
EP 0 267 805 B1 Description BACKGROUND OF THE INVENTION 5   Field of the
Invention The present invention relates to an imageforming apparatus
forreading an image from a film-type original document such as a color
negative film or a color positive film and/orfrom a reflection-type
original document to print a copy on which an image is formed through
various image processings. 10 Related Background Art Shading correction
data has heretofore been obtained by Illuminating a white plate by means of
an expos- ure lamp or by introducing the light from the exposure lamp
directly into a sensor. However, in the case of a 15  color negative film,
the density value of its orange base corresponds to a highlightvalue.
Therefore, no density values within a range between the quantity of
illumination light and the density value of the orange base are employed in
signal processing. As a result, the dynamic range of a read signal is
reduced and it is therefore impossible to obtain signals which can realize
a high-gradation Image. To eliminate such disadvantage, the U.S. patent
application Ser. No. 057,657 (US-A-4 833 532) of the pres- 20  ent
applicant proposes that, in the case of a negative film, the gamma
conversion characteristics of the film is modified to nullify the density
of the orange base thereof. However, even if such a gamma conversion is
uniformly performed in accordance with the kind of film, the specific
characteristics of the film make it difficult to perform an optimum
control. The U.S. patent application Ser. No. 013,119 US-A-4 974 068 filed
on February 20, 1987 by the present 25  applicant, proposes a technique of
reading the density of the orange base of a film to control the quantity of
light or the gain thereof. However, there continues to be a problem in that
it is impossible to correct the dis- tribution of illuminance and the
non-uniformity of sensitivity due to a difference in position between
sensors. See also EP-A-0 129 446. Accordingly the present invention
provides a color film reading apparatus comprising: 30       illuminating
means for projecting illumination light onto a color film; photoelectric
conversion means for converting the light from the illuminated colorfilm
into an electrical signal; memory means for storing said electrical signal
as correction data; correction means for correcting said electrical signal
from said photoelectric conversion means on the 35  basis of the correction
data stored in said memory means, characterised in that said apparatus
comprises setting means adapted to set one of a plurality of differentfilm
reading modes, the film reading modes including a color negative film
reading mode and a color positive film reading mode, the arrangement being
such thatwhen the color negative film reading mode has been set, said
memory means stores correction data for a color negative film obtained by
employing the illumination light projected onto an 40  unexposed portion of
a film corresponding to the color negative film and said correction means
effects white level correction by using this correction data, andwhen the
positive film reading mode has been set, said mem- ory means stores
correction data for a color positive film obtained by directly employing
the illumination light and said correction means effects white level
correction by using the correction data for a color positive film. In order
that the invention may be more readily understood, a preferred
embodimentwill now be described 45  by way of example and with reference to
the accompanying drawings. Fig. I diagrammatically illustrates one
preferred embodimentofadigital color copy machine In accordance with the
present invention. Fig. 2 is a block diagram illustrating the control of a
control unit of a reader unit of the embodiment shown in Fig. 1; 50
Fig. 3 illustrates the protocal for a motor driver and a CPU incorporated
in the embodiment; Fig. 4A is a timing chart illustrating control signals
transmitted between the reader unit and a printer unit of the embodiment;
Fig. 4B is a circuit diagram illustrating the transmission of video signals
between the reader unit and the printer unit of the embodiment; 55
Fig. 4C Is a timing chart of each signal transmitted through a signal line
SRCOM of the embodiment; Fig. 5 Is a block diagram illustrating the details
of a video processing unit incorporated in the control unit shown in Fig.
2; Fig. 6A diagrammatically illustrates the arrangement of color CCD
sensors in the video processing unit 2    EP 0 267 805 B1 



shown in Fig. 5; Fig. 6B is a timing chart of the signal of each color CCD
sensor shown in Fig. 6A; Fig. 7A is a block diagram illustrating a CCD
drive circuit (a circuit in a system control pulse generate 57); Fig. 7B is
a timing chart of the signal of each portion of the circuit shown in Fig.
7A; 5       Fig. 8A is a block diagram illustrating an analog color signal
processing circuit 44 in Fig. 5; Fig. 8B is a timing chart of the signal of
each portion of the circuit shown in Fig. 8A; Fig. 8C is a graph
illustrating the characteristics of converted Input and output in the
circuit shown in Fig. 8A; Figs. 9A, 9B, 9C and 9D are views illustrating
the manner in which each line signal is obtained through 10     the
staggered CCD sensors; Fig. 10A is a circuit diagram of a black correcting
circuit incorporated In the video processing unit shown in Fig. 5; Fig. 10B
is a view illustrating black correction; Fig. 11A is a circuit diagram of a
white correcting circuit incorporated in the video processing unit shown 15
in Fig. 5; Figs. 11B, 11C and 11D are views illustrating white correction;
Fig. 12 is a view illustrating a line data latch mode in the embodiment;
Fig. 13A Is a circuit diagram illustrating a logarithm converting circuit
in the video processing unit shown in Fig. 5; 20     Fig. 13B is a graph
Illustrating logarithim conversion characteristics; Fig. 14 illustrates the
spectral characteristic of each read sensor in the embodiment; Fig. 15
illustrates the spectral characteristics of developed color toner; Fig. 16A
is a circuit diagram illustrating masking, inking and UCR in the
embodiment; Fig. 16B is a table illustrating the relationship between
selection signals [err] and each color signal; 25      Figs. 17A, 17B, 17C,
17D, 17E, 17F and 17G are views illustrating the generation of each area
signal in the video processing unit shown in Fig. 5; Figs. 18A, 18B, 18C,
18D and 18E are views illustrating color conversion in the video processing
unit shown in Fig. 5; Figs. 19A, 19B, 19C, 19D, 19E, and 19F are views
illustrating gamma conversion for controlling color bal- 30      ance and
the density of color in the video processing unit shown In Fig. 5; Figs.
20A, 20B, 20C, 20D, 20E, 20F, and 20G are views illustrating the control of
magnification change in the video processing unit shown in Fig. 5; Figs.
21A, 21B, 21C, 21D, 21E, 21F, and 21G are views illustrating edge
enhancement and smoothing in the video processing unit shown in Fig. 5; 35
Fig. 22 is a circuit diagram illustrating the control circuit of an
operation panel of the embodiment; Fig. 23 is a schematic illustration of
the construction of a film projector of the embodiment; Fig. 24 is a graph
illustrating the relationship between the control input of a film exposure
lamp and a light- on voltage in the embodiment; Figs. 25A, 25B and 25C are
views illustrating the film projector which is in use; 40      Figs. 26A,
26B and 26C are views illustrating a PWM circuit and the operation thereof;
Figs. 27A and 27B are graphs illustrating gradation conversion
characteristics in the embodiment; Figs. 28Aand 28B are views illustrating
the relationship between atrianglewave and a period during which a laser
continues to be ON; Figs. 29A and 29B are flow charts illustrating the
control operation while the film projector is in use; 45      Fig. 30 Is a
diagrammatic perspective view of a laser printer portion of the embodiment;
Fig. 31 is a top plan view of the control unit of the embodiment; Fig. 32
is a top plan view of a digitizer of the embodiment; Fig. 33 illustrates a
standard image plane displayed on a liquid crystal display of the
embodiment; Fig. 34 illustrates the operation of a zoom mode; 50      Figs.
35A and 35B illustrate the operation of a movement mode; Fig. 36
illustrates the operation of an area designation mode; Fig. 37 illustrates
the operation of a color create mode; Fig. 38 illustrates the operation of
an enlargement serial copy mode; Fig. 39 illustrates the operation of an
Insertion synthesizing mode; 55      Fig. 40 illustrates the operation of a
registration mode; Fig. 41 is a chart of the functions of the color copying
machine constituting the preferred embodiment of the present invention;
Figs. 42A, 42B, 42C, 42D, 42E, 42F and 42G illustrate an insertion
synthesizing mode; 3  



EP 0 267 805 B1 Fig. 43 Illustrates examples of a printed image in the
corner movement mode; Fig. 44 is a flow chart of the control operation in
the color registration mode; Fig. 45 is a list illustrating the color
components of a standard color, Fig. 46 is a flow chart of the control
sequence of the entire system; 5      Fig. 47 is a timing chart of the
operation of the entire system; Fig. 48 is a flow chart of the control of
interruption; Fig. 49 illustrates a memory map of a RAM of the embodiment;
Fig. 50 illustrates a bit map of the RAM; and Fig. 51 illustrates the
operation of the projector, 10 DESCRIPTION OF THE PREFERRED EMBODIMENT A
preferred embodiment of the present invention will be described in detail
below with reference to the accompanying drawings. 15      Fig. 1
diagrammatically illustrates one example of the Internal construction of a
digital color image proc- essing system in accordance with the present
invention. As illustrated, the present system has a digital color image
reader 1 (hereinafter referred to as "colorreader 1") at its upper portion
and a digital color image printer 2 (hereinafter referred to as "color
printer 2") at its lower portion. The color reader 1 reads color image data
corresponding to each color from an original document by means of a
photoelectric conversion device, such 20  asa CCD, and colorseparating
means which will be described later, toconvertthe thus-read data into
electrical digital video signals. The color printer 2 is an
electrophotographic type of laser beam color printer which re- produces a
color image corresponding to each color in accordance with the digital
video signals to thereby re- cord an digital dot image on recording paper
through repetition of transfer. First, the diagrammatic construction of the
color reader 1 will be described below. 25      An original document is
indicated at 3, and a platen glass 4 carries the original document 4
thereon. A halogen exposure lamp 10 emits exposure lightwhich scans the
original document 3. Arod array lens 5 serves to converge the light image
reflected from the original document 4 and input the light image to an
equi- magnification full colorsensor 6. Members 5,6,7 and 10, which
constitute in combination an original document scan unit 11, integrally
scan in the direction of an arrow Al forthe purpose of exposure.
Acolorseparation video 30  signal of each line which is read through
exposure scanning is amplified to a predeterminedvoltage by a sensor output
signal amplification circuit 7. Thereafter, the thus-obtained signal is
input to a video processing unit which will be described below, and is
subjected to predetermined signal processing in the video processing unit.
This signal  processing will be described In further detail later. A
coaxial cable 501 enables signals to be transmitted therethrough with high
fidelity. A signal line 502 allows drive pulses to be supplied therethrough
35  to the equi-magnification full colorsensor6, and all required drive
pulses are generated in the video processing unit 12. A white plate 8 and a
black plate 9 are respectively used in correcting the white and black
levels of video signals (white correction and black correction will be
described later). The white plate 8 and the black plate 9 are illuminated
by the halogen exposure lamp 10 so that signal levels Indicative of
predetermined den- sities corresponding to the respective plates 8 and 9
can be obtained. These signal levels are used to correct 40  the white and
black levels of video signals. A control unit 13 having a microcomputer
controls all the operations of the color reader 1; for example, display
control and key input control on an operation panel 20 as well as the
control of the video processing unit 12, through a bus 508; detection of
the position of the original document scan unit 11 through signal lines 509
and 510 by means of position sensors S1 and S2; control of a stepping motor
drive circuit for pulsing a stepping motor 14 which causes the scan unit 11
to travel through a signal line 45  503; ON/OFF control and light control
of the halogen exposure lamp 10 by means of an exposure lamp driver through
a signal line 504, and a digitizer 16 and its internal keys as well as its
display unit through a signal line 505. The colorvideo signals which have
been read bythe aforesaid exposure scan unit 11 during exposure scan of the
original document 3, are input to the video processing unit 12 through the
amplifier circuit 12 and the signal line 501. In the unit 12, those color
video signals are subjected to various processings and are in 50  turn
transmitted through an interface circuit 56 to the printer 2. The following
is a diagrammatic description of the construction of the color printer 2. A
scanner 711 has a laser-beam generation unit forconverting video signals
inputfrom the color reader 1 Into light signals, a polygon mirror 712
having a polyhedral form (for example an octahedron), a motor (not shown)
for rotating the mirror 712, an f/O lens (image forming lens) 713, and so
forth. A reflection mirror 714 changes the optical path of a 55  laser
beam. Aphotosensitive drum is Indicated at 715. The laser beam emitted from
the laser-beam generation unit is reflected by the polygon mirror 712,
passes through the lens 713, is again reflected by the mirror 714, and
scans the surface of the photosensitive drum 715 in a linearform (raster
scan) to form a latent image cor- responding to an original document Image.



4    EP 0 267 805 B1 Around the photosensitive drum 715 are disposed a
primary electrostatic charger 717, a whole image ex- posure lamp 718, a
cleaner unit 723 for recovering residual toner which has not been
transferred, and a pre- transfer electrostatic charger 724. A development
unit 726 develops the electrostatic latent image formed in the surface of
the photosensitive 5   drum 715 by exposure to the laser beam. Development
sleeves 731Y, 731 M, 731C and 731 Bkcome into contact with the
photosensitive drum 715 to directly develop the latent image. Toner hoppers
730Y, 730M, 730C and 730Bk accommodate spare toner. Screws 732 are operated
to supply developers. The developer unit 726 is constituted by the sleeves
731Y to 731 Bk, the toner hoppers 730Y to 730Bk, and the screws 732. These
mem- bers are disposed around the axis of a rotating shaft P of the
development unit 726. For instance, when an 10  yellowtonerimage is to
beformed, development is performed with yellowtonerin the illustrated
position. When a magenta toner image is to be formed, the development unit
726 is rotated about the shaft P to cause the developmentsleeve 713M of a
magenta developmentsection to move into contactwith the photosensitive drum
715. Cyan and black are also developed in the same manner as described
above. A transfer drum 716 serves to transfer to paper the toner image
formed on the photosensitive drum 715, 15  and an actuator plate 719 is
used to detect the position of the transfer drum 716 which is moving. A
position sensor 720 is disposed close to the actuator plate 719 for
detecting the fact that the transfer drum 716 has moved to its home
position. In addition to these members 719 and 720, a transfer drum cleaner
725, a paper pressing roller 727, an electrostatic decharger 728, and a
transfer electrostatic charger 729 are disposed around the transfer roller
716. Paper supply cassettes 735 and 736 accommodate sheets of paper, and
the 20  sheets are fed by sheet feed rollers 737 and 738 from the cassettes
735 and 736, respectively. Timing rollers 739, 740 and 741 cooperate with
one another to adjust the timing of supply and transport of the sheets. The
sheets fed through these rollers are guided by a sheet guide 749, and is
wound around the transfer drum 716 with its leading end retained by a
gripper which will be described later. Then, the process proceeds to an
image formation step. 25      A drum rotating motor 550 causes the
photosensitive drum 715 and the transfer drum 716 to rotate in syn-
chronization with each other. Apeeling pawl 750 removes the sheet from
thetransferdrum 716 aftercompletion of the image formation step. Afeed belt
742 feeds the thus-removed sheet to an image fixing unit 743, in which the
image formed on the sheet is fixed. The image fixing unit 743 includes a
pair of heat-pressure rollers 744 and 745. 30    The control unit 13 of the
color reader 1 will now be described with reference to Fig. 12. (Control
Unit 13) The control unit 13, which includes a CPU 22 as a microcomputer,
organically controls video signal proc- 35  essing, the lamp driver 21 for
exposure and scan, the stepping motor driver 15, the digitizer 16, and the
oper- ation panel 20 through the respective signal lines 508 (bus), 504,
503 and 505 in accordance with a program ROM 23, a RAM 24 and a RAM 25, in
orderto obtain a desired copy. The non-volatilltyof the RAM 25 is ensured
by a battery 31. The signal line 505 is a generally used signal line for
serial communication, and an operator inputs a desired command through the
digitizer 16 in accordance with the protocol of an Interface provided 40
between the CPU22 and the digitizer 16. The operatorinputs through the
signal line 505 various editcommands relative to the original document,
such as movement, designation of coordinates in a synthesizing mode, area
designation, copy mode designation and zoom magnification designation. The
CPU 22 transmits a command relative to scan speed, distance, movement in
one direction, or movement in opposite directions, through the signal line
503, to the motordriver 15. In accordance with the command issued by the
CPU 22, the motor driver 45  15 inputs a predetermined pulse to the
stepping motor 14 to cause it to operate. Serial I/F circuits 29 and 30 are
of a general type which is realized by a serial I/F LSI such as Intel 8251.
Although not shown, the digitizer 16 and the motor driver 15 have similar
circuits. The protocol of the CPU 22 and the motor driver 15 is shown in
Fig. 3. Sensors S1 and S2 serve to detect the position of the original
document exposure scan unit (indicated at 50  11 in Fig. 1). The sensor S1
corresponds to the home position in which the white level of the video
signal is corrected. The sensor S2 detects the fact that the original
document exposure scan unit 11 is located at the forward edge of an image,
and this location is a reference position of the document original.
(Printer Interface) 55 Signals ITOP, BD, VCLK, VIDEO, HSYNC and SRCOM (511
to 516) are interface signals which flows be- tween the color reader 1 and
the color printer 2 shown in Fig. 1. All the video signals VIDEO (514),
which are obtained by the image reading operations of the
colorreaderorreader unit 1, are transmitted to the color printer 



