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FIG.4A 
CAPSULE ADMINISTRATION-1 

- INSERT CF MEMORY (2 gigabytes) 
IN CF MEMORY READER/WRITER. 
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FIG.4B 
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CAPSULE ADMINISTRATION-3 - 

- CHECK DIAGNOSIS INFORMATION AND PATIENT INFORMATION 
AND PRESS "NEXT" IF THE INFORMATION IS CORRECT. 
WHEN MAKING CORRECTION, PRESS "BACK". ~ 51 

DIAGNOSIS INFORMATION PATIENT INFORMATION 
HOSPITAL NAME PATIENT ID 
(AUTOMATICALLY INPUT) (AUTOMATICALLY INPUT) 
NAME OF CAPSULE-ADMINIS NAME 
-TER|NG DOCTOR (NURSE) AUTOMATICALLY INPUT) 
(AUTOMATICALLY INPUT) GENDER 
DATE/TIME OF (AUTOMATICALLY INPUT) 
CAPSULE ADMINISTRATION AGE 
(AUTOMAT'CALLY 'NPUT) AUTOMATICALLY INPUT) 
CAPSULE SERIAL NO. BIRTHDATE 
AUTOMATICALLY INPUT) (AUTOMATICALLY INPUT) 
RECEIVER SERIAL NO. 
(AUTOMATICALLY INPUT) 

CAPSULE ADMINISTRATION-4 

- REMOvE CF MEMORY FROM CF MEMORY READER/WRITER. 
- ATTACH LABELS (TWO) PRINTED FROM LABEL PRINTER TO ~51 
RECEIvER AND-CF MEMORY. - I 

~ INSERT CF MEMORY IN RECEIVER 

ATTACH ATTACH 

CF RECEIV 
MEMORY ':I> ER 

BATI'ERY 

- THIS IS THE LAST STEP OF CAPSULE ADMINISTRATION IN 
WS APPLICTIONPROCEED WITH SUBSEQUENT PROCESSES 
ACCORDING TO MANUAL AND START OBSERVATION WITH 
CAPSULE ENDOSCOPE. 
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F 6 A ACQUISITION OF DATA IN RECEIVER-1 
' - REMOvE CF MEMORY FROM RECEIVER 

AND INSERT IT IN CF MEMORY READER/WRITER. N, 51 

CONNECTED TO 
RECEIv CF MESIZRY WORK STATION 
ER ':\> MEMORY '::> READER/ 

WRITER 
BATTERY 

FIG ACQUISITION OF DATA IN RECEIVER-2 
- - THE FOLLOWINGS ARE DIAGNOSIS INFORMATION AND 
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PRESS"NEXT" TO ACQUIRE DATA IN THE CF MEMORY A» 51 
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CAPSULE ADMINISTRATION AGE 
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CAPSUL SERIAL NO. I 

BIRTHDATE 
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RECEIVER SERIAL NO. I 
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@ @NCEL) (BACQ [ NEXT ) 
F ACQUISITION OF DATA IN RECEIVER-3 

' - ACQUISITION OF DATA IN THE CF MEMORY IS COMPLETED. 
- REMOVE CF MEMORY FROM CI= MEMORY READER/WRITER. N 51 
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FIG-.9 
DISPLAY OF 

AVERAGE COLOR BAR 

OPEN IMAGE FILE TAKEN BY 
CAPSULE ENDOSQOPE S1 

MEASURE AVERAGE COLOR 
OF INIAGE S2 

STORE AVERAGE COLOR DATA S3 
OF IMAGE IN MEMORY 

CLOSE IMAGE FILE S4 

AVERAGE COLOR ACQUISITION 

CHANGE DISPLAY OF AVERAGE 
COLOR BAR USING AVERAGE . S6 

COLOR DATA STORED IN MEMORY 

END 
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FIG.14 
' CREATE CHART WITH THE FOLLOWING CONTENTS. 
INPUT COMMENTS AS NEEDED. 
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FIG.15 
DISPLAY OF IMAGING TIME 
FOR DESIGNATED IMAGE 

ACQUIRE CREATION OATErrIME FOR 
FILE OF DESIGNATED IMAGE S31 

COMPUTE TIME ELAPSED FROM $32 
IMAGING START DATE/TIME _ 

DISPLAY MARK AT POSITION 
CORRESPONDING TO ELAPSED TIME 833 

ON AVERAGE COLOR BAR - 

END 
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IMAGE DISPLAY APPARATUS, IMAGE DISPLAY 
METHOD, AND COMPUTER PROGRAM 

BACKGROUND OF THE INVENTION 

[0001] 1) Field of the Invention 

[0002] The present invention relates to an image display 
apparatus, an image display method, and an image display 
program. 

