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(57) ABSTRACT

The display apparatus of this invention, even when edges of
an IP image with measurement information on * rays are
indistinct and an area to be measured is unclear, includes a

Appl. No.: 14/349,237 main screen for displaying in superimposition the IP image
_ and a scanner image with morphological information on
PCT Filed: Oct. 19, 2011 blood, whereby an area measured of the scanner image can be
. grasped visually from the IP image. Even if traces of move-
PCT No.: PCT/IP2011/005859 ment of the blood appear on the IP image, the position of an
§ 371 (c)(1), object to be measured can be determined by displaying the IP

(2), (4) Date:  Apr. 2,2014 image and the scanner image in superimposition.
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DISPLAY APPARATUS, A DISPLAY METHOD
AND A DISPLAY PROGRAM FOR USE IN A
MEASURING SYSTEM

TECHNICAL FIELD

[0001] This invention relates to a display apparatus, a dis-
play method and a display program for use in a measuring
system for measuring light generated from a luminescent or
fluorescent substance included in a liquid to be measured, or
radiation included in the liquid to be measured.

BACKGROUND ART

[0002] The measuring system is used in a liquid collecting
apparatus, for example. The liquid collecting apparatus will
be described taking a blood collecting apparatus which col-
lects blood, for example. The blood collecting apparatus is
used for quantitative analysis in nuclear medicine diagnosis
(e.g. PET (Positron Emission Tomography), SPECT (Single
Photon Emission CT) and so on), and is used especially for
measurement of a radioactive concentration in arterial blood
of small animals (e.g. mice, rats and so on).

[0003] Specifically, blood is collected from a small animal
medicated with a radioactive drug, plasma separation by cen-
trifugal separation is carried out after the end of a whole blood
collection for each predetermined time, and time variations of
radioactive concentration in the whole blood and plasma are
measured (see Patent Document 1, for example). To describe
this more particularly, measurement is carried out using an
imaging plate (IP) which visualizes radioactivity distribu-
tions by exposing * rays included in blood. As software for
acquiring values of radiation dose from IP images obtained
from the imaging plate (hereinafter abbreviated as “IP” as
appropriate), there is a Multi Gauge made by Fujifilm Cor-
poration, for example. With this software, a radiation dose per
unit area can be obtained by reading an IP image, setting an
area of interest on the software, and calculating pixel values in
the area of interest.

PRIOR ART DOCUMENT

Patent Document

[0004] [Patent Document 1]
[0005] International Publication No. W02009-093306
SUMMARY OF INVENTION
Technical Problem
[0006] However, with the conventional technique, since an

IP image has only a radiation distribution imaged as noted
above, there is a problem that edges are indistinct and the
position of an object measured is visually unclear. Where the
object measured is a liquid including a radioactive substance,
the radioactive substance adheres also to traces of movement
of' the liquid measured and appears on the IP image. There is
a problem, therefore, that it is difficult to determine the posi-
tion of the object measured only by means of the measure-
ment information image represented by the IP image or the
like. It is conceivable to use a method of using a morphologi-
cal information image represented by a scanner image or the
like in order to set an accurate area of interest. However, it has
proved impossible, with conventional analysis software dedi-
cated to IP images, including Multi Gauge, to read and ana-
lyze images other than those obtained with IP image readers.
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[0007] This invention has been made having regard to the
state of the art noted above, and its object is to provide a
display apparatus, a display method and a display program for
use in a measuring system, in which an area of an object to be
measured can be grasped from a measurement information
image.

Solution to Problem

[0008] To solve the above problem, Inventors have made
intensive research and attained the following findings.
[0009] Without using anything other than the conventional
analysis software dedicated to IP images, by carrying out a
superimposition process to superimpose, by a CPU (central
processing unit), for example, a measurement information
image represented by an IP image or the like and a morpho-
logical information image represented by a scanner image or
the like, an area of an object to be measured of the measure-
ment information image can be grasped from the morphologi-
cal information image, which makes it possible to determine
the position of the object to be measured. However, since the
superimposition process is carried out according to an algo-
rithm by the CPU, the superimposition process can be auto-
matically carried out in error if there is a fault on the part of the
morphological information image. Further, when a liquid
which is the object to be measured moves, traces of the
movement can be recognized in error to be the object of the
superimposition process.

[0010] Then, a technique for performing calibration with
regard to the superimposition process is also conceivable in
which a superimposition process is carried out, based on
density variations, by moving plasma and blood cell areas in
a scanner image vertically and horizontally, and determining
a position of maximum overlap with an IP image to be a
position of superimposition. However, when the above-noted
traces of movement are recognized in error as positions of
superimposition based on the density variations, the calibra-
tion itself can be carried out automatically in error. Then, it
has been found that areas of the object to be measured can be
confirmed visually by returning to the starting line and visu-
alizing and displaying these images, instead of relaying on an
automatic analysis based on the algorithm by the CPU.
[0011] Based on such findings, this invention provides the
following construction.

[0012] A display apparatus according to this invention is a
display apparatus for use in a measuring system for measur-
ing light generated from a luminescent or fluorescent sub-
stance included in a liquid to be measured, or radiation
included in the liquid to be measured, the display apparatus
comprising a first reading device for reading a measurement
information image with measurement information on the
light generated from the luminescent or fluorescent substance
included in the liquid to be measured, or the radiation
included in the liquid to be measured; a second reading device
for reading a morphological information image with morpho-
logical information on the liquid to be measured; and a super-
imposition displaying device for displaying in superimposi-
tion the measurement information image read by the first
reading device and the morphological information image
read by the second reading device.

[0013] The display apparatus for use in the measuring sys-
tem according to this invention, even when edges of the
measurement information image with measurement informa-
tion on light or radiation are indistinct and an area to be
measured is unclear, includes the first reading device for
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reading the measurement information image thereof, the sec-
ond reading device for reading the morphological informa-
tion image with morphological information on the liquid to be
measured, and the superimposition displaying device for dis-
playing in superimposition the measurement information
image read by the first reading device and the morphological
information image read by the second reading device,
whereby the area to be measured of the morphological infor-
mation image can be grasped visually from the measurement
information image. Even if traces of movement of the liquid
measured appear on the measurement information image, the
position of the object measured can be determined by the
superimposition displaying device which displays the mea-
surement information image and the morphological informa-
tion image in superimposition.

[0014] A display method according to this invention is a
display method for displaying measurement data obtained by
measuring light generated from a luminescent or fluorescent
substance included in a liquid to be measured, or radiation
included in the liquid to be measured, the display method
comprising a first reading step for reading a measurement
information image having measurement information on the
light generated from the luminescent or fluorescent substance
included in the liquid to be measured, or the radiation
included in the liquid to be measured; a second reading step
for reading a morphological information image having mor-
phological information on the liquid to be measured; and a
superimposition displaying step for displaying in superimpo-
sition the measurement information image read in the first
reading step and the morphological information image read in
the second reading step.