5    *    EP 0 267 805 B1 2. The signal ITOP (511) Is a synchronizing
signal relative to the direction of image feed (hereinafter referred to as
"sub-scan direction"). The signal ITOP is generated each time one image
plane is transmitted. That is to say, in a case where an image consisting
of four colors (yellow, magenta, cyan and black) Is transmitted, one signal
ITOP is generated for each color, I.e., a total of four signals are
generated. This signal generation 5   is synchronized with the rotations of
the transfer drum 716 and the photosensitive drum 715 so as to cause the
leading end of a transfer sheet to coincide with the forward end of an
Image on the original document when a toner image Is transferred to the
transfer sheet wound around the transfer drum 716 In the color printer 2 at
a contact point of the photosensitive drum 715 and the transfer sheet The
signal ITOP is transmitted to the video processing unit In the reader unit
1, and is then input to the control unit 13 as an interrupt (signal 511).
10 The CPU 22 performs image control in the sub-scan direction for an edit
operation with reference to the Inter- rupt of ITOP. The signal BD (51 2)
Is a synchronizing signal in the raster- scan direction (hereinafter
referred to as "main-scan direction"), which is generated once in each
rotation of the polygon mirror 712, that is, once in each raster scan.
After read into the reader unit 1, the video signals of each line relative
to the main-scan direction are transmitted to the color printer 2 in
synchronization with the signal BD (512). The signal VCLK 15 (513) is a
synchronizing clock with reference to which the 8-bit digital bit video
signal 514 is transmitted to the color printer 2. For example, as shown in
Fig. 4B, the video data 514 is transmitted through flip-flops 32 and 35 in
response to the signal VCLK. The signal HSYNC (515) is a main-scan
synchronizing signal which is gen- erated from the BD signal 512 in
synchronization with the VCLK signal 513 and which has the same cycle as
the signal BD. Strictly speaking, the video signal 514 is transmitted in
synchronization with the HSYNC signal 20  515. The BD signal 512 contains
significant amounts of jitters of the motor (not shown) for rotating the
polygon mirror 712, since the BD signal is generated In synchronization
with the rotation of the polygon mirror. If the video signal 514 is
transmitted In synchronization with the BD signal, jitters are likely to
appear In the image. For this reason, the HSYNC signal 515 is needed which
is generated from the BD signal in synchronization with the VCLK signal
free of jitters. SRCOM is a signal line for half-duplex bidirectional
serial communication. 25  As shown in Fig. 4C, in the signal line SRCOM, a
command CM Is transmitted in synchronization with an 8- bit serial clock
SCLK during the duration of a synchronization signal CBUSY (command busy)
which is trans- mitted from the reader unit 1, and, in response to the
command CM, a status signal ST is transmitted from the printer unit 2 in
synchronization with an 8-bit serial clock SCLK during the period of a
signal SBUSY (status busy). This timing chart illustrates that a status
"3CH" is transmitted in response to a command "8EH". This 30  communication
line SRCOM enables mutual communication between the read unit 1 and the
printer unit 2, for example, the transmission of various commands from the
reader unit to the printer unit, such as selection of color modes, or
selection of cassettes or transmission of status information about the
printer unit such as the occurrence of a jam, the absence of paper or a
wait command Fig. 4A is a timing chart Illustrating that one full color
image consisting of four colors is transmitted on the 35  basis of the
signals ITOP and HSYNC. The ITOP signal 511 is generated once during each
rotation or two ro- tations.An yellow image is transmitted from the reader
unit 1 tothe printer unit2 ata time (1), a magenta image at a time (2), a
cyan image ata time (3), and a black image at a time (4), whereby a full
color image consisting of superimposed four colors is formed on the
transfer paper. For example, if A-3 size image has a length of 420 mm and
an image density of 16 pel/mm in the feed direction, 420 x 16 = 6720 HSYNC
signals are trans- 40   mitted and at the same time are supplied to a clock
input of a timer circuit 28 of the control unit 13. After a predetermined
number has been counted, an interrupt signal HINT 517 is supplied to the
CPU 22. Thus, the CPU 22 performs image control in the feed direction, such
as extraction or movement. (Video Processing Unit) 45 The video processing
unit 12 will be described in detail below with reference to Fig. 5. The
original document is illuminated by the exposure lamp 10 (Figs. 1 and 2),
and reflected light is read by the color read sensor6 in the original
document scan unit 11. The light thus read is separated intothe above-
described respective color images, and each of these color images is then
amplified to a predetermined level. 50  A CCD driver 41 supplies a pulse
signal for driving the color read sensor 6, and a required source pulse is
gen- erated by a system control pulse generator. Figs. 6A and 6B illustrate
the color read sensor 6 and its drive pulses. As shown in Fig. 6A, the
color read sensor 6 used in this embodiment is divided into five parts
(CCDs) in the main-scan direction. One pixel has dimensions of 62.5 [err]
by 62. 5 [err] (about 1/16 mm by about 1/16 mm), and, since, as
illustrated, each pixel 55  is divided into three parts G, B and R in the
main-scan direction, each part includes 1,024 pixels arranged in the
main-scan direction, that is, a total of 1024 x 3 = 3072 effective pixels.
Each chip 58 to 62 is formed on 



the same ceramic substrate, and first, third and fifth sensors 58, 60 and
62 are disposed on a line LA while second and fourth sensors 59 and 61 are
disposed on a line LB spaced apart from the line LA by a distance 6    EP 0
267 805 B1 equivalent to four lines (62.5 pm x 4 =250 [err]). During
reading of the original document, the color read sensor 6 scans in the
direction of an arrow AL. The first, third and fifth CCDs are synchronously
driven by a drive pulse group ODRV 518 while the second and fourth CCDs are
synchronously driven by a drive pulse group EDRV 519. Theformerand
lattersynchronous drives are performed independentlyof each other. Pulses
001A 5   and 002A contained in the pulse group ODRV 518 as well as pulses
E0IA and E02A contained in the pulse group EDRV 519 serve as charge
transfer clocks in the respective CCD sensors while pulses ORS and ERS
contained in the groups 518 and 519 serve as charge reset pulses in the
respective CCD sensors. In order to prevent mutual interference between one
group of the first, third and fifth sensors and the other group of the
second and fourth sensors orto limit the level of noise, the pulse group
ODRV 518 and the pulse group EDRV 10  519 are generated in synchronization
with each other so that they may not contain any jitter. For this reason,
these pulses are generated from a single reference oscillation source OSC
58' (Fig. 5). Fig. 7A Is a block diagram of a circuit forgenerating the
pulse groups ODRV 518 and EDRV 519, and Fig. 7B is a timing chart of each
signal of the circuit. An original clock OLKO generated by the single
reference os- cillation source OSC 58' Incorporated in the Fig. 5 system
control pulse generator 57 is demultiplied into a clock 15   KO 535. The
demultiplied dock KO 535 is a clock for generating reference signals SYNC2
and SYNC3 which respectively determine the timing of generation of the
pulses ODRV and EDRV. The generation timing of the signals SYNC2 and SYNC3
is determined in accordance with preset values of the presettable counters
64 and 65 which are preset through a signal line 539 connected to the CPU
bus. The signals SYNC2 and SYNC3 re- spectively initialize frequency
demultiplers 86 and 67 as well as drive pulse generators 68 and 69. More
spe- 20  cifically, the pulse groups ODRV 518 and EDRV 519 are generated
from the pulse CLKO output from the single oscillation source OSC 58' on
the basis of the demultiplied clocks which are synchronously generated and
with reference to the signal HSYNC 515 which is input to this illustrated
block. Accordingly, the pulse groups ODRV 518 and EDRV 519 are obtained as
synchronized signals free of jitters, whereby it is possible to prevent the
turbulence of the signals from being caused by Interference between the
respective sensors. In this manner, 25  the sensor drive pulses ODRV 518
and EDRV 519 are generated in synchronization with each other, and the
former pulse ODRV 518 is supplied to the first, third and fifth sensors
while the latter pulse EDRV 519 is sup- plied to the second and fourth
sensors. In response to these pulses, the respective sensors 58, 59, 60, 61
and 62 output video signals V1, V2, V3, V4 and V5, Independently of one
another and in synchronization with the drive pulses. These video signals
are amplified to predetermined voltages at independent channels 40 of the
30  amplifiercircuit42. The signals V1, V3, V5 and the signalsV2, V4 are
input to the video processing unit through the coaxial cable 501 (Fig. 1)
at the timing ofa signal 00S 529 and at the timing of a signal EOS 534,
respec- tively, as shown in Fig. 6B. The colorvideo signals, which are
input to the video processing unit 12 and which are obtained by dividing an
Image corresponding to the original document into five parts, are separated
into three colors of G (green), 35   B(blue) and R(red) by a sample and
hold circuit S/H 43. Therefore, after sampling and holding, the number of
signal processing lines becomes 3 x 5 = 15. Fig. 8B is a timing chart
illustrating that the video signal input to one channel is subjected to a
sample and hold processing followed by amplification and is then input to
an AID conversion circuit 45, to thereby obtain multiplexed digital data
A/Dout. Fig. 8A is a block diagram illus- trating this processing. 40
Each of the analog colorvideo signals read by the aforesaid 5-chip
equi-magnification color read sensors is input to a corresponding one of
the five channels of an analog color signal processing circuit 44 shown In
Fig. 8A. Since circuits A to E of the channels are the same as one another,
only the circuit A is described in conjunction with the wave timing shown
in Fig. 8B. Analog color signals represented at SiGA in Fig. 8B are input
in the sequence of G to B to R. A sample and hold circuit (S/H) 250
converts in parallel the analog color 45  signals into signals VDG1 (538),
VDB1 (539), and VDR1 (540) in response to sample and hold pulses SHG 535,
SHB 536 and SHR 537, respectively. The signals 538, 539 and 540 which are
separated in correspon- dence with the colors R, G and B are subjected to
offset adjustment (a characteristic 0 in Fig. 8C). Thereafter, these
signals are input to low-pass filters (LPF) 254, 255 and 256, in which the
bands other than signal com- ponents are cut off. Following gain adjustment
in amplifiers 257, 258 and 259 (a characteristic G in Fig. 8C), 50  the
respective signals are multiplexed into one signal by an MPX 260 in
response to pulses GSEL (544), BSEL (545) and RSEL (546), and are then
converted into a digital value by A/D conversion (ADout 547). In this con-
struction, since the A/D convertion is performed after the multiplexing of
the MPX 260, five A/D converters are employed to convert color signals G, B
and R at the five respective channels, i.e., fifteen color signals. 



The constructions and operations of the circuits B to E are the same as
those of the circuit A. 55      As described previously, in this
embodiment, the original document is read by the five sensors which are
arranged in a staggered manner in the main-scan direction, each of the
sensors being spaced apart from an adjacent one In the sub-scan direction
by a distance equivalent to four lines (62.5 [err] x 4 = 250 [err]).
Therefore, as shown in Fig. 9A, since channels 2 and 4 (corresponding to
the second and fourth sensors) scan ahead of 7    EP 0 267 805 B1 channels
1, 3 and 5 (corresponding to the first, third and fifth sensors), the
reading positions of the former channels deviate from those of the latter
channels. Accordingly, memories for a plurality of lines are employed to
correctly combine the color signals supplied from these channels. Fig. 9B
illustrates the memory construction in this embodiment, memories 70 to 74
store signals equivalent 5   to a plurality of lines and are arranged in a
first-in first-out manner. More specifically, the memories 70, 72 and 74
each have a storage capacity of five lines while the memories 71 and 73
each have a storage capacity of five lines, provided that one line
corresponds to 1,024 pixels. A set of data is written in line-by-line
fashion at the point indicated by each line pointer WPO 75 and WPE 76. Each
time the writing of one line has been completed, the pointer WPO or WPE is
incremented by one. The pointer WPO 75 serves for the channels 1, 10  3 and
5 in common while the pointer WPE 76 serves for the channels 2 and 4 in
common. Signals OWRST 540 and EWRST 541 respectively serve to initialize
the values of the line pointers WPO 75 and WPE 76 to cause them to return
to their respective start positions. Signals ORST 542 and ERST 543
initialize the value of read pointers (pointers during reading) to cause
them to their respective start positions. The channels 1 and 2 will now be
described byway of example. As shown in Fig. 9A, the channel 2 is disposed
ahead of the channel 15   1 by a distance of four lines. Therefore, after
the channel 2 has written a line (5) into the FiFo memory 71 and has passed
four lines, the channel 1 writes the line (5). Accordingly, if the value of
the memory write pointer WPO Is incremented by four with respect to the
value of the pointer WPE, the same line can be read from the FiFo memories
of the channels 1,3, 5 and the FiFo memories of the channels 2,4 in
accordance with the same read point values indicated by the pointers WPO
and WPE. In this fashion, the deviation in the sub-scan di- 20  rection is
corrected. For example, in Fig. 9B, the pointerWPO of the channel 1 is
located at a start line 1 while the pointer WPE of the channel 2 indicates
a line 5 which is the fifth line as counted from the start line 1. If
writing is started in this state, when the pointerWPO indicates 5, the
pointerWPE indicates "9", with the result that the line (5) on the original
document is written into the areas of the FiFo memories at which the
pointers indicates "5". Subsequently, read pointers RPO and PPE can be
likewise advanced to cyclically read out the 25  data. Fig. 9C is atiming
chart illustrating the timing of signalsfor performing the above-described
control. Image data is fed in line-by-line fashion in synchronization with
the signal HSYNC 515. As illustrated, the signals EWRST 541 and OWRST 540
are generated with a time lag equivalent to four lines. The signal ORST 542
is generated at time intervals equivalent to the storage capacity of each
FiFo memory 70, 72 and 74, that is, five 30  lines. For a similar reason,
the signal ERST 543 is generated at time intervals equivalent to fifteen
lines. In the case of reading, data equivalent to one line is read from the
channel 1 at a five-fold speed, and then from the channel 2 in the same
manner. Subsequently, data of one line is read from each of the channels 3,
4, and 5 in this sequence. In this fashion, a signal consisting of a series
of data readfrom the channels 1 to 5 is obtained during the period of one
signal 1 HSYNC. 35      Fig. 9D illustrates the effective periods of the
signals 1 RD (544) to 5RD (548) which enable reading at the respective
channels. Control signals for controlling concatenation of the images from
the channels employing the FiFo memories are generated by a memory control
circuit 57' of Fig. 5. The circuit 57' is constituted by a discrete circuit
such as TTL, but the description thereof is omitted since the main feature
of the invention does not reside in this point. The above-described
memories are normally provided In correspondence with three 40  colors of
blue, green and red which are contained In one Image. However, since these
memories have the same construction, the above description refers to the
processing of one color only by way of example. Fig. 10A shows a black
correction circuit When the amount of light Incident upon the sensors is
slight, the chips or pixels of the channels 1 to 5 significantly vary in
black level output. If data containing such a black level Is outputas an
Image, streaks occur in adata portion ofthe image. In orderto correct the
output variations 45  of the black portion of the image, a circuit such as
that shown in Fig. 10A is employed. Prior to copy, the original document
scan unit is moved to the black plate having an uniform density and
disposed in an non-image area adjacent to one end of an original document
stand. Then the halogen exposure lamp is put on and black level image
signals are input to the black correction circuit. Then a terminal A of a
selector 82 is selected (d), and a gate 80 is closed (a) but a gate 81 is
opened. Thus a data line of from 551 to 552 to 553 is formed. In the mean-
so  time, a signal (c) is output so that the outputof an address counter84,
which is initialized by the signal HSYNC, 



