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[57] ABSTRACT

An original reading apparatus has a reader and a
printer. When original signals of a unit detection region
of, for example, 4 bits (main scanning direction ) X4
lines (subscanning direction) continuously represent a
white region, an original is detected. Latch circuits
latch original signals corresponding to four corners of
an original, and AND gates calculate the AND prod-
ucts of these signals with corresponding data stored in
RAMs to determine the original region.

12 Claims, 10 Drawing Figures
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ORIGINAL READING APPARATUS WITH
POSITIONING CHECK

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an original reading
apparatus to be used in a facsimile system, an electronic
file or a copying machine.

2. Description of the Prior Art

An image processing system has been proposed for
electrically processing an image and displaying, print-
ing or filing the image information. In order to input
image information to be processed in such a system, an
original image must be photoelectrically read and the
image must be converted into electrical signals.

For this, purpose, an original reading apparatus is
generally used which employs an image sensor such as
a CCD so as to read an image of an original placed on
an original table. In an original reading apparatus, there
is a demand for a multifunctional image reading appara-
tus having a function of printing image information
always at the center of a recording medium for an image
on any position of an original table, a function for suit-
ably changing a magnification of a reproduced image in
accordance with the sizes of the original and the record-
ing medium, and so on. In order to provide such a multi-
functional image processing apparatus, the position and
size of an original placed on the original table must be
detected. Such an apparatus is disclosed, for example, in
commonly-assigned application (U.S. Ser. No. 539,461).

In this apparatus, a CCD is used as a line sensor as an
image reading means to convert an original image into
electrical signals, thereby reading image information.
The position and size of an original placed on the origi-
nal table are detected in accordance with a contrast
difference between a portion of the original table on
which the original is placed (original region) and a
portion thereof on which no original is placed (non-
original region). A signal corresponding to a black re-
gion is obtained corresponding to the non-original re-
gion, and a white region of the original is detected as the
original region, so that the original and non-original
regions can be discriminated. A counter for counting
the output bit number in the main scanning direction
from the line sensor and another counter for counting
the line number in the subscanning direction are started
in synchronism with the reference position of the origi-
nal table. The counts in the main and subscanning direc-
tions obtained upon detection of a white signal of the
original region are held or latched so as to allow detec-
tion of the position of the original placed on the original
table.

FIG. 1 is a schematic representation illustrating the
original reading method in the application (U.S. Ser.
No. 539,461) referred to above. Referring to FIG. 1, an
original M is placed on an original table S. The original
M is read in the reading direction of the line sensor
(main scanning direction ) X. The original table S is
scanned in the subscanning direction Y. The original
scanning is performed with reference to a reference
position SP.

The position and size of the original M can be de-
tected in accordance with a white signal corresponding
to point P1 on the original M which is detected first, a
white signal corresponding to point P2 which is closest
to the reference point SP along the main scanning direc-
tion X, a white signal corresponding to point P3 farthest

5

2
from the reference position SP along the main scanning
direction X, and a white signal corresponding to point
P4 of the original M which is detected last.

In this apparatus, an erroneous discrimination of the
original region can be caused by a noise signal super-
posed on an image signal obtained by the reading opera-
tion of the line sensor, a white signal obtained due to the
presence of a scratch on an original cover for keeping

* the original on the original table in position, contamina-
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tion of the original table, or external light (to be referred
to as noise components hereinafter). If such an errone-
ous discrimination of the original region can be pre-
vented, the reliability of the apparatus can be improved
further and the automatic recognition the original can
be effectively performed.

SUMMARY OF THE INVENTION

The present invention has been made in considerra-
tion of this and has as its object to provide a highly
reliable original reading apparatus which can reliably
detect a position or size of an original and which re-
duces noise components from an image signal to pre-
vent an erroneous discrimination of an original region.

It is another object of the present invention to pro-
vide an original reading apparatus which can detect a
size or position of an original using a sensor for original
image reading.

It is still another object of the present invention to
provide an image reading apparatus suitably adapted in
a facsimile system, an electronic file or a digital copying
machine for automatically performing optimal image
processing in accordance with an original size or posi-
tion.

