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57 ABSTRACT

A digital image management system is described which
facilitates image archival with a unique method for grouping
customer images and information. As applied to medical
environments, the system creates a virtual film jacket and
implements the unique method by modeling convention
hospital film archival procedures. The invention facilitates
archival to a variety of devices including a redundant array
of independent disks, magneto-optical storage devices and
digital linear tapes and eliminates the need for hospital staff
to retrieve several tapes from archive in order for a radiolo-
gist to review a patient’s study. The invention is applicable
to any environment where customer images and information
are continuously archived and retrieved.

300
—

310

¥
Receive user command from network 135 T

User generating customer images

/_}20

Receive digital images and associated image
information from network 135. Store digital images
on short-term storage device 170 as

an image group according to image information.

User requesting customer’s images 130

Invoke subroutine to retrieve customer’s
archived image group

Communicate images to display station 140 or
output image device 130.

image group rcquested within a
first predetermined period of t1me’7

/_)40

NoO

NOl

C

Move image group from short-term storage device 170 to a single medi
within mid-term storage device 180. Update location in database 215,

v

second predetermined period of time?

36
image group requested withina¥

YES l

(310

(

Move image group from mid-term storage device 180 to a single medi:
within long-term storage device 190. Update location in database 21

'

38

Wait for user cmd



Patent Application Publication Aug. 2,2001 Sheet 1 of 5 US 2001/0011336 Al

100

FIG 1

120

L
* o
. N
—
>
)
S o
p—
=) .
Q .
- =
o0
—
S
—~ =
p—
W
e}
—
=
~
o |
O
—




Patent Application Publication Aug. 2, 2001

wy
N

160

Sheet 2 of 5 US 2001/0011336 A1
| l
1 1
o
o o =2
= ®
o
S|
~
@\
e
O |l =
= SI F
A
(V)
s




US 2001/0011336 A1

Sheet 3 of 5

Aug. 2, 2001

Patent Application Publication

PO IaSn 10J 1IB A\

f

€ 1T aseqeiep ut uoneso[ aepdn) ‘06 29149p a3e10)s uLel-Suoy ungim
Ipaw J[3UIS © 0] (g ] 99149p 5FeI0)s uLIS)-pru woiy dnoid oFewr A0

e Fom

,oumn Jo pouad pautuuslapaid puosas

¢ DI4

8¢

& UM pajssnbai dnoid a3eun

1

$1Z 9seqelep ul uoneso] Mepd[) ‘081 391ASP 9FBI0IS ULIS}-PIW UM
[psw 2[3uls & 01 (£ ] 90149p 23e101s WIS)-H0YS woly dnoid afew aaopy

S3X

9¢

0S¢ a ON

,Puwn yo pouad paurueiopaid sy

ON

og\\\ € unm @ogmo:coh dnoi3 ageun SAA

O£ ] 291A9p aFew dmno “uoneuuoyur a3ew 0} Furproase dnoig sfeur ue

10 o1 uonels Lerdsip o1 sadewr aesrUNWWO)) SE (L1 90149p 238I0}S ULIS}-}IOYS UO
dnois oSew poaryre soew [enSIp 210)§ "GE [ NIOMIOU WOIJ UOTRULIOJUL
§,ISWO0ISNO DASLIRI 0] SUNNOIQNS AYOAU] dBewn pajero0sse pue sadew [ENSIp 9A1200Y
0te sagew s 19WOISND mcumuzwﬂ 180 momﬂE Jawojsns Sunerousd 19s)
Ne
S€1 JI0MI2U WOIJ PUBLILIOD SN SATI0Y \A
0r¢ 4
—
00¢