is supplied to an address input of the RAM 78. In this manner, the black
level video signal equivalent to one line is stored In the RAM 78. (This
operation is referred to as "black reference value latch mode".) While an
image is being read, the RAM 78 assumes a data readout mode and allows data
of each pixel in each line to be supplied from the RAM 78 to a B input of a
substracter 79 through data lines 553 and 557. In this case, the 55 gate 81
is closed (b) while the gate 80 is opened (a). Accordingly, a black
correction circuit output 556 is pro- vided as, for example, a blue signal
Bin(i) - black level data DK(i) = Bout(i). (This mode is referred to as
black correction mode".) A green signal Gin and a red signal Rin are also
subjected to a similar control In sections 77G and 77R, respectively. The
control lines (a), (b), (c) and (d) for the respective selector gates are
controlled 8    EP 0 267 805 B1 by the CPU through a latch 85 disposed as
an 110 unit of the CPU (at 22 in Fig. 2). Next, a white level correction
(shading correction) will be described below with reference to Fig. 11. In
the white level correction, the original document scan unit is moved to the
position of the uniform white plate and, at this location, is caused to
illuminate the same to obtain white color data. Thus variations in the
sensi- 5   tivities of the illumination system, the optical system and the
sensors are corrected on the basis of the white colordata. Fig. 11Ashowsthe
basiccircuitconstruction. The basic circuitconstruction is identical to
thatshown in Fig. 10, and the black correction differs from the white
correction only in that the black correction is per- formed by means of the
substracter 79 while the white correction is performed by means of a
multipier 79'. Therefore, descriptions of the same parts are omitted. In
the case of white correction, when the original docu- 10   ment scan unit
is located at the position of the uniform white plate (home position), that
is, prior to the start of a copy operation or a read operation, the
exposure lamp is put on and the thus-obtained image data having a uniform
white level is stored in a correction RAM 78' with a storage capacity of
one line. For example, if the white plate has a width equivalent to the
length of A-4 size, the number of pixels is 16 x 297 (mm) = 4752 at 16
pel/mm and therefore the RAM needs a storage capacity of at least 4752
bytes. As shown in Fig. 11 B, if i- 15  numbered white plate data is
represented by Wi (i = 1 to 4752), data representing each pixel
corresponding to the white plate is stored in the RAM 78' as shown in Fig.
11C. In the white correction, corrected data Do should be Do = Di x FFH/Wi
(Di: the value of an i-numbered pixel which Is obtained by the reading of a
normal image). For this purpose, the CPU (at 22 in Fig. 2) in the control
unit outputs a command to a latch 85' having signal lines (a),, (b)' (c)'
and (d)' so that a gate 80' may be closed, a gate 81' opened, and terminals
B of selectors 20  82' and 83' selected. In this manner, the RAM 78' can be
accessed by the CPU. Then, FFH/Wo is calculated using a white plate data Wo
from a first pixel, and FFH/W1 is calculated using W1. Similar calculations
are repeated to perform permutation of all data. After the data permutation
relative to the blue component of the color image has been completed (Step
B in Fig. 11), the green component (Step G) and the red component (Step R)
are likewise processed. In order that Do = Di x FFH/Wi may be output with
respect to the original 25  Image data Di which is subsequently Input, the
gate 80' Is opened (through the signal line (a)), the gate 81' is closed
(through the signal line (b)'), and the selector 83' selects a terminal A.
Thus, coefficient data FFH/Wi read from the RAM 78' passes through the
signal lines 553 and 557, and enters the multiplier 79'. The multiplier
multiplies the data FFH/Wi by the original image data input through the
signal line 551 and outputs the result. 30    The above-described
construction and operation enable high-speed processing and correction of
data cor- responding to each pixel. In addition, in this construction,
image data of one line Is input at high speed, and is accessible by the CPU
22 (in eight RD or WR modes). Accordingly, if it is desired to obtain the
color components of the image data ata give position on the original
document, forexample, ata point Pof coordinates (x mm, y mm) as shown 35
in Fig. 12, the scan unit is moved a distance equivalent to 16 x x lines in
the x-axis direction to fetch data of the desired line for the RAM 78' by a
similar operation to the previously-described one. Then, if data is read
from a (16 x y)-numbered pixel, the ratio of the B, G and R components can
be detected. (This operation is hereinafter referred to as "line data latch
mode".) In addition, it will be readily understood by those skilled in the
art that, with this construction, it Is possible to easily obtain an
average density histogram (hereinafter 40  called "average value
calculation mode") of a plurality of lines (hereinafter referred to as
"histogram mode"). As described above, the black level and the white level
are corrected in correspondence with variations in the black level
sensitivity of the image input system, variations in dark current,
variations between the sen- sors, variations in the amount of light emitted
from the optical system, and white level sensitivity in the optical system
and various otherfactors. Thus, the color image data which is made uniform
in the main-scan direction 45  and which is made proportional to the amount
of input light is input to a logarithm conversion 86 (Fig. 5) in accordance
with the spectral luminous efficiency of human eyes. The logarithm
conversion circuit 86 (Fig. 5) converts the color image data so that white
= OOH and black  FFH may be obtained. In addition, as shown in 



Fig. 13A and 13B, the circuit has a plurality of LUTs (look-up tables)
which are selectively used for each appli- cation, since gamma
characteristics vary, depending upon whether a reflection-type original
document or a 50  translucent original document is selected, ordepending
upon whether negative film or positive film is selected as a translucent
original document, or because of a difference in between film sensitivities
or in correspon- dence with the state of exposed film. The LUTs are
switched over by a command inputfrom the operation panel via signal lines
lgo (560), lg1 (561), and lg2 (562) which serve as an I/O port of the CPU
22. Data, which is output in correspondence with each color B, G and R,
corresponds to the density of the output image. There- 55  fore, the data
output relative to B (blue), that relative to G (green) and that relative
to R (red) correspond to the amounts of yellow toner, magenta tonerand cyan
toner, respectively. Therefore, in the following description, the color
video data correspond to Y, M and C. The following color correction is
effected with respect to the color component video data, that is, the
yellow 9    EP 0 267 805 B1 component, the magenta component and the cyan
component which are obtained from the original document by the logarithm
conversion. As shown in Fig. 14, the spectral characteristics of the color
separation filters disposed In the color read sensors in correspondence
with their respective pixels include unwanted spectral transmission regions
such as the portions hatched in Fig. 14. In addition, color toner (Y, M, C)
includes un- 5   wanted absorption components such as those shown in Fig.
15. For this reason, it is well known to perform masking color correction
In which color is corrected on the basis of the calculation of the
following linear equa- tion of each color in connection with each item of
color component image data Yi, Mi, Ci: [err] 15 In addition, the following
operations are frequently performed. One is an (inking) operation In which
Min(Yi, Mi, Ci) (a minimum value of Yi, Mi, Ci) is calculated from Yi, Mi,
Ci, the result being regarded as "ink (black), and then black toner being
added. The other is an under color removal (UCR) operation in which the
amount of each color material to be added is reduced in accordance with the
black component added. Fig. 16Ashows 20  the circuit constructions for
masking, inking and UCR. This construction has the following features. (1)
Two masking matrices are incorporated and can be switched overat high speed
in response to an output of 1 or 0 through one signal line. (2) Execution
and non-execution of UCR can be switched over at high speed In response to
an output of 1 or 0 through one signal line. 25     (3) Two circuits for
determining the degree of Inking are incorporated and can be switched over
at high speed in response to an output of 1 or 0 through one signal line.
Priorto image reading, a first matrix coef- ficient Mi and a second matrix
coefficient [err] are set through the bus connected to the CPU 22. In this
embodiment, [err] The value of [err] is set in registers 87 to 95 while the
value of [err] is set In registers 96 to 104. Each selector 111 to 122,
135, and 131 selects a terminal A when the input at a terminal S is "1" ,
but selects a terminal B when the Input is "2". Therefore, in a case where
the matrix [err] is selected, a switch signal MAREA 564 goes to "1" 40
while, if the matrix M2 is selected, the signal goes to "0". A selector 123
provides outputs a, b, c in response to selection signals [err] (588) and
[err] (567) on the basis of the truth table shown in Fig. 16B. The
selection signals [err] and [err] as well a selection signal C2 correspond
to color signals to be output For example, when [err] [err] = (0, 0, 0),
(0, 0, 1), (0, 1, 0) and (1, 0, 0) In the order of Y, M, C, Bk as well as
(0, 1, 1) as a monochrome signal, it is possible to obtain a desired color
signal of a corrected color. If [err] = (0, 0, 0) and the level 45  of the
signal MAREA = "1", the contents of the registers 87, 88 and 89, that is,
[err]  are provided at the outputs a, b and cof the selector 123. In the
meantime, the black component signal 574, which is calculated as Min (Yi,
Mi, Ci) = k from input signals Yi, Mi and Ci, is subjected to a primary
conversion of Y = ax - b (a, b: the constants) and is then supplied through
the selector 135 to the respective inputs B of subtracters 124, 125 and
126. Inthesubtracters 124,125and 126, Y=Yi-(ak- b), M =Mi- (ak-b) and C =
Ci-(ak- b)arecalculated 50  as under color removal. The results are input
to multipliers 127, 128 and 129 for masking operations via signal lines
577, 578 and 579. The selector 135 is controlled by a signal UAREA 565 and
Is adapted to be switched over between the execution and non-execution of
UCR (under color removal) at high speeds in accordance with "1" and "0" of
the signal UAREA 565. [err] is input to the B Input of each multiplier
127,128 and 129 while (Yi - (ak - b), Mi - (ak- b), Ci - (ak- b)) = (Yi',
Mi', Ci') is input to the A Input of each of them. Therefore, 55   as is
evident from Fig. 16A, Yout = Yi' x [er]r + Mi' x [err] + Ci x [err] is
obtained at an output Dout under the condition of [err] = 0 (Y or M orC Is
selected), with the resultthat yellow colordata subjected to the
processings of masking color correction and under color removal Is
obtained. Similarly, 



10    EP 0 267 805 B1 [err] = Yi' x (- [err] + Mi' x [err] + Ci' x (- [err]
and [err] = Yi x(- [err] + Mi' [err] + Ci [err] are provided at the output
Dout Color selection is, as described previously, controlled by the CPU 22
in re- sponse to the selection signals [err] in accordance with the table
shown in Fig. 16B and by the develep- 5   ment proceduresof the color
printer. Registers 105 to 107and 108to 110 are registers for forming
monochrome images, and a monochrome image is obtained by performing
weighting addition of each color on the basis of MONO = [err] Yi + [err] Ci
upon a principle similar to the previously-described masking color
correction. As described previously, the switch signals MAREA 564, UAREA
565, KAREA 587 serve to effect high-speed switchover between the
coefficient matrices [err] and [err] of the masking color correction, and
the switch signal 10   UAREA 565 serves to effect high-speed switchover
between the execution and non-execution of UCR. The switch signal KAREA 587
serves to switch over the primary conversion of the black component signal
(output to Dout through the signal line 569 and the selector 131), that is,
to switch over the characteristics of Y = ck - d or Y = ek - f (c, d, e, f
the constant parameters) with respect to K = Min (Yi, Mi, Ci). For example,
the switch signal KAREA 587 enables a masking coefficient to be made
different in each area of one image plane to be 15  copied, or enables the
degree of UCR or inking to be switched over in each area of the same.
Accordingly, such a construction is advantageously applicable to a case
where an image obtained from image input sources having different
characteristics of color separation or a plurality of images each having a
different black tone are to be synthesized as in the present embodiment.
These area signals MAREA(564), UAREA(565) and KAR- EA (587) are generated
by an area generating circuit (indicated at 51 in Fig. 2) which will be
described later. 20      Figs. 17A to 17G illustrate the manner in which
the area signals (such as MAREA 564, UAREA 565 and KAREA 587) are
generated. The-term "area" represents, for example, a portion such as the
hatched portion in Fig. 17E, and this area is distinguished from the other
area by using signals shown in the timing chart of Fig. 17E in each of the
lines within the range defined between lines Ato B in the sub-scan
direction. Each area is specified by the digitizer 16 shown in Fig. 1.
Figs. 17Ato 17D illustrate a construction in which the positions 25  of
generation of the area signal, the period thereof, and the number of the
periods are programmable by the CPU 22 and in which a multiplicity of area
signals can be obtained by the same. In this construction, one area signal
can be generated by one bit of the RAM to which the CPU is accessible, and,
for example, two n-bit RAMs (136 and 137 in Fig. 17D) are incorporated in
order to obtain n-numbered area signals Area 0 to AREA n. Ifthe area
signals AREA0 andAREAn such as those shown in Fig.17B are to be obtained,
bits 0 at addresses 30  [err]  of the RAM are set to "1"  while bits 0 at
the other addresses are set to "0". On the other hand, bits n at addresses
1, [err], and [err] are set to "1" while bits n at the other addresses are
set to "0". If dats is sequentially read from the RAM in synchronization
with a fixed clock with reference to the signal HSYNC, data "1" is read out
at addresses [err] and [err] as shown in Fig. 17C. The thus-read data is
input to J and K terminals of each J-K flip-flop 148-0 to 148-n of Fig.
17D. Therefore, the output of each of the J-K flip-flops toggles. That is
to say, 35  when "1" Is read from the RAM and a signal CLK is input to the
flip-flop, the output of "0" goes to "1" while the output of "1" goes to
"0" to thereby generate a period signal such as AREA 0 and hence the area
signal. Also, If data at each address is "0", setting of an area is not
performed since no area signal is generated. Fig. 17 illustrates the
construction of this circuit, and the above-described RAMs are indicated at
136 and 137. In order to switch over areas at high speeds, for example,
while data of each line is being read from the RAM A 136, 40  the CPU 22 is
adapted to perform writing into the RAM B 137. Thus, the generation of a
period and the writing into the RAM by the CPU are alternately switched
over. Accordingly, in a case where the hatched areas in Fig. 17F are
specified, the RAMs Aand B are switched over in the manner of [err] As
specifically described with reference to Fig. 17D, if [err] = (0, 1, 0),
the output of an address counter 141 which counts the signal VCLK is
supplied from the selector 139 through a signal line Aa to the RAM A 138
and thus 45 a gate 142 is opened but a gate 144 Is closed. Reading from the
RAM A 136 is thus enabled and bits equiva- lentto the overall width, I.e.,
n-numbered bits are input to the J-Kflip-flops 148-0 to 148-n, thereby
generating period signals AREA 0 to AREA n in accordance with a
presetvalue. During this period, the CPU 22 performs writing into the RAM B
by means of an access signal R/W through an address bus A-BUS and a data
bus D- BUS. On the other hand, if [err] is set to (0, 1, 0), the period
signal can be likewise generated on the 50 basis of data set in the RAM B
137 and thus the CPU can write data into the RAM A 136. (These two RAMs are
hereinafter referred to as "A-RAM" and "B-RAM", and [err] and [err] are
hereinafter referred to as "AREA control signal (ARCNT)". [err]and [err]
are output from an I/O port of the CPU.) A correspondence table of each bit
and its signal name is shown in Fig. 17G. The construction of a color
conversion circuit will be described below with reference to Fig. 18. The
term 55  "color conversion" used herein is a processing for substituting
another color for the color represented by each 



