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(57) ABSTRACT 
Appropriate image processing is carried out on image infor 
mation input to a network. Processing completion or 
incompletion judging means in a QC-WS reads header 
information of image information input from an image 
information inputting apparatus to the network, and judges 
Whether or not the image information has been processed. If 
the image information has been judged as processing incom 
plete, the information is sent to an image processing appa 

CFR 1_53(d)_ ratus to be processed thereby and output from an image 
information outputting apparatus. If the image information 

(21) Appl, No; 09/141,520 has been judged as processing complete, the image infor 
mation is output from the image information outputting 

(22) Filed: Aug. 27, 1998 apparatus as it is. 
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NETWORK SYSTEM FOR MEDICAL IMAGES 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to an image process 
ing system, and more speci?cally, to a medical image 
network system to Which image information Which has 
already been processed and information Which has not been 
processed is input coeXistently. 

[0003] 2. Description of the Related Art 

[0004] In the ?eld of medicine, various kinds of diagnostic 
image generating apparatuses (modalities) using X rays or 
the like have been in use and Computed Radiography (CR) 
apparatuses, Computed Tomography (CT) apparatuses, 
Magnetic Resonance Imaging (MRI) apparatuses, and the 
like have been put into practice. An image generated by each 
modality is displayed on a CRT or output on a ?lm by a 
Laser Printer (LP) or the like, and used at a medical facility 
for diagnosing a lesion or an injury, and the degree thereof. 

[0005] A CR (computed radiography) apparatus is a radia 
tion image reading recording system Which obtains an image 
signal by using stimulable phosphor Which emits light upon 
eXposure to stimulating rays such as visible light or a laser 
beam in accordance With the radiation energy Which has 
been stored in the material. Radiation image information 
based on a human body or the like is temporarily recorded 
on a stimulable phosphor sheet, and the stimulable phosphor 
sheet is scanned by a stimulating ray such as a laser beam to 
cause it to emit light, and the light emitted is photoelectri 
cally read to obtain an electric signal. Recently, the CR 
apparatuses have been in Wide use and put into practice. As 
an aspect of a CR apparatus to be connected to a netWork 
system Which Will be explained later, not only the above 
described entire radiation image reading recording system 
but also a single radiation image information reading appa 
ratus Which can input a read out image signal (image 
information) to the netWork may be used, for eXample. 

[0006] FolloWing recent improvement in communications 
and computer technologies, a variety of netWorks using 
computers are being installed in hospitals. Each modality in 
the above, Which has been used in a stand alone mode, is 
becoming a portion of the netWork as an image information 
inputting apparatus, and so are CRT displays and LPs as 
image outputting apparatuses. 

[0007] MeanWhile, these image information inputting 
apparatuses (image generating apparatuses) and image out 
putting apparatuses have been manufactured on a premise 
that they Will be used in a stand alone mode. Therefore, there 
has been no compatibility in formats of image information 
When image information is input or output betWeen these 
apparatuses. HoWever, folloWing the recent development of 
netWorking technology, this problem is being solved. 

[0008] Nevertheless, the image information inputting 
apparatuses are originated in systems Which used to carry 
out output of individual visible images, as has been 
described above. Therefore, image information input from 
an image information inputting apparatus to a netWork may 
have been image-processed by the image information input 
ting apparatus. It is common practice for modalities other 
then CR apparatuses to output image information Which has 
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already been processed, and image information input to a 
netWork is generally assumed to be image information 
having been processed (processing complete). HoWever, 
image information input from a CR apparatus is not neces 
sarily the information of an image Which has not been 
processed (processing incomplete), and the image informa 
tion input from an apparatus other than CR apparatuses is 
not alWays the image information Which has already been 
processed, either. 

[0009] As has been described above, it is possible for 
image information Which has been processed and informa 
tion that has not been processed to coexist on a netWork. 
When image information input in such a manner is output to 
various kinds of image information outputting apparatuses, 
image processing appropriate for the apparatuses may be 
necessary. 

[0010] HoWever, for image information Which has already 
been processed by an image information inputting appara 
tus, it may not be appropriate in some cases to further carry 
out uniform image processing on the netWork. 

SUMMARY OF THE INVENTION 

[0011] The present invention has been created based on 
consideration of the above problems, and its object is to 
provide a medical image netWork system Which enables 
appropriate image processing on the netWork, even When 
image information having been processed and image infor 
mation not having been processed is input coeXistently from 
image information inputting apparatuses. 

