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[57] ABSTRACT

An image processing system includes a first image process-
ing apparatus connected to a second image processing
apparatus Each apparatus includes a programmable data
compressor that performs image data compression in accor-
dance with at least two data compression programs. The first
image processing apparatus is able to request the second
image processing apparatus to transmit to it a compression
program stored by said second processing apparatus, which
the first image processing apparatus may then use in its own
data compressor.

38 Claims, 3 Drawing Sheets
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IMAGE PROCESSING SYSTEM PROVIDING
ACCESS TO DATA PROCESSING

This application is a continuation of application Ser. No.
08/5006,623 filed Jul. 25, 1995 now abandoned.

FIELD OF THE INVENTION

This invention relates to a system including a plurality of
remotely connected image processing apparatuses.

BACKGROUND OF THE INVENTION

Conventional communicating apparatuses that compress
data to be transmitted, e.g. image data, and transmit the
compressed data to a communication partner are readily
available, with facsimile apparatus being one well known
example.

In such apparatuses, many different coding methods can
be used for compressing the image data. For example,
entropy encoding has been frequently used and, recently,
variable length coding methods have been developed that
are suitable for compressing multivalue image data. Two
existing methods are the JPEG and MPEG methods. Digital
VTRs, color copy machines, and color facsimiles all use
such coding methods, with each type of apparatus using a
method whose characteristics are most suited to its purpose.

However, because each type of apparatus operates best
with a particular coding method, there can be problems
when data encoded according to one method is sent to an
apparatus best suited to another method. For example, image
data generated by the color image reader of a color copying
apparatus may be transmitted through a motion picture
image network, e.g., a CATV network, to a digital VIR. In
such case, either the encoded data is not easily decoded, or
else a characteristic of the encoder in the color image reader
has to be adjusted to provide the encoding method used in
the digital VIR.

Such an adjustment can be troublesome and complicated,
both in its technical aspects and in the burden it may place
on the user of the color copying apparatus.

OBJECTS OF THE INVENTION

An object of the present invention is to provide an image
processing system that solves the above-identified problem.

Another object of the present invention is to improve the
adaptation of plural image processing apparatuses within an
image processing system.

Yet another object of the present invention is to provide an
image processing apparatus that is able to compress image
data by various methods.

The foregoing and still other objects and advantages of
the present invention will become fully apparent from the
following description to be taken in conjunction with
attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram of an embodiment of the present
invention.

FIG. 2 is a flowchart showing the operation of VIR 32
shown in FIG. 1.

FIG. 3 is a diagram of a transmission format combining
image data and a compression algorithm.

DETAILED DESCRIPTION OF THE PRESENT
INVENTION

FIG. 1 is a block diagram that shows the construction of
a preferred embodiment of the present invention. Referring
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to FIG. 1, an ATM asynchronous transfer mode) network 10
transfers data in an ATM mode a LAN 12 (local area
network), e.g. the Ethernet™, transfers data in a second
mode different from the ATM mode. A facsimile apparatus
14 is connected to ATM network 10 and has image coding/
decoding functions. A color printer 16, including a page
memory, produces a permanent visible image based on
image data decoded from coded image data. Color printer 16
is replaceable by a monochrome printer. A color copy
machine 18 includes a color image reader and a color printer,
and further includes a data compressor 18a that compresses
image data generated by the color image reader, a ROM 185,
a page memory in which compressed image data is written
and an expander that expands compressed image data. Data
compressor 18a in turn comprises a programmable DSP
(digital signal processor).

A file server 20 stores image data inputted through ATM
network 10. AWS (work station) 22 inputs data to file server
20 or outputs data therefrom. A PC (personal computer) 24
connects the ETHERNET and LAN 12. A second file server
26 is similar to file server 20 but is connected to a second
color copy machine 28 similar to the first color copy
machine 18, having a data compressor 28a and a ROM 28b.
A digital television set 30 is connected to ATM network 10.
Digital TV 30 can expand MPEG or JPEG coded data and
display an image corresponding to the coded data. Digital
TV 30 can be either a CAT type TV or flat panel display
system, e.g. a ferroelectric liquid crystal display panel.