item of the color component data (Yi, Mi, Ci) Input to this circuit, the
items of data each having a specific color density or a specific
color-component ratio. For example, as shown in Fig. 18C, a red portion (a
hatched por- tion) on the original document is changed into blue. First,
the color data Yi, Mi and Ci are averaged in units of    EP 0 267 805 B1 8
pixels by averaging circuits 149, 150 and 151. The results are supplied to
both an adder 155 and inputs A of dividers 152, 153, 154. The adder 155
calculates Yi + Mi + Ci and supplies the result to an input B of each
divider 152,153 and 154. The input color component ratios, that is, an
yellow ratio ray = Yi/Yi + Mi + Ci, a ma- genta ratio ram = Mi/Yi + Mi +
Ci, and a cyan ratio rac = CiYi + Mi + Ci are supplied to signal lines 604,
605 5   and 606, respectively, and are then input to window comparators
156, 157 and 158. When those ratios range between comparative upper limits
(yu, mu, cu) and comparative lower limits [err] of the respective color
component ratios which are set through the CPU bus, the window comparators
156 to 158 output "1". Specifically, when [err] the comparator 156 outputs
"1", when me [err] ram < mu, the comparator 155 outputs "1", and, when
[err] the comparator 156 outputs "1" . When these three conditions are
satisfied, 10 it is judged thata desired colorwas input, and a three-input
AND gate 165 outputs "1" to an input So of a selector 175. When a signal
CNGCNT of "1" is supplied from the I/0 portion of the CPU via a signal line
607 to the  adder 155, the adder 155 provides an output 603 of 1 [err] 3 Al
while, when "0" is supplied to the adder 155, 15  the adder 155 provides an
output 603 of "1". Accordingly, in the case of "0", the dividers 152, 153
and 154 directly output the signals at their respective A inputs. In this
instance, Instead of a desired color component ratio, color density data is
set in each of the registers 159 to 164. Aselector 175 has four line inputs
and one line output. Desired color data which has been converted, i.e., a Y
component, M component, and a C com- ponent are respectively supplied to
inputs 1, 2 and 3 of the selector 175 while an input 4 is supplied with
data 20  Vin representative of the original document Image which was
subjected to masking color correction and UCR, the input 4 being connected
to Dout of Fig. 16A. A switch input [err] is set to "1" when the result of
color detection is "true", that is, when a predetermined color is detected.
If not, the switch input [err] is set to "0". An area signal [err] 615
which is generated in the area generating circuit shown in Fig. 17D is
supplied to an input Si, and a portion within a specified area corresponds
to "1" while a portion outside the specified area corresponds to "0". When
the signal at the input [err] is "1", the color conversion is performed,
but, when the Input [err] is "0", the color conversion is not performed.
The signals [err] (616) and [err] (617) supplied to inputs [err] and [err]
are the same as the signals [err] and [err] of Fig. 16A. When [err] = (0,
0), (0,1), (1,0), the signals [err] and [err] respectively form an yellow
image and a cyan image in the color printer. The truth table of the
selector 175 is shown in Fig. 18B, In registers 166 to 168, desired
colorcomposition ratios after color conversion, or color composition den-
sity data is set by the CPU. If y', m' and c' are the color composition
ratios, the signal CNGCNT 607 is set to 30  "1" and therefore the output
603 of the adder 155 becomes (Yi + Mi + Ci). (Yi + Mi + Ci) is supplied to
the inputs B of the multipliers 169 to 171, and (Yi + Mi + Ci) x y', (Yi +
Ml + Ci) x m' and (Yi + Mi + Ci) x c' are supplied to selector inputs 1,2
and 3, respectively, and color conversion is performed in accordance with
the truth table of Fig. 18B. On the other hand, if y', m' and c' represent
the color component density data, the signal CNGCNT 607 is set to "0" and
therefore the output 603 of the adder 155 becomes "1" . Thus, the
multipliers 169 to 171 output the data y', m', c' to the inputs 1,2 and 3
of the selector 175, and color conversion is performed through the
substitution of the color component density data. Since the period and the
number of scan periods of the area signal [err] 615 can be freely set as
described previously, the color conversion can be applied to a plurality of
areas [err] as shown in Fig. 18D. In addition, if a plurality of circuits
such as that shown in Fig. 18A are prepared, the colors of a plurality of
areas can be converted into a plurality of colors at high speeds 40 and at
real time; for example, red, red and white are simultaneously converted
into blue, yellow and red in the areas [err] respectively. A plurality of
color detection/conversion circuits which are the same as the aforesaid
circuit are prepared, and an selector 230 selects required data from
outputs A, B, C and D of the respective circuits in response to signals
[err] and [err] to provide an output 619. The area signals 45  CHAREA 0 to
3 and the signals CHSEL 0, 1 are generated by the area generating circuit
51 as shown in Fig. 17D. Fig. 19 illustrates a gamma conversion circuit for
controlling the color balance and color density of an out- put image in the
present inventive system. Basically, this control is performed by means of
data conversion based on a LUT (look-up table), and the data of the LUT is
adapted to be rewritten in correspondence with a 50 designation input
through the control unit. In a case where data is written Into or read from
a RAM 177 as the LUT, a selection signal line RAMSL 623 Is set to "0" and
an input B of a selector 176 is thus selected. A gate 178 is closed and a
gate 179 is opened so that the buses ABUS and DBUS (address data) from the
CPU 22 are connected to the RAM 177, thereby enabling writing or reading of
data. Once a conversion table has been 



formed, the selection signal line RAMSL 623 is set to "1" and a video input
through a signal line Din 620 Is input to an address Input of the RAM 177.
The RAM 177 outputs desired data In accordance with addressing based on the
video data input. The output of the RAM 177 is input to the next-stage
magnification change con- trol circuit through the opened gate 178. The RAM
177 includes at least two characteristics of magnification change (A and B
in Fig. I 9B) for each of yellow, magenta, cyan, black and monochrome.
Color switching is 12    EP 0 267 805 B1 performed employing the selection
signals [err] (566), C, (567) and C2 (568) as described previously with
ref- erence to Fig. 18. As Illustratively shown in Fig. 19C, the area
signal GAREA 626 generated by the aforesaid area signal generating circuit
shown in Fig. 17 imparts a gamma characteristic A to an area A and a gamma
characteristic B to an area B, and these areas A and B can be obtained in
the form of one print. 5      This gamma RAM 177 has the two
characteristics A and B for magnification change, and they can be switched
over at high speeds in each area. If the RAM is increased in number, more
than two characteristics become able to be switched over at high speeds.
The output Dout 625 In Fig. 19A is connected to an input Din 628 of the
next-stage magnification change control circuit shown In Fig. 20A. As can
be seen from the illustration, the RAM is designed to independently convert
the gamma charac- 10  teristics of the respective colors, and the contents
of the RAM can be rewritten by the CPU 22 in accordance with an operators
operation of a liquid crystal touch panel on an operation panel. For
example, when the op- erator depresses a density adjustment key e displayed
on a standard image plane P000 (Fig. 33), as shown in Figs. 19D and 19E, a
setting is shifted to the left as from the central 0 to -1 to -2, and the
characteristics in the RAM 177 are rewritten and shifted, as from -1 to -2
to -3 to -4. On the other hand, when the operator 15 depresses a density
adjustment key f on the standard image plane P000, the characteristics can
be shifted as from +1 to +2 to +3 to +4 and the contents of the RAM 177 are
likewise rewritten. In other words, all the tables (in the RAM 177)
relative to Y, M, C, Bk or MONO can be rewritten by depressing the keys e
or f on the standard image plane, and thus the density can be adjusted
without changing tone. On the other hand, in an image plane P420 of Fig. 37
(color balance adjustment in the < COLOR CREATE > mode), the areas in the
20 RAM 177 corresponding to Y, M, C and Bk are independently rewritten in
order to adjust color balance. For example, when a touch key [err] in the
image plane P420 is depressed in order to change the tone of the yellow
component the black bar display corresponding to yellow extends upwardly,
and the characteristics shift in the direction of Y, in Graph Y of the
Fig.19F so that the density of the yellow component increases. If a touch
key [err] is depressed, the characteristics shift to cause the density of
the yellow component to decrease. In this 25  operation, the density ofa
signal colorcomponentis changed to modify the tone. M, C and Bkare also
adjusted in the same manner. In Fig. 20A, FiFo memories A 180 and B 181
each have a storage capacity equivalent to one line in the main-scan
direction, for example, 4725 pixels (16 (pel/mm) x 297 mm (the longitudinal
dimension of A-4 size)). As shown in Fig. 20B, writing into the FiFo
memories A 180 and B 181 is performed while signals AWE and 30   BWE are
held at a low level. While the signals AWE and BWE are held at a high
level, reading from the FiFo memories A 180 and B 181 is performed. When
the signal ARE is at a high level, the level of impedance in- creases at
the output of the memoryA 180 while, when the signal BRE Is ata high level,
the level of impedance increases at the output of the memory B 181. These
outputs are wired-ORed and output as Dout 627. Each of the FiFo memories A
180 and B 181 includes a write address counter and a read address counter
(Fig. 20C) 35 actuated by clock signals WCK and RCK, and pointers
incorporated in the respective FiFo memories are caused to advance by the
counters. Therefore, as is well known, if, according to common practice, a
clock con- stituted by the video data transfer clock VCLK 588 multiplied by
a rate multiplier 630 is supplied as the signal WCK but a non-multiplied
clock VCLK 588 is supplied as the signal RCK, data input to this circuit is
output in a reduced state. On the other hand, if a non-multiplied clock
VCLK 588 and a multiplied clock VCLK 588 are 40 respectively supplied. as
the signal WCK and the signal RCK, data input to this circuit is output in
an enlarged state. The FiFo memories A 180 and B 181 alternately perform
their read and write operations. Each of the FiFo memories A 180 and B 181
further includes a W address counter 182 and an R address counter 183. The
respective counters 182 and 183 count in response to the clocks WCK and RCK
while enable signals WE 635 and RE 638 are held at a low level, and are
adapted to be reset when a signal RST 634 goes to a low level. 45 As shown
in Fig. 20D by way of example, after reset (employing the main-scan
synchronizing singal HSYNC in this construction), the signal AWE (as well
as BWE) is set to a low level to perform writing of data represen- tative
of an [err]-numbered pixel to an [err]+ m)-numbered pixel, and the signal
ARE (as well as BRE) is set to a low level to perform reading of data
representative of an [err]-numbered pixel to an [err]+ m)-numbered pixel.
In consequence, as illustrated, WRITE data shifts to READ data.
Specifically, since the positions and periods 50 of generation of the
signal AWE (BWE) and ARE (BRE) are variable, an image can be freely shifted
in opposite 



main-scan directions as shown in Figs. 20E, 20F and 20G. In addition, a
combination with the aforesaid mul- tiplication of the signal WCK or RCK
makes It easy to control magnification change and/or movement control. The
signals AWE, ARE, BWE and BRE input to this circuit are generated by the
area signal generating circuit shown in Fig. 17D in the
previously-described manner. 55      After desired magnification change
control has been performed in the main-scan direction as shown in Figs. 20A
to 20G, edge enhancement and smoothing are performed as shown In Figs. 21A
to 21G. Memories 185 to 189 each have a storage capacity equivalent to one
line of the main-scan direction, and have an FiFo arrangement in which data
equivalent to five lines is stored cyclically and sequentially and at the
same time 13    EP 0 267 805 B1 is output in parallel. A secondary
differentiation spatial filter 190 is of a type which is frequently used in
order to detect edge components. The gain of the characteristics of an
output 648 is increased at a gain circuit 196 as shown in Fig. 21 B. The
hatched portion in Fig. 21B is damped to zero in orderto eliminate a
low-level com- ponent of the components which are output after edge
enhancement that is, noise components. The output 5   equivalent to five
lines from the buffer memories 185 to 189 is input to smoothing circuits
191 and 195 which averages in accordance with five kinds of pixel block
units from 1 x 1 to 5 x 5 as illustrated. A desired signal of smoothed
outputs 614 to 645 is selected by a selector 197. A signal SMSL 651 is
output through the I/O port of the CPU 22, and, as described later, is
controlled in association with a designation input from the op- eration
panel. A divider is indicated at 198. When smoothing of 3 x 5 Is selected,
the CPU 22 sets "15" in the 10  divider 198 while, the smoothing of 3 x 7
is selected, the CPU 22 sets "21" in the same, thereby performing an
averaging processing. The gain circuit 196 has a look-up table (LUT), and
is constituted by a RAM to which the CPU 22 writes data as in the case of
the aforesaid gamma circuit shown in Fig. 19A. When an input EAREA 651 is
set to a low level, the gain circuit 196 outputs "0". The above-described
edge enhancement and smoothing controls 15  correspond to the image plane
of the liquid crystal touch panel on the operation panel. Referring for
example to the image plane of Fig. 21 D (P430 in Fig. 27), as the operator
Increases the intensity of sharpness from 1 to 2 to 3 to 4, that is, to a
maximum, the conversion characteristics of the gain circuit are rewritten
by the CPU 22 as shown in Fig. 21 C. On the other hand, as the operator
decreases the intensity of sharpness from from 1' to 2' to 3' to 4', that
is, to a mimimum, the selector 197 selects the block size for smoothing in
response to 20  the switching signal SMSL 652 so that the block size
Increases as from 3 x 3 to 3 x 5 to 3 x 7 to 5 x 5. When a central point C
is chosen, 1 x 1 is selected and the gain circuit Input EAREA 651 goes to
"0". Therefore, the input Din, which is not subjected to smoothing nor edge
enhancement is provided at an output of an adder 199 as an output Dout. In
this construction, moire which occurs In the case of copying halftone dot
original documents can be substantially eliminated by smoothing, and the
sharpness of characters and lines can be 25  Improved by edge enhancement.
However, in a case where one original document has both a halftone dot por-
tion and characters, there is a likelihood that the characters may become
obscure owing to smoothing for elim- inating moire or that the moire
manifests owing to edge enhancement. To solve this shortcoming, the signals
EAREA 651 and SMSL 652 generated by the area generating circuit shown in
Fig. 17D are employed. For ex- ample, the smoothing of 3 x 5 is selected
through the control of the signal SMSL 652, and the signal EAREA 30  651 is
generated In the form of lines A' and B' as shown In Fig. 21 E and is
applied to the original document including dots and characters. In this
manner, the occurrence of moire in the halftone dot image is reduced and
the sharpness of the characters is improved. A signl TMAREA 660 is
generated by the area generating circuit 51 in the same manner as the
signal EAREA651. When the signal TMAREAgoes to "1", the output Dout goes to
"A + B" whereas, when the signal TMAREA goes to "0", the output Dout goes
to "B". Accordingly, if a 35  signal 660-1 as shown in Fig. 21 F is
generated by controlling the signal TMAREA660, a hatched portion (inner
rectangular portion) can be extracted. If a signal 660-2 as shown In Fig.
21G is generated by controlling the signal TMAREA, a hatched portion (outer
rectangular portion) can be extracted (white extraction). Referring back to
Fig. 5, an original document position identify circuit 200 is disposed to
identify the co- ordinates of the fourcornersof an original documentwhich
is carried on the original documentstand. The circuit 40  200 includes
registers (not shown), and, after a prescan for original document position
identification, the CPU 22 reads from the registerthe thus-obtained
coordinate data. Since U.S. Patent Application No. 946,093, filed on
December23,1986, discloses the circuit In detail, the description thereof
is omitted. However, in the prescan for original document position
identification in this embodiment, after the black correction and the white
cor- rection have been completed as described previously with reference to
Figs. 10 and 11A, the monochrome im- 45  age data generating registers
[err]  and [err] are selected as masking coefficients In the masking
operation described previously in conjunction with Fig. 16A If [err]   and
[err] is set to (0, 1, 1) and the signal UAREA 585 is set to a low level so
as not to perform UCR (under color removal), the coordinate data is input
to the original 



