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Description

[Detailed Description of the Invention]

[Technical Field to which the Invention Belongs]

�[0001] The present invention relates to a processing
method and a sample inspection system for sample pic-
ture data which have been imaged for a plurality of re-
spective layers of different sample depths and a sample
inspection method and system with which a plurality of
expert departments perform the sample inspections of
the cells, tissues or the likes of a human being, in collab-
oration through a communication network.

[Prior Art]

�[0002] In the laboratories of medical institutions such
as hospitals, and universities, etc., the sample inspec-
tions of cells, tissues, etc. based on microscopes are
frequently performed. In this regard, the sample inspec-
tion is performed in a state where the enormous number
of cells are magnified by the microscope into an inspec-
tion region of very large area, so that much labor and a
heavy burden have been expended. In the sample in-
spection of the cells, the tissues or the likes, therefore,
the labor is divided for enhancing the overall efficiency
of the inspection between an inspection department
which inspects the existence or nonexistence of any ma-
lignant cell with the microscope or the like and which,
when the malignant cell has been found out, images the
corresponding part and specifies it by marking or the like,
and a diagnosis department which makes a medial diag-
nosis on the specified part. Besides, as means for joining
the individual departments between which the labor is
divided, a data transmission medium such as a telephone
line or the like public line, or an Internet dedicated line
has come into use in recent years, and a sample picture
has been converted into data so as to exchange the sam-
ple picture between the respective departments through
the data transmission medium. The Applicants have
therefore proposed as the ways of converting sample
pictures into data, means for imaging the sample of cells,
tissues or the likes magnified by a microscope, as line
pictures by a line sensor, and for subjecting the line pic-
tures to picture processing based on a computer, so as
to promptly create the clear imaged picture of the very
large region of the whole sample (Japanese Patent Ap-
plications No. 2002-097495, No. 2002-097497, No.
2002-097498, and No. 2002-097499).

[Problems that the Invention is to Solve]

�[0003] In the sample inspection of cells tissues or the
likes, however, any cell cannot always be judged as a
malignant cell or a cell for whichmalignance ought to be
considered, by observing only a sample depth plane at
a predetermined focal position, and the judgment is often

impossible unless the shape, etc. of the cell at a sample
depth different from the sample depth of the plane are
observed. For the purpose of exactly performing the in-
spection of the cells, the tissues or the likes, accordingly,
it becomes important to change the focal position of a
microscope and to inspect the cells or the tissues in mul-
tilevel fashion.
�[0004] In this regard, with inventions according to the
above-�mentioned applications, the clear picture can be
promptly created for the very large imaging region, but
the imaged picture of full size cannot be entirely displayed
on a display device such as monitor because the imaged
picture has the very large imaging region. Besides, in a
case where a plurality of pictures at different sample
depths are prepared, the quantity of picture data is very
large because each picture has the very large imaging
region, and it has been difficult to promptly display the
picture of the different sample depth.
�[0005] In case of performing the inspection of cells or
the likes, the detailed remarks, etc. of an inspection de-
partment having inspected the cells or tissues are often
required. Besides, as to any cell for which malignance
ought to be considered, a picture of changed sample
depth or magnifications need to be often imaged again.
In such a case, a very exact and prompt sample inspec-
tion becomes possible if respective departments can ex-
change opinions and prearrange the refined conditions,
etc. of the re- �imaging while watching the detailed picture
imaged for the whole inspection region of a sample.
�[0006] In this regard, with inventions according to the
above-�mentioned applications, the clear picture can be
promptly created for the very large imaging region, but
the imaged picture of full size cannot be entirely displayed
on a display device such as monitor because the picture
has the very large region.� When the picture is reduced,
the whole region can be displayed at one time by the
display device, but the imaged cells or tissues cannot be
clearly seen in the reduced picture, so that the inspection
and a diagnosis are impossible. Besides, when the re-
spective departments intend to exchange opinions and
make arrangements while watching display devices such
as monitors, at different spots, only parts of the very large
imaging region can be displayed on the display devices,
and hence, a picture to be displayed might be mistaken.
�[0007] It is accordingly an object of the present inven-
tion to provide a sample picture data processing method
and a sample inspection system which can promptly dis-
play the picture data of a plurality of layers at different
sample depths and to provide a sample inspection meth-
od and a system therefor in which, merely by transmitting
conditions of small data quantity, the predetermined pla-
nar region of a picture that has an imaging region larger
than a region displayable by picture display means (such
as monitor) can be easily and promptly displayed at a
plurality of spots.
�[0008] The following documents disclose systems in
the field of telepathology. The publication by Ferreira et
al., "The Virtual Microscope", AMIA Annual Symposium,
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a conference of the American Medical Informatics Asso-
ciation, Proceedings of AMIA Annual Symposium the
Emergence of Internetable Health Care Systems that Re-
ally Work, 25 October 1997, pages 449-453,
XP002246194, discloses a software system employing
a client/�server architecture for emulating a high power
light microscope that has access to a large data base of
slides available on a server. Leong F. J. et al., Automated
complete slide digitization: a medium for simultaneous
viewing by multiple pathologists, Journal of Pathology,
Chichester, Sussex, GB, vol. 195, no. 4, 2001-11, pp.
508 -514, provides a system with a client-�server archi-
tecture, the server providing digitized slides for the client
to view either over a network or stored on an optical me-
dium. US- �A-�5 793 969 discloses a network system for
review and analysis with the original slide on the micro-
scope or with a scanned image of the slide stored in the
network server or on an optical medium. The digital
telepathology imaging system of WO 99/13360 A pro-
vides a "virtual microscope" to control the operation of a
microscope in a remote site (server), the microscope ob-
taining image data which are then transmitted to the client
site.

[Means for Solving the Problems]

�[0009] The invention is defined by the appended
claims. Notably, in order to solve the above problems, a
processing method for sample picture data according to
the present invention consists in a sample picture data
processing method as defined in claim 1. A sample in-
spection system according to the present invention con-
sists in a sample inspection system as defined in claim 3.
�[0010] To summarise, in order to solve the above prob-
lems, a sample inspection method according to the
present invention comprises, in brief, the display layer
setting step of setting a first condition which designates
a single layer picture that is to be displayed at a specified
terminal on the basis of picture imaged for a plurality of
respective layers of different sample depths from a sam-
ple; the display region setting step of setting a second
condition which designates a predetermined planar re-
gion that is to be extracted from the layer picture desig-
nated by the first condition; the first picture display step
of displaying the predetermined planar region extracted
from the layer picture, at the specified terminal in accord-
ance with the first and second conditions; the condition
transmission step of transmitting the first and second
conditions to another terminal; and the second picture
display step of simultaneously and automatically display-
ing a correspondent planar region corresponding to the
predetermined planar region, at the other terminal in ac-
cordance with the first and second conditions that have
been transmitted to the other terminal and on the basis
of correspondent picture data that have been prestored
at the other terminal in correspondence with the picture
data.
�[0011] Besides, the sample inspection method should

preferably further comprise the index display setting step
of setting a third condition which represents an index for
indicating a specified part of the predetermined planar
region displayed at the specified terminal; the first index
display step of displaying the index on the predetermined
planar region displayed at the specified terminal, in ac-
cordance with the third condition; the second condition
transmission step of transmitting the third condition to
the other terminal; and the second index display step of
displaying a correspondent index corresponding to the
index, at the other terminal in accordance with the third
condition transmitted to the other terminal.