[0003] 2) Description of the Related Art 

[0004] Recently, sWalloWable capsule endoscopes have 
been produced as a type of endoscopes. The capsule endo 
scopes are provided With an imaging capability and a radio 
capability. Acapsule endoscope is con?gured to sequentially 
take images of organs such as the stomach and the small 
intestine Within an observation period from the time it has 
been sWalloWed through the mouth of a patient for obser 
vation (examination) to its natural excretion from the human 
body (see Japanese Patent Application Laid-open No. H11 
225996 Publication); 
[0005] During the observation period, image data taken in 
a body by the capsule endoscope is sequentially transmitted 
outside through radio communication and is stored in a 
memory. Since a patient carries around a receiver having a 
radio communication capability and a memory capability, 
the patient can freely perform normal actions during the 
observation period from sWalloWing of the capsule endo 
scope to its excretion. After observation, a doctor or a nurse 
can display the images of organs on a display based on the 
image data stored in the memory and use it to make a 
diagnosis. 
[0006] As the above type of capsule endoscope, “M2A 
(registered trademark)” by Given Imaging Ltd. of Israel, and 
“NORIKA (registered trademark)” by RF SYSTEM lab. of 
Japan are presently available, and they have already come to 
practical applications. 

[0007] HoWever, unlike an ordinary endoscope, the cap 
sule endoscope described above takes images of each organ 
Within a period from the time a subject sWalloWs to its 
natural excretion, meaning an extended period of observa 
tion.(examination), for example, more than ten hours. There 
fore, the number of images to be taken in time sequence is 
correspondingly huge. 

[0008] At the stage of diagnosis or the like, no particular 
consideration is given to improving the ability to retrieve a 
desired image from the vast amount of images taken over a 
long period of time, or providing a display screen alloWing 
easy recognition of What time in the overall imaging period 
the displayed image Was taken, of Which organ is being 
shoWn, and the like. 

SUMMARY OF THE INVENTION 

[0009] It is an object of the present invention to solve at 
least the problems in the conventional technology. 

[0010] The image display apparatus according to one 
aspect of the present invention includes an input unit that 
inputs image data taken in time sequence by an in-vivo 
imaging device, a scale display control unit that controls to 
display a scale indicating an overall imaging period of input 
image data taken in time sequence and input by the input 
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unit, a color information detecting unit that detects color 
information of a screen of the image data input by the input 
unit, a color display control unit that controls to display a 
color corresponding to the color information detected by the 
color information detecting unit at a time-corresponding 
position on the scale, an image display control unit that 
controls to display an image corresponding to the image data 
input by the input unit, an image designation unit that 
designates the image subjected to be displayed by the image 
display control unit, and an index display control unit that 
controls to display, on the scale, an index indicating a 
position corresponding to an imaging time of the image 
designated by the image designation unit. 

[0011] The image display method according to another 
aspect of the present invention includes inputting image data 
taken in time sequence by an in-vivo imaging device, 
displaying a scale indicating an overall imaging period of 
input image data taken in time sequence and input by the 
input unit, detecting color information of a screen of the 
image data input by the input unit, displaying a color 
corresponding to the color information detected by the color 
information detecting unit at a time-corresponding position 
on the scale, displaying an image corresponding to the image 
data input by the input unit, designating the image subjected 
to be displayed by the image display control unit, and 
displaying, on the scale, an index indicating a position 
corresponding to an imaging time of the image designated 
by the image designation unit. 

[0012] The image display program according to still 
another aspect of the present invention realiZes the method 
according to the above aspect on a computer. 