[0015] A display program according to this invention is a
display program for causing a computer to execute a series of
processes for displaying measurement data obtained by mea-
suring light generated from a luminescent or fluorescent sub-
stance included in a liquid to be measured, or radiation
included in the liquid to be measured, the display program
comprising a first reading step for reading a measurement
information image having measurement information on the
light generated from the luminescent or fluorescent substance
included in the liquid to be measured, or the radiation
included in the liquid to be measured; a second reading step
for reading a morphological information image having mor-
phological information on the liquid to be measured; and a
superimposition displaying step for displaying in superimpo-
sition the measurement information image read in the first
reading step and the morphological information image read in
the second reading step; the computer being caused to carry
out processes in the above steps.

[0016] According to the display method and display pro-
gram of this invention, the first reading step reads the mea-
surement information image with measurement information
on the light generated from the luminescent or fluorescent
substance included in the liquid to be measured, or the radia-
tion included in the liquid to be measured, and the second
reading step reads the morphological information image with
morphological information on the liquid to be measured. And
the measurement information image read in the first reading
step and the morphological information image read in the
second reading step are superimposed and displayed in the
superimposition displaying step, whereby an area to be mea-
sured of the morphological information image can be grasped
visually from the measurement information image.
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[0017] Inthe display apparatus according to this invention
described above, it is preferred to comprise an edge enhanc-
ing device for enhancing edges of the morphological infor-
mation image read by the second reading device and output-
ting an edge-enhanced image; wherein the superimposition
displaying device displays in superimposition the measure-
ment information image read by the first reading device and
the edge-enhanced image with the edges enhanced by the
edge enhancing device. In the display method according to
this invention described above, it is preferred to comprise an
edge enhancing step for enhancing edges of the morphologi-
cal information image read in the second reading step and
outputting an edge-enhanced image; wherein the superimpo-
sition displaying step displays in superimposition the mea-
surement information image read in the first reading step and
the edge-enhanced image with the edges enhanced in the edge
enhancing step. An area of interest can be extracted by
enhancing the edges of the morphological information image
and outputting the edge-enhanced image, and can easily be
discerned at the time of superimposition display by superim-
posing it with the measurement information image.

[0018] The display apparatus described above may com-
prise a measurement information image displaying device for
displaying the measurement information image read by the
first reading device, and may comprise a morphological infor-
mation image displaying device for displaying the morpho-
logical information image read by the second reading device.
By displaying at least one of the measurement information
image and the morphological information image serving as
the basis of superimposition display, each image serving as
the basis of superimposition display can be visually discerned
with ease.

[0019] In the display apparatus described above, the
respective images may be displayed on one screen. The
images can be made visually further discernible by quickly
switching the images for display on one screen. Of course, the
respective images may be displayed on one window screen,
and also the respective images may be displayed on one or
more tabs or one or more window screens different from that
one window screen.

[0020] In the display apparatus according to this invention
described above, it is preferred to comprise a reduced display-
ing device for displaying in reduction at least one of the
measurement information image read by the first reading
device and the morphological information image read by the
second reading device; an image selecting device for select-
ing the image displayed in reduction by the reduced display-
ing device; and an enlarged displaying device for displaying
in enlargement the image selected by the image selecting
device.

[0021] In the display method according to this invention
described above, it is preferred to comprise a reduced display-
ing step for displaying in reduction at least one of the mea-
surement information image read in the first reading step and
the morphological information image read in the second read-
ing step; an image selecting step for selecting the image
displayed in reduction in the reduced displaying step; and an
enlarged displaying step for displaying in enlargement the
image selected in the image selecting step.

[0022] By displaying in reduction at least one of the mea-
surement information image and the morphological informa-
tion image serving as the basis of superimposition display, the
image displayed in reduction can be selected with ease. Fur-
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ther, by displaying in enlargement the image selected, the
image selected can be visually discerned with ease.

[0023] Where the reduced displaying device, the image
selecting device and the enlarged displaying device are pro-
vided, it is preferred that the reduced displaying device dis-
plays in reduction an image after the superimposition process
which superimposes the measurement information image and
the morphological information image, the image selecting
device is constructed capable of selecting also the image after
the superimposition process displayed in reduction on the
reduced displaying device, and the enlarged displaying
device, when the image after the superimposition process is
selected by the image selecting device, displays the image
after the superimposition process in enlargement.

[0024] Where the reduced displaying step, the image
selecting step and the enlarged displaying step are provided,
it is preferred that the reduced displaying step displays in
reduction an image after the superimposition process which
superimposes the measurement information image and the
morphological information image, the image selecting step
selects the image after the superimposition process displayed
in reduction in the reduced displaying step, and the enlarged
displaying step, when the image after the superimposition
process is selected in the image selecting step, displays the
image after the superimposition process in enlargement.
[0025] By displaying in reduction the image after the super-
imposition process, the image after the superimposition pro-
cess displayed in reduction can also be selected with ease.
Further, by displaying in enlargement the image after the
superimposition process selected, a switching display can be
made with ease visually between the image after the super-
imposition process selected and each image that can be
selected.

[0026] Also where the reduced displaying step, the image
selecting step and the enlarged displaying step are provided,
the respective images including the image displayed in reduc-
tion and the image displayed in enlargement may be dis-
played on one screen. The images can be made visually fur-
ther discernible by quickly switching the images for display
on one screen. Of course, the respective images including the
image displayed in reduction and the image displayed in
enlargement may be displayed on one window screen, and
also the respective images may be displayed on one or more
tabs or one or more window screens different from that one
window screen.

Advantageous Effects of Invention

[0027] The display apparatus for use in the measuring sys-
tem according to this invention includes a first reading device
for reading a measurement information image with measure-
ment information on light generated from a luminescent or
fluorescent substance included in a liquid to be measured, or
radiation included in the liquid to be measured; a second
reading device for reading a morphological information
image with morphological information on the liquid to be
measured; and a superimposition displaying device for dis-
playing in superimposition the measurement information
image read by the first reading device and the morphological
information image read by the second reading device,
whereby an area measured of the morphological information
image can be grasped visually from the measurement infor-
mation image.

[0028] According to the display method and display pro-
gram of this invention, a first reading step reads the measure-
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ment information image with measurement information on
the light generated from the luminescent or fluorescent sub-
stance included in the liquid to be measured, or the radiation
included in the liquid to be measured, and a second reading
step reads the morphological information image with mor-
phological information on the liquid to be measured. And the
measurement information image read in the first reading step
and the morphological information image read in the second
reading step are superimposed and displayed in a superimpo-
sition displaying step, whereby the area to be measured of the
morphological information image can be grasped visually
from the measurement information image.