US 2001/0011336 A1

Sheet 4 of 5

Aug. 2, 2001

Patent Application Publication

v OI4

0v¢ 390[q 01,
‘¢ 17 oseqerep aepdn
: "0L1 991A9p 93EI0IS ULIO)-)IOYS
m UM eipaw [3uls e uo a8ewWr Yyoes 9I101g
: S JHomidu woy s8ew [eUTIP Yora SAI0Y
m —
oS ;ﬁ A
dnoi3 s3ewnt paaryore *A1ue Ul UoTBULIOFUT O1j199dS JW0ISND 101§
S JSW0ISND SASLIIAL 0] UNNOIGNS IYOAU] "Anua dnoud a3ew ue 918215 0) ISBQEIEP SSIVIY.
4% ﬂ 0ty
liéxo Anus sowosn)
: A ON
: 0Ty 0
S€T JI0MIOU WOJ] UONBUWLIOJUI
m — 91J193ds ToUI0)SND DATIIY
: 0l¥
\\\. .................................................................................................................................................
0Z¢
01¢€ 3[°01q Wwoiy,



US 2001/0011336 A1

Sheet 5 of 5

Aug. 2, 2001

Patent Application Publication

08¢

A

¢ DIA

G 1 aseqerep ayepdp) "0£ [991A3p 98e10)S WI}-UOYS 8/

"GTC 9SBqelep S1epd) (L ]991AIp 93810]S UL3I-pIid
01 061 29143p d3e10)s wa)-3uo] woyy dnosd sgeun Ldoy)

] ) m 90149p ()8 93e10)s wL-prur woy dnosd afewr £dop \
\\\
0LS

)

09¢
.Do.>o_u J3BI0IS gﬁ-ua&
OJul BIP3W PIAIYIIE peoj 0 Jasn ydwolg
— r Y
0S¢ ON

(149 ON

(1139 oza

Mﬁm@oa ULIg)-HIoys uo pajeso] dnoid afew]

0zce 4

%Em ua)-3uof Uo pareso] mzohmwﬁl
X
,4%8& ULIS3}-PIWI UO PaIedo] a:ohwﬁ

SdA

Y

N0I3 aFewWw] JOWOISND JO UONEIO] © PEAI O} SSEQEIRp SSI008 _Ar

\‘.\
01¢



US 2001/0011336 Al

DIGITAL IMAGE MANAGEMENT SYSTEM
HAVING METHOD FOR MANAGING IMAGES
ACCORDING TO IMAGE GROUPS

FIELD OF THE INVENTION

[0001] This invention relates generally to the field of
digital asset management, and more particularly to a digital
image management system having a unique method for
managing images as a single image group.

BACKGROUND

[0002] Modern hospitals have implemented networks of
various digital modalities such as a magnetic resonance
(MR), computed tomography (CT), digital radiography, and
ultrasound devices. These modalities, referred to as input
imaging devices, produce vast numbers of diagnostic quality
digital medical images. In order to more easily manage such
images many hospitals are implementing a network of
specialized equipment and components designed to support
medical radiological imaging commonly referred to as a
Picture Archiving and Communicating System (PACS). A
PACS allows a radiologist to easily manage the large volume
of digital medical images including archiving, retrieving and
displaying the images. For example, when a patient is
imaged by a medical modality a series of digital images,
referred to as a “study”, is generated, captured and archived.
A radiologists can easily retrieve the patient’s study, or any
previous study, and display the study on a display station for
viewing. Furthermore, the retrieved study can be forwarded
to another radiologist, perhaps located at a remote hospital.
By easing the burden of managing digital medical images,
PACS are expected to improve patient care and the effi-
ciency of the radiology department. Furthermore, by inte-
grating PACS with a Hospitals Information Management
System (HIS), patient information can be coupled with the
study, thereby improving the efficiency of the hospital as a
whole.

[0003] In order to facilitate archival and fast retrieval of
medical images, a PACS typically incorporates a short-term
storage device having a plurality of short-term storage
media, such as a jukebox of rewritable optical disks, and a
long-term storage device having a plurality of long-term
storage media, such as a tape archiving device capable of
managing a library of tapes. As new images are generated
from the various medical modalities, the system stores the
images on the short-term storage device using a “best-fit”
approach. In this manner, the system distributes the images
across the plurality of short-term storage media in order to
minimize wasted storage space. Thus, each image in a
patient’s study may be stored on a different medium in order
to most efficiently manage storage space. A central database
maintains the location of each image. If a radiologist does
not request a patient’s study for a period of time, the system
automatically moves the corresponding images to the long-
term storage device and updates the database. Again, the
PACS distributes the images of the study across the long-
term storage media within the long-term storage device to
minimize wasted storage space. When, for example, a radi-
ologist or a radiology technician (i.c., a user) requests a
particular patient’s study, the system accesses the database
to determine the current location of the patient’s images. If
the desired images reside on long-term storage media within
the long-term storage device, the PACS automatically
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retrieves the images and moves them to the short-term
storage device. If some of the media is not currently within
the long-term storage device, perhaps being physically
moved to storage by a hospital personnel, the system
requests the personnel to retrieve and insert all of the
appropriate long-term storage media.