[0013] The other objects, features, and advantages of the 
present invention are speci?cally set forth in or Will become 
apparent from the folloWing detailed description of the 
invention When read in conjunction With the accompanying 
draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] FIG. 1 is a schematic of a capsule endoscope 
according to an embodiment of the present invention; 

[0015] FIG. 2 is a schematic of a capsule endoscope 
system according to the embodiment; 

[0016] FIG. 3 is a block diagram of an example of the 
capsule endoscope system according to the embodiment; 

[0017] FIG. 4A and FIG. 4B are schematics of an 
example of screen transition (screen 1 and 2) associated With 
the observation procedures according to the embodiment; 

[0018] FIG. 5A and FIG. 5B are schematics of an 
example of screen transition (screen 3 and 4) associated With 
the observation procedures according to the embodiment; 

[0019] FIG. 6A to FIG. 6C are schematics of an example 
of screen transition (screen for acquisition of data 1 to 3) 
associated With the observation procedures according to the 
embodiment; 
[0020] FIG. 7 is a schematic of an example of screen 
transition associated With the diagnosis procedures accord 
ing to the embodiment; 

[0021] FIG. 8 is a schematic of an example of screen 
transition associated With the diagnosis procedures accord 
ing to the embodiment; 
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[0022] FIG. 9 is a ?owchart of the operation for average 
color bar display according to the embodiment; 

[0023] FIG. 10 is a schematic of an example of a display 
screen associated With a diagnosis process according to a 
modi?cation of the embodiment; 

[0024] FIG. 11 is Graphs for illustrating the principle of 
automatic discrimination of organ names according to the 
modi?cation of the embodiment; 

[0025] FIG. 12 is a ?oWchart of the procedures of dis 
criminating the organ names according to the modi?cation 
of the embodiment; 

[0026] FIG. 13 is a graph for illustrating an example of 
application of the modi?cation shoWn in FIG. 11; 

[0027] FIG. 14 is a schematic of an example of screen 
transition associated With the diagnosis procedures accord 
ing to the embodiment; and 

[0028] FIG. 15 is a ?oWchart of an operation for display 
ing the imaging time of a designated image according to the 
embodiment. 

DETAILED DESCRIPTION 

[0029] Exemplary embodiments of an image display appa 
ratus, an image display method, and a computer program 
according to the present invention are described beloW in 
detail With reference to the accompanying draWings. 

[0030] FIG. 1 is a schematic of a capsule endoscope 
according to an embodiment of the present invention. A 
capsule endoscope 10 includes an imaging unit 111 that can 
take the internal image of a celom, illumination units 112a 
and 112b that illuminate the interior of the celom, a poWer 
supply unit 13 that supplies them With poWer, and a capsule 
housing 14 that has at least the imaging unit 111, the 
illumination units 112 and the poWer supply unit 13 disposed 
inside. 

[0031] The capsule housing 14 according to the present 
embodiment includes a distal-end cover 120 that covers the 
imaging unit 111 and the illumination units 112a, 112b, and 
a capsule body 122 that is provided in a Water-proof state 
With respect to the distal-end cover 120 via a seal member 
121 and has the imaging unit 111, etc. disposed therein. A 
rear-end cover 123 may be provided as separate from the 
capsule body 122 as needed. Although the rear-end cover 
123 is provided integrally With the capsule body and has a 
?at shape in the present embodiment, the shape is not limited 
and may be, for example, a dome shape. 

[0032] The distal-end cover 120 may clearly separate an 
illumination WindoW 120a, that transmits illumination light 
L from the illumination unit 112a, 112b, and an imaging 
WindoW 120b, that performs imaging in the illumination 
range, from each other. In the present embodiment, the entire 
distal-end cover 120 is transparent and the areas of the 
illumination WindoW 120a and the imaging WindoW 120b 
partly overlap each other. 

[0033] The imaging unit 111 is provided on an imaging 
board 124 With a solid-state imaging device 125 formed of, 
for example, a CCD, Which performs imaging in the range 
that is illuminated With the illumination light L from the 
illumination unit 112a, 112b, and an image forming lens 126 
that includes a ?xed lens 126a and a movable lens 126b, and 
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forms the image of a subject to the solid-state imaging 
device 125, and executes sharp image forming With a focus 
adjusting unit 128 With a ?xed frame 128a that secures the 
?xed lens 126a and a movable frame 128b, Which secures 
the movable lens 126b. In the present invention, the imaging 
unit 111 is not limited to the CCD, but an imaging unit such 
as CMOS, may be used. 

