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IMAGE PROCESSING APPARATUS

This invention relates to an image processing
apparatus and, more particularly, to an image processing
apparatus having a function of adding a particular
pattern to a reproduced image.

Copying machines capable of obtaining a multi-éolor
copy having high image qualities have been developed..
With such copying machines, a particular kind of

original which should not be copied (e.g., a bill or a

. bank note) can be copied with high image qualities such

that the copy can hardly be discriminated from the
original. Tﬁere is a risk of such copying machines
being abused. |

For this reason, various methods for enabling a
copying machine to recognize particular kinds of
original have been proposed.

However, no method has been ﬁrovided which-enables
identification of a copying machine or a person who has
made a copy, after-the copying machine has been used to
copy a particﬁlar kind of-original which should not be
copied, and after the obtainéd éopy has been put to a
bad use. .

ARY OF N

An object of the present invention is to provide an
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image processing apparatus free from the above-described

problems.

Another object of the present invention is to
provide an image processing apparatus capable of
S  identifying, from a reproduced image, an imége
processing apparatus which has been used to reproduce
the image or a person who has operated the processor.

Still another object of the present invention is to

'provide an image processing apparatus which has a
10 function of adding a particular pattern to a reproduced
. image and which is capable of suitably maintaining the
quality of the reproduced image.
To achieve these objects, according to one aspect
of the present invention, there is prpvided an apparatus
15 for processing an image comprising determination means
for determining the degree of similarity between an
input image and a predetermined image, and processing

means for processing the input original image data

according to a result of determination made by the
20 determination means.

Acéording to another aspect of the present
invention, there is provided an appafatus for processing
an image comprising generatioﬂ means for generating
pattern data, gonfirmation means for confirminé the

25 state of the generation means, and determination means.

for determining execution/non-execution of the image
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processing based 6n a confirmation result obtained by
the confirmation means.
According to still another aspect of the present
invention, there is provided an apparatus for processing
5 an image comprising input means for inputting image
data, composition means for combining a predetermined
pattern with the image data input by the input means,
output méané for outputting the image data obtained by
l.l - the compositibn means, and control means for selecting
10 execution/non-execution of the operation of the
composition means according the input imége data and/or
an output mode of the output means.
Other features and advantages of the pfesent
invention will be apparent from the following
15 description taken in conjunction with the.accompanying
drawings, in which like reference characters designate

the same or similar parts throughout the figures

b thereof.
1

20 Fig. 1 is a block diagram of the construction of an-

F T )3 DRAWI}

image scanner 201 in accordance with a first embodiment
of the present invention;
Fig. 2 is a sectional side view of the construction
of a copying machine in accordance with the fifsg
25 embodiment of the present invention;
Fig. 3 is a block diagram of the construction of a
R
eet Has Been Replaced

T




1. An imge processing apparatus
| nput neandg-for inputting inage data;

determination circuit 409 of the first embodiment;
Fig. 4A is a block diagram of the construction of a
thinning-out circuit 301 of the first embodiment;

Fig. 4B is a block diagram of the construction of a

} 5 frequency divider circuit 310 of the first embodiment;
i ' Fig. 5 is a block diagram of the cbnstruction of an
integrator 306 of the first embodiment;
Fig. 6 is a diagram of timing of a signal in-the'

main scanning direction in accordance with the first

10 embodiment;

Figs. 7A and 7B are diagrams of examplés of
input/output of the integrator 306 of the first
embodiment;

Fig. 8 is a block diagram of the construction of a

15 comparétor module 310 of the first embodiment;

.Fig. 9 is a block diagram of the construction of a
pattern addition circuit 410 of the first embodiment;
Il.' Fig. 10 is an example of copying in accordance with

the first embodiment;

20 Fig. 11 is a flowchart of a procedure of setting a
pattern level selection-signal PS in accordance with the
first embodiment;

Fig. 12 is a block diagram of the construction of a
pattern addition circuit in accordance with anlexgmple

25 of a modification of the first embodiment ;

Fig. 13 is a front view of an operating unit in
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Essing means for processing the image data input by
~input neans and for outputting a reproduc- i on data for
fr oduci ng the image represent ed by -

accordance with a second embodiment of the present
invention;

Fig. 14A'is a diagram of a displaying state of a
liquid crystal touch panel 1203 of the second émbodiment
when a power source is turned on;

Fig. 14B is a diagram of a displaying state of the
liquid crystal touch panel 1203 when an image repeat
function in accordance with the second embodiment is
used;

Fig. 15 is a diagram of an example of the image
fepeat function in accordance with the second
embodiment;

Fig. 16 is a block diagram of an image scanner unit
in accordance with a third embodiment of the present
invention; |

Figs. 17A and 17B are diagrams of results of
processing using a pattern generation circuit 2411 of
the third embodiment; |

Fig. 18 is a diagram of the construction of a
system in accordance with a fourth embodiment of the
present. invention;

Fig. 19 is a block'diagram of the cbnstruction of a
reader unit.201 in accordance with a fifth embodiment of
the present invention; '

Fig. 20 is a sectional side view of the
construction of a digital color copying machine in

—_—
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page dat a; . addi ti on neans for adding information for
' t he apggfatus, with which the imge data is

accordance with the fifth embodiment of the present
invention;
Fig. 21 is a diagram of the operation in an add-on

mode in accordance with the fifth embodiment;

Fig. 22 is another diagram of the operatioh in the
add-on mode in accordance with the fifth embodiment;
Fig. 23 is a flowchart of the operation of setting

the add—on.mode in accordance with the fifth embodiment;

‘, | Fig. 24 is.a flowchart of the copying operation in
10 accordance with the fifth embodiment;
Fig. 25 is a block diagram of a reader unit ih.
accordance with a sixth embodiment of the present
invention; |

Fig. 26 is a diagram of a memory map under the

15 control of a CPU for controlling the reader unit in the
sixth embodiment; -
Fig. 27 is a flowchart of the copying operation in
‘ accordance with ‘the sixth embodiment;
Fig. 28 is'a plock diagram of the construction of
20  an image scanner unit in accordance with a seventh
embodiment of the present invention;
Fig. 29 is a block diagram of the construction of a
pattern addition circuit 7410 of the seventh embodiment;
Fig. 30 is a diagram of ﬁhe construction 6f ;n
25 information processing system in accordance with an

eighth embodiment of the present invention; and
-
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the inmage represented by the r

ﬁgroduc- tion

wherein the inforffion is added so as to be

Fig. 31 is a diagram of the relationship between a
signal CNO and a print output.

f’ R -D MENT:

Preferred embodiments of the present inventiﬁn will
be described below in detail with reference to the
accompanying.drawings.

Copying mﬁchines will be described as embodimentsl
of the present invention, but, needless to say, the
present invention is not limited to them and can be
épplied to any other kind of apparatus.
<First Embodiment>

Fig. 2 is a sectional side view'ghowing the
construction of a copying machine in accordance with the
first embodiment of the present invention. Aan image
scanner unit 201 reads an original at a resolution of
400 dpi (dots/inch) and to process a digital signal
representing the original. A printer unit 202 prints a
full-color output image corresponding to the original
image read by the image scanner 201 on a print sheet at
a resolution of 400 dpi. |

In the image scanner unit 201, an original 204 is

placed on an original table glass (hereinafter referred

to as a platen) 203 while being pressed'by a specular
pressing plate 200. The original 204 is irradiated with
a lamp 205, and reflection light from the original

travels via mirrors 206, 297, and 208. An image is

[
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S nate with human eyes, and wherein the
N relates to the apparatus identification
by a supplier who supplies the appara-

formed from this light on a three-~line sensor
(hereinafter referred to as a CCD) 210 by a lens 2089.
Full~color information having a red components R, a
green component G and a blue component B is thereby
obtained and is sent to a signal processing section 211.
The lamp 205 and mirrors 206 to 208 are mechanically
moved in a direction perpendicular to the direction of

electrical scanning of the line sensor (a main scanning

.direction) to scan the surface of the origiﬁal (in a sub

scanning direction). For this scanning, the lamp 205
and the mirror 206 are moved at a speed v and the
mirrors 207 and 208 are moved at a speed of 1/2v.

In the signal processing section 211, the read
image signal is electrically processed to be decomposed'
into a magenta component M, a cyan component C; a yellow
component ¥, and a black component BK to be sent ;6 the
printer unit 202. In one cycle.of ofiginal scanning of
the image scanner 201, one of the components M, C, Y,
and BK is sent to the printer 202. One print of the
reproduced image is completed by four cycles of original -
scanning.

Each image signal M, C, Y or BK sent froim the image
scanner unit 201 is sent to a laser driver 212. The
laser driver 212 driveé a semiconductor laser 2i3.by
modulating the driving signal. A surface of a sensitive

drum 217 is scanned with light from the laser led by a
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pans includes a nmenory for sgoring the appa-

polygon mirror 214, an f-9 lens 215 and a mirror 216,

A rotary development device 218 has a magenta
development section 219, a cyan development section 220,
a yellow development section 221 and a black development
section 222. These development séctions are alternately
brought into contact with the sensitive drum 217 to
develop, with a toner, an electrostatic image formed on
the sensitive drum.. ‘

A paper sheet supplied from a paper cassette 224 or
225 is wrapped around a transfer drum 223, and the image
developed on the sensitive drum is transferred to the
paper sheet.

After four colors M, C, Y and BK have been
successively transferred in this manner, the print sheet
is passed through a fixation section 226 and is

discharged after the completion of fixation of the

toner,

Fig. 1 is a block ‘diagram of the construction of
‘the imége scanner unit 201 in accordance with the first
embodiment. Blocks 210~1;‘510-2, and 210~3 represent
CCD sensors (solid image pick-~up elements) having
spectroscopic sensitivity characteristics such as to be
sensitive to red (R), green (G) and blue.(B);
respectively. Each sensor converts an analog inpﬁt into
an 8-bit signal having a value of 0 to 255 and outputs

this signal.
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i fication data, and wherein the nmenory is
synchronismw th i mage procedsi-ng by said
nmeans.

The sensors 210—1, 210-2, and 210-3 used in
accordance with the first embodiment are disposed at
certain distances, and relative spatial deviations
thereof are corrected by delay elemehts 401 and 402.

Blocks 403, 404, and 405 represent logarithmic

converters which are constituted of ldok-up table ROMs

or RAMs and which convert a luminance signal into a

density sighal. A block 406 répresents a masking UCR

(. (under color removal) circuit in which each time a

10 magenta signal M, a cyan signal C, a yéllow signal Y or
a black signal BK to be output is read from three input
signals, it is output as a signal having a predetermined
bit length, e.g., of 8 bits formed in a surface-
sequential manner.

15 A block 407 represents a spatial filter Eircuit

which corrects spatial frequencies of an output signal.

A block 408 represents a density converter circuit which

compensates density characteristics of the printer unit

202. The density converter circuit 408 is constituted

20 of ROMs or RAMs similar to those of the logarithmic
converters 403 to 405. -
A biock 414 represents a microcomputer (hereinafter
referred to as a CPU) for overall control of this unit.
A block 415 represents a ROM in which a program fér
25 operating the CPU 414 is stored. A blpck 416 represents

a RAM which is used as a work area for executing various
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“ar at us according to claimi, wher,ei n the
i on is repeatedly added to reproduction data

corres ding to a single inmage.
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programs. A block 413 repfesents an input/output (I/O)

port which is connected to the CPU 414. A block 409

-represents a determination circuit which discriminates

particular kinds of original.

The circuit 409 for discriminating particular kinds
of originals determines a probability that at least one
of predetermined particular kinds of orig}nal is being
read, and outputs the determination results as multi-
value data i.e., two-bit determination signal H. The
value of the determination signal H is selected so that
the probability is higher if the value of the
determination signal H is 'greater. That is, H = "3" is
output when the probability is highest and H = "0" is
output when the probability is lowest.. The
determination circuit 409 also has a function of
thinning out input signals R, G, and B by a thinning-out
circuit 301 and a frequency divider circuit 310
described later with reference to Fig. 3.

A signal CNO is a twé-bit screeh;sequential signal
which indiéates the order of the four reading-operétions .
with respect to four output colors, magenta (M), cyan
(C), yellow (Y) and black (BK). Fig. 31 shows the.
relationship between the signal CNO and the printing
output. The signal CNO is generated by the CPU 434 and
supplied through the I/0 port 413 to change conditions

of the operation of the masking UCR circuit 406. That

—
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Mﬁi apparatus according to claim1l1, wherein the
@ution is added with yel |l ow patteri.2- 5. An imge

proc?‘sing apparatus conpri sing:
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is, the signal CNO is changed from 0 to 1, 2, and 3, the
output color of a print is.correspondingly changed from
magenta, to cyan, yellow, and black.

The'signal CNO is also input to the determination
circuit 40§ to change the determination criteria with
respect to the four reading operations, so that the
determination circuit 403 can effect determination with
respect to different partichlar kinds of original.

A block 410 represents a pattern addition circuit
in whiph a pattern which cannot easily be discriminated
with human eyes is added to a reproduced image, i.e., a
copied image according to a two-bit pattern level
selec;ion signal PS designated by the CPU 414.

A block 420 represents an opérating section which
has various operation keys and a display panel on which
messages are displayed.

Fig. 4A is a block diagram of the construction of
the frequency divider circuit 310 in accordance with the
first embodiment of the present invention, and Fig. 4B
is a block diagram of the cohstfuction of the frequency
divider circuit 310 in accordance with the first
embodimént. Fig. 6 is a diagram of timing.of various
signals with respect to the main scanning direction in
accordance with the first embodiment. ‘

A signal VSYNC shown in Fig. 6 is a sub scanning

period signal which indicates an image output period of
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I nput means for I nputting i nmage data; : processi ng nmeans for
processing the i mage dat-a i nput -13- by said input neans and
for outputting a reproduc-

sub scanning. A signal HSYNC is a main scanning sync
signal for synchronization of the start of main
scanning. A clock CLK represents an image transfer
clock which is fundamental clock for various kinds of
S image processing in the first embodiment.

A clock CLK' represents a clock which is obtained
by demultiplying the fréquenéy of the CLK to be used as
a fundamental clock for the determination circuit 409.
A signal SEL is a timing signal for use in the thinning-

10 out circuit 301 described below. The CLK' and SEL are
generated by the frequency divider circuit 310 described
beiow.

The thinning-out circuit 301 and the frequency
divider circuit 310 will now be described below.

15 In Fig. 4A, blocks 455 to 457, and 461 to 466
fepresent flié flops, and blocks 458 to 460 represent
selectors. In Fig. 4B, blocks 451 and 453 represent

Q_, | inverters, a block 452 represents a two-bit counter, and
a block 454lrepresents and AND gate.

20 The flip flops 455, 456, 457, 461, 462, and 463,
and the selectors 458, 459, and 460 hold data by the.
timing of CLK while the £lip flops 464, 465, and 466
hold data by the timing of CLK®'.

In the frequency divider circuit 310, the.iﬁverter

25 451 and the two-bit counter 452 are cleared

(initialized) with the signal HSYNC which is the main

This Sheet Has Been Replaced

A




'—~...__u—...-n.~_.~......:...n.. L s L,

A f

or reprodu0|ng t he i nage repre;ggted by

10

15

20

25

addition neans for adding information for

scanning sync signal, and the CLK is thereafter counted

to output two-bit count values (DO, D1). The upper bit

D1 of these count values is output as CLK', and a
logical product of the upper bit D1 and an inverted

signallof the lower bit D0 is output as signal SEL.

Consequently, in the thinning-out circuit 301, the
signal R (G, or B) transferred by CLK is thinned out at
a rate of 1/4 and is synchronized with CLK' to obtain a
signal R' (G', or B'), as shown in Fig. 6.

Fig. 3 is a block diagram of the construction of
the determination circuit 409 in accordance with the
first embodiment. The thinning-out circuit 301 also
shown in Fig. 4A thins out data to reduce the load on
the processing section of the detérmination circuit 4089.
A'block 302 represents a color tone matching look~-up
table ROM (hereinafter referred to as "LUT") which
serves to examine color tone matching between an

original read by the copying machine and a plurality of

particular kinds of original (securities, bank notes,

confidential papers and.the like). The LUT 302 is

stored information representing results of determination

based on examination of color tone distributions of 32

particular kinds of original, i.e., bit ‘information

representing matching with a color tone of each

particular kind of originai and bit information

representing mismatching with a color tone of each

t he

/.
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pparatus, with which the inmage data is pro-

d, to the

| mge represented by the repseduc-

particular kind of original. 32 particular kinds of
original are all combinations of each of 8 particular
kinds of original with M, C, Y, and BK.

That is, the signal CNO which is a screen-
sequential signal is input to upper 2 bits of each
address in the LUT 302 and upper 5 bits of the thinned¥
out image signal of each of colors R, G, and B are input

to lower 15 bits of the address. Determination results

. according to signal CNO values 0 to 3 aglto whether the

10
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color tone of each pixel indicated by ﬁhe upper 5 bit
image signal coincides with one of 8 tones of the
particular kinds of original with respéct to each color
are simultaneously output in correspondence with the 8-
bit data. Consequently, determination is made with
respéct to the 32 particular kinds of original by four
cycles of read scanning for M, C, T, and BK.

