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Description
TECHNICAL FIELD

[0001] The present disclosure relates to a medical di-
agnosis apparatus including an ultrasound probe for pro-
viding an ultrasound image and a medical chair unit and
a medical diagnosis method.

BACKGROUND ART

[0002] Ultrasound diagnosis apparatuses transmit an
ultrasound signal generated by a transducer of a probe
to an object and receive information about a signal re-
flected from the object, thereby obtaining an image of an
internal part of the object (e.g., soft tissue or blood flow)
in a non-invasive manner.

[0003] Because ultrasound diagnosis apparatuses are
compact, affordable, display images in real-time, and are
highly safe for a fetus due to lack of radiation exposure
compared to other types of imaging diagnosis appara-
tuses such as an X-ray diagnostic apparatus, a compu-
terized tomography (CT) scanner, a magnetic resonance
imaging (MRI) apparatus, a nuclear medicine diagnostic
apparatus, etc., such ultrasound diagnosis apparatuses
have been widely used for medical diagnosis.

[0004] An ultrasound diagnosis apparatus includes a
medical chair unit on which a probe and an object can
be positioned. In obstetrical and gynecological diagnosis
during which ultrasound probes are widely used, an ex-
ternal condition of a pregnant woman corresponding to
an object rapidly changes, and according to a change in
a diagnostic posture of the pregnant woman due to
changes in an external appearance of the pregnant wom-
an and diagnostic items, relative positions of a medical
chair on which the pregnant woman is seated for obstet-
rical or gynecological examination, a probe holder for
holding probes, and a diagnosis part also need to be
changed.

DESCRIPTION OF EMBODIMENTS
TECHNICAL PROBLEM

[0005] Provided is a medical diagnosis apparatus in-
cluding an accessory unit of which a position and a form
automatically or manually change according to body in-
formation of an object and medical information of the ob-
ject.

[0006] Provided is also a medical diagnosis apparatus
including an accessory unit of which a position is auto-
matically controlled such that interference with an object
may not occur according to a diagnostic mode for the
object.

SOLUTION TO PROBLEM

[0007] According to an aspect of the present disclo-
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sure, a medical diagnosis apparatus may include: a main
body; a chair unit movably supported by the main body
and on which an object is positioned; a diagnosis part
thatis movably connected to the main body andis spaced
apart from the chair unit by a preset first distance in one
plane; a controller configured to generate a control signal
for moving the diagnosis part according to preset infor-
mation; and a first driving device configured to generate
a driving force for moving the diagnosis part according
to the control signal.

[0008] The chair unit and the diagnosis part may be
spaced apart from each other by a preset first height
along a direction perpendicular to the one plane.
[0009] The medical diagnosis apparatus may further
include: a first sensor configured to detect a position of
the diagnosis part, which varies depending on the driving
force generated by the first driving device; and a first limit
switch configured to stop the first driving device as the
diagnosis part and the chair unit are arranged adjacent
to each other with a distance or height therebetween that
is less than or equal to the preset first distance or the
preset first height.

[0010] The first distance that is a distance between a
center line in a longitudinal direction of the chair unit and
a center line of the diagnosis part extending in a direction
parallel to the center line may be in a range of 40 cm to
90 cm.

[0011] The chair unit may include an upper body sup-
port, a seat, and a leg rest sequentially arranged in one
direction and connected to one another, and the first
height between the seat and a lower end of the diagnosis
part may be in a range of 5 cm to 70 cm.

[0012] The medical diagnosis apparatus may further
include a storage storing first body information of the ob-
ject and an input interface configured to input identifica-
tion information of the object, the first body information
of the object may be identified by the identification infor-
mation of the object, and the identification information of
the object may be at least one of name information of the
object, fingerprint information of the object, face informa-
tion of the object, and an identification code correspond-
ing to the object.

[0013] When the medical diagnosis apparatus is an
obstetrical and gynecological diagnosis apparatus, the
first body information of the object may be at least one
of a gestational age, the number of fetuses, a fetal posi-
tion, a weight, a height, a body temperature, an exami-
nation history, and a medical history.

[0014] The medical diagnosis apparatus may further
include a first connector that connects the diagnosis part
to the main body and is configured such thatthe diagnosis
part is movable with respect to the main body, and the
first connector may include: a first engaging member ro-
tatably coupled to the main body; a first arm that extends
in one direction and is hinged with the first engaging
member; a second engaging member rotatably coupled
to the firstarm; a second arm that extends in one direction
and is hinged with the second engaging member; and a
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connection member having one end coupled to the diag-
nosis part and the other end hinged to the second arm.
[0015] The firstdriving device may be a traction motor,
and the first sensor may include an encoder configured
to detect a driving state of the traction motor.

[0016] The medical diagnosis apparatus may further
include: an ultrasound diagnosis device including at least
one ultrasound probe and a probe holder that is movably
connected to the main body; and a second driving device
configured to generate a driving force for moving the ul-
trasound diagnosis device, and the ultrasound diagnosis
device may be spaced apart from the chair unit by a pre-
set second distance in one plane, and the controller may
generate a control signal for moving the ultrasound di-
agnosis device according to preset information.

[0017] The chair unit and the ultrasound diagnosis de-
vice may be spaced apart from each other by a preset
second height along a direction perpendicular to the one
plane.

[0018] The medical diagnosis apparatus may further
include: a second sensor configured to detect a position
of the ultrasound diagnosis device, which varies depend-
ing on the driving force generated by the second driving
device; and a second limit switch configured to stop the
second driving device as the diagnosis part and the chair
unit are arranged adjacent to each other with a distance
or a height therebetween that is less than or equal to the
preset second distance or the preset second height.
[0019] The second distance thatis a distance between
the center line in the longitudinal direction of the chair
unit and a center line of the probe holder extending in a
direction parallel to the center line may be in a range of
35 cm to 85 cm.

[0020] The chair unit may include an upper body sup-
port, a seat, and a leg rest sequentially arranged in one
direction and connected to one another, and the second
height between the seat and a lower end of the probe
holder may be in a range of 5 cm to 70 cm.

[0021] The medical diagnosis apparatus may further
include a probe sensor configured to detect a state in
which the at least one ultrasound probe has been held
on the probe holder.