[0034] The illumination units 112a, 112b are provided on 
an illumination board 130 and are comprised of, for 
example, a light-emitting diode (LED), and a plurality of 
illumination units 112a, 112b (four in the present embodi 
ment as one example) are laid out around the image forming 
lens 126 that constitutes the imaging unit 111. In the present 
invention, the illumination units 112a, 112b are not limited 
to the LED but other illumination units may be used as Well. 

[0035] The poWer supply unit 13 is provided on a poWer 
supply board 132 provided With an internal sWitch 131 and 
uses, for example, a button type battery as a poWer supply 
133. While a silver oxide cell, for example, is used as the 
battery in the present invention, the invention is not limited 
to it and may use a chargeable battery, a dynamo type battery 
or the like. 

[0036] Although one that can perform an ON operation by, 
for example, the oppositional action of magnets is used as 
the internal sWitch 131, the present invention is not limited 
to this type and other sWitch units can be also exempli?ed. 

[0037] In the present embodiment, besides the individual 
units described above, a radio unit 142 comprising an 
antenna or the like for radio communication With outside is 
provided on a radio board 141 and communication With 
outside is carried out as needed. 

[0038] A signal processing/control unit 143 for processing 
or controlling the individual units is provided on an imaging 
board 124 and executes various processes in the capsule 
endoscope 10. 

[0039] The signal processing/control unit 143 is com 
prised of a video signal processing function for image data 
generation, a transmission signal generating function that 
performs mixing of a video signal and a sync signal, af?xing 
of an error correction code, etc., a modulation function that 
performs conversion to, for example, a PSK, MSK, GMSK, 
QMSK, ASK, AM, or FM system in cooperation With a 
modulator, a poWer supply control function that controls 
poWer supply With ON-OFF of a sWitch, driver circuits such 
as an LED driver circuit, a timing generator (TG) function 
that controls the number of imaging shots, and a memory 
function that stores various data, such as parameters for a 
line frame. The signal processing/control unit 143 executes 
various signal processes/controls. 

[0040] The video signal processing function performs 
processes, such as image data correction (e. g., White balance 
(WB) correction, y correction, color processing, correlation 
double sampling (CD5), and automatic gain control (AGC)), 
and analog-digital conversion (ADC) and an auto exposure 
function (AE), in addition to, for example, image data 
generation. 

[0041] Besides the communication unit 142, for example, 
information collecting units, such as various sensors, a 
chemical releasing unit that releases chemicals, a tissue 
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collecting unit that cuts tissues in a celom and collects them, 
etc. may be disposed in the capsule endoscope 10 as needed. 

[0042] FIG. 2 is a schematic of a capsule endoscope 
system according to the embodiment. At the time of per 
forming examination using the capsule endoscope 10, the 
capsule endoscope system as shoWn in FIG. 2 is used. 

[0043] The capsule endoscope system according to the 
present embodiment comprises the capsule endoscope 10 
and its package 50, a jacket 3 that a patient or a subject 2 
Wears, a receiver 4 attachable to/detachable from the jacket 
3, a Work station 5, a CF (compact ?ash (registered trade 
mark)) memory reader/Writer 6, a label printer 7, a database 
8, and a netWork 9, as shoWn in FIG. 2, for example. 

[0044] The jacket 3 is provided With antennas 31, 32, 33, 
and 34 that catch radio Waves of taken images to be sent 
from the radio unit 142 of the capsule endoscope 10 so that 
the jacket 3 can communicate With the receiver 4 Wirelessly 
or by a cable. The number of antennas is not particularly 
limited to four but should be plural, so that radio Waves 
according to positions of the capsule endoscope 10 moved 
can be received properly. 

[0045] The receiver 4 is provided With an antenna 41 that 
is used When directly receiving taken images through radio 
Waves, a display unit 42 that displays information necessary 
for observation (examination) and an input unit 43 that 
inputs information necessary for observation (examination). 
A CF memory 44 that stores received taken image data can 
be detachably attached to the receiver 4. Further, the receiver 
4 is provided With a poWer supply unit 45 capable of 
supplying poWer even at the time of portable usage and a 
signal processing/control unit 46 that performs processes 
needed for observation (examination). As the poWer supply 
unit 45, for example, a dry cell, Li ion secondary battery, and 
Ni hydrogen battery can be exempli?ed and a chargeable 
type may also be used. 

