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57 ABSTRACT
A microscope system includes a microscope apparatus
including a stage on which a sample is placed and an objective
lens that collects laser light to the sample on the stage, a light
source unit including a light source that emits the laser light,
a scanning mechanism configured to guide the laser light
from the light source unit and change a direction of the guided
laser light to scan the sample on the stage, a photodetector
configured to guide returned light from the objective lens of
the microscope apparatus and convert the guided light into an
electrical signal, a controller configured to control at least the
scanning mechanism and generate image data from the elec-
trical signal output from the photodetector, and a computer
connected to the controller through a bus interface and con-

G02B 21/00 (2006.01) figured to process the image data transferred from the con-
HO4N 5/232 (2006.01) troller through the bus interface.
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MICROSCOPE SYSTEM AND IMAGE DATA
TRANSFER METHOD THEREFOR

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of Japanese Pri-
ority Patent Application JP 2013-267534 filed Dec. 25, 2013,
the entire contents of which are incorporated herein by refer-
ence.

BACKGROUND

[0002] The present disclosure relates to a microscope sys-
tem that uses a laser microscope or the like that obtains an
image of a sample by scanning the sample with laser light and
to an image data transfer method.

[0003] As a laser microscope, the following is known.
[0004] To a fluorescently labeled sample, laser light is col-
lected from a light source through an objective lens as exci-
tation light. At this time, by changing a direction of the exci-
tation light emitted from the light source with a galvano
mirror, an irradiated position with the excitation light is
moved on a sample, and thus the sample is scanned. With the
excitation light, a phosphor of the sample emits fluorescence.
The fluorescence passes through a pin hole, a barrier filter,
and the like formed at a confocal diaphragm and is guided to
a photodetector. The photodetector converts detected fluores-
cence into an electrical signal and transmits the electrical
signal to a control apparatus. The control apparatus generates
an image of the sample from the electrical signal from the
photodetector and displays the image on a display apparatus
(see, Japanese Patent Application Laid-open No. 2013-
003338).

SUMMARY

[0005] The structure of a system is being studied in which
image data generated by a control apparatus is transferred to
another processing apparatus and stored therein, and the
stored image data can be subjected to various high-speed
image processings such as a removal ofa noise or ablur by the
processing apparatus.

[0006] Further, only absorbing image data that is succes-
sively generated by the control apparatus in a cache in the
control apparatus has a limitation to manage high-speed con-
tinuous image taking with a laser microscope. That is, a
technology for transferring image data at high speed from a
control apparatus to a processing apparatus is being
demanded.

[0007] Inthe microscope system, as the size of image data
to be obtained becomes larger, a high-speed operation is
further demanded in terms of various aspects, but a sufficient
achievement is not obtained.

[0008] Inview ofthe circumstances as described above, itis
desirable to provide a microscope system and an image data
transfer method therefor that are capable of contributing to
the increase in the speed.

[0009] According to an embodiment of the present technol-
ogy, there is provided a microscope system including a micro-
scope apparatus, a light source unit, a scanning mechanism, a
photodetector, a controller, and a computer.

[0010] Themicroscopeapparatus includes a stage on which
a sample is placed and an objective lens that collects laser
light to the sample on the stage.
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[0011] The light source unit includes a light source that
emits the laser light.

[0012] The scanning mechanism is configured to guide the
laser light from the light source unit and change a direction of
the guided laser light to scan the sample on the stage.
[0013] The photodetector is configured to guide returned
light from the objective lens of the microscope apparatus and
convert the guided light into an electrical signal.

[0014] The controller is configured to control at least the
scanning mechanism and generate image data from the elec-
trical signal output from the photodetector.

[0015] The computer is connected to the controller through
a bus interface and is configured to process the image data
transferred from the controller through the bus interface.

[0016] The controller may further control the light source
unit.
[0017] The computer may include at least one of GPGPU

(General-Purpose computing on Graphics Processing Units)
and GPU (Graphics Processing Units) for processing of the
image data.