The above and other objects, features and advantages
of the present invention will become apparent from the
following description taken inconjunction with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a representation showing the operation of
detecting an original position;

FIG. 2 is a view showing the construction of a digital
copying machine to which the present invention can be
applied;

FIG. 3 is a diagram for explaining the noise reduction
according to the present invention; )

FIGS. 4(A) and 4(B) are representations for explain-
ing the reading operation of the original region in an
image reading apparatus according to the present inven-
tion; .
FIG. 5, consisting of FIGS. 5A and 5B, is a block
diagram showing an example of the configuration of an
original recognition circuit in the original reading appa-
ratus according to the present invention;

FIG. 6 is a timing chart showing the states of the
signals at the respective parts in the apparatus shown in
FIG. 5; and

FIG. 7 is a block diagram showing another configura- -
tion of the original recognition circuit according to the
present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

The present invention will be described in detail with
reference to the accompanying drawings. :

FIG. 2 is a view showing the construction of a digital
copying machine to which the present invention can be
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applied. A reader A .reads an original to be copied by
photoelectric conversion. A printer B prints an image
on a recording medium or a printing medium in accor-
dance with an image signal from the reader A. In the
reader A, an original to be read is placed facing down-
ward on an original table 83 comprising a transparent
glass plate. The original is pressed lightly onto the origi-
nal table 83 by an original cover 84. The image surface
of the original is illuminated by fluorescent lamps 82,

and reflected light therefrom is focused on a surface of 10

a CCD 81 through mirrors 85 and 87 and a lens 86. The
mirrors 87 and 85 are moved at a relative speed of 2:1.
This optical system is subjected to PLL control by a
DC servo motor and is moved from the left to the right
(subscanning). The moving speed of the optical system
is 180 mm/sec in the one-to-one copy mode during the
forward movement in which the original is illuminated
with light. The moving speed of the optical system is
468 mm/sec in the one-to-one copy mode during the
return movement. The resolution in the subscanning
direction is 16 lines/mm. The sizes of originals which
can be processed are A5 to A3. Originals of A5, BS and
A4 sizes are placed on the original table 83 having their
long sides aligned along the longitudinal direction of the
table. Originals of B4 and A3 sizes are placed on the
original table 83 having their short sides aligned with
the transverse direction of the table.

A scan width along the main scanning direction cor-

. responds to the width 297 mm (short side) of an A4 size

original. In order to provide a resolution of 16 pel/mm,
the CCD 81 must have at least 4,752 (=297 X 16) bits.

Referring to FIG. 2, the printer B below the reader A
will be described below. Bit-serial signals from the
reader A are supplied to a laser scanning optical system
unit 105 of the printer B. The unit consists of a semicon-
ductor laser, a collimator lens, a rotary polyhedral mir-
ror, an FO lens, and an inclination correction optical
. - system. An image signal from the reader A is applied to

~the semiconductor laser and subjected conversion into a
light beam. The diverged laser beam obtained is colli-
mated. into parallel beams by the collimator lens. The
parallel laser beams are irradiated onto the polyhedral
mirror, thereby scanning the laser beams on a photosen-
sitive body 88. An electrostatic latent image corre-
sponding to the original image is formed on the photo-
sensitive body 88. The polyhedral mirror is rotated at
2,600 rpm. The scanning width is about 400 mm and the
effective image width corresponds to the width 297 mm
of an A4 size original. A signal applied to the semicon-
ductor laser has a frequency of about 20 MHz. The laser
beam from the unit irradiates the photosensitive body 88
through a mirror 104.

The photosensitive body 88 can comprise, for exam-
ple, a three-layered body consisting of a conductive
layer, a photosensitive layer, and an insulating layer.
Process components for forming an image on such a
photosensitive body include a predischarger 89, a pre-
discharger lamp 90, a primary charger 91, a secondary
charger 92, a front surface exposure lamp 93, a develop-
ing unit 94 for visualizing the latent image on the body
88, paper feed cassettes 95-1 and 95-2 for storing paper
sheets of different sizes, pick-up rollers 96-1 and 96-2
selectively driven in accordance with an original size or
a magnification, a paper feed guide 97, register rollers
98, a transfer charger 99 for transferring the image on
the photosensitive body 88 onto a recording paper
sheet, a separation roller 100, a convey guide 101, a
fixing unit 102, and a tray 103 for receiving the record-
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ing paper sheet with the image. The speed of the photo-
sensitive body 88 and the convey system is 180 mm/sec
which is the same as that during the forward movement
of the optical system unit 105 of the reader A. There-
fore, when copies of A4 size are to be produced with a
combination of the reader A and the printer B, the copy
speed is 30 copies per minute.