[Mode for Carrying Out the Invention]

�[0012] The mode for carrying out the invention will be
described with reference to the drawings in conjunction
with embodiments. A sample inspection system shown
in Fig. 1 is a cytodiagnostic sample inspection system
which includes the terminal 605 of a picture creation de-
partment 3, the terminal 41 of an inspection department
4, and the terminal 51 of a diagnosis department 5. Each
terminal is capable of transmitting and receiving data
through a data transmission medium such as a telephone
line or the like public line or an Internet dedicated line.
Here, in the picture creation department 3, cells or tissues
forming a sample are magnified and imaged by a micro-
scope apparatus 6 so as to create a picture; in the in-
spection department 4, any malignant cell or any cell for
which malignance ought to be considered is specified
from within the picture; and in the diagnosis department
5, the specified cell is diagnosed. Besides, the terminals
605, 41, 51 include storage units 653, 42, 52, respective-
ly, and the picture data 32a - 32c, 42a - 42c, 52a - 52c
of the cells or tissues imaged every three layers of dif-
ferent sample depths (focused positions) are respective-
ly stored in the storage units. The "sample depth" termed
here indicates the difference of the focused position in
the depthwise direction of the sample in the case where
the sample is imaged by the microscope apparatus 6.
That is, among the three layers mentioned above, the
layer 32a is the uppermost layer which is nearest to an
objective lens, the layer 32c is the lowermost layer which
is remotest from the objective lens, and the layer 32b is
the intermediate layer between the layer 32a and the
layer 32c.
�[0013] Next, the steps of creating the picture data of
the cells or tissues in the picture creating department 3
will be described with reference to Figs. 2 - 7. First of all,
the steps of creating the picture data will be outlined. The
three positions of the cells or tissues of a sample 601 at
different sample depths are respectively and simultane-
ously focused on line sensors 631a, 631b, 631c which
are electronic imaging devices arrayed at different
heights relative to the sample 601. In this embodiment,
the line sensors 631a, 631b, 631c are arranged stepwise
as shown in Fig. 4, thereby to make the heights different
relative to the sample 6.01. Besides, pictures at the three
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different sample depths are read as line picture data by
the three line sensors 631a, 631b, 631c. Besides, the
sample 601 is horizontally moved by movement means
604 shown in Figs. 2 - 4, and the line picture data are
successively stored in the storage unit 653 by the terminal
605 shown in Fig. 3. Subsequently, the picture data of
the sample 601 in the three layers of the different sample
depths are generated from the recorded line pictures by
an arithmetic processing unit 651 in a picture processing
apparatus. The steps will be described in detail below.
�[0014] First, the general construction of a microscope
602 will be outlined with reference to Figs. 2 and 3. The
microscope 602 which is used in the embodiment of the
present invention, is an optical microscope. In the inspec-
tion of the cells, the tissues or the likes, a judgment as a
malignant cell is sometimes difficult merely by watching
only a focused part, and note is sometimes taken of an
unfocused and obscurely micrographed part (defocused
part). When the sample is imaged by the microscope 602
being the optical microscope, the unfocused information
is also left as picture data, and hence, the imaging is
suitable for the inspection of the cells, the tissues or the
likes. The microscope 602 includes a body tube 625, an
ocular lens for visual observation 623 as is attached to
the body tube, a two-�dimensional CCD sensor unit 627
which images some two-�dimensional extent of the sam-
ple 601, and optical lenses which consist of objective
lenses 621. Herein, the body tube 625 is supported on
an L-�shaped frame 606 through a rack- �and- �pinion mech-
anism 661 which moves this body tube up and down.
Besides, in order to illuminate the sample 601 from the
rear surface thereof, an optical fiber 607 which introduces
light from a halogen lamp (not shown) disposed outside
is connected to the lower part of the L-�shaped frame 606.
�[0015] Meanwhile, as shown in Fig. 4, the optical lens-
es are constructed of the objective lenses 621 each of
which is made up of a composite lens formed of two lens-
es 621a, 621b, and three semicylindrical aberration com-
pensation lenses 622a, 622b, 622c which are respec-
tively disposed in correspondence with the three line sen-
sors 631a, 631b, 631c arranged in parallel at the different
heights. As indicated by broken lines, solid lines and dot-
and-�dash lines in Fig. 4, the aberration compensation
lenses 622a, 622b, 622c lie at positions which are shifted
the distances between the devices of the line sensors,
from each other in an X-�axial direction, and they are
formed in such an optical configuration that layers (upper
layer 601a, intermediate layer 601b, lower layer 601c) of
the different sample depths are respectively focused on
the line sensors 631a, 631b, 631c. Incidentally, the ob-
jective lenses 621 numbering three and having different
magnifications are attached to a revolver 624, and they
are manually switchable from one another.
�[0016] Now, as shown in Fig. 4, the three line sensors
631a, 631b, 631c and aberration compensation lenses
622a, 622b, 622c are accommodated in a camera case
632. As shown in Fig. 2, the camera case 632 is detach-
ably attached to the distal end of the body tube.�625 of