[0004] Although the best-fit archival scheme typically
used by a PACS provides the benefits discussed above, it
also has many shortcomings. For example, because the
best-fit method distributes images across a plurality of
media, it does not readily allow patient records to be
physically archived to a shelf or an off-site storage facility.
When a radiologist requests images for a particular patient,
the hospital staff may have to physically retrieve several
media from archive. Even if all the necessary long-term
storage media is currently loaded into the long-term storage
device, the device must independently initialize each long-
term storage medium for access. Thus, in certain scenarios,
the best-fit method can greatly increase archive retrieval
time, thus compromising the efficiency of the archival
system and increasing the cost thereof. For the reasons stated
above, and for other reasons stated below which will become
apparent to those skilled in the art upon reading and under-
standing the present specification, there is a need for a digital
image management system which reduces access time and
which requires less intervention by hospital personnel.

SUMMARY OF THE INVENTION

[0005] As explained in detail below, the present invention
is directed to a method and system that facilitates image
archival with a unique method for grouping customer image
and information. As applied to medical environments, the
system creates a “virtual film jacket” and manages medical
images by modeling conventional hospital film archival
procedures.

[0006] In one embodiment, the invention is a method for
archiving a plurality of digital images associated with one of
a plurality of customers. The method includes the step of
selecting one of the customers and defining an image group
to include all of the images associated with the selected
customer. The image group is stored to a short-term storage
device having a plurality of short-term storage media such
that all of the images of the image group are maintained on
a single short-term storage media. The customer image
group is moved from the short-term storage device to a
long-term storage device having a plurality of long-term
storage media when the customer image group is not
accessed by a user within a first predetermined period of
time. In this manner, the long-term storage device stores the
customer image group on a single long-term storage
medium.

[0007] According one feature of the invention, a request is
received from the user to store an input image associated
with the selected customer and the database is accessed to
read a location of the customer image group associated with
the selected customer. Upon receiving the request, the
customer image group associated with the selected customer
is retrieved from the long-term storage device based on the
location read from the database. Furthermore, the retrieved
image group is moved to a single short-term storage medium
within the short-term storage device. The input image is
received from an input imaging device and stored on the
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short-term storage medium having the retrieved customer
image group, thereby adding the received image to the
retrieved customer image group.

[0008] According to another aspect of the invention, the
image group is moved from the short-term storage device to
a mid-term storage device when the image group is not
accessed for a second predetermined period of time, wherein
the mid-term storage device stores the image group on a
single mid-term storage medium.

[0009] Another advantageous feature of the invention is
that a user is automatically informed to physically retrieve a
long-term storage medium from a storage facility when
necessary and automatically informed to return the long-
term storage medium to the storage facility when the image
group is not accessed for a third predetermined period of
time.

[0010] In one particularly beneficial embodiment, the cus-
tomer is a patient and the input image is a medical diagnostic
image produced by a medical modality. As such, the cus-
tomer specific information includes at least one of the
patient’s name, a physician’s name and a modality type for
each image of the image group.

[0011] In another aspect, the invention is a digital infor-
mation management system having an input imaging device
for generating a plurality of images associated with one of
a plurality of customers. The system further includes a
short-term storage device, a long-term storage device, and a
database maintaining an entry for each customer. A software
system executes on a suitably configured computer and
manages the plurality of images by selecting one of the
customers, defining a customer image group to include all of
the images associated with the selected customer, command-
ing a short-term storage device having a plurality of short-
term storage media to store all of the images of the customer
image group on a single short-term storage medium, and
moving the customer image group from the short-term
storage device to a long-term storage device having a
plurality of long-term storage media when the customer
image group is not accessed by a user within a first prede-
termined period of time. In this manner, the long-term
storage device stores the images of the customer image
group on a single long-term storage medium.