Blocks 303-1, 303-2, ..., 303-8 showﬂ in Fig. 3
represent color tone determination circuit constituted
of the same hardware, i.e., each constituted of an
integrator 306, registers 307 and a comparator module
308. Each of the color tone determination circuits 303-
1, 303-2, ..., 303-8 determines a probability of the
existence of the corresponding particular kind of

original in the read original and outputs a two-bit

tion

determination result. A block 309 represents a maximum

value circuit which outputs the maximum of the
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:ffhe information is added so as to be difficult
¥ imnate with human eyes, and whefkPh the
ption relates to manufacturer's serial nunber

determination results output from the color toné
determination circuits 303-1, 303-2, ..., 303-8. The
maximum value circuit 308 outputs a determination result
corrésponding to one of the 8 particular kinds of
original which is most probable to exist.

Fig. 5 is a block diagram of the construction of
the integrator 306 in accordance with the first
embodiment; Fig. 7A is a diagram of an example of an
output from the integrator 306, and Fig. 7B is a diagram
of an example of an input to the integrator 306.

Blocks 501 and 505 shown in Fig. 5 represent flip
flops which hold data by the timing of éach rise of
CLK'. A block 502 represents a multiplier which is
supplied with two 8-bit input signals (A, B) and which
outputs- an 8-bit signal (A X B/255). A block 503
represents a multiplier which is supplied with a 1-bit

input signal (A) and an 8-bit input signal (B) and

- multiplies these signals to output an 8-bit output

signal (A x.B). A block 504 represents an adder which
is supplied with two 8-bit input signals (A, B) and
outputs an 8-bit signal (A + B) as an ;ddition result.
Consequéntly, in the operation of the integrator
306, an 8-bit signal yi with respect to a binary input
signal xi is expressed by the following equatidn;
yi = (0/255)-yi-1+B-xi-1 | e (1)

Values o and B in this equation are predetermined
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determination result is output by being quantized into 2
bits. That is,

OUTPUT = 11 (binary) is output if Rl < (input),

OUTPUT = 10 (binary) is output if R2 < (input) <
R1l,

OUTPUT = 01 (binary) is output if R3 < (input) £
R2, and

OUTPUT = 00 (binary) is output if (input) < R3.

Fig. 9 is a block diagram of the construction of
the patﬁern addition circuit 410 in accordance with the
first embodiment. In Fig. 9, a block 901 represents a
sub scanning counter, a block 902 represents a main
scanning counter, a block 903 represents a LUT, a block
905 represents a flip flop, a block 913 represents an
AND gate, blocks 906, 907, 908, and 905 represent
registers, a block 910 represents 4 to 1 selector, a
block 911 represents an AND gate, a block 912 representé
an adder, and a block 914 represents an inverter.

The sub scanning counter 901 -counts the main
scanning sync signal HSYNC whilé tﬁe main scanning
counter 902 counts the pixel sync CLK . Each counter
repeatingly counts the signal in a cycle of a 9 bit
width, i.e., 512 pixels. The LUT 903 is .a read only
memory in which a pattern to be added is stored, énd
which is supplied with lower 6 bits of the count value

from each of the sub scanning counter 901 and the main
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scanning counter 902. Only one bit of the outpﬁt from
LUT 903 is referred to and is combined with upper 3 bits
of each of the main scanning counter 901 and the sub
scanning counter %02 by the AND gate %04 to obtain a
logical product of these bits. This logical product is
synchronized with CLK by the flip flop 905 and is
combined with both lower and upper bits of CNO which is
the two-bit screen-séquential signal to obtain a
logical product which is supplied to the AND gate 911.
This signal supplied to the AND gate 911 is effective
only when CNO = 2 (lower bit: 0, upper bit: 1), that is,
only when printing in yellow is being performed (see
Fig. 31).

Values P1l, P2, P3, and P4 are previously stored in
the registers 906, 907, 908, and 909. The selector 910
selects one of the values P1, P2, P3, and P4 according
to the pattern level selection signal PS(based on
determination signal H) designated by the CbU 414. The
value outpuf from the selector 910, i.e, a pattern
signal is supplied thropgh the AND gate 911 and is added"
to an input signal V by the adder 912. in image signal
obtained by tﬁe adder 912 is output as a reproduced
image signal V'. Thus, when CNO = 2, that is, printing
in yellow is being performed, the pattern storéd'in the
LUT 903 is repeatedly reéd out and added to the signal

to be output.
_ “—ﬂf’#—ﬂﬂﬂg——’—*”~
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In a pattern addition mode, a relationship Pl < P2
< P3 < P4 is established between Pl, P2, P3 and P4. 1In

the selector 910,

Y = A is set when s 00 (binary),

Y

B is set when s = 01 (binary),

Y = C is set when s 10 (binary), and
Y =D is set when s = 11 (binary).
Therefore, pattern addition is effected so that
V' = V + P1 when PS = 00 (binary),

VI

V + P2 when PS = 01 (binary),

V' = V + P3 when PS

10 (binary), and

V' = V + P4 wvhen PS

11 (binary).

The added pattern is formed with yellow toner alone
SO as to be difficﬁlt to discriminate with human eyes.
This method is inténded to utilize the fact that the
discriminating power of humah eyes is low with reSpect
to a pattern formed with yellow toner. Further, the
arrangement is such that the level of the added pattern
is variable according to the probability of the
existence of a particular kind of original in the input
original. It is thereby possible to make the pattern
very difficult to discriminate in ordihary copies with
human eyes. The pattern is added more distinctly if the
probability of the existence of a particular kind of
original is increased.

In a pattern addition inhibition mode, "0" is set
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Dry for storin -
cessed g the appa- ratts serial number and wherein th
n the menory

isters storing P1, p2, P3, and P4 to form

in all the reg
1 V' without adding the

the reproduced jmage signa

3 pattern signal to the image signal V.
% Fig. 10 is a diagram showing an example of a result
g 5 of copying in accordance with the first embodiment. In

: Fig. 10, an added pattern is indicated at 1001. The

? content stored in the ROM 903 is added.

In the example

. shown in Fig. 10, the added patterh'has two rows of

characters »aABCD" and n123
such as to be difficult to

4" and is formed as a pattern

10 of 64 x 64 pixels

discriminate with human eyes. This patten is repeatedly
formed at intervals of 512 pixels in the main scanning

1ines in the sub

. direction and at intervals of 512

5 scanning direction. As this added pattern, 2

15 manufacturer's serial number exclusively assigned to the
copying machine oOr encoded pattern of this number may be

d to copy @ particular

formed toO enable the machine use

R xind of original to pe identified by examinin
articular xind of

g the copy.

"If the probability that a P
20 original which should not be copied may exist in the
y be

a more distinguishable patten ma

read image 1is high,

added.

Iin the-first embodiment, the pitch at which added
patterné are arranged correspond to 12 pixels in the

75 main scanning direction, and the patterns are therefore

s of about 32.5 mm sincC

// .

i

added at interval e the copying
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machine in accordance with the first embodiment has a
resolution of 400 dpi (dots/inch). A bank note of the
Bank of Japan, which is a particular kind of original
which should not be copied, has a width of about 76 mm
in the direction along its minor side, and the minor-
side width of paper moneys of principal countries in the
world ranges from about 60 to 120 mm. The pattern can
therefore be added always on the face of é copy of any
bank note. - Even a part of any bank note copy cut out
and put to a bad use can be examined to read an added
pattern. The model numbe; of the copying machine used
to copy the bank note can thereby be known.

Fig. 11 is a flow chart .of the procedure of setting
the pattern level selectioh signal PS in accordance with
the first embodiment. Processing in accordance with
this procedure is controlled by the CPU 414.

Immediately after the start of copying, in step (S)
1102, "0" is set as the pattern level selection signal
PS. Next, in step 1103, the present determination level
H and the value of PS are compared. If the level H is
higher, the value of H is set as PS in step 1104. 1If
the level H is not higher, the process returns to step
1103. That is, the maximum of the recofded values of
the discrimination signal H between the copyin§ Qtart to
the present time is set as PS.

As described above, in the first embodiment, a
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ftion is repeatedly added to.repro-duction data corresponding to a
Fi mage. 8. An apparatus accordimg3to claim5, wherein the

particulér pattern which is difficult to discriminate
with hﬁman eyes is added in accordance with the method
of identifying a copying machine, so that the pattern
can be used as a key to identifying the copying maching
5 in case where a particular kind of original (e.g., a
% bank note) which should not be copied is copied. The
ﬁ particular pattern is repeatedly added at a_pitch
'g ' shorter than the width of a bank note in the direction
‘ . along the minor side theréof, so that the added
3 10 particular pattern can always be included even in a part
of a copy of the bank note which-is cut out to be put to
a bad use. It is possible to ascertain the copying
machine used or the person who has operated the copying
machine or to limit suspected machines or persons by
15 examining the added pattern.
Further, the degree of similarity of the read image
and the particular pattern previously registered is
]I.. " detected. If the degree of similarity is high, it is
determined that the probability of a particular kind of
20 original being copied is high, and the added pattern is
intensified so as to be easy to discriminate. If the
degree of similarity is low, the pattern is weakened or
is not added to avoid a ieduction in the image quality
of ordinary copies. |
25 The present invention is not limited to the above-

described first embodiment. In the first embodiment,

-

e

et Has Been Replaced

i



;|s added with yellow pattern 9. An inage processing nethod
' an input step of |nputt|n&1 mage dat a;

the manufacturer's serial number of a copying machine or
an encoded pattern of this number is used as a
particular pattern to be added. However, any other
pattern can be added so long as it has information which
serves for identification of the copying machine. For
example, it has information such as the machine
manufacturing date, the machine lot number, and/or a
machine version name for identifyiné éhe'machine.

In the first embodiment, a copying.machine used to
copy a particular kind of original is identified.
However, the present invention is not limited to this; a
person who has copied a particular original may be

identified.

A copying machine requiring inserting an
15 identification card for identifying an operator when_the
machine is used and a machine requiring inputting an
idgntification number are known. 'Such copying machines
may be arranged to add the recognized identification |
number or an encoded pattern of this nu@be; as a
20 particular pattern.
fhe date of copying or an encoded data on the
copying date may also be added as a particular pattern.
An example of a modification of the first
embodiment will be described below.
25 The copying machine of this example has the same

overall construction as that of the first embodiment,
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In said input

g step of processing the image data input
' t¥a for reproducing the inage

ﬁtputting'a'reproductlon
gd by the

and only different portions will therefore be described
12 is a block diagram of the construction of a

Fig.
pattern addition circuit in accordance with the modified

example of the first embodiment.
In this copying machine, as shown in Fig. 12, the

5 .
lower bit of the two-bit signal CNO is directly supplied
to AND gate 913 without being supplied through an
inverter as in the case of the first embodiment. 1In
this case, the combination of the signal CNO and an
output color of a p;int may be selected to establish

10
the same relationship as that shown in Fig. 31.
This copying machine also has the same advantages

as the first embodiment.
<Second Embodiment>
The second embodiment of the present invention will

H 15
now be described below.

This embodiment has features relating to the
This embodiment can

operating section shown in Fig. 1

also be applied to the arrangement using either one of
i i 9 and 12.

20 the pattern addition circuit shown in Figs.
Fig. 13 is a front view of the appearance of an

operating unit in accordance with the second embodiment.

A ten key cluster 1201 is provided which is used to

select the number of copies and to select one of various
An asterisk (*) key 1201 is used in

25 operation modes.
association with the ten key cluster 1201 to select the
: R
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an addition step of adding i nformation for I denti fying
with which the i mage dat a-2§- pro- .

operation mode. A liquid crystal touch panel 1203
serves as both a display panel and an input panel. A
copying start key 1204 is used to start copying. An
image repeat key 1205 is used to designate an image
repeat function described later.

Fig. 14A is a diagram of a displaying state of the
liquid crystal touch panel 1203 in accordance.with the |
second embodiment when a power source is turned on. The
number of-copies is designated with the ten key cluster
1201 and the designated nu@ber of copies is displayed on
the screen at an upper right positibn. In Fig. 142
showing the initial display state) the indicated number
of copies is 1.

The image repeét function, which is known per se,
will be described in detail, and only an outline of it
will be given.

Fig. 15 is a diagram of an example of the image
"repeat function in accordance with the second

embodiment. The 'image repeat function is designated

with respect to an original indicated by 1301 to enable
an image, e.g., a character A, read from the original to
be repeatedly output onto one output paper sheet such as
that indicated by 1302.

Fig. 14B is a diagram of a displaying staté of the
25 1liquid crystal touch panel when the image repeat

function in accordance with the seéond embodiment is

-
Leet Has Been Replaced

Hll\l\\ L



10

15

20

25

B the I mge represented by the reproduc- tion data,
e information i s added SO0 as te2be difficult

used.

To designate the image repeat function, the image
repeat key 1205 is first pressed. When the image repeat
key 1205 is pressed, the liquid crystal touch panel 1203
displays as shoﬁn in Fig. 14B. The number of images to

be repeatedly formed is designated by being increased

.with an up key 1220 or by being reduced with a down key

1221.or is automatically designated by an automatic key
1222. when the setting is completed, an end key 1223 is
finally pressed to confirm the completion of the
setting.

In the second embodiment, there are a pattern
addition mode for adding to a copying output (qdpy) a
hard-to-see patten to identify the copying machine used
or a person who has operated the copying machine,-and a
pattern addition inhibition mode for inhibition addition
of the pattern.

In the second embodiment, when the'gowér source is
turneéd on, the pattern addition mbde.is selected.
Ordinarily, copies are made always in this mode. If
necessary, the pattern'addition inhibition mode can be
designated by using the ten key cluster 1201 and the
asterisk key 1202. For example, if the.operator
successively inputs '

(*1 [2] [0) [41 [21 (8] [*,

the pattern addition inhibition mode is selected. This

I
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scriminate with human eyes, and wherein the infornation relatos
e apparatus identification dat88gi ven by a supplier who supplies

key input order is not released to general users; it is’
released to servicemen or oarticular operators. In the
pattern addition inhibition mode, while the pattern for .
identifying the copying machine or the operator is not
added to the copying output (copy), the following
restrictions upon use or measures are effected.

(1) In the pattern addition inhibition mode, the number
of copies is limited to one to prevent a large nnmber of
copies of an original which should not be copied from
being made and abused.

(2) 1In the pattern addition inhibition mode, the image
repeat function is inhibited to a large number of copies
of an original which should not be copied from beino
made .and abused, as in the case (i).

(3) Simultaneously with the completion of copying in
the pattern addition inhibition mode( the copying
machine is reset in the pattern addition mode. That is,
the machine is prevented from being left in the paitern
addition-inhibition mode so that a large number of
copies of an original which should not be copied can be
made and abused by unspecified users.

(4) In the pattern addition inhibition mode, the date
of use of the copying machine is stored in the copying
machine. Further, in the case of a copying maohine
requiring inserting an identification card into the

machine or inputting an operator's identification number
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"10. A nethod according to claim9, wherein said addition step
s the step of accessing a nenory -

to identify the operator, an operator's identification
number or the like is stored in a non-volatile memory in
the machine. That is, if copies are abused, all
information stored in the machine is examined to limit
5 suspected operators to some extent.
<Third Embodiment>
The third embodiment_ﬁill be described below.
The construction of the third embodiment is the
same as.the first embodiment except that construction of
10 the image scanner unit is differen; from that of the

first embodiment. The other units are therefore

3

&2
%

Ed
P
g

BT A

unillustrated and the description for thém will not be
repeated. |
Fig. 16 is a block diagram of the construction of
15 the image scanner in accordance with the third
embodiment. Components of this embodiment éorrésponding
or identical to those shown in fig. 1 are indicated by
.... the same'referencé characters and the description for
them will not be repeated.
20 In Fig. 16, a block 2411 represents a pattern
generation circuit, a block 2413 an I/O port, a block
2414 a CPU, a block 2415 a ROM, a block 2416 a RAM, and
a block 2410 an AND gate.
The operatlon of this unit will be descrlbed below.
25 A logical AND of an 8-bit output V from the density

conversion circuit 408 and determination signal H output
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£s the apparatus identification_data in syn-
E in said processing step.
e i nfor-

fiom the determination circuit 409 is obtained to be
output as V'. Consequently, when determination signal H
= 1, that is, it is determined that a particular kind of
original is being read, the pattern generation circuit
2411 described later becomes through and output V' = FF
(255) irrespective of the value of input signal V. When
determination signal H = 0, that is, it is determined
that no pafticular kind of original is being &ead, the
pattern generation circuit 2411 described later bécémes
through and the value of input signal V is directly
output as output signal V'. When determination signal H

= 2, that is, there is a probability of a particular

. kind of original being read, the pattern generation

circuit described later generates a particular 2-bit
pattern signal which is supplied to the AND gate 2410
together with determination signal H. The paﬁtern
signal and input signal V are thereby combined to form
output signal V',

Figs. 17A and 17B are diagrams showing results of
processing of the pattern generation circuit 2441 in
accordance with the third embodiment.