[0012] In a ?rst medical image netWork system of the 
present invention, image information input to the netWork 
has process completion or incompletion information as 
header information thereof shoWing Whether or not image 
processing has been carried out thereon, and the netWork 
either causes an image processing apparatus to carry out 
image processing on the image information or cause an 
image information outputting apparatus to output the image 
information Without processing thereby, based on this infor 
mation. 

[0013] In other Words, the ?rst medical image netWork 
system of the present invention connects an image informa 
tion inputting apparatus such as a CR apparatus, a CT 
apparatus, and an MRI apparatus for inputting image infor 
mation representing a medical image, and an image infor 
mation outputting apparatus such as a CRT and an LP for 
reproducing the image information as a visible image, has: 

[0014] processing completion or incompletion infor 
mation as header information or the like of image 
information input to the netWork shoWing Whether or 
not predetermined image processing (such as fre 
quency enhancing (or smoothing) processing, tone 
processing, enlargement or reduction processing, or 
the like) has been carried out on the image informa 
tion; and 

[0015] comprises processing completion or 
incompletion judging means Which reads the pro 
cessing completion or incompletion information 
from the image information having been input to the 
netWork and judges Whether or not the image infor 
mation has been image-processed; and 
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[0016] an image processing apparatus Which carries 
out predetermined image processing such as fre 
quency enhancing (or smoothing) processing, tone 
processing, or enlargement or reduction processing 
on image information Which has been judged by the 
processing completion or incompletion judging 
means as image processing incomplete. 

[0017] Image information Which has been judged as pro 
cessing complete by the processing completion or incomple 
tion judging means may be output as it is from the netWork 
to an image information outputting apparatus, or may be 
output after general processing thereon to ?t the information 
to a format of the image information outputting apparatus. 

[0018] As a method of image processing by the image 
processing apparatus, the image processing apparatus may 
have a default image processing condition so that image 
processing is carried out on image information Which has 
not been processed according to the condition, or image 
processing may be carried out after a processing condition is 
decided based on the header information of the input image 
information or attached information other than that. Alter 
natively, an image processing condition and the content of 
the processing may be transferred from the image informa 
tion inputting apparatus to the image processing apparatus 
so that the image processing is carried out based thereon. 

[0019] In a second medical image netWork system of the 
present invention, the image information input to the net 
Work has image processing completion or incompletion 
information as header information or the like of the image 
information shoWing Whether or not the image information 
has been processed so that an image processing apparatus 
can carry out image processing on the image information 
based thereon, and image quality judgment is carried out on 
image information Which has been processed by the image 
processing apparatus or image information input after image 
processing has been carried out thereon by an image infor 
mation inputting apparatus, in order to output the image 
information to an image information outputting apparatus 
after image processing is again carried out thereon as 
required. 
[0020] In other Words, the second medical image netWork 
system of the present invention connects an image informa 
tion inputting apparatus for inputting image information 
representing a medical image, and an image information 
outputting apparatus for reproducing the image information 
as a visible image, has processing completion or incomple 
tion information as header information or the like of the 
image information input to the netWork shoWing Whether or 
not predetermined image processing (such as frequency 
enhancing (or smoothing) processing, tone processing, 
enlargement or reduction processing, or the like) has been 
carried out on the image information; and comprises: 

[0021] processing completion or incompletion judg 
ing means Which reads the processing completion or 
incompletion information from the image informa 
tion having been input to the netWork and judges 
Whether or not the image information has been 
image-processed; 

[0022] an image processing apparatus Which carries 
out predetermined image processing on image infor 
mation Which has been judged by the processing 
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completion or incompletion judging means as image 
processing incomplete; and 

[0023] image quality judging means Which comprises 
a monitor unit such as a display apparatus for input 
ting image information having been judged as pro 
cessing complete by the processing completion or 
incompletion judging means and image information 
having been processed by the image processing 
apparatus and for reproducing a visible image rep 
resenting the image information, a judgment input 
ting unit for receiving input of judgment regarding 
image quality of the visible image, and an outputting 
unit for outputting image information Whose quality 
judgment result is fair to the image information 
outputting apparatus and for returning image infor 
mation Whose quality judgment result is not fair to 
the image information inputting apparatus. 

[0024] The judgment inputting unit may function as an 
input unit comprising inputting means Whereby an operator 
or the like observing a visible image reproduced by the 
monitor unit directly inputs a judgment result to the image 
quality judging means, or may function as an input unit 
Which receives a judgment result from the image informa 
tion inputting apparatus input by the operator or the like, 
When the monitor unit of the image quality judging means is 
installed near the image information inputting apparatus (in 
this case, the input unit does not need inputting means of its 

oWn). 
[0025] Image information Which has been returned to the 
image information inputting means by the image quality 
judging means is re-processed according to the same pro 
cessing condition, or according to a processing condition 
having been changed from the previous one, to be input 
again to the image quality judging means. The operator or 
the like inputs Whether or not the processing condition is 
changed, a neW processing condition if changed, and a 
judgment result, to the judgment inputting unit. Alterna 
tively, the operator or the like may input a processing 
condition by choosing an appropriate one from a plurality of 
pre-set processing conditions. 