[0018] The scanning mechanism, the photodetector, and
the controller may be integrated as a scanner unit.

[0019] According to another embodiment of the present
technology, there is provided an image data transfer method
for a microscope system including a microscope apparatus, a
scanning mechanism, a photodetector, a controller, and a
computer.

[0020] The microscope apparatus includes an objective
lens that collects laser light to a sample on a stage.

[0021] The scanning mechanism is configured to guide the
laser light emitted from a light source unit and change a
direction of the guided laser light to scan the sample on the
stage.

[0022] The photodetector is configured to guide returned
light from the objective lens of the microscope apparatus and
convert the guided light into an electrical signal.

[0023] The controller is configured to control at least the
scanning mechanism and generate image data from the elec-
trical signal output from the photodetector.

[0024] The computer is configured to process the image
data generated by the controller.

[0025] The image data transfer method includes transfer-
ring the image data from the controller to the computer
through a bus interface.

[0026] As described above, according to the embodiments
of'the present technology, it is possible to provide the micro-
scope system capable of contributing to the increase in the
speed.

[0027] These and other objects, features and advantages of
the present disclosure will become more apparent in light of
the following detailed description of best mode embodiments
thereof, as illustrated in the accompanying drawings.

BRIEF DESCRIPTION OF DRAWINGS

[0028] FIG.1isadiagram showing the structure of a micro-
scope system according to a first embodiment of the present
technology;

[0029] FIG. 2 is adiagram showing the structure of a micro-
scope system according to a second embodiment of the
present technology;

[0030] FIG. 3 is a diagram for explaining a principle of
generation of a blur;

[0031] FIG. 4 is a diagram for explaining 3D deconvolu-
tion; and
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[0032] FIG.5isadiagram showing the structure of a micro-
scope system according to a third embodiment of the present
technology.

DETAILED DESCRIPTION OF EMBODIMENTS

[0033] Hereinafter, embodiments of the present disclosure
will be described with reference to the drawings.

First Embodiment

[0034] (Structure of Microscope System) As described
above, in this embodiment, a description will be given on the
structure in which the present technology is used for a laser
scanning type microscope system.

[0035] FIG.1isadiagram showing the structure of a micro-
scope system according to a first embodiment of the present
technology.

[0036] As shown in the figure, a microscope system 1 is
provided with a laser light source unit 10, a scanner unit 20, a
microscope apparatus 30, a microscope controller 40, and a
system control PC (Personal Computer) 50.

[0037] (Laser Light Source Unit 10)

[0038] The laser light source unit 10 emits laser light (here-
inafter, referred to as “excitation light”) for exciting fluoro-
chrome of a fluorescent sample SPL.

[0039] The laser light source unit 10 has a light source that
uses a pulse laser. The light source that uses the pulse laser is,
more specifically, an MOPA (Master Oscillator Power Ampli-
fier) type light source formed by having alaser (Mode Locked
Laser Diode) provided with an external resonator and a semi-
conductor optical amplifier (SOA). In recent years, with the
MOPA type light source that uses a semiconductor laser, a
light source that attains a high output of 100 W or more has
been developed. The light source is low cost and compact.
Therefore, if the light source can be mounted on a multipho-
ton microscope of a middle range, a possibility that the light
source is used in widespread research institutions is
increased, with the result that a great contribution to the
medical and pharmaceutical field can be expected.

[0040] Thelaserlight source unit 10 is provided with a laser
controller 11. The laser controller 11 controls an intensity of
laser light and timing of an emission interval or the like on the
basis of a control signal from a scanner controller 21 of the
scanner unit 20.

[0041] The excitation light emitted from the laser light
source unit 10 is guided to the scanner unit 20.

[0042] (Scanner Unit 20)

[0043] The scanner unit 20 is provided with the scanner
controller 21, a galvano mirror 22, a dichroic mirror 23, and a
photodetector 24.