A VTR 32 can digitally record JPEG or MPEG coded data
on a magnetic tape, expand such coded data and record
decoded data by an analog method. VIR 32 includes com-
pressor 32a that compresses input image data according to
JPEG or MPEG standards. VTR 32 is connected to a high
definition camera 34 and display monitor 36, which is an
example of an image output device.

A CATV station 38 broadcasts MPEG or JPEG coded data
or other kinds of broadcast data through ATM network 10.

A first router 40 connects ATM network 10 with other
networks, while a second router 42 connects LAN 12 with
other networks. A color copy machine 44 that is similar to
color copy machine 18 is connected to the LAN 12 and
includes a data compressor 44a and a ROM 44b. ATM
network switches (not shown) are provided between fac-
simile 14 and ATM network 10, between printer 16 and LAN
10 and between color copy machine 18 and LLAN 10.

Compressor 18a of color copy machine 18, compressor
28a of color copy machine 28, compressor 32a of VIR 32
and compressor 44a of color copy machine 44 each include
a digital signal processor (DSP). The DSPs can change their
compression characteristics by changing the compression
software programs loaded in them. These compression soft-
ware programs, having suitable characteristics for the vari-
ous apparatus, are stored in the respective ROMs.

For instance, a high speed compression algorithm is
stored in ROM 32b, because compressor 32a has to com-
press moving image data that is high speed data. A different
compression algorithm, suitable for handling large amounts
of data for high quality color reproduction, is stored in
ROMs 18b, 28b, 44b.

The operation of the present embodiment will now be
explained. In this embodiment, color image data that is
produced by camera 34 is transferred to color copy machine
18 or 28 which prints out an image based on the color image
data.

In this case the DSP of compressor 32a operates not in
accordance with a program stored in ROM 325, but rather in
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accordance with a program stored in ROM 184 or ROM 28a
of color copy machine 18 or 28. Specifically, VIR 32
requests the reading out of a desired compression algorithm
stored in ROM 18b or 28b through the network. In response
to that request, color copy machine 18 or 28 reads out the
compression algorithm stored in ROM 18b or 28b and
transmits it to VIR 32 through the network by a packet
transmission method. VIR 32 then loads the algorithm into
the DSP of its own compressor 32.

FIG. 2 is a flowchart of the operation VIR 32 shown in
FIG. 1. Referring to FIG. 2, image data to be compressed,
e.g. image data from camera 34 or LAN 10, is stored in an
internal memory of VIR 32 (S1). The method then discrimi-
nates whether VIR 32 is able to perform a given compres-
sion algorithm by itself or not.

In other words, it discriminates whether it stores a pro-
gram for this compression algorithm or whether it is nec-
essary for VIR 32 to request the compression algorithm
from another apparatus (S2).

If VIR 32 is able to perform the given compression
algorithm by itself, VIR 32 reads out the compression
algorithm from ROM 32p, loads it into the DSP of its
compressor 32a and performs compression coding on the
image data (S3). VIR 32 then records the image data
compressed by the compressor 324 on a magnetic tape
internal memory (S4) (not illustrated).

If VIR 32 is not able to perform the given compression
method by itself, for instance in a case where VIR 32 has
to perform a compression method normally used in color
copy machines, VIR 32 sends a request for the desired
compression algorithm to an apparatus that has the com-
pression algorithm through the network 10 or 12 (55). In this
case, one or all of color copy machines 18, 28, 44 may be
sent the request for the compression algorithm and send out
the requested compression algorithm in response.