document identifying circuit 200 as monochrome image data. Fig. 22 shows
the operation  panel portion, In particular, a control unit of the liquid
crystal image plane, 50  and a key matrix. The operation panal is
controlled by a command which Is given via the CPU bus 508 of Fig. 5 to a
liquid cystal crystal controller 201 (Fig. 22) and an I/O port 206 for
controlling the key matrix 209 for key input and key touch input. Fonts to
be displayed on the liquid crystal image plane are stored in a FONT ROM
205, and are sequentially transmitted to a refresh RAM 204 In accordance
with a program of the CPU 22. The liquid crystal controller 201 transmits
image plane data to be displayed to a liquid crystal display 203 via a 55
liquid crystal driver 202 and thus displays a desired image plane. All the
key inputs are controlled by the I/O port 206, and a depressed key is
detected through a key scan which Is conventionally performed. The result
is Input to the CPU 22 through a receiver 208 and the I/O port 206. 14
EP 0 267 805 B1 (PROJECTOR) Fig. 23 shows a construction in which afilm
projector 211 is carriedon and connected to the present system (Fig. 1). In
Fig. 23, like reference numerals are used to denote like or corresponding
elements relative to those 5   shown in Fig. 1. The original document stand
4 carries thereon a mirror unit constituted by a reflection mirror 218, a
Fresnel lens 212 and a diffuser panel 213. The aforesaid original document
scans in the direction of the illustrated arrow, reading the transmitted
light image of a film 216 illuminated by a lamp 214 in the film projector
211 in the same manner as in the case of the reflection-type original
document. The film 216 is held by a film holder 221 which is fixed to a
film carrier 215. A lamp controller 212 controls ON/OFF of the lamp 10  214
and the light-on voltage of the same in response to signals PJON 655 and
PJCNT 657 output from the I/O port of the CPU 22 in the control unit 13
(Fig. 2). The lamp control 222 determines the level of light-on vol- tage,
as shown in Fig. 24, on the basis of the value of the 8-bit input PJCNT
657. The level of light-on voltage is normally controlled between Vmin and
Vmax. The input digital data is defined between [err] and [err]. Fig. 25A
is a flow chart of operations of reading an image from the film projector
and producing a copy 15  thereof, with Fig. 25B being a timing chart
diagrammatically illustrating the operations. In Step S1, the operator sets
the film 216 into film projector211, performs a shading correction which
will be described later (Step S2), determines a lamp light-on voltage Vexp
by means of AE (Step S3), and starts the printer 2 (Step S4), in accordance
with procedures for operations on the operation panel which will be de-
scribed later. Prior to arrival of the signal ITOP (image top synchronizing
signal), the signal PJCNT is set to 20 Dexp (corresponding to a proper
exposure voltage) and therefore a stable amount of exposure can be obtained
during image formation. After a Y image has been formed by the signal ITOP,
the lamp is dimmed by the signal PJCNT corresponding to DA (a minimum
exposure voltage) until the next exposure. This prevents a filament from
deteriorating owing to a rash current generated when the lamp is put on,
thereby extending the lifetime of the lamp. Subsequently, an M image, a C
image and a Bk image are formed in the same manner (Step S7 25  to Step
S12), and then the data PJCNT is set to "0" to put off the lamp. The
processing procedures forAE and the shading correction in the projector
mode will now be described later with reference to the flow charts shown in
Figs. 29A and 29B. The operator selects the projector mode through the
operation panel, and then selects one from among color negative film, color
positive film, monochrome negative film and monochrome positive film. In
the case 30  of color negative film, the operatorsets the film carrier 215
with a cyan color correction filter 223 into the pro- jector, and sets an
unexposed portion (film base) of a film to be used into the film holder
221. The operator then selects a desired ASA sensitivity, depending upon
whether the ASA sensitivity of the film is more than 100 to less than 400
or 400 or more, and depresses a shading start button to cause the projector
lamp to light on at a reference light-on voltage [err]. The cyan filter 223
serves to cut the color component of the orange base 35  of a color
negative film and adjust the color balance of a color sensor having R, G
and B filters. Also, since shading data is obtained from the unexposed
portion, a wide dynamic range can be obtained even in the case of color
negative films. In the case of films other than color negative films, the
operator sets a film carrier 215' having no filter or an ND filterfor
cutting infrared and ultraviolet rays into the projector and depresses a
shading start key on the liquid crystal touch panel to cause the projector
lamp 214 to light on at a reference 40  light-on voltage V2. In practice,
afterthe operator performs selection of negativefilm or positive film,
switchover between the reference light-on voltages [err] and [err] may be
automatically performed. Subsequently, the scan- ning unit moves to a
central portion of an image projected area, and supplies to a RAM 78
shading data con- stituted by an averaged value of R, G and B equivalent to
one or more lines of CCDs to put off the projector lamp. 45      Then, the
operator loads the image film 216 to be copied into the film holder 221. If
focus adjustment is required, the operator puts on the projector lamp
through a lamp button and visually adjusts focus. Thereafter, 



the operator puts off the lamp through the lamp button. When a copy button
is put on, the projector lamp is automatically put on at the reference
light-on voltage [err] or [err] in accordance with the result of selection
between color negative film and color positive film, the image 50
projected area is prescanned (AE). The prescan is performed by the
following procedures in order to judge the photographing exposure level of
a film to be copied. R signals corresponding to predetermined lines of the
image projected area are input through CCDs, and the R signals vurses the
frequency of appearance is ac- cumulated to form a histogram such as that
shown in Fig. 25C ("histogram formation mode of Fig. 11). Avalue max
illustrated is found from the histogram, and values when the histogram
crosses a level of 1/16 of the value 55   max, i.e., an R signal Rmax of
the maximum vale and an R signal of the minimum value are obtained. Then, a
multiple of the amount of light emitted from the lamp is calculated in
accordance with the kind of film which was previously selected by the
operator. The value a is calculated as a = 255/Rmax In the case of color or
monochrome positive film, a = [err]/Rmin in the case of color negative film
having an ASA sensitivity of 400 or 15    EP 0 267 805 B1 less, a =
[err]/Rmin in the case of monochrome negative film, and a = [err]/Rmin in
the case of color negative film having an ASA sensitivity of less than 400,
and color negative film having an ASA sensitivity of 400 or more. [err] and
[err] are values which are predetermined in accordance with the gamma
characteristic of each film, and become about 40 to about 50 of 255 levels.
The a value is converted into output data supplied to a variable 5
voltage source (not shown) of the projector lamp in accordance with a
predetermined look-up table. Then, the projector lamp is put on by the
thus-obtained lamp light-on voltage V, and the values of the logarithm
conversion tables (Fig. 3A) and the masking coefficients (Fig. 16A) are set
to suitable values in correspondence with the previously-selected kind of
film, to conduct a normal copy operation. As shown in Fig. 3A, a desired
logarithm conversion table is selected from eight kinds of logarithm
conversion tables by a 3-bit switching signal, such 10  as a
reflection-type original document table 1, a color positive film table 2, a
monochrome positive film table 3, a color negative film table 4 (ASA: less
than 400), a color negative film table 5 (ASA 400 and more), a mono- chrome
negative film table 6, ... The contents of these tables can be
independently set for each of R, G and B. Fig. 13B illustrates one example
of the contents of the tables. In this manner, the copy operation Is
completed. When the next film is to be copied, the operatorjudges 15
whether or not the characteristics of the film layer vary (negative or
positive, color or monochrome, etc.). If the characteristics vary, the
process returns to (A) of Fig. 29A, but, if they do not vary, the process
returns to (B) of Fig. 29B. Subsequently, the same operation as described
above is repeated. In this manner, a print output corresponding to any of
negative, positive, color and monochrome films is obtained through the film
projector 211. As can be seen from Fig. 23, the present system need not
handle too 20  many fine characters or lines since an film image Is
projected in an enlarged manner, but is required to repro- duce the natural
gradation of an image as seen from usages of film. For this reason, the
present system, gra- dation processing performed for outputs from the color
laser beam printer is made different from that per- formed for print output
from a reflection-type original document. This is performed by a PWM
circuit 778 within a printer controller 700. 25      The PWM circuit 778 is
described below in detail. Fig. 26A is a block diagram of the PWM circuit,
with Fig. 26B being a timing chart of the operation of the PWM circuit. A
digital input signal VIDEO DATA 800 is latched by a latch circuit 900 at
the timing of a leading edge of a clock VCLK 801, and is thereby
synchronized with the clock. (Refer to waveforms 800 and 801 of Fig. 26B.)
30  A signal VIDEO DATA 815 output from the latch circuit 900 is subjected
to gradation correction in a look-up table (LUT) 901 constituted by ROMs or
RAMs. The signal is then subjected to D/A conversion in a D/A (dig-
ital/analog) converter 902 to form one analog video signal. The
thus-generated analog video signal is input to the next-stage comparators
910 and 911, and is compared with triangle waves which will be described
later. Signals 808 and 809, which are respectively supplied to the other
inputs of the comparators 910 and 911, are 35  triangle waves which are
independently generated in synchronization with the clock VCLK. More
specifically, a J-Kflip-flop 906 performs 1/2 demultiplication of a
synchronizing clock 2VCLK 803 with a frequency of twice of that of a clock
VCLK to output a reference signal 806, and a triangle wave generation
circuit 908 generates a triangle wave WV1 in accordance with the reference
signal 806. Another 1/8 J-K flip-flop 905 performs 1/6 demultiplication of
the clock 2VCLK 803 to output a reference signal 807, and a triangle wave
generation circuit 40  909 generates a triangle wave WV2 in accordance with
the reference signal 807. The thus-obtained wave sig- nals and the signal
VIDEO DATA are generated in synchronization with the clock VCLK as shown in
Fig. 26B. In addition, an signal HSYNC, which Is generated in
synchronization with the clock VCLK and which is inverted so as to be
synchronized at a signal line HSYNC 802, initializes the respective signals
of the circuits 905 and 



906 atthetiming of the signal HSYNC. Through the above-described operation,
signals having the pulse widths 45  shown in Fig. 26C are provided at
respective outputs 810 and 811 of the comparators CMP1 910 and CMP2 911. In
the present system, when an AND gate 913 shown in Fig. 26Aoutputs "1", a
laser is put on to print dots on a print paper. When the AND gate 913
outputs "0", the laser is put off and nothing is printed on the print
paper. The AND gate 913 is controlled by a control signal LON 805. Fig. 26C
illustrates a case where the level of an image signal D varies from left to
right, i.e., "black" to "white". Since "white and "black" are respectively
50  input as "FF" and "00" to the PWM circuit, the output of the D/A
converter 902 varies as shown by line Di. The triangle wave WV1 and the
triangle wave WV2 vary as shown In Parts (a) and (b) of Fig. 26C,
respectively. Therefore, the pulse widths of outputs PW1 and PW2 of the
comparators CMP1 and CMP2 become narrow as the level of the Image signal D
varies from "black" to "white". Also, as can be seen from Fig. 26C, if the
output PWI Is selected, dots are printed on the print paper at intervals of
[err] and the variation 55  of the pulse width has a dynamic range W1. On
the other hand, if the output PW2 is selected, dots are printed at
intervals of [err] , and the pulse width has a dynamic range W2. The
dynamic range and the intervals of the output PW2 is three times those of
the output PW1. For example, when PWI Is selected, print density (the
degree of resolution) is set to about 400 lines/inch and, when PW2 is
selected, the print density is set to about 16    EP 0 267 805 B1 133
lines/inch. As can be seen from the foregoing, if PWI is selected, the
degree of resolution becomes about three times as high as that In the case
of PW2. On the other hand, if PW2 is selected, the dynamic range of the
pulse width is about three times as wide as that in the case of PW1,
whereby the quality of gradation is significantly Improved. Accordingly, an
external circuit outputs a selection signal SCRSEL 804 to a selector 5
912 so that PW1 and PW2 are selected, depending upon whether a high degree
of resolution or a high degree of gradation is desired. When the signal
SCRSEL 804 is "0", a selector 912 in Fig. 26A selects an input A and
outputs the signal PW1 through an output terminal O while, when the SCRSEL
804 is "1", the selector 912 selects an input B and outputs the signal PW2
through the output terminal O. The laser is put on during the resultant
pulse width to print dots. 10      The LUT 901 is a table conversion ROM
for gradation correction, and has address inputs which receive signals K1,
k2 through lines 812, 813, a table switch signal through a line 814, and a
video signal through a line 815. The LUT 902 outputs the signal VIDEO DATA
which has been corrected. For example, if the signal SCRSEL 804 is set to
"0" to select PW1, all the outputs of a ternary counter 903 go to "0" and
thus a correction table for PW1 Is selected In the LUT 901. The signals
[err] and [err] are switched over in accordance with a 15  color signal to
be ouptut. For example, when [err] and [err] = "0, 0, 0", the LUT 901
outputs yellow; when [err], [err] and [err] = "0, 1, 1", the LUT 901
outputs magenta; and, when [err]  and [err] = "1, 1, 0", the LUT 901
outputs black. Thus the gradation correction characteristics are switched
over In correspondence with each color image to be printed, thereby
compensating for a difference in gradation characteristic between the
individual colors which derive from a difference in Image reproduction
characteristic between the colors of the laser beam prin- 20  ter. In
addition, a wide range of gradation correction Is enabled by varying a
combination of [err]. For ex- ample, it is also possible to switch over the
gradation conversion characteristic of each color in accordance with the
kind of an input image. On the other hand, when the signal SCRSEL 804 is
set to "1" to select PW2, the ternary counter 903 counts synchronizing
signals of a line and outputs "1" [err] "2" [err] "3" [err] "1"  [err] "2"
[err] "3" [err] ... to the address input (814) of the LUT 901. Thus, the
quality of gradation can be further improved byswitch- 25  Ing gradation
correction tables in correspondence with each line. The method of improving
the quality of gradation will be described In detail below with reference
to Figs. 27A and 27B. A curve A In Fig. 26A is an Input data vs. print
density characteristic curve when input data is varied from "FF", i.e.,
"white" to "0", i.e., "black" by selecting PW1. It is desirable that a
standard characteristic coincide with a line K Therefore, a characteristic
B which is reverse to the characteristic A is set in the gradation 30
correction table. Fig. 27B shows gradation correction characteristics A, B
and C for each line when PW2 is selected. In this case, the pulse width is
varied in the main-scan direction (the direction of laser scan) by em-
ploying the aforesaid triangle waves and at the same time three step of
gradation are provided in the sub-scan direction (the direction of image
feed), thereby further improving the gradation characteristics. More
specifi- cally, sharp variations in density are mainly reproduced by the
characteristic A, a gradually varying gradation 35  is reproduced by the
characteristic C, and a middle gradation therebetwwen is effectively
reproduced by the characteristic B. Accordingly, even if PWI is selected, a
certain degree of gradation is retained at a high degree of resolution. If
PW2 is selected, an excellent quality of gradation Is achieved. Referring
to the aforesaid pulse width, in the case of PW2, an Ideal pulse width W is
0 [err] W [err] W2. However, as shown in Fig. 28A, because of the
electrophotographic characteristics of the laser beam printer and response
characteristics of the laser drive 40  circuitorthe like, there isan area
of 0 [err] W [err] W2 in which the laser printerdoes not print dots (does
not respond) 



as the pulse width becomes smaller than a certain width and an area of 0
[err] W [err] W2 in which the density is saturated. For this reason, the
pulse width is selected to vary in an effective area of wp [err] W [err] w2
in which the linearities of the pulse width and the density are retained.
As shown in Fig. 28B, when input data varies from "0" (black) to [err]
(white), the pulse width varies from wp to wq to retain the linearities of
the input data 45  and the density. The video signal which is converted
into the pulse width in this manner is applied to a laser driver 711L via a
line 224, and thus a laser beam LB is modulated. It is to be noted that the
Fig. 26A signals [err], SCRSEL, and LON are output from a control circuit
(not shown) of the printer controller 700 In Fig. 2 through a serial
communication (described previously) with 50  the reader unit 1. In the
case of a reflection-type original document, the signals SCRSEL is set to
"0" while, in using the film projector, the SCRSEL is set to "1", thereby
enabling further natural reproduction of gradation. (IMAGE FORMING
OPERATION) 55      The laser beam LB which is modulated in accordance with
image data is caused to scan at high speed and horizontallywithin a width
equivalent to the length of an double-headedarrowA- B of Fig. 30 by the
polygon mirror 712 which rotates at high speed. The high-speed scanning
laser beam is focused on a surface of the photosensitive drum 715 by the
f/O lens 713 and the mirror 714, and exposes the surface of the drum 715 to
17    EP 0 267 805 B1 dots corresponding to the image data. One horizontal
scan of the laser beam corresponds to one horizontal scan of the
original-document image and, in this embodiment, corresponds to a width of
1/16 mm parallel to the direction of image feed (the sub-scan direction).
In the meantime, the photosensitive drum 715 is rotating at a constant
speed in the direction of an arrow 5   R in Fig. 30. Therefore, the laser
beam scans the photosensitive drum 715 in the main-scan direction while the
photosensitive drum 715 is rotating at a constant speed in the sub-scan
direction. in this fashion, a flat image is sequentially projected onto the
surface of the drum 715 and thus a latent image is formed in the sur- face.
A toner image is formed by uniformly charging the drum surface by the
electrostatic charger 717 prior to the exposure, that exposure is
performed, and then toner development is performed by means of the de- 10
velopment sleeves 713. For example, when a latent image corresponding to a
first original document exposure scan in the color reader is developed by
means of the development sleeve 731Y containing yellow toner, a toner image
corresponding to the yellow component of the document original 3 is formed
on the photosensitive drum 715. The sheet 754 is wound around the transfer
drum 716, with its leading end held by the gripper 751, and 15  a yellow
toner image is transferred to and formed on the the sheet 754 by the
transfer charger 729 provided at a contact point between the photosensitive
drum 715 and the transfer drum 716. Each of magent (M), cyan (C), and black
(BK) images Is formed by repeating the same processing, and the respective
toner images are superimposed on the sheet 754, thereby forming a full
color image consisting of four color toner. Subsequently, the transfer
sheet 791 is peeled from the transfer drum 716 by the movable peeling pawl
20  750 shown in Fig. 1, and is in turn transported to the image fixing
unit 743 by means of the feed belt 742. The toner image is fused and fixed
on the transfer sheet 791 by the heat pressure rollers 744 and 745 in the
fixing unit 743. (CONTROL UNIT) 25 Fig. 31 illustrates the control unit of
the copying machine of the present invention. A key 401 is a reset key for
resetting a given mode to the standard mode. A key 402 is an enter key for
setting a registration mode which will be described later. A key 403 is a
clear/stop key for clearing a number which is previously set and for
stopping a continuous copy operation. A liquid crystal display & touch
panel 30  405 displays each mode which is set through touch panel keys and
the state of the color printer 2. A key 407 is a center movement key for
designating center movement in a movement mode which will be described
later. A key 408 is an original document identification key for selecting
the operation of automatically detecting the size of an original document
and the position of the original document A key 406 is a projector key for
desig- nating a projectormode which will be described later. Akey 409 is a
recall key for recalling the preceding setting 35  of a copy operation.
Keys 410 are memory keys (M1, M2, M3, M4) for memorizing or calling
settings or the like in each mode which is previously programmed. Akey411
Isa registration key for registrating data in each memory. (DIGITIZER) 40
Fig. 32 diagrammatically illustrates the appearance of the digitizer 16.
Keys 422, 423, 424, 425, 426 and 