The copying machine according to the present inven-
tion has an intelligence such as image editing. The intel-
ligence may have a function of enlarging/reducing an
image at a magnification falling within a range of 0.5 to
2.0, a trimming function for extracting a specific region
of the image, a moving function for moving the
trimmed image portion to any position on the copy
sheet, and a function of recognizing the original placed
on the original table.

In the description of the embodiment to follow, the
present invention is applied to a digital copying ma-
chine. However, it is to be understood that the present
invention can be similarly applied to a facsimile system,
an electronic file or the like.

FIG. 3 is a representation for explaining noise reduc-
tion in original recognition according to the present
invention. In this embodiment, an AND product of
image information for several consecutive main scan-
ning lines is calculated to recognize a continuous state
of the image signal along the subscanning direction Y.
As shown in FIG. 3, an AND product of image signals
S1 to S4 obtained by four consecutive main scanning
operations is calculated. In each of the image signals S1
to S4, a hatched portion is a black signal corresponding
to a non-original region, and portions a to d are white
signals corresponding to an original region. A white
signal t is obtained from the non-original region due to
a noise component. When an AND product of the sig-
nals S1 to S4 of the four lines is calculated, a signal S5
is obtained. Therefore, an erroneous discrimination of
the portion of the signal t as the original region can be
prevented.

FIG. 4 is a representation illustrating the reading
operation of the original region. Small squares (blocks)
on the original table S are detection units of the original
region. Referring to FIG. 4(A), a hatched portion N is
a noise component.

As shown in FIG. 4(A), the original M placed on the
original table S is quantized in the manner described
with reference to FIG. 3 and detected as indicated by
QM in FIG. 4(B). The position precision of the original
M is determined by the critical numbers of the bits of
the white signal in the main and subscanning directions
over for detecting the original region. For example,
when an AND product of image signals is calculated in
units of 4 bits in both the main and subscanning direc-
tions, the minimum unit of original position detection is
4 bits of the image signals X 4 lines. Therefore, the noise
component N which is smaller than such a detection
unit is not discriminated as an original region, and origi-
nal position detection processing can be performed
stably.

FIG. 5 shows one example of a configuration of an
original recognition circuit in the original reading appa-
ratus for performing such processing as described
above. This circuit receives an image (video) signal S4-1
obtained by digitizing an output from a line sensor 4-1
such as a CCD at a predetermined threshold value, a
video clock signal S4-15 synchronized with each pixel
of the signal S4-1, a video enable signal 84-16 indicating
a read start of a main scanning line, and a vertical sync
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signal VSYNC indicating the input of a 1-page video
signal S4-11 from the original table reference position
SP. In this embodiment, the white signal corresponds to
level “0” and the black signal corresponds to level “1”.

The video signal $4-1 from the line sensor 4-1 and the
clock signal S4-15 are also supplied to a print processing
circuit. The print processing circuit performs a prede-
termined processing operation and supplies a corre-
sponding signal to the laser scanning optical system unit
105 of the printer B shown in FIG. 2.

A shift register 4-2 serves to detect that a continuous
white signal is detected along the main scanning direc-
tion X. In this embodiment, the shift register 402 detects
a continuous white signal (signal “0”) of 4 bits. A RAM
4-3 stores an AND product of an image signal of one
line supplied to a terminal Din from the shift register
4-2. In cooperation with gates 4-18 to 4-20, the RAM
4-3 performs read modify write processing and stores an
AND product obtained for image information of sev-
eral lines. A RAM output gate 4-4 receives a signal
stored in the RAM 4-3 from its terminal Dout, and
supplies an address latch signal to a position detector
consisting of latch circuits 4-7 and 4-8.

A main scanning address counter 4-9 is initialized by
a video enable signal S4-16 and counts video clock
signals S4-15 so as to produce an address signal AX on
the original table along the main scanning direction X.
A subscanning address counter 4-10 is initialized by a
signal S4-17 and counts video enable signals S4-16 from
the original table reference position SP so as to produce
an address signal AY on the original table along the
subscanning direction Y.