BRIEF DESCRIPTION OF DRAWINGS

[0029] FIG. 1 is a schematic perspective view of a blood
collecting apparatus and a measuring apparatus according to
each embodiment;

[0030] FIG. 2 is a block diagram of the measuring appara-
tus according to each embodiment;

[0031] FIG. 3 is a schematic perspective view of a scanner
in an image pickup unit of the measuring apparatus;

[0032] FIG. 4 is a schematic plan view of a disk according
to each embodiment;

[0033] FIG. 5 is a block diagram of a display apparatus
according to each embodiment;

[0034] FIG. 6 shows one example of display modes on an
output monitor of the display apparatus;

[0035] FIG. 7 is a flow chart showing a sequence of a series
of steps according to Embodiment 1; and

[0036] FIG. 8 is a flow chart showing a sequence of a series
of steps according to Embodiment 2.

EMBODIMENT 1

[0037] Embodiment 1 of this invention will be described
hereinafter with reference to the drawings.

[0038] FIG. 1 is a schematic perspective view of a blood
collecting apparatus and a measuring apparatus according to
each embodiment. FIG. 2 is a block diagram of the measuring
apparatus according to each embodiment. FIG. 3 is a sche-
matic perspective view of a scanner in an image pickup unit of
the measuring apparatus. This Embodiment 1, including
Embodiment 2 to be described hereinafter, will be described,
taking blood as an example of liquid to be measured, and
taking a system having a blood collecting apparatus and a
measuring apparatus as an example of measuring system.
[0039] Asshown in FIG. 1, a blood collecting apparatus 10
according to this Embodiment 1, including Embodiment 2 to
be described hereinafter, collects blood to be measured, as
separated in a time series. Around the blood collecting appa-
ratus 10, a measuring apparatus 30 is provided for measuring
radiation (e.g. p-rays, y-rays or the like) included in the blood
collected by the blood collecting apparatus 10.

[0040] Thebloodcollecting apparatus 10 has a microfluidic
device (liquid dividing device) 40 formed of two PDMS
substrates 11 and 12 of PDMS (Polydimethylsiloxane) resin,
one superposed on the other. The PDMS substrates 11 and 12
are grooved in a predetermined size, and grooves resulting
from the grooving form a main flow path 13 and side paths 41,
42 and 43. Here, the material for the blood collecting appa-
ratus 10 is not limited to PDMS, but may be any resin opti-
cally transparent material such as acrylic, polycarbonate,
COP (cycloolefin polymer) or the like.



US 2014/0253594 Al

[0041] A catheter 14 is disposed at a blood inlet of the main
flow path 13, and the main flow path 13 and catheter 14 are
connected through a connector 15. Blood is continuously fed
from the catheter 14 into the main flow path 13, and its inflow
volume is controlled by a valve (not shown). Blood piping 16
is disposed at a blood outlet of the main flow path 13, and the
main flow path 13 and blood piping 16 are connected through
a connector 17.

[0042] A light source 21 and a photodiode 22 are opposed
to each other across the main flow path 13. Light is emitted
from the light source 21 to the blood, or a heparin solution to
be described hereinafter, flowing through the main flow path
13, and the photodiode 22 detects light-shielding by the
blood, thereby to measure length information on the blood or
heparin solution described hereinafter while optically moni-
toring the blood or heparin solution. Although the light source
21 and photodiode 22 have been described here as an example
of the optical measuring device, the light source 21 and pho-
todiode 22 are not limitative as long as the device measures
the intervals of the liquid while optically monitoring the
liquid to be measured. For example, volume information of
the liquid to be measured may be acquired with a CCD cam-
era. The light source 21 and photodiode 22 are opposed to
each other across the main flow path 13 as shown in FIG. 1, to
constitute what is called a “transmission type sensor” for
making detection based on light-shielding by the blood.
Instead, what is called a “reflection type sensor”” may be used
to detect light reflected by the blood, with a light detecting
device represented by a photodiode arranged at the same side
as the light source.

[0043] On the other hand, a nozzle 23 is connected down-
stream of the above blood piping 16. A capillary tube such as
a hypodermic needle or glass tube is used as the nozzle 23.
Although the nozzle 23 is used as a discharger to discharge the
liquid here, a dispenser may be used instead. A disk (also
called “CD well”) 24 is disposed for receiving and storing the
blood dripping from this nozzle 23. The disk 24 has a plurality
of flow path inlets 25 in form of openings (see FIG. 4 also)
arranged centrally and radially thereof for receiving the drip-
ping blood. The disk 24 is grooved, as is the above PDMS
substrates 11 and 12, and a plurality of U-shaped flow paths
26 in form of U-shaped grooves (see FIG. 4 also) are formed
radially by the grooving. Each U-shaped flow path 26 is
connected in a one-to-one relationship to one outer end of the
above flow path inlet 25, and each U-shaped flow path 26 is
formed to extend radially of the disk 24. With the nozzle 23
interposed in this way, the disk 24 is formed capable of
circulating blood with respect to the main flow path 13. A
specific construction of the disk 24 will be described herein-
after with reference to FIG. 4 et seq.

[0044] On the other hand, the measuring apparatus 30 has a
reading unit 31. This reading unit 31 has a cover for inserting
an exposed imaging plate IP, and detects $* 30 rays included
in the blood by reading excited light from the imaging plate
IP. Specifically, as shown in FIG. 1(5), the reading unit 31 has
a laser light source 32 and a photomultiplier tube 33. §* rays
are simultaneously detected in two dimensions by emitting
laser from the laser light source 32 to the imaging plate IP,
with the photomultiplier tube 33 converting to and multiply-
ing electrons, the light excited by the laser emission to the
imaging plate IP.

[0045] A block diagram of the measuring apparatus 30 will
be described next. As shown in FIG. 2, the measuring appa-
ratus 30 includes, besides the above reading unit 31, an image
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pickup unit 34 and a display apparatus 35. The display appa-
ratus 35 may be formed of an ordinary personal computer.
The display apparatus 35 corresponds to the display appara-
tus in this invention. A specific construction of the display
apparatus 35 will be described hereinafter with reference to
FIG. 5 et seq.

[0046] As shown in FIG. 3, the image pickup unit 34 picks
up an image of the disk 24. In this Embodiment 1, including
Embodiment 2 to be described hereinafter, a flathead scanner
is employed as the image pickup unit 34. The flathead scanner
includes a linear light source 34a having a length at least
corresponding to the diameter of the disk 24, and a linear
photodiode array (i.e. a line sensor) 345 opposed to the light
source 34a across the disk 24. The flathead scanner scans over
the disk 24 to pick up an image of the disk 24, thereby
acquiring the image of the disk 24.

[0047] Returning to the description of FIG. 1, the microf-
luidic device 40 has the main flow path 13 for feeding blood,
a side path 41 for feeding the heparin solution which is a type
of'anticoagulant for preventing an occurrence of blood coagu-
lation, a side path 42 for feeding air or gas, and a side path 43
for discharging the blood or heparin solution.

[0048] Cleaning solution piping 44 is disposed at a solution
inlet of the side path 41, and the side path 41 and cleaning
solution piping 44 are connected through a connector 45. The
flow paths are cleaned as necessary by pouring the heparin
solution from the cleaning solution piping 44 through the side
path 41 into the main flow path 13. Inflow volume of the
heparin solution is controlled by a valve. The anticoagulant is
not limited to the heparin solution.