Fig. 17A shows a processing result in a case where
; partiéular kind of original is read. ‘An original 801
includes a particular image 803, i.e.,the particuiar
kind of original. When the copying machine is read by

the copying machine in response to a copying

I
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fés to manufacturer's serial nunber of the apparatus with which
ata i s processed. 12. A nethdd according to claim9, wherein

instruction, an output image 802 is obtained. 1In the
output image 802, a particular region 804 corresponding
to the position of the particular image 803 is masked.

That is, the particular region 804 is painted out, for

| éxample; by magenta (M) if CNO = 0, by cyan (C) if CNO =

1, or by yellow (Y) if CNO = 2. Consequently, the

‘particular region 804 is not normally copied and the

particular original image 803 is not reproduced in a
recognizable state.

Fig. 17B shows a case of_reading a particular
imaée. In this case, output signal H = 2 from the
determination circuit 409 is output and the pattern
generation circuit 2411 generates a signal representing
a certain pattern to be output. For e#ample, as shown
in Fig. 17B, information including the model number of
the machiné and/or the date of use of the machine is
printed as this pattern at certain intervals over the
copy. The pattern is printed in yeliow, so that even if
such information is printed by erroneous determination
while no particular image is included in the original,
the deterioration in image quality cannot be recognized
by'the user and there is no serious problem in using the
output image. If an output hard copy is printed from a
particular kind of original and is put to the éame use
as the original, the machine used to obtain this copy

can be identified from the pattern printed in yellow.
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repeatedly added to reproduction data corre- sponding to a
13. A nethod according t6%laim9, wherein the infor-

;-ge.

- wparticular kind of original” referred to herein
denotes an original such as a bank note or biil copied
alone or a combination of.a bank note 6r bill with other
The present invention is applicable no

originals.
matter what the concept of "particular kind of

5
6riginal". For example, the image 803 may be a
particular kind of original while the image 801 is a

partiéular kind of original in the example shown in Fig.

17A.

<Fourth Embodiment>
In the above-described first to third embodiments,

10

the method of discriminating particular kinds of
However,

original is applied to the image scanner unit.

the present invention is not limited to this, and an
independent image processing unit may be arranged to

15
discriminate particular kinds of original.
Fig. 18 is a diagram of the construction of an

image processing system in accordance with the fourth
embodiment. A block 2901 represents an image scanner, a
20 block 2092 a video tape recorder (VTR), a block 2903 a
still video camera (SVC), a block 2504 an image
processing unit having a particular original

discrimination function in accordance with this
embodiment and having a frame memory, and a block 2905

-
—
S

an image output unit such as a facsimile apparatus or a

25
printer. The image scanner 2901, the VTR 2902 and SVC

placed

i
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ks added with yell ow pattern.

I nput means for inputting-a3plurality of col or conpo-

2903 are shown as examples of input units of this
embodiment but these are not exélusive and a host
computer or the like may also be connected.

The construction of the image processing unit 2904
will be described below. The image processing unit 2904
is provided with the determination circuit 409 and the
pattern generation circuit 2411 described above with
respect to the third embodiment to have a particuiar
original discrimination function. The operation of
particular original discrimination is the same as that
in accordance with the third embodiment and details of
it will not be repeated.

The operation of the image processing unit 2094
will be described below. When an image signal is
supplied from the image scanner 2901, the VIR 2902 or
thé SVC 2903 to the image processing unit 2094, the
operation of discriminating'particular kinds of original
is successively performed by using the frame memory and
discrimination results are oqtput to the image output
unit 2905.

Thus, the imag; processing unit for discriminating
particular kinds of originals is independently_prévided
to prevent, for example, a communication system from
communicating by using particular kinds of oriéinél or

outputting such originals.

In the fourth embodiment, the image output unit
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o and processi ng neans for processing the plurality of color
# signals and for outputting a plypality of

2905 may be provided with a determination circuit and é
patten generation circuit to enable discrimination
according to print signals ¥, M, C and BK or ¥, M and C,
or R, G and B and to output images according to
discrimination results, i.e., to enable discrimination
with respect to any input as well as to reduce
deteriorations in imagé quality when a determination
error occurs.

In the fourth embodiment, the determination signal
signal H is a 3-bit signal of 0 to 2. However, it is
also pbssible to increase the number of bits to change
the density of an added pattern (add-on information)
according to the discrimination rate, i.e., the ‘
probability of the existence of a particular kind of
original. |
<Fifth Embodiment>

According to the above mentioned method, a memory
function for storing a particular pattern and a
composition function for combining this particular
pattern with an output image are added and copying is_
performed by combining an output image and a particular
pattern having a color tone and a deﬁsity such as to be
inconspicuous with human eyes. It is thereby possible
to recognize that the repréduced image is not én.
original but a copy.

However, this method is unsatisfactory in terms of
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security for prevention of forgery, because the
composition function for combining a particular pattern

to an output image may be removed from the copying

machine or the memory function for storing a particular
pattern may be replaced with a memory function storing
no such particular pattern to output an image without

combining a particular pattern therewith, so that it is

P
7 B, , .
a teidan i Mty ke g -

: impossible ﬁo-identify the reproduced image as an
19 - original or a capy. This embodiment solves this
10 problem.

Fig. 20 is a sectional side view of the
construction of a digital color copying machine in
accordance.with a fifth embodiment of the present
invention. The whole machine illustrated is generally

15 composed of a reader unit 5201 and a printer unit 5203.
(Construction of Reader Unit)
Fig. 19 is a block diagram of the construction of
i..n the reader unit 5201 shown in Fig. 20. In Fig. 19, a
block 5100 represents an image sensor which is
20 constituted of a CCD or the like and which converts read -
image information iﬁto an electrical signal to output an
analog image signal to an A/D conversion section 5101.
The A/D conversion section 5101 converts the analog
signal into binary data, i.e., a digital image.signal:
25 for example, with a predetermined threshold value and

outputs the digital image signal to a color masking
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section 5102. An under color removal section 5103
removes gray components from the three-color signal to
substitute a black signal. A gradation correction
section 5104 executes gradation processing (gamma-,
brightneSs- contrast-, and density-conversion and the
like). An image modulator 5105 incorporates an
unillustrated area generation circuit and executes
various kinds of imag; processing by this circuit. An
enlargement/reduction section 5107 effects magnification
changing processing.

An add-on board 5116 is connected to the body of
the copying machine by a connector 5117. An image bus

5121, a signal line 5118 and a CPU bus 5120 are provided

on the add-on board. The CPU bus 5120 is connected

through the connector 5117. The signal line 5118 is
always maintained in an active state by an add-on
charapter formation section 5109 and is made positive
when the add-on board 5116 is disconnected. The add-on
character formation section 5109 generates an image

signal based on a pattern stored in a font ROM 5110.

This pattern is used as a code indicating that an output

image is not an original image but a copy image.

An image composition section 5106 combines the
image signal from the original and the image signal from
the add-on character formation section 5109. This

composition is effected in such a manner that the image
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from the add-on character formation section 5109 is
output with a certain density and color tone. A pattern
having a color tone and a density such as to be
positively read wiﬁh a CCD or the like while being
inconspicuous with human eyes is thereby selected and an
effective forgery prevention function is thereby.
achieved. |

An interface 5108 interfaces with the image forming
unit, i.ef, the printer and functions to effect
communication with the printer unit 5203, for eﬁample;.
by a.serial cémmunication section as well as to transmit
the image signal. A system bus 5111 connects a CPU
5112, a ROM 5114 and a RAM 5113 to to transmit signals
relating to the operation of this unit. The CPU 5112
operates for overall control of the unit. 1In the ROM
5114, a program'for operating the CPU 5112 is stgred.
The RAM 5113 is used as a work area for the CPU 5112
which performs control operations based on the program
in the ROM 5114.

An operating section 5115 has keys and switches for
setting copying conditions with respect to an image read
with the image sensor 5110 by combining copying modes
(conditions relating to the density, the number of
copies and the magnification) and has a displaf.-
(Construction of Printef 5203)

Referring to Fig. 20, the printer 5203 has a

e

—_—
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polygon scanner 5301 for scanning a surface of a
sensitive drum with laser light, an initial-stage image
formation section for forming an image in magenta, and
cyan, yellow and blaék.image formation sections 5303,
5304, and 5305 having the same construction of the image
formation section 5302.

The image forming unit 5302 also has a sensitive
drum 5318 on wﬁicﬂ a-latent'image is formed by exposure
to laser light, and a Aevelopment device 5113 for
effecting toner development on the drum 5318. 1In the
development device 5313 are provided sleeve 5314 for
applying a development bias to effect toner development,
a primary charger 5315 for charging the sensitive drum
5318 to a desired potential, a cleaner 5316 for cleaning
the surface of the drum 5318 after transfer, an
auxiliary charger 5316 for charging the su;face of the
drum 5318 cleaned by the cleaner 5317 to enéble suitable
charging at the primary charger 5315, a pre-exposure
lamp 5330 fér erasing residual ch#rge on the drum 5318,
and a transfer charger 5319 for effecting discharging on -
the back side of a transfer belt 5306 to transfer a
toner image on the drum 5318 to a transfer sheet.

Transfer sheets are accommodated in cassettes 5309
and 5310. An attraction charger 5308 enables a.transfe:
sheet from the cassette 5309 or 5310 to be attracted to

the transfer belt 5306. A transfer belt roller 5312 is
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ﬁsed to rotate the transfer belt 5306 and to effect
attraction éharging on the transfer belt 5306.

A charge removing charger 5324 enables the transfer
sheet to be easily separated from the transfer belt
5306. A separation charger 5325 serves to prevent an
image disturbance due to separation discharge when the
transfer sheet is separated from the transfer belt.
Pre-fixation chargers 5326 and 5327 serve to reinforce
adhesion of tonér to the transfer sheet after the
separation to prevent occurrence of an image
disturbance. Transfer belt charge removing chargers
5322 and 5323 remove charge from the transfer belt 5306
to electrostatically initialize the transfer belt 5306.

A belt cleaner 5306 serves to remove contaminations on

-the transfer belt 5306.

A sheet end sensor 5329 detects and end of the
transfer sheet supplied onto the transfer belt fiom a
paper feed section 5308. A detection signal from the
sheet end sensor 5329 is transmitted from the printer
unit to the reader unit to be used as a sub scanning
sync signal when a video signai is transmitted from the
readér unit to the printer unit.

(Copying Operation)

A procedure of attaching the add-on board.5116 to

the main body of the copying machine and using a forgery

prevention function in an add-on mode will be described
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ffein sai d processi ng neans synthesfzes I nf or ma- tion relating to the
Paratus, with which the plu- -40-

below.

Figs. 21 and 22 are diagrams of the operation in
the add-on mode in accordance with the fifth embodiment.
Fig. 23 is a flowchart of the operation of setting the

5 add-on mode in accordance with the fifth embodiment, and
Fig. 24 is a flow chart of the copying operation in
accordance with the fifth embodiment. |

Referring to Fig. 23,-an image for setting the add-

‘.i' on mode which is a servicé mode (option) is shown on the

) 10 display (not shown) of the operating section 5115, as
illustrated in Fig. 21 (step S1). In the fifth
embodiment, the display is a touch panel. The operator .
presses a key 5401 which is one of icons in the
displayed image to set the add-on mode (step S2), or

15 opresses a key 5400 in the icons to cancel (does not set)
the add-on mode (step S3), thereby designating
addition/non-addition of the forgery prevention
function.

Only a person who maintains the copying machine,

20 i.e., a serviceman.or the like is allowed to effect the
above-described processing, and general users cannot
opérate the machine in this manner. The maintenénce man
cancels thé add~on mode, for example, for maintenance
operation, checks malfunctions or the like of éhe

25 machine, and resets the add-on mode after the completidn

of checking.
_—
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g%f col or conponent'signals are processed, with at |east one of
sigﬁ%}k, and wherein the information

To start user's copying operation, an ordinary
copying key'(not'shown) of the operating section 5115 is
pressed. If the add-on mode has been set, the signal
line 5118 is checked. If the line is active (step S21),

the add-on board 5116 is in the attached state and the

| cépying operation is immediately started (step S22). If

the signal line 5118 is positive, that is, the add-on
board is not attached.(étep S21), the copying operation
ié not executed and a warﬁing message such as'thét shown
in Fig. 22 is shown by the display (step S23). Needless
to say, wheh the add-on mode is not set;, a maintenancé
operation or the like is performed by a maintenance man
and the ordinary copying operation can be performed.
That is, during the copying operation, the signal line
5118 is not checked. |

Thus,'the fifth embodiment of the present invention
is characterized in controlling the machine so that the
machine is automatically disabled from copying when the
forgery prevention function is removed by the user.

In accordance with the fifth embodiment, as
described above, a circuit for preventing forgery can
easily be added and, oﬁce the forgery prevention
function is added, the machine is automatically disabled
from copying if an act of disconnecting this ciicﬁit,
i.e., removing the forgery prevention function other

than after service operations is performed, thereby

\_
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ensuring security against forgery.

<Sixth Embodiment>

Fig. 25 is a block diagram of the construction of a

reader unit in accordance with the sixth embodiment, and

Fig. 26 is a diagram of a memory map under the control

of a CPU which controls the reader unit in accordance

with the sixth embodiment. This embodiment has the same

construction as that shown in Fig. 19 except for the

add-on board. The same functions and construction as

those of the unit shown in Fig. 19 will no be described

and only specific features of the sixth embodiment will

be described below.
Referring to Fig. 25, an add-on board 6216 of the

sixth embodiment is connected to the body of the copylng

An image bus 6221 and a

machine by a connector 6217.
The

signal line 6218 are provided on the add-on board
signal line 6218 is always maintained in an active state
by an add-on character formation section 6209 and is

made positive when the add-on board 6216 is

The add-on character formation section

20 disconnected.

25

6209 generates an image signal based on a pattern stored

in a font ROM 6210. This pattern is used as a code

indicating that an output image is not an original image

but a copy image.
The font ROM 6210 storing the pattern in the add-on

board is also connected to a CPU bus 6220, so that a CPU
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;Ton is repeatedly added to reproduction data corresponding to a
mage. 16. An_apparatus accordi rg3to claim 14, wherein the

6112 can directly read the content of the font ROM 6210.
As shown in the memory map of Fig. 26, the font ROM 6210
is divided into a header section for storing header

_§ ' information such as serial numbers and a font data

; 5 section for storing font data.

Fig. 27 is a flow chart of the copying operation in

accordance with the sixth embodiment.

In the add-on mode, when a copy key (not shown) of
'# the oéerating section 6115 is pressed, header
10 information stored in the font ROM 6210 is read out
(step S831). 1If a prédetermined condition is satisfied
(step S$32), the copying operation is immediately started
(step 533).. If the condition is not satisfied, a
; warning message, such as that mentioned above with
15 respect to the £ifth embodiment and shown in fig. 22, is
displayed on the display (not shown), and the process is
terminated without performing the copying operation
. ' (step S34).
Thus, in the sixth embodiment, a certain condition
20 related to header information is imposed as a means for
coping with a situation where the header information is
changed, for examplé, by interchange of the add-on
board, and the copying machine is controlled so as to be
capable of copying only when the condition is éatisfied,
25 This embodiment is thus arranged by considering a

situation enabling forgery, which cannot simply
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I's added with yell ow pattern. 17. An inmage processing

i nf or mats : _ _
A onpri si ng: i nput neans for ithltting a plurality of color

apparatu
conpo-

determined from the attachment state of the add-on

board.

o
3
b;
3
."'
F

In the above-described fifth and sixth embodiments,

.
dra,

f a condition related to the attachment state of the add-
5 6n board and condition adaptation of heater information
are respectively used as conditions for the copying
operationf Copying may be allowed on condition that
both these two conditiong are satisfied.
| <Seventh Embodiment> |
10 Although means for adding a particular pattern as

described above have also been used for black-and-white

copying, it is useless to add a particular pattern to a

black~and-white copy since all particular originals

UG o
J.uo.'...\z..._;u!.,g_, URAPI

which should not be copied are chromatlc, and the

p—
NS

15 quallty of the reproduced image is deterlorated if a

particular pattern is added.

The seventh embodiment of the present invention

s

will be described below.

A copying machine in accordance with the seventh
_ 20 embodiment has a construction in which a circuit for
determination as to whether a read image is achromatic
or chromatic is annexed to the image scanner unit

described above as a unit of the first or third

‘embodiment.