[0026] According to the ?rst medical image netWork sys 
tem of the present invention, image information to be input 
to the netWork has processing completion or incompletion 
information as header information or the like of the image 
information shoWing Whether or not image processing has 
been carried out thereon, and the processing completion or 
incompletion judging means sends the image information to 
the image processing apparatus or to the image information 
outputting apparatus as it is, based on this information. The 
image information sent to the image processing apparatus 
has not been processed, and by outputting the image infor 
mation on Which the image processing apparatus has carried 
out image processing to the image information outputting 
apparatus, the image information can be output properly to 
the image information outputting apparatus after appropriate 
image processing carried out thereon on the netWork, even 
in the case Where image information having been image 
processed and image information not having been processed 
is input coeXistently from the image information inputting 
apparatus. 

[0027] According to the second medical image netWork 
system of the present invention, image information to be 
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input to the network has processing completion or incomple 
tion information as header information or the like of the 
image information showing Whether or not image processing 
has been carried out thereon, and the processing completion 
or incompletion judging means sends the image information 
to the image processing apparatus or to the image quality 
judging means as it is, based on this information. The image 
information sent to the image processing apparatus has not 
been processed, and the image information is output to the 
image quality judging means after the image processing 
apparatus has carried out image processing thereon. The 
image information having been processed (including both 
the information processed by the image processing appara 
tus and the information Which had been processed before it 
Was input from the image information inputting apparatus) 
and input to the image quality judging means is reproduced 
by the monitor unit. Based on a judgment result input from 
the image quality judging means, the image information is 
returned to the image processing apparatus to be re-pro 
cessed thereby, or output to the image information output 
ting apparatus. In this manner, even in the case Where image 
information having been image-processed and image infor 
mation not having been processed is input coeXistently from 
the image information inputting apparatus, the image infor 
mation can be output properly to the image information 
outputting apparatus after appropriate image processing has 
been carried out thereon on the netWork. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0028] FIG. 1 is a schematic diagram shoWing a ?rst 
embodiment of a medical image netWork system of the 
present invention; 

[0029] FIG. 2 is a diagram shoWing an algorithm of an 
operation of the netWork system shoWn in FIG. 1; 

[0030] FIG. 3 is a schematic diagram shoWing a second 
embodiment of a medical image netWork system of the 
present invention; and 

[0031] FIG. 4 is a diagram shoWing an algorithm of an 
operation of the netWork system shoWn in FIG. 3. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0032] Hereinafter, embodiments of medical image net 
Work systems of the present invention Will be eXplained With 
reference to the accompanying draWings. 

[0033] FIG. 1 is a schematic diagram shoWing a ?rst 
medical image netWork system 100 of the present invention. 

[0034] The netWork system 100 in FIG. 1 is a medical 
image netWork system to Which image information inputting 
apparatuses 10 including plural kinds of image inputting 
modalities (such as a CR apparatus, a CT apparatus, an MRI 
apparatus, an RI apparatus, and other image inputting 
modalities), and image information outputting apparatuses 
20 including plural kinds of image outputting apparatuses 
(such as a CRT display, an LP, and other image outputting 
apparatuses) are connected. Image information input to this 
netWork 100 has processing completion or incompletion 
information as header information thereof shoWing Whether 
or not predetermined image processing has been carried out 
on the input image information. The medical image netWork 
system further comprises processing completion or 
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incompletion judging means 31 Which reads this processing 
completion or incompletion information from the header 
information of the image information input to this netWork 
and judges Whether or not the image information has been 
processed, and an image processing apparatus 40 Which 
carries out predetermined image processing on image infor 
mation having been judged as processing incomplete by the 
processing completion or incompletion judging means 31. 

[0035] The processing completion or incompletion judg 
ing means 31 is an element composing an image quality 
control (quality assurance) Work station 30, Which is called 
a QC Work Station (QC-WS) on the netWork 100 and totally 
controls or assures image information quality (image qual 
ity). In this embodiment, explanation regarding the QC-WS 
30 (in the case of an image quality assurance Work station, 
it is called a QA-WS) is omitted here. 

[0036] Image information input from each image infor 
mation inputting apparatus 10 to the netWork 100 Will be 
eXplained neXt. 