[0044] The galvano mirror 22 is constituted of one or more
independently driven mirrors for changing the direction of the
laser light so as to scan the fluorescent sample SPL placed on
a stage 35 of the microscope apparatus 30 with the laser light
guided from the laser light source unit 10.

[0045] The dichroic mirror 23 causes the laser light
reflected on the galvano mirror 22 to pass therethrough,
causes fluorescence returned from the microscope apparatus
30 to be reflected by 90 degrees, and guides the fluorescence
to the photodetector 24.

[0046] The photodetector 24 converts light guided from the
dichroic mirror 23 to an electrical signal corresponding to an
intensity of light and guides the signal to the scanner control-
ler 21.
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[0047] The photodetector 24 is formed of, for example, a
PMT (Photo Multiplier Tube) or the like. It should be noted
that, in the case of a single photon confocal microscope, on an
optical path, in front of the photodetector 24, a pin hole (not
shown) is provided, although the pin hole is not provided in
the case of a multiphoton confocal microscope. A position
where the pin hole is provided is a conjugated position with a
focal position of an objective lens 32.

[0048] Specifically, the scanner controller 21 is provided
with a memory 211, an FPGA (Field Programmable Gate
Array) 212, and a bypass interface circuit 213.

[0049] The scanner controller 21 performs control for the
galvano mirror 22, control for the photodetector 24, and con-
trol for the laser light source unit 10.

[0050] The scanner controller 21 performs an A/D conver-
sion for a signal output from the photodetector 24, a process
of generating image data from the digital signal that has been
subjected to the A/D conversion for each fluorescent sample
SPL, and the like.

[0051] The scanner controller 21 is connected to a system
bus 56 of the system control PC 50 through a bus interface
cable 61 by the bypass interface circuit 213. Here, the bus
interface cable 61 and the bypass interface circuit 213 of the
scanner controller 21 and a bus interface circuit 54 (described
later) of the system control PC 50 are collectively referred to
as a “bus interface 60”.

[0052] The image data generated by the scanner controller
21 is transterred to the system control PC 50 through the bus
interface 60.

[0053] Here, the “bus interface™ is an interface capable of
transmitting and receiving a data signal, an address signal, a
control signal, or the like to and from a CPU, a memory, or
another hardware element such as a computation block. As a
current typical bus interface, a PCI (Peripheral Components
Interconnect) bus or the like is provided. In particular, these
days, provided is a PCI Express, which is a PCI bus as a
parallel bus serialized and connected by using a plurality of
lanes, with the result that an increase in speed is achieved.
[0054] In addition, on the basis of the signal from the pho-
todetector 24, the scanner controller 21 performs feedback
control for the emission interval and the intensity of the
excitation light from the light source of the laser light source
unit 10.

[0055] For the connection of the scanner controller 21 and
the laser light source unit 10, a coaxial cable 62, a serial
interface cable 63 such as a USB (Universal Serial Bus), or
the like is used.

[0056] The scanner controller 21 supplies a signal for the
feedback control, such as an emission intensity and an emis-
sion timing of the light source of the laser light source unit 10
through the coaxial cable 62. Further, the scanner controller
21 supplies other control signals to the laser light source unit
10 through the serial interface cable 63.

[0057] (Microscope Apparatus 30)

[0058] Themicroscopeapparatus 30 includes a filter 31, the
objective lens 32, a stage 35, a stage drive unit 34, an imaging
lens 36, and an image pickup unit 37.

[0059] On the stage 35, the fluorescent sample SPL as an
observation target is placed.

[0060] The stage 35 can be moved in XY directions per-
pendicular to an optical axis of the objective lens 32 and in a
Z direction along the optical axis by the microscope control-
ler 40.
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[0061] The filter 31 guides the excitation light guided from
the scanner unit 20 to the objective lens 32 through a reflec-
tion by 90 degrees. Further, the filter 31 reflects fluorescence
returned from the objective lens 32 by 90 degrees to guide the
fluorescence to the scanner unit 20.