[0022] According to another aspect of the present dis-
closure, a medical diagnosis method may include: ac-
quiring first body information of an object; generating a
control signal for a chair unit, an ultrasound diagnosis
device, and a diagnosis part based on the first body in-
formation of the object; changing, according to the control
signal, the chair unit, the ultrasound diagnosis device,
and the diagnosis part from an initial state to a diagnostic
state; receiving diagnosis completion information; and
changing the chair unit, the ultrasound diagnosis device,
and the diagnosis part from the diagnostic state to the
initial state.

[0023] The medical diagnosis method may further in-
clude: detecting positions of the ultrasound diagnosis de-
vice and the diagnosis part that vary depending ondriving
forces generated by first and second driving devices; and
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stopping driving by the first and second driving devices
when a distance or height between the chair unit and
either the ultrasound diagnosis device or the diagnosis
partis in a range that is less than or equal to a predeter-
mined range.

[0024] The medical diagnosis method may further in-
clude inputting identification information of the object, the
first body information of the object may be acquired based
on the identification information of the object, and the
identification information of the object may be at least
one of name information of the object, fingerprint infor-
mation of the object, face information of the object, and
an identification code corresponding to the object.
[0025] When the medical diagnosis method is an ob-
stetrical and gynecological diagnosis method, the first
body information of the object may be at least one of a
gestational age, the number of fetuses, a weight, a height,
a body temperature, a medical history, and a fetal posi-
tion.

[0026] When atleast one ultrasound probe included in
the ultrasound diagnosis device, is held on a probe holder
for a certain period of time, the diagnosis completion in-
formation may be input.

ADVANTAGEOUS EFFECTS OF DISCLOSURE

[0027] According to an embodiment, a medical diag-
nosis apparatus allows a form of an accessory unit to
automatically change according to body information and
medical information of an object, thereby increasing user
convenience and minimizing diagnosis time.

[0028] Furthermore, according to an embodiment, a
medical diagnosis apparatus allows a position of an ac-
cessory unit to be automatically controlled such that in-
terference with an object may not occur according to a
diagnostic mode for the object, thereby improving safety
of the object and user convenience and preventing dam-
age to the medical diagnosis apparatus.

BRIEF DESCRIPTION OF DRAWINGS

[0029] These and/or other aspects will become more
readily appreciated from the following description of the
embodiments, taken in conjunction with the accompany-
ing drawings, in which reference numerals denote struc-
tural elements.

FIG. 1is a block diagram of a configuration of a med-
ical diagnosis apparatus according to an embodi-
ment.

FIG. 2 is a perspective view of a medical diagnosis
apparatus according to an embodiment.

FIG. 3is ablock diagram of a configuration of a driver
and a controller according to an embodiment.

FIG. 4Ais a plan view of a medical diagnosis appa-
ratus according to an embodiment.

FIG. 4B is a side view of a medical diagnosis appa-
ratus according to an embodiment.
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FIG. 5A is a perspective view of a first connector
according to an embodiment.

FIG. 5B is an exploded perspective view of a first
connector according to an embodiment.

FIG. 5C is a schematic diagram of a rotation axis
and a limit switch according to an embodiment.
FIG. 5D is a plan view of a first connector according
to an embodiment.

FIG. 5E is a side view of a first connector according
to an embodiment.

FIG. 6 is a flowchart of a diagnosis method using a
medical diagnosis apparatus, according to an em-
bodiment.

FIGS. 7A through 7C are respectively a perspective
view, a side view, and a plan view of a medical di-
agnosis apparatus thatis in an initial state, according
to an embodiment.

FIGS. 8A through 8C are respectively a perspective
view, a side view, and a plan view of a medical di-
agnosis apparatus that is in a first diagnostic state,
according to an embodiment.

FIGS. 9A and 9B are respectively a perspective view
and a plan view of a medical diagnosis apparatus
that is in a second diagnostic state, according to an
embodiment.

FIGS. 10A through 10C are respectively a perspec-
tive view, a side view, and a plan view of a medical
diagnosis apparatus thatis in a third diagnostic state,
according to an embodiment.

MODE OF DISCLOSURE

[0030] The present specification describes principles
of the present disclosure and sets forth embodiments
thereof to clarify the scope of the present disclosure and
to allow those of ordinary skill in the art to implement the
embodiments. The present embodiments may have dif-
ferent forms and should not be construed as being limited
to the descriptions set forth herein.

[0031] Like reference numerals refer to like elements
throughout. The present specification does not describe
all components in the embodiments, and common knowl-
edge in the art or the same descriptions of the embodi-
ments will be omitted below. The term "part" or "portion"
used herein may be implemented using hardware or soft-
ware, and according to embodiments, a plurality of "parts"
or "portions" may be formed as a single unit or element,
or one "part" or "portion" may include a plurality of units
or elements. Hereinafter, the operating principles and
embodiments of the present disclosure will be described
in detail with reference to the accompanying drawings.
[0032] Furthermore, in the present specification, an
"object" may be a target to be imaged and include a pa-
tient, a pregnant woman, a fetus, or a part thereof. For
example, the object may include a part of an organ in a
pregnant woman'’s body, a fetus, or a phantom.

[0033] Throughout the specification, a "user" may be,
but is not limited to, a medical expert, e.g., a medical
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doctor, a nurse, amedical laboratory technologist, a med-
ical imaging expert, etc.

[0034] Throughout the specification, an "ultrasound
image" refers to an image of an object, which is formed
by processing ultrasound signals transmitted to and re-
flected from the object.

[0035] Embodiments will be described more fully here-
inafter with reference to the accompanying drawings.
[0036] FIG. 1 is a block diagram of a configuration of
a medical diagnosis apparatus 1 according to an embod-
iment. FIG. 2is a perspective view of a medical diagnosis
apparatus according to an embodiment.

[0037] Referring to FIGS. 1 and 2, the medical diag-
nosis apparatus 1 according to the embodiment may in-
clude an ultrasound diagnosis device 30, a main body
25, a diagnosis part 20 that may be used by a user to
manipulate the medical diagnosis apparatus 1 for diag-
nosing an object, and a chair part 40 in which the object
may be positioned. Hereinafter, while an obstetrical and
gynecological diagnosis apparatus has been described
as an example of the medical diagnosis apparatus 1,
embodiments of the present disclosure are not limited
thereto, and the technical idea of the present specifica-
tion may be applied to another medical diagnosis appa-
ratus 1 including the diagnosis part 20, the ultrasound
diagnosis device 30, and the chair part 40 that are ar-
ranged to be separated from one another.