25 Fig. 28 is a block diagram of the construction of

the image scanner unit in accordance with the seventh

heet Has Been Replaced
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nent signals; and processi ng nmeans for processing the plurality of col or

conponent signals and for outputting a plurality of
. -45-

embodiment . in Fig. 28, circuit blocks having the same
functions as those shown in Fig. 1 are indicated by the
same reference characters and they will not specifically
be described. As particuiarly different'circuits, there
5 are a CPU 7414, a ROM 7415, a RAM 7416, a pattern
addition circuit 7410, and an achromatic/chromatic color
discrimination circuit 7417 provided between the density
conversion circuit 408 aﬂd the péttern addition circuit
- 410.
10 The achromatic/éhromatic color discrimination
circuit 7417 determines a read image to be copied as a
chromatic or achromatic (black-and-white) image. If it
determines that the read image is.chromatic, it makes
.the pattern addition circuit 410 execute pattern
15 addition. 1If it determines that the read image is
- achromatic, it inhibits the pattern addition circuit 410
from executing pattern addition.
‘ _ . This determination result is sent to the pattern
addition circuit 7410 as a 1-bit determination signal
20 CH. CH = 0 if the read image is determined as an
achromatic image, and CH = 1 if the éead image is
determined.as a chromatic image.
The pattern addition circuit 7410 in accordance
with this embodiment will be described below. |
25 Fig. 29 is a block diagram of the construction of

the pattern addition circuit 7410 in accordance with the

—

\
\‘.
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*f rame- sequential col or signals, mhereulégﬂd processi ng neans synt hesi zes
I nf or ma- tion relating to the apparatus, wth which the plu-

! seventh embodiment.

In Fig. 29; circuit blocks having the same
functions as those shown in Fié. 9 (first embodiment)
are indicated by the same reference characters and they

5 will not specifically be described. In this
embodiment, an AND gate 7911 which processes the
determination signal CH received from the
achromatic/chromatic color discrimination circuit 7417

- - always outputs 0 when CH = 0. At this time, the image
10 signal V is output as image signal V' while no
particular pattern is added fiom an adder 912 to the
image signal V.
Thus, the seventh embodiment satisfies a
réquirement that no particular pattern should be added
15 to an image reproduced as a black-and-white copy. Thus,
image reproduction is effected without adding a pattern
in the pattern addition circuit 7410 to prevent any
deterioration in im&ge quality.
<ﬁighth Embodiment>

20 In the above-described seventh embodiment, pattern

addition/non-addition is controlled based'on R, G, and B

signals read with the reader of the copying machine.

However, the present invention is not limited to this,

and the arranéement may be such that, with resﬁéci to
25 image data (R, G, and B signals) obtained from an

external unit, e.g., a host computer, determination is
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R of color conponent signals are processed, with at | east one of
spl urality of frane-sequenti al cotédot- S|gnals and wherein the
srnatlon rel at es :

also be made as to'achromaticity or chromaticity in the
same manner as the seventh embodiment, and pattern
addition in the pattern addition circuit is inhibited
for blackfand-white copying if a read image is
recognized as achromatic.

Fig. 30 is a diagrém of an image processing system
in accordance with the eighth embodiment of the present
invention. As shown in Fig. 36, the image processing
system includes an external unit 8001, e.g., a host
computer, an image scanner 8003, a printer 8004, and a
relay unit 8002. The relay unit 8002 relays the
external unit 8001 and the printer 8004 (image scanner
8003) and has the same components as the determination
circuit 409, the achromatic/chromatic color
discrimination circuit 7417, the pattern addition
circuit 7410, the I/O port 413, the CPU 7414, the ROM
7415 and the RAM 7416.

The operation of this system will be described
below. |

When the relay unit 8002 receives an image éignal
from the external unit 8001, it examines the ratio of
R/G/B components and determines that the received image
signal represents a black-and-white sighal if the ratio
of 1 : 1 : 1. In this case, the signal is sent'ta the
printer 8004 without adding a pattern by the pattern

addition circuit.

—

_\
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anuf acturer's serial nunber of the apparatus with which the i mage
IS processed. 18. An apparatus accerg8ing to claim17, further com

.In each 6f the embodiments 7 and 8, pattern
addition is inhibited only when a black-and-white copy
is supplied. However, the copying machine may be
controlled in such a manner that addition of a

5 particular pattern is also inhibited when a
ﬁonochromatic copy mode or a two-color copy mode is
designated with respect to an original.

- The present invention may.be appliéd to a system
constituted of a plurality of units or to an apparatus

10 constituted on one unit. Needless to say, the present
invention can also be applied by supplying a system or
an apparatus with a program for achieving ;he same

effect of the invention.

With respect to the above-described embodiments,

15 1laser beam printers have been illustrated but the
present invention is not limited_to them. The present-
invention is applicable to ink jet printers, thermal
transfer printers and the iike. Specifically, the G
present invention may be applied to a bubble-jet pr;hée£

20 using a type of head which jets liquid droplets byf::%'“
utilizing film boiling caused by thermal energy.

The color of the added pattern in accordance with

the present invention is not limited to yellow selected
in the above-described embodiments; it may be selected
25 from other colors, e.g., quiet colors such as yellowish

green and gray, and high-value colors such as light

This Sheet Has Been Replaced -
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10

ing a menory for storing the apparatus serial num ber and wherein the
By is accessed in synchronismwth si-g®al processing by said processing
s .

violet and light green.

The means for inputting én original image in
accordance with the preseﬁt invention is not limited to
the reader used in the above-described embodiments; it
may Se a means using a still video camera or a video
camera or a means for inputting an image formed by a
computer graphic system. |

Needless to say, the present invention also
comprises a combination of two or more of the above-
described embodiments.

The présent invention is'hot limited to the above-
described embodiments and.can be variously modified

within the scope set forth in the appended claims.

-
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19. An apparatus according to claim17, wherein the information is
repeatedly added to frame-sequenti al

col or.sgi-gnal s corresponding to a
si ngl e i mage.

| VR

CI.AIMS

1. An image processing apparatus comprising:

input means for inputting image data;
processing means for processing the image data

5 input by said input means and outputting a reproduciton

data for reproducing the image represented by the image

data;

addition means for adding information for

identifying an apparatus, with which the image data is

10 processed, to the image represented by the reproduction
data,

wherein the information is added so as to be

difficult for the human eye to discriminate.

2. An apparatus according to claim 1, wherein the

. . . b e o e B S RSP
i ety SR fe St astend e

15 information is added with yellow pattern.
3. An apparatus according to claim 1, wherein the
information relates to manufacturer's serial number of
the apparatus with which the image data is processéd
4, An apparatus according to claim 1, wherein the
20

information is repeatedly added to the image represented
by the reproduction data.

5. An image processing method comprising steps of

input step of inputting image data;
processing step of processing the image data input
25

is said input step and outputting a reproduction data

for reproducing the image represented by the image data;

I
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'apparatus according to claim17, rein the information is added

Bl | ow pattern.  21. An inmmge proce S|ng __Tﬁ_ﬂ_CUNDTTSfﬂg-——

1N O i

addition step of adding information for identifying
an apparatus, with which the imaée data is processed, to
the image represented by the reproduction data,

wherein the information is added so as to be
difficult to discriminate with human eyes.
6. An image processing aéparatus comprising input
means for inputting a plurality of color component
signals; -

processing means for processing the plurality of
color component signals and outputting a piurality of
frame-sequential color signals,

wherein said processing means synthesizes
information relating to an apparatus, with which the
plurality of color component signals are processed, with
at lest one of the plurality of frame-sequential color
signals.
7. An apparatus according to claim 6, wherein the
information is added with fellow pattern. . .
8. An apparatus according to claim 6, wherein the

information relates to manufacturer's serial number of

‘the apparatus with which the image data is processed.

9. An apparatus according to claim 6, wherein the
information is repeatedly added to the ihage represented
by the reproduction data. -

10. BAn image processing method comprising steps of:

input step of inputting a plurality of color

-
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component signals;

processing step of processing the plurality of
color compohent signalg and outputt?g a plurality of
frame-sequential color signals,

| ﬁherein said processing step includes step of

synthesizing information relating to an-apparatus, with
which the plurality of color component signals are
processed, with at least one of Ehe plurality of frame-
éequentiai color éignals. |
11. An image processing apparatus comprising:

determination means for determiﬁing the degree of
similarity between an input image aﬁd a predetermined
image; and

processing means for processing the input original
image data according to a result of determination made
by said determination means, wherein said proceSsing
means includes addition processing means for adding a
predetermined pattern to the input image abcording to
the'degree éf simi;arity determined by said
determination means.
12. An apparatus according to claim 11, wherein a
signal provided as an original image data representing
the input image is color-decomposed into one of a signal
having magenta, cyan and yellow color componenfs ;nd a
signal having magenta, cyan, yellow and black color

components, and wherein said addition processing means

-
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adds the predetermined pattern to a yellow component

image signal.

13. An apparatus according to claiﬁ.ll, wherein said

addition processing means includes control means for

controlling the density level related to a conditiocn of
addition of the predetermined pattern according to the
degree of sim%iarity.

14, An apparatus according to claim 13, wherein said

addition condition includes a condition of inhibiting

addition of the predetermined pattern.

15. An apparatus according to claim 11, wherein the

predetermined pattern includes information on a

peculiarity of the image processor.

16. An apparatus according to claim 11, wherein said

addition processing means includes addition means for

repeatingly adding the predetermined pattern in certain
cycles.

17. An apparatué according to claim 11, wherein said

addition processing means includes a mode of adding the

predetermined pattern and a mode of inhibiting addition
of the predetermined pattern.

18. An image processing apparatus comprising:
generation means for generating pattern data,
confirmation means for conflrmlng the state of sald

generation means; and

determination means for determining execution/non-

T i
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execution of said image processing based on a
confirmation result obtained by said confirmation means.
19. An apparatus according té claim 18, wherein said
confirmation means includes detection means for
detecting the existence/non-existence of said generation
meaﬁs, and said determihation means determines execution
of said image processing provided that said detection
means detects the existence of said generation means.
20. .An apparatus according to claim 18, wherein said
generation means includés memory means for previously
storing predetermined info:mation, said confirmation

means confirms whether the predetermined information

stored by said generation means satisfies a

predetermined condition, and said determination means

executes said image processing provided that said
confirmation means confirms that the predetermined
condifion is satisfied.
21. An apparatus according to claim 18, further
comprising display means for dispiaying a predetermined
message when said determination means determines non-
execution of said image proéessing.
22. An imége processing apparatus comprising:

input means for inputting image data;

comp051tlon neans for combining a predetermlned

pattern with the image data input by said input means;

output means for outputting the image data obtained

is Sheet Has Been Replaced
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an i nput step of inputting a plurality ofssel or conpo- nent signals;

and
* - C ‘L M S *

by said composition means; and
control means for selecting execution/non-execution
of the operation of said composition means according the
input image data and/or an output mode of said output
5 nmeans.
23. An apparatus according to claim 22, wherein said
.input means includes an external input means for
inputting the image data from an external unit.
{ 24, BAn apparatus according to claim 22, wherein said
_10 input means includes.read means for reading an original.
25. ‘An apparatﬁs according to claim 22, wherein said
control means selects non-execution of the operation of

said composition means when said output means is set in-

x

g
3
£
i
%

a mode such as to output achromatic image data.

15 26. aAn apparatus according to claim 22, wherein said
control means selects non-execution of the operation of
said composition means if an achromaﬁic image data is
input by said input means.

27. An aﬁpératus according to claim 22, wherein said

20

output means includes image formation means for forming

a visible image based on imége data obtained by said

composition means.

____________;_;____.
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a processing step of processing the plurality of color conponent’ Eg
signals and outputting a plurality of 56_processed col or signals,
ABSTRACT
IMAGE PROCESSING APPARATUS y//

An image processing apparatus previously stores
information on particular kinds of image, de;grmines the
degree of similarity between an input full-color image

5 signal and the information on pérticular kinds of image,
controls conditions for addition of a particular pattern
previously stored according to a result of the
determination, and-oﬁtﬁuts an image by adding or not

q | adding the particular paftern to the full-color image

10 signal according to the addition conditions.

-
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nals are processed, with at |least one of the plurality of processed
col or signals, and synthesizing the I nformation so as to be
difficult to discrimnate the [50
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nunber

method according to claim 21,
‘s serial

ﬁl&pdct urer

22.
information relates to

I nformati on with human eyes.
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bal s corresponding to a single inmage. 24. A nethod according to claim
1, wherein the i nformation is addegp\g@ yel | ow pattern.
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2 .. An i mage form ng apparatus (201(013% 2901- 2905; 5201; 5203; 8001
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input * means (210-1,2,3; 5100; ?415@ : 7210-1,2,3) for receiving
I mge data defining
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an input imge; processi ng nmeans for processing the received
i mage data so as to generate output 81‘% da-

704-1
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704-3
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a; and printing neans (202; 2905:1F%&5; 8004) for using said
ut put inmage data to print a visi- bl e i mage reproducing said

nput i mage;
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characterised in that:

conpri s-

lﬁileﬁ@mge form ng apparatus further
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printed visible image in a formdlfiu{:g:b to dis- crimnate with

nor nal

naked human eyes.

1203

(U COPYING POSSIBLE

MAGNIFICATION
e e 1 SHEET
- A4
100%
° A3 1 ¢ 1 1 l it 1t l
REDUCTION ||ENLARGEMENT — O .

FIG. 14A

;203
< IMAGE REPEAT > AC
= WHOLE ORIGINAL OR DESIGNATED AREA IS
REPEATEDLY COPIED

4“5 ‘. oo AUTO COPYING TIMES [OJ]
> | € Lo V{ AS

1221 1222 1220
4C 100% AUTO _3 4 1

END

)
1223

FIG. 14B

This Sheet Has Been Re laced
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TITLE OF THE INVENTION
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- - This invention relates to an image processing

apparatus and, more particularly, to an image processing

apparatus having a function of adding a particular

pattern to a reproduced image.

Copying machines capable'of obtaining a multi-color

copy having high image qualities have been developed.'
With such copying machines, a particular kind of
original which should not be copied (e.g., a bill or a
bank ﬁote) can be copied with high image qualities such

-

that the copy can hardly be discriminated from the

-

original. There is a risk of such copying machines
being abused.

For this reason, various methods for enabling a
copying machine to recognize particular kinds of
original have been proposed3

However, no method has been provided which enables
identification of a éopying'machine or a persoh who has
made a copy,-éfter-the copying machine has been used to
cbpy a particuiar kind of original whi;h should not be
copied, and after the obtained copy has been put to a

bad use.

SUMMARY OF THE INVENTION

An object of the present invention is to provide an

jult



28. Apparatus according to claim26 wherein said addj-_ tion neans

accesses said storage neans in syn- chroni sm IHEPLRDE\IIEN’PSHE'EP'} of the
pr ocessi ng -
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image processing apparatus frée from the above-described
problems. |

Another object of the present invention is to
provide an image processing'apparatus capable of
identifying, from a reproduced image, an image
processing apparatus which has been used to reproduce
the image or a person who has operated the processor.

Still another object of the preéent invention is to
provide an image processing apparatus which has a

 function of adding a particular pattern to a reproduced
image and which is capable of suitably maintaining the
quality ¢f the reproduced image.

To achieve these objects, according to one aspect
of the present invention, there is provided an apparatus
for processing an image comprising determination means
for determining the degree of similarity between an
ihput image and a predetermined image, and processing
means for processing the inppt original image data
according to a result of determination made by the
determination means.

According to another aspect of the present
invention, there is provided an appafatus for.processing
an image comprising generation'means for generating
pattern data, confirmation means for confirminé tﬁe
state of the generation means, and determina*ion means

for determining execution/non-execution of the image



means so as to performthe addition synchronousl wi-t-h-t-he_processi ng
of the received i mage data by the processing REBLACEMENT SHEET
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processing based on a confirma£ion result obtained by
the confirmation means.

According to still another aspect of the present
invention, there is provided an apparatus for processing
an image comprising input means for inputting image
data, composition means for combining a predetermined
pattern with the image data input by the input means,
output méané for outputting-the image data obtained by
the compositibn means, and control means for selecting
execution/non-execution of the operation of the
composition means according the input imége data and/or
an output. mode of the output means.

Other;features and advantages of the present
inventioh will be apparent from the following
description takeh in conjunction with the accompanying
drawings, in which like reference characters designate
the same or similar parts thréughout the figures
thereof. _

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a block diagram of the construction of an
image scanner 201 in accordance with a first embodiment
of the present invention;

| Fig. 2 }s a sectional side view of the construction
of a copying machine in accordance with the fifst
embédiment of the present invention;

Fig. 3 is a block diagram of the construction of a



29. Apparatus according to claim 26 or 28, whergra—satd Ipotl | mage
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.determination circuit 409 of ghe first embodiment;

Fig. 4A is a block diagram of the construction of a
thinning-out circuit 301 of the first embodiment;

Fig. 4B is a block diagram'of the construction of a
frequency divider circui; 310 of the first embodiment;

Fig. 5 is a block diagram of the cbnstruction of an
"integrator 306 of the first embodiment;

Fig. 6 is a diagram-of timing of a signal in the.
main scanning direction in accordance with the first
embodiment;

Figs. 7A and 7B are diagrams of examples of
input/outgut of the integrator 306 of the first
embodimenti_ _

Fig. SHié a block diagram of the construction of a
comparator module 310 of the first embodiment;

Fig. 9 is a block diagram of the construction of a
pattern addition circuit 410 of the first embodiment ;

Fig. 10 is an example of copying in accordance with
the first embodiment;

Fig. 11 is a flowchart of a procedure of setting a
pattern level selectioh.signal PS in accordance with the
first embodiment; |

Fig. 12 is a block diagram of the constructipﬁ of a
pattern additlon circuit in accordance with an.ex;mple

of a modification of the first embodiment;

Fig. 13 is a front view of an operating unit in
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accordance with a ;econd embodiment of the present
invention; .

