A to the
raster shaper 62 for the left scanner camera, and via
lines 57 and 60 to the raster shaper 63 for the right
scanner camera. Scanning reference signals are deliv-
ered via lines 57 and 61 to the correlator 49.

The raster shapers 62 and 63 both receive AZ signals
from the correlator 49 along lines 64 and 65. Raster
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shapers 62 and 63 also receive signals from computer
29 along lines 66 and 67 respectively.

The raster shapers 62 and 63 modify the square ras-
ter wave forms from the scan generator delivered on
lines 59A and 60 to produce raster wave forms on lines
66A and 67A that produce in scanners 25 and 26 ras-
ters that are distorted by high order transformations
from their normal square shape. By this means the left
and right stereo images are transformed in such a man-
ner that the video signals on lines 50 and 51 become
more similar, and the image in the scanning printer 43
reflects the corrections for scale and other distortions
arising out of nonorthogonal conditions when the pic-
tures were taken.

A parallel line or TV scanning pattern can be conve-
niently used in the system of the present invention. The
scanning lines run parallel to the X axis of the model
so that the X paraliax may be detected simply by means
of timing differences between the left and right video
signals. The number of transformation elements, i.e.,
measurements of time differences in the raster, is dic-
tated by the degree of distortion or transformation that
must be applied to accommodate terrain irregularities.
The transformation degree that can be achieved is very
high, e.g., equivalent to that of a 50th-order system,
and is not a limiting fastor to raster size. The number
of transformation elements, the size of the raster, and
the video information content of the raster are a func-
tion of the precision with which the scanning rasters
can be controlled. Various system parameters can be
adjusted to optimize precision-limitations. If a standard
scanning raster is used, then the magnification from the
film plane to the scanning raster can be selected to op-
timize the system resolution. A raster conforming to
American TV standards is convenient for the subject

invention.
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The American TV (RETMA) raster parameters re-
ferred to are as follows:

Line period = 63.5 microseconds

Field period = 1/60 second

Single interlace with two fields per frame, and thus a
frame period = 1/30 second

Aspect ratio width/height = %.

The ends of the raster can be masked to provide a
square format.

Although the scanners 41, 42 and scanning printer 43
are shown to include vidicons and a cathode ray tube,
they also may comprise flying scanners well known in
the art.

Present aerial photographs have a resolution of about
20 line pairs/mm or 1,600 resolution elements per
square millimeter. A 320 X 320 resolution element ras-
ter at photo scale would thus be 8 mm square, 8 mm
also being convenient for the subject invention with the
optical system of the scanners being chosen appropri-
ately to match the film to the pickup system. Since the
overlap or model area of the diapositives is approxi-
mately 100 X 220 mm, i.e., 22,000 square mm total, it
will be seen that the scanners will scan only a small por-
tion of the overlap at any instant and that 22,000/64 or
approximately 350 patches of raster size must be inves-
tigated to produce a complete orthophotograph of the
model area.

Owing to the absence of adequate transformation
means in prior art systems for adjusting the scan raster
of the scanners, such orthophoto printers using the
patch method of printing have been forced to employ
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a patch area of less than about 1 square mm in order
to avoid visible discontinuities between adjacent
patches. This small patch size has seriously restricted
the speed of operation of such instruments. However,
using the teachings of the present invention for image
transformation, a patch size of greater than 8 mm
square at photo scale is made possible, and hence a
much higher speed of operation can be obtained than
has been possible hitherto.

A preferred embodiment of the printer 43 is shown
in more detail in FIGS. 2-4. The positioning mecha-
nism of this device is described and claimed in more de-
tail in my copending application entitled *“Photo Posi-
tioning Device,” Ser. No. 44,305, filed June 8, 1970,
now U.S. Pat. No. 3,687,547 which is also assigned to
the assignee of the present invention.