[0038] Accordingto anembodiment, the diagnosis part
20 may include an image processor 230 for processing
areceived signal into an image, a display 240 for output-
ting the image, a storage 255, a communicator 260, and
an input interface 270.

[0039] The image processor 230 generates an ultra-
sound image by using ultrasound data generated by an
ultrasound receiver 322.

[0040] The display 240 may display a generated ultra-
sound image and various pieces of information proc-
essed by the medical diagnosis apparatus 1. The display
240 may include one or a plurality of displays, e.g., a first
display for a user and a second display for an object,
according to its implemented configuration. In this case,
the display may be combined with a touch panel to form
a touch screen.

[0041] The storage 255 may store various data or pro-
grams for driving and controlling the medical diagnosis
apparatus 1, input and/or output ultrasound data, ob-
tained ultrasound images, identification (ID) information
and body information of an object, ID information and
body information of a user, etc.

[0042] In the present specification, ID information of
an object or user means at least one of all types of infor-
mation used to identify the object or individual user, such
as a name, a resident registration number, a birth date,
a personal ID number, a personal ID code, and biometric
recognition information such as a face, an iris, a finger-
print, etc. Furthermore, in the present specification, body
information of an object means all pieces of body infor-
mation of the object for medical treatment, such as a
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pregnant woman’s gestational age, the number of fetus-
es, a fetal position, a pregnant woman’s weight, stature,
body temperature, examination history, medical history,
etc. Furthermore, in the present specification, a user's
body information means all pieces of user’s body infor-
mation needed during diagnosis, such as an operator’s
operating posture, stature (a height and a sitting height),
arm length, gaze position, etc.

[0043] According to an embodiment, the medical diag-
nosis apparatus 1 may include the communicator 260
and may be connected to external apparatuses (e.g.,
central servers, medical apparatuses, portable devices
such as smartphones, tablet PCs, wearable devices,
etc.) via the communicator 260.

[0044] Thecommunicator 260 may include atleastone
element capable of communicating with the external ap-
paratuses, for example, at least one of a local area com-
munication module, a wired communication module, and
a wireless communication module.

[0045] Forexample, the communicator 260 may trans-
mit ID information of an object and a user to an external
apparatus such as a central server, and the external ap-
paratus may transmit data related to body information of
the object and the user, corresponding to the received
ID information of the object and the user, to the controller
250 so that the controller 250 may control the medical
diagnosis apparatus 1 according to the received data re-
lated to body information of the object and the user. The
external apparatus may include a recording medium hav-
ing recorded thereon the data related to body information
of the object and the user.

[0046] Theinputinterface 270 may receive auserinput
for controlling the medical diagnosis apparatus 1. For
example, the user may input to the input interface 270
ID information of the object, ID information of the user,
or a manipulation signal for adjusting a position of the
chair part 40 that will be described below. In this case,
the user input may include, but is not limited to, an input
of manipulating a button, a key pad, a mouse, a trackball,
a jog switch, a knob, etc., an input of touching a touch
pad or touch screen, a voice input, a motion input, an
input of biometric information, etc.

[0047] According to an embodiment, the main body 25
may include the controller 250 for controlling the medical
diagnosis apparatus 1 and support the diagnosis part 20,
the ultrasound diagnosis device 30, and the chair part40.
[0048] The controller 250 may control all operations of
the medical diagnosis apparatus 1 and flow of signals
between the internal components of the medical diagno-
sis apparatus 1. The controller 250 may include a mem-
ory storing data or programs for performing functions of
the medical diagnosis apparatus 1 and a processor
processing the programs or data. Furthermore, the con-
troller 250 may control an operation of the medical diag-
nosis apparatus 1 by receiving a control signal from the
input interface 270 or an external apparatus.

[0049] Accordingtoan embodiment, the ultrasound di-
agnosis device 30 may include an ultrasound probe 310
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and an ultrasound transceiver 320 for transmitting or re-
ceiving ultrasound waves. The ultrasound probe 310 may
include a plurality of transducers. The plurality of trans-
ducers may transmit ultrasound signals to an object in
response to transmitting signals applied by a transmitter
321 included in the ultrasound transceiver 320. The plu-
rality of transducers may receive ultrasound signals re-
flected from the object to generate reception signals. In
this case, the ultrasound probe 310 may be formed inte-
grally with the medical diagnosis apparatus 1, or may be
separate from the medical diagnosis apparatus 1 but be
connected thereto by wire or wirelessly. In addition, the
medical diagnosis apparatus 1 may include one or a plu-
rality of ultrasound probes 310 according to its imple-
mented configuration.

[0050] Accordingto anembodiment, the ultrasound di-
agnosis device 30 may further include a probe holder
330 for holding the ultrasound probe 310 in addition to
the ultrasound probe 310 and the ultrasound transceiver
320. The user may use the ultrasound probe 310 to di-
agnose an object and place the ultrasound probe 310 on
the probe holder 330 after diagnosis is stopped or com-
pleted.

[0051] The probe holder 330 may further include a
probe detector 331 for detecting whether the ultrasound
probe 310 has been held on the probe holder 330. The
probe detector 331 may be located on at least one inner
wall of the probe detector 330, but is not limited thereto.
For example, the probe detector 331 may be a weight
sensor for sensing a weight of the ultrasound probe 310,
a micro switch or piezoelectric sensor pressed by the
ultrasound probe 310, an optical sensor, or the like. For
example, when the probe detector 331 detects that the
ultrasound probe 310 has been held on the probe holder
330 for a certain period of time, e. g., for sixty (60) sec-
onds or more, it may be recognized that diagnosis with
regard to the object is completed.

[0052] According to an embodiment, the chair part 40
may include a chair unit 400 in which the object may be
positioned and one or more object sensors 41 capable
of acquiring body information of the object. The chair unit
400 is sufficiently long so that the object may be posi-
tioned therein. A length direction of the chair unit 400 is
parallel to a length direction or height direction of the
object. The chair unit 400 may be supported to be fixed
to the floor or be movable. For example, the chair unit
400 may move vertically to allow the object to ascend or
descend or may be inclined to adjust a diagnosis angle
with respect to the object.