the microscope 602. Incidentally, adopted as the config-
uration of the attachment portion is the F-�mount which is
the standard mounting configuration of a single-�lens re-
flex camera concerning a lens mounting portion. Each of
the line sensors 631a, etc. is constructed in such a way
that charge coupled devices one latus of each of which
is 7 Pm long are rectilinearly arrayed in the number of
4000. Accordingly, in a case where imaging magnifica-
tions are 100, a range whose width is 7 Pm � 100 = 0.07
Pm and whose length is 7 Pm � 4000 � 100 = 0.28 mm
can be imaged at one time.
�[0017] The horizontal portion of the L-�shaped frame
606 is overlaid with the movement means 604. The move-
ment means 604 includes a tilting table 642 on which the
sample 601 is put, and a linear motor 641 which horizon-
tally moves this tilting table rightwards and leftwards, and
frontwards and rearwards. The linear motor 641 belongs
to a known technique, it is such that an armature moves
on permanent magnets arrayed in the snape of a belt,
and it is capable of high-�speed drive, high responsive-
ness, and high- precision positioning. Besides, as will be
explained later, the linear motor 641 is remote-�controlled
by a computer and moves the sample 601 to a predeter-
mined position.
�[0018] The tilting table 642 is constructed of three ul-
trasonic motors 642a which are arranged so as to form
a regular triangle as viewed in plan, a table portion of flat
shape 642d which is supported at three points by the
distal ends of the vertical output shafts 642c of these
ultrasonic motors, and a fixation member 642b which fix-
es the mutual positions of these ultrasonic motors. Here-
in, the distal ends of the vertical output shafts 642c abut
on recesses formed in the rear surface of the table portion
642d, so as to prevent their mutual horizontal positions
from shifting.
�[0019] Each of the ultrasonic motors 642a belongs to
a known technique, and it is such that an elastic member
is disposed in touch with piezoelectric ceramics adapted
to be deformed by applying a voltage, and that the elastic
member is caused to generate bending vibrations by ap-
plying the voltage of ultrasonic region to the piezoelectric
ceramics, thereby to rotate the output shaft. It has high
responsiveness and controllability, and it has the features
of low operating sound, etc. In the ultrasonic motor 642a
used here, the output shaft 642c has a threaded struc-
ture, and it is rotated to move up and down. Besides, the
tilting table 642 adjusts the tilt of the sample 601 and a
focal distance in accordance with instructions from the
computer.
�[0020] A halogen lamp (not shown) is accommodated
in a lamp portion 626. Light from the halogen lamp is bent
at right angles so as to extend along the optic axis of the
microscope 602, by a semitransparent mirror, whereby
the sample 601 is illuminated with the light. Reflected
light from the sample is intensified so as to obtain a clear
picture. The lamp portion 626 forming a reflected light
source is used when the sample 601 is of a substance
of low light transmissivity. Besides, the optical fiber 607
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for introducing the light from the halogen lamp (not
shown) disposed as a transmitted light source outside
the microscope apparatus is connected to the lower part
of the L-�shaped frame 606 so that the sample 601 can
also be illuminated from the rear surface thereof. The
transmitted light source is often employed as a main light
source when a sample of high light transmissivity, such
as the cells or the tissues, is observed. Also in this em-
bodiment, the sample 601 is illuminated from the rear
surface thereof.
�[0021] Besides, the two-�dimensional CCD sensor unit
627 includes therein a two-�dimensional CCD sensor (not
shown) which is capable of imaging some two-�dimen-
sional extent. More specifically, in the cell inspection, it
is sometimes necessitated to display a picture enlarged
by the microscope 602, directly on display means, and
to verify a specified part, range or the like where any
malignant cell exists, while the display screen of the dis-
play means is being watched. In this regard, in a case
where only the line sensors 631a, etc. are disposed as
imaging devices, the line picture which can be imaged
at one time has a very small width. It is difficult to verify
the specified part or range where the malignant cell ex-
ists, while the display screen of the narrow line picture is
being observed. In contrast, when the two-�dimensional
CCD sensor capable of imaging some two-�dimensional
extent is disposed, it is easy to verify the specified part
or range of the cells, the tissues or the likes while the
display screen based on the two-�dimensional CCD sen-
sor is being observed. It is therefore permitted to easily
verify the specified part or range within the sample 601,
by disposing the two-�dimensional CCD sensor.
�[0022] The two-�dimensional CCD sensor is such that
charge coupled devices, which are used in a convention-
al CCD camera and one latus of each of which is 21 Pm
long, are arranged in plan in the number of 600 in a lon-
gitudinal direction � 600 in a lateral direction = about 350
thousand. It images the predetermined range of the sam-
ple 601 through the semitransparent mirror.
�[0023] Meanwhile, a computer being commercially
available or a so- �called "personal computer" is used as
the terminal 605, and this terminal is constructed of the
arithmetic processing unit 651, display means 652, and
the storage unit 653 for storing the line picture data there-
in. The arithmetic processing unit 651 is disposed in the
picture processing apparatus. As will be explained later,
it executes the setting of the imaging region of the sample
601, the movement of the movement means 604, the
instruction of the execution of that imaging of the line
sensors 631a, etc. which is based on a movement mag-
nitude fed back from the encoder of this movement
means, the acceptance of the line picture data imaged
by these line sensors, and the synthesis of these line
picture data for the creation of the general planar picture
of the imaging region.
�[0024] Next, there will be described the steps of cre-
ating the picture data 32a - 32c of the cells or the tissues
by the constituent components stated above. As shown

in Fig. 2, first of all, the sample 601 in which a cell or
tissue piece to be inspected is interposed between slide
glass and cover glass is set on the upper surface of the
table portion 642d of the tilting table 642, and this sample
is fixed by suction to the table portion 642d, or the like
through vacuum means or the like so as not move. Sub-
sequently, as shown in Fig. 7, the inspection region 611
of the sample 601 is set by an input from the input means
of the personal computer.
�[0025] Herein, the inspection region 611 is set for set-
ting the start point 611a and end point 611b of the imaging
of the line pictures successively imaged by the line sen-
sors 631a, etc. as will be explained later. Incidentally, an
imaged picture having some two-�dimensional extent is
required for the setting of the inspection region 611.
Therefore, the setting is performed by displaying imaging
data from the two-�dimensional CCD sensor, on the dis-
play means 652 of the terminal 605, and then moving
and adjusting the movement means 604 in X- �and Y-�di-
rections while the display screen of this display means
is being watched. Thus, the XY-�coordinates of the posi-
tions 611a, 611b on a diagonal line are stored in the arith-
metic processing unit 651 as information items which cor-
respond to the movement start point and end point posi-
tions of the linear motor 641 of the movement means
604. As will be explained later, accordingly, in the case
of imaging the sample by the line sensors 631a, etc., the
linear motor 641 is sequentially moved from the inner
side position 611a being the first imaging position, to the
horizontal direction position 611b being the last imaging
position, in accordance with instructions from the arith-
metic processing unit 651.
�[0026] By the way, in setting the inspection region 611,
the adjustments of the focal distance of the sample 601
and the tilt are simultaneously made. More specifically,
in setting the inspection region 611, the two-�dimensional
CCD sensor is first focused on the upper layer 601a of
the sample 601 at the start point position 611a while a
display picture from this two-�dimensional CCD sensor as
indicated on the display means 652 is being watched.
Subsequently, the linear motor 641 is moved in the X-
axial direction, and the two-�dimensional CCD sensor is
focused at the right end part position of the inspection
region 611. Besides, a tilt in the X-�axial direction is cal-
culated from the deviation between the focused posi-
tions, and the tilt of the tilting table 642 is adjusted. There-
after, using similar means, the two-�dimensional CCD
sensor is focused at the right upper part position 611b of
the inspection region 611, and a tilt in a Y-�axial direction
is adjusted
�[0027] Here, when the microscope apparatus is so
constructed that the focal position of the two-�dimensional
CCD sensor coincides with the focal position of the line
sensor 631a for imaging the upper layer 601a of the sam-
ple 601, the line sensor 631a can be immediately focused
on this upper layer 601a of the sample. Besides, the ab-
erration compensation lenses 622a, 622b, 622c are de-
signed so that the other line sensors 631b, 631c may be
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focused on the positions of their respective focal depths
simultaneously with the line sensor 631a. Therefore, at
the stage at which the two-�dimensional CCD sensor has
been focused, all of the three line sensors are focused.
�[0028] Subsequently, the steps of imaging the sample
601 by the line sensors 631a, etc. will be described with
reference to Figs. 7 and 8. The imaging is controlled by
a program built in the arithmetic processing unit 651. First
of all, the arithmetic processing unit 651 sets an inspec-
tion position of j = 0 and k = 0 by the encoder and rec-
ognizes the inspection position as coordinates of X = 0
and Y = 0. Besides, the arithmetic processing unit 651
causes the sample 601 to move to the XY-�coordinate (0,
0) position by the linear motor 641. The XY-�coordinate
(0, 0) position is the left lower corner 611a of the inspec-
tion region 611 shown in Fig. 7, and this point becomes
the start point at which the imaging is started. The point
becomes the position of (a) in Fig. 8, and the line sensor
631a is arranged at the position at which it overlies the
left lower corner 611a.
�[0029] Now, when the start point of the imaging posi-
tion has been set at the position of the left lower corner
611a of the inspection region 611, the arithmetic process-
ing unit 651 sets a movement magnitude dx for the X-
axis, and it stores in the storage unit 653, respective line
pictures imaged by the line sensors 631a, 631b, 631c at
the inspection position (0, 0) and starts the movement of
the linear motor 641 in the X-�axial direction at a constant
rate ((a) - (c) in Fig. 8). The movement magnitudes of the
movement means 604 are measured by the encoder,
and the data thereof are sent to the arithmetic processing
unit 651. Herein, when it is judged by the arithmetic
processing unit 651 that the inspection region 611 has
been moved one measurement width component of the
line sensors 631a, etc. in the X-�axial direction by the
movement means 604, the arithmetic processing unit 651
stores in the storage unit 653, line pictures from the line
sensors at the second inspection position of X = 1dx and
Y = 0, namely, coordinates (1dx, 0).
�[0030] Besides, the arithmetic processing unit 651
adds "1" to k each time the pictures of one line are re-
corded. It stores the line pictures in the storage unit 653,
sequentially for the range of one row having an X-�axial
direction length L until the linear motor 642 moves in the
X-�axial direction at the constant rate to bring the inspec-
tion position to the right lower corner of the inspection
region 611 shown in Fig. 7 (in correspondence with the
movements at (d) - (f) in Fig. 8).
�[0031] Meantime, when the acceptance of the imaging
of the lowermost stage of the inspection region 611,
namely, Y- �axis coordinate = 0 has been completed, the
arithmetic processing unit 651 sets j = 1 for the encoder
and moves the inspection position to the inspection po-
sition of X = L and Y = 1dy, namely, the position of XY-
coordinates (L, 1dy) by the linear motor 641. This position
is a position which lies on the right of the left lower corner
611a of the inspection region 611 shown in Fig. 7, by L
in the X-�axial direction, and which is shifted in the Y-�axial