VTR 32 determines whether it has received the compres-
sion algorithm completely or not (S6). The VTR 32 loads the
received algorithm into the DSP of its compressor 324 and
causes the DSP to compress image data according to this
algorithm (S7). VIR 32 then transmits the image data coded
by compressor 32a to a designated one of color copy
machines 18 and 28 (S8).

According to the present embodiment, VIR 32 is able to
perform a compression operation that otherwise would have
been impossible for it, e.g. a compression method that is
specialized for color copy machines and not stored in VIR
32.

In the present embodiment, a compression method spe-
cialized for color copy machines is used. Of course, in
accordance with the present invention, other compression
methods may be, e.g., compression methods specialized for
color facsimiles, color printers, digital still cameras etc.
Other types of processing algorithms may also be used.

In the illustrated embodiment, the image inputting step
(S1) is performed separately from the steps receiving the
compression algorithm (S5, S6). However, as shown in the
format of FIG. 3, it is possible to combine the image data 64
with a compression algorithm 62 and an ID 60 and to
transmit the combined data from one apparatus to another
through the networks. The apparatus receiving the combined
data then compresses the image data 64 according to the
compression algorithm 62. This embodiment is
advantageous, for example, when the performance of the
compressor of the receiver is higher than that of the trans-
mitter.

According to the present invention, data compression
methods corresponding to various kinds of data compression
are possible.
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The individual components shown in outline or desig-
nated by blocks in the drawings are all well-known in the
image processing arts and their specific construction and
operation are not critical to the operation or best mode for
carrying out the invention.

While the present invention has bene described with
respect to what is presently considered to be the preferred
embodiments, it is to be understood that the invention is not
limited to the disclosed embodiments. To the contrary, the
invention is intended to cover various modifications and
equivalent arrangements included within the spirit and scope
of the appended claims. The scope of the following claims
is to be accorded the broadest interpretation so as to encom-
pass all such modifications and equivalent structures and
functions.

We claim:

1. An image processing system comprising:

a first image processing apparatus including a first data

compressor that compresses image data; and

a second image processing apparatus connected to said

first image processing apparatus and including a second
data compressor that compresses image data,

wherein said first image processing apparatus uses said

second data compressor to compress image data in
mutual communication between said first image pro-
cessing apparatus and the second image processing
apparatus.

2. An image processing system according to claim 1,
wherein each said first and second data processor is a digital
signal processor.

3. An image processing system according to claim 1,
wherein said first image processing apparatus is a digital
copy machine.

4. An image processing system according to claim 1,
wherein said second image processing apparatus is a video
tape recorder.

5. An image processing system according to claim 1,
wherein each of said first and second data compressors
includes a data processor for processing data in accordance
with first and second data compressing programs.

6. An image processing system according to claim 5,
wherein the first data compressing program is stored in said
first image processing apparatus and the second data com-
pressing program is stored in said second image processing
apparatus, wherein said second image processing apparatus
further includes means for transmitting the second data
compressing program, and wherein said first image process-
ing apparatus further includes means for receiving the
second data compressing program.

7. An image processing system according to claim 6,
wherein said transmitting means transmits the second data
compressing program through a network.

8. An image processing system according to claim 7,
wherein the network is a local area network.

9. An image processing apparatus comprising:

a data compressor for compressing image data in accor-

dance with a data compression program;

storing means for storing the program;

means for receiving, from a partner apparatus, a request

for transmission of the program in order to enable the
partner apparatus to compress image data in accordance
with the program; and

means for transmitting the program in accordance with

the request.

10. An image processing apparatus according to claim 9,
wherein said data compressor includes a data processor for
processing data in accordance with the program.
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11. An image processing apparatus according to claim 9,
further comprising generating means for generating image
data.

12. An image processing apparatus according to claim 11,
wherein said generating means comprises converting means
for converting an image into an electrical signal.

13. An image processing apparatus according to claim 11,
further comprising means for printing an image based on
image data generated by said generating means.