[0046] The,Work station 5 has a processing function for 
performing a diagnosis based on images of organs or the like 
in a patient, taken by the capsule endoscope 10 by a doctor 
or a nurse. This Work station 5 has interfaces, though not 
shoWn, Which connect to the receiver 4, the CF memory 
reader/Writer 6, and the label printer 7 in a communicable 
manner and executes read/Write of the CF memory 44, chart 
printing, etc. 

[0047] The Work station 5 has a communication function 
for connecting to the netWork 9 and stores doctor results of 
a patient into the database 8 via the netWork 9. Further, the 
Work station 5 has a display unit 51, and receives taken 
image data of inside a patient from the receiver 4 and 
displays the images of organs or the like on the display unit 
51. 

[0048] As the capsule endoscope 10 is taken out of the 
package 50 and is sWalloWed by the subject 2 through the 
mouth, prior to initiation examination, it passes through the 
esophagus, moves inside the celom by peristalsis of the 
digestive tracts and takes images inside the celom one after 
another. 

[0049] The radio Waves of taken images are output via the 
radio unit 142 as needed or for the imaging results and are 
caught by the antennas 31, 32, 33, and 34 of the jacket 3. A 
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signal from the antenna the intensity of Whose received radio 
Waves is high is sent to the receiver 4 outside. 

[0050] In the receiver 4, taken image data received one 
after another is stored in the CF memory 44. The receiver 4 
is not synchroniZed With the start of imaging of the capsule 
endoscope 10 and the initiation of reception and end of 
reception are controlled by manipulation of the input unit 43. 
The taken image data may be still picture data taken by 
plural frames per second for dynamic display or ordinary 
moving picture data. 

[0051] When observation (examination) of the subject 2 
by the capsule endoscope 10 is ?nished, the taken image 
data stored in the CF memory 44 is transferred to the Work 
station 51 via a cable. The Work station 5 memoriZes the 
transferred taken image data in association With individual 
patients. 

[0052] The taken image data inside the celom taken by the 
capsule endoscope 10 and stored in the receiver 4 in this 
manner is displayed by the display unit 51 of the Work 
station 5. Accordingly, acquisition of effective data for 
physiological study and diagnosis of lesion can be carried 
out over the entire digestive tracts of a human body includ 
ing the deep body portion (small intestine, etc.) that cannot 
be reached by an ultrasonic probe, endoscope, etc. 

[0053] FIG. 3 is a block diagram of an example of the 
capsule endoscope system according to the embodiment. 
The description is given on only the essential structures of 
the individual units. 

[0054] The capsule endoscope 10 has the structure to take 
the image of an internal target (organs, etc.) With the 
imaging unit 111 from re?ection of light illuminated from 
the illumination units 112a and 112b and send the taken 
image from the radio unit 142 in the form of a radio signal. 

[0055] The jacket 3 has a structure such that a selector 35 
is connected to the four antennas 31, 32, 33, 34, and an I/F 
36 to Which a cable to connect to the receiver 4 is connected 
to the selector 35. The jacket 3 receives radio signals sent 
from the capsule endoscope 10 at the four antennas 31, 32, 
33, and 34, select a received signal according to the radio 
Wave intensity by the selector 35 and is transferred to the 
receiver 4 via the I/F 36. The jacket 3 is not provided With 
a large-capacity memory and taken images received via the 
antennas 31, 32, 33, and 34 are transferred one after another 
to the receiver 4 at the subsequent stage. 

[0056] The receiver 4 has, as the internal structure, an I/F 
45 for communication to the I/F 36 of the jacket 3 via a 
cable, a CPU 46 that controls the entire receiver 4 according 
to a program prepared beforehand, a CF memory I/F 47 that 
performs data communication With the attached CF memory 
44, and an I/F 48 that performs communication With the 
Work station 5 by a cable. 

