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(57) Abregée/Abstract:
An apparatus and method for allowing television systems using solid-state Image sensors to be compatible with a multiplicity of
television standards. Scenes conforming to a standard which specifies a format aspect ratio or a specific number of active scan
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(57) Abréege(suite)/Abstract(continued):

lines per frame are input into the anamorphic television system. The anamorphic television system modifies these scenes to
take optimum advantage of the resolution of the solid-state image sensor. The anamorphic television system alters the
dimensions of the scene along the horizontal and/or vertical axis so that the scene conforms to the format aspect ratio of the
solid state Image sensor and/or to the number of active scan lines per frame as specified in the applicable standard. The solid-
state Image sensor converts the optical information into an electrical signal. This electrical signal is retrieved from the solid-state
Image sensor by timing circuitry. The retrieved electrical information Is converted into a composite video signal which Is then
displayed on the display monitor. The original proportionality of the scene Is recaptured by altering the vertical and/or horizontal
height controls on the display monitor and/or by altering the rate at which the information Is retrieved from the image sensor and
displayed on the display monitor.
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ABSTRACT

An apparatus and method for allowing television systems using solid-state
image sensors to be compatible with a multiplicity of television standards.
Scenes conforming to a standard which specifies a format aspect ratio or a
specific number of active scan lines per frame are input into the anamorphic
television system. The anamorphic television system modifies these scenes to
take optimum advantage of the resolution of the solid-state image sensor. The
anamorphic television system alters the dimensions of the scene along the
horizontal and/or vertical axis so that the scene conforms to the format aspect
ratio of the solid state image sensor and/or to the number of active scan lines per
frame as specified in the applicable standard. The solid-state 1mage sensor
converts the optical information into an electrical signal. This electrical signal
is retrieved from the solid-state image sensor by timing circuitry. The retrieved
electrical information is converted into a composite video signal which 1s then
displayed on the display monitor. The original proportionality of the scene 1s
recaptured by altering the vertical and/or horizontal height controls on the display
monitor and/or by altering the rate at which the information is retrieved from the

image sensor and displayed on the display monitor.
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TITLE OF THE INVENTION

IMAGE SENSORS
BACKGRQOUND OF THE INVENTION

]. Field Of The Invention

The present invention relates generally to television systems, and more

particularly to anamorphic television systems.

2. Related Art

Television systems are designed to conform to standards defining
parameters such as the number of scan lines per frame, the scanning line rate, and
the frame rate for generating the displayed image. These standards also specity
the format aspect ratio of the displayed image. Format aspect ratio 1s defined as

the ratio of image width to image height.

Typical standards issued by the United States Electronic Industries
Association include RS-170 for systems with 525 total scan lines per frame and
RS-343-A for high resolution systems with 675, 729, 875, 945 and 1023 scan
lines per frame. These standards are fully described in Electronic Industries
Association EIA standard RS-170, "Electrical Performance Standards -
Monochrome Television Studio Facilities," revision TR-135, and Electronic
Industries Associations FIA standard RS-343-A, "Electrical Performance

Standards for High Resolution Monochrome Closed Circuit Television Camera.”

These standards both specify a format aspect ratio of 4:3 which has been a
universally accepted aspect ratio for broadcast and cable TV as well as most
industrial and military television system applications. In addition, RS-343-A
specifies 946 active scan lines of video information for each frame ofa 1023 line

system and 809 active scan lines per frame for an 875 line system.
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Some conventional television systems use electron-beam scanning of the
camera tube for image pickup and of the cathode ray tube for image display.
Other conventional systems use solid-state image sensors such as charge-coupled

device (CCD) image sensors for image pickup.

The display device of conventional television systems can be a cathode
ray tube with electron-beam scanning or a solid-state display. Sold-state
displays typically consist of a matrix of light-emitting or light-controtling
elements with support electronics configured to provide displayed images of

television video signals.

Systems using electron-beam scanning techniques can be easily modified
to conform to different scan rates, frame rates, and format aspect ratios as
specified by the various standards. With electron-beam scanning, these changes

typically only require adjusting the frequencies and/or amplitudes of the scan

signal wave torms.

Solid-state image sensors, however, afford only limited tlexibility to
conform to multiple standards. These sensors are designed and fabricated with
a fixed number of element rows. The number of rows is chosen to correspond to
the number of scan lines per frame specified by the chosen standard. Also fixed
is the width of each element row. This dimension is chosen to provide the
specified format aspect ratio. The number of picture elements (pixels) per
element row determines the horizontal resolution of the image sensor. A greater

number of pixels per row results in improved horizontal resolution.