[0062] Whennotused as a laser microscope using the scan-
ner unit 20, the microscope apparatus 30 includes the imaging
lens 36 and the image pickup unit 37 in the case where a bright
field observation or a fluorescence wide field-of-view (FOV)
observation for the fluorescent sample SPL is performed by
an illuminating apparatus (not shown).

[0063] The image pickup unit 37 takes a bright field image
formed by the imaging lens 36 on an image pickup element.
A image pickup signal is transmitted to the system control PC
50 through an interface cable (not shown).

[0064] (Microscope Controller 40)

[0065] The microscope controller 40 controls the stage
drive unit 34 of the microscope apparatus 30.

[0066] The microscope controller 40 is connected with the
system control PC 50 through an interface cable 64. On the
basis of a control signal supplied from the system control PC
50 through the interface cable 64, the microscope controller
40 controls the stage drive unit 34 of the microscope appara-
tus 30.

[0067] For the connection of the microscope controller 40
and the system control PC 50, for example, a serial interface
such as RS-232C and a USB.

[0068] (System Control PC 50)

[0069] The system control PC 50 includes a typical com-
puter hardware structure. That is, the system control PC 50
includes a memory 51, a CPU (Central Processing Unit) 52, a
data storage apparatus 53, a bus interface circuit 54, a serial
interface circuit 55, a system bus 56, and the like.

[0070] In the data storage apparatus 53, an OS (Operating
System), an application program for controlling the micro-
scope system 1, an application program for performing an
image processing, and the like are stored. Further, the data
storage apparatus 53 stores image data transferred from the
scanner controller 21 through the bus interface 60, a result of
the image processing performed by the CPU 52 of the system
control PC 50, and the like.

[0071] As the data storage apparatus 53, an HDD (Hard
Disk Drive) is mainly used, but an optical disk drive, an SSD
(Solid State Drive), or a storage of another kind may be used.
[0072] The CPU 52 controls the microscope system 1 in
accordance with the OS and the application programs stored
in the memory 51. For example, the CPU 52 supplies infor-
mation relating to a movement of the stage 35 of the micro-
scope apparatus 30 to the microscope controller 40 connected
through the interface cable 64.

[0073] Further, the CPU 52 supplies various control signals
to the scanner controller 21 through the bus interface 60.
[0074] In accordance with the OS and the application pro-
grams stored in the memory 51, the CPU 52 performs various
processes with respect to the image data transferred from the
scanner controller 21 through the bus interface 60.

[0075] More specifically, for example, the CPU 52 stores
the image data transferred from the scanner controller 21
through the bus interface 60 in the data storage apparatus 53.
Further, for example, the CPU 52 performs, with respect to
the image data transferred from the scanner controller 21
through the bus interface 60 or the image data stored in the
data storage apparatus 53, an image processing for removing
a noise or a blur, a synthesis process for a plurality of images
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taken with laser light of a plurality of wavelengths with
respect to the same sample, a process of extracting a feature
area (ROI area) of an image, a computation of fluorescence
brightness of the extracted ROI area, or another process.
[0076] Subsequently, a description will be given on an
operation obtained by having the structure as described above
by the microscope system 1 according to this embodiment.
[0077] (Control for Microscope System 1 and Increase in
Speed of Image Data Transfer)

[0078] In the microscope system 1, the system control PC
50 transmits the control signal to the microscope controller 40
through the interface cable 64, with the result that the micro-
scope controller 40 performs control or the like for the stage
35 in the microscope apparatus 30.

[0079] Further, the system control PC 50 transmits the con-
trol signal to the scanner controller 21 through the bus inter-
face 60, with the result that various processes and control are
performed in the scanner controller 21, and control for the
laser light source unit 10 is performed.