[0053] According to an embodiment, the chair unit 400
may include a seat 410 and an upper body support 420
with a slope adjustable with respect to the seat 410. The
seat 410 may support a lower body of the object while
the upper body support 420 supports an upper body of
the object. The upper body support 420 may include a
head support 420-1 for supporting a head of the object.
The head support 420-1 may be detachably fixed to the
upper body support 420, and may be detached from the
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upper body support 420 according to a diagnostic state.
The chair unit 400 may further include a leg rest 430 on
which legs of the object rest. According to an embodi-
ment, the leg rest 430 may include a first rest 431 and a
second rest 432 capable of respectively supporting the
right and left legs. However, the chair unit 400 is not lim-
ited thereto, and may also be applied to a support capable
of supporting an object, such as a chair having a different
shape or a bed.

[0054] According to an embodiment, the user may ad-
just, according to a diagnostic state of the object, an angle
of the upper body support 420 with respect to the seat
410 or an angle of the leg rest 430 with respect to the
seat 410. Furthermore, the first and second rests 431
and 432 included in the leg rest 430 may be adjusted at
various angles to be separated from each other accord-
ing to a diagnostic state of the object.

[0055] The object sensor 41 is a sensing device capa-
ble of detecting a state of the object positioned on the
chair unit 400. For example, the object sensor 41 may
include a weight sensor capable of measuring in real-
time measurement information of the object, such as a
weight of the object, a temperature sensor capable of
detecting a change in a temperature of the object, a time
sensor capable of detecting and calculating a sitting du-
ration of time, or an operation sensor capable of detecting
a sudden change in a sitting state of the object. Accord-
ingly, the object sensor 41 may detect measurement in-
formation of the object and a sudden change in a sitting
state of the object, which occurs during a diagnostic proc-
ess, and transmit the measurement information of the
object, position movement information of the object, etc.
to the controller 250.

[0056] Referring back to FIG. 1, according to an em-
bodiment, a driver 50 may generate a driving force ca-
pable of moving and changing the shapes of the diagno-
sis part 20, the ultrasound diagnosis device 30, and the
chair part 40 according to a control signal from the con-
troller 250. When the objectis a pregnantwoman carrying
afetus, her external appearance rapidly changes accord-
ing to the growth of the fetus, and diagnostic items also
change according to the growth of the fetus. When a di-
agnostic posture of the pregnant woman changes due to
the changes in the external appearance of the pregnant
woman and diagnostic items, a shape of the chair part
40 in which the pregnant woman is positioned to receive
an obstetric or gynecological diagnosis has to be
changed, and positions of the diagnosis part 20 and the
ultrasound diagnosis device 30 need to be changed to
provide the user with usage convenience. Generation of
a control signal for controlling the driver 50 according to
the body information of the object and the body informa-
tion of the user and automatic movement of the diagnosis
part 20, the ultrasound diagnosis device 30, and the chair
part 40 according to a diagnostic state of the object based
on the control signal will be described in more detail be-
low.

[0057] FIG. 3 is a block diagram of a configuration of
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a driver and a controller according to an embodiment.
FIG. 4A is a plan view of a medical diagnosis apparatus
according to an embodiment. FIG. 4B is a side view of a
medical diagnosis apparatus according to an embodi-
ment.

[0058] Accordingto an embodiment, the user may per-
form diagnosis using the medical diagnosis apparatus 1
by being located adjacent to the upper or lower body of
the object according to preset information such as body
information of the object, a diagnostic state of the object,
a user input, and preset state information. Thus, to im-
prove usage convenience of the user, positions of the
diagnosis part 20 and the ultrasound diagnosis device
30 used by the user need to be changed according to
preset information.

[0059] According to an embodiment, when the object,
the diagnosis part 20, and the ultrasound diagnosis de-
vice 30 are arranged within a predetermined range such
that they interfere with one another, this arrangement
may cause damage to the object. Thus, when the diag-
nosis part 20 and the ultrasound diagnosis device 30 are
arranged within a predetermined range from the object,
it is needed to physically or controllably stop movement
of the diagnosis part 20 and the ultrasound diagnosis
device 30. An embodiment to be described below
presents the technical idea in which when the diagnosis
part 20 and the ultrasound diagnosis device 30 are ar-
ranged adjacent to the object positioned on the chair unit
400, operations of afirst driving device 511 and a second
driving device 521 configured to generate driving forces
for respectively driving the diagnosis part 20 and the ul-
trasound diagnosis device 30 may be stopped controlla-
bly or physically by using first and second limit switches
513 and 514.

[0060] Referringto FIGS. 2 and 3, according to an em-
bodiment, the driver 50 may include a first driving unit
510 for moving the diagnosis part 20, a second driving
unit 520 for moving the ultrasound diagnosis device 30,
and a third driving unit 530 for moving the chair part 40.
[0061] According to an embodiment, the first driving
unit 510 may include the first driving device 511 that is
positioned between the diagnosis part 20 and the main
body 25 to transmit a driving force to a first connector 21
connecting between the diagnosis part 20 and the main
body 25, afirst sensor 512 capable of detecting a position
of the diagnosis part 20 by sensing a driving state of the
first driving device 511, and the first limit switch 513 ca-
pable of stopping driving by the first driving device 511
in a critical condition.

[0062] The first driving device 511 is a driving motor
capable of generating a driving force that is transmitted
to the first connector 21. For example, the first driving
device 511 may be a traction motor including a stator and
a rotor located at a central part of the stator. When the
first driving device 511 is a traction motor, it is possible
to continuously check a driving force that is provided to
the first connector 21 by detecting a position of a magnet
included in a rotor and the number of rotations of a rotor
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core in the rotor via the first sensor 512 as described
below. However, in the present specification, the first
driving device 511 is not limited to a traction motor and
may be any driving device capable of transmitting a driv-
ing force to the first connector 21 while continuously
checking the driving force that is transmitted to the first
connector 21.