[0057] To secure the state of being capable of receiving 
taken images from the jacket 3 at any time, the receiver 4 is 
alWays attached to the subject 2 during observation of inside 
a body by the capsule endoscope 10. During observation, 
therefore, taken images are received one after another from 
the jacket 3 and the received images are stored in the CF 
memory 44 via the CF memory I/F 47 one after another. 
During observation, the receiver 4 is not connected to the 
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Work station 4 and the subject 2 is not restricted in a hospital 
or the like and can move freely. 

[0058] The CF memory reader/Writer 6 has, as the internal 
structure, a CPU 61 that controls the entire reader/Writer 
according to a program prepared beforehand, a CF memory 
I/F 62 that performs data communication With the attached 
CF memory 44, and an I/F 63 that performs communication 
With the Work station 5 by a cable. 

[0059] The CF memory reader/Writer 6 is attached With 
the CF memory 44 and is connected to the Work station 5 via 
the I/F 63, performs formatting of taken information for 
diagnosis according to the present embodiment With respect 
to the CF memory 44 or reads stored taken image data from 
the CF memory 44 and transfers the data to the Work station 
5. The taken image data here is in the form of JPEG or the 
like. 

[0060] According to the present embodiment, it is possible 
to arbitrarily select direct transfer of taken image data to the 
Work station 5 from the receiver 4 or moving the CF memory 
44 to the CF memory reader/Writer 6 to transfer taken image 
data to the Work station 5. 

[0061] The Work station 5 has the display unit 51 that 
displays images of organs, etc. according to the present 
embodiment, an I/F 52 that manages communication With 
the I/F 48 of the receiver 4 via a cable and the I/F 63 of the 
CF memory reader/Writer 6 via a cable, a large-capacity 
memory 53 that stores data to be handled in various pro 
cesses, a CPU 54 that controls the entire Work station 5 
according to a program prepared beforehand, an input unit 
55 that inputs various kinds of operations and an output unit 
56 that is connected to the label printer 7 or the database. 8 
or other printers over the netWork 9 for performing various 
kinds of output processes. 

[0062] When the observation period ends and the receiver 
4 is connected to the Work station 5 in a communicable 
manner, taken image data stored in the CF memory 44 is 
transferred from the receiver 4 to the Work station 5 and 
stored in the memory 53. In the Work station 5, taken images 
from the capsule endoscope 10 according to the present 
embodiment, the display of an average color slider to be 
discussed later, the locus of the capsule endoscope 10, etc. 
are displayed at the time of a diagnosis. The diagnosis results 
are output as a chart from the printer and stored in the 
database 8 patient by patient. 

[0063] FIG. 4A and FIG. 4B, FIG. 5A and FIG. 5B, and 
FIG. 6A to FIG. 6C are schematics of an eXample of screen 
transition associated With the observation procedures 
according to the present embodiment. FIG. 7 and FIG. 8 are 
schematics of an eXample of screen transition associated 
With the diagnosis procedures according to the present 
embodiment. FIG. 9 is a ?oWchart of the operation for 
average color bar display according to the embodiment. A 
program for displaying an average color slider is directly 
installed from a recording medium such as CD-ROM or is 
doWnloaded from outside such as a netWork, then installed 
and stored in the memory 53 of the Work station 5 as its 
storage scheme. 

[0064] First, a doctor (or a nurse) formats the CF memory 
44 using the Work station 5 and the CF memory reader/Writer 
6. In this case, as procedures prior to observation, the CF 
memory 44 is inserted into the CF memory reader/Writer 6 
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and a guidance screen prompting connection of the CF 
memory reader/Writer 6 to the Work station 5 is displayed on 
the display unit 51 of the Work station 5 (FIG. 4A). When 
the doctor performs a menu operation for “NEXT”, the 
process proceeds to the neXt guidance screen display. It is 
assumed that the doctor has prepared according to the 
guidance at this time. If the preparation is inadequate and the 
menu operation for “NEXT” is done in that state, a message 
of non-insertion of the CF memory, non-connection of the 
CF memory reader/Writer or the like may be displayed. 

[0065] The neXt guidance screen displays a guidance 
screen prompting entry of diagnosis information and patient 
information (FIG. 4B). As the diagnosis information, there 
are input items of, for example, a hospital name, the name 
of capsule-administering doctor (nurse), the date/time of 
capsule administration, a capsule serial number and a 
receiver serial number. As the patient information, there are 
input items of, for example, a patient ID, the name of a 
patient, gender of the patient, the age of the patient and the 
birth date of the patient. When the input operation for 
various input items is completed and the menu operation for 
“NEXT” is done, a con?rmation screen for the entered items 
is displayed (FIG. 5A). The screen may go back to the 
previous screen through a menu operation for “BACK”. 