Since the number of rows, the width of the rows, and the number of pixels

per row is fixed in solid-state image sensors, conventional television systems
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implementing such devices have limited flexibility. Two examples provided
below illustrate the limitations of conventional solid-state image sensor television

systems.

The first example illustrates why a conventional television system
designed to operate at 972 active scan lines per frame with a format aspect ratio
of 4:3 and 1134 pixels per scan line, will operate at reduced resolution if
implemented in an application requiring only 809 active scan lines per frame. In
conventional systems an optical image is formed or relayed using a conventional
lens or conventional fiber optic taper so that the useful portion of the image
impinges on only 809 of the 972 sensor rows. The reduced 1mage size is
809/972. or 83%, of the original image size. Since the image 1s reduced by 83%
along both axes, only 83%, or 943 of the 1134 pixels along each row are used.

The result is a television system which operates at reduced horizontal resolution.

The second example illustrates why a conventional television system
designed to operate at a given format aspect ratio will have lmited tlexibility to
conform to standards specifying other format aspect ratios. Consider the same
conventional system as in the first example having 972 active scan lines per
frame and a format aspect ratio of 4:3. If this system is used to operate with a
format aspect ratio of 16:9, a reduction in the number of scan lines and a
reduction in resolution along the vertical axis results. The 16:9 image has a width
of 16 units and a height of 9 units. The 4:3 sensor, which canw also be expressed
as a 16:12 sensor {4x(4:3)}, has a width of 16 units and a height of 12 units.
When a 16:9 image impinges upon a 16:12 sensor, only 9 twelfths, or 75%, of the
active scan lines are utilized. This results in a reduction of vertical resolution.
Also, the loss of scan lines can result in failure to conform to a given scan-line

standard.
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In summary, conventional television systems using solid-state image
sensors cannot effectively be used in multiple applications specitying various
standards. Where limited quantities are required, the cost of redesign and
fabrication of a unique solid-state image sensor for each application of the
conventional television system becomes a significant factor in television system
cost. Also, due to size, power, weight, and thermal constraints, conventional
systems using electron-beam-scanned image sensors may not provide a viable

alternative to solid-state image sensor systems.
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SUMMARY OF THE INVENTION

The present invention is an apparatus and method for extending the
application of solid-state image sensors to multiple video standards. According
to the present invention, sensors designed to a standard specitying a particular
format aspect ratio and a designated number of active scan lines per frame may
be used in an anamorphic television system to receive and display scenes

conforming to different standards.

The present invention operates as follows. A scene is imaged or relayed
to an image sensor by an anamorphic optical device. The anamorphic optical
device changes the horizontal and/or vertical dimensions of the image to contform
to the format aspect ratio of the solid state image sensor and/or to the number of
active scan lines per frame as specified in the applicable standard. The
information in the solid state image sensor is clocked out of the solid-state image
sensor and into a video amplifier and video processor. The resultant composite
video signal is shown on a display monitor. The image displayed 1s corrected for
format aspect ratio changes induced in the anamorphic optics by altering the
horizontal and/or vertical height controls on the display monitor. Alternatively,
to conform to new scan-lines-per-frame standards the aspect ratio of the displayed

image is corrected by altering the rate at which the information is retrieved from

the 1mage sensor.

Further features and advantages of the present invention, as well as the
structure and operation of various embodiments of the present invention, are
described in detail below with reference to the accompanying drawings. In the

drawings, like reference numbers indicate identical or functionally similar
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elements. Additionally, the left-most digit of a reference number 1dentities the

drawing in which the reference number first appears.
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BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will be described with reference to the
accompanying drawings, wherein:

Fig. 1 is a block diagram of a representative configuration of an
anamorphic television system.

Fig. 2 is a flowchart of the basic steps of the present invention.

Fig. 3 illustrates the changes in image dimensions occurring in an
embodiment of the present system.

Fig. 4 is a flowchart of the basic steps of an embodiment of the present
invention.

Fig. 5 illustrates the changes in image dimensions occurring in an
embodiment of the present system.