direction in correspondence with the length of the line
sensors 631a, etc. Besides, at the position of Y = 1dy,
line pictures are accepted sequentially from the right end
to the left end of the inspection region 611.
�[0032] In this manner, while the scanning direction of
the line sensors 631a, etc. is being altered leftward or
rightward, the arithmetic processing unit 651 sequentially
records line pictures in the storage unit 653 together with
measured coordinates, the moment the line sensors
631a, etc. have moved into a new imaging range. Mean-
time, when J > n has been reached, the arithmetic
processing unit 651 judges that the whole region of the
inspection region 611 has been imaged, and it synthe-
sizes the recorded line pictures and stores the planar
picture data of the whole inspection region in the layers
601a, 601b, 601c of the three different sample depths as
the layer picture data 32a, 32b, 32c in the storage unit
653, respectively.
�[0033] By the way, in the imaging by the line sensors
631a, etc., the arithmetic processing unit 651 affixes the
XY-�coordinates and the sample depths, namely, Z-�axis
coordinates in the above inspection region 611, to the
individual imaged line picture data. More specifically, as
shown in Fig. 4, the layers 601a, 601b, 601c of the dif-
ferent sample depths as are simultaneously imaged by
the respective line sensors 631a, 631b, 631c are shifted
the distances between the devices of the line sensors,
from each other in the X-�axial direction. Regarding the
magnitude of the shift, with respect to the line picture
which is imaged by the line sensor 631a, the shift mag-
nitude is added to the X- �value of the coordinates of the
line picture which is imaged by the line sensor 631b, and
the X-�coordinate value shifted the distance between the
devices is affixed. Further, the X-�value of the coordinates
of the line picture which is imaged by the line sensor 631c
is shifted the distance between the devices still more,
and the shifted value is affixed. Besides, the layers 601a,
601b, 601c are shifted the mounting heights of the line
sensors from each other in a Z-�axial direction. Regarding
the magnitude of the shift, with respect to the line picture
which is imaged by the line sensor 631a, the shift mag-
nitude is added to the Z-�value of the coordinates of the
line picture which is imaged by the line sensor 631b, and
the Z-�coordinate value shifted the mounting height is af-
fixed. Further, the Z-�value of the coordinates of the line
picture which is imaged by the line sensor 631c is shifted
the mounting height still more, and the shifted value is
affixed. In this manner, in imaging the individual line pic-
tures, the XYZ-�coordinates of the imaging positions in
the whole inspection region 611 of the sample 601 are
affixed to the line picture data by the arithmetic process-
ing unit 651 of the terminal 605.
�[0034] Besides, regarding the imaging way of the line
sensors 631a - 631c, all the line sensors may be always
held in their imaging states as explained above. Alterna-
tively, the imaging may well be controlled by the arithme-
tic processing unit 651 so that, at one end part of the
sample (corresponding to (a) - (c) in Fig. 8), only the line
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sensor 631c may be used for the imaging in Fig. 8�(a),
the line sensors 631c and 631b being used for the imag-
ing in Fig. 8�(b), all the line sensors being used for the
imaging in Fig. 8�(c) et al., and that, at the other end part
of the sample (corresponding to (d) - (f) in Fig. 8), all the
line sensors may be used for the imaging till the stage of
Fig. 8�(d), the line sensors 631b and 631a being used for
the imaging in Fig. 8�(e), only the line sensor 631a being
used for the imaging in Fig. 8�(f). That is, when the control
is performed in this manner so that the line sensor to
image a position where the sample does not exist may
not be used for the imaging, the imaging data of places
where the sample does not exist can be removed from
the picture data.
�[0035] Next, there will be described a method of dis-
playing the picture data 32a - 32c of the whole inspection
region on the display means 652. A layer picture to be
displayed at the terminal 605, for example, the layer pic-
ture 32a is selected. The arithmetic processing unit 651
of the terminal 605 displays the thumbnail (reduced pic-
ture) of the whole region of the selected layer picture 32a
on the display means 652. Besides, when a desired pla-
nar region to display a non-�reduced picture is designated
on the thumbnail, the arithmetic processing unit 651 se-
lects the layer picture data 32a from among the picture
data stored in the storage unit 653 and extracts picture
data corresponding to the designated planar region from
among the selected layer picture data. Also, the arithme-
tic processing unit 651 extracts picture data correspond-
ing to planar regions at positions corresponding to the
designated planar region, from among the other layer
picture data 32b, 32c. Subsequently, the arithmetic
processing unit 651 brings the picture data of the respec-
tive planar regions extracted from among the corre-
sponding layer picture data 32a - 32c, into one set, and
then stores them in a picture saving memory disposed
in the picture processing apparatus. Thereafter, the arith-
metic processing unit 651 displays the picture of the des-
ignated planar region of the selected layer picture 32a
on the display means 652.
�[0036] In this manner, the arithmetic processing unit
651 extracts the respective layer picture data corre-
sponding to the planar region displayed on the display
means 652 and stores them in the picture saving memory
separately. Therefore, an operator having watched the
displayed layer picture wants to notice an unfocused and
obscurely micrographed part and to watch the other layer
pictures of sample depths focused at the positions differ-
ent from the position of the displayed layer picture, the
other layer pictures can be displayed on the display de-
vice 652 without expending a long time by using the pic-
ture data separately stored in the picture saving memory.
Consequently, the operator can display the pictures of
any designated planar region on the display means 652
by using only the terminal 605, as if he/she were observ-
ing the sample depths of the three focal positions while
looking into the ocular lens 623 of the microscope 602.
That is, the arithmetic processing unit 651 separately