[0012] These and other features and advantages of the
invention will become apparent from the following descrip-
tion of the preferred embodiments of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] FIG. 1 illustrates one embodiment of a digital
image management system in block diagram form having a
plurality of input imaging devices, a plurality of image
display stations, a plurality of output imaging devices and an
archive server in accordance with the present invention;

[0014] FIG. 2 illustrates one embodiment of the archive
server of FIG. 1 implementing methods for clustering
customer images as a single image group in accordance with
the present invention;

[0015] FIG. 3 is a flow chart illustrating one mode of
operation of an archive server managing customer images as
a single image group in accordance with the present inven-
tion;
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[0016] FIG. 4 details a portion of the flow chart of FIG.
3 in which the archive server receives digital images and
creates an image group; and

[0017] FIG. 5 is a flow chart illustrating a subroutine
invoked by the flow chart of FIG. 3 to retrieve an archived
image group.

DETAILED DESCRIPTION

[0018] Inthe following detailed description, references are
made to the accompanying drawings which illustrate spe-
cific embodiments in which the invention may be practiced.
Electrical, mechanical, programmatic and structural changes
may be made to the embodiments without departing from
the spirit and scope of the present invention. The following
detailed description is, therefore, not to be taken in a limiting
sense and the scope of the present invention is defined by the
appended claims and their equivalents.

[0019] FIG. 1 illustrates a digital image management
system 100 in block diagram form. System 100 includes a
plurality of input imaging devices 120, a plurality of output
imaging devices 130, a plurality of image display stations
140 and archive server 160 communicatively interconnected
via network 135. Each input imaging device 120 may be any
image generating device capable of producing a digital
image. For example, in a medical imaging environment
input imaging devices 120 may be a variety of medical
imaging modalities such as magnetic resonance (MR), com-
puted tomography (CT), digital radiography, and ultrasound
devices, manufactured by a number of different manufac-
turers, such as Siemens, Toshiba, GE, or Picker. The digital
images produced by input imaging devices 120 are commu-
nicated via network 135 to output imaging devices 130,
display stations 140 or archive manager 160. In addition to
communicating the generated images, input imaging device
120 communicates customer specific information. For
example, in the medical environment input imaging devices
120 may communicate a patient’s name, a physician’s name
and a modality type. In one embodiment, images are com-
municated over network 135 using a data communications
protocol developed by the American College of Radiology
(ACR) and the National Electrical Manufacturers Associa-
tion (NEMA) known as the DICOM protocol. The DICOM
protocol is typically implemented using a TCP/IP connec-
tion between the communicating devices.

[0020] Archive server 160 archives each digital image
received from network 135 according to the customer spe-
cific information associated with the image. Archive server
160 initially stores the received image on “short-term”
storage device 170 for short-term storage. As discussed in
detail below, archive server 160 manages “mid-term” stor-
age device 180 and “long-term” storage device 190 by
grouping customer images and information into a customer
image group and maintaining the image group on a single
storage medium such as a single diskette, optical disk, or
tape. As applied to medical environments, archive server
160 models a hospital’s film archival procedures by creating
an image group, also referred to herein as a “virtual film
jacket”, and manipulating the images as a single group. In
this manner, the image group contains all of the patient’s
previous studies. Archive server 160 manages a database
(not shown) in order to maintain information about each
image group including a location of each image. The present
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invention also contemplates a two-tier storage hierarchy
having short-term storage device 170 and long-term storage
device 190.