[0063] Thefirstsensor512isa positionsensorcapable
of detecting a position of the diagnosis part 20, which
varies depending on a driving force generated by the first
driving device 511. For example, the first sensor 512 may
include an optical encoder consisting of a light source
such as light emitting diode (LED) and a light-receiver
such as a photo diode, a photo transistor or a photo re-
sistor, or may include a magnetic encoder consisting of
a permanent magnet and a magnetic field sensor such
as a hall sensor or magneto resistive (MR) sensor. When
the first sensor 512 includes an encoder, the first sensor
512 may detect a change in the position of the diagnosis
part 20 due to the first driving device 511 by sensing a
driving state of the first driving device 511, which is trans-
mitted to the first connector 21, and transmitting the driv-
ing state to the controller 250. However, in the specifica-
tion, the first sensor 512 is not limited to an optical or
magnetic encoder, and may be any sensor capable of
continuously identifying the position of the diagnosis part
20 that varies depending on a driving force generated by
the first driving device 511.

[0064] The first limit switch 513 is a control device ca-
pable of outputting a control signal corresponding to
on/off states of the first driving device 511 according to
a position of the diagnosis part 20 detected by the first
sensor 512. For example, when the first sensor 512 is
implemented as a traction motor, the first sensor 512 may
detect a position of a magnet included in a rotor and the
number of rotations of a rotor core in the rotor. In this
case, for example, a threshold position of the magnet in
the rotor and a threshold rotation number of the rotor core
therein may be preset in the first limit switch 513. When
the first sensor 512 detects that the position of the magnet
in the rotor and the number of rotations of the rotor core
therein respectively reach their threshold values, the first
limit switch 513 may forcibly stop an operation of the first
driving device 511. Accordingly, generation of a driving
force by the first driving device 511 may be stopped,
movement of the first connector 21 that receives a driving
force from the first driving device 511 may be stopped,
and relative positions of the diagnosis part 20 and the
main body 25 connected by the first connector 21 may
be fixed.

[0065] According to an embodiment, the second driv-
ing unit 520 may include a second driving device 521 that
is positioned between the ultrasound diagnosis device
30 and the main body 25 to transmit a driving force to a
second connector 31 connecting between the ultrasound
diagnosis device 30 and the main body 25, a second
sensor 522 capable of detecting a change in a position
of the ultrasound diagnosis device 30 due to a driving

10

20

25

30

35

40

45

50

55

force generated by the second driving device 521, and
a second limit switch 523 capable of stopping driving by
the second driving device 521 in a critical condition. Be-
cause the second driving unit 520 has substantially the
same configuration as the first driving unit 510, a detailed
description thereof will be omitted here for convenience.
[0066] Referring to FIGS. 4A and 4B, the diagnosis
part 20 and the ultrasound diagnosis device 30 may be
arranged in different directions with respect to the chair
unit 400. However, embodiments of the present disclo-
sure are not limited thereto, and the diagnosis part 20
and the ultrasound diagnosis device 30 may be arranged
in the same direction with respect to the chair unit 400
or may be formed integrally with each other. Forexample,
a probe holder may be provided on one side 22 of the
diagnosis part 20 as shown in FIG. 2, and accordingly,
the ultrasound probe 310 may also be placed on the one
side 22 of the diagnosis part 20.

[0067] Accordingto anembodiment, the diagnosis part
20, the ultrasound diagnosis device 30, and the chair unit
400 may move to specific positions where user conven-
ience may be provided according to a diagnostic mode,
as described below with reference to FIGS. 7A through
10C. In this case, when the diagnosis part 20 or the ul-
trasound diagnosis device 30 interfere with a body of the
object positioned on the chair unit 400 for examination,
such interference may unintentionally cause damage to
the body of the object and the medical diagnosis appa-
ratus 1. Thus, the diagnosis part 20 and the ultrasound
diagnosis device 30 may be arranged to be spaced apart
from the chair unit 400 by more than a predetermined
range such that they may not interfere with the body of
the object.

[0068] For example, when the diagnosis part 20 and
the ultrasound diagnosis device 30 are arranged in dif-
ferent directions with respect to the chair unit 400 as
shown in FIG. 4A, the diagnosis part 20 may be spaced
apart from a center line O along a length direction of the
chair unit 400 by a first distance T, between the center
line O and a center line M, of the diagnosis part 20 ex-
tending along a direction parallel to the center line O, e.
g., by a distance of 40 cm to 90 cm, according to a diag-
nostic state of the object. For example, in this case, a
width W, of the diagnosis part 20 perpendicular to the
center line O may be in a range of 30 cm to 60 cm, while
awidth W of the chair unit 400 perpendicular to the cent-
er line O may be in arange of 40 cm to 110 cm. Although
FIG. 4A shows the width W, of the chair unit 400 meas-
ured with respect to the seat 410, embodiments of the
present disclosure are not limited thereto, and the width
W, of the chair unit 400 may be a distance between two
ends of the first and second rests 431 and 432 according
to positions of the diagnosis part 20 and the ultrasound
diagnosis device 30, which vary depending on a diag-
nostic state of the object. The probe holder 330 included
in the ultrasound diagnosis device 30 may also be spaced
apart from the center line O along the length direction of
the chair unit 400 by a second distance T, between the



13 EP 3 505 068 A1 14

center line O and a center line M, of the probe holder
330 extending along a direction parallel to the center line
0, e. g., by a distance of 35 cm to 85 cm, according to a
diagnostic state of the object. For example, in this case,
a width W5 of the probe holder 330 perpendicular to the
center line O may be in a range of 20 cm to 40 cm, while
the width W, of the chair unit 400 perpendicular to the
center line O may be in a range of 40 cm to 110 cm.
[0069] Furthermore, as shown in FIG. 4B, the diagno-
sis part 20 may be arranged such that a lower end of the
diagnosis part 20 is spaced apart from the seat 410 in-
cluded in the chair unit 400 by a first height h, in a Z-axis
direction, e.g., by a height of 5 cm to 70 cm, according
to a diagnostic state of the object. The probe holder 330
included in the ultrasound diagnosis device 30 may also
be arranged such that a lower end of the probe holder
330 is spaced apart from the seat 410 included in the
chair unit 400 by a second height h, in the Z-axis direc-
tion, e. g., by a height of 5 cm to 70 cm, according to a
diagnostic state of the object.