In accordance with an original detection signal S4-6
from the gate 4-4, the main scanning address signal AX
and the subscanning address signal AY are latched in
the latch circuits 4-7 and 4-8.

Latch circuits 4-11 to 4-14 are latch circuits employed
as coordinate discriminators. The latch circuit 4-11
latches an address corresponding to an original signal at
a point first detected during scanning. Thus, the latch
circuit 4-11 latches addresses (X1, Y1) corresponding to
the point P1 in FIG. 1. The latch circuit 4-12 latches an
address corresponding to an original signal at a point on
the original table closest to the reference position SP
along the main scanning direction X. Thus, the latch
circuit 4-12 latches addresses (X2, Y2) corresponding to
the point P2 in FIG. 1. The latch circuit 4-13 latches an
address corresponding to an original signal at a point
farthest from the reference position SP along the main
scanning direction X. Thus, the latch circuit 4-13
latches addresses (X3, Y3) corresponding to the point
P3 in FIG. 1. The latch circuit 4-14 latches an address
corresponding to an original signal at a point scanned
last. Thus, the latch circuit 4-14 latches addresses X4,
Y4) corresponding to the point P4 in FIG. 1.

The original recognition operation with the circuit of
the configuration as described above will be described
below. As described above, the shift register 4-2 and the
gate circuit 4-18 connected thereto calculate an AND
product of the continuous 4-bit video signal. When the
4-bit video signal represent all white or level “0”, the
gate circuit 4-18 produces a signal “1”. Thereafter, the
AND product obtained is written in the RAM 4-3 in
accordance with the address signal AX which changes
for every four clocks of the video clock signal S4-15.
Thus, the presence/absence of the original can be deter-
mined in units of 4 bits along the main scanning direc-
tion. In this manner, data on the presence/absence of
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the original in units of lines along the main scanning
direction X is stored in the RAM 4-3 and is read out
therefrom when the data for the next line is written. The
gate circuit 4-19 calculates an AND product of the data
from the gate circuit 4-18 and that from the RAM 4-3
and writes the obtained result in the RAM 4-3 again.
This processing is repeated to write AND products
representing the presence/absence of data for 4 lines in
the RAM 4-3.

FIG. 6 shows a timing chart of signals at respective
parts associated with such processing. The operation of
each part will be described with reference to the timing
chart of FIG. 6. “0”, “17, “2”, “3”, “0™ and so on are
addresses AY along the subscanning direction Y. Data
Vo, V1, V2, V3, VO’ and so on represent the corre-
sponding AND products of the video signals S4-1 of the
respective lines in the main scanning direction. VBisan
AND product obtained before input of the data V0.

The output gate 4-4 enables a signal 4-5 to “1” level
for each four lines. Then, the output from the OR gate
4-20 is enabled, and an output the same as that from the
gate circuit 4-18 is produced from the AND gate 4-19
and written in the RAM 4-3. Data which is not sub-
jected to AND product calculation with data in the
RAM 4-3 is written in the RAM 4-3 for each four lines
to initialize the contents of the RAM 4-3. An AND
product of the data supplied from the gate circuit 4-18
during the 3-line period corresponding to the disabled
state of the signal 4-5 and data already stored in the
RAM 4-3 is calculated. The obtained AND product is
written in the RAM 4-3, thereby obtaining an AND
product of 4 continuous lines along the subscanning
direction Y. When the signal 4-5 is enabled again, the
output gate 4-4 of the RAM 4-3 produces the data rep-
resenting the presence/absence of original which has
been stored therein onto a signal line 4-6. When the data
supplied onto the signal line 4-6 contains an original
detection signal, the original position addresses AX and
AY are latched in the latch circuits 4-7 and 4-8.

Since the data representing the presence/absence of
the original which is produced onto the signal line 4-6is
produced once in each 4 subscanning operations, the
address data latched in the latch circuits 4-11 to 4-14 are
quantized as shown in FIG. 4(B). This data representing
the presence/absence of the original is equivalent to
data which is obtained by calculating an AND product
of image data of a fundamental region consisting of (4
lines along the subscanning direction) X (4 bits of the
video clock signal S4-15 along the main scanning direc-
tion).