[0049] Bubblepiping 46 is disposed at a gas inlet of the side
path 42, and the side path 42 and bubble piping 46 are con-
nected through a connector 47. Air or gas controlled by a
pressure generator (not shown) is fed through the side path 42
into the main flow path 13, with its feed time adjusted by a
valve. With these bubbles, blood is extracted based on length
information on the blood, and waste liquids (blood, heparin
solution or mixture of these) remaining in the flow paths of
the microfluidic device 40 are discharged. There is no limi-
tation regarding the gas to be fed, but may be any gas that does
not react with blood or heparin solution, which may be a rare
gas such as helium, neon or argon, or nitrogen gas, for
example.

[0050] The bubble piping 46 feeds the gas (e.g. air or gas)
into the main flow path 13 through the side path 14, introduc-
ing the gas as bubbles at specified predetermined intervals,
thereby feeding the blood to be measured, as separated in a
time series, to the disk 24. That is, the bubbles perform a
function as separators. Although a gas is used as the separa-
tors, instead of being limited to the gas, a liquid other than the
liquid to be measured may be used as the separators as long as
this liquid has little or no chance of mixing with the liquid to
be measured (blood in Embodiments 1 and 2). Where the
liquid to be measured is blood as in this Embodiment 1,
including Embodiment 2 to be described hereinafter, a liquid
represented by mineral oil, fluorine-based oil or the like,
which does not mix with blood, may be used as the separators.
However, using a liquid as the separators, although this is
possible, is not desirable in terms of feeding to and collecting
from the disk 24 because of contact with blood.

[0051] Waste liquid piping 48 is disposed at a waste liquid
outlet of the side path 43, and the side path 43 and waste liquid
piping 48 are connected through a connector 49. An amount
of discharge is adjusted with a valve, to discharge as waste
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liquid part of blood other than the blood to be collected, the
heparin solution after flow path cleaning, and a mixture of
these.

[0052] A valve is disposed downstream of the connector 15
of'the main flow path 13. A valve is disposed upstream of the
connector 17, light source 21 and photodiode 22 of the main
flow path 13. A valve is disposed downstream of the connec-
tor 45 of the side path 41. A valve is disposed downstream of
the connector 47 of the side path 42. A valve is disposed
upstream of the connector 49 of the side path 43.

[0053] Next, a specific construction of the disk 24 will be
described with reference to FIG. 4 as well as FIG. 1. FIG. 4 is
a schematic plan view of the disk according to each embodi-
ment. As shown in FIG. 4, the U-shaped flow paths 26 of the
disk 24 are formed to connect the flow path inlets 25
described hereinbefore and air holes 27. The U-shaped flow
paths 26 are U-shaped so that, when the flow path inlets 26
acting as blood feed ports are regarded as being located
upstream, and the air holes 27 as being located downstream,
each flow path 26 extends from upstream to downstream, i.e.
from a radially inward position to a radially outward position
of the disk 24, and then turns back to extend radially inward
from the radially outward position of the disk 24. A plurality
of such flow paths 26 are provided.

[0054] AsshowninFIG. 1, a motor 28 is provided centrally
of the disk 24 for rotating the disk 24. The motor 28 has a
rotary shaft 29 connected to the disk 24, whereby the cen-
trifugal force of the disk 24 generated by the motor 28 is used
to carry out plasma separation to centrifuge the blood into
plasma and blood cell.

[0055] In this Embodiment 1, including Embodiment 2 to
be described hereinafter, the disk 24 is formed of an acrylic
plate. The material for the disk 24 is not limited to acrylic, but
may be PDMS noted hereinbefore, or any other resin opti-
cally transparent material such as polycarbonate, COP or the
like.

[0056] Next, a specific construction of the display appara-
tus 35 will be described with reference to FIGS. 5and 6. FIG.
5 is a block diagram of the display apparatus according to
each embodiment. FIG. 6 shows one example of display
modes on an output monitor of the display apparatus. As
shown in FIG. 5, the display apparatus 35 includes a first
reading unit 36A, a second reading unit 36B, a memory unit
37, a controller 38, an input unit 39 and an output monitor 50.
The first reading unit 36 A corresponds to the first reading
device in this invention. The second reading unit 36B corre-
sponds to the second reading device in this invention. The
controller 38 corresponds to the edge enhancing device in this
invention. The input unit 39 corresponds to the image select-
ing device in this invention.

[0057] The first reading unit 36 A and second reading unit
36B are provided by a reading device such as an I/O (Input/
Output) device, for example. The first reading unit 36 A reads
an IP image acquired by the imaging plate IP (see FIG. 1)
through the reading unit 31 (see FIGS. 1 and 2). The second
reading unit 36B reads a scanner image acquired by the image
pickup unit 34. The IP image corresponds to the measurement
information image in this invention. The scanner image cor-
responds to the morphological information image in this
invention.

[0058] The memory unit 37 is in form of a storage medium
represented by a ROM (Read-only Memory), RAM (Random
Access Memory) or the like. In this Embodiment 1, including
Embodiment 2 to be described hereinafter, the memory unit
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37 has a display program 37A for causing a computer (con-
troller 38 in each embodiment) to execute a series of steps
shown in FIG. 7. The display program 37A is provided by a
ROM. The display program 37A corresponds to the display
program in this invention.

[0059] The controller 38 is in form of a central processing
unit (CPU), for example. The controller 38 executes pro-
grams for carrying out various image processing, a program
for calculating radioactive concentrations, and the display
program 37A shown in FIG. 5, to perform image processes
corresponding to these programs and the series of steps (read-
ing controls for the first/second reading units 36A and 36B
and display mode on the output monitor 50) shown in FIG. 7
and corresponding to the display program 37A. As the various
image processes, the controller 38 has functions for reduction
and enlargement processes to reduce or enlarge the scanner
image, and functions of the edge enhancing device for
enhancing edges of the scanner image and outputting an
edge-enhanced image.

[0060] The input unit 39 is in form of a pointing device
represented by a mouse, keyboard, joystick, trackball or
touch panel. In this Embodiment 1, including Embodiment 2
to be described hereinafter, the input unit 39 has functions of
the image selecting device to select each image displayed in
reduction on reduced screens 52, 53 and 54 (see FIG. 6)
described hereinafter, in order to display it in enlargement on
a main screen 51 (see FIG. 6) described hereinafter.