A frame assembly 70 is adapted to hold the photo-
graphic film 43A, whose emulsion is-to be exposed to
the orthophotograph. The frame assembly 70 rests
upon a flat base assembly which includes a plate 71 and
is provided with a suitable surface to provide easy
movement of the frame 70 across the plate 71. Bearing
feet or pads have been used on the underside of one
frame assembly 70 and were found to work well. A pair
of geared driving racks 72 and 73 each carry at one end
thereof a frame engaging end member 74, 75, respec-
tively. Members 74 and.75-each carry a pair of rollers
76 which rotate about-horizontal axes and ride on the
upper surface of the plate 71. Second pairs of rollers 77
supported for rotation about a vertical axes and each
of the members 74 and 75 engage the edges 102, 103
of the frame assembly 70. The outer ends of the racks
72, 73 are supported by rollers 78. The edges 102, 103
of the frame assembly 70 are flat surfaces which inter-
sect at an angle of 90° for the particular system illus-
trated herein. The racks 72-and 73 are maintained per-
pendicular to the surfaces 102 and 103 and therefore
the racks, if extended, would intersect at an:angle of
90°,

The frame 70 is maintained in engagement with each
of the rollers 77 by any suitable assembly. In the pre-
ferred embodiment, the opposite corners 79, 80 of the
frame 70 have the ends of cables 81 and 82 secured
thereto. Cable 82 passes around a guide 83 supported
on plate 71, and then around guide 84 aiso supported
on plate 71. In a similar manner, the cable 81 passes
around the guide 84, Two cables extend from guide 84
around a guide 85 supported for rotation about a hori-
zontal support located in the plane of the plate 71,
through an opening in the plate 71 adjacent guide 85,
and around a pulley 86 having a weight 87 secured
thereto. Through pulley 86, the cables extend through
an opening, not illustrated, in plate 71, around an ad-
justment eccentric 88, and are secured by their respec-
tive ends to clamps 89 attached to the plate 71. The ar-
rangement is such that the weight 87 acting through the
cables 81 and 82 provides a yielding force to the frame
70 which arches the edges 102 and 103 into engage-
ment with the rollers 77 associated with drive racks 72
and 73. Rotation of the eccentric 88 is used for initial
adjustment of the cables.

A drive gear 91 secured to the drive shaft of a revers-
ible electric motor 46B engages the rack 72. In a simi-
lar manner, a drive gear 112 secured to the drive shaft
of a second reversible electric motor 46A engages the
drive rack 73. The operation of the reversible electric
step motors 46A, 46B is interrupted by operation of an
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associated control switch by arms 93, 111 having rol-
lers 94 and 112 engaged with the non-toothed edge of
the associated racks 72 or 73. The arms 93 and 111 are
pivoted on pins secured to the plate 71. The switches
97 and 113 associated with the arms 93 and 111 are
adapted to be operated whenever the respective arm is
moved clockwise. The end members 74 and 75 on the
racks 72 and 73 have beveled surfaces, such as surface
92 on member 74, which engage the rollers 94 and 112
whenever the racks reach their maximum extent of out-
ward movement. Therefore, the associated switch 97 or
113 will be actuated to interrupt further drive of the
rack. Corresponding beveled surfaces, such as surface
92A on rack 72, on the outer ends of the racks 72 and
73 serve the same purpose when the maximum extent
of inward travel has been reached.

As seen in FIGS. 2 and 4, a lens 101 is aligned with
the intersection of the lines of travel of racks 72 and 73
so that the center of printing corresponds to this inter-
section. More specifically, this intersection occurs at
the intersection of the pitch lines of the drive racks 72
and 73.

The film 43A can be held in position in the frame 70
by various means. For purposes of illustration, the film
43A is secured to a backing plate 70A. A corner stay
98 is shown as being in engagement with one corner of
the plate 70A with springs 99, 100 urging the corner
stay 98 and plate 70A towards the opposite corner of

‘the frame 70.

The orthphotograph is constructed by first establish-
ing a pair of model coordinates within the computer 29,
then delivering stage coordinate signals via lines 46X,
46Y to the motors:46B, 46A of the printer 43, so as to
cause the frame 70, and therefore the film 43A, to as-
sume a position with respect to the optical center lens
101 corresponding to the selected model coordinates.
At this point in time, the cathode ray tube 59 is blanked
by the inhibit signal appearing on line 56A. Subse-
quently, the computer causes the scanners 25 and 26
to reduce the center-point X parallax to an acceptable
level and causes the scanner transports to reduce the Y
parallax to zero by movements in response to stage co-
ordinate signals delivered on lines 44X, 44Y, 45X,
45Y. Thereafter, the higher order X parallax is reduced
to zero in response to signals from the correlator 49,
and subsequent operation of the raster shapers 62 and
63.