Assume a rectangle including a region determined by
4 points latched in the latch circuits 4-11 to 4-14. Each
side of this rectangle is assumed to be parallel to the
main or subscanning direction. Since this rectangle
includes all the image on the original, the size of the
recording sheet is selected in accordance with the size
of the rectangle. That is, one of two cassettes of the
printer B is selected. Then, an image on the original can
be printed on a recording sheet of a suitable size.

In order to prevent printing of a spot or the like on
the original cover on a recording sheet, the original
position on the original table is recognized in accor-
dance with the values of the four points latched in the
latch circuits 4-11 to 4-14. Then, the video signal ob-
tained by reading the region other than the original
region by the CCD is gated to prevent transmission of
erroneous data to the printer and to print the original
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data in accordance with the video signal obtained by
reading only the original image.

The original size is discriminated by the values of the
four points latched in the latch circuits 4-11 to 4-14. The
discrimination result is compared with the size of the
recording paper sheet set in the printer. The magnifica-
tion is automatically modified so that the original image
can be printed within the area of the recording sheet.

Various processing procedures using original recog-
nition data are described in the above-mentioned appli-
cation U.S. Ser. No. 539,461 and can also be used in this
invention.

FIG. 7 shows another configuration of the original
recognition circuit according to the present invention.
In this embodiment, line memories numbering the same
as that of the number of bits for detecting a continuous
original signal are incorporated for the subscanning
direction. Then, the circuit has a capacity of noise re-
duction equivalent to that of the circuit shown in FIG.
4 and can also reduce the quantization errors of ad-
dresses. In this embodiment, in order to detect continu-
ous 4-bit X 4-line original signals, RAMs 6-5 to 6-8 can
each store image information of one line.

Selectors 6-1 to 6-4 are connected to the output side
of a decoder 6-14. In response to the subscanning ad-
dress signal AY, the decoder 6-14 sequentially supplies
select signals SEL1 to SEL4 to the selectors 6-1 to 6-4,
respectively. The selectors 6-1 to 6-4 switch the select

" inputs to the RAMs 6-5 to 6-8 in accordance with the

input select signals SEL1 to SEL4.

The RAM selected by a corresponding one of the
selectors 6-1 to 6-4 stores the video signal 4-1 corre-
sponding to the address signal AY. More specifically,
the decoder 6-14 switches the select signals SEL1 to
SEL4 such that when a video signal of a given line is
stored in the RAM 6-5, a video signal of the next line is
stored in the RAM 6-6, a video signal of the following
‘line is stored in the RAM 6-7, and a video signal of a still
next line is stored in the RAM 6-8. The outputs from the
respective RAMs 6-5 to 6-8 are fed back to the corre-
sponding selectors 6-1 to 6-4 to be stored in the RAMs
6-5 to 6-8. Thus, RAMs which are not selected by the
corresponding selectors fetch the readout data read out
from themselves and store them.

In this manner, video signals supplied to a gate 609
are updated for each line. An output signal from the
gate 6-9 which has detected continuous original signals
along the subscanning direction is supplied to a shift
register 6-10. A gate 6-11 detects a continuous 4-bit
original signal along the main scanning direction. An
output signal from the gate 6-11 represents the continu-
ous 4-bitX4-line original signals along the main and
subscanning directions and therefore is data represent-
ing the presence/absence of the original for each bit and
line as in the case of the circuit shown in FIG. 5.

In response to an output signal from the gate 6-11,
address signals corresponding to each bit and line are
latched by latch circuits 6-12 and 6-13, thereby detect-
ing the positions of the points P1 to P4 in FIG. 1 (A) by
coordinate discriminators (not shown) similar to the
latch circuits 4-11 to 4-14 shown in FIG. 5.

In the circuit shown in FIG. 7, continuous 4-bit X 4-
line original data in the main and subscanning directions
is detected so as to prevent an erroneous detection of an
original region due to the noise component. Further-
more, since a fundamental block of 4 bitsX4 lines is
shifted in units of single bits and lines, quantization
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-errors during address detection can be reduced to the

minimum.