[0061] The output monitor 50, as shown in FIG. 6, includes
amain screen 51 for displaying a main image in enlargement,
a reduced screen 52 for displaying an IP image in reduction,
a reduced screen 53 for displaying a scanner image in reduc-
tion, and a reduced screen 54 for displaying in reduction an
image resulting from an superimposition process which
superimposes the IP image and scanner image. In FIG. 6, an
IP image read by the first reading unit 36 A and a scanner
image read by the second reading unit 36B are displayed in
superimposition on the main screen 51. The main screen 51
corresponds to the superimposition displaying device and the
enlargement displaying device in this invention. The reduced
screen 52 (for displaying an IP image in reduction) corre-
sponds to the measurement information image displaying
device and the reduced displaying device in this invention.
The reduced screen 53 (for displaying a scanner image in
reduction) corresponds to the morphological information
image displaying device and the reduced displaying device in
this invention. The reduced screen 54 (for displaying in
reduction an image resulting from a superimposition process)
corresponds to the reduced displaying device in this inven-
tion.

[0062] Although, in FIG. 6, the reduced displaying devices
are divided into the reduced screens 52, 53 and 54 for the
respective images, they may be combined into one or two
switchable to give displays in reduction of selected images. In
FIG. 6, all the images displayed in reduction have the same
size, and the images displayed in enlargement have the same
size. Of course, the images displayed in reduction may be
different in size from one another, and the images displayed in
enlargement may be different in size from one another.
[0063] The centrifugal force of the disk 24 (see FIGS. 1, 3
and 4) generated by the motor 28 (see FIG. 1) effects plasma
separation into plasma and blood cell, and the disk 24 is
imaged in this state. An IP image is acquired by imaging the
disk 24 using the imaging plate IP (see FIG. 1), and a scanner
image is acquired by imaging the disk 24 with the flathead
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scanner of the image pickup unit 34 (see FIGS. 2, 3 and 5).
There is no limitation to a particular order of image pickup.
[0064] To describethis specifically, each disk 24 (see FIGS.
1, 3 and 4) with the plasma and blood cell having undergone
the plasma separation s, as a sample, put into an open cassette
not shown, an imaging plate IP (see FIG. 1) is placed on the
sample, and the cassette is closed for exposure. Through this
exposure, electrons are captured by lattice defects of a phos-
phor (not shown) of the imaging plate IP with the ionization
power of §* rays included in the blood. After a fixed time of
exposure, the imaging plate IP is taken out of the cassette, and
is inserted into the cover of the reading unit 31 (see FIGS. 1
and 2) of the measuring apparatus 30 (see FIG. 1), and the
imaging plate IP is exposed to light emitted thereto.

[0065] The laser light source 32 (see FIGS. 1 and 2) of the
reading unit 31 (see FIGS. 1 and 2) emits laser to the imaging
plate IP (see FIG. 1). The captured electrons are excited by
this irradiation to conductors to recombine with holes, which
are excited as light from the phosphor. The photomultiplier
tube 33 (see FIGS. 1, 2 and 5) converts the light excited by the
laser irradiation of the imaging plate IP into electrons and
multiplies the electrons, thereby simultaneously detecting the
electrons in two dimensions and counting them as electric
pulses. After laser is emitted from the laser light source 32 to
the imaging plate IP, the captured electrons are erased by light
emitted from an erasing light source (not shown) to the imag-
ing plate IP for reuse. Based on count information on * rays
obtained from the imaging plate IP and reading unit 31, a dose
of radiation in the blood which is count information on §*
rays is obtained. An IP image is acquired in this way.

[0066] On the other hand, the image pickup unit 34 (see
FIGS. 2, 3 and 5) picks up an image of the plasma and blood
cell resulting from the plasma separation for each disk 24 (see
FIGS. 1,3 and 4). By emitting light from the light source 32a
(see FIG. 3) of the flathead scanner of the image pickup unit
34, differences in absorbance cause the plasma and blood cell
to appear as shading differences on the image picked up,
which can be distinguished easily on the image. A scanner
image is acquired in this way.

[0067] Next, a series of steps will be described with refer-
ence to FIG. 7. FIG. 7 is a flow chart showing a sequence of a
series of steps according to Embodiment 1.

[0068] First, through the reading unit 31 (see FIGS. 1 and
2), an IP image is acquired from the imaging plate IP (FIG. 1),
and a scanner image is acquired from the flathead scanner of
the image pickup unit 34 (see FIGS. 2, 3 and 5).

[0069] (Step S1) Read Image

[0070] The second reading unit 36B (see FIG. 5) reads the
scanner image acquired by the image pickup unit 34 (see
FIGS. 2, 3 and 5). This step S1 corresponds to the second
reading step in this invention.

[0071] (Step U1) Edge Enhancement

[0072] Inorder to extract an area of interest, the controller
38 (see FIG. 5) enhances edges of the scanner image read in
step S1, and outputs an edge-enhanced image. An edge
enhancing process may consist of an edge enhancing process
by primary differentiation which determines differences
between an attention pixel and its peripheral pixels, and
which is represented, for example, by Sobel filter process or
Prewitt filter process, and an edge enhancing process by sec-
ondary differentiation which determines further differences
of the differences between the attention pixel and its periph-
eral pixels, and which is represented, for example, by Lapla-
cian filter process. These edge enhancing processes are
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known techniques and therefore their description is omitted.
This step U1 corresponds to the edge enhancing step in this
invention.

[0073] (Step T1) Read Image

[0074] On the other hand, the first reading unit 36A (see
FIG. 5) reads the IP image acquired from the imaging plate IP
(see FIG. 1) through the reading unit 31 (see FIGS. 1 and 2).
There is no limitation to the order of the foregoing step S1 and
this step T1. Step T1 may be executed first, step S1 may be
executed first, or steps S1 and T1 may be executed simulta-
neously in parallel. This step TS1 corresponds to the first
reading step in this invention.

[0075] (Step U2) Superimposition Process

[0076] A superimposition process is carried out to super-
impose the IP image read in step T1 and the scanner image
read in step S1. In this Embodiment 1, preferably, the super-
imposition process is carried out to superimpose the IP image
read in step T1 and the edge-enhanced image with edges
enhanced in step U1.

[0077] (Step S2) Reduced Display

[0078] Thecontroller 38 (see FIG. 5) carries out a reduction
process of the scanner image read in step S1, and displays a
scanner image after the reduction process on the reduced
screen 53 shown in FIG. 6. By this reduction process, the
scanner image is displayed in reduction on the reduced screen
53. Instead of the scanner image with the edges not enhanced,
the edge-enhanced image with the edges enhanced in step U1
may be displayed in reduction on the reduced screen 53.
However, since this reduction display is a display process for
image selection in step U4 and is not a detailed display, it is
not absolutely necessary to display, in reduction on the
reduced screen 53, the edge-enhanced image with the edges
enhanced in step U1.

[0079] (Step T2) Reduced Display

[0080] On the other hand, the controller 38 (see FIG. 5)
carries out a reduction process of also the IP image read in
step T1, and displays an IP image after the reduction process
on the reduced screen 52 shown in FIG. 6. By this reduction
process, the IP image is displayed in reduction on the reduced
screen 52.