stores the respective layer picture data corresponding to
the extracted planar regions, whereby visual fields virtu-
ally viewed by the microscope can be reproduced only
by the terminal 605.
�[0037]  Incidentally, the optical layout is not restricted
to the case where the aberration compensation lenses
622a, etc. are respectively disposed for the line sensors
631a, etc. as shown in Fig. 4, but line sensors 731a,
731b, 731c may well be respectively focused on layers
701a, 701b, 701c of different sample depths by an aber-
ration compensation lens 722 having a plurality of (three
in an embodiment) radii of curvature, as shown in Fig. 5.
Besides, the construction of each of the line sensors
631a, etc. is not restricted to the case where the CCDs
numbering 4000 are arrayed in one row, but still more
CCDs may well be arrayed in several rows. In addition,
regarding the size of each individual CCD which consti-
tutes the line sensors 631a, etc., smaller CCDs can im-
age a picture of higher resolution. In case of using CCDs
of larger sizes, however, a picture of higher resolution
can be imaged by enlarging the magnifications of the
imaging.
�[0038] Besides, apart from the manual operations stat-
ed before, the adjustments of the focal positions and tilt
of the sample 601 can be easily automated in such a way
that focusing means having laser beam projection means
is incorporated into the microscope 602, and that the tilt-
ing table 642 is moved on the basis of instructions from
the computer. Further, the number of the line sensors
631a, etc. is not restricted to three as stated before, but
it can be set at two or at four or more. The inspection
regions of sample depths corresponding to each number
can be simultaneously imaged.
�[0039] Next, a cell inspection system will be described.
First, the arithmetic processing unit 651 stores the picture
data 32a - 32c of the whole inspection regions in the
layers 601a, 601b, 601c of the three sample depths to
be stored in the storage unit 653, respectively, in the stor-
age unit 653 of the picture creating department 3, and it
also records them in a DVD which is a large-�capacity
record medium. Besides, such DVDs are forwarded to
the inspection department 4 and the diagnosis depart-
ment 5, and the picture data are respectively stored in
the storage units 42, 52 through the terminals 41, 51.
Thus, the same picture data 42a - 42c, 52a - 52c of the
whole inspection regions in the layers 601a, 601b, 601c
of the different sample depths are also existent in the
terminals 41, 51 of the inspection department 4 and the
diagnosis department 5 in relation to the cells or tissues
to-�be-�inspected.
�[0040] Here, the reason why the storage units 653, 42,
52 are included in the respective departments so as to
record the picture data of the whole imaging regions of
the cells or tissues is that the picture data become an
enormous capacity of about 1 Gbyte or more every sam-
ple. There is also considered a system wherein the pic-
ture data are recorded in a single common server or the
like beforehand, and wherein the recorded data are, e.
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g., accessed or downloaded from the terminals of the
respective departments by utilizing data transmission
media. Since, however, the picture data capacity is ex-
cessively large, an excessively long time is expended on
transmission/�reception with the present-�day transmis-
sion speed, and the system is unsuitable for practical use.
�[0041] In the inspection department 4, therefore, the
picture of the predetermined planar region of a desired
layer among the three layers of the cells or tissues is first
displayed at the terminal 41 on the basis of the picture
data 42a - 42c stored in the storage unit 42, and the
existence or nonexistence of any malignant cell or any
cell for which malignance ought to be considered is in-
spected. The picture data 42a - 42c are the picture data
of an area which is larger than an area displayable by
display means 41a being the first picture display means
of the terminal 41. In order to display the picture data at
the terminal 41, therefore, the predetermined planar re-
gion to be displayed is designated from among the picture
data of the desired layer.
�[0042] Besides, in the existence of any malignant cell
or any cell for which malignance ought to be considered,
the range thereof is specified on a display screen. Pre-
pared as specifying methods are one in which the cell is
seen is demarcated by a frame line or coloring on the
display screen, and one in which an arrow or sign and/or
comments is/are inserted into a displayed picture.
�[0043] In a case where the inspection etc. are simul-
taneously performed in the plurality of departments, the
inspection department 4, diagnosis department 5 and
picture creating department 3 are first brought into com-
municable states through a data transmission medium
such as a telephone line or the like public line or an In-
ternet dedicated line. The operator of the inspection de-
partment 4 operates the terminal 41, and selects a layer
picture to be displayed at the terminal 41, for example,
the layer picture 42a. The terminal 41 sets sample depth
information for designating the selected layer picture, as
a first condition. Besides, the terminal 41 displays the
thumbnail (reduced picture) of the whole set layer picture
42a on the display means 41a.
�[0044] The operator selects a desired planar region to
display a non- �reduced picture, from within the thumbnail.
The terminal 41 sets coordinate information and the like
for designating the selected planar region, as a second
condition. Besides, the arithmetic processing unit of the
terminal 41 extracts picture data which correspond to pla-
nar regions at positions corresponding to the designated
planar region, from the other layer picture data 42b, 42c.
Subsequently, the arithmetic processing unit brings the
picture data of the respective planar regions extracted
from among the corresponding layer picture data 42a -
42c, into one set, and then stores them in a picture saving
memory disposed in a picture processing apparatus.
Thereafter, using the first condition and the second con-
dition, the terminal 41 selects the layer picture data 42a
from among the picture data stored in the storage unit
42 and then extracts picture data corresponding to the