[0070] Accordingtoanembodiment, the diagnosis part
20 and the ultrasound diagnosis device 30 may receive
driving forces respectively from the first and second driv-
ing device 511 and 521 shown in FIG. 3 so as to move.
Thus, states in which the first and second driving devices
511 and 521 generate driving forces may respectively be
set to correspond to ranges of the predetermined dis-
tances T4 and T, and predetermined heights h; and h,
such that the diagnosis part 20 and the ultrasound diag-
nosis device 30 may not interfere with the chair unit 400
and the body of the object. When the first and second
sensors 512 and 522 detect that positions of the diagno-
sis part 20 and the ultrasound diagnosis device 30 re-
spectively deviate from the ranges of the predetermined
distances T, and T, and predetermined heights h; and
h,, which are set such that the diagnosis part 20 and the
ultrasound diagnosis device 30 may not interfere with the
chair unit 400 and the body of the object, the first and
second limit switches 513 and 523 may respectively for-
cibly stop driving operations by the first and second driv-
ing devices 511 and 521, and accordingly, may prevent
damage to the body of the object and the medical diag-
nosis apparatus 1 due to interference between the object
and the diagnosis part 20 and the ultrasound diagnosis
device 30.

[0071] FIG. 5Ais aperspective view of a first connector
according to an embodiment. FIG. 5B is an exploded
perspective view of the first connector according to an
embodiment. FIG. 5C is a schematic diagram of a rotation
axis and a limit switch according to an embodiment. FIG.
5D is a plan view of a first connector according to an
embodiment. FIG. 5E is a side view of a first connector
according to an embodiment.

[0072] As described above, according to an embodi-
ment, the diagnosis part 20 and the ultrasound diagnosis
device 30 may move to specific positions according to
diagnostic states. The driver 50 shown in FIG. 1 may
generate driving forces according to a control signal re-
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ceived from the controller 250 and respectively transmit
the driving forces to the first and second connectors 21
and 31, each being implemented as a plurality of link
parts, such that the diagnosis part 20 and the ultrasound
diagnosis device 30 may be automatically arranged at
predetermined diagnostic positions corresponding to
each diagnostic state.

[0073] According to an embodiment, as shown in
FIGS. 5A and 5B, the first connector 21 may include a
first engaging member 2010 coupled to the main body
25 to be rotatable around a first rotation axis 2011 and a
first arm 2012 hinged with the first engaging member
2010, a second engaging member 2014 coupled to one
end of the first arm 2012 to be rotatable around a second
rotation axis 2013 and a second arm 2015 hinged with
the second engaging member 2014, and a connection
member 2016 having one end coupled to the diagnosis
part 20 and the other end hinged to one end of the second
arm 2015 and connecting the diagnosis part 20 to the
second arm 2015.

[0074] Referringto FIG. 5D, the diagnosis part 20 may
be connected to the main body 25 by the first and second
arms 2012 and 2015. For example, the first arm 2012
may be rotatably coupled to the main body 25 due to the
first rotation axis 2011, and thus, may move in an XY
plane to be rotatable about the first rotation axis 2011
with respect to the main body 25. Furthermore, the sec-
ond arm 2015 may be rotatably coupled to the first arm
2012 due to the second rotation axis 2013, and thus, may
move in the XY plane to be rotatable about the second
rotation axis 2013 with respect to the first arm 2012. Ac-
cordingly, the diagnosis part 20 connected to the main
body 25 by the firstand second arms 2012 and 2015 may
move freely with respect to the main body 25 in one plane
(the XY plane).

[0075] According to an embodiment, the first and sec-
ond arms 2012 and 2015 may each receive a driving
force from the first driving device 511 of FIG. 3 for rota-
tional movement. In this case, when the first sensor 512
detects that a position of the diagnosis part 20 connected
to the firstand second arms 2012 and 2015 deviates from
arange of the predetermined distance T, from the chair
unit 400, the first limit switch 513 may forcibly stop driving
by the first driving device 511.

[0076] For example, as shown in FIG. 5C, driving by
the first driving device 511 may be forcibly stopped by
the first limit switch 513 capable of limiting rotation of the
second rotation axis 2013. According to an embodiment,
one or a plurality of first limit switches 513 may be ar-
ranged on a path of rotation of the second rotation axis
2013 in order to limit a range of rotation of the second
rotation axis 2013, and may contact a damper fixedly
attached to the second rotation axis 2013 to limit rotation
of the second rotation axis 2013 and thus rotation of the
second arm 2015 connected to the second rotation axis
2013, thereby preventing interference between the diag-
nosis part 20 and the object. However, a configuration
of a limit switch is not limited thereto, and the limit switch



15 EP 3 505 068 A1 16

may be implemented as a control member capable of
limiting rotations of the first and second rotation axes
2011 and 2013 with respect to the first and second arms
2012 and 2015 when the first and second arms 2012 and
2015 move beyond their movable ranges.

[0077] Referring to FIGS. 5B and 5E, according to an
embodiment, the diagnosis part 20 may be connected to
the main body 25 by the first and second arms 2012 and
2015 and the connection member 2016. For example,
the first arm 2012 may be hinged to the main body 25,
and the second arm 2015 may be hinged to the first arm
2012 and the connection member 2016. Accordingly, the
second arm 2015 may move up and down with respect
to the first arm 2012 along the Z-axis direction. Thus, the
diagnosis part 20 connected to the main body 25 by the
firstand second arms 2012 and 2015 and the connection
member 2016 may move up and down with respect to
the main body 25 along the Z-axis direction. In this case,
when the second arm 2015 rotates such that the diag-
nosis part 20 moves up and down outside a range of the
predetermined first height h; as shown in FIG. 4B, the
first limit switch 513 may forcibly stop driving by the first
driving device 511 to thereby prevent interference be-
tween the object and the diagnosis part 20. Because the
second connector 31 for connecting the ultrasound diag-
nosis device 30 to the main body 25 has substantially
the same configuration as the first connector 21, a de-
tailed description thereof will be omitted here for conven-
ience.