[0081] (Step U3) Reduced Display

[0082] Thecontroller 38 (see FIG. 5) carries out a reduction
process of an image (indicated “SUPERIMPOSITION
IMAGE” in FIG. 7) after the superimposition process having
undergone the superimposition process in step U2, and dis-
plays the image after the superimposition process and after
the reduction process on the reduced screen 54 shown in FI1G.
6. By this reduction process, the image after the superimpo-
sition process is displayed in reduction on the reduced screen
54. This step U3, including the foregoing steps S2 and T2
also, corresponds to the reduced displaying step.

[0083] (Step U4) Select Image

[0084] In order to give an enlarged display in step U5, the
input unit 39 (see FIG. 5) is operated to select an image from
among the images (including the image after the superimpo-
sition process) displayed in reduction in steps S2, T2 and U3.
From the output monitor 50 shown in FIG. 6, an image to be
displayed in enlargement is selected by setting and clicking
the pointer on the image to be displayed in enlargement. The
image selection is not limited to the technique of setting and
clicking the pointer. An image to be displayed in enlargement
may be selected by setting and double-clicking the pointer on
the image to be displayed in enlargement. The input unit 39
may be formed of a touch panel of the output monitor 50, and



US 2014/0253594 Al

an image to be displayed in enlargement may be selected by
directly touching, with a finger, the image to be displayed in
enlargement on the touch panel of the output monitor 50. A
“selection decision” key may be displayed on the output
monitor 50, for example, and an image to be displayed in
enlargement may be selected by clicking the “selection deci-
sion” key with the mouse or keyboard of the input unit 39.
This step U4 corresponds to the image selecting step in this
invention.

[0085] (Step US) Enlarged Display

[0086] Thecontroller 38 (see FIG. 5) carries out an enlarge-
ment process of the image selected in step U4, and displays
the image after the enlargement process on the main screen 51
shown in FIG. 6. By this enlargement process, the image
selected in step U4 is displayed in enlargement on the main
screen 51. When the image after the superimposition process
is selected in step U4, the image after the superimposition
process is displayed in enlargement. In this case, this step U5
will also carry out the superimposition displaying step for
displaying the IP image and the scanner image in superimpo-
sition. Therefore, this step U5 corresponds to the enlarged
displaying device in this invention, and also corresponds to
the superimposition displaying step in this invention.

[0087] The display apparatus 35 used in the measuring
system according to this Embodiment 1, even when edges of
the measurement information image (IP image in each
embodiment) with measurement information on light or
radiation (B* rays in each embodiment) are indistinct and an
area to be measured is unclear, includes the first reading unit
36A for reading the measurement information image (IP
image) thereof, the second reading unit 36B for reading the
morphological information image (scanner image in each
embodiment) with morphological information on the liquid
to be measured (blood in each embodiment), and the super-
imposition displaying device (main screen 51 in each
embodiment) for displaying in superimposition the measure-
ment information image (IP image) read by the first reading
unit 36 A and the morphological information image (scanner
image) read by the second reading unit 36 B, whereby the area
to be measured of the morphological information image
(scanner image) can be grasped visually from the measure-
ment information image (IP image). Even if traces of move-
ment of the liquid measured (blood) appear on the measure-
ment information image (IP image), the position of the object
measured can be determined by the superimposition display-
ing device (main screen 51) which displays the measurement
information image (IP image) and the morphological infor-
mation image (scanner image) in superimposition.

[0088] According to the display method and display pro-
gram 37A in this Embodiment 1, step T1 is executed to read
the measurement information image (IP image in each
embodiment) with measurement information on radiation (f*
rays in each embodiment) included in the liquid to be mea-
sured (blood in each embodiment), and step S1 is executed to
read the morphological information image (scanner image in
each embodiment) with morphological information on the
liquid to be measured (blood). And the measurement infor-
mation image (IP image) read in step T1 and the morphologi-
cal information image (scanner image) read in step S1 are
superimposed and displayed in step U5, whereby the area to
be measured of the morphological information image (scan-
ner image) can be grasped visually from the measurement
information image (IP image).
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[0089] It is preferred that the display apparatus 35 accord-
ing to this Embodiment 1 includes an edge enhancing device
(controller 38 in each embodiment) for enhancing the edges
of the morphological information image (scanner image in
each embodiment) read by the second reading unit 368 and
outputting an edge-enhanced image, wherein the superimpo-
sition displaying device (main screen 51 in each embodiment)
displays in superimposition the measurement information
image (IP image in each embodiment) read by the first read-
ing unit 36A and the edge-enhanced image with the edges
enhanced by the edge enhancing device (controller 38).

[0090] It is preferred that the display method in this
Embodiment 1 includes step U1 of enhancing the edges ofthe
morphological information image (scanner image in each
embodiment) read in step S1 and outputting an edge-en-
hanced image, wherein step U5 displays in superimposition
the measurement information image (IP image in each
embodiment) read in step T1 and the edge-enhanced image
with the edges enhanced in step U1. An area of interest can be
extracted by enhancing the edges of the morphological infor-
mation image (scanner image) and outputting the edge-en-
hanced image, and can easily be discerned at the time of
superimposition display by superimposing it with the mea-
surement information image (IP image).

[0091] The display apparatus 35 according to this Embodi-
ment 1 includes a measurement information image displaying
device (reduced screen 52 in each embodiment) for display-
ing the measurement information image (IP image in each
embodiment) read by the first reading unit 36 A, and includes
a morphological information image displaying device (re-
duced screen 53 in each embodiment) for displaying the
morphological information image (scanner image in each
embodiment) read by the second reading unit 36B. By dis-
playing at least one (both images: IP image and scanner image
in each embodiment) of the measurement information image
(IP image) and the morphological information image (scan-
ner image) serving as the basis of superimposition display,
each image serving as the basis of superimposition display
can be visually discerned with ease.

[0092] It is preferred that the display apparatus 35 accord-
ing to this Embodiment 1 includes a reduced displaying
device (reduced screens 52, 53 and 54 in each embodiment)
fordisplaying in reduction at least one (both images: IP image
and scanner image in each embodiment) of the measurement
information image (IP image in each embodiment) read by
the first reading unit 36 A and the morphological information
image (scanner image in each embodiment) read by the sec-
ond reading unit 36B, an image selecting device (input unit 39
in each embodiment) for selecting the image displayed in
reduction by the reduced displaying device (reduced screens
52, 53 and 54), and an enlarged displaying device (main
screen 51 in each embodiment) for displaying in enlargement
the image selected by the image selecting device (input unit
39).

[0093] It is preferred that the display method in this
Embodiment 1 includes steps S2, T2 and step U3 for display-
ing in reduction at least one of the measurement information
image (IP image in each embodiment) read in step T1 and the
morphological information image (scanner image in each
embodiment) read in step S1, step U4 for selecting the image
displayed in reduction in steps S2, T2 and step U3, and step
U5 for displaying in enlargement the image selected in step
U4.
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[0094] By displayinginreductionatleast one (both images:
IP image and scanner image in each embodiment) of the
measurement information image (IP image in each embodi-
ment) and the morphological information image (scanner
image in each embodiment) serving as the basis of superim-
position display, the image displayed in reduction can be
selected with ease. Further, by displaying in enlargement the
image selected, the image selected can be visually discerned
with ease.