[0066] As the neXt guidance screen (FIG. 5A) shoWs a 
con?rmation of the items entered on the previous screen and 
the doctor further performs the menu operation for “NEXT”, 
it is considered that nothing is Wrong about the input 
information and the display screen goes to the neXt screen 
(FIG. 5B). At this time, information on the input items is 
Written in the CF memory 44. When the menu operation for 
“BACK” is done, the items entered previously can be 
corrected. 

[0067] The neXt guidance screen (FIG. 5B) shoWs a 
message of an instruction to remove the CF memory 44, an 
instruction to put labels having necessary ID information 
printed according to the input items con?rmation of the 
items entered on the previous screen to the receiver 4 and the 
CF memory 44, and an instruction to insert the CF memory 
44 into the receiver 4. When the doctor performs a menu 
operation for “COMPLETED”, preparation before admin 
istration of the capsule endoscope 10 into the subject is 
completed. 
[0068] Then, the administration of the capsule endoscope 
10 into the subject 10 is completed, observation of the 
interior of the body is started and storage of taken image data 
into the CF memory 44 is started by the operation of the 
receiver 4. When the observation period ends and storage 
into the CF memory 44 is ?nished, the doctor receives 
guidance from the Work station 5 again. 

[0069] First, the CF memory 44 is removed from the 
receiver 4 and a guidance screen prompting insertion of the 
CF memory reader/Writer 6 is displayed (FIG. 6A). After 
preparation takes places according to the message, When the 
doctor performs the menu operation for “NEXT”, the dis 
play screen goes to the neXt (FIG. 6B). 

[0070] In the neXt guidance screen (FIG. 6B), the diag 
nosis information and patient information recorded in the CF 
memory 44 are read from the memory and displayed. The 
information of the displayed contents, i.e., information 
(taken image data, etc.) acquired through observation is 
acquired by the Work station 5. 



US 2004/0249291 A1 

[0071] When the doctor performs the menu operation for 
“NEXT” upon completion of acquisition of the information 
in that manner, a process of acquiring data from the CF 
memory 44 is carried out. When the data acquisition process 
is ?nished, a guidance screen prompting completion of data 
acquisition from the CF memory 44, removal of the CF 
memory 44 from the CF memory reader/Writer 6 and 
instruction for initiation of diagnosis is displayed (FIG. 6C). 
When the doctor performs the menu operation for “COM 
PLETED”, a sequence of guidance associated With the 
observation procedures is completed. 

[0072] In the transition of a series of screens, there are 
icons of CANCEL and HELP that the doctor can arbitrarily 
select and operate. When the CANCEL is operated, the 
inputs so far are initialiZed. 

[0073] At the stage of the diagnosis process, ?rst, a list of 
diagnosis information and patient information of individual 
patients saved in the memory 53 of the Work station 5 is 
displayed (FIG. 7). Accordingly, the doctor can select on 
Which patient diagnosis is to be done With, for eXample, a 
cursor. The selected state has only to be given in inverted 
display. When a menu operation for “OBSERVATION” is 
done With the cursor selecting state, a patient to be diag 
nosed is decided. With regard to diagnosed patients, af?Xing 
“DONE” on the displayed list as shoWn in FIG. 7 can ensure 
an easy con?rmation of Whether a diagnosis has been made. 

[0074] As a patient to be diagnosed is decided in this 
manner, a diagnosis procedure screen is displayed as shoWn 
in FIG. 8. This diagnosis procedure screen shoWs informa 
tion necessary for diagnosis. 501 and 502 are respectively 
patient information and diagnosis information of the asso 
ciated patient, and 503 is an image display ?eld illustrating 
one of taken images. 504A shoWs a checked-image display 
?eld giving a list of taken images of interest that have been 
arbitrarily checked (selected) by a doctor by operating a 
softWare-based check button CHK. 