[0078] FIG.6isaflowchartof adiagnosis method using
a medical diagnosis apparatus, according to an embod-
iment. FIGS. 7A through 7C are respectively a perspec-
tive view, a side view, and a plan view of a medical di-
agnosis apparatus that is in an initial state, according to
an embodiment. FIGS. 8A through 8C are respectively
a perspective view, a side view, and a plan view of a
medical diagnosis apparatus that is in a first diagnostic
state, according to an embodiment. FIGS. 9A and 9B are
respectively a perspective view and a plan view of a med-
ical diagnosis apparatus that is in a second diagnostic
state, according to an embodiment. FIGS. 10A through
10C are respectively a perspective view, a side view, and
a plan view of a medical diagnosis apparatus that is in a
third diagnostic state, according to an embodiment.
[0079] Referring to FIG. 6, in operation S110, ID infor-
mation of an object is input via the input interface 270
included in the diagnosis part 20. For example, as de-
scribed above ID information of the object means at least
one of all types of information used to identify the object,
such as a name, a resident registration number, a birth
date, a personal ID number, a personal ID code, and
biometric recognition information such as a face, an iris,
a fingerprint, etc.

[0080] In operation S120, first body information of the
object is acquired using the ID information of the object
input via the input interface 270. According to an embod-
iment, the controller 250 may acquire first body informa-
tion of the object corresponding to the ID information of
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the object and which is stored in the storage 255 or an
external apparatus by using the ID information of the ob-
ject input via the input interface 270. In this case, the first
body information of the object may be stored in the stor-
age 255 included in the diagnosis part 20 or the external
apparatus capable of performing communication via the
communicator 260. In this case, the firstbody information
of the object means all pieces of prestorable body infor-
mation of the object for obstetrical and gynecological
treatment, such as a pregnant woman'’s gestational age,
the number of fetuses, a fetal position, a pregnant wom-
an’s weight, stature, body temperature, examination his-
tory, medical history, etc.

[0081] In operation S140, a control signal for moving
the chair unit 400, the diagnosis part 20, and the ultra-
sound diagnosis device 30 is generated based on the
acquired first body information of the object. According
to an embodiment, the controller 250 may identify a di-
agnostic state of the object and body information thereof
by using the acquired first body information of the object.
In this case, the chair unit 400, the ultrasound diagnosis
device 30, and the diagnosis part 20 may be changed
according to a diagnostic state of the object and body
information thereof, and the controller 250 generates a
control signal that may be used to generate a driving
force for changing the shapes of and moving the chair
unit 400, the ultrasound diagnosis device 30, and the
diagnosis part 20

[0082] In operation S150, the chair unit 400, the diag-
nosis part 20, and the ultrasound diagnosis device 30
are changed from an initial state to a diagnostic state
based on a control signal generated by the controller 250.
According to an embodiment, the driver 50 may generate
a driving force according to a control signal generated
by the controller 250 to change the chair unit 400, the
diagnosis part 20, and the ultrasound diagnosis device
30 from an initial state to a diagnostic state. For example,
the chair unit 400, the diagnosis part 20, and the ultra-
sound diagnosis device 30 may be changed from aninitial
state to first through third diagnostic states according to
body information of the object such as a gestational age.
[0083] According to an embodiment, in an initial state,
the chair unit 400 may have a structure that makes it easy
for the object to sit thereon as shown in FIGS. 7A through
7C. For example, in the initial state, the upper body sup-
port 420 may be arranged to have a first angle o of 90°
to 120° with respect to the seat 410 in a counterclockwise
direction. Furthermore, in this case, the leg rest 430 may
be arranged to have a second angle p of 240° to 360°
with respect to the seat 410 in a clockwise direction. Fur-
thermore, the ultrasound diagnosis device 30 and the
diagnosis part 20 may be each arranged adjacent to the
seat 410 such that they do not interfere with the object
while the object is sitting on the chair unit 400 due to
operations of the first and second driving devices 511
and 521. In this case, when the distances T4 and T, or
heights h4 and h, between the chair unit 400 and either
the diagnosis part 20 or the ultrasound diagnosis device
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30 exceed a predetermined range indicated in FIG. 4A
or 4B, the first or second limit switch 513 and 523 may
stop driving by the first or second driving device 511 or
521.

[0084] Furthermore, according to an embodiment, in a
first diagnostic state, when the object, i.e., a pregnant
woman, is in an early stage (10 weeks or less of preg-
nancy), the chair unit 400 may have a structure for diag-
nosing a lower body part of the object as shown in FIGS.
8A through 8C. For example, in the first diagnostic state,
the upper body support 420 may be tilted to lie flat with
respect to the seat 410, i.e., to have a first angle o of
180° with respect to the seat 410. However, embodi-
ments of the present disclosure are not limited thereto,
and the upper body support 420 may be tilted at a first
angle a, e.g., at an angle of 110° to 180°, with respect
tothe seat410 when needed during adiagnostic process.
Furthermore, the leg rest 430 may be arranged to have
a second angle  of 120° to 180° with respect to the seat
410 in a clockwise direction. Furthermore, the seat 410
may be tilted to have an angle of 0° to 20° with respect
to the ground.

[0085] Furthermore, in this case, the chair unit400 may
be arranged to be raised from or lowered to the ground
according to a user’s height and a diagnosis type. Fur-
thermore, for example, the ultrasound diagnosis device
30 and the diagnosis part 20 may be raised from or low-
ered to the ground according to a user’s height or a di-
agnosis type, and may be arranged adjacent to the leg
rest 430 by moving away from the seat 410 based on a
user’s arm length and a diagnosis type, thereby maxi-
mizing usage convenience of the user. Furthermore, the
diagnosis part 20 and the ultrasound diagnosis device
30 may be each arranged adjacent to the leg rest 430
due to the first and second driving devices 511 and 521,
thereby providing user convenience in the first diagnostic
state. In this case, when the diagnosis part 20 and the
ultrasound diagnosis device 30 are arranged adjacent to
the chair unit 400 within a predetermined range, the first
or second limit switch 513 or 523 may stop driving by the
first or second driving device 511 or 521 in substantially
the same manner as in the initial state, and thus, a de-
scription thereof will be omitted here.