[0095] Where the reduced displaying device (reduced
screens 52, 53 and 54 in each embodiment), the image select-
ing device (input unit 39 in each embodiment) and the
enlarged displaying device (main screen 51 in each embodi-
ment) are provided as in this Embodiment 1, it is preferred
that the reduced screen 54 displays in reduction an image after
the superimposition process which superimposes the mea-
surement information image (IP image in each embodiment)
and the morphological information image (scanner image in
each embodiment), the image selecting device (input unit 39)
is constructed capable of selecting also the image after the
superimposition process displayed in reduction on the
reduced screen 54, and the main screen 51, when the image
after the superimposition process is selected by the image
selecting device (input unit 39), displays the image after the
superimposition process in enlargement.

[0096] Where steps S2, T2 and step U3, step U4 and step
U5 are provided as in this Embodiment 1, it is preferred that
step U3 displays in reduction an image after the superimpo-
sition process which superimposes the measurement infor-
mation image (IP image in each embodiment) and the mor-
phological information image (scanner image in each
embodiment), step U4 selects the image after the superimpo-
sition process displayed in reduction in the reduced display-
ing step, and step U5, when the image after the superimposi-
tion process is selected in step U4, displays the image after the
superimposition process in enlargement.

[0097] By displaying in reduction the image after the super-
imposition process, the image after the superimposition pro-
cess displayed in reduction can also be selected with ease.
Further, by displaying in enlargement the image after the
superimposition process selected, a switching display can be
made with ease visually between the image after the super-
imposition process selected and each image that can be
selected.

[0098] In this Embodiment 1, as shown in FIG. 6, the dis-
play apparatus 35 is constructed to display the respective
images including the reduced images and the enlarged image
on one screen (output monitor 50). The images can be made
visually further discernible by quickly switching the images
for display on the one screen.

Embodiment 2

[0099] Next, Embodiment 2 of this invention will be
described with reference to the drawings.

[0100] FIG. 8 is a flow chart showing a sequence of a series
of steps according to Embodiment 2. The components com-
mon to foregoing Embodiment 1 will be affixed with the same
signs, with their description omitted and illustration also
omitted. The blood collecting apparatus and measuring appa-
ratus according to this Embodiment 2 have the same construc-
tions as in FIGS. 1-3 described in Embodiment 1, and the disk
and display apparatus according to this Embodiment 2 also
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have the same constructions as in FIGS. 4-6 described in
Embodiment 1. Thus, their description and illustration will be
omitted.

[0101] The point which is different from the flow chart of
FIG. 7 in Embodiment 1 lies in that the edge enhancement in
step U1 shown in FIG. 7 is not done. That is, in FIG. 8, without
carrying out the edge enhancement which enhances the edges
in the scanner image read in step S1 and outputs the edge-
enhanced image, the superimposition process is carried out
(step U2) to superimpose the scanner image read in step S1
and the IP image read in step T1. The other steps are the same
as the steps in the flow chart of FIG. 7 in Embodiment 1, and
their description is omitted.

[0102] The functions and effects of this Embodiment 2 are
the same as the functions and effects of Embodiment 1 except
that the edge enhancement in Embodiment 1 is not carried out
in this Embodiment 2, and their description is omitted.
[0103] This invention is not limited to the foregoing
embodiments, but may be modified as follows:

[0104] (1) Each of the foregoing embodiments has been
described taking blood as an example of the liquid to be
measured. The liquid to be measured is not limited to blood,
but may be a liquid including a radioactive substance, a lumi-
nescent substance or a fluorescent agent, or a mixed liquid
used in an analyzing apparatus, for example. The liquid to be
measured may be a liquid that is not subjected to centrifugal
separation.

[0105] (2) In each of the foregoing embodiments, the mea-
surement information image has been an IP image acquired
from the imaging plate IP. However, it is not necessarily
limited to the IP image, but may be a measurement informa-
tion image with measurement information on light generated
from a luminescent or fluorescent substance included in the
liquid to be measured or on radiation included in the liquid to
be measured, such as a measurement information image
acquired by directly counting light (photons) or radiation, for
example.

[0106] (3) In each of the foregoing embodiments, the mor-
phological information image has been a scanner image
acquired from the flathead scanner of the image pickup unit
34. However, it is not necessarily limited to the scanner
image, but may be a morphological information image with
morphological information on the liquid to be measured, such
as a morphological information image acquired with a radia-
tion image pickup device formed of a radiation emitting
device and a radiation detecting device, for example.

[0107] (4) Each ofthe foregoing embodiments includes the
measurement information image displaying device (reduced
screen 52 in each embodiment) and the morphological infor-
mation image displaying device (reduced screen 53 in each
embodiment). However, it is not absolutely necessary to
include the measurement information image displaying
device (reduced screen 52) or the morphological information
image displaying device (reduced screen 53) as long as the
superimposition displaying device (main screen 51 in each
embodiment) is provided as minimum requirement for finally
giving a superimposed display.

[0108] (5) Each of the foregoing embodiments includes the
reduced displaying device (reduced screens 52, 53 and 54 in
each embodiment) for displaying in reduction at least one of
the measurement information image (IP image in each
embodiment) and the morphological information image
(scanner image in each embodiment), but it is not absolutely
necessary to include the reduced displaying device (reduced
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screens 52, 53 and 54). The reduced displaying device (re-
duced screens 52, 53 and 54) may display only the measure-
ment information image (IP image) in reduction, or may
display only the morphological information image (scanner
image) in reduction. Reduced displays of the measurement
information image (IP image) and the morphological infor-
mation image (scanner image) may be combined into one on
the same screen, and they may be switched for reduced dis-
play. Also when the image after the superimposition process
is displayed in reduction, reduced displays of the measure-
ment information image (IP image), the morphological infor-
mation image (scanner image) and the image after the super-
imposition process may be combined into one or two on the
same screen, and they may be switched for reduced display.
[0109] (6) In each of the foregoing embodiments, where the
reduced displaying device (reduced screens 52, 53 and 54 in
each embodiment) is provided, the input unit 39 acts as the
image selecting device for selecting the images displayed in
reduction by the reduced displaying device (reduced screens
52, 53, and 54) and the images are selected manually. How-
ever, the controller 38 may act the image selecting device to
select the images automatically.

[0110] (7)Ineach of the foregoing embodiments, where the
reduced displaying device (reduced screens 52, 53 and 54 in
each embodiment) and the image selecting device (input unit
39 in each embodiment) are provided, the enlarged displaying
device (main screen 51 in each embodiment) is provided for
displaying in enlargement the image selected by the image
selecting device (input unit 39). However, the enlarged dis-
playing device (main screen 51) is not absolutely necessary.
Further, the superimposition displaying device and the
enlarged displaying device are combined into one screen
(main screen 51 in each embodiment), but the superimposi-
tion displaying device and the enlarged displaying device
may be separated to give displays, respectively.