427 are entry keys for setting each mode which will be described later. A
coordinates detecting panel 420 is a coordinate-position detecting panel on
which a given area on the original document is designated or desired
magnification is selected. A point pen 421 is used to designate such
coordinates. Data representing key input 45  orcoordinate input is
transferred via the bus 505 from those keys 422 to 427 orthe coordinates
detecting panel 420 to the CPU 22. Thus the data is stored in the RAMs 24
and 25. (STANDARD IMAGE PLANE) 50      Fig. 33 illustrates the standard
image plane PO00. The standard image plane PO00 is displayed during a copy
operation orwhile no spefic mode is set. In the standard image plane P000,
magnification change, paper selection and density adjustment are performed.
At the bottom left of the standard image plane PO00, a fixed magnification
change can be designated. When a touch key (reduction) a is depressed,
variations in paper size and a corresponding magnification is displayed, as
shown for example in a image plane P010. When a 55  tough key (enlargement)
b Is depressed, variations in paper size and a corresponding magnification
are sim- ilarly displayed. In the present color copying machine, reductions
and enlargements can be selected in three steps, respectively. When a touch
key h (equi-mag) is depressed, an equi-magnification of 100% is again se-
lected. When a touch key c at the bottom center of the standard image plane
P000, an upper cassette or a 18    EP 0 267 805 B1 lower cassette is
selected. When a touch key d is depressed, an APS (auto paper select) mode
is set which enables automatic selection of a cassette which accommodates
paper having a size closer to a selected size of the original document.
When touch keys e and f at the bottom right of the image plane are
depressed, the density of an print image is adjusted and the setting of
density adjustment is enabled during copying. When 5   a touch key g is
depressed, the usage of each touch key, the way of performing copy or other
instructions required for the operation of the present color copying
machine are displayed as instruction image planes. The operator can easily
operate the copying machine with reference to each of the instruction image
planes. Such an Instruction image plane Is prepared for not only the
standard image plane but also each mode which will be described later. A
black stripe display portion at the top of the image plane displays the
state of a mode 10 which is currently selected, and the operator can check
the presence and absence of an erroneous operation or the state of setting
in each mode. A message display portion immediately below the stripe
display portion displays the state of the present color copying machine
like an image plane PO20 and a message representing, for example, an
erroneous operation. In addition, In the case of display of a message
indicating the occurrence of a paper jam or the supply of the toner of each
color, the printer unit a is displayed in the entire Image plane 15 and
therefore the operator can easily find the position of the paper with
reference to the displayed image of the printer unit 2. (ZOOM MAGNIFICATION
CHANGE MODE) 20      A zoom magnification change mode Ml 00 is a mode in
which printing is performed with the magnification of the size of the
original document being changed, and includes a manual zoom magnification
change mode M110 and an auto zoom magnification change mode M120. In the
manual zoom magnification change mode M110, magnification in the X
direction (the sub-scan direction) and that in the Y direction (the
main-scan di- rection) can be independently set In steps of 1% through an
editor or the touch panel. In the auto zoom mag- 25 nification change mode
M120, a suitable ratio of magnification change is automatically calculated
in accor- dance with the size of the original document and a selected paper
size and thus copy is performed at the suit- able ratio of magnification
change. The auto zoom magnification change mode M120 Includes four kinds of
modes; an XY Independent auto magnification change mode, an XY same rate
auto magnification change mode, an Xauto magnification change mode, and a Y
auto magnification change mode. In theXY independent 30  auto magnification
change mode, a magnification In the X direction and that in the Y direction
are indepen- dently automaticallysetso thatthe size ofthe original
documentoran area designated on the original document may be changed to a
selected paper size. In the XY same rate auto magnification change mode,
magnification is changed In the X and Y directions at an equal ratio which
is the smaller value of the results calculated in the XY independent auto
magnification change mode, and copy is performed at the thus-changed
magnification. 35 The X auto magnification change mode is a mode in which
magnification is automatically changed in the X direction only while the Y
auto magnification change mode is a mode In which magnification is
automatically changed in the Y direction only. The method of operating the
zoom magnification change mode will now be described with reference to the
liquid crystal display shown in Fig. 34. When a zoom key 422 on the
digitizer 422 Is depressed, an Image 40  plane P100 of Fig. 34 is
displayed. In a case where setting of the manual zoom magnification change
is se- lected, a desired intersection pointof the magnification on the X
axis and thaton the Y axis which are provided on the coordinates detecting
panel 420 of the editor 16 is designated by using a point pen 421. At this
time, 



an Image plane P110 is displayed which Indicates the designated values of
magnification in the X and Y di- rections. In addition, if fine adjustment
of the displayed magnification is needed, forexample, in theX direction 45
only, up and down keys on the right and left sides of the touch key b are
depressed. If the magnification need be finely adjusted in the X and Y
directions at the same ratio, up and down keys on the right and left sides
of the touch key d are depressed. In a case where setting of the auto zoom
magnification change is selected, the digitizer 16 is used through the
Image plane P100 or the touch key a is depressed to display the image plane
P110. Thus, the touch keys b and c, d, b, and c are respectively depressed
to select a desired one from so among the above-described four kinds of
auto zoom magnification change modes; the XY independent auto modification
change mode, the XY same rate auto modification change mode, the X auto
modification change mode, and the Y auto modification change mode.
(MOVEMENT MODE) 55 Amovementmode M200 includes four kinds of movement
modes; a centermovement mode M210, a corner movement mode M220, a
designation movement mode M230, and a binding margin mode M240. The center
movement mode M210 is a mode in which centering is performed so that the
original document or an area 19    EP 0 267 805 B1 designated on the same
may be printed in the center of paper of selected size. The corner movement
mode M220 is a mode in which a desired corner of the image of the original
document or that of an area designated on the original document is moved to
one of the four corners of paper of selected size. Even if an image to be
printed is larger than a selected paper size as shown in Fig. 43, the
movement of the image is controlled so 5   that the image may be moved from
a a designated corner serving as a start point The designation movement
mode M220 is a mode in which the image of the original document or that of
an area designated on the same is moved to a given position on the paper of
the selected size. The binding margin mode M240 is a mode In which an image
to be printed is moved so that binding margins may be provided on the right
and left sides of paper of a selected size in the direction of paper feed.
10     A method of operating the present color copying machine in practice
will now be described with reference to Fig. 35A. When the movement key 423
of the digitizer 16 is depressed, an image plane P200 is displayed. In the
image plane P200, a desired mode is selected from among the above-mentioned
four kinds of movement modes. If the center movement mode is to be
selected, a touch key a In the image plane P200 is depressed. In order to
select the corner movement mode, a touch key b is depressed to display an
image plane P230, in 15  which adesired oneof the fourcorners is
designated. The direction of movement designated in the image plane P230
corresponds to the direction of movement on actual print paper which
corresponds to the paper accom- modated in a selected cassette which would
be placed on the digitizer 16 without changing the direction of the paper.
If the designation movement mode is to be selected, a touch key c in the
image plane P200 is depressed to display the image plane P210, in which a
desired movement position is designated through the digitizer 16. 20  At
this time, an image plane P211 is displayed in which the up and down keys
are employed to perform fine adjustment of the movement position. If a
binding margin is to be moved, a touch key d in the image plane P200 is
depressed to designate the length of the margin Is designated through up
and down keys in the image plane P220. 25 (AREA DESIGNATION MODE) An area
designation mode M300 is a mode in which one ormore areas on the original
document is enabled and in which a desired one of a trimming mode M310, a
masking mode M320, and a image separation mode M330 is set for each area.
The trimming mode M310 is a mode In which only the inside of a designated
area 30  is copied. The masking mode M320 is a mode in which copy is
performed with the inside of a designated area being masked with a white
image. In addition, in the image separation mode M330, a desired mode can
be selected from among a color mode M331, a color correction mode M332, a
paint mode M333, and a color bal- ance mode M334. In the colormode M331, a
designated area can be colored bya desired color mode selected from among
nine kinds of color modes; afourfull colormode, a three full color mode, a
yellow mode, a magenta 35 mode, a cyan mode, a black mode, a red mode, a
green mode, and a blue mode. The color conversion mode M332 is a mode in
which a portion painted with a predetermined color having a certain density
range in a des- ignated area being substituted for a given color copy and
copy is thus performed. The paint mode M333 is a mode in which an image
with a designated area the entire surface of which is uniformly painted
with a given color is copied. The color balance mode M334 is a mode in
which each of the 40 densities of Y, M, C and Bk in a designated area is
adjusted so as to obtain a print including a non-designated area and the
designated area having a color balance (tone) different from that of the
non-designated area. Aconcrete method of operating the area designation
mode M300 of this embodimentwill now be described 



in sequence with reference to Fig. 36. When the area designation key 424 on
the digitizer 16 is depressed, the liquid crystal display is changed to an
image plane P300. The original document is placed on the digitizer 45  16,
and a desired area is designated by using the point pen 421. When two
points required for defining the desired area are input, an image plane
P310 is displayed. After it has been confirmed that a proper area is
designated, a touch key a in the image plane P310 is depressed. Adesired
area designation mode is selected from among "TRIMMING", "MASKING and
"IMAGE SEPARATION which are displayed in the image plane P320, and a key
corresponding to the selected mode Is depressed. If "TRIMMING or "MASKING"
is designat- 50 ed, the touch key a in the image plane P320 is depressed to
cause the process to proceed to the succeeding area designation. If "IMAGE
SEPARATION Is selected in the Image plane P320, the display proceeds to an
image plane P330 In which a desired one is selected from among "COLOR",
"PAINT", "COLOR MODE" and "COLOR BALANCE". If the image within the
designated area is to be printed, for example, in four colors of Y, M, C
and Bk, a touch key a (color mode) In the Image plane P330 is depressed to
select an image plane P360. 55  In the image plane P360, a touch key a is
depressed to select one of the nine kinds of color modes, and this
completes the designation for printing the area in four full colors. In the
image plane P330, when a touch key b for designating "COLOR CONVERSION" is
depressed, the display proceeds to an image plane P340 and a point having
colordata the colorconversion of which is desired 20    EP 0 267 805 B1 is
designated by using the point pen 421. If a proper position is designated,
a touch key a in an image plane P370 is depressed to cause the display to
proceed to an image plane P370. In the Image plane P370, color designation
after color conversion is performed to designate a desired one of a
standard color, a designated color, a registered color, and white. When a
touch key a in the image P370 corresponding to the standard color 5   is
selected, an image plane P390 is displayed, in which one desired color of
yellow, magenta, cyan, black, red, green and blue is designated. More
specifically, the standard color is color data which is intrinsically
provided in the present color copying machine. In this embodiment, the
standard color Is printed at a ratio such as that shown In Fig. 45, that
is, at an middle density as the density of a printed image. However, there
are of course some instances where the density of the designated color need
be to some extent increased or decreased. 10  For this reason, density
designation keys a and b can be displayed in the center of the image plane
P390 to perform color conversion at a desired degree of density. When a
touch key (designated color) c in the image plane P370 is selected, the
display proceeds to an image plane P380. In the image plane P380, a point
having color data subsequent to the color conversion is designated by using
the point pen 421 by a designation method similar to that of designating
colorcoordinates 15  prior to the color conversion. The process proceeds to
an image plane P381. In the image plane P381, when color conversion is to
be performed with the density of the designated coordinates being varied
without chang- ing the color of the same, designation adjustment keys a
displayed in the center of the image plane P381 are depressed. Thus color
conversion is performed at a desired degree of density. In the image plane
P370, if neither the standard color nor a desired color is present on the
original docu- 20 ment, color conversion can be performed by using color
data registered in a color registration mode M71 0 which will be described
later. In this case, a touch key c In the image plane P370 Is depressed to
select select an image plane P391. In the image plane P391, adesired touch
key Is depressed which corresponds tothe number of a desired color of all
the registered colors. In this case as well, the density of the selected
registered color is varied without changing the ratio of the color
components. When a touch key (white) c is depressed in the 25  image plane
P370, a similar effect to that of the aforesaid masking mode M310 can be
obtained. When the paint mode M333 of the image separation mode M330 is to
be designated, a touch key c in the image plane P330 is depressed to
display the image plane P370. The following color designation after
painting is performed by completely the same operation as that of the color
conversion mode M332 displayed in the image planes P370, P380, P381, P390,
and P391. 30     In the image plane P330, when a designated area alone is
to be printed with a desired color balance (tone), a touch key (color
balance) d is depressed to display an image plane P350. In the image plane
P350, the den- sities of yellow, magenta, cyan, and blackwhich consist of
tonercomponents accommodated in the printer unit 2 are adjusted by
employing up/down touch keys. The black bar graph displayed in the image
plane P350 rep- resents the states of the designated density of the color
components, and visible scales are displayed on op- 35  posite sides of the
bar graph. (COLOR CREATE MODE) As shown in Fig. 41, a colorcreate mode M400
includes a colormode M410, a colorconversion mode M420, 40  a paint mode
M430, a sharpness mode M440, and a color balance mode M450. In the color
create mode M400, one or more modes of these five kinds of modes can be
designated. 