[0080] That is, in the microscope system 1, the control
system from the system control PC 50 is separated into the
microscope controller 40 and the scanner controller 21. Thus,
good responsiveness to a command of control from the sys-
tem control PC 50 is obtained as a whole system.

[0081] Further, in the microscope system 1, used is such a
form that the scanner controller 21 and the microscope con-
troller 40 are individually connected to the system control PC
50 through a standard interface (PCI, serial interface, or the
like). Therefore, it is easy to individually exchange the micro-
scope controller 40 and the scanner unit 20.

[0082] Inaddition, the scanner controller 21 and the system
control PC 50 are connected with each other via the bus
interface 60. Thus, the following effect can be obtained.
[0083] The scanner controller 21 performs an A/D conver-
sion for an electrical signal output from the photodetector 24
and creates image data from the signal that has been subjected
to the A/D conversion on a sample basis. The scanner con-
troller 21 transfers the created image data to the system con-
trol PC 50 through the bus interface 60. More specifically, the
CPU 52 of the system control PC 50 reads, through the bus
interface 60, the image data from the memory 211 in the
scanner controller 21 and writes the data in the memory 51 in
the system control PC 50.

[0084] As the bus interface 60, for example, if a high-speed
interface such as PCI Express is used, it is possible to avoid
the transfer speed of the image data from the scanner control-
ler 21 to the system control PC 50 from being a bottleneck in
the flow of obtaining the sample image in the microscope
system 1 or the flow of obtaining a plurality of images suc-
cessively. As a result, it is possible to achieve the high speed
operation in the microscope system 1.

[0085] In the system control PC 50, with respect to the
image data transferred from the scanner controller 21, an
image processing is performed for the purpose of removal of
a noise or a blur, synthesis, extraction of the feature area,
analysis, or other various purposes.

[0086] Here, theimage processing in the system control PC
50 may be performed asynchronously with the flow of obtain-
ing a fluorescent image in the microscope system 1. However,
depending on a request related to the speed from a user, only
improving the spec of the basic hardware such as the CPU 52
and the memory 51 of the system control PC 50 may be
insufficient.
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[0087] In view of this, expansion of the hardware in the
system control PC 50 is conceivable.

[0088] In a second embodiment to be described below, by
expanding the hardware in the system control PC 50, the
speed of the image processing is increased.

Second Embodiment

[0089] FIG.2isadiagram showing the structure of a micro-
scope system according to a second embodiment of the
present technology.

[0090] As shown in the figure, in this embodiment, a micro-
scope system 1A is further provided with GPGPU (General-
Purpose computing on Graphics Processing Units) 57A is
added to a system control PC 50A.

[0091] The GPGPU 57A is connected to the system bus 56
of the system control PC 50A.

[0092] The GPGPU 57A is acomputation processing appa-
ratus designed in such a manner that GPU (Graphics Process-
ing Units) for an image processing can also be used for other
numerical computations in addition to the image processing.
It should be noted that, in the present technology, not only a
GPGPU but also a GPU may be used.

[0093] In this embodiment, in the system control PC 50A,
the image processing is performed by using the GPGPU 57A,
or the image processing is performed by the GPGPU 57A and
the CPU 52 in a dispersed manner or in a shared manner. As
a result, it is possible to achieve the high speed image pro-
cessing.

[0094] A parallel computation process by the GPGPU and
the GPU is achieved by a mechanism in which the same
command is issued to a plurality of computation units, and the
computation units independently carry out the same com-
mand. From this feature, as desirable kinds of the image
processing performed by the GPGPU or the GPU, the follow-
ing can be given.

[0095] 1.3D deconvolution

[0096] 2. Trigger process by image recognition (3D decon-
volution)

[0097] A 3D deconvolution refers to atechnique for remov-

ing blur in a taken image.