[0021] Upon request by a user, such as a radiologist or
radiology technician, archive server 160 retrieves archived
images from short-term storage device 170, mid-term stor-
age device 180 and long-term storage device 190 and
communicates the images to display stations 140 for view-
ing. In addition, archive server may communicate the
retrieved images to output imaging devices 130 to produce
a hardcopy output of the retrieved image. In a medical
environment, output imaging devices 130 are continuous
tone laser imagers for forming an image on an imaging
element. In one embodiment, output imaging devices 130
include a processor station (not shown) for chemical pro-
cessing and developing of the output image formed a
photographic element. In another embodiment, the element
is photothermographic and can be thermally processed and
need not be chemically processed. Other imaging processes
are also suitable for output imaging devices 130 including
direct thermal imaging, ablation imaging, dye transfer, ink
jet, dye sublimation and thermal mass transfer.

[0022] FIG. 2 illustrates archive server 160 in block
diagram form. Archive server 160 includes administrator
module 200, database interface 210 for manipulating data-
base 215, directed storage manager (DSM) 220 for control-
ling short-term storage device 170, mid-term storage device
180 and long-term storage device 190. Administration mod-
ule 200 receives requests from network 135 and, based on
these request, commands DSM 220 to either retrieve images
from or store images to short-term storage device 170,
mid-term storage device 180 and long-term storage device
190.

[0023] FIG. 3 illustrate one mode of operation of admin-
istration module 200 of archive server 160. Referring to
FIG. 3, administration module 200 begins execution at step
300 and proceeds to step 310 for receiving user commands
from network 135. In one embodiment, administration mod-
ule 200 receives user commands according to the DICOM
protocol over a TCP/IP connection. Once administration
module 200 receives a user command, administration mod-
ule 200 determines whether the user wishes archive server
160 to store a plurality of images for a particular customer
or whether the user wishes archive server 160 to retrieve
archived images associated with a particular customer. For
example, referring to FIG. 1, in a medical imaging envi-
ronment a hospital personnel may generate a series of
images by imaging a patient with a input imaging devices
120 which may be a MR, CT, digital radiography or ultra-
sound device. The hospital personnel directs input imaging
device 120 to communicate the patient’s study to archive
server 160 and to command archive server 160 to store the
corresponding images according to patient specific informa-
tion. Additionally, hospital personnel may command archive
server 135 to retrieve one or more studies of a particular
patient and communicate the corresponding images to dis-
play station 140 for viewing. Similarly, hospital personnel
may command archive server 165 to communicate the
patient’s study to output imaging device 130 for printing.

[0024] Referring again to FIG. 3, after receiving the user
command in step 310, administration module 200 proceeds
to either step 320 or step 330 depending on whether the user
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wishes to store a series of new images or wishes to retrieve
images for a particular customer, respectively.

[0025] FIG. 4 illustrates step 320 in detail. Referring to
FIG. 4, administration module 200 proceeds to step 410 and
receives customer specific information from network 135. In
step 420, administration module 200 access database 215 via
database interface 210 and determines whether an entry for
the customer already exists. If an entry does not exist,
administration module 200 proceeds to step 430 and com-
mands database interface 210 to create an entry for the
customer in database 215. Upon creating an entry, admin-
istration module 200 stores the customer specific informa-
tion in the new entry and proceeds to step 450. If an entry
already exists, the administration module 200 proceeds from
step 420 to step 440 and invokes the subroutine illustrated in
FIG. 5 to retrieve a customer’s entire image group.

[0026] The image group retrieval subroutine of FIG. 5
retrieves all of the images associated with a particular
customer. In the medical imaging arena, the subroutine
retrieves all of studies associated with a particular patient.
Thus, according to one feature of the invention, every
images associated with a customer resides on a single
storage medium within short-term storage device 170, mid-
term storage device 180 or long-term storage device 190. As
described above, this cluster of images and customer spe-
cific information shall be referred to as an image group or,
with regards to the medical environment, as a virtual film
jacket.