[0037] As has been eXplained above, the netWork 100 
connects various kinds of image inputting modalities such as 
a CR apparatus, a CT apparatus, and an MRI apparatus as the 
image information inputting apparatus 10. Image informa 
tion input from the CR apparatus shoWs information of an 
image Wherein an emitted radiation has been converted 
according to a predetermined conversion characteristic. 
Therefore, although the image information depends on the 
conversion characteristic of the CR apparatus, image pro 
cessing has not been carried out thereon. On the other hand, 
image information input from the image information input 
ting apparatuses 10 other than the CR apparatus, such as the 
CT apparatus or the MRI apparatus, has been image-pro 
cessed by the image information inputting apparatus 10. 

[0038] An operation of the netWork system 100 of the 
present embodiment Will be explained With reference to 
FIGS. 1 and 2. FIG. 2 is an algorithm shoWing the 
operation of the netWork system 100 in this embodiment. 

[0039] Image information input from any one of the image 
information inputting apparatuses 10 to the netWork is input 
to the processing completion or incompletion judging means 
31 in the QC-WS 30 (Step #1 in FIG. 2). The processing 
completion or incompletion judging means 31 reads the 
header information of the input image information and 
judges Whether or not the image information has been 
image-processed (Step #2 in FIG. 2). 

[0040] Image information Which has been judged as pro 
cessing incomplete is sent to the image processing apparatus 
40 (Step #2) to be processed thereby (Step #3) and output to 
the image outputting apparatus 20. 

[0041] MeanWhile, image information Which has been 
judged as processing complete by the processing completion 
or incompletion judging means 31 is sent to the image 
information outputting apparatus 20 as it is (Step #2). 

[0042] The image information outputting apparatus 20 
outputs the image information input from the image pro 
cessing apparatus 40 or processing completion or incomple 
tion judging means 31 as a visible image. 

[0043] As has been described above, according to the 
medical image netWork system of the present invention, 
image information can be output to the image information 
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outputting apparatus after appropriate image processing has 
been carried out thereon on the network, even When image 
information Which has been image-processed and image 
information Which has not been processed is input coexist 
ently from the image information inputting apparatuses to 
the netWork. 

[0044] FIG. 3 is a diagram shoWing an outline of a second 
medical image netWork system 100‘ of the present invention. 

[0045] The netWork system 100‘ in FIG. 3, like the 
netWork system 100 in FIG. 1, is a medical image netWork 
system to Which image information inputting apparatuses 10 
including plural kinds of image inputting modalities and 
image information outputting apparatuses 20 including plu 
ral kinds of image outputting devices are connected. Image 
information input to this netWork 100‘ has processing 
completion or incompletion information as header informa 
tion of the image information shoWing Whether or not 
predetermined image processing has been carried out on the 
input image information. The medical image netWork sys 
tem 100‘ further comprises processing completion or 
incompletion judging means 31‘ Which reads this processing 
completion or incompletion information from the header 
information of the image information input to this netWork 
and judges Whether or not the image information has been 
processed, an image processing apparatus 40‘ Which carries 
out predetermined image processing on image information 
having been judged as processing incomplete by the pro 
cessing completion or incompletion judging means 31‘, 
image quality judging means 32 comprising a monitor unit 
such as a display apparatus for inputting image information 
having been judged as processing complete by the process 
ing completion or incompletion judging means and image 
information having been processed by the image processing 
apparatus 40‘ and for reproducing a visible image represent 
ing the image information, a judgment inputting unit for 
receiving input of judgment regarding image quality of the 
visible image, and an outputting unit for outputting image 
information Whose quality judgment result is fair to the 
image information outputting apparatus 20 and for output 
ting image information Whose quality judgment result is not 
fair to the image information processing apparatus 40‘. 

[0046] The processing completion or incompletion judg 
ing means 31‘ and image quality judging means 32 are the 
elements composing an image quality control (quality assur 
ance) Work station 30‘ on the netWork 100. 

[0047] The judgment inputting unit has a function 
Whereby an operator or the like observing the visible image 
reproduced by the monitor unit can input a judgment result. 

[0048] Image information returned to the image process 
ing apparatus 40‘ by the image quality judging means 32 is 
processed according to the same processing condition or 
according to a different condition, and input again to the 
image quality judging means 32. At this time, the operator 
or the like can input to the judgment inputting unit Whether 
or not the processing condition is changed and the neW 
processing condition if it is changed, as Well as the judgment 
result. 