[0111] (8)Ineach of the foregoing embodiments, where the
reduced displaying device (reduced screens 52, 53 and 54 in
each embodiment), the image selecting device (input unit 39
in each embodiment) and the enlarged displaying device
(main screen 51 in each embodiment) are provided, the
reduced displaying device (reduced screen 54) displays in
reduction the image after the superimposition process, the
image selecting device (input unit 39) is constructed capable
of selecting also the image after the superimposition process
which is displayed in reduction by the reduced displaying
device (reduced screen 54), and the enlarged displaying
device (main screen 51), when the image after the superim-
position process is selected by the image selecting device
(input unit 39), displays the image after the superimposition
process in enlargement. However, it is not absolutely neces-
sary to display also the image after the superimposition pro-
cess in reduction or enlargement.

[0112] (9) Each of the foregoing embodiments provides a
construction for displaying the respective images on one
screen (output monitor 50 in each embodiment). As an alter-
native construction, the images may be displayed on one
window screen, and also the images may be displayed on one
or more tabs or one or more window screens different from
that one window screen.

[0113] (10) Each of the foregoing embodiments includes
the reduced displaying device (reduced screens 52, 53 and 54
in each embodiment) for displaying in reduction at least one
of the measurement information image (IP image in each
embodiment) and the morphological information image
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(scanner image in each embodiment), and further is con-
structed to display on one screen (output monitor 50) the
respective images including the images displayed in reduc-
tion and the image displayed in enlargement. Instead, the
respective images may be displayed on one screen (output
monitor 50) without displaying them in reduction or enlarge-
ment. Similarly, without displaying them in reduction or
enlargement, the respective images may be displayed on one
or more tabs or one or more window screens different from
that window screen.

Reference Signs List

[0114] 35...display apparatus
[0115] 36A ... first reading unit
[0116] 36B ... second reading unit
[0117] 37A...display program
[0118] 38...controller

[0119] 39...input unit

[0120] 51 ... main screen

[0121] 52,53,54 ... reduced screens

1. A display apparatus for use in a measuring system for
measuring light generated from a luminescent or fluorescent
substance included in a liquid to be measured, or radiation
included in the liquid to be measured, the display apparatus
comprising:

a first reading device for reading a measurement informa-
tion image with measurement information on the light
generated from the luminescent or fluorescent substance
included in the liquid to be measured, or the radiation
included in the liquid to be measured;

a second reading device for reading a morphological infor-
mation image with morphological information on the
liquid to be measured; and

a superimposition displaying device for displaying in
superimposition the measurement information image
read by the first reading device and the morphological
information image read by the second reading device.

2. The display apparatus according to claim 1, comprising:

an edge enhancing device for enhancing edges of the mor-
phological information image read by the second read-
ing device and outputting an edge-enhanced image;

wherein the superimposition displaying device displays in
superimposition the measurement information image
read by the first reading device and the edge-enhanced
image with the edges enhanced by the edge enhancing
device.

3. The display apparatus according to claim 1, comprising

a measurement information image displaying device for dis-
playing the measurement information image read by the first
reading device.

4. The display apparatus according to claim 1, comprising
a morphological information image displaying device for
displaying the morphological information image read by the
second reading device.

5. The display apparatus according to claim 1, wherein the
respective images are displayed on one screen.

6. The display apparatus according to claim 1, wherein the
respective images are displayed on one window screen, and
also the respective images are displayed on one or more tabs
or one or more different window screens different from that
one window screen.

7. The display apparatus according to claim 1, comprising:

a reduced displaying device for displaying in reduction at
least one of the measurement information image read by



US 2014/0253594 Al

the first reading device and the morphological informa-
tion image read by the second reading device;

an image selecting device for selecting the image displayed
in reduction by the reduced displaying device; and

an enlarged displaying device for displaying in enlarge-
ment the image selected by the image selecting device.

8. The display apparatus according to claim 7, wherein:

the reduced displaying device displays in reduction an
image after a superimposition process which superim-
poses the measurement information image and the mor-
phological information image;

the image selecting device is constructed capable of select-
ing also the image after the superimposition process
displayed in reduction on the reduced displaying device;
and

the enlarged displaying device, when the image after the
superimposition process is selected by the image select-
ing device, displays the image after the superimposition
process in enlargement.

9. The display apparatus according to claim 7, wherein the
respective images including the image displayed in reduction
and the image displayed in enlargement are displayed on one
screen.

10. The display apparatus according to claim 7, wherein the
respective images including the image displayed in reduction
and the image displayed in enlargement are displayed on one
window screen, and also the respective images are displayed
on one or more tabs or one or more window screens different
from that one window screen.

11. A display method for displaying measurement data
obtained by measuring light generated from a luminescent or
fluorescent substance included in a liquid to be measured, or
radiation included in the liquid to be measured, the display
method comprising:

a first reading step for reading a measurement information
image having measurement information on the light
generated from the luminescent or fluorescent substance
included in the liquid to be measured, or the radiation
included in the liquid to be measured;

a second reading step for reading a morphological infor-
mation image having morphological information on the
liquid to be measured; and

a superimposition displaying step for displaying in super-
imposition the measurement information image read in
the first reading step and the morphological information
image read in the second reading step.

12. The display method according to claim 11, comprising:

an edge enhancing step for enhancing edges of the mor-
phological information image read in the second reading
step and outputting an edge-enhanced image;
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wherein the superimposition displaying step displays in
superimposition the measurement information image
read in the first reading step and the edge-enhanced
image with the edges enhanced in the edge enhancing
step.

13. The display method according to claim 11, comprising:

a reduced displaying step for displaying in reduction at
least one of the measurement information image read in
the first reading step and the morphological information
image read in the second reading step;

an image selecting step for selecting the image displayed in
reduction in the reduced displaying step; and

an enlarged displaying step for displaying in enlargement
the image selected in the image selecting step.

14. The display method according to claim 13, wherein:

the reduced displaying step displays in reduction an image
after a superimposition process which superimposes the
measurement information image and the morphological
information image;

the image selecting step selects also the image after the
superimposition process displayed in reduction in the
reduced displaying step; and

the enlarged displaying step, when the image after the
superimposition process is selected in the image select-
ing step, displays the image after the superimposition
process in enlargement.

15. A display program for causing a computer to execute a
series of processes for displaying measurement data obtained
by measuring light generated from a luminescent or fluores-
cent substance included in a liquid to be measured, or radia-
tion included in the liquid to be measured, the display pro-
gram comprising:

a first reading step for reading a measurement information
image having measurement information on the light
generated from the luminescent or fluorescent substance
included in the liquid to be measured, or the radiation
included in the liquid to be measured;

a second reading step for reading a morphological infor-
mation image having morphological information on the
liquid to be measured; and

a superimposition displaying step for displaying in super-
imposition the measurement information image read in
the first reading step and the morphological information
image read in the second reading step;

the computer being caused to carry out processes in the
above steps.