[0027] Referring to FIG. 5, administration module 200
begins execution of the image group retrieval subroutine at
step 500, immediately proceeds to step 510 and accesses
database 215 to read the location of the customer’s image
group. In step 520, the administration module 200 tests
whether the image group is located on short-term storage
device 170. If the test is satisfied, administration module 200
proceeds immediately to ending step 580 since the image
group need not be retrieved from archive. If the test fails,
administration module 200 proceeds to step 530 and test
whether the image group is located on mid-term storage
device 180. If the test is satisfied, administration module 200
jumps to step 570 and moves the image group from a single
mid-term storage medium within the mid-term storage
device 180 to short-term storage device 170 and exits via
step 580. If the test fails, administration module 200 pro-
ceeds to step 540 and test whether the customer’s image
group is located on a long-term storage medium located
within long-term storage device 190. If the test is satisfied,
administration module 200 jumps to step 560 and moves the
image group from the long-term storage medium within the
long-term storage device 190 to a single short-term storage
medium within short-term storage device 170 and exits via
step 580. A failure of this test indicates that the long-term
storage medium on which the customer’s image group
resides has been removed from long-term storage device 190
and has been physically archived to a shelf or warehouse.
Thus, if the test fails, administration module 200 proceeds to
step 550 and prompts a user to retrieve the long-term storage
medium and insert it into long-term storage device 190.
After the long-term storage medium has been physically
retrieved by hospital personnel, administration module 200
proceeds to step 560, moves the image group from the newly
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inserted long-term storage medium to a single short-term
storage medium within short-term storage device 170 and
exits via step 580.

[0028] Referring again to FIG. 4, after retrieving the
customer’s image group in step 440, administration module
200 proceeds to step 450. In step 450, administration module
200 receives each digital image from network 135 and stores
the image on a single short-term storage medium within
short-term storage device 170. If a new customer entry was
created in step 430, the administration module 200 stores the
images on any single short-term storage medium within
short-term storage device 170 having space sufficient to hold
the entire image group. If an image group for the customer
has been retrieved via step 440 then administration module
200 stores the new images on the short-term storage medium
within short-term storage device 170 that holds the custom-
er’s image group. If the short-term storage medium does not
have sufficient room to store the images, then administration
module 200 moves the existing image group to a new
short-term storage medium within short-term storage device
170 and stores the received images upon the new short-term
storage medium. If necessary, administration module 200
prompts the user to insert a blank short-term storage medium
for short-term storage device 170. In this manner, archive
server 160 maintains a customer image group comprising all
of a customer’s images on a single short-term storage
medium within short-term storage device 170. After storing
the newly generated images, administration module 200
returns from step 450 of FIG. 4 to step 340 of FIG. 3.

[0029] Referring again to FIG. 3, if the user wishes to
retrieve images for a particular customer administration
module 200 does not proceed from step 310 to step 320 as
described above but rather proceeds to step 330. In step 330,
administration module 200 retrieves the customer’s image
group by invoking the image group retrieval routine illus-
trated in FIG. 5§ as described above. After retrieving a
customer’s image group, administration module 200 com-
municates the corresponding images to display station 140
or output imaging device 130 according to the user com-
mand. For example, in a medical environment a radiologist
may wish to review images that were generated during a
patient’s exam. Upon receiving a request for a patient’s
image group, administration module 200 retrieves the
images as described above and communicates them to
display station 140 for review by the radiologist. Similarly,
administration module 200 can readily communicate the
images of the retrieved image group to output imaging
device 130 for producing an output image on an imaging
element.

[0030] Referring again to FIG. 3, once an image group has
been stored or retrieved from archive and resides on short-
term storage device 170, administration module 200 man-
ages the image group such that all of the images are
maintained on a single short-term storage medium. Thus, in
step 340 administration module 200 tests whether the image
group has been requested within a first period of time. If the
image group is requested, administration module 200 returns
to step 310 and processes the request as described above. If
the image group is not requested within the first period of
time, administration module 200 proceeds to step 350 and
archives the entire image group by moving the image group
from short-term storage device 170 to a single mid-term
storage medium within mid-term storage device 180. If
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mid-term storage device does not contain a mid-term storage
medium with sufficient room to hold the image group,
administration module 200 requests the user to insert a blank
mid-term storage medium. The first predetermined period of
time is preferably configurable by the user and, in one
embodiment, is preset to one week.