Fig. 14A'is a diagram of a displaying state of a
liquid crystal touch panel 1203 of the second embodimeht
when a power source is turned on; |

| Fig. 14B is a diagram of a displaying state of the
liquid crystal touch panel 1203 when an image repeat
function in accordance with the second embodiment is
used;

Fig. 15 is a diagram of an example of the image
repeat function in accordance with the second
embodiment;

Fig. 16 is a block diagram of an image scanner unit
in accordance with a third embodiment of the present
invention;

Figs. 17A and 17B are diagrams of results of

processing using a pattern generation circuit 2411 of

the third embodiment;

Fig. 18 is a diagram of the construction of a
system in accordance with a fourth embodiment of the
present invention;

Fig. 19 is a block diagram of the cbnstructioh of a
reader unit 201 in accordance with a fifth embodiment of
the present invention; |

Fig. 20 is a sectional side view of the

construction of a digital color copying machine in
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accordance with the fifth embodiment of the present
invention;

Fig.-21 is a diagram of the operation in an add-on
mode in accordance with the fifth embodiment;

Fig. 22 is another diagram of the operation in the
add-on mode in accordance with the fifth embodiment;

Fig. 23 is a flowchart of the operation.of setting
the add-on.méae in accordance with the fifth embodiment;

Fig. 24 is.a flowchart of the copying operation in
accordance with the fifth embodiment;

Fig. 25 is a block diagram of a reader unit in
accordance with a sixth embodiment of the present -
invention;-

Fig. ZG;is-a diaéram of a memory map under the
control of a CPU for controlling the reader unit in the
sixth embodiment;

Fig._27 is a flowchart of the copying operation in
accordance with the sixth embodiment;

Fig. 28 is.a plock diagram of the construction of
an image scanner unit in accordance with a seventh
embodiment of the present invention;

Fig. 29 is a block diagram of the construction of a
pattern addition circuit 7410 of the seventh embodiment;
Fig. 30 is a diagram of the construction 6f an

information processing system in accordance with an

eighth embodiment of the present invention; and
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Fig. 31 is a diagram of the relationship between a

signal CNO and a print output.
RESCRIPTION OF THE PREFERRED EMBODIMENTS

Preferred embodiments of the present invention wiil
be described below in detail with reference to the
accompanying drawings.

Copying machines will be described as embodiments
of the present invention, but, needless to say, the
present invention is not limited to them and can be
applied to any other kind of apparatus.
<First Embodiment>

Fig.*z'is a sectional side view showing the
constructiéq'éf a copying machine in accordance with the
first embodiment of the present invention. An image
scanner unit 201 reads an original at a resolution of
400 dpi (dots/inch) and to process a digital signal
-representing the original. A printer unit 202 prints a
full-color output image corresponding to the original
image read by the image scanner 201 on a print sheet at
a resolution of 400 dpi.

In the image scanner-unit 201, an original 204 is
placed on an original table'glass (hereinafter referred
to as a platen) 203 while being pressed by a specular
pressing plate 200. The original 204 is irradiafed with
a lamp 205, and reflection light from the original

travels via mirrors 206, 297, and 208. An image is
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formed :rom this light on a three-line sensor
(hereinafter'referred to as a CCD) 210 by a lens 2089.
Full-color information having a red components R, a
green component G and a blue component B is thereby
obtained and is sent to a signal processing section 211.
The lamp 205 and mirrors 206 to 208 are mechanically
moved in a direction perpendicular to the direction of
electrical scanning of the line sensor (a main scanning
direction) to scan the surface of the origihal {(in a sub
scanning direction). For this scanning, the lamp 205
and the mirror 206 are moved at a speed v and the
mirrors 207 and 208 are moved at a speed of 1/2v.

In tﬂe signal processing section 211, the read
image signalk is electrically processed to be decomposed
into a magenta component M, a cyan componént C, a yvellow
component Y, and a black component BK to be sent to the
printer unit 202. In one cycle of original scanning of
the image scanner 201, one of, the components M, C, ¥,
and BK is sent to the printer 202. One print of the
reproduced image is completed by four cycles of original -
scanning. |

Each image signal M, C, Y or BK sent from the image
scanner unit 201 is sent to a laser driver 212. 'The
laser driver 212 drives a semiconductor laser 213.by
modulating the driving signal. A surface of a sensitive

drum 217 is scanned with light from the laser led by a
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polygon mirror 214, an £-0 lens 215 and a mirror 216.

A rotary development device 218 has a magenta
devglopment section 219, a cyan development section 220,
a yellow development section 221 and a black development
section 222. These development sections are alternately
brought into contact with the sensitive drum 217 to
develop, with a toner, an eléctrostatic image formed on
the sensitive drum. o

A paper sheet supplied from a paper cassette 224 or
225 is wrapped around a transfer drum 223, and the image
developed on the sensitive drum is transferred to the
paper sheet .

After -four colors M, C, Y and BK have been
successiﬁely transferred in this manner, the print sheet
is passed through a fixation section 226 and is
discharged after the completion of fixation of the
toner.

Fig. 1 is a block'diagram’of the construction of
the image scanner unit 201 in accordance with the first
embodiment. Blocks 210—1;.210-2, and 210-3 represent
CCD sensors (sélid image pick-up elements) having
spectroscopic sensitivity characteristics such as to be
sensitive to red (R), green (G) and blue.(B),
respectively. Eéch sensor converts an analog inpﬁt into
an 8-bit signal having a value of 0 to 255 and outputs

this signal.

c

of
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The sensors 210-1, 210-2,.and 210-3 used in
accordance with the first embodiment a?e disposed at
certain distances, and relative spatial deviations
thereof are corrected by delay elements 401 and 402.
Blocks 403, 404, and 405 represent logarithmic
converters which are constituted of loock-up table ROMs
or RAMs and which convert a luminance signal into a
density signal. A block 406 represents a masking UCR
(under color removal) circuit in which each time a
magenta signal M, a cyan signal C, a yellow signal Y or
a black signal BK to be output is read from three input
signals, Et is output as a signal having a predetermined
bit length, e.g., of 8 bits formed in a surface-
sequential Maﬁiér.

A block 407 represents a spatial filter circuit
which corrects spatial frequencies of an output signal.
A block 408 represents a density converter circuit which
compensates density characteristics of the printer unit
202. The density converter circuit 408 is constituted
of ROMs or RAMs similar to those of the logarithmic
converters 403'to 405. -

A block 414 represents a microcomputer (hereinafter
referred to as a CPU) for overall control of this unit.

A block 415 £§présents a ROM in which a program fér
operating the CPU 414 is stored. A block 416 represents

a2 RAM which is used as a work area for executing various
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programs. A block 413 represents an input/output (I/0Q)
port which is connected to the CPU 414. A block 409
represents a determination circuit which discriminates
particular kinds of original.

The circuit 409 for discriminating particular kinds
of originals determines a probability.that at least one
of predetermined particular kinds of original is being
read, and outputs the determination results és multi-
value data i.e., two-bit determination signal H. The
value of the determination signal H is selected so that
the probability is higher if the value of the
determination signal H is greater. That_is, H= "3" is
output whehatpe probability is highest and H = "0" is
output when-fie probability is lowest. The
determination circuit 409 also has a function of
thinning out input signals R, G, and B by a thinning-out
circuit 301 and a frequency divider circuit 310
described later with reference to Fig. 3.

A signal CNO is a two-bit screen-sequential signal
which indicates the order of the four reading operations -
with respect to four output colors, magenta (M), cyan
(C), yellow (Y) and black (BK). Fig. 31 shows the
relationéhin between the signal CNO and the printing
output. The signal CNO is generated by the CPU 4&4 and
supplied through the I/0 port 413 to change conditions

of the operation of the masking UCR circuit 406. That
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is; the signal CNO is changed from 0 to 1, 2, and 3, the
output color of a print is co;respondingly changed from
magenta, to cyan, yelldw, and black.

The'signal CNO is also input to the determination
circuit 409 to change the determination criteria with
respect to the four reading operations, so that the
determination circuit 409 can effect determination with
respect to different particular kinds of original.

A block 410 representé_a'pattern addition circuit
in which a pattern which cannot easily be discriminated
with human eyes is added to a reproduced image, i.e., a
copied image according to é two-bit pattern level
selection signal PS designated by the CPU 414.

A blocﬁ 520 represents an operating section which
has various operation keys and a display panel on which
messages are displayed.

Fig. 4A is a block diagram of the construction of
the frequency divider circuit 310 in accordance with the
first embodiment of the present invention, and Fig. 4B
is a block diagram of the coﬁstfuction of the frequency
divider circuit 310 in accordance with the first
embodiment. Fig. 6 is a diagram of timing of various
signals with respect to the méin scanning direction in
accordance with the first embodiment. .

A signal VSYNC shown in Fig. 6 is a sub scanning

- period signal which indicates an image output period of
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sub scanning. A signal HSYNCiis a main scanning sync
signal for synchronization of the start of main
scanning. A clock CLK represents an image transfer
clock which is fundamental clock for various kinds of
image processing in the first embodiment.

A clock CLK'_represents 2 clock which is obtained

by demultiplying the frequency of the CLK to be used as
a fundamental clock for the determination circuit 409.

A signal SEL is a timing signal for use in the thinning-
out circuit 301 described beléw. The CLK' and SEL are
generated by the frequency divider circuit 310 described
below. .

The tgipning-out circuit 301 and the frequency
divider cirduft 310 will now be described below.

In Fig. 4A, blocks 455 to 457, and 461 to 466
represent flip flops, and blocks 458 to 460 represent
selectors. In Fig. 4B, blocks 451 and 453 represent
inverters, a block 452 represents a two-bit counter, and
a block 454 represents and AND gate.

The flip flops 455, 456, 457, 461, 462, and 463,
and the selectors 458, 459, and 460 hold data by the
timing of CLK while the £flip flops 464, 465, and 466
hold data by the timing of CLK'.

In the ffeQuency'divider circuit 310, the'iAQerter
451 and the two-bit counter 452 are cleared

(initialized) with the signal HSYNC which is the main
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scanning sync signal, and the CLK is thereafter counted
to output two-bit count wvalues (D0, Dl). The upper bit
D1l of these count values is output as CLK', and a
logical product of the upper bit D1 and an inverted
signal of the lower bit DO is output as signal SEL.

Consequently, in the thinning-out circuit 301, the
signai R (G, or B) transfefred by CLK is thinned out at
a rate of 1/4 and is synchronized with CLK' to obtain a
signal R' (G', or B'), as shown in Fig. 6.

Fig. 3 is a block diagram of the construction of
the determination circuit 409 in accordance with the
first embodiment. The thinning-out circuit 301 also
shown in Fig. 4A thins out data to reduce the load on
the processing section of the determination circuit 409.
A block 302 represents a color tone matching look-up
table ROM (hereinafte: referred to as "LUT") thch
serves to examine color tone matching between an
original read by the copying machine and a plurality of
particular kinds of origin;l (securities, bank notes,
confidential papers and the like). The LUT 302 is
stored information representing results of determination
based on examination of color tone &istributions of 32
pafticular kinds of original, i.e., bit information
representing.matching with a color tone of each |
particular kind of original and bit information

representing mismatching with a color tone of each
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particular kind of original. 32 particular kinds of
original are all combinations of each of B8 particular
kinds of original with M, C, ¥, and BK.

That is, the signal CNO which is a screen-
sequential signal is input to upper 2 bits of each
address in the LUT 302 and upper 5 bits of the thinned-
out image signal of each of colors R, G, and B are input
to lower 15 bits of the a&d&ess. Determination results
according to signal CNO valueé 0 to 3 as to whether the
color tone of each pixei indicated by the upper 5 bit
image signal coincides with one of 8 tones of the
particular kinds of original with respect to each color
are simultggeously output in correspondence with the 8-
bit data. .éoésequently, determination is made with
respect to the 32 particular kinds of original by four
cycles of read scanning for M, C, T, and BK.

. Blocks 303-1, 303-2, ..., 303-8 shown in Fig. 3
represent color tone determination circuit constituted
of the same hardware, i.e., each constituted of an
inteérator 306, registers 307 and a comparator module
308. Each of the color tone determination circuits 303-
1, 303-2, ..., 303-8 determines a probability of the
existence of the corresponding particular kind of
original in’the read 6riginal,and ouﬁputé a two—Sit
determination result. A block 309 represents a maximum

value circuit which outputs the maximum of the
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determination results output from the color tone

determination circuits 303-1, 303-2, ..., 303-8. The
maximum value circuit 309 outputs a determination result
corresponding to one of the 8 particular kinds of
original which is most probable to exist.

Fig. 5 is a block diagram of the construction of
the integrator 306 in accordance with the first
embodiment, Fig. 7A is a diagram of an example of an
oﬁtput from the integrator 306, and Fig. 7B is a diagram
of an example of ﬁn input to the integrator 306.

Blocks 501 and 505 shown in Fig. 5 represent flip’
flops which hold data by the timing of each rise of
CLK'. A block 502 represents a multiplier which is
supplied wiéhftwo 8-bit input signals (A, B) and which
outputs an 8-bit signal (A X B/255). A block 503
represents a2 multiplier which is supplied with a 1-bit
input signal (A) and an 8-bit input signal (B) and
multiplies these signals to output an 8-bit output
signal (A X B). A block 504 representé an adder which
is supplied with two 8-bit input signals (A, B) and
outputs an 8-bit signal (A + B).as an ;ddition result.

Conéequently, in the operation of the integrator
306, an 8-bit signal yi with respect to a binary input
signal xi is expressed by the following equatidn;

yi = (@/255) ‘yj-3+P-xi-1 Lo (1)

Values ¢ and B in this equation are predetermined
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constants, and various characteristics of the 1ntegf§€:r
306 are determined by these values.

-For example, when & = 247 and § = 8, an output yi
shown in Fig. 7A is output with respect to an input xi
shown in Fig. 7B. |

An input component, such as that indicated by a
point 701 or 702, having a level "1" among other input
components having level "0", or an input component, such
as that indicated by a point 703, having é level "O"
among other compohents having a level "1" can be
regardéd as noise. fhe input signal having such
components is processed by the integrator wﬁile setting
suitable threshold values such as values 704-1 (R1l),
704-2 (R2), and 704-2 (R2)'in the registers shown in
Fig. 3. The output yi from the integrator 306 is
thereby two-valued to remove noise.

Fig. 8 ié a block diagram of the construction of
the comparator module 308 in accordance with the first
‘embodiment. In Fig. 8, blocks 801, 802, and 803
represent comparators, a b;ock 804 represents an
inverter, a block 805 represents an AND gate, and blocks
806 and 807 represent OR gates. Threshold values Rl,
R2, and R3 mentioned above with reference_to Fig. 7aA are.
previously set in the registers 307-1, 307-2, ana 307-3,
respectively. A relationship Rl > R2 > R3 is

established. From the comparator module 308, the



REPLACEMENT SHEET

25 NOV 1994
S - 18 -

determination result is outpué by being quantized into 2
bits. That is,

OUTPUT = 11 (binary) is output if Rl < (input),

OUTPUT = 10 (binary) is output if R2 < (input) <
R1,

OﬁTPUT = 01 (binary) is output if R3 < (input) <
R2, and

OUTPUT = 00 (binary) is output if (input) < R3.

Fig. 9 is a block diagram of the construction of
the pattern addition circuit 410 in accordance with the
first embodiment. In Fig. 9, a block 901 represents a
sub scann}ng counter, a block 902 represents a main
scanning ceypter, a block 903 represents a LUT, a block
905 represeﬁté a flip flop, a block 913 represents an
AND gate, blocks 906, 907, 908, and 905 represent
registers, a block 910 represents 4 to 1 selector, a
block 911 represents an AND gate, a block 912 represents
an adder, and a block 914 represents an inverter.

