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1. Field of the Invenntion This invention relates to
illumination systems designed to improve image resolution and permit
look-around viewing in liquid crystal and similar flat panel
transmissive three dimensional (3-D)displays and enhanced resolution
and color two dimensional (2-D) displays, for use in computers,
television and the like viewing apparatus. 1 20 27

look around
13 4 9



DESCRIPTION OF THE PREFERRED EMBODIMENTS
The basic concept of displays using the stroboscopic illumination
systems object of this invention is explained with reference to FIG.
1 which depicts schematically a general configuration of
autostereoscopic and 2-D displays incorporating the system. A two
dimensional light valve array 6, such as a liquid crystal panel
(LCD) or a similar imaging device, 1s used to generate images by
electronically scanning the array 6 which is comprised of rows and
columns of individual pixels. The operation of such imaging devices
is well known to those skilled in the art. Information is inputted
to the LCD 6 via an input 10 which is usually a ribbon cable.
The 1llumination of the LCD 6 is provided by the stroboscopic or
non-stroboscopic light source means 3, which is described in its
several versions in the following, can consist of several different
types of light sources, some in combination with electro-optical
shutters. The emitting regions of the light sources will generally
be long, thin, and vertically oriented or will be small and point
like, as described in US -A-5,036,385. Light source means 3 is
controlled and driven by signals through input 9 from the electronic
control module I. Control module 1 receives its timing signals
through input 8 and generates a sequence of light flashes
appropriately synchronized with the generation of an image on LCD 6.
In addition to light sources or combination of light sources and
electro-optical shutters, the light source means 3 contains
appropriate reflectors, mechanical supports, cooling means, and
means for adjusting the position of said light sources to achieve a
desired geometry of the illttmination system. An opaque flat black
non-reflective barrier 96 blocks the area between and to the sides
of the light sources 3, so as not to allow light to exit the light
source 3 or be reflected from the light source 3 from points other
than the light source 3. Barrier 96 can be a flat black metal plate
with slots or holes cut in its surface in front of the light source
3. (9 26 10 23 )

19 9
20 3
When the systems described above use an image flip between
pixel columns, then it is desirable, when switching between one set
of lamps and the next, to keep both lamps off during all or most of
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the short period when the pixels on the LCD are changing to flip the

positions of the left and right eye images. Otherwise, a double

image become visible for an instant, during the short time the

plxels of the display are changing from one state to the next. (26
4 11 )

34 16 21
The timing sequence of LCD scan (during which all pixels
are addressed) , pixel transmittance changes to form the next image
component, and light source turn on and turn off when a small number
of lamps is used for full resolution 3-D imaging as in FIG. 2 is
shown in FIG.s 3a - 3c.

The timing diagram is shown in FIG.s 3a - 3c. FIG. 3a depicts the
repeated address of LCD rows starting at the top row and proceeding
to the bottom row. FIG. 3b shows the change from "off" or opaque
state to "on"™ or clear state (or vice versa) of the first and the
last pixels in a video field, after these pixels have been
addressed, and the flashing of the first light emitting point or
lamp 42 shown in FIG. 2. In the case of TFT and Ferroelectric LCDs,
when a pixel is turned on during the scan of an LCD, it stays on
until turned off, in this case until the scan of the entire LCD to
display one video frame is completed, and the last pixels have had
time to change their state.

As shown in FIG. 3a the time period between the start of one LCD
scan and the start of the next is divided into three periods during
which three actions occur: a first period 22 during which the LCD 1s
scanned and its rows sequentially addressed usually starting at the
top row 20 and ending at the bottom row 21 causing the pixels to
change state in order to display the next image, a pause or waiting
period 23 during which nothing happens, and an optional blanking
period 24 of beneficial effect in some LCDs in which the LCD is
scanned again and all the pixels are addressed and made to change
state to either full on or full off depending on LCD configuration,
to completely erase the previous image. Typically, all the pixels of
a given row are addressed at the same time. (29 35 30 27 )
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38 4 25
In the case of TFT and Ferroelectric
LCDs 30 8 LCDs

In the case of TFT and
Ferroelectric LCDs
In the case of TFT LCD and Ferroelectric LCD

Lamps, of course, never flash instantaneously, but rather

emit light for a short time and then turn off. The duration that the

lamp i1s emitting light depends on the lamp, and can be controlled
with some lamps, such as LEDs. In general, the lamp should emit

light only during the time period between the completion of the last

pixel™s change and the beginning of the next address scan. However,
if a blanking scan i1s used, and the LCD is blanked to a dark state,
the lamps may emit light during the blanking period without

significant image degradation. However, if the LCD is blanked to the

bright or transparent state, the lamps should stop emitting light
before the blanking period begins. Otherwise, contrast will be
lessened considerably. (31 36 32 9 )

40
2 10
the
lanps may emit light during the blanking period without significant
image degradation. 32 5 6 may

It is an object of the present invention to provide a
matrix display system which offers improved display quality when
displaying moving images and a method of operating a matrix display
system which helps to alleviate the problem of unwanted visual
effects when displaying moving images. (3 17 21 )

7 24 27

In a second preferred embodiment of a matrix display
system according to the present invention, the drive circuit is
operable in the time intervals between successive display
information address periods to drive the picture elements of the
array to their substantially non-transmissive display states.
In a second preferred embodiment of a method according to the
present invention, in the time interval between successive display
information address periods the picture elements of the array are
driven to their substantially non-transmissive display states.