[0098] FIGS. 3 and 4 are diagrams for explaining 3D
deconvolution.
[0099] As shown in the figure, the case where an image of

a focal plane A is obtained by a two-photon excitation micro-
scope system is assumed. the assumption is made that, on the
focal plane A, a phosphor A1 exists, and on a focal plane B, a
phosphor B1 different from the phosphor A1 exists. When an
image of the focal plane A is obtained, the phosphor B1 does
not exist on the focal plane A, but a part of the focal plane B
is irradiated with laser light with energy to some extent.
Therefore, fluorescence emitted from the phosphor B1 enters
the image. This is a cause of a blur in the image (see, FI1G. 4).
[0100] The blur generated in the image is derived from a
point spread function (PSF) of an individual microscope sys-
tem, which indicates a light intensity distribution on a focal
point of the laser light. In view of this, the PSF is obtained by
calculation from an optical constant or obtained experimen-
tally, and the blur is removed from the image on the basis of
this. This is the 3D deconvolution.

[0101] In a process of the 3D deconvolution, a position of
bright spot is estimated with respect to an entire image, and
the blur is removed on the basis of the PSF with the position
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of'the bright spot as a reference. Therefore, in the case where
a size of an image is large, it takes a long time to perform the
process.

[0102] In the microscope system 1A according to the sec-
ond embodiment, the 3D deconvolution process as described
above is performed by the GPGPU 57A. The GPGPU 57A (or
GPU) performs a parallel computation process, with the
result that the high-speed process with respect to the entire
image, such as the 3D deconvolution can be achieved.
[0103] (Trigger Process by Image Recognition)

[0104] Atatiming ofa cell division, control is performed to
change an image obtaining rate or the like by the microscope
system. For example, at the time of the cell division, the
microscope system is controlled to obtain an image with a
temporally high resolution (at a short time interval).

[0105] To detect the timing of the cell division, an image
recognition process is necessary. The image processing is
performed by a matching process for a plurality of images at
different times. In the microscope system 1 according to the
first embodiment, data of the plurality of images to be sub-
jected to the matching is stored in the memory 51 of the
system control PC 50, and the CPU 52 can perform the
matching process for the data of the plurality of images.
However, if a size of the image data is large, it takes a long
time to perform the matching process.

[0106] In the microscope system 1A according to the sec-
ond embodiment, the matching process for the image data as
described above is performed by the GPGPU 57A. The
GPGPU 57 A (or the GPU) performs the matching process for
the image data with respect to a plurality of areas in parallel
by the parallel computation process. As a result, it is possible
to achieve the high speed processing.

[0107] As described above, as the examples of kinds of the
image processing that is desirably performed by the GPGPU
57A (or the GPU), the 3D deconvolution and the trigger
process by the image recognition are given. When a process
for an entire range of the image data is performed, it is
possible to achieve the high speed processing by performing
the process by the GPGPU 57A (or the GPU).

Third Embodiment

[0108] FIG. 5isadiagram showing the structure of a micro-
scope system according to a third embodiment of the present
technology.

[0109] As shown in the figure, in a microscope system 1B
according to this embodiment, a system control PC 50B can
be connected to a local area network 71 and an Internet 73 via
a network interface 58B.

[0110] The system control PC 50B can be connected to an
image analysis server 72 that is provided in the local area
network 71 and can be further connected to an image analysis
cloud server 74 that is provided in the Internet 73.

[0111] Inthe microscope system 1B, the system control PC
50B causes all necessary image processings or a part thereof
to be performed by atleast one of the image analysis server 72
and the image analysis cloud server 74, and receives a result
thereof.

[0112] By the microscope system 1B according to this
embodiment, a load of the image processing by the system
control PC 50B is reduced. As a result, it is possible to
increase in speed of performing other processings and control
in charge of the system control PC 50B.
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[0113] It should be noted that, in the third embodiment, the
system control PC 50B may be provided with GPGPU for the
image processing.