[0086] Furthermore, according to an embodiment, in a
second diagnostic state, when the object, i.e., the preg-
nant woman, is in a middle stage (10 to 30 weeks of
pregnancy), the chair unit 400 may have a structure for
diagnosing an abdominal part of the object as shown in
FIGS. 9A and 9B. For example, in the second diagnostic
state, the seat 410, the upper body support 420, and the
legrest430 may be arrangedin one plane. In other words,
the upper body support 420 may be tilted to lie flat with
respect to the seat 410, i.e., to have a first angle o of
180° with respect to the seat 410. However, embodi-
ments of the present disclosure are not limited thereto,
and the upper body support 420 may be tilted at a first
angle a, e. g., at an angle of 110° to 180°, with respect
tothe seat410 when needed during a diagnostic process.
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Because matters related to raising and lowering of the
chair unit 400 and movements of the diagnosis part 20
and the ultrasound diagnosis device 30 based on a user’s
height and a diagnosis type are substantially the same
as those in the first diagnostic state, detailed descriptions
thereof will be omitted here. Furthermore, the diagnosis
part 20 may be located adjacent to the seat 410 due to
the first driving device 511, and the ultrasound diagnosis
device 30 may be located adjacent to the leg rest 430
due to the second driving device 521, thereby providing
user convenience in the second diagnostic state. In this
case, when the diagnosis part 20, the ultrasound diag-
nosis device 30, and the chair unit 400 are arranged ad-
jacent to one another within a predetermined range, the
first or second limit switch 513 or 523 may stop driving
by the first or second driving device 511 or 521 in sub-
stantially the same manner as in the initial state, and
thus, descriptions thereof will be omitted here.

[0087] In addition, according to an embodiment, in a
third diagnostic state, when the object, i.e., the pregnant
woman, is in a late stage (30 weeks or more of pregnan-
cy), the chair unit400 may have a structure for diagnosing
an abdominal part of the object as shown in FIGS. 10A
through 10C. When the pregnant woman enters the late
stage of pregnancy, it may be hard for her to lie flat on
her back due to a fetal weight. Thus, the upper body
support 420 needs to move relative to the seat 410 by
taking into account diagnostic convenience for the object.
For example, in the third diagnostic state, the upper body
support 420 may be tilted to have a first angle o of 110°
to 170° with respect to the seat 410 in a counterclockwise
direction. Furthermore, the leg rest 430 may be arranged
in the same plane as the seat 410. Because matters re-
lated to raising and lowering of the chair unit 400 and
movements of the diagnosis part 20 and the ultrasound
diagnosis device 30 based on a user’s height and a di-
agnosis type are substantially the same as those in the
first diagnostic state, detailed descriptions thereof will be
omitted here. Furthermore, the diagnosis part 20 and the
ultrasound diagnosis device 30 may be each arranged
adjacent to the leg rest 430 due to the first and second
driving devices 511 and 521, thereby providing user con-
venience in the third diagnostic state. In this case, when
the diagnosis part 20, the ultrasound diagnosis device
30, and the chair unit 400 are arranged adjacent to one
another within a predetermined range, the first or second
limit switch 513 or 523 may stop driving by the first or
second driving device 511 or 521 in substantially the
same manner as in the initial state, and thus, descriptions
thereof will be omitted here.

[0088] In operation S160, positions of the diagnosis
part 20 and the ultrasound diagnosis device 30, which
vary depending on driving forces generated by the first
and second driving devices 511 and 521, are detected.
For example, as shown in FIG. 3, the first sensor 512
may detect a position of the diagnosis part 20, which
varies depending on a driving force generated by the first
driving device 511, and the second sensor 522 may de-
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tect a position of the ultrasound diagnosis device 30,
which varies depending on a driving force generated by
the second driving device 521.

[0089] Inoperation S165, it may be determined, based
on the detected positions of the diagnosis part 20 and
the ultrasound diagnosis device 30, whether a distance
or height between the chair unit 400 and either the diag-
nosis part 20 or the ultrasound diagnosis device 30 is in
a range that is less than or equal to a predetermined
range. For example, when a distance or height between
the chair unit 400 and either the diagnosis part 20 or the
ultrasound diagnosis device 30 is in a range that is less
than or equal to a predetermined range, interference may
occur between the object and the diagnosis part 20 and
the ultrasound diagnosis device 30 and cause damage
to the object and the medical diagnosis apparatus 1. For
example, to prevent such damage to the object and the
medical diagnosis apparatus 1, the first and second sen-
sors 512 and 522 may continuously detect driving states
of the first and second driving devices 511 and 521, re-
spectively.

[0090] In operation S167, when the distance or height
between the chair unit 400 and either the diagnosis part
20 or the ultrasound diagnosis device 30 is in a range
that is less than or equal to the predetermined range,
driving by the first and second driving devices 511 and
521 may be stopped. For example, when driving states
of the first and second driving devices 511 and 521 reach
preset threshold values such that a range of a distance
or height between the chair unit 400 and either the diag-
nosis part 20 or the ultrasound diagnosis device 30 is
narrowed down to less than or equal to the predetermined
range, the first and second limit switches 513 and 523
shown in FIG. 3 may be respectively used to forcibly stop
driving by the first and second driving devices 511 and
521.

[0091] Inoperation S170, when diagnosis of the object
by a user is completed, diagnosis completion information
is input. According to an embodiment, when diagnosis
of the object by the user is completed, the user may hold
the ultrasound probe 310 on the probe holder 330. When
the probe sensor 331 detects that the ultrasound probe
310 has been held on the probe holder 330 for a certain
period of time, it may be recognized that the diagnosis
of the object is completed, and diagnosis completion in-
formation indicating that the diagnosis of the object is
completed may be input. However, embodiments of the
present disclosure are not limited thereto, and the diag-
nosis completion information may be directly input by the
user via the input interface 270.

[0092] In operation S180, when the diagnosis comple-
tion information is input, the chair unit 400, the diagnosis
part 20, and the ultrasound diagnosis device 30 are
changed from a diagnostic state to an initial state based
on a control signal generated by the controller 250. Ac-
cording to an embodiment, the driver 50 may generate
a driving force according to a control signal generated
by the controller 250 to change the chair unit 400, the
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diagnosis part 20, and the ultrasound diagnosis device
30 from the diagnostic state to the initial state.

[0093] While medicaldiagnosis apparatuses and med-
ical diagnosis methods using the same have been par-
ticularly shown and described with reference to embod-
iments thereof, it will be understood by those of ordinary
skillin the art that the above-described embodiments are
merely examples and are intended to cover various
changes in form and details and other equivalent embod-
iments. Accordingly, the true scope of technical protec-
tion of the present disclosure will be defined by the tech-
nical spirit of the following claims.

Claims