selected planar region, from within the layer picture data
42a, and it displays the picture of the selected planar
region on the display means 41a. The first condition and
the second condition have a very small data quantity un-
like the layer picture data of the selected planar region,
so that a long time is not expended on communications
even when the conditions are transmitted/�received by
the data transmission medium.
�[0045] At the same time, the terminal 41 transmits the
first condition and the second condition to the terminals
605, 51 of the picture creating department 3 and the di-
agnosis department 5 through the data transmission me-
dium by communication means. Using the first and sec-
ond conditions received, the terminals 605, 51 select the
layer picture data 32a, 52a from among the correspond-
ing picture data stored in the storage units 653, 52 and
then extract picture data corresponding to the selected
planar regions, from within the selected layer picture da-
ta, and they display correspondent pictures correspond-
ing to the picture displayed at the terminal 41, on display
means 652, 51a being second picture display means. Of
course, on this occasion, in the samemanner as at the
terminal 41, the respective arithmetic processing units of
the terminals 605, 51 extract picture data which corre-
spond to planar regions at positions corresponding to the
designated planar region, from within the other layer pic-
ture data 32b, 32c and 52b, 52c. Besides, the respective
arithmetic processing units bring the picture data of the
planar regions extracted from within the layer picture data
32a - 32c and 52a - 52c, into individual sets, and they
store the picture data in picture saving memories dis-
posed in the picture processing apparatuses.
�[0046] Owing to the above, the same picture is dis-
played at the terminal 41 of the inspection department 4,
the terminal 605 of the picture creating department 3 and
the terminal 51 of the diagnosis department 5 merely by
transmitting/�receiving the two conditions of the first and
second conditions through the data transmission medi-
um.
�[0047] Besides, when the operator of the inspection
department 4 indicates an index for the demarcation
based on the frame line or coloring or for inserting the
arrow or sign or the comments into the displayed picture,
on the picture displayed at the terminal 41, from an input
device such as mouse or keyboard, the terminal 41 sets
information representative of the sort, coordinates, etc.
of the index, as a third condition. Likewise to the first and
second conditions, the third condition has a small data
quantity as compared with the layer picture data of the
selected planar region, and a long time is not expended
on the communications thereof. At the same time, the
terminal 41 transmits the third condition to the terminal
605 of the picture creating department 3 and the terminal
51 of the diagnosis, department 5 through the data trans-
mission medium by the transmission means. Using the
third condition received, the terminals 605, 51 display
indices on the display means 652, 51a. Consequently,
the indices which correspond to the index displayed at
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the terminal 41 are displayed also on the display means
652, 51a of the terminals 605, 51.
�[0048] Accordingly, it is permitted to make studies
while the same planar region within the picture having
the very large imaging region is being watched, in such
a way that the inspection department 4, picture creating
department 3 and diagnosis department 5 merely trans-
mit/ �receive the small data quantities of the first - third
conditions through the data transmission medium. By
way of example, the labor of searching for any malignant
cell is not required in the diagnosis department 5. Be-
sides, in a case where, apart from the malignant cell or
the cell for which the malignance ought to be considered
as has been specified in the inspection department 4,
any other cell for which malignance ought to be consid-
ered has been found out in the diagnosis department 5,
or where imaging data of still higher magnifications, for
example, are required, the operator of the diagnosis de-
partment 5 specifies a corresponding position on the dis-
play screen of the terminal 51 or appends the instruction
of an imaging condition. Then, in the same manner as
already described in relation to the terminal 41, the ter-
minal 51 transmits the first - third conditions to the termi-
nals 605, 41 of the inspection department 4 and picture
creating department 3 through the data transmission me-
dium, and the specified range, the imaging condition, etc.
are immediately displayed. Processing can be quickly
and appropriately executed in accordance with the dis-
played instructions.
�[0049] Besides, in a case, for example, where the op-
erator of the inspection department 4 cannot form a judg-
ment on the malignant cell with only the focused part of
a picture currently under display, and where he/she
wants to watch a defocused part out of focus, with a fo-
cused layer picture of different sample depth, he/she des-
ignates the focused picture of the layer of different sample
depth at the terminal 41. Then, since the picture data of
the other layers corresponding to the displayed planar
region are stored in the picture saving memory, the arith-
metic processing unit of the terminal 41 can immediately
display the different layer picture merely by altering the
first condition and without the necessity of extracting the
corresponding planar region from the whole imaging re-
gion anew. That is, in a case, for example, where the
operator wants to change-�over the display from the layer
picture 42a currently under display, to the layer picture
42b, he/she selects the layer picture 42b. Then, the ter-
minal 41 resets sample depth information for designating
the selected layer picture, as the first condition, and it
displays the extracted layer picture 42b of the picture
saving memory on the display means 41a. Besides, the
terminal 41 merely transmits only the altered first condi-
tion to the other terminals 605, 51, whereby the same
altered layer picture as at the terminal 41 is extracted
from the picture savingmemories and immediately dis-
played at the other terminals.
�[0050] In the above embodiment, studies have been
made in the three departments while the same picture is

being simultaneously watched. However, the present in-
vention is not restricted to this aspect, but studies may
well be similarly made in only two departments or in four
or more departments while the same picture is being
watched. Since, in this manner, information and opinions
can be exchanged through the data transmission medi-
um, � it is permitted to efficiently perform a very exact sam-
ple inspection as if the members of the departments met
together. Besides, the present invention is not limited on-
ly to the cells or the tissues, but it can be utilized for the
sample inspection of blood, bacteria, or the like. In addi-
tion, the above embodiment is so constructed that the
extracted picture of each layer is displayed on the display
means 652 in an alternative way, but the combination of
a plurality of extracted pictures of the respective layers
may well be simultaneously displayed on the display
means 652 without being restricted to the construction.
By way of example, extracted pictures of two or more
sample depths may well be disposed in superposition,
or two or more extracted pictures may well be displayed
on the display means 652 in parallel. In this case, the two
or more pictures can be displayed on the display means
in parallel by making each planar region half the size of
the screen or smaller. In this way, the inspection is facil-
itated more owing to easier multilevel recognition be-
cause the two or more pictures are displayed on the dis-
play means 652. Besides, the number of the line sensors
of the microscope apparatus is not restricted to three,
but a single line sensor or four or more line sensors may
well be employed.

[Advantages of the Invention]

�[0051] The picture data of a plurality of layers of differ-
ent sample depths can be promptly displayed on display
means. Moreover, when a plurality of pictures are dis-
played in parallel or in superposition, it is facilitated to
recognize cells or the likes in multilevel fashion. Moreo-
ver, the predetermined planar region of a picture having
a very large imaging region can be easily and promptly
displayed at a plurality of spots merely by transmitting
the conditions of small data quantities.

[Brief Description of the Drawings]

�[0052]

[Fig. 1]�
Fig. 1 is a general constructional view of an inspec-
tion system.
[Fig. 2] �
Fig. 2 is a constructional view of a microscope ap-
paratus.
[Fig. 3] �
Fig. 3 is another constructional view of a microscope
apparatus.
[Fig. 4]�
Fig. 4 is a layout diagram of optical lenses.
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[Fig. 5] �
Fig. 5 is another layout diagram of optical lenses.
[Fig. 6] �
Fig. 6 is an enlarged front view of line sensors and
aberration compensation lenses.
[Fig. 7] �
Fig. 7 is an explanatory diagram of the imaging steps
of line pictures.
[Fig. 8] �
Fig. 8 is an explanatory diagram concerning the im-
aging of the line sensors.

[Description of Reference Numerals and Signs]

�[0053]

2 Data transmission medium
3 Picture creation department
32a - 32c Layer picture data
4 Inspection department
41 Terminal
41a Display means
42 Storage unit
42a - 42c Layer picture data
5 Diagnosis department
51 Terminal
51a Display means
52 Storage unit
52a - 52c Layer picture data
601 Sample
602 Microscope
605 Terminal
631 Line sensor (Electronic imaging device)
651 Arithmetic processing unit (Picture processing

apparatus)
652 Display means
653 Storage unit

Claims

1. A sample inspection method characterized by com-
prising:�

a display layer setting step of setting a first con-
dition which designates a single layer picture
(42a, 42b, 42c) that is to be displayed at a spec-
ified terminal (41) on the basis of picture data
(42a-�42c) imaged for a plurality of respective
layers (601a, 601b, 601c) of different sample
depths from a sample (601);
a display region setting step of setting a second
condition which designates a predetermined
planar region that is to be extracted from the
layer picture (42a, 42b, 42c) designated by the
first condition.
a first picture display step of displaying the pre-
determined planar region extracted from said

layer picture (42a, 42b, 42c), at the specified
terminal (41) in accordance with the first and
second conditions;
a condition transmission step of transmitting
said first and second conditions to another ter-
minal (51, 605); and
a second picture display step of simultaneously
and automatically displaying a correspondent
planar region corresponding to said predeter-
mined planar region, at the other terminal (51,
605) in accordance with said first and second
conditions that have been transmitted to said
other terminal (51, 605) and on the basis of cor-
respondent picture data (52a- �52c, 32a-�32c) that
have been prestored at said other terminal (51,
605) in correspondence with the picture data
(42a-�42c).