Fig. 6 is a flowchart of the basic steps of an embodiment of the present

invention.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

l. Overview of the Present Invention

Figure 1 illustrates a block diagram of an anamorphic television system
100 of the present invention. The anamorphic television system 100 includes
common, off-the-shelf electrical components. Figure 2 illustrates a flowchart
which represents the operation of the anamorphic television system 100. The
operation of the anamorphic television system 100 shall now be described. Ina
step 204, a scene is received by an anamorphic television system 100. In a step

206, conventional lens 102 images the scene onto an input face 104 of an

anamorphic fiber optic taper 106.

In a step 208, the anamorphic fiber optic taper 106 alters the aspect ratio
of the scene image. Specifically, according to a first embodiment ot the present
invention, the anamorphic fiber optic taper 106 changes the dimensions of the
scene image on the input face 104 to conform to the height and width of a solid-
state image sensor 110 that receives the image at an output face 107. According
to a second embodiment of the present invention, the taper 106 alters the height
of the scene image to conform to the height of the number of solid-state image
sensor element rows that corresponds to the desired number of scan lines per
frame. As a result of the alteration of the scene image height, the aspect ratio ot
the image at the image sensor is altered as well.

Unlike a non-anamorphic fiber optic taper used in prior art television
systems, the anamorphic fiber optic taper 106 of both embodiments does not
change the image size proportionally along the horizontal axis and vertical axis.
This feature allows the anamorphic television system 100 to be adaptable to
various standards specifying different format aspect ratios and/or different

numbers of scan lines per frame without loss of resolution.
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In a step 210, the image outf)ut by the anamorphic fiber optic taper 106
is sensed by the solid-state image sensor 110. In a step 212, a gate logic,
blanking, and sync generator 112 generates timing and control signals 128
necessary to retrieve video-signal image information 126 from the solid-state
image sensor 110. These control signals are driven by a gate driver 122. In a
step 214, the image information 126 is retrieved from the solid state-image sensor
110. In a step 216, the image information 126 retrieved from the solid-state
image sensor 110 is amplified by a video amplifier 114. In a step 218, a video
processor 116 processes the amplified image information 134 into a composite
video signal 124 using composite blanking 130 and composite synchronization
(sync) 132 signals. In a step 220, the composite video signal 124 1s viewed on
a display monitor at the original scene image aspect ratio. The anamorphic

television system is powered by a power supply 120.

As noted above, the present invention includes two embodiments.
According to the first embodiment, the anamorphic television system 100
accommodates changes in format aspect ratio. According to a second
embodiment, the anamorphic television system 100 accommodates changes in the
number of active scan lines per frame. The first and second embodiments of the

present invention are discussed separately below.
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2. Accommodating Changes in Format Aspect Ratio

Figure 3 illustrates the lens 102, anamorphic fiber optic taper 106, and
solid state image sensor 110 in greater detail. In Figure 3, note that the sensor
110 includes a sensor element array 306 having a height, Hs, and a width, Ws.
Figure 4 illustrates a flowchart which represents the operation of the anamorphic
television system 100 according to the first embodiment. Note that Figures 2 and
4 are the same, except for steps 402 and 404 in Figure 4. According to the first
embodiment, a scene with a given format aspect ratio can be input to the solid-

state image sensor 110 that has been designed to a different format aspect ratio.

The operation of the anamorphic television system 100 according to the
first embodiment shall now be described. Referring to Figures 3 and 4, 1n a step
204, an optical scene is received by the conventional lens 102. In a step 200, the
conventional lens 102 images the scene onto the input face 104 of the anamorphic
fiber optic taper 106. The imaged scene is also called an input image 302. Ina
step 402, input image 302 height, Hi, and/or input image 302 width, Wi, are
changed by the anamorphic fiber optic taper 106 to conform to the height, Hs, and
width, Ws, of the solid-state image sensor's 110 sensor element array 306. This
change serves to alter the scene image aspect ratio Wi:Hi to contorm to the solid-
state image sensor aspect ratio Ws:Hs. Inastep 210, the solid-state image sensor

110 senses the image from the anamorphic fiber optic taper 106. This image

from the anamorphic fiber optic taper 106 is called an output image 304.

The format aspect ratio of the input image 302 is defined by the ratio of
the input image 302 width, Wi, to the input image 302 height, Hi, or Wi:Hu.

Similarly, the format aspect ratio of the output image 304 1s defined as the ratio
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of the output image 304 width, Wo, to the output image 304 height, Ho, or
Wo:Ho. As a result of the change in input image 302 height and/or width that
occurs in step 402, the output image 304 has a format aspect ratio ditferent from
the format aspect ratio of the input image 302. The output image 304 1s theretore
distorted along one of two orthogonal axes - either the vertical axis or the
horizontal axis. The output image 304 appears either "stretched" vertically (taller

and narrower) or "stretched" horizontally (shorter and wider).