[0049] An operation of the netWork system 100‘ of this 
embodiment Will be eXplained With reference to FIGS. 3 
and 4. FIG. 4 is an algorithm shoWing the operation of the 
netWork system 100‘. 
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[0050] Image information input from any one of the image 
information inputting apparatuses 10 to the netWork 100‘ is 
?rst input to the processing completion or incompletion 
judging means 31‘ in the QC-WS 30‘ (Step #1 in FIG. 4). 
The processing completion or incompletion judging means 
31‘ reads the header information of the input image infor 
mation and judges Whether or not the image information has 
been image-processed (Step 2 in FIG. 4). 

[0051] The image information judged as processing 
incomplete by the processing completion or incompletion 
judging means is sent to the image processing apparatus 40‘ 
(Step #2) to be processed thereby (Step #3), and output to the 
image quality judging means 32. 

[0052] MeanWhile, the image information judged as pro 
cessing complete by the processing completion or incomple 
tion judging means 31‘ is sent to the image quality judging 
means 32 as it is (Step #2). 

[0053] The monitor unit of the image quality judging 
means 32 reproduces a visible image represented by the 
input image information having been image-processed, and 
the operator con?rms this reproduced image. The operator 
judges Whether the image can be output from the image 
information outputting apparatus 20 as it is or if it needs 
further image processing, and inputs the judgment result to 
the judgment inputting means (Step #4). At this time, if the 
judgment result shoWing that it needs more image process 
ing is input, a processing condition for the additional image 
processing is also input to the judgment inputting means. 

[0054] The image quality judging means 32 returns the 
image information to the image processing apparatus 40‘ 
(Step #4) together With the additional processing condition 
having been input to the judgment result inputting unit, if the 
judgment result input to the judgment result inputting unit 
shoWs the necessity of additional image processing. 

[0055] The image processing apparatus 40‘ carries out 
image processing on the image information having been 
input from the image quality judging means 32 according to 
the processing condition Which has also been input from the 
image quality judging means 32 (Step #5), and outputs the 
image information to the image quality judging means 32. 
The image quality judging means 32 repeats the image 
processing and the judgment processing (Steps #5 to #4) 
until the judgment result on the reproduced image displayed 
on the monitor unit shoWs that it may be output from the 
image information outputting apparatus 20. 

[0056] If the image information Whose judgment result 
input to the judgment inputting unit of the image quality 
judging means 32 shoWs that it mat be output from the image 
information outputting apparatus 20, the image information 
is output to the image information outputting apparatus 20 
(Step #4). 
[0057] The image information outputting apparatus 20 
outputs the image information input from the image quality 
judging means 32 as a visible image. 

[0058] As has been described above, according to the 
medical image netWork system of the present invention, 
image information can be output to the image information 
outputting apparatus after appropriate image processing has 
been carried out thereon on the netWork, even When image 
information Which has been image-processed and image 
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information that has not been processed is input coeXistently 
from the image information inputting apparatuses to the 
netWork. 

What is claimed is: 
1. A medical image netWork system having an image 

information inputting apparatus for inputting image infor 
mation representing a medical image connected With an 
image information outputting apparatus for reproducing the 
image information as a visible image, said system including: 

processing completion or incompletion information as 
header information or the like of image information 
input to the netWork indicating Whether or not prede 
termined image processing has been carried out on the 
image information; said system comprising: 

processing completion or incompletion judging means for 
reading the processing completion or incompletion 
information from the image information having been 
input to the netWork and judging Whether or not the 
image information has been image-processed; and 

an image processing apparatus for carrying out predeter 
mined image processing on image information that has 
been judged by the processing completion or incomple 
tion judging means as image processing incomplete. 

2. A medical image netWork system in Which having an 
image information inputting apparatus for inputting image 
information representing a medical image is connected With 
an image information outputting apparatus for reproducing 
the image information as a visible image, said system 
including: 

processing completion or incompletion information of the 
image information input to the netWork indicating 
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Whether or not predetermined image processing has 
been carried out on the image information; said system 
comprising: 

processing completion or incompletion judging means for 
reading the processing completion or incompletion 
information from the image information having been 
input to the netWork and judging Whether or not the 
image information has been image-processed; 

an image processing apparatus for carrying out predeter 
mined image processing on image information that has 
been judged by the processing completion or incomple 
tion judging means as image processing incomplete; 
and 

image quality judging means comprising a monitor unit 
for inputting image information having been judged as 
processing complete by the processing completion or 
incompletion judging means and image information 
having been processed by the image processing appa 
ratus and for reproducing a visible image representing 
the image information, a judgment inputting unit for 
receiving input of judgment regarding image quality of 
the visible image, and an outputting unit for outputting 
image information Whose quality judgment result is fair 
to the image information outputting apparatus and for 
returning image information Whose quality judgment 
result is not fair to the image information inputting 
apparatus. 