When X parallax and other errors are eliminated, the
inhibit signal is removed from line 56A and the video
output of either scanner 25 or 26, as determined by the
left-right signal on line 55A, is coupled via line 55 to
the cathode ray tube 59. Accordingly, the corrected
video signal appears as an image 104 on the face of the
scanner 59, This image 104 will be coupled through the
lens 101 to expose a portion of the film 43A. After ex-
posure is.complete, the computer 29 selects new model
coordinates and delivers appropriate stage coordinate
signals via lines 46X, 46Y, so that the printer 43 as-
sumes a new position. Thereafter, the cycle is repeated.

When the entire overlap area of the stereo photo-
graphs has been treated, the orthophotograph appears,
as in FIG. §, to comprise a plurality of adjacent, square
patches 110.

If each of the patches 110 reproduces its correspond-
ing correlation zone with absolute fidelity, and if the
patches 110 are precisely aligned with each other, the
boundaries between patches would be practically indis-
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tinguishable, However, errors in alignment do occur,
despite the use of a precise and accurate plotting de-
vice such as illustrated in FIG. 2. The aforementioned
difficulties of obtaining a uniform, non-distorted trace
on a cathode ray tube contribute to distortions in posi-
tion as well as light intensity at the extremities of each
patch. Accordingly, the boundaries between adjacent
patches often appear as a plurality of vertical and hori-
zontal lines, 111, 112,

Although in most cases these lines are but mildly dis-
tracting, they become of significance when they coin-
cide with an important feature of the orthophotograph.
For example, the vertical line 111A in FIG. 5 tends to
obscure a portion of a runway 113 depicted therein.
This distortion may materially lessen the value of the
orthophotograph in cartographic applications, wherein
very accurate detail is required.

Accordingly, the method of the invention allows con-
struction of an orthophotograph by a hexagonal patch.

With reference now back to FIGS. 2-4, a plate 106
includes a plurality of apertures 107 for receiving a cor-
responding plurality of pins 105 which are secured in
plate 71. Plate 106 also defines a centrally-located,
hexagonal aperture 108 whose area corresponds to a
desired area of each patch making up a composite or-
thophotograph. The plate 106 is generally positioned
so as to align the center of aperture 108 with the center
of optics 101. Therefore, the hex patch which is printed
is centered on the image 104 reproduced by CRT 59.

To construct the orthophotograph, the model coordi-
nates are selected by the computer 29 so that the frame
70 is first moved in uniform increments along the Y
axis until the Y-dimension of the orthophotograph has
been traversed. Then, the X model coordinate is moved
by an appropriate increment, and the Y model coordi-
nate is moved by an increment that is out of phase with
the adjacent Y coordinate in a direction opposite to
that previously traversed. Printing thereafter proceeds
in uniform increments along the Y axis in the opposite
direction until the Y-dimension is again traversed, at
which time the cycle is repeated. The X and Y incre-
ments should be chosen in view of the dimensions of
hexagonal aperture 8 so that adjacent patches are jux-
taposed.

A resultant composite orthophotograph is seen to
comprise, in FIG. 6, a plurality of adjacent, hexagonal
patches 114. Although problems of patch misalignment
may still occur, the tracing errors occurring at the
edges of the image 104 are reduced due to the masking
effect of plate 106. More important, misalignment and
tracing error are much less apparent in the orthophoto-
graph of FIG. 6, in that there are no continuous straight
lines extending across the photograph for the observ-
er’s eye to follow. In addition, important features of the
overlap area are not obliterated, as might be in the case
using a rectangular patch such as in FIG. 5.

Because inaccuracies may yet arise from CRT tracing
error and from the difficulty of effecting a complete
transformation over a given overlap area, the size of the
hexagonal aperture 108 may be varied to allow more
precision and accuracy in the composite orthophoto-
graph. Accordingly, a number of plates 106 may be
provided, each having a different-sized hexagonal aper-
ture 108. As the aperture size is changed, the pro-
grammed model coordinates in the computer 29 must
also be changed to assure accurate spacing of the
patches 114,
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While this invention has been described with refer-
ence to a preferred embodiment thereof, it is to be
clearly understood by those skilled in the art that the
invention is not limited thereto, but rather is intended
to be bounded only by the limits of the appended
claims.