[0075] 505 shoWs a 3D (three dimensional) position dis 
play ?eld shoWing an imaging position (position inside a 
body) of the taken image, displayed in the image display 
?eld 503, in a 3D manner, 506 shoWs a playback operation 
?eld 506 for performing a playback operation for a taken 
image to be displayed in the image display ?eld 503, and 507 
shoWs an average color bar colored in time sequence With 
average colors according to the organs for taken-images 
from the start point of reception by the receiver to the end 
point of reception. The average color bar 507 serves as a 
scale indicating the passing time during the observation 
period. The display screen further displays individual menus 
for “HELP”, “BACK”, “CANCEL”, and “END DIAGNO 
SIS/PRINT CHAR ”. 

[0076] The average color bar 507 is average colors 
acquired from the individual frames of a taken image and 
colored in time sequence using the characteristics of colors 
different from one organ to another. In the average color bar 
507, therefore, the average color of a taken image When the 
capsule endoscope 10 is moving according to regions of 
each organ becomes nearly uniform. Even if an image taken 
While movement in the same organ contains noise, nearly a 
uniform color for each organ can be acquired by obtaining 
the average color of a single screen frame by frame. 

[0077] In the average color bar 507, a slider S is shoWn 
movable in the direction of the time aXis. The slider S serves 
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as an indeX to indicate the position of a taken image to be 
displayed in the image display ?eld 503, at a position on the 
average color bar 507. Therefore, moving/display control of 
the slider S is carried out according to the operation of the 
playback operation ?eld 506. 

[0078] The movement of the slider S on the average color 
bar 507 and changing of the taken image to be displayed in 
the image display ?eld 503 are synchroniZed. That is, a 
softWare-based FRAME PLAYBACK button, PLAYBACK 
button, and FAST PLAYBACK (FP) button for operations in 
the forWard playback direction along the time-sequential 
direction and a softWare-based REVERSE FRAME PLAY 
BACK button, REVERSE PLAYBACK button, and FAST 
REVERSE PLAYBACK (FR) button for operations in the 
reverse playback direction along the time-sequential direc 
tion are displayed and controlled. Further, a STOP button is 
displayed and controlled in the playback operation ?eld 506. 

[0079] When a doctor clicks the PLAYBACK button With 
a mouse (not shoWn) by operating the input unit 55, an 
image based on taken image data is displayed in the image 
display ?eld 503 in time sequence in the forWard playback 
direction. When the FRAME PLAYBACK button is clicked, 
a neXt image in the forWard playback direction is displayed, 
and When the FAST PLAYBACK button is clicked, images 
are reproduced and displayed faster than the playback done 
by the PLAYBACK button in the forWard playback direc 
tion. When the STOP button is clicked during playback or 
during fast playback, changing of the displayed image is 
stopped While an image at the time the clicking Was made is 
displayed. 
[0080] When the doctor clicks the REVERSE PLAY 
BACK button With the mouse (not shoWn) by operating the 
input unit 55, an image based on taken image data is 
displayed in the image display ?eld 503 in the reverse 
playback direction With respect to the time-sequential direc 
tion. When the REVERSE FRAME PLAYBACK button is 
clicked, an image previous by one in the forWard playback 
direction is displayed, and When the FAST REVERSE 
PLAYBACK button is clicked, images are reproduced and 
displayed faster than the playback done by the REVERSE 
PLAYBACK button in the reverse playback direction. When 
the STOP button is clicked during reverse playback or 
during fast reverse playback, changing of the displayed 
image is stopped While an image at the time the clicking Was 
made is displayed. 

[0081] When a diseased part like a bleeding part is found, 
or the like at the time of image playback or reverse playback 
in the image display ?eld 503, a checked image distin 
guished from other images can be extracted at the,doctor’s 
discretion. When such checking is desired, the doctor oper 
ates the check button CHK. The checked image is addition 
ally displayed as a thumbnail image in the checked-image 
display ?eld 504A. Due to the restriction of the display area, 
the checked-image display ?eld 504A can display up to a 
predetermined number of images. In the present embodi 
ment, as shoWn in FIG. 8, for eXample, up to ?ve images can 
be displayed and for other checked images, display images 
are sWitched by scrolling. 

[0082] As the average color bar 507 is segmented by the 
average colors according to the types of the organs, the 
doctor can intuitively and quickly move the display image to 
the position of the taken image associated With the desired 