2. A sample inspection method according to claim 1,
characterized by comprising the index display set-
ting step of setting a third condition which represents
an index for indicating a specified part of said pre-
determined planar region displayed at said specified
terminal (41); �
the first index display step of displaying the index on
said planar region displayed at said specified termi-
nal (41), in accordance with the third condition;�
the second condition transmission step of transmit-
ting said third condition to said other terminal (51,
605); and
the second index display step of displaying a corre-
spondent index corresponding to said index, at said
other terminal (51, 605) in accordance with said third
condition transmitted to said other terminal (51, 605).

3. A sample inspection system characterized by com-
prising:�

display layer setting means for setting a first con-
dition which designates a single layer picture
(42a, 42b, 42c) that is to be displayed at a spec-
ified terminal (41) on the basis of picture data
(42a-�42c) imaged for a plurality of respective
layers (601a, 601b, 601c) of different sample
depths from a sample (601);
display region setting means for setting a sec-
ond condition which designates a predeter-
mined planar region that is to be extracted from
the layer picture (42a, 42b, 42c) designated by
the first condition;
first picture display means for displaying the pre-
determined planar region extracted from said
layer picture (42a, 42b, 42c), at the specified
terminal�(41) in accordance with the first and sec-
ond conditions;
condition transmission means for transmitting
said first and second conditions to another ter-
minal (51, 605); and
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second picture display means for simultaneous-
ly and automatically displaying a correspondent
planar region corresponding to said predeter-
mined planar region, at the other terminal (51,
605) in accordance with said first and second
conditions that have been transmitted to said
other terminal (51, 605) and on the basis of cor-
respondent picture data (52a- �52c, 32a-�32c) that
have been prestored at said other terminal (51,
605) in correspondence with the picture data
(42a-�42c).

4. A sample inspection system according to claim 3,
characterized by comprising: �

index display setting means for setting a third
condition which represents an index for indicat-
ing a specified part of said predetermined planar
region displayed at said specified terminal (41);
first index display means for displaying the index
on said predetermined planar region displayed
at said specified terminal (41), in accordance
with the third condition;
second condition transmission means for trans-
mitting said third condition to said other terminal
(51, 605); and
second index display means for displaying a cor-
respondent index corresponding to said index,
at said other terminal (51, 605) in accordance
with said third condition transmitted to said other
terminal (51, 605).

Patentansprüche

1. Proben-�Untersuchungsverfahren, dadurch ge-
kennzeichnet, dass  es umfasst: �

einen Anzeigeschicht-�Einstellschritt zum Ein-
stellen einer ersten Bedingung, die ein Ein-
schicht- �Bild (42a, 42b, 42c) bestimmt, das an
einem angegebenen Endgerät (41) auf Basis
von Bilddaten (42a - 42c) anzuzeigen ist, die für
eine Vielzahl jeweiliger Schichten (601a, 601b,
601c) unterschiedlicher Probentiefen von einer
Probe (601) abgebildet werden;
einen Anzeigebereich-�Einstellschritt zum Ein-
stellen einer zweiten Bedingung, die einen vor-
gegebenen planen Bereich bestimmt, der aus
dem durch die erste Bedingung bestimmten
Schichtbild (42a, 42b, 42c) zu extrahieren ist,
einen ersten Bild-�Anzeigeschritt zum Anzeigen
des aus dem Schichtbild 42a, 42b, 42c) extra-
hierten vorgegebenen planen Bereiches an dem
angegebenen Endgerät (41) gemäß der ersten
und der zweiten Bedingung;
einen Bedingungs- �Übertragungsschritt zum
Übertragen der ersten und der zweiten Bedin-

gung zu einem anderen Endgerät (51, 605); und
einen zweiten Bild-�Anzeigeschritt zum simulta-
nen und automatischen Anzeigen eines ent-
sprechenden planen Bereiches, der dem vorge-
gebenen planen Bereich entspricht, an dem an-
deren Endgerät (51, 605) gemäß der ersten und
der zweiten Bedingung, die zu dem anderen
Endgerät (51, 605) übertragen worden sind, und
auf Basis entsprechender Bilddaten (52a - 52c,
32a - 32c), die an dem anderen Endgerät (51,
605) entsprechend den Bilddaten (42a - 42c)
vorgespeichert worden sind.

2. Proben-�Untersuchungsverfahren nach Anspruch 1,
dadurch gekennzeichnet, dass es den Indexan-
zeige- �Einstellschritt zum Einstellen einer dritten Be-
dingung, die einen Index zum Anzeigen eines ange-
gebenen Teils des vorgegebenen planen Bereiches
darstellt, der an dem angegebenen Endgerät (41)
angezeigt wird; �
den ersten Indexanzeige-�Schritt zum Anzeigen des
Index auf dem planen Bereich, der an dem angege-
benen Endgerät (41) angezeigt wird, gemäß der drit-
ten Bedingung;�
den zweiten Bedingungs-�Übertragungsschritt zum
Übertragen der dritten Bedingung zu dem anderen
Endgerät (51, 605); und
den zweiten Indexanzeige-�Schritt zum Anzeigen ei-
nes entsprechenden Index, der dem Index ent-
spricht, an dem anderen Endgerät (51, 605) gemäß
der zu dem anderen Endgerät (51, 605) übertrage-
nen dritten Bedingung.

3. Proben-�Untersuchungssystem, dadurch gekenn-
zeichnet, dass es umfasst: �

eine Anzeigeschicht-�Einstelleinrichtung zum
Einstellen einer ersten Bedingung, die ein Ein-
schichtbild (42a, 42b, 42c) bestimmt, das an ei-
nem angegebenen Endgerät (41) auf Basis von
Bilddaten (42a - 42c) anzuzeigen ist, die für eine
Vielzahl jeweiliger Schichten (601a, 601b, 601c)
unterschiedlicher Probentiefen von einer Probe
(601) abgebildet werden;
eine Anzeigebereich-�Einstelleinrichtung zum
Einstellen einer zweiten Bedingung, die einen
vorgegebenen planen Bereich bestimmt, der
aus dem durch die erste Bedingung bestimmten
Schichtbild (42a, 42b, 42c) zu extrahieren ist;
eine erste Bildanzeigeeinrichtung zum Anzei-
gen des aus dem Schichtbild (42a, 42b, 42c)
extrahierten vorgegebenen planen Bereiches
an dem angegebenen Endgerät (41) gemäß der
ersten und der zweiten Bedingung;
eine Bedingungs-�Übertragungseinrichtung zum
Übertragen der ersten und der zweiten Bedin-
gung zu einem anderen Endgerät (51, 605); und
eine zweite Bildanzeigeeinrichtung zum simul-
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tanen und automatischen Anzeigen eines ent-
sprechenden planen Bereiches, der dem vorge-
gebenen planen Bereich entspricht, an dem an-
deren Endgerät (51, 605) gemäß der ersten und
der zweiten Bedingung, die zu dem anderen
Endgerät (51, 605) übertragen worden sind, und
auf Basis entsprechender Bilddaten (52a - 52c,
32a - 32c), die an dem anderen Endgerät (51,
605) entsprechend den Bilddaten (42a - 42c)
vorgespeichert worden sind.