14. An image processing apparatus connected through a
network to a communication partner comprising:

a data compressor for compressing image data in accor-
dance with first and second data compression pro-
grams;

storing means for storing the first data compression pro-
gram; and

means for sending, through the network, a request to the
communication partner to transmit the second data
compression program to said apparatus to enable said
apparatus to compress image data in accordance with
the second data compression program.

15. An image processing apparatus according to claim 14,
wherein said data compressor includes a data processor for
processing data in accordance with the first and second data
compressing programs.

16. An image processing apparatus according to claim 14,
further comprising means for receiving the second data
compression program through the network.

17. An image processing apparatus according to claim 16,
wherein said data compressor compresses the image data in
accordance with the second data compression program
received by said receiving means.

18. An image processing apparatus according to claim 16,
further comprising image data receiving means for receiving
image data to be compressed through the network.

19. An image processing apparatus according to claim 18,
wherein said data processor compresses the image data
received by said image data receiving means.

20. An image processing method comprising the step of:

providing a first image processing apparatus including a
first data compressor that compresses image data; and

providing a second image processing apparatus connected
to the first image processing apparatus and including a
second data compressor that compresses image data,
and

compressing image data by the first image processing
apparatus, wherein the first image processing apparatus
uses the second data compressor to compress image
data in mutual communication between the first image
processing apparatus and the second image processing
apparatus.

21. An image processing method according to claim 20,
wherein each of the first and second data processors is a
digital signal processor.

22. An image processing method according to claim 20,
wherein the first image processing apparatus is a digital copy
machine.

23. An image processing method according to claim 20,
wherein the second image processing apparatus is a video
tape recorder.

24. An image processing method according to claim 20,
wherein each of the first and second data compressors
includes a data processor for processing data in accordance
with first and second data compressing programs.

25. An image processing method according to claim 24,
wherein the first data compressing program is stored in the
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first image processing apparatus and the second data com-
pressing program is stored in the second image processing
apparatus, wherein the second image processing apparatus
further includes means for transmitting the second data
compressing program, and wherein the first image process-
ing apparatus further includes means for receiving the
second data compressing program.

26. An image processing method according to claim 25,
further comprising a step of transmitting, by the transmitting
means, the second data compressing program through a
network.

27. An image processing method according to claim 26,
wherein the network is a local area network.

28. An image processing method comprising the steps of:

compressing image data in a data compressor in accor-

dance with a data compression program;

storing the program;

receiving, from a partner apparatus, a request for trans-

mission of the program in order to enable the partner
apparatus to compress image data in accordance with
the program; and

transmitting the program in accordance with the request.

29. An image processing method according to claim 28,
wherein the data compressor includes a data processor for
processing data in accordance with the program.

30. An image processing method according to claim 28,
further comprising a generating step of generating image
data.

31. An image processing apparatus according to claim 30,
wherein said generating step includes a converting step of
converting an image into an electrical signal.

32. An image processing method according to claim 30,
further comprising a printing step of printing an image based
on image data generated in said generating step.

33. An image processing method operative in an image
processing apparatus connected through a network to a
communication partner comprising:

compressing image data in a data compressor in accor-
dance with first and second data compression pro-
grams;

storing the first data compression program; and

sending, through the network, a request to the communi-
cation partner to transmit the second data compression
program to the apparatus to enable the apparatus to
compress image data in accordance with the second
data compression program.

34. An image processing method according to claim 33,
wherein the data compressor includes a data processor for
processing data in accordance with the first and second data
programs.

35. An image processing method according to claim 33,
further comprising a receiving step of receiving the second
data compression program through the network.

36. An image processing method according to claim 35,
wherein said compressing step compresses the image data in
accordance with the second data compression program
received in said receiving step.

37. An image processing method according to claim 35,
further comprising an image data receiving step of receiving
image data to be compressed through the network.

38. An image processing method according to claim 37,
wherein said data processing step compressed the image
data received in said image data receiving step.
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