[0114] Further, inthe third embodiment, a server connected
to the system control PC 50B may be either one of the image
analysis server 72 and the image analysis cloud server 74. In
the case where the image analysis server 72 and the image
analysis cloud server 74 can be connected at the same time,
different kinds of image processings can be shared and per-
formed at the same time. Alternatively, a process with respect
to one piece of image data may be performed by the image
analysis server 72 and the image analysis cloud server 74 in a
dispersed manner.

[0115] The number of image analysis server 72 and the
number of image analysis cloud server 74 are not limited to
one. To a plurality of image analysis servers 72, arequest may
be transmitted from the system control PC 50B at the same
time, or to a plurality of image analysis cloud servers 74, a
request may be transmitted from the system control PC 50B at
the same time.

[0116] It should be noted that the present disclosure can
take the following configurations.

[0117] (1) A microscope system, including:

[0118] a microscope apparatus including a stage on which
a sample is placed and an objective lens that collects laser
light to the sample on the stage;

[0119] alightsource unitincluding a light source that emits
the laser light;
[0120] ascanning mechanism configured to guide the laser

light from the light source unit and change a direction of the
guided laser light to scan the sample on the stage;

[0121] a photodetector configured to guide returned light
from the objective lens of the microscope apparatus and con-
vert the guided light into an electrical signal;

[0122] a controller configured to control at least the scan-
ning mechanism and generate image data from the electrical
signal output from the photodetector; and

[0123] acomputer connected to the controller through a bus
interface and configured to process the image data transferred
from the controller through the bus interface.

[0124] (2) The microscope system according to Item (1), in
which

[0125] the controller further controls the light source unit.
[0126] (3) The microscope system according to Item (1) or
(2), in which

[0127] the computer includes at least one of GPGPU (Gen-

eral-Purpose computing on Graphics Processing Units) and
GPU (Graphics Processing Units) for processing of the image
data.

[0128] (4) The microscope system according to any one of
Ttems (1) to (3), in which

[0129] the scanning mechanism, the photodetector, and the
controller are integrated as a scanner unit.
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[0130] It should be understood by those skilled in the art
that various modifications, combinations, sub-combinations
and alterations may occur depending on design requirements
and other factors insofar as they are within the scope of the
appended claims or the equivalents thereof.

What is claimed is:

1. A microscope system, comprising:

a microscope apparatus including a stage on which a
sample is placed and an objective lens that collects laser
light to the sample on the stage;

a light source unit including a light source that emits the
laser light;

a scanning mechanism configured to guide the laser light
from the light source unit and change a direction of the
guided laser light to scan the sample on the stage;

a photodetector configured to guide returned light from the
objective lens of the microscope apparatus and convert
the guided light into an electrical signal;

a controller configured to control at least the scanning
mechanism and generate image data from the electrical
signal output from the photodetector; and

a computer connected to the controller through a bus inter-
face and configured to process the image data trans-
ferred from the controller through the bus interface.

2. The microscope system according to claim 1, wherein

the controller further controls the light source unit.

3. The microscope system according to claim 2, wherein
the computer includes at least one of GPGPU (General-Pur-
pose computing on Graphics Processing Units) and GPU
(Graphics Processing Units) for processing of the image data.

4. The microscope system according to claim 3, wherein

the scanning mechanism, the photodetector, and the con-
troller are integrated as a scanner unit.

5. An image data transfer method for a microscope system

including

a microscope apparatus including an objective lens that
collects laser light to a sample on a stage,

a scanning mechanism configured to guide the laser light
emitted from a light source unit and change a direction of
the guided laser light to scan the sample on the stage,

a photodetector configured to guide returned light from the
objective lens of the microscope apparatus and convert
the guided light into an electrical signal,

a controller configured to control at least the scanning
mechanism and generate image data from the electrical
signal output from the photodetector, and

a computer configured to process the image data generated
by the controller,

the image data transfer method comprising

transferring the image data from the controller to the com-
puter through a bus interface.

#* #* #* #* #*