The sub scanning counter 901 -counts the main
scanning sync signal HSYNC whilé tﬁe ﬁain scanning
counter 902 counts the pixel sync CLK . Each counter
repeatingly counts the signal in a cycle of a 9 bit
width, i.e., 512 pixels. The LUT 903 is .a read only
memory in whiéh a pattern to be added is stored, énd
which is supplied with lower 6 bits of the count value

from each of the sub scanning.counter 901 and the main
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scanning counter 902. Only one bit of the output from
LUT 903 is referred to and is combined with upper 3 bits
of each of the main scanning counter 901 and the sub
scanning counter 3802 by the AND gate 904 to obtain a
logical product of these bits. This logical product is
synchronized with CLK by the flip flop 905 and is
combined with both lower and upper bits of CNO which is
the two-bit screen-sequential 'signal to obtain a
logical product which is supplied to the AND gate 911.
This signal supplied to the AND gate 911 is effective
only when CNO = 2 (lower bit; O, upper bit: 1), that is,
only when printing in vellow is being performed (see
Fig. 31). =v
Valués él{ P2, P3, and P4 are previously stored in
the registers 906, 907, 908, and 909. The selector 910
selects one of the values P1, P2, P3, and P4 according
to the pattern level selection signal PS(based on
determinaﬁion signal H) designated by the CPU 414. The
value output from the selector 910, i.e, a pattern
signal is supplied through the AND gate 911 and is added
to an input signal V by the adder 912. hn image signal
obtained by the adder 912 is output as a reproduced
image signal ¥'. Thus, when CNO = 2, that is, printing
in yellow is being performed, the pattern storédlin the
LUT 903 is repeatedly.read out and added to the signal

to be output.
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In a pattern addition mode, a relationship Pl < P2
< P3 < P4 is established between P1, P2, P3 and P4. In

the selector 910,

Y = A is set when s 00 (binary),

Y =

is set when s 01 (binary),

10 (binary), and

B
Y = C is set when s
Y =D is set when s = 11 (binary).
Therefore, pattern addition is effected so that

V' = V + Pl when PS = 00 (binary).,

V' = V + P2 when PS 01 (binary).,

V' = V + P3 whén PS =10 (binary), and

A i_v.+ P4 when PS = 11 (binary).

The aQQed pattern is formed with yellow'toner alone
so as to bé’d&fficult to discriminate with human evyes.
This method is intended to utilize the fact that the
discriminating power of human eyes is low with respect
to a pattern formed with yellow toner. Further, the
arrangement is such that the{level of the added pattern
is variable according to the probability 6f the
existence of a particular kind of original in the input
original. It is thereby possible to make the pattern
very difficult to discriminate in ordinary copies with
human eyes. The pattern is added more distinctly if the
probability éf.the e#istence of a particular kind of

original is increased.

In a pattern addition inhibition mode, "0" is set
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in all the registers storing P1, P2, P3, and P4 to form
the reproduced image signal V' without adding the
pattern signal to the image-s;gnal V.

Fig. 10 is a diagram showing an exaﬁple of a result
of copying in accordance with the first embodiment. 1In
Fig. 10, an added pattern is indicated at 1001. The
content stored in the ROM 903 is added. In the example
shown in Fig. 10, the added-patterh ﬁas two rows of
characters "ABCD" and "1234" and is formed as a pattern
of 64 X 64 pixels such as to be difficult to
discriminate with human eyes. This.patten is repeatedly
formed at -intervals of 512 pixels in the main scanning.
direction and at intervals of 512 lines in the sub
scanning direcéion. As this added pattern, a
manufacturer's serial number exclusively assigned to the
copying machine or encoded pattern of this humber may be
formed to enable the-machine used to copy a particular
kind of original to be idenfified by examining the copy.

If the probability that a particular kind of
original which should not be copied ﬁay.exist in the
read image is ﬁigh, a more distinguishable patten may be
added.

In the first embo@iment, the pitch at which added
patterns are afrénged correspond to 12 pixels in ihe
main scanning direction, and the patterns are therefore

added at intervals of about 32.5 mm since the copying
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machine in accordance with the first embodiment has a
resolution of 400 dpi (dots/inch). A bank note of the
Bank of Japan, which is a particular kind of original

which should not be copied, has a width of about 76 mm

.in the direction along iis minor side, and the minor-

side width of paper moneys of principal countries in the
world ranges from about 60 to 1ZQ mm. The pattern can
therefore be added always on:-the face of a copy of any
bank note. Even a part of any bank note copy cut ouﬁ
and put to a bad use can be examined to read an added
pattern. The model number of the copying machine used
to copy the bank note can thereby_be known.

Fig. 11.is a flow chart of the procedure of setting
the pattein level selection signal PS in accordance with
the first embodiment. Processing in accordance with
this procedure is controlled by the CPU 414.

Immediately after the start of copying, in step (S)
1102, "0O" is set as the pattern level selection signal
PS. Next, in step 1103, the present determination level
H and the value of PS are compared. If the level H is
higher, the wvalue of H is set as PS in step 1104. If
the level H is not higher, the -process returns to step
1103. That i§, the maximum of the recofded values of
the discrimination signal H between the copying sfart to
the present time is set as.BS.

As described above, in the first embodiment, a
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particular pattern which is difficult to discriminate
with human eyes is added in accordance with the method
of identifying a copying mﬁchine; so that the pattern
can be used as a key to identifying the copying machine
in case where a particular kind of original (e.g., a
bank note) which should hot be cppied'is copied. The
particular pattern is repeatedly added at a pitch
shorter than ﬁhe width of a bank note in the direction
along the minor side thereof, so that the added
partiéular pattern can glways be included even in a part
of a copy of the bénk note which is cut oﬁt to be put to
a bad use. 'It is possible to ascertain the copying
machine usé§ %r the person who has operated thé copying
machine or td:limit suspected machines or persons by
examining the added pattern.

Further, the degree of similarity of the read image
and the particular patternipreviously registered is
detected. 1If the degree of similarity is high, it is
determined that the probability of a particular kind of
original being copied is high, and the added pattern is
intensified.so as to be easy to discriminate. If the
degree of similarity is low, the pattern 'is weakened or
is not added.to avoid a reduction in the image quality
of ordinary copies. -

The present invention is not limited to the above-

described first embodiment. In the first embodiment,
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the manufacturer's serial number of a copying machine or
an encoded pattern of this number is used as a
particular pattern to be added. However, any other
pattern can be added so long as it has information which
serves for identification of the copying machine. For
example, it has infoﬁmation such as the machine
manufacturing date, the machine lot number, and/br a
machine version name for ideﬁtifyiné the machine.

In the first embodiment, a copying.machine used to
Icoby a particular kind of original is identified.
However, the present invention is not limited to this; a
person who has copied a particular original may be
identified.

A copying machine requiring inse:ting an
identification card for identifying an operator when the
machine is used and a machine requiring inputting an
identification number are known. Such copying machines
may be arﬁanged to add the recognized identification
number or an encodéd pattern of this nuqbe; as a
particular pattern.

fhe date of copying or an encoded data on the
copying date may also be added as a particular pattern.

An example of a modification of the first
embodiment will.-be described below.

The copying machine of this example has the same

overall construction as that of the first embodiment,
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and only different portions will therefore be described.

Fig. 12 is a block diagram of the construction of a

. pattern addition circuit in accordance with the modified
example of the first embodiment.

In this copying machine, as shown in Fig. 12, the
lower bit of the two~-bit signal CNO is diréctly supplied
to AND gate 913 without being supplied through an
inverter as in the case of the first embodiment. In
this case, the combination of the signal CNO and an
output color of a print may be selected to establish
the same relationship as that shown in Fig. 31.

This Eoéying machine also has the same advantages
as the firséféébodiment.
<Second Embodiment>

The second embodiment of the present invention will
now be described below.

This embodiment has features relating to the
operating section shown in Pig. i. This embodiment can
also be applied to the arréngement using either one of
the pattern addition circuit shown in Figs. 9 and 12..

Fig. 13 is a front view of the appearance éf an
operating unit in accordancé with the second embodiment.
A ten key cluster 1201 is provided which is used to
select the number of copies and to select one of Qarious
operation modes. An asterisk (*) key 1201 is used in

association with the ten key cluster 1201 to select the
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operation mode. A liquid crystal touch panel 1203
serves as both a display panel and an input panel. 2
copying start key 1204 is used to start copying. An
image repeat key 1205 is used to designate an image
repeat function described later.

Fig. 14a is a diagram_bf a displaying staté of the
liquid crystal touch panel 1203 in accordance with the
second embodiment when a ﬁoﬁérmsource is turned on. The
number of‘copies is designated with the ten key cluster
1201 and the designated number of copies is displayed on
the screen at an upper right position. In Fig. 14A
showing the initial display. state, the indicated number
of copies_igflé

The imagé repeat function, which is known per se,
will be described in detail, and only an outline of it
will be given.

Fig. 15 is a diagram'of'an example of the image

"repeat function in accordance with the second

embodiment. The image repeat. function is designated

with respect to an original indicated by 1301 to enable
an image, e.g., a character A, read from the original to
be repeatedly output onto one outpﬁt paper sheet such as
that indicated by 1302.

Fig. 14B is a diagram of a displaying staté gf the
liquid crystal touch panel when the image repeat

function in accordance with the second embodiment is
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used.

To designate the image repeat function, the image
repeat key 1205 is first pressed. When the iﬁage repeat
key 1205 is pressed, the liquid crystal touch panei 1203
displays as shown in Fig. 14B. The number of images to
be repeatedly formed is designated by being increased
with an up key 1220 or by being reduced yith a down key
1221 or is automatically deéignated byfan automatic key

©1222. When the setting is ébmpleted, an end key 1223 is
finally pressed to confirm the completion of the
setting.

In fhe.second embodimgnt, there are a pattern
addition maﬁé;for adding to a copying output (copy) a
hard-to-see ﬁétten to identify the copying machine used
or a person who has operated the copying machine, and a
pattern addition inhibition mode for inhibition addition
of the pattern.

In the second embodiment, when the gowér source is
turned on, the pattern addition mode is selected.
Ordinarily, copies are made always in this mode. 1If
necessary, the pattern addition inhibition mode can be
designated by using the ten key cluster 1201 and the
asterisk key 1202. For example, if the'operator
successively inputs o

(*] [2] (0] (4] (2] (9] [*1,

the pattern addition inhibition mode is selected. This
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key input order is not released to general users; it is
released to servicemen or particular operators. 1In the
pattern addition inhibition mode, while the pattern for
identifying the copying machine or the operator is not
added to the copying output (copy), the following
restrictions upon use or measures are effected.

(1) In the pattern addition inhibition mode, the number
of copies is limited to one ‘to prevent a large number of
copies of an original which should not be copied from
being made and abused.

(2) In the pattern addition inhibition mode, the image
repeat function is inﬁibited'to a large number of copies
of an origihgliwhich should not be copied from being
made and abuséé, as in the case (1).

(3) Simultaneously with the completion of copying in
the patterh addition_iphibition mode, the copying |
machine is reset in the pattern addition mode. That is,
the machine is prevented from being left in the pattern
addition.inhibition mode so that a large number of
copies of an original which should not be copied can be
made and abused by ﬁnspecified users.

(4) In the pattern addition inhibition mode, thé date
of use of the.copying machiné is stored in the copying
machine. Further, in the case of a copying maéhine
requiring inserting an identification card into the

machine or inputting an operator's identification number
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to identify thé operator,.an opératcr's identification
number or the like is stofed in a non-volatile memory in
the machine. That is, if copies are abused, all
information stored in the machine ;s examined to limit
suspected operators to some extent.

<Third Embodiment>

The third embodiment will be described below.

The construction of the:third embodiment is the
‘same as.the first embodiment except that construction of
the image scanner unit is different from that of the
first embodiment. The other units are therefore
.unillustrated and the description for them will not be
repeated. ... -

Fig.'lszi; a block diagram of the construction of
the image scanner in accordance with the third
embodiment. Components of this embodiment corresponding
or identical to those shown in fig. 1 are indicated by
the same reference characters and the description for
them will not be repeated.

In Fig. 16, a block 2411 represents a pattern
generation circuit, a block'2413 an I/0 port, a block
2414 a CPU, a block 2415 a ROM, a block 2416 a RAM, and
a block 2410 an AND gate. '

The operaﬁion of this unit will be descriﬁea below.
A logical AND of an 8-bit output V from the density

conversion circuit 408 and determination signal H output
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from the determination circuit 409 is obtained to be
outpﬁt as V'. Consequently, when determination signal H
= 1, that is, it is determined that a particular kind of
original is being read, the pattern generation circuit
2411 described later becomes through and output V' = FF
(255) irrespective of the value of input signal V. When
determination signal H = 0, that is, it is determined
'that no particular kind of ‘original is being iead, the
pattern generation circuit 2411 described later becomes
through and the value of inpgt signal V is directly
output as output signal V'. When determination signal H
= 2, that-is, there is a probability of a particular
kind of origihal being read, the pattern generation
circuit described later generates a particular 2-bit
pattern signal which is supplied to the AND gate 2410
together with determination signal K. The pattern
signal and input signal V are thereby combined to form
output signal V'. '

Figs. 17A and 17B aré diagrams showing results of
processing.of the paﬁtern generation circuit 2441 in
_accordance with the third embodiment.

Fig. 17A shows a processing result in a case where
5 particular kind of original is read. 'An original 801
includes a particular image 803, i.e.,the particuiar
kind of original. When the copying machine is read by

the copying machine in response to a copying
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"Particular kind of original" referred to herein
denotes an original such as a bank note or bill copied
alone or a combination of a bank note or bill with other
originals. The present invention is applicable no
matter what the concept of "particular kindlof
original™. For example, the image 803 may be a
particular kind of ériginal while the image 801 is a
partiéuiar kind of original in the example shown in Figqg.
17A. .
<Fourth Embodiment>

In the above-described first to third embodiments,
the method of discriminating particular kinds of
originél is;applied to the image scanner unit. Howéver,
the presentbi;vention,is not limited to this, and an
independent image processing unit may be arranged to
discriminate particular kinds of original.

Fig. 18 is a diagram of the construction of an
image processing system in dccordance with the fourth
embodiment. A block 2901 represents an image scanner, a
- block 2092 a video tape recorder (VTR), a block 2903 a
still video camera (SVC), a block 2904 an image
processing unit having a particular original
discriminatign function in accordance with this
embodiment and having a frame memory, and a blécg 2905
an image output unit such as a facsimile apparatus or a

printer. The image scanner 2901, the VTR 2902 and SVC
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instruction, an output image 802 is obtained. In the
output image 802, a particular region 804 corresponding
to the position of the particular image 803 is masked.
That is, the particular region 804_is painted out, for
example, by magenta (M) if CNO = 0, by cyan (C) if CNO =
l, or by yellow (Y) if CNO = 2. Consequently, the
particular region'804 is not normally copied and the
particular original image'303 is not reproduced in a
recognizable state.

Fig. 17B shows a case of reading a particular
image. 1In this case, output signal H = 2 frcm the
determination circuit 409 is output and the pattern
generation‘gi%@uit 2411 generates a signal representing
a certain patEérn to be output. For example, as shown
in Fig. 17B, information including the model number of
the machine and/or the date of use of the machine is
printed as this pattern at certain intervals over the
copy. The pattern is printed in yellow, so that even if
such information is printed by erroneous determination
while no particular image is included in the original,
the deterioration in image quality cannot be recognized
by'the user and there is no serious problem in using the
output image. If an output hard copy is printed from a
particular kind of original and is put fo the éame use
as the originai, the machine used to.obtain this copy

can be identified from the pattern printed in yellow.
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2903 are shown as examples of input units of this
embodiment but these afe not exclusive and a host
computer or the like may also .be connected.

The construction of the image processing unit 2904
will be described below. The image processing unit 2904
is provided with the determination circuit 409 and the
pattern generation circuit 2411 described above with
respect t6 the third embodiment to have a particuiar
original discrimination function. The operation of
particular original discrimination is the same as that
in accordance with the third embddiment and details of

LS

it will not be repeated.

The opéqétion of the image processing unit 2094
will be described below. When an image signal is
supplied from the image scanner 2901, the VIR 2902 or
the SVC 2903 to the image processing unit 2094, the
operation of discriminating'particular kinds of original
is successively performed by using the frame memory and
discrimination results are,output to the image output
unit 2905.

Thus, the imag; processing unit for discrimigating
particular kinds of originals is independently provided
to prevent, for example, a communication system from
communicating by using particular kinds of oriéinal or
outputting such originals.

In the fourth embodiment, the image output unit
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2905 may be provided with a determination circuit and a
patten generation circuit to enable discrimination
according to print signals ¥, M, C and BK or ¥, M and C,
or R, G and B and to output images accordin§ to
discrimination results, i.e., to enable discrimination
with respect to-any.input as well as to reduce
deteriorations in image quality when a determination
error occurs..

In the fourth embodiment, the determination signal
signal H is a 3-bit signal of 0 to 2. However, it is
also possible to increase the number of bits to change
the densify 6f an added pattern (add-on information)
according ﬁé'ﬁhé discrimination rate, i.e., the
probability oé the existence of a particular kind of
original.
<Fifth Embodiment>

According to the above mentioned method, a memory
function for storing a particular pattern and a
composition function for éombining this particular
pattern with an output image are added and copying is
performed by combining an output image and a particular
pattern having a color tone and a deﬁsity such as to be
inconspicuous with human eyes. It is thereby possible
to regognize that the reproduced image is not An.
original but a copy.