Because the dimensions Ho and Wo of the output image 304 are 1dentical
to the dimension Hs and Ws of the solid-state image sensor 110 sensor array 300,
all of the element rows and all of the picture elements (pixels) along each element
row are used. This enables the anamorphic television system 100 to take

advantage of the full resolution of the solid-state image sensor 110.

In a step 212, the gate logic, blanking, and sync generator circuitry 112
generates the timing and control signals 128. In a step 214, image intformation
126 is retrieved from the solid-state image sensor 110 and transferred to the video
amplifier 114. In a step 216, the video amplifier 114 amplities the image
information 126. In a step 218 the video processor 116 processes the amplitied
image information 134 from the video amplifier 114 into the composite video

signal 124 using composite blanking 130 and composite sync 132 signals.

The composite video signal 124 represents the output image 304 sensed
by the solid-state image sensor 110. This output image 304 has a format aspect
ratio which is different from that of the input image 302 which 1t represents. In
a step 404, this distortion is compensated for by adjusting the horizontal or
vertical dimension of the video image on the display monitor 118. 'The

dimensions of the video image on the display monitor 118 are adjusted so that its
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format aspect ratio is the same as that of the input image 302. The dimensions
of the video image are adjusted by adjusting display monitor 118 controls for

horizontal width and vertical height.

Two examples of format aspect ratios are high definition television
(HDTV) images which have a format aspect ratio of 16:9 and standard television

images with a format aspect ratio of 4:3. The format aspect ratio of standard TV

can also be expressed as 12:9.

The difference between the HDTV and standard TV format aspect ratios
can be used to illustrate this first embodiment of the anamorphic television
system 100. Referring now to figures 1, 3 and 4, this example demonstrates how
the anamorphic television system 100 using a solid-state 1image sensor 110
designed to conform to the standard TV format aspect ratio ot 4:3 (1.e., 12:9) can

be used to televise an HDTV scene with a format aspect ratio ol 16:9.

In step 206, the HDTYV scene is input image 302 which 1s imaged by the
conventional lens 102 onto the input face 104 of the anamorphic fiber optic taper
106. The anamorphic fiber optic taper 106 is selected so that the height, Ho, and
width, Wo, of the output image 304 are the same as the height Hs and width Ws
of the sensor array 306. Selection of the taper 106 1s made by specitying input
image 302 dimensions, output image 304 dimensions and a proportionality factor
defining the ratio of input/output image magnification for the horizontal and

vertical axes.

In step 402, the anamorphic fiber optic taper 106 compresses the image
along the horizontal axis with respect to the vertical axis. The output image 304

has the same dimensions as the sensor array 306 and hence a format aspect ratio
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of 12:9. In other words, the HDTV input image 302 with a width of 16 units and
a height of 9 units is compressed horizontally in step 402 so that the output image
304 has a width of 12 units. The output image 304 appears narrower than the
original HDTV input image 304. The output image 304 impinges on all elements
of the sensor array 306 allowing the anamorphic television system 100 to take

advantage of the full solid-state-image-sensor 110 resolution.

In step 212, the gate logic, blanking, and sync generator 112 generates the
timing and control signals 128. In step 214, the image information 126 1s
retrieved from the solid-state image sensor 110. In step 216, the image
information 126 is amplified. In step 218, the video processor 116 processes the

amplified image information 134 signal to form the composite video signal 124,

The composite video signal 124 sent to the display monttor 118
corresponds to the output image 304 that is sensed by the solid-state image sensor
110. This output image 304 has a modified format aspect ratio of 12:9. It
appears narrower than the original HDTV scene which it represents. In step 404,
the horizontal dimension of the video image on the display monitor 118 1s
adjusted to the full display width, or 16 relative units. The vertical dimension of
the video image on the display monitor 118 is reduced to 9/12, or 75% of its
normal display height. These adjustments compensate for the distortion of output
image 304. Image reduction is accomplished by adjusting the vertical height

control of the display monitor 118.

3. Accommodating Changes in the Number of Scan Lines per Frame
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In the second embodiment of the present invention, the anamorphic
television system 100 enables a single solid-state image sensor design to be
applied to standards requiring different numbers of scan lines per frame.
According to the second embodiment, a solid-state image sensor designed with
the number of element rows necessary to conform to the number of scan lines per

frame as specified by the chosen standard is used to display a scene conforming

to a standard specifying a lesser number of scan lines per frame.

