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An image detector (16) scans an original and input the image signal to a microprocessor (17) which is capable of
conversion and edition of the image signals. By means of input means (18) and memory means (19) characters, figures etc. |
may be input to said microprocessor. A liquid crystal plate (9) is adapted to display an assembled image corresponding to

projecting the assembled image displayed on the liquid crystal plate (9) onto a screen. The microprocessor is adapted to
process the image signals received from the detector (16) for correcting, changing and editing parts of the electronic image

signals.
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the original image and the further characters, figures etc in accordance with output signals from said microprocessor for
I
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AN IMAGE SCANNING AND PROJECTING APPARATUS

FIELD OF INVENTION
The invention relates to an apparatus for projecting an image
or a picture on a screen.

PRIOR ART

For preparing educational papers and for flexibility in the
presentation of data, overhead projectors are widely used in a
variety of research institutes and educational organs. However, even
though the overhead projector proves to be quite useful, it still
causes several problems, for exampel, distortion of figures or
images projected onto a screen, and in addition, due to relatively
large size of the overhead projector sheets, transport and control

thereof also involves difficulty.

SUMMARY OF THE INVENTION

The object of the present invention is to provide a useful
image projection and display device which is capable of easily
projecting a wide variety of data while still retaining the
functional convenience of the overhead projector itself and also is
provided with useful functions for preparing and storing a variety
of data by using a built=-in input device and memory. The projected
image can also easily be changed or altered i.a. for preventing or
correcting distortion induced by the optical elements.

According to the invention there is provided an image scanning

and projecting apparatus comprising an image detector for detecting
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the image of an original; a microprocessor for inputting the
original image from said jmage detector as an electronic input
signal therein, said microprocessor being capable of conversion and
edition of said image signals; input means and memory means for
inputting characters, figures etc into said microprocessor and
storing signals used by the microprocessor; a liquid crystal plate
for displaying an assembled image corresponding to the original
image and said further characters, figures etc in accordance with
output signals from said microprocessor; and an optical projecting
device for projecting said assembled image displayed on said Liquid
crystal plate onto a screen.

Preferably, the optical projecting device comprises a light
source, a reflector mirror and a condensing lens; a Fresnel lens, a
transparent heat absorbing sheet and a liquid crystal panel, said
three elements being combined into a group; and a projecting lens
for projecting the image displayed on the panel on a distant screen.
Moreover, the microprocessor may be adapted to process the image
signals received from the detector for correcting, changing and
editing parts of the electronic image signals.

Furthermore, the microprocessor may be adapted to store the
image signals received from the detector and possibly processed as
stated above in the memory means. The liquid crystal panel comprises
a sufficient number of picture elements or pixels for allowing the
original optical image to be clearly displayed.

The original document is first scanned by the image detector,
thence converted into an electronically mapped image before being
delivered to the microprocessor. The microprocessor synthesizes
characters and/or figures delivered from the input means and memory
means -and then outputs the synthesized data signal containing the
images to the liquid crystal display panel of the optical image
projector to allow the original to be displayed in the Lliquid
crystal display panel. When Light beams from the Light source
penetrate said liquid crystal display panel, a picture exactly
matching the original is eventually formed on a screen for display.

Unlike the conventional overhead projector, the image
projection and display device embodied by the present invention
immediately scans the image without obliging the operator to prepare

-,
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any overhead sheet in advance before projection is implemented. This
relieves the operator of conventional annoyance otherwise caused by
transport and storage of overhead sheets which are needed only for
projections.

Since the image projection and display device reflecting the
present invention stores the original in the memory of the micro-
processor in the form of an electronically mapped image before
displaying it via the liquid crystal display panel, it is possible
for the system to easily process the imaged content and specially
add overlapping characters and/or figures on the imaged content.
Furthermore, by applying simple deformation, the projected image
totally dispenses with distortion, thus eventually promoting overall
usefulness of this image projecting system. In addition, by
effectively using the build-in recording media such as micro floppy
disks and IC cards, lecturers can easily carry drafts designated for

projection and display.

BRIEF DESCRIPTION OF THE DRAWINGS
The invention will be described below by means of a preferred
embodiment of the invention by reference to the appended drawing in
which Fig. 1 is a schematic view of the apparatus according to the
invention.

DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring now to Fig. 1, a preferred embodiment of the present
invention will be described below.

Reference numeral 1 denotes the optical image projector device.
Reference numeral 2 denotes an image signal generator. Image video
signals generated by said signal generator 2 is eventually projected
against a screen (not shown).