10/ 18



In this second embodiment, the driving of the picture elements to
their substantially non-transmissive, i.e. black, states in
intervals between successive display information address periods
introduces the aforementioned "dark™ intervals between the
presentation to a viewer of successive display fields, thereby
resulting in the improvement to the perceived resolution of moving
images. (7 27 8 12 )

10 28 11 7

Turning now to the system embodiment of Figure 2, then
following the writing of data for one TV field into the display
panel 10 in a display information address period comprising one half
the TV signal field period as previously described, the picture
elements of the array are addressed again in the interval comprising
the remaining half of the TV signal field period to drive them to
their substantially non-transmissive, black, state, unlike the
scheme described in EP-A-0487140 in which the picture elements are
addressed again with the same display information in the second half
of the TV field period. To achieve this, selection signals are again
supplied by the row driver circuit 20 to each of the row conductors
in turn during this interval corresponding to the latter half of the
TV field period with the selection signal of the first row conductor
coinciding substantially with the beginning of the interval. For the
duration of this period a predetermined reference voltage, VB, is
applied to each of the column conductors 1 6, which is selected such
that the picture elements are driven to their substantially
non-transmissive state. The reference voltage is applied by means of
a switch circuit 35 connected between the outputs of the column
driver current 22 and the set of column conductors which switches
the column conductors between the column driver circuit™s outputs
and the reference voltage under the control of a switching signal S
supplied by the circuit 21. The row conductors are scanned with a
selection signal at the same rate as previously so that the rows of
picture elements are set to their substantially non-transmissive
states in sequence with the final rows being set close to the end of
the interval. In one TV field period, therefore, there are two
display panel address periods namely a display information address
period in which the picture elements are driven to the required
display states and a succeeding interval in which they are driven to
their substantially non-transmissive states.

At the end of the TV field period, the change-over switches 28 and
32 are operated, and the switch circuit 35 reset, so that the data
signals for the next TV field are read out to the circuit 24 from
the other store, again at twice the field rate of the TV signal and
in synchronism with scanning of the row conductors at twice the
conventional rate and while the subsequent TV field is being loaded
into the first store. After this next field has been loaded into the
display panel, the picture elements are again driven to their
substantially non-transmissive display states as before in the
remaining latter half of the TV field period. This manner of
operation is repeated for successive TV fields.

Thus, the operation of the display panel occupies a succession of
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approximately equal periods of time, each corresponding to
approximately one half of the TV signal field period, e.g. 10ms, iIn
which alternate periods constitute first display panel field periods
during which the picture elements are loaded with display
information for a respective TV field and in which the intervening
intervals constitute second display panel field periods during which
the picture elements of the array are driven to their black state.
This is depicted diagrammatically in Figure 4 in which T represents
time and F(A) to F(D) denote four successive field periods of the
applied TV signal, VS. The relative timings of the operating periods
of the display panel, DP, are illustrated in which f(A) to f(C)
represent the first display panel field (display information
address) periods, and the periods f represent the intervals
therebetween constituting the second display panel address

periods. 18 11 20 5

18 7 19 13

It may not always be necessary to restrict illumination of
the panel to certain time periods. The driving of the picture
elements to the black state in the intervals between the display
information address periods introduces the required pause intervals
and could be sufficient by itself. In this case, the light source
can be arranged to illuminate the panel continuously.
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The relative durations of the display panel first and second address
periods (f and " respectively in Figure 4) can also be varied to an
extent. As described above, each of these periods corresponds to
approximately half the field period (F) of the TV signal. However,
the

panel address periods f and " could be different, for example one
third and two thirds respectively of the TV field period or vice
versa, although this would complicate driving.

In the particular embodiment described, the rows of picture elements
are set to their non-transmissive states in the intervals by
scanning the rows in turn with the setting of the first and last row
coinciding approximately with beginning and end of interval
respectively. However, other schemes for driving the picture
elements to this state could be used. For example the rows could be
set In a sequence of groups of successive rows or possibly
substantially all together rather than in a sequence. These latter
schemes would entail modification to the row drive circuit 20
however .

Moreover, the driving of the picture elements to their
non-transmissive states need not commence at the beginning of the
interval. Instead, a short predetermined delay time, as shown at d
in Figure 4, may be introduced at the beginning of the intervals
before the picture elements are set to this required state. This
delay time would constitute a dormant period which follows after all
the picture elements have been set to their display state in the
period f(A), f(B), etc., during which the panel is illuminated. The
end of this delay time d may be chosen to coincide with the end of
the i1llumination period, as indicated by the dashed line in Figure
4, with the picture elements to this state in the remaining part of
the interval will require a faster scanning rate which can be
achieved by operating the row drive circuit at a higher clocking
speed. (25 6 26 11 )
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TFT and Ferroelectric LCDs TFT
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