4. Proben-�Untersuchungssystem nach Anspruch 3,
dadurch gekennzeichnet, dass es umfasst: �

eine Indexanzeige-�Einstelleinrichtung zum Ein-
stellen einer dritten Bedingung, die einen Index
zum Anzeigen eines angegebenen Teils des
vorgegebenen planen Bereiches darstellt, der
an dem angegebenen Endgerät (41) angezeigt
wird;
eine erste Indexanzeigeeinrichtung zum Anzei-
gen des Index auf dem vorgegebenen planen
Bereich, der an dem angegebenen Endgerät
(41) angezeigt wird, gemäß der dritten Bedin-
gung;
eine zweite Bedingungs- �Übertragungseinrich-
tung zum Übertragen der dritten Bedingung zu
dem anderen Endgerät (51, 605); und
eine zweite Indexanzeigeeinrichtung zum An-
zeigen eines entsprechenden Index, der dem
Index entspricht, an dem anderen Endgerät (51,
605) gemäß der zu dem anderen Endgerät (51,
605) übertragenen dritten Bedingung.

Revendications

1. Procédé d’examen d’échantillon, caractérisé en ce
qu’ il comporte : �

une étape d’établissement de couche d’afficha-
ge pour établir une première condition qui dési-
gne une image de couche unique (42a, 42b,
42c) qui est à afficher au niveau d’un terminal
spécifié (41) sur la base de données d’image
(42a-�42c) représentées pour une pluralité de
couches respectives (601a, 601b, 601c) de pro-
fondeurs d’échantillon différentes d’un échan-
tillon (601),
une étape d’établissement de région d’affichage
pour établir une deuxième condition qui désigne
une région plane prédéterminée qui est à extrai-
re de l’image de couche (42a, 42b, 42c) dési-
gnée par la première condition,
une première étape d’affichage d’image pour af-
ficher la région plane prédéterminée extraite de
ladite image de couche (42a, 42b, 42c), au ni-
veau du terminal spécifié (41) conformément

aux première et deuxième conditions,
une étape de transmission de conditions pour
transmettre lesdites première et deuxième con-
ditions à une autre terminal (51, 605), et
une seconde étape d’affichage d’image pour af-
ficher simultanément et automatiquement une
région plane correspondante correspondant à
ladite région plane prédéterminée, au niveau de
l’autre terminal (51, 605) conformément auxdi-
tes première et deuxième conditions qui ont été
transmises audit autre terminal (51, 605) et sur
la base de données d’image correspondantes
(52a-�52c, 32a-�32c) qui ont été pré-�mémorisées
dans ledit autre terminal (51, 605) en correspon-
dance avec les données d’image (42a-�42c).

2. Procédé d’examen d’échantillon selon la revendica-
tion 1,
caractérisé en ce qu’ il comporte l’étape d’établis-
sement d’affichage d’indice pour établir une troisiè-
me condition qui représente un indice pour indiquer
une partie spécifiée de ladite région plane prédéter-
minée affichée au niveau dudit terminal spécifié (41),�
la première étape d’affichage d’indice pour afficher
l’indice sur ladite région plane affichée au niveau du-
dit terminal spécifié (41), conformément à la troisiè-
me condition,�
la seconde étape de transmission de condition con-
sistant à transmettre ladite troisième condition audit
autre terminal (51, 605), et
la seconde étape d’affichage d’indice pour afficher
un indice correspondant correspondant audit indice,
au niveau dudit autre terminal (51, 605) conformé-
ment à ladite troisième condition transmise audit
autre terminal (51, 605).

3. Système d’examen d’échantillon caractérisé en ce
qu’ il comporte : �

des moyens d’établissement de couche d’affi-
chage pour établir une première condition qui
désigne une image de couche unique (42a, 42b,
42c) qui est à afficher au niveau d’un terminal
spécifié (41) sur la base de données d’image
(42a-�42c) représentées pour une pluralité de
couches respectives (601a, 601b,� 601c) de pro-
fondeurs d’échantillon différentes d’un échan-
tillon (601),
des moyens d’établissement de région d’affi-
chage pour établir une deuxième condition qui
désigne une région plane prédéterminée qui est
à extraire de l’image de couche (42a, 42b, 42c)
désignée par la première condition,
des premiers moyens d’affichage d’image pour
afficher la région plane prédéterminée extraite
de ladite image de couche (42a, 42b, 42c), au
niveau du terminal spécifié (41) conformément
aux première et deuxième conditions,
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des moyens de transmission de conditions pour
transmettre lesdites première et deuxième con-
ditions à un autre terminal (51, 605), et
des seconds moyens d’affichage d’image pour
afficher simultanément et automatiquement une
région plane correspondante correspondant à
ladite région plane prédéterminée, au niveau de
l’autre terminal (51, 605) conformément auxdi-
tes première et deuxième conditions qui ont été
transmises audit autre terminal (51, 605) et sur
la base de données d’image correspondantes
(52a-�52c, 32a-�32c) qui ont été pré-�mémorisées
dans ledit autre terminal (51, 605) en correspon-
dance avec les données d’image (42a-�42c).

4. Système d’examen d’échantillon selon la revendica-
tion 3, caractérisé en ce qu’ il comporte : �

des moyens d’établissement d’affichage d’indi-
ce pour établir une troisième condition qui re-
présente un indice pour indiquer une partie spé-
cifiée de ladite région plane prédéterminée affi-
chée au niveau dudit terminal spécifié (41),
des premiers moyens d’affichage d’indice pour
afficher l’indice sur ladite région plane prédéter-
minée affichée au niveau dudit terminal spécifié
(41), conformément à la troisième condition,
des seconds moyens de transmission de con-
dition pour transmettre ladite troisième condition
audit autre terminal (51,605), et
des seconds moyens d’affichage d’indice pour
afficher un indice correspondant correspondant
audit indice, au niveau dudit autre terminal (51,
605) conformément à ladite troisième condition
transmise audit autre terminal (51, 605).

23 24 



EP 1 422 648 B1

15



EP 1 422 648 B1

16



EP 1 422 648 B1

17



EP 1 422 648 B1

18



EP 1 422 648 B1

19



EP 1 422 648 B1

20



EP 1 422 648 B1

21



EP 1 422 648 B1

22

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• JP 2002097495 A [0002]
• JP 2002097497 A [0002]
• JP 2002097498 A [0002]

• JP 2002097499 A [0002]
• US 5793969 A [0008]
• WO 9913360 A [0008]

Non-patent literature cited in the description

• FERREIRA et al.  AMIA Annual Symposium, a con-
ference of the American Medical Informatics Associ-
ation, Proceedings of AMIA Annual Symposium the
Emergence of Internetable Health Care Systems that
Really Work. The Virtual Microscope, 25 October
1997, 449-453 [0008]

• LEONG F. J. et al.  Automated complete slide digiti-
zation: a medium for simultaneous viewing by multi-
ple pathologists. Journal of Pathology, Chichester,
Sussex, GB, November 2001, vol. 195 (4), 508-514
[0008]


	bibliography
	description
	claims
	drawings