The optical image projector 1 comprises the following items; a
Light source 3 which is interposed between a reflection mirror 4
positioned therebehind and a lens 5 positioned in front of it. A
Fresnel lens 7, a transparent heat-absorbing sheet 8, and a Lliquid
crystal display panel 9 for displaying characters and figures, are
respectively placed adjacent each other in a Light-path from a
mirror 6 which is placed in front of lens 5. Image projection means



WO 87/03384 PCT/SES6/00540

10

15

20

25

30

35

4
comprising a lens 10 and a mirror 11 is placed in front of the
Fresnel lens 7, the heat-absorbing sheet 8, and the Liquid crystal
display panel 9. 7

Accordingly, Light beams emitted from the Light source 3, pass
through Lliquid crystal display panel 9 before eventually being
projected against a screen by mirror 11, while the assembled image
is displayed on said Liquid crystal display panel 9. Note that said
Liquid crystal display panel 9 comprises a specific number of
picture elements, said number of elements or pixels being sufficient
for allowing the original optical image comprising characters and
figures to be clearly displayed on the screen after the Light beams
passing through the panel 9.

The transparent heat-absorbing sheet 8 protects said liquid
crystal display panel 9 from the heat of the Light source 3. The
image signal generator 2 feeding signals to said Liquid crystal
display panel 9 generates electrical signals corresponding to the
image of an original but may optionally be collected from a variety
of other originals including books, pamphlets, overhead projector
sheets, and slide films.

Said signal generator 2 comprises an image detector 16 which
has photographic elements converting the image 15 into electrical
signals, the image detector 16 being connected to microprocessor 17
which is provided with data-input devices 18, such as keyboard and
mouse means, and memory means 19 such as ROM, RAM, floppy disks, IC
card, etc.

Micro processor 17 synthesizes a wide variety of signals
related to electronically mapped images of the designated original
scanned by the image detector 16 as well as signals relating to
characters and figures delivered from data-input device 18 and
memory means 19, and eventually outputs the synthesized or assembled
image signals. In addition to the delivery of image signaLs
converted from the original scanned by the image detector 16 and the
incoming data signal from said data-input device 18 and memory means
19, the microprocessor 17 also corrects, changes, and edits part of
the image by executing a variety of operations. Furthermore, the
microprocessor 17 eliminates distortion from the images otherwise

being inherent to any conventional overhead projector image. In
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addition, the microprocessor 17 causes memory means 19 to store all
the images including characters and figures in any of said ROM, RAM,
floppy disks, and IC cards. Since the microprocessor 17 is connected
to the liquid crystal display panel 9 of the optical image projector
1, liquid crystal display panel 9 receives the image video signals
from the microprocessor 17, and as a result, liquid crystal display
panel 9 can correctly display the assembled image for the following
projection.

In summary, when operating the image scanning and dispLay
device embodied by the present invention, the image detector 16
first scans the image of the original 15. Then, the video signal
denoting said original is delivered to microprocessor 17 in the form
of an electronically mapped image. The microprocessor 17 receives
character data from data-input device 18 as required before
synthesizing or assembling the designated input data into video
signals to be displayed. These complete video signals are then
delivered to Liquid crystal display panel 9 for display.

On the other hand, beams from the Light source 3 penetrate the
Liquid crystal display panel 9, and are then reflected by mirror 11
before the image displayed on the panel is eventually projected on a
screen.

The image scanning and display device reflecting the present
invention can also be simply and inexpensively constructed by
modifying part of any conventional ovenhead projector and by
providing the modified unit with the image signal generator 2.
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CLAIMS

1. An image scanning and projecting apparatus

characterized by

an image detector (16) for detecting the image of an original;

a microprocessor (17) for inputting the original image from the
image detector as an electronic input signal therein, said
microprocessor being capable of conversion and edition of the image
signals;

input means (18) and memory means (19) for inputting
characters, figures etc into said microprocessor and storing signals
used by the microprocessor;

a Liquid crystal plate (9) for displaying an assembled image
corresponding to the original image and said further characters,
figures etc in accordance with output signals from said
microprocessor; and

an optical projecting device (1) for projecting said assembled
image displayed on said liquid crystal plate (9) onto a screen.

2. An apparatus according to claim1, characterized
in that the optical projecting device (1) comprises:

a Light source (3), a reflector mirror (4) and a condensing
Lens (5);

a Fresnel lens (7), a transparent heat absorbing sheet (8) and
a Liquid crystal panel (9), said three elements being combined into
a group; and

a projecting lens (19) for projecting the image displayed on
the panel (9) on a distant screen. '

3. An apparatus according to claim 1 or 2,
characterized in that the microprocessor is adapted to
process the image signals received from the detector (16) for
correcting, changing and editing parts of the electronic image
signals.

4. An apparatus according to claim 1, 2 or 3,
characterized in that the microprocessor is adapted to
store the image signals received from the detector and possibly
processed according to claim 3 in the memory means.

5. An apparatus according to anyone of the preceeding claims,
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characterized in that the Liquid crystal panel
comprises a sufficient number of picture elements or pixels for
allowing the original optical image to be clearly displayed.
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