Figure 5 illustrates the lens 102, the anamorphic fiber optic taper 106 and
the image sensor 110 of the second embodiment. Figure 5 illustrates the
transformation of an input image 302 into an output image 304. Figure 6
illustrates a flowchart which represents the operation of the anamorphic television
system 100 according to the second embodiment. The operation of the
anamorphic television system 100 according to the second embodiment shall now
be described. In step 206, the conventional lens 102 1mages a scene onto the
input face 104 of an anamorphic fiber optic taper 106. In a step 602, the
anamorphic fiber optic taper 106 compresses the scene in the vertical direction
so that the height, Ho, of the output image 304 conforms to the height, Hscan, of
the number of element rows equal to the number of active scan lines per frame
specified by the new standard. The width Wo of the output image 304 1s the
same as the width, Ws, of the sensor array 108. As a result of the compression

along the vertical axis, the output image 304 appears shorter and wider.

In step 210, the solid-state image sensor 110 senses the output image 304.
The area of the output image 304 (Ho X Wo) defines an active format area 306A
(Hscan X Ws) of the solid-state image sensor 110. The active format area 306A

is defined as the utilized area of the image sensor 110. Since the output image
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does not impinge on all element rows of the 1image sensor 110, there remain

unused element rows 306B.

~ In a step 604, the gate logic, blanking and sync generator 112 generates
the timing and control signals 128 to clock the information out of the element
rows at the rate specified by the new standard. In step 214, the image information
in the active format area 306A is retrieved. In a step 606, the information 1n the
unused element rows 306B is dumped to an on-chip drain. In a step 216, the
image information 126 from the active format area 306A 1s amphfied i the video
amplifier 114. Instep 218, the amplified video information 134 1s processed into
the composite video signal 124 using the composite blanking 130 and composite

sync 132 signals.

In a step 220, the composite video signal 124 1s displayed on the display
monitor 118. Because the timing and control signals clock the information out
of the active format area 306A at the rate specified by the new standard, that
information is displayed at the original scene aspect ratio on the full vertical
height and full horizontal width of the display monitor 118. As a result, the
compression of the input image 302 in the vertical direction 1s compensated for

when the video signal 124 is displayed on the display monitor 118.

An example of a specific application of the anamorphic television system
100 will serve to illustrate this second embodiment. Referring again to FFigures
1, 5 and 6, a CCD image sensor, such as the Texas Instruments type TC-217, 15
used as the solid-state image sensor 110. The TC-217 is designed with a 4:3
format aspect ratio and has 1134 picture elements (pixels) along each scan line.

The TC-217 can be operated to provide 972 active scan lines per frame of video
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information. This s slightly greater than the 946 lines specified by the RS-343-A

specification for a 1023 line system.

" Inthisexample, the anamorphic television system 100 will utilize the TC-
217 as the solid-state image sensor 110 to operate with 809 active scan lines per
frame and a format aspect ratio of 4:3 in accordance with RS-343 A standards.
[n step 602, the anamorphic fiber optic taper 106 compresses the input image 302
along the vertical axis so the height of the output image 304, Ho, contorms to the
height of 809 sensor element rows - the number of active scan lines per frame.
The result is an output image 304 whose height, Ho 1s 809/972, or 83%, of the
input image 302 height.

In step 604, the gate logic, blanking, and sync generator 112 generates the
timing and control signals 128 to clock the 809 lines of the active format 306A
out of the solid state image sensor 110 at the 26.25 kHz rate specified in the RS-
343 A specification. In step 606, the unused lines are dumped by high speed

clocking to an on-chip drain.

The new active format area 306A has a format aspect ratio greater than
4:3 as a result of the reduced height, Hscan, of the used area. The 809 hines of
visual information in the solid-state image sensor 110 are clocked out at the rate
specified by RS-343A to fill the display screen of the display monitor 118 which
has a format aspect ratio of 4:3. As a result, the reduction in height of original

image is compensated for when the image 1s displayed on the display monitor

118.

4. Conclusion
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[n summary, the present invéntion 1s a system and method for expanding
the utility of television systems using solid state image sensors. It allows
television systems designed to specific format aspect ratios or to a specific
number of active scan lines per tframe to eftectively televise images requiring
different specifications. The invention utilizes anamorphic optical devices to
alter the input image dimensions disproportionately along either the vertical or
the horizontal axis. As a result of this alteration 1n dimensional proportion,

greater utilization of the solid-state image sensor resolution can be achieved.