[0031] Upon moving the image group, administration
module 200 updates the location of the image group within
database 215 and proceeds to step 360. In step 360 admin-
istration module 200 test whether the image group has been
requested within a second period of time. If the image group
is requested, then administration module 200 returns to step
310 and processes the request as described above. If the
image group is not requested within the second period of
time, administration module 200 proceeds to step 370 and
archives the entire image group by moving the image group
from mid-term storage device 170 to a single long-term
storage medium within long-term storage device 180. If
long-term storage device does not contain a long-term
storage medium having sufficient room to hold the image
group, administration module 200 requests the user to insert
a blank long-term storage medium. The second predeter-
mined period of time is preferably configurable by the user
and, in one embodiment, the second period of time is preset
to six months.

[0032] Upon moving the image group to long-term storage
device 190, administration module 200 proceeds to step 380
and waits for user commands. Upon receiving a user com-
mand, administration module 200 jumps to step 310 and
processes the command. In one embodiment, not illustrated
by FIG. 3, in step 380 administration module 200 tests
whether the image group is requested within a third period
of time. If the image group is not requested within the third
time period, administration module 200 prompts the user to
physically remove from long-term storage device 190 the
long-term storage medium storing the image group and to
physically archive the medium to a shelf or a warehouse.

[0033] Various embodiments of a digital image manage-
ment system having a unique method for managing a
customer images have been described. In one embodiment,
the digital management system includes a plurality of input
imaging devices, a plurality of image display stations, a
plurality of output imaging devices and archive server
communicatively interconnected via a network. In another
embodiment, the digital image management system is a
PACS system for easily managing the great volumes of
digital medical images produces by a variety of medical
imaging modalities such as MR, CT, digital radiography, and
ultrasound devices. In another embodiment, the digital
image management system readily manages consumer
images such as scanned photographs, scanned negatives and
digitized video clips. Furthermore, the inventive method for
managing customer images is easily applicable to managing
customer specific information. For example, in a medical
environment, the digital image management system
described herein can cluster patient images with other
patient records including medical history, financial and
personal information.

[0034] Several advantages of the present invention have
been illustrated including minimizing access time since only
a single storage medium need be retrieved and initialized
before accessing customer information. Furthermore, the
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present invention readily allows customer images to be
physically archived to a shelf or an off-site storage facility.
Additionally, the present invention is easy for users, such as
hospital personnel, to understand and thereby more effec-
tively manage their archives. The term “user” can further
apply to a subsystem which is designed to automate steps
within the storage, retrieval and display process.

[0035] This application is intended to cover any adapta-
tions or variations of the present invention. It is manifestly
intended that this invention be limited only by the claims and
equivalents thereof.

We claim:

1. A method for archiving a plurality of digital images,
wherein each image is associated with one of a plurality of
customers, the method comprising the steps of:

selecting one of the customers;

defining an image group to include all of the images
associated with the selected customer;

storing the image group to a short-term storage device
having a plurality of short-term storage media such that
all of the images of the image group are maintained on
a single short-term storage media; and

moving the customer image group from the short-term
storage device to a long-term storage device having a
plurality of long-term storage media when the customer
image group is not accessed by a user within a first
predetermined period of time, wherein the long-term
storage device stores the customer image group on a
single long-term storage medium.

2. The method of claim 1, wherein the storing step

comprises the steps of:

receiving a request from the user to store an input image
associated with the selected customer;

accessing the database to read a location of the customer
image group associated with the selected customer;

retrieving the customer image group associated with the
selected customer from the long-term storage device
based on the location read from the database, wherein
the retrieved image group is moved to a single short-
term storage medium within the short-term storage
device;

receiving the input image from an input imaging device;
and

storing the received input image on the short-term storage
medium having the retrieved customer image group,
thereby adding the received image to the retrieved
customer image group.

3. The method of claim 1, wherein the retrieving step
further comprises the step of moving the image group from
the short-term storage device to a mid-term storage device
when the image group is not accessed for a second prede-
termined period of time, wherein the mid-term storage
device stores the image group on a single mid-term storage
medium.