The color mode M311, the color conversion mode M332, the paintmode M333,
and the color balance mode M400 of the area designation mode M300 differ
from those of the color create mode M400 solely in that the latter mode
M400 functions with respect to not only an area designated on the original
document but also the 45  whole of the same. Since the otherfunctions are
completely the same, the descriptions of the aforementioned modes M41 0,
M420, M430, and M450 are omitted. The sharpness mode M440 is a mode in
which the sharpness of an image is adjusted, that is, the degree of
enhancement of the edges of character images and that of smoothing of a
halftone dot image are adjusted. A method of setting the color create mode
M400 will now be described with reference to Fig. 37. When 50  the color
create mode key 425 on the digitizer 16 is depressed, the liquid crystal
display is changed into an image plane P400. When a touch key (color mode)
b in the image plane P400 is depressed, the process pro- ceeds to an image
plane P410, in which the color mode of a desired color is selected. When a
monochrome color mode other than a three-colormode and a four-color mode is
selected, the display proceeds to an image plane P411, in which a
negativeflim ora positive film is selected. When a touch key (sharpness) d
In the image 55   plane P400 is depressed, the display is changed into an
image plane P430, in which the sharpness of a copy Image can be adjusted.
When a touch key "MAX" i in the image plane P430 is depressed, the degree
of edge enhancement increases as described previously to clearly copy thin
lines such as character images. On the other hand, when a touch key "MIN" h
in the image plane P430 is depressed, peripheral pixels are smoothed 21
EP 0 267 805 B1 and thus the degree of smoothing Increases, thereby erasing
moires from the copy image of a halftone dot original document. The
operations of the color conversion mode M420, the paint mode M430, and the
color balance mode M450 are completely the same as those of the
corresponding modes in the area designation mode. Therefore, 5   the
descriptions of these modes are omitted. (INSERTION SYNTHESIZING MODE) An
insertion synthesizing mode M600 is a mode in which, for example, a
designated color image area in 10  the color original document of Fig. 42F
is Inserted into a monochromatic image area in the original document of
Fig. 42E at equi-magnification or changed magnification and the
thus-synthesized image is printed. (The monochromatic image area may be a
color image area.) A method of setting the Insertion synthesizing mode will
be described below with reference to pictures displayed on the liquid
crystal panel and the operation of each touch panel key. 15     When an
original document Is placed on the coordinates detecting panel 420 of the
digitizer 16 and the insertion synthesizing key 427 serving as an entry key
for the Insertion synthesizing mode is depressed, the liquid crystal image
plane is changed from the standard image plane P000 of Fig. 33 to the image
plane P600 of Fig. 39. Two points located on opposite ends of a diogonal
line of a desired color image area to be moved are designated by using the
point pen 421. Two dots substantially analogous to actually designated
positions 20 are displayed as an image plane 610 on the liquid crystal
image plane. If the designated area is otherwise changed, a touch key a in
the Image plane P610 is depressed and then different two dots are again
designated. If it Is judged that the designated area is proper, a touch key
b is depressed and then two points on opposite ends of a diagonal line of a
monochromatic image area to which the color image area is to be moved are
des- ignated by using the point pen 421 In an image plane P620. If the
designated area is proper, a touch key c in 25  an image plane P630 is
depressed and thus the display is changed to an image plane P640, in which
the mag- nification of the color image to be moved is designated. When the
image to be moved need be inserted at an equi-magnification, a touch key d
in the Image plane P640 is depressed and an ed key key is then depressed to
complete the setting through key depression. When, as shown in Fig. 42A, an
image area to be moved Is larger than an image area to which the image area
is to be moved, the former image area is automatically re- 30  duced in
size to the latter image area and the thus-reduced image area is inserted
into the latter image area. On the other hand, when the former image area
is smaller than the latter image area as shown in Fig. 42C, the former
image area is automatically inserted into the latter image area at an
equi-magnification and thus an image consisting of the former image area
and the remaining white image area is printed. If the designated color
image area is to be inserted at a changed magnification, a touch key e in
an image 35  plane P460 is depressed to display an image plane P650. In the
image plane P650, the magnifications in the X direction (sub-scan
direction) and in the Y direction (main-scan direction) are set by the same
method as the previously-described method of operating the zoom
magnification change mode. When a designated color image area is to be
inserted into the XYsame rate auto magnification change mode, a touch keyg
in the image plane P650 is depressed to cause the display to reverse. On
the other hand, when the designated color image 40  area is to be printed
with the same size as that of the image area into which the former color
image area is 



inserted, touch keys h and i in the image plane P650 are depressed to cause
the image plane to reverse. When the magnification is to be changed in the
X orY direction only or when the XY same rate manual magnification change
mode is to be set, a corresponding up or down key is depressed. After the
above-described setting operation has been completed, a touch key j is
depressed to cause the 45  image plane to return to the standard image
plane shown in Fig. 33. In this manner, the operation of setting the
insertion synthesizing mode is completed. (ENLARGEMENT SERIAL COPY MODE) 50
In a case where an original document oran area designated on the original
document is copied ata selected magnification, its size may exceed the size
of selected paper. An enlargement serial copy mode M500 is a mode which Is
chosed in this case and in which the original is automatically divided into
two or more areas in accordance with the selected magnification and a
designated paper size, the thus-obtained areas of the orig- inal document
being printed on a plurality of sheets of print paper. Accordingly, if
these plurality of copies are 55  joined together by an adhesive orthe
like, a copy having a size larger than the designated paper size can easily
be obtained. In operation, the enlargementserial copykey426 on the
digitizer 16 is depressed todisplayan image plane P500 of Fig. 38. When an
end key a in the image plane P500 is depressed, the setting operation
through key 22    EP 0 267 805 B1 depression is completed. All that is
subsequently required Is to select desired magnification and paper size.
(REGISTRATION MODE) 5      A registration mode M700 Is constituted by the
following three kinds of modes; a color registration mode M710, a zoom
program mode M720, and a manual feed size designation mode M730. In the
color registration mode M710, a converted color can be registered during
the color conversion mode and the paint mode of the color create mode M400
and the designation mode M300 which are previously de- scribed. The zoom
program mode M720 is a mode in which, when the size of an original document
and the 10 length of a sheet of copy paper are Input, a corresponding
magnification is automatically calculated and the resultant magnification
is displayed in the standard image plane P000. Thereafter, copy is
performed at this magnification. The manual feed size designation mode M730
is a mode in which a desired manual feed size can be designated, for
example, in the APS (auto paper select) mode since the present color
copying machine is capable of making copies by using sheets of manually fed
paper as well as sheets automatically fed from 15  the upper and lower
cassettes. When the * key 402 on the control panel shown in Fig. 31 is
depressed, the display is changed to an image plane P700 of Fig. 40. If
color registration in the color registration mode M71 0 is to be performed,
a touch key a in the image plane P700 is depressed to display an image
plane P710. An original document the color reg- istration of which is
desired is placed on the digitizer 16 and a color portion to be registered
is designated by 20  using the point pen 421. At this time, the image plane
Is changed to an image plane P711, in which a touch key corresponding to a
desired registration number is depressed. In addition, when another color
need be registered, a touch key d in the image plane P711 is depressed to
cause the display to return to the Image plane P710, in which a desire
color is set by similar procedures. After input of coordinates to be input
have been completed, a touch 25  key e is depressed and then a touch key f
serving as a readout start key In an image plane P712 is depressed. After
the touch key f has been depressed, the process proceeds In accordance with
the flow chart shown in Fig. 44. In Step S700, the halogen lamp 10 is put
on. In Step S701, the number of pulses for stepping the stepping motor is
calculated from the aforesaid designated coordinates (the sub-scan
direction), and a com- mand representative of the previously-described
designated movement is issued to cause movement of the 30  original
documentscan unit 11. In Step S702, data equivalent to one line at the
position the coordinates of which are designated in the sub-scan direction
is latched In the RAM 78' of Fig. 11A in the line data latch mode. In Step
S703, the CPU 22 averages eight pixels before and after the position the
coordinates of which are des- ignated in the main-scan direction, and
stored the averaged value from the RAM 78' into the RAM 24. In Step 704,
judgement is made as to whether or not all the designated registration
coordinates have been read. If the 35  answer is "NO", the process returns
to Step 701 in which the same processing is repeated. It it is judged that
all the designated registration coordinates have been read, the halogen
lamp 10 is put off in Step S705. In Step 706, the original document unit 10
is moved to the home position as a reference position. This completes the
operation of color registration. In the image plane P700, a touch key (zoom
program) a is depressed to display an Image plane P270. In 40  the image
plane P720, the length of the original document size and that of the copy
size are set by up/down keys. The settings are displayed in the image plane
P720 and at the same time a percent value of (copy 



size/ original document size) Is displayed. The result of calculation is
displayed at a magnification display pos- ition of the image plane P000,
and the magnification for copy is set A touch key c (manual feed size
designation) in the image plane P700 is depressed to select an image 45
plane P730. In the image plane P730, the size of a sheet of paper which is
manually fed is designated. This mode enables the APS mode or the auto zoom
magnification change mode to be applied to a manual feed operation. In each
of the above-described modes, data and values which are set through the
touch panel or the co- ordinates input through the digitizer are stored in
predetermined areas of the RAMs 24 and 25 under control 50  of the CPU 22,
and are called as parameters during the following sequence of operations.
Fig. 51 Illustrates the proceduces for operating the control unit in a case
where the film projector (211 in Fig. 24) is carried on the present color
copying machine. When the projector mode selecting key 406 of Fig. 31 is
turned on after the film projector 211 has been connected to the color
copying machine, an image plane P800 is displayed on the liquid crystal
touch panel. In the image plane P800, a negative or positive film is se- 55
lected. For example, if the negative film Is selected, the image plane P800
changes to an image plane P810 in which the ASA sensitivity of the film is
selected. In this image plane P810, for example, a film sensitivity of ASA
100 is selected. Subsequently, a negative base film is set by the
procedures which are described in detail previously with reference to Fig.
29, and a shading start key in an Image plane P820 is turned on to perform
23    EP 0 267 805 B1 shading correction. Then, a negative film to be
printed is set in the holder 215, and the copy button (at 400 in Fig. 31)
is turned on to perform an AE operation for determining the level of
exposure voltage. Then, as shown in Fig 25A, image formation is repeated in
the order of yellow, magenta, cyan and black. Fig. 46 is a flow chart
illustrating the sequence control of the present color copying machine. The
following 5   description will be performed in conjunction with the flow
chart In Step S100, the halogen lamp 10 is put on by depressing the copy
key. The previously-described black correction mode is performed in Step
S101 and, in Step S102, a shading correction is performed in the white
correction mode. If the conversion of a designated color is set in the
color conversion mode or the pain mode, color registration and a designated
color read proc- essing are performed in Step S104. Data representing the
density of each separated color of designated co- 10  ordinates is stored
in predetermined areas in accordance with the registration mode and the
detection of the designated color. This operation Is as described
previously with reference to Fig.44. In Step S501, judgement is made as to
whether or not an original document identification mode Is set. If it is
set, the process proceeds to Step S106, In which the scan unit 16 is caused
to scan 435 mm equivalentto the maximum detectable length of an original
document to detect the position and size of the original document by means
of the original docu- 15   ment position Identifying circuit 200 via the
CPU bus. If it is not set, the paper size selected in Step S106-2 is
identified as the original document size. The resultant data is stored in
the RAM 24. In Step S107, Judgement is made as to whether or not the
movement mode is set If it is set, the original document scan unit 16 is
moved to the original document by a distance equivalent to a desired amount
of movement. In Step S109, a bit map of gate signal outputs for each
function generated from the RAMs A 136 and B 20  137 is formed on the basis
of the data set in each of the modes. Fig. 49 is a RAM map of datawhich is
set in the RAMs 24 and 25 in the above-described respective modes, and
illustrates areas In which data is stored in the area designation mode and
In the color create mode. An area AREA-MODE stores discrimination data for
each mode corresponding to the operation within each des- ignated area,
such as the paintor trimming mode. An area AREA-XY stores size data
relating to original docu- 25  ment size and the size of each area. An area
AREA-ALPT stores color data after color conversion, i.e., color data
representing the fact that a converted color is one of a standard color, a
designated color and a registered color. An area AREA-ALPT-XY is a data
area which stores color coordinates when the contents of the area AREA-ALPT
are designaed colors. An area AREA-DENS stores density adjustment data
after conversion. An area AREA-PT-XY Is a data area for storing therein
color coordinates before conversion in the color conversion 30  mode. An
area AREA-CLMD stores color mode data for an original document or each
designated area on the same. An area REGI-COLOR stores therein each piece
of color data registered in the color registration mode, and these pieces
of color data are used as registered colors. The data in this area is
stored in a back-up memory of the RAM 25. Accordingly, even afteran
electrical powersupply(notshown) has been turned off, it is possible 35  to
hold the data. The bit map shown in Fig. 50 is formed on the basis of the
data which is set in the above-described manner. First, coordinate data
relative to the sub-scan direction is read from the area AREA-XY in which
the size of each area is stored. Then, the coordinate data is sorted in an
ascending order and is written into an area X- 



ADD. Similar sorting is performed with respect to coordinate data relative
to the main-scan direction. 40      Next, "1" is placed at each of the bit
positions of the area BIT-MAP of Fig. 50 which correspond to the scan
starting point and the scan terminating point of each area relative to the
main-scan direction. The same oper- ation is repeated until the last
coordinates of the sub-scan is reached. In this case, the bit positions at
which "1"s are placed correspond to the gate signals generated from the RAM
Al 38 or B137, and each bit position is determined by the mode which is
assumed by each area. For example, an area 1 designated as a four-color 45
original document area corresponds to the signal TMAREA 660, and an area 5
designated as a color-balance area corresponds to the signal GAREA 626.
Similarly, a bit map corresponding to all the areas is formed in the area
BIT-MAP of Fig. 50. In Step S109-1, the following processing is performed
with respect to the mode assumed by each of the areas. An area 2 is
represented in a single-color cyan mode, and is constituted by an
monochromatic Image with respect to the four-color original document. If
the area 2 is output as a video image 50  immediately after cyan
development the area 2 consisting of the cyan component alone is printed
but no other images including yellow and magenta components are printed.
For this reason, in order to obtain an ND image if a single-color mode is
selected for a designated area, the following coefficients are set in the
masking coef- ficient registers which are selected from among the registers
of Fig. 16A when the switch signal MAREA 564 becomes active. 55 24    EP 0
267 805 B1 [err] 10  Then, the data (used in a four-colororthree-color
mode) stored in the RAM 23 of Fig. 2 is stored in the masking coefficient
registers which are selected when the switch signal MAREA 564 goes to "0".
Then, predetermined data Is set in the registers of Fig. 18A which are
selected by the gate signals CHAREA 0, 1, 2 and 3 corre- sponding to the
respective bits of the area BIT-MAP associated with the area 2 which
assumes the paint mode. In order to convert all the video inputs, "FF",
"00", "FF", "00", "FF", and 00" are respectively set in the registers 15
[err]159, yl 160, [err]161, ml162, [err]163, and cl164. The converted-color
data stored in the area AREA-ALPT or REGI-COLOR of Fig. 49 Is loaded
therefrom, and each piece of the color data is multiplied by the
coefficient of each piece of the density adjustment data read from the area
AREA-DENS. The density data after this con- vertion is set In y'166, m'167
and c'168. In the case of the area which assumes the color conversion mode,
the pieces of the density data before conversion show in Fig. 49 to which a
certain offset value is added are 20  respectively set the aforesaid
registers [err]159 to [err]164. Subsequently, data after conversion is
likewise set in the same registers. In the case of the area 5 which assumes
the color-balance mode, color-balance values AREA-BLAN at the time of area
designation (Fig. 49) are set in the areas Y, M, C and Bk of the RAM 177
which are selected when the gate signal GAREA 626 goes to "1".
Color-balance values BALANCE in the color create mode are set in the areas
of the RAM 177 which are selected when the signal GAREA 626 goes to "0". 25
In Step S109, a start command is output to the printer via the signal line
SRCOM 516. In Step 110, the signal ITOP shown in the timing chart of Fig.
47 is detected. In Step S111, the output video signals [err]  and C2
corresponding to Y, M, C and Bk are switched. In Step S112, the halogen
lamp is put on. In Step S113, judge- ment is made as to whether or not each
video scan has completed. If the answer is "YES", the halogen lamp is put
off in Step 114. In Steps 115 and 116, judgement is made as to whether or
not copying has completed. 30  If the answer is "YES", a stop command is
output to the printer and thus copying has been ended. Fig. 48 is a flow
chart of the interruption processing of the signal HINT 517 output from the
timer 28. In Step S200-1, judgement is made as to whether or not a
timerforcausing the stopping motorto start has ended. If it has ended, the
stepping motor is started and, in Step S200, the data BIT-MAP equivalent to
one line rep- resented by X-ADD in Fig. 50 is set in the RAM 136 or 137. In
Step S201, the address of data set at the next 35  interruption is
incremented by one. In Step S202, switch signals [err] 595, [err] 596 and
[err] 593 for the RAMs 136 and 137 are output. In Step S203, the time
passing until the next sub-scan scan switching is performed is set in the
timer 28. Subsequently, the contents the portion of the area BIT-MAP
represented by X-ADD is set In the RAM 136 or 137. Thus the gate signals
are switched. Specifically, each time the carriage moves in the sub-scan
direction and interruption takes place, the proc- 40  essing contents in
the X direction is rewritten, whereby a variety of color processings such
as color conversion can be effected for each area. As described above, in
the presently preferred color copying machine, various color modes are
enabled and thus free reproduction of color can be performed. The present
embodiment has been described with illustrative reference to a color image
forming apparatus 45  employing electrophotography. However, the present
Invention is applicable to various other recording meth- ods such as ink
jet recording or thermal transfer recording. The copying machine in which
the reader unit and 