However, this method is unsatisfactory in terms of
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security for prevention of forgery, because the
composition function for combining a particular pattern
to an output image may be removed fromlthe copying
machine or the memory function for storing a particular
pattern may be replaced with a memory function storing
no such particular pattern to output an image without
combining a particular pattern therewith, so that it is
impossible fo'identify the reproduced image as an
original or a c&py. This embodiment solves this
problem.

Fig. 20 is a sectional side view of the
construcfioﬁ of a digital color copying machine in
accordance%ﬁigh a fifth embodiment of the present
invention. fhe whole machine illustrated is generally
composed of a reader unit 5201 and a printer unit 5203.
(Construction of Reader Unit)

Fig. 19 is a block diagram of the construction of
the reader unit 5201 shown in Fig. 20. 1In Fig. 19, a
block 5100 represents an image sensor which is
constituted of a CCD or the like and which converts read -
image informétion into an electrical signal to output an
analog image signal to an A/D conversion section 5101.
The A/D conversion section 5101 converts the analog
signal into bihary data, i.e., a digital image Signal,
for example, with a predetermined threshold wvalue an&

outputs the digital image signal to a color masking
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section 5102. An under color removal section 5103
removes gray components from the three-color signal to
substitute a black signal. & gradation correction
section 5104 executes gradation processing (gamma-,
brightness- contrast-, and density-conversion and the
like). An image modulator 5105 incorporates an
unillustrated area generation circuit and executes
various kinds of image processing by this circuit. An
enlargement/reduction section 5107 effects magnification
changing processing.

An add-on board 5116 is'connected to the body of
the copyiﬁgimachine by a connector 5117. 2An image bus
5121, a siéﬁa% line 5118 and a CéU bus 5120 are provided
on the add-on board. The CPU bus 5120 is connected '
through the connector 5117. The signal line 5118 is
always maintained in an active state by an add-on
character formation section 5109 and is made positive
when the add-on board 5116 is disconnected. The add-on
character formation section 5109 generates an image
signal based oﬁ a pattern_stored in a font ROM 5110.

- This pattern is used as a code indicating fhat an output
image is not an original image but a copy image.

An image composition section 5106 éombines the
image signal from the original and the image siénal from
the add-on character formation section 5109. This

composition is effected in such a manner that the image
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from the add~on character formation section 5109 is
output with a certain density and color tone. A pattern
having . a color tone and a density such as to be
positively read with a CCD or the like while being
inconspicuous with human eyes is thereby selected and an
effective forgery prevention.function is thereby
achieved.

An interface 5108 interfaces with the image forming
unit, i.e., the printer and functions to effect
communication with the printer unit 5203, for example,
by é serial communiéation section as well as to transmit
the imagé’signal. A system bus 5111 connects a CPU
5112, a R0ﬁ35}14 and a RAM 5113 to to transmit signals
relating to the operation of this unit. The CPU 5112
operates for overall control of the unit. In the ROM
5114, a prograﬁ for operating the CPU 5112 is stored.
The RAM 5113 is used as a work area for the CPU 5112
which performs control operations based on the program
in the ROM 5114.

An operating section 5115 has keys and switches for
setting copying conditions with respect to an image read
with the image sensor 5110 by combining copying modes
(conditions relating to the density, the number of
.copies and the magnification) and has a displaf.-
(Construction of Printer 5203)

Referring to Fig. 20, the printer 5203 has a
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polygon scanner 5301 fqr séanning a surface of a
sensitive drum with laser light, an initial-stage image
formation section for forming an image in magenta, and
cyan, yellow and black image formation sections 5303,
5304, and 5305 having the same construction of the image
formation section 5302.

The image forming unit 5302 also has a sensitive
drum 5318 on whicﬁ_a'latent'imége is formed by exposure
to laser light, and a development device 5113 for
effecting toner development on the drum 5318. In_the
development device 5313 are provided sleeve 5314 for
applying & development bias to effect tonei devélopment,
a primary éﬁaiger 5315 for charging the sensitive drum
5318 to a desired potential, a cleaner 5316 for cleaning
the surface of the drum 5318 after transfer, an
auxiliary charger 5316 for charging the su;face of the
drum 5318 cleaned by the cleaner 5317 to enable suitable
charging at the primary charger 5315, a pre-exposure
lamp 5330 for erasing Fes;&ual charge on the drum 5318,
and a transfer charger 5319 for effecting discharging on -
the back side of a transfer belt 5306 to transfer.a
toner image on the drum 5318 to a transfer sheet.

Transfer sheets are accommodated in cassettes 5309
and 5310. An attraction charger 5308 enables a.t;ansfe;
sheet from the cassette 5309 or 5310 to be_attracted.to

the transfer belt 5306. A transfer belt roller 5312 is
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used to rotate the transfer belt 5306 and to effect
attraction charging on the transfer belt 5306.

A charge removing charger 5324 enables the transfer
sheet to be easily separétéd from the transfer belt
5306. A separation charger 5325 serves to prevent an
image disturbance dﬁe to separation discharge when the
transfer sheet is sepérated from the transfer belt.
Pre-fixation chargers 5326 and 5327 serve to reinforce
adhesion of toner to the transfer sheet after the
separation to prevent occurrence of an image
disturbance. Transfer.belt charge removing chargers
5322 and 5323 remove charge from the transfer belt 5306
to electro;ta?ically initialize the transfer belt 5306.
A belt ciea;e; 5306 serves to remove contaminations on
the transfer belt 5306.

A sheet end sensor 5329 detects and end of the
transfer sheet supplied onto the transfer belt from a
paper feed section 5308. A:detection signal from the
sheet end sensor 5329 is transmitted from the printer
unit to the reader unit to be used as a sub scanning
sync signal ‘when a video signai is transmitted from the
readér unit to the printer unit.

(Copyving Operation)

A procedure of attaching the add-on board.5116 to

the main body of the copying machine and using a forgery

prevention function in an add-on mode will be described
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below.

Figs. 21 and 22 are diagrams of the operation in
the add-on mode in accordance with the fifth embodiment.
Fig. 23 is a flowchart of the operation of setting the
add-on mode in accordance with the fifth embodiment, and
Fig. 24 is a flow chart of ﬁhe copying operation in
accordance with the fifth embodiment.

Referring to Fig. 23, an image for setting the add-
on mode which is a service mode (option) is shown on the
display (not shown) of the operating section 5115, as
illustratéd in Fig. 21 (step S1). 1In the fifth
embodiment, the display is a touch panel. The operator
presses a k;y.5401 which is_one of icons in the
displayed‘iﬁégé to set the édd—on mode (step S2), or
presses a key 5400 in the icons to cancel (does not set)
the add-on mode (step S3), thereby designating |
addition/non-addition of the forgery prevention
function.

Only a person who maintains the 6opying machine,
i.e., a serviceman or the like is allowed to effect the
above-described processing, and general users cannot
operate the machine in this manner. The maintenance man
cancels the add-on mode, for example, for maintenance
operation, cﬁécks malfunctions or the like of fhe
machine, and resets the add-on mode after the completion

of checking.
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To start user's copying operation, an ordinary
copying key (not shown) of the operating section 5115 is
pressed. If the add-on mode has been set, the signal
line 5118 is checked. 1If the line is active (step S21),
the add-on board 5116 is in the attached state and the
copying operation is immediately started (step S22). 1If
the signal line 5118 is positive, that is, the add-on
poard is not attéched'(étep §21), the copying operation
is not executed and a warﬁing message such as that shown

- in Fig. 22 is shown by the display (step S23). Needless
| to say, when the add-on mode is not set, a maintenancé
operation -or the like is performed by a maintenance man
and the ordina?y copying operation can be performed.
That is, durin; the copying operation, the signal line
5118 is not checked.

Thus, the fifth embodiment of the present invention
is characterized in controlling the machine so that the
machine is automatically disabled from copying when the
forgery prevention function is removed by the user.

In accordance with the fifth embodiment, as
described above, a circuit for preventing forgery can
easily be added and, once the forgery prevention
function is added, the machine is automatically disabled
from éopying if an act of disconnecting this ciicﬁit,
i.e., removing the forgery prevention function other

than after service operations is performed, thereby
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ensuring security against forgery.
{Sixth Embodiment>

Fig. 25 is a block diagram of the construction of a
reader unit in accordance with the sixth embodiment, and
Fig. 26 is a diagram of a memory map under the control
of a CPU which controls the reader unit in accordance
with the sixth embodiment. This embodiment has the same
construction as that shown in.Fig. 19 except for the
add-on board. The same functions and construction as
those of the unit shown in Fig. 19 will no be described
and only specific features of the sixth emboéiment will
be described below.

Referrlng to Fig. 25, an add-on board 6216 of the
sixth embodlment is connected to the body of the copying
machine by a connector 6217. An image bus 6221 and a
signal line 6218 are provided on the add-on board. The
signal line 6218 is always maintained in an active state
by an add-on character formation section 6209 and is
made positive when the add-on board 6216 is
disconnected. The add-on character formation section
6209 generaﬁes.an image signal basea on a pattern stored
in a font ROM 6210. This pattern is used as a code
indicating that an output image is not én original image
but a copy image. -

The font ROM 6210 storing the pattern in the add-on

board is also connected to a CPU bus 6220, so that a CPU
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6112 can directly read the content of the font ROM 6210.
- As shown in the memory map of Fig. 26, the font ROM 6210
- is divided into a header section for storing header
: infoimation such as serial numbers and a fonﬁ data
section for storing font data.
Fig. 27 is a flow chart of the copying operation in
. accordance with the sixth embodiment.

In the add-on mode, when a copy key (not shown) of
the operating section 6115 is pressed, header
information stored in the font ROM 6210 is read out
{step 83;2., If a predetermined condition is satisfied
(step 832), the copying operétion is immediately started
(step 833);:'§f the condition is not satisfied, a
warning message, such as that mentioned above with
respect to the fifth embodiment and shown in Fig. 22, is
displayed on the display (not shown), and the process is
terminated without performing the copying operation
{step S34). ¢

Thus, in the sixth embodiment, a certain condition
related to header information is imposed as a means for
coping with a situation where the header information is
changed, for example, by interchange of the add-on
board, ahd the copying machine is .controlled so as to be
capable of copying only when the condition is éagisfied,
This embodiment is thus arranged by considering a

situation enabling forgery, which cannot simply
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determined from the attachment state of the add-on
board.

In the above-described fifth and sixth embodiments,
a condition related to the attachment state of the add-
on board and condition adaptation of heater information
are respectively used as conditions for the copying
operation. Copying may be allowed on condition that
both these two conditiéné are satisfied.
<Seventh Embodiment> .

Although means for adding a particular pattern as

described above have also been used for black-and-white

copying, It is useless to add a particular pattern to a

black-and—whité copy since all particular originals
which should ﬁ;t bé copied are chromatic, and the
quality of the reproduced image is deteriorated if a
particular pattern is added.

The seventh embodiment of the present invention
will be described below. ¢

A copying machine in accordance with the seventh
embodiment has a construction in which a circuit for
determination as to whether a read image is achromatic
or chromatic is annexed to the image scanner unit
described abowe as a unit of the first or third
embodiment. |

Fig. 28 is a block diagrém of the construction of

the image scanner unit in accordance with the seventh
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embodiment. 1In Fig. 28, circuit blocﬁs haviﬁg the same
functions as those shown in Fig. 1 are_indicated by the
same reference characters and they will not specifically
be described. As particularly different circuits, there
are a CPU 7414, é ROM 7415, a RAM 7416, a pattern
addition circuit 7410, and an achromatic/chromatic color
discrimination circuit 7417 provided between the density
conversion circuit 408 and the péttern addition circuit
410.

The achromatic/éhromatic color discrimination
circuit 7417 determines a read image to be copied as a
chromatic-or achromatic (black-and-white) image. If it
determines%ghét the read image is chromatic, it makes
the pattern‘aédition circuit 410 execute pattern
addition. 1If it determines that the read image is
achromatic, it inhibits the pattern addition circuit 410
from executing pattern addition.

This determination result is sent to the pattern
addition circuit 7410 as a 1-bit determination signal
CH. CH = 0 if the read image is determined as an
achromatic image, and CH = 1 if tﬁe read image is
determined as’' a chromatic.image._i

The pattern addition circuit 7410 in accordance
with this embodiment will be described below.

.Fig. 29 is a block diagram of the construction of

the pattern addition circuit 7410 in accordance with the
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seventh embodiment.

In Fig. 29, circuit blocks having the same
functioﬁs as those shown in Fig. 9 (first embodiment)
are indicated by the same reference characters and they
will not specifically be describéd. In this
embodiment, an AND gate 7911 which processes the
determination signal CH received from the
achromatic/chromatic color discrimination circuit 7417
always outputs 0 when CH = 0. At this time, the image
signal v is output as image signal V' while no
particular pattern is added from an adder 912 to the
image signai V. |

Thus,%thé seventh embodiment satisfies a

requirement that no particular pattern should be added

to an image reproduced as a black-and-white copy. Thus,
image reproduction is effected without adding a pattern
in the pattern addition circuit 7410 to prevent any
deterioration in image quality.
<Eighth Embodiment>

In the ébove-described seventh embodiment, pattern
addition/non-addition is controlled based on R, G, and B
signals read with the reader of the copying machine.
However, the present invention is not limited to this,
and the arrangement may be such that, with reséec£ to
image data (R, G, and B signals) obtained f;om an

external unit, e.g., a host computer, determination is
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also be made as to achromaticity or chromaticity in the
same manner as the sevenfh embodiment, and pattern
addition in the pattern addition circuit is inhibited
for black-and-white copying if a read image is
recognized as achromatic.

Fig. 30 is a diagram of an image processing system
in accordance with the eighth emquiment of the present
invention. As shown in Fig. 36, the image processing
system includes an external unit 8061, e.g., a host
computer, an image scanner 8003, a printer 8004, and a
relay unit 8002. The relay unit 8002 £elays the
external ;nit 8001 and the printer 8004 (image scanner
8003) and ﬁééﬁthe same components as the determination -
circuit 409, the achromatic/chromatic color
discrimination circuit 7417, the pattern addition
circuit 7410, the I/0 port 413, the CPU 7414, the ROM
7415 and the RAM 7416.

The operation of this, system will be described
below.

When the relay unit 8002 receives an image signal
from the external unit 8001, it examines the ratio of
R/G/B components and determines that the received image
signal represents a black—-and-white sigﬁal if the ratio
of 1 : 1 : 1. In this case, the signal is sent.tg the
printer 8004 without adding a pattern by the pattern

addition circuit.
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In each of the embodiments 7 and 8, pattern
addition is inhibited only when a black-and-white copy
is supplied. However, the copying machine may be
controlled in such a manner that addition of a
particular pattein is also inhibited when a
monochromatic copy mode or a two-color copy mode is
designated with respect to an original.

The present invention ﬁé& be appliéd to a system
constituted of a plurality of units or to an apparatus -
constituted on one unit. Needless to say, the present
invention_can also be applied by supplying a system or
an apparatus with a program for achieving the same
effect of ﬁhé invention.

With respect to the above~described embodiments,
laser beam printers have been illustrated but the
present invention is not limited to them. The present
invention is applicable to ink jet printers, thermal
transfer printers and the’like. Specifically, the
present invention may be applied to a bubble-jet printer
using a'fype of head which jets liquid drop;gts by
utilizing £ilm boiling caused by thermal energy.

The color of the added patterﬁ in accordance with
the present®invention is not limited'to.yellow selected
in the_above;described embodiments; it may be éel;cted
from other colors, e.g., quiet colors such as yellowish

green and gray, and high-value colors such as light
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violet and light green.

The means for inputting an original image in
accordance with the present invention is not limited to
the reader used in the above-described embodiments; it
may Se a means using a still video camera or a video
camera or a means for inputting an image formed by a
computer graphic system.

Needless to say, the'present invention also
comprises a combination of two or more of the above-
déscribed embodiments.