What is claimed is:

1. A method for printing an orthophotograph from
the overlap area of a pair of stero photographs onto a
sensitized film, comprising the steps of scanning a
patch on each of said pair of stereo photographs about
a point established by a predetermined set of model co-
ordinates, each.patch comprising a portion of said
overlap area representing homologous areas of said
pair of stereo photographs, providing an image from
said scanning which corresponds to said homologous
areas and which is compensated for parallax and other
distortion errors, masking the edges of said image to
provide a hexagonal image, and exposing a portion of
the sensitized film to said hexagonal image, further
comprising the steps of repeatedly modifying said set of
model coordinates by predetermined increments, and
correspondingly adjusting said areas of scanning and
the relative positions of said sensitized film and said
hexagonal image so that adjacent patches of said pair
of sterec photographs are successfully investigated and
printed.

2. In an orthophoto printing system comprising in
combination a photo positioning means for holding first
and second photographs making up a stereo pair, a
scanner means including first and second scanners
aligned with said photographs and each including raster
signal means for controlling scanning of a selected
patch on each photograph, each patch being an area of
a photograph covered in one complete scan cycle with
the scan pattern for each scan cycle being a plurality of
adjacent parallel scan lines, a printing means including
a scanning display means and means holding a segment
of sensitized film in alignment with said scanning dis-
play means, said scanning display means including
means providing an image corresponding to the undis-
turbed scan pattern of one of said vidicons for the ex-
posure of a patch of film made up of a plurality of adja-
cent lines, means connecting said scanning display
means with said scanner means to render said scanning
display means under the control of signal information
derived from said scanner means, signal correlating
means coupled with said scanner means and operative
to derive error signals proportional to the timing differ-
ences between homologous components of the video
signals provided by said first and second scanners,
means connecting said correlating means to said raster
signal means in response to said error signals to alter
the scan pattern for at least one of said first and second
scanners, and signal memory means connected be-
tween said correlating means and said raster signal
means for storing the error signals derived from a com-
plete area being scanned by said scanner means, said
signal storage means providing output signals to control
the alteration of the raster of at least said one of said
scanners during the operation of said scanning display
means with the image for said scanning display means
remaining the same as an undisturbed scan pattern of
one of said scanners, an improvement in said printing
means comprising means defining a hexagonal aper-
ture, said means being interposed between said scan-
ning display means and said sensitized film for masking
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the edges of said image of said scanning display means,
to reproduce on said sensitized film a hexagonal patch
corresponding to a portion of said undisturbed scan
pattern of one of said vidicons.

3. The improvement as recited in claim 2, further
comprising means repeatedly moving said photographs
and said sensitized film with respect to said scanner
means and said scanning display means, respectively, in
predetermined increments dependent in part on the
size of said hexagonal aperture, said movements being
effected after the completion of each raster alteration
caused by said signal storage means.

4. The improvement as recited in claim 3, further
comprising means blanking said scanning display
means until the completion of each raster alteration
caused by said signal storage means.

5. An automatic orthophoto printing system, com-
prising means for providing a video signal from a pair
of stereo photographs which corresponds to patches
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thereof representing homologous areas in a portion of
the total area of said stereo photographs and which is
compensated for parallax and other visual distortion
errors, a scanning display means for displaying an
image corresponding to said video signal, means mask-
ing said image to produce a hexagonal image, means
exposing a sensitized film to said hexagonal image, a
photo positioning means for adjusting the relative posi-
tion of said hexagonal image displayed on said scanning
display means in said sensitized film, and further in-
cluding means for repeatedly moving the centers of
said patches and the relative positions of said sensitized
film and hexagonal image in discrete increments to
construct an orthophotograph. .

6. A system as recited in claim §, wherein said scan-
ning display means comprises a cathode ray tube.

7. A system as recited in claim 8, wherein said scan-

ning display means comprises a flying spot scanner.
* K * %k *