4. The method of claim 1, wherein the short-term storage
device is a redundant array of independent disks.

5. The method of claim 3, wherein the mid-term storage
device is a magneto-optical storage device.
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6. The method of claim 1, wherein the long-term storage
device is selected from the set of 4 mm tape drive, 8 mm tape
drive, and 9-track tape drive.

7. The method of claim 1, wherein the long-term storage
device is a digital linear tape device holding a plurality of
tapes.

8. The method of claim 2, wherein the retrieving step
further comprises the steps of automatically informing a user
to physically retrieve a long-term storage medium from a
storage facility, and automatically informing the user to
physically return the long-term storage medium to the
storage facility when the image group is not accessed for a
third predetermined period of time.

9. The method of claim 2, wherein the customer is a
patient and the received input image is a medical diagnostic
image produced by a medical modality.

10. The method of claim 2, wherein the received input
image is generated by scanning a photograph.

11. The method of claim 2, wherein the received input
image is generated by scanning a negative.

12. The method of claim 2, wherein the received input
image is a digitized movie generated by digitizing informa-
tion stored on a VHS tape.

13. The method of claim 2, wherein the customer image
group further includes customer specific information other
then the images associated with the customer.

14. The method of claim 13, wherein the customer is a
patient and the input image is a medical diagnostic image
produced by a medical modality, and further wherein the
customer specific information includes at least one of the
patient’s name, a physician’s name and a modality type for
each image of the image group.

15. Adigital information management system comprising:

an input imaging device for generating a plurality of
images, wherein each image is associated with one of
a plurality of customers;

a short-term storage device;
a long-term storage device;
a database maintaining an entry for each customer; and

a software system executing on a suitably configured
computer for managing the plurality of images by
performing the steps of:

selecting one of the customers;

defining a customer image group to include all of the
images associated with the selected customer;

commanding a short-term storage device having a
plurality of short-term storage media to store all of
the images of the customer image group on a single
short-term storage medium; and

moving the customer image group from the short-term

storage device to a long-term storage device having

a plurality of long-term storage media when the

customer image group is not accessed by a user

within a first predetermined period of time, wherein

the long-term storage device stores the images of the

customer image group on a single long-term storage

medium.

16. The digital information management system of claim

15, wherein the commanding step of the software program
comprises the steps of:
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receiving a request from the user to store an input image
associated with the selected customer;

accessing the database to read a location of the customer
image group associated with the selected customer;

retrieving the customer image group associated with the
selected customer from the long-term storage device
based on the location read from the database, wherein
the retrieved image group is moved to a single short-
term storage medium within the short-term storage
device;

receiving the input image from an input imaging device;
and

storing the received input image on the short-term storage
medium having the retrieved customer image group,
thereby adding the received image to the retrieved
customer image group.

17. The digital information management system of claim
15, wherein the software program moves the image group
from the short-term storage device to a mid-term storage
device when the image group is not accessed for a second
predetermined period of time, wherein the mid-term storage
device stores the image group on a single mid-term medium.

18. The digital information management system of claim
15, wherein the short-term storage device is a redundant
array of independent disks.

19. The digital information management system of claim
17, wherein the mid-term storage device is a magneto-
optical storage device.
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20. The digital information management system of claim
15, wherein the long-term storage device is selected from the
set of 4 mm tape drive, 8 mm tape drive, and 9-track tape
drive.

21. The digital information management system of claim
16, wherein the long-term storage device is a digital linear
tape device holding a plurality of tapes.

22. The digital information management system of claim
21, wherein the software system automatically informs a
user to physically retrieve a tape from a tape archive, and
further wherein the moving step further comprises the step
of automatically informing the user to physically return the
tape to the archive.

23. The digital information management system of claim
15, wherein the customer is a patient and the input imaging
device is a medical modality that produces medical diag-
nostic images.

24. The digital information management system of claim
16, wherein the input imaging device produces an input
image by scanning a photograph.

25. The digital information management system of claim
16, wherein the input imaging device produces an input
image by scanning a negative.

26. The digital information management system of claim
16, wherein the input image is a digitized movie and wherein
the input image device produces an input image by digitiz-
ing information stored on a VHS tape.