the image forming unit are disposed near to each other has been referred to
in the above description by way of example. However, the present invention
is of course applicable to a system in which the reader unit and the image
forming unit are disposed remotely from each other, image data being
transmitted through a com- 50  munication line therebetween. In the present
embodiment, the level of the light-on voltage of the projector lamp 214 is
controlled to adjust the quantity of light. However, it may be controlled
by using a diaphragm or the like. As described above, the color film reader
of the present invention is also capable of providing accurate shading
correction data of a color negative film. 55      In accordance with the
present invention, it is possible to set parameters which enable optimum
image processing of each of a color negative film, a color positive film,
and a monochrome film. During reading of a color negative film, shading
correction is performed employing an unexposed portion of the film. During
reading of a color position film, shading correction is performed without
using the film. This 25    EP 0 267 805 B1 enables the optimum shading
correction of each kind of film and the generation of color signals having
high degrees of gradation. The present invention is not limited to the
above-described preferred embodiments, and various modifi- cations,
alternative constructions and equivalents may be employed without departing
from the true spirit and 5   scope thereof. Accordingly the embodiment
described discloses a color-film reading apparatus which is capable of pro-
viding high-gradation color signals even from color negative film and also
of generating high-gradation color signals from either of color negative
and positive films. 10 Claims 1. Acolorfilm reading apparatus comprising:
illuminating means (214) for projecting illumination light onto a
colorfilm; 15            photoelectric conversion means (6) for converting
the light from the illuminated color film into an electrical signal; memory
means (78') for storing said electrical signal as correction data;
correction means (79') for correcting said electrical signal from said
photoelectric conversion means on the basis of the correction data stored
in said memory means, characterized in that 20            said apparatus
comprises setting means (405, p800) adapted to set one of a plurality of
different film reading modes, the film reading modes including a color
negative film reading mode and a color pos- itive film reading mode, the
arrangement being such when the color negative film reading mode has been
set said memory means stores correction data for a color negative film
obtained by employing the illu- mination light projected onto an unexposed
portion of a film corresponding to the color negative film and 25      said
correction means effects white level correction by using this correction
data, and when the positive film reading mode has been set, said memory
means stores correction data for a color positive film ob- tained by
directly employing the illumination light and said correction means effects
white level correction by using the correction data for a color positive
film. 30  2. A color film reading apparatus according to claim 1, further
comprising means for causing the quantity of light projected by said
illuminating means to be varied in accordance with whether the film is a
color negative film or a color positive film. 3. Acolorfiim reading
apparatus according to claims 1 or2, furthercomprising means forcausing the
quan- 35      tity of light projected by said illuminating means to be
varied in accordance with the sensitivity of the film when the film is a
color negative film. 4. A film reading apparatus according to any of claims
1 to 3, further comprising holding means for holding a color film to be
read, and controlling means for controlling the storage of the white level
correction data 40      in said memory means. 5. A film reading apparatus
according to claim 4, wherein, when a color negative film is to be read,
said hold- ing means holds the unexposed portion of the color negative
film, said Illuminating means illuminates the unexposed portion of the
color negative film held by the holding means, and said controlling means
caus- es said photoelectric conversion means to convert the illumination
light from the unexposed portion of the color negative film in order to
obtain the correction data. 6. Afilm reading apparatus according to claim 1
comprising: holding means (221) for holding a film to be read; and
controlling means (22) for selecting the white level correction data used
by said correction means, 



50      and controlling a quantity of light projected by said illuminating
means, wherein said controlling means selects the white level correction
data on the basis of data read by said reading means in a state where the
film is not held in said holding means, and controls the quantity of light
on the basis of the image data read by said reading means in a state where
the film is held in said holding means. 55 7. Afilm reading apparatus
according to claim 6, wherein sad controlling means causes the quantity of
light to be varied in accordance with whether the film is a color negative
film or a color positive film. 26    enables the optimum shading correction
of each kind of film and the generation of color signals having high
degrees of gradation. The present invention is not limited to the
above-described preferred embodiments, and various modifi- cations,
alternative constructions and equivalents may be employed without departing
from the true spirit and 5   scope thereof. Accordingly the embodiment
described discloses a color-film reading apparatus which is capable of pro-
viding high-gradation color signals even from color negative film and also
of generating high-gradation color signals from either of color negative
and positive films. 10 Claims 1. Acolorfilm reading apparatus comprising:
illuminating means (214) for projecting illumination light onto a color
film; 15            photoelectric conversion means (6) for converting the
light from the illuminated color film into an electrical signal; memory
means (78') for storing said electrical signal as correction data;
correction means (79') for correcting said electrical signal from said
photoelectric conversion means on the basis of the correction data stored
in said memory means, characterized in that 20            said apparatus
comprises setting means (405, p800) adapted to set one of a plurality of
different film reading modes, the film reading modes including a color
negative film reading mode and a color pos- itive film reading mode, the
arrangement being such when the color negative film reading mode has been
set, said memory means stores correction data for a color negative film
obtained by employing the illu- mination light projected onto an unexposed
portion of a film corresponding to the color negative film and 25      said
correction means effects white level correction by using this correction
data, and when the positive film reading mode has been set, said memory
means stores correction data for a color positive film ob- tained by
directly employing the illumination light and said correction means effects
white level correction by using the correction data for a color positive
film. 30  2.  A color film reading apparatus according to claim 1, further
comprising means for causing the quantity of light projected by said
illuminating means to be varied in accordance with whether the film is a
color negative film or a color positive film. 3.  A color film reading
apparatus according to claims 1 or2, further comprising means forcausing
the quan- 35      tity of light projected by said illuminating means to be
varied in accordance with the sensitivity of the film when the film is a
color negative film. 4. A film reading apparatus according to any of claims
1 to 3, further comprising holding means for holding a colorfilm to be
read, and controlling means for controlling the storage of the white level
correction data in said memory means. 5.  Afilm reading apparatus according
to claim 4, wherein, when a colornegative film is to be read, said hold-
ing means holds the unexposed portion of the color negative film, said
illuminating means illuminates the unexposed portion of the color negative
film held by the holding means, and said controlling means caus- es said
photoelectric conversion means to convert the illumination light from the
unexposed portion of the color negative film in order to obtain the
correction data. 6.  A film reading apparatus according to claim 1
comprising: holding means (221) for holding a film to be read; and
controlling means (22) for selecting the white level correction data used
by said correction means, 50       and controlling a quantity of light
projected by said illuminating means, wherein said controlling means
selects the white level correction data on the basis of data read by said
reading means in a state where the film is not held in said holding means,
and controls the quantity of light on the basis of the image data read by
said reading means in a state where the film is held in said holding means.



55 7. A film reading apparatus according to claim 6, wherein said
controlling means causes the quantity of light to be varied in accordance
with whether the film is a color negative film or a color positive film. 26
EP 0 267 805 B1 8. Afilm reading apparatus according to claim 6 or 7
wherein said controlling means controls the quantity of light by varying a
level of a drive voltage of an illuminating lamp of said illuminating
means. 5   PatentansprOche 1. Farbfilmlesegerat mit: einer
Belichtungsvorrichtung (214) zum Projizieren von Belichtungslicht auf einen
Farbfilm; einerphotoelektrlschen Wandlungsvorrichtung (86) zum Wandeln des
von dem bellchteten Farbfilmstain- 10      menden Lichts in ein
elektrisches Signal; elner Speichervorrichtung (78') zum Speichern des
elektrischen Signals als Korrekturdaten; einer Korrekturvorrlchtung (79')
zum Korrigleren des elektrischen Signals der photoelektrischen Wand-
lungsvorrichtung anhand der in der Speichervorrichtung gespeicherten
Korreicturdatbn, dadurch g-. kennzolchnet, daB 15      das Gerat eine
Einstelleinrichtung (405,pBOO) zum Einstellen einervon einerVieizahl
verschiedener Film- Lesebetriebsarten enthalt, die eine
Farbnegativfilm-Lesebetriebsart und eine Farbpositivfilm-Lesebe- triebsart
umfassen, wobeidieAnordnung derartgestaltet ist, dai die
Spelchervorrichtung bei eingestellter Farbnegativfilm-Lesebetriebsart
Korrekturdaten fOr einen Farbnegativfilm speichert, die durch Verwen- dung
des auf einen unbelichteten Teil elnes dem Farbnegativfillm entsprechenden
Films proizierten Be- 20      lichtungslichts erhalten werden, und die
Korrekturvorrichtung unter Verwendung dieser Korrekturdaten elne
WeiIlpegelkorrektur durchfflhrt, und dag die Speichervorrichtung bel
eingestellter Farbpositivfilm- LesebetriebsartKorrekturdaten fureinen
Farbpositivfilm speichert, die durch direkts Verwenden des Be-
lichtungslichts erhalten werden, und die Korrekturvorrichtung unter
Verwendung der Korrekturdaten fur einen Farbpositivfilm eine
Weigpegelkorrektur durchfrlhrt. 25 2. Farbfilmlesegerat nach Anspruch 1,
das zudem eine Vorrichtung zum Verandern der mittels der Belich-
tungsvorrichtung projizierten Lichtmenge enthalt, abhfingig davon, ob der
Film emn Farbnegativfilm oder ein Farbpositivfilm lst. 30  3.
Farbfilmlesegerit nach Anspruch I oder 2, das zudem eine Vorrichtung zum
Verandern der mittels der Belichtungsvorrichtung projizierten Uchtmenge
entsprechend der Filmempfindlichkeit enthalt, wenn der Film ein
Farbnegativfilm ist. 4.  Farbfilmlesegerit nach einem derAnsprflche 1 bis
3, das zudem eine Haltevorrichtung zum Halten elnes zu lesenden Farbfilms
enthalt, und das elne Steuervorrichtung zum Steuern der Spelcherung der
WeiB- pegel-Korrekturdaten In der Speichervorrichtung enthilt. 5.
Farbfilmlesegerit nach Anspruch 4, wobel, falls ein Farbnegativfilm zu
lesen ist, die Haltevorrichtung den unbellchteten Tell des Farbnegativfilms
halt, die Belichtungsvomrichtung den unbelichteten Tell des von der
Haltevorrichtung gehaltenen Farbnegativfilms belichtet, und die
Steuervorrichtung die photoelektri- sche Wandlervorrichtung derart
ansteuert, dal diese das Belichtungslicht des unbelichteten Tells des
Farbnegativfilms wandelt, urn die Korrekturdaten zu erhalten. 6.
Farbfilmlesegerat nach Anspruch 1, mit einer Haltevorrichtung (221) zum
Halten eines zu lesenden Films; und 45      einer Steuervorrichtung (22)
zum Auswahlen der von der Korrekturvorrichtung verwendeten Weiepegel-
Korrekturdaten, und zum Steuern einer mittels der Belichtungsvorrichtung
proizierten Lichtmenge, wobel die Steuervorrichtung auf Grundlage der von
der Lesevorrichtung in einem Zustand, In dem der Film nicht von der
Haltevorrichtung gehalten wird, gelesenen Daten die
Weilpegel-Korrekturdaten aus- wAhIt, und auf Grundlage der von der
Lesevorrichtung in einem Zustand, in dem der Film von der Halte- 50
vorrichtung gehalten wird, gelesenen Bllddaten die Lichtmenge steuert. 7.
Farbfilmlesegerat nach Anspruch 6, bel dem die Steuervorrichtung, abhangIg
davon, ob der Film ein Farb- negativfilm oder ein Farbpositivfilm ist, die
Lichtmenge verindert. ss   8.  Farbfilmlesegerat nach Anspruch 6 oder 7,
be! dem die Steuervorrichtung die Lichtmenge steuert, indem ein Pegel einer
Steuerspannung elner Belichtungslampe der Belichtungsvornichtung verandert
wird. 27    



EP 0 267 805 B1 Revendlcatlons 1. Appareil de lecture de film couleur
comprenant un moyan d'eciairement (214) pour projeter une lumlire
d'eclairement sur un film couleur; 5            un moyen de conversion
photo6lectrique (6) pour convertir la lumiere provenant du film couleur
eclaire en un signal electrique; un moyen A m6moire (78') pour stocker
ledit signal 6lectrique en tant quo donn6e de correction; un moyen de
correction (79') pourcorriger ledit signal 6lectrique provenantdudit moyen
de conver- sion photoelectrique sur la base de la donn6e de correction
stock6e dans ledit moyen A memoire, carac- 10      terlse en ce quo ledit
appareil comprend un moyen de a6lection (405, p800) adapte A s6lectionner
plusieurs modes differents do lecture de film, lea modes de lecture de film
incluant un mode de lecture de film couleur negatif et un mode de lecture
de film couleur positif, le dispositif etant tel que lorsque le mode de
lecture de film couleur n6gatif a 6te selectionne, ledit moyen A memoire
stocke une donnee de correction pour 15      un film couleur n6gatif obtenu
par utilisation de la lumiere d'6clairement projet6e sur une partie non ex-
posie d'un film correspondant au film couleur negatif, quo ledit moyen de
correction effectue une correc- tion du niveau de blanc par utilisatlon de
cetto donnee de correction, et quo, lorsque le mode de lecture de film
positif a et6 selectionne, ledit moyen A m6moire stocke une donn6e de
correction pour un film couleur positif obtenu par utilisation directo de
la lumibre d'eclairement, et ledit moyen de correction of- 20      fectue
la correction du niveau de blanc par utilisation de la donnee de correction
pour un film couleur positif. 2. Appareil de lecture de film couleur selon
la revendlcation 1, comprenant en outre un moyen pour faire varier la
quantit6 de lumiere projet6e par ledit moyen d'6clairement selon quo le
film est un film couleur 25      n6gatif ou un film couleur positif. 3.
Appareil de lecture de film couleur selon les revendications I ou 2,
comprenant en outre un moyen pour faire varier la quantit6 de lumiere
projet6e par ledit moyen d'6ciairement en fonction de la sensibilitN du
film loraque le film eat un film couleur negatif. 4. Appareil de lecture de
film selon 'une quelconque des revendications I A 3, comprenant en outre un
moyen de maintien pour maintenir un film couleur A lire, et un moyen de
commando pour commander le stockage de la donnee de correction du niveau de
blanc dans ledit moyen A m6moire. 5. Apparell de lecture de film selon la
revendication 4, dans lequel, lorsqu'un film couleur n6gatif dolt etre 35
lu, ledit moyen de maintien maintient la partle non exposee du film couleur
negatif, ledit moyen d'eclai- rement ecialre la partie non exposee du film
couleur n6gatif maintenu par le moyen de maintien, et ledit moyen de
commando provoque la conversion par led it moyen de conversion
photo6lectrique de la lumlere d'eclairement provenant de la partie non
exposee du film couleur negatif afin d'obtenir la donn6e de correction. 40
6. Appareil de lecture de film couleur selon la revendication 1,
comprenant: un moyen de maintion (221) pour maintenir un film A lire; et un
moyen de commando (22) pours6lectionner la donn6e de correction du niveau
de blanc utilis6e par ledit moyen de correction et commander une quantit6
de lumibre projetee par led it moyen d'eclaire- 45      ment, dans lequel
ledit moyen de commando seiectionne la donn6e de correction du niveau de
blanc sur la base de la donn6e lue par ledit moyen de lecture dans un etat
oO le film nWest pas maintbnu par ledit moyen de maintien, et commando la
quantite de lumibre sur la base de la donnee d'image lue par ledit moyen de
lecture dans un 6tat oO Is film est maintbnu par lWdit moyen de maintien.
50 7. ApparelI de lecture de film solon la revendication 6, dans lequel
ledit moyen de commando fait varier la quantite de lumibre solon quo le
film est un film couleur n6gatif ou un film couleur positif. 8. Appareil de
lecture de film selon la revendication 6 ou 7, dans lequel ledit moyen de
commando comman- 55      de la quantite de lumibre en falsant varier un
niveau d'une tension d'attaque d'une lamp. d'eclairement dudit moyen
d'eclairement. 28    