In the embodiments described above, the AND prod-
ucts of the pixel data of a fundamental detection unit are
calculated in both the main and subscanning directions.
However, noise reduction can be similarly performed
even if such calculation of AND products is performed
in only one of the main and subscanning directions.

As described above, it is detected whether or not
image information of pixels of a fundamental detection
unit are all specific image information. Therefore, when
the position and size of an original are detected, noise
components can be removed, thereby providing an
original reading apparatus capable of highly reliable
original recognition processing.

In the above embodiment, the original is fixed in
position, and the optical system is moved for subscan-
ning. However, the present invention is similarly appli-
cable to a system wherein the optical system is fixed in
position and the original is moved.

What is claimed is:

1. An original reading apparatus comprising:

reading means for reading an original document and

for producing an image signal;

detecting means for detecting an image signal repre-

senting the original document from the image sig-
nal signals supplied from said reading means, ac-
cording to the status of plural image signals in a
predetermined two-dimensional area of a predeter-
mined size, wherein said detecting means is ad-
pated to detect that the plural signals contained in
an area of a predetermined size are signals repre-
senting white images; and

discriminating means for discriminating a characteris-

tic relating to the original document in accordance
with the detection result of said detecting means,
the discriminated characteristic being one of the
group consisting of: (i) a position of the original
document, and (ii) a size of the original document.
2. An original reading apparatus according to claim 1,
wherein said reading means is composed of a line sensor
for reading the original document line by line.
3. An original reading apparatus according to claim 1,
wherein said reading means is composed of a line sensor
for reading the original document line by line.
4. An original reading apparatus comprising:
means for reading an original image by electrically
main scanning an original document line by line
and by mechanical sub-scanning; ‘

first detecting means for detecting that a specific
signal is continuously produced for a predeter-
mined number of pixels along a main scanning
direction from said reading means;

second detecting means for detecting that a specific

signal is continuously produced for a predeter-
mined number of pixels along a sub-scanning direc-
tion from said reading means; and

means for discriminating a characteristic relating to

the original document-in accordance with output
from ‘said first and second detecting means, the
discriminated characteristic being one of the group
consisting of: (i) a position of the original docu-
ment, and (ii) a size of the original document.

5. An original reading apparatus according to claim 4,
wherein said first and second detecting means detect
continuity of signals representing a white image.
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6. An original reading apparatus according to claim 4,
further comprising a platen on which the original docu-
ment is to be placed. '

7. An original reading apparatus according to claim 4,
wherein said reading means is composed of a line sensor
ior reading the original document line by line.

8. An image processing apparatus comprising:

a platen on which an original document is placed;

sensor means for receiving light from said platen to

produce an electrical signal corresponding to said
light;

detecting means for detecting an electric signal repre-

senting the original document from the electric
signal supplied from said sensor means, according
to the status of plural electric signals in a predeter-
mined two-dimensional area of a predetermined
size, wherein said detecting means is adapted to
detect that the plural signals contained in an area of
a predetermined size are signals representing white
images; and

discriminating means for discriminating a characteris-

tic relating to the original document and said platen
in accordance with the detection result of said
detecting means, the discriminated characteristic
being one of the group consisting of: (i) a position
of the original document, and (ii) a size of the origi-
nal document.

9. An image processing apparatus according to claim
8, wherein said sensor means is adapted to produce an
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image signal representing the image of the original doc-
ument.

10. An image processing apparatus comprising:

. a platen on which an original document is placed;
means for scanning the original document on said
platen by electrically main scanning the original
document line by line and by mechanical sub-scan-
ning; :
first detecting means for detecting that a specific
signal is continuously produced for a predeter-
mined number of pixels along a main scanning
direction from said scanning means;

second detecting means for detecting that a specific

signal is continuously produced for a predeter-
mined number of pixels along a subscanning direc-
tion from said scanning means; and

means for discriminating a characteristic relating to

the original document on said platen in accordance
with outputs from said first and second detecting
means, the discriminated characteristic being one
of the group consisting of: (i) a position of the
original document, and (ii) a size of the original
document.

11. An image processing apparatus according to
claim 10, wherein said first and second detecting means
detects continuity of signals representing a white image.

12. An image processing apparatus according to
claim 10, wherein said scanning means is adapted to
produce an image signal representing the image of the

original document.
* * * * *
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