Dimensional distortion in the image inherent in the anamorphic optical
device 1s compensated for when the image 1s displayed. This compensation
occurs by altering the vertical height and/or horizontal width of the image when
displayed. Alternatively, the rate and timing of the image retrieval {rom the

solid-state image sensor 1s altered to contorm to different scan-rate standards.

Additionally, a combination of the first two embodiments can be
implemented to compensate for dimensional distortion in the image inherent in
the anamorphic optical device. This compensation occurs by altering the vertical
height and/or width of the image when displayed, and by altering the rate and

timing of the image retrieval from the solid-state tmage sensor to contorm to

different scan-rate standards.

While various embodiments of the present invention have been described
above, it should be understood that they have been presented by way of example
only, and not limitation. Thus, the breadth and scope of thew present invention
should not be Iimited by any of the above-described exemplary embodiments, but
should be defined only in accordance with the following claims and their

equivalents.
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For example, an anamorphic lens may be used to change the input image
size 1n place of the conventional lens 102 and anamorphic fiber optic taper 106
combination. Alternatively, the anamorphic television system could be used with
a conventional lens and an 1mage intensifier which 1s coupled by anamorphic

fiber optics to an image sensor. This alternative 1s useful in low-light situations.

In addition, the display monitor described in the preferred embodiments
can be either a cathode-ray tube with electron-beam scanning or a solid-state

display device.
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WHAT IS CLAIMED IS:

1.  An anamorphic television system for allowing solid-state 1mage sensors

to be used with scenes conforming to a multiplicity of television standards,

the system comprising:

(a)

(b)

(d)

(€)

an anamorphic fiber optic taper configured disproportionately
alter dimensions of the scenes to form an interim image;

a solid-state image sensor having an input coupled to an output of
said anamorphic fiber optic taper for receiving said interim
image and converting optical information of said interim image
into electrical information;

timing and control means coupled to said solid-state 1mage sensor
for generating timing and control signals necessary to retrieve
sald electrical information from said solid-state image sensor;

a video signal generator coupled to said solid-state image sensor
for receiving said electrical information from said solid-state
image sensor under the control of said timing and control means
and for transforming said electrical information into a video
signal; and

a video display coupled to said video signal generator for

displaying said video signal.

2. The anamorphic television system of claim 1, further comprising a

means for directing said scenes to said anamorphic fiber optic taper.

3.  The anamorphic television system of claim 2, wherein said directing

means is a conventional lens and an 1mage intensifier.

4.  The anamorphic television system of claim 1, further comprising a

phosphorescent screen for generating said scenes.
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. The anamorphic television system of claim 1, wherein said anamorphic
fiber optic taper comprises means for compressing said image in order to increase

Image intensity.

0. The anamorphic television system of claim 1, wherein said means for
generating timing and control signals comprises means for generating composite

blanking and composite synchronization signals.

7. A method for allowing television systems designed with solid state image
sensors to be used with scenes conforming to a multiplicity of television
standards comprising the steps of:

(a) using an anamorphic fiber optic taper to disproportionately alter
horizontal and vertical dimensions of the scene to form an interim
image having image disproportionality;

(b) converting said interim image into electrical information;

(¢) generating timing and control signals necessary to retrieve said
electrical information;

(d) retrieving said electrical information;

(e) transforming said electrical information into a video signal; and

(f) displaying said video signal.

8. The method of claim 7 further comprising the step of recerving said scene

incident to a front face of said anamorphic taper.

9. The method of claim 7, wherein step (a) comprises a step of altering said

scene to conform to the dimensions of said solid-state image sensor,



10

CA 02088004 2001-08-29

10. The method of claim 7, wherein step (a) comprises a step of altering
dimensions of said scene to conform to the height of a number of sensor rows that

equals a number of scan lines per frame specified by an applicable standard.

i1, The method of claim 7, wherein step (d) comprises the steps of:

(1) generating timing and control signals to retrieve only said
electrical information in an active format area of said solid- state
image sensor; and

(11)  dumping the information in unused element rows of said solid-

state 1image sensor.

12. The method of claim 7, wherein step (f) comprises a step for altering at
least one of the horizontal and vertical dimension of said displayed video signal

to compensate for said image disproportionality.
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