The present in?ention is not limited to the above-
described embodiments and can be variously modified

within the'scgpe set forth in the appended claims.
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1. An image processing apparatus comprising:

input means for inputting image data:;
processing means for processing the image data
»  input by said input means and outputting a reproduciton
data for reproducing the image represented by the image

data;

addition means for addlng 1nformatlon for
identifying an apparatus, w;th whlch the image data is
processed, to the image represented by the reproduction
data,

wherein the information is added so as to be
difficultvfor the human eye to discr%minate.
2. An apégfétus according to claim 1, wherein the
information is added with yellow pattern.
3. An apparatus according to claim 1, wherein the
information relates to manufacturer's serial number of
the apparatus with which the image data is processed.
4. An apparatus according to claim 1, wherein the
information is repeatedly added to the image represented -
b} the reproduction data.
S. An image processing method comprising steps of:

input step of inputting image data}

processing step of processing the image d&ia.input_
is said input step and outputting a reproduction data
for reproducing the image represented by the image data;

//
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addition step of adding information for identifying
an apparatus, with which the image data is processed, to
the image represented by the reproduction data,

wherein the information is added so as to be
difficult to discriminate with human eyes.
6. An image processing apparatus comprising input
means for inputting a plurality of color component
signals; .

processing means for processing the plurality of

.+ color component signals and outputting a plurality of

frame-sequential color signals,

wheféiﬁ said processing means synthesizes
informatioﬁfrélating to an apparatus, with which the
plurality of_;olor component signals are processed, with
at lest one of the plurality of frame¥sequentia1 color
signals.
7. An apparatus according to claim 6, wherein the
information is added with yellow pattern.
8. An apparatus according to claim 6, whérein the
information relates to manufacturer's serial number of
the apparatus with which the image data is processed.
9. An apparatus accofding to claim 6, wherein the
information is repeatedly added_to the ihage represented
by the reproduction data. -
10. An image processing method comprising steps of;

input step of inputting a plurality of color

This Sheet Has Beéh Replaced.
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component signals;

processing step of processing the plurality of
color component signale and outputtng a plurality of
frame-sequential color signals,

wherein said processing step includes step of
synthesizing information relating to an apparatus, with
which the plurality of color component signals are
processed, with at least one of the plurality of frame-
eequential color eignals.
11. An image processing apparatus comprising:

determination means for determining the degree of
s;mllarlty between an input image and a predetermined
image:; and .

processing means for processing the input original
image deta according to a result of determination made
by said determination means, wherein said processing
means includes addition precessing means for adding a
predetermined pattern to the: input image according to
the degree of similarity determined by said
determination means.
12. An apparatus according to claim 11, wherein a
signal provided as an original image data representing
the input image is color—-decomposed into one of a signal
having magenta,- cyan and yellow color componenfs end a
signal having magenta, cyan, yellow and black color

components, and wherein said addition processing means
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adds the predetermined pattern to a yellow COMpPON&nt
image signal.

13. An apparatus according to claim 11, wherein said
addition processing means includes control means for
controlling the density level related to a copditicn of
addition of the predetermined pattern according to the
degree of similarity. |

14. 2an app;ratgs according to claim 13, wherein said
addition condition includes a condition of inhibiting
addition of the predetermined pattern.

15. An apparatus according to claim 11, wherein the

predetermined pattern includes information on a

-
-

peculiarity*b? the image processor.

16. An apparatus accordin§ to claim 11, wherein said

addition processihg means includes addition means for

repeatingly adding the predetermined pattern in certain
cycles.

17. An apparatué according to claim 11, wherein said

addition processing means includes a mode of adding the

predetermined pattern and a mode of inhibiting addition
of the predetermined pattern.

18. An image processing apparatus comprising:
generation means for generating patfern data;
confirmation means for confirming the stafe ;f said

generation means; and

determination means for determining execution/non-
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execution of said image processing based on a
confirmation result obtained by said confirmation means.
19. An apparatus according to claim 18, wherein said
confirmation means includes detection means for
detecting the existence/non-existence of said generation
means, and said determination means determines execution
of said image processing provided that said detection
means detects the existence of said generation means.
20. An apparatus according to claim 18, wherein said
generation means includes memory means for previously
storing predetermined information, said confirmation
means confirﬁs whether the predetermined information
stored by 5&1% generation means.satisfies a
predeterminedwcondition, and said determination means
executes said image processing provided that said
confirmation means confirms that the predetermined
condition is satisfied. |
21. An apparatus according to claim 18, further
comprising display méans for displaying a predetermihed
message when said determination means determines non-
execution of said image proﬁessing.
22. an image processing apparatus comprising:

input means for inputting image data;

composition means for combining a predetefmiﬁed
pattern with the image data input by said input means;

output means for outputting the image data obtained

Thla Sheet Has Been Repl
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by said composition means; and

control means for selecting execution/non-execution
of the operation of said composition means according the
input image data and/or an output mode of said output
means.
23. 2An apparatus according to claim 22, wherein said
input means includes an external input means for
inputting the image data from an external unit.
24. 2An apparatus according to claim 22, wherein said
input means includes read means for reading an'origihal.
25. An apparatus according to claim 22, wherein said

control means selects non-execution of the operation of

-
-

said composft%bn means when said output means is set in
a mode such as to output achromatic image data.

26. An apparatus according to claim 22, wherein said
control means selects non-execution of the operation of
said composition means if an achromatic image data is
input by said input means. :

27. An apparatus according to claim 22, wherein said
output means includes image formation means for forming
a visible image based on image data obtained by said

composition means.
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ABSTRACT

An image processing apparatus previously stores
information on particular kinds of image, determines
the degree of similarity between an input full-color
image signal and the information on particular kinds
of image, controis conditions for addition of a
particular pattérn previously stored according to a
resﬁlt of the determination, and outputs an image by
adding or not adding the particular pattern to the
full-color image signal according té the addition

conditions.

FIGURE 1
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of the identification information in the printed vi si bl e i mage
depends upon the determ ned de- gree of simlarity.
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wherein the representation of the identification in-
repeatedly in the printed visible I mage.
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49.. A nethod accor di ng to any of clains 38 to 48,fur- t her conpri sing
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51. A digital colour copier including an apparatus ac- cording to any
of clains 25 to 37. '
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What is claimed is:
1. An image processing apparatus comprising:

input means for inputting image data;

processing means for processing the image data input

- by said input means and for outputting a reproduc-
”IIIIII I"I" III" "III " IIII tion data for reproducing the image represented by
e the image data;
addition means for adding information for identifying
the apparatus, with which the image data is pro-
cessed, to the image represented by the reproduc-
tion data,

wherein the information is added sO as to be difficult

to discriminate with human eyes, and wherein the
information relates to the apparatus identification
data given by a supplier who supplies the appara-
tus. .

2. An apparatus according to c¢laim 1, wherein said
addition means includes a memory for storing the appa-
ratus identification data, and wherein the memory is

- accessed in synchronism with image processing by said
processing means.

3. An apparatus according to claim 1, wherexn the
information is repeatedly added to reproduction data
corresponding to a single image. .

4. An apparatus according to claim 1, wherein the
information is added with vellow pattern.

5. An image processing apparatus comprising:

input means for inputting image data;

processing means for processing the image data input

by said input means and for outputting a reproduc-
tion data for reproducing the image represented by
the image data;

addition means for adding information for identifying
the apparatus, with which the image data is pro- _
cessed, to the image represented by the reproduc- &
tion data,

wherein the information is added so as to be difficult
to discriminate with human eyes, and wherein the
information relates to manufacturer’s serial number
of the apparatus with which the image data is pro-
cessed.
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6. An apparatus according to claim 5, wherein said
addition means includes a memory for storing the appa-
ratus serial number and wherein the memory is accessed
in synchronism with i image processing by said process-
ing means.

7. An apparatus accordlng to claim 5, wherein the
information is repeatedly added to reproduction data
corresponding to a single image.

8. An apparatus according to claim 5, wherein the
information is added with yellow pattern.

9. An image processing method comprising:

an input step of inputting image data;

a processing step of processing the image data input
in said input step and outputting a reproduction
data for reproducing the image represented by the
image data;

an addition step of adding information for identifying
the apparatus, with which the image data is pro-
cessed, to the image represented by the reproduc-
tion data,

wherein the information is added so as to be difficult
to discriminate with human eyes, and wherein the
information relates to the apparatus identification
data given by a supplier who supplies the appara-
tus.

10. A method according to claim 9, wherein said
addition step includes the step of accessing a memory
which stores the apparatus identification data in syn-

 chronism with image processing in said processing step.

11. A miethod according to claim 9, wherein the infor-
mation relates to manufacturer’s serial number of the
apparatus with which the image data is processed.

12. A method according to claim 9, wherein the infor-
mation is repeatedly added to reproduction data corre-
sponding to a single image.

13. A method according to claim 9, wherein the mfor-
mation is added with yellow pattern.

14. An image processing apparatus comprising:

input means for inputting a plurality of color compo-
nent signals; and

processing means for processing the plurality of color
component signals and for outputting a plurality of

‘processed color signals, -
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wherein said processing means synthesizes informa-
tion relating to the apparatus, with which the plu-
rality of color component signals are processed,
with at least one of the plurality of processed color
signals, and wherein the information is synthesized
so as to be difficult to discriminate with human
eyes.

15. An apparatus according to claim 14, wherein the
information is repeatedly added to reproduction data
corresponding to a single image.

16. An apparatus according to claim 14, wherem the
information is added with yellow pattern.

17. An image processing apparatus comprising:

input means for inputting a plurahty of color compo-

nent signals; and

processing means for processing the plurality of color

component signals and for outputting a plurality of
frame-sequential color signals,

~ wherein said processing means synthesizes informa-
“tion relating to the apparatus, with which the plu-
rality of color component signals are processed,
with at least one of the plurality of frame-sequential
color signals, and wherein the information relates
to manufacturer’s serial number of the apparatus
with which the image data is processed.

18. An apparatus according to claim 17, further com-
prising a memory for storing the apparatus serial num-
ber and wherein the memory is accessed in synchronism
with signal processing by said processing means.

19. An apparatus according to claim 17, wherein the
information is repeatedly added to frame-sequential
color signals corresponding to a single image.

20. An apparatus according to claim 17, wherem the
information is added with yellow pattern.

21. An image processing method comprising:



-

LT - 28 UL w7

25.

* REPLACEMENT SHEET

an input step of inputting a plurality of color compo-
nent sxgnals and
~ a processing step of processing the plurality of color
component signals and outputting a plurality of
processed color signals,

wherein said processing step includes the steps of

synthesizing information relating to the apparatus,
with which the plurality of color component sig-
nals are processed, with at least one of the plurality
of processed color signals, and synthesizing the
information so as to be difficult to dxscnmmate the
information with human eyes.

22. A method according to claim 21, wherein the
information relates to manufacturer’s serial number of
the apparatus with which the image data is processed.

23. A method according to claim 21, wherein the
information is repeatedly added to processed color sig-
nals corresponding to a single image.

24. A method according to claim 21, wherein the
information is added with yellow pattern.

An image forming apparatus (201; 202; 2901-2905:
5201, 5208; 8001-8004) comprising:

input means (210-1,2,3; 5100; 6100;
7210-1,2,3) for receiving image data defining
an ingut image;

proceséing means for processing the received
image data so as to generate output image da-
ta; and printing means (202; 2905; 5203; 8004)
for using said output image data to print a visi-
ble image reproducing said input image;

characterised in that:

said image forming apparatus further compris-
es storage means (903; 5110; 6210) storing
identification information identifying said image
forming apparatus, said identification informa-
tion being stored so as to be non-rewritable by
users; and |
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said image forming apparatus is arranged to
represent the identification information in the
printed visible image in a form difficult to dis-
criminate with normal naked human eyes. 28 JUL 1997
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26. Animage processing apparatus (2204; 8002), com- | | —1
prising: '

input means for receiving image data defining
an input image; and

processing means for processing the received
image data so as to generate output image data
defining a visible image reproducing said input
image; characterised in that said image
processing apparatus further comprises:
_storage means (903) storing identification infor-
mation identifying said image processing appa-
ratus, said identification information being
stored so as to be non-rewritable by users; and
addition means (2410; 2411, 7410) arranged
for adding identification data representing said
identification information to said output data so
that a visible reproduction of said input image
made using the output data will include a rep-
resentation of said identification information in
a form difficult to discriminate with normal na-
ked human eyes.

27, Apparatus according to claim 25 wherein said input

image is a multi-colour image, and wherein:

the printing means prints separate visivle col-
our component images so as to reproduce said
multi-colour input image;

and : _

the identification information is represented in
one or more of the printed visible colour com-

ponent images.
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28. Apparatus according to claim 2swherein said addi-
tion means accessaes said storage means in syn-
chronism with the operation of the processing
means so as to perform the addition synchronously
with the processing of the received image data by
the processing means.

29. Apparatus according to claim 26or 28,whergin said
input image is a multi-colour image and wherein
said output image data comprises separate visible
colour component images.

30. Apparatus according toclaim 27, 28 or 29 wherein said
separate colour component images comprise ma-
genta, cyan, yellow and black images, and wherein
said identification information is represented in the
printed yellow colour component image.

31. Appéfatus accordingto any preceding claim, further
comprising:

- storage means (302) for storing reference data
characteristic of at least one predetermined ref-
erence image; and
comparison means (409) for using the received
image data and the stored reference data to de-
termine the degree of similarity between the in-
put image and the reference image; and
wherein the prominence of the representation
of the identification information in the printed
visible image depends upon the determined de-
gree of similarity.

32 Apparatus according to any preceding claim,
wherein said identification information comprises a

serial number of the apparatus.
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37
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Apparatus according to any preceding claim,
wherein the representation of the identification in-
formation occurs repeatedly in the printed visible
image.

Apparatus according to any preceding claim,
wherein the representation of the identification in-
formation is inhibited in the visible reproduction of
the input image when the input image data repre-
sents an achromatic image.

Apparatus according to any preceding claim,
wherein said processing means is operable in a first
mode in which output image data for producing a
visible achromatic image is generated, and a sec-
ond mode in which output image data for producing
a visible multi-colour image is generated, and
wherein the representation of the identification in-
formation in the visible reproduction of the input im-
age is inhibited when the processing means is set

in said first mode. |

'Apparatus according to any preceding claim, further

comprising means for preventing operation of the
processing means if the storage means is not
present. |

Apparatus according to any preceding claim, further
comprising means for preventing operation of the
processing means if the information stored in the
storage means does not meet predetermined con-
ditions confirming that the information is genuine.,
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38 A method of operating an image forming apparatus
(201, 202; 2801-2905; 5201; 5208; 8001-8004) so
as to form a reproduction image, comprising:

receiving image data defining an input image;

processing the received image data so as to
generate output image data; and |
using said output image data to print a vnslble
image reproducing said input image;

characterised by:

storing identification information identifying
said image forming apparatus, said identifica-
tion information being stored so as to be non-
rewritable by users; and

representing the identification information in
the printed visible image in a form difficult to dis-
criminate with normal naked human eyes.

39. A method of operating an image processing appa-
ratus (2904; 8002), comprising:

receiving image data defining an input image;
and |

processing the received image data so as to
generate output image data defining a visible
image reproducing said input image; character-
ised by:

storing identification information identifying
said image processing apparatus, said identifi-
cation information being stored so as to be non-
rewritable by users; and

adding icentification data representing said
identification information to said output data so
that a visible reproduction of said input image
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made using the output data will include a rep-
resentation of said identification information in
a form difficult to discriminate with normal na-

- ked human eyes.

A method according to claim38 ., wherein said input
image is & multi-colour image, and wherein:

separate visible colour component images are
printed so as to reproduce said multi-colour in-
put image; and
the identification information is represented in
one or more of the printed visible colour com-
ponent images.

A method according to claim 39, wherein the addi-
tion step is performed synchronously with the

~ processing step.

42,

43,

44,

A method according to claim39- or 41, wherein said
input image is a multi-colour image and wherein
said output image data comprises separate visible
colour component images. '

A method according to claim 40, 41 or 42, wherein
said separate colour component images comprise
magenta, cyan, yellow and black images, and
wherein said identification information is represent-
ed in the printed yellow colour component image.

‘A method according to any of claims 38 to 43, fur-

ther comprising:

storing reference data characteristic of at least
one predetermined reference image; and
using the received image data and the stored
‘reference data to determine the degree of sim-
ilarity between the input image and the refer-
ence image, and
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wherein the prominence of the representation
of the identification information in the printed
visible image depends upon the determined de-
gree of similarity. |

45. A method according to any of claims 38 to 44,
wherein said identification information comprises a
serial number of the apparatus.

46. A method according to any of claims 38 to 45,
‘wherein the representation of the identification in-
formation occurs repeatedly in the printed visible
image.

47. A method according to any of claims 38 to 46,
wherein the representation of the identification in-
formation is inhibited in the visible reproduction of
the input image when the input image data repre-
sents an achromatic image.

48 A method according to any of claims 38 to 47,
- wherein said apparatus is operable in a first mode
in which output image data for producing a visible
achromatic image is generated, and a second mode
in which output image data for producing a visible
multi-colour image is generated, and wherein the
representation of the identification information in
the visible reproduction of the input image is inhib-
ited when the apparatus is set in said first mode.
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49.. A method according to any of claims 38to 48,fur-
ther comprising preventing performance of the
processing step if the storage means is not present.

50. A method according to any of claims 38to 49 fur-
ther comprising preventing performance of the
processing step if the information stored in the stor-
age means does not meet predetermined condi-
tions confirming that the informaticn is genuine. |

51. A digital colour copier including an apparatus ac-
cording to any of claims2sto 37..
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An image processing épparatus previously stores
informatién on particular kinds of image, determines
the degree of similarity between an input full-coloi
image signal and the information on particular kinds
of image, controis conditions for addition of a
particular pattern previously stored according to a

result of the determination, and outputs an image by

adding or not adding the particular pattern to the

full-color image signal according to the addition

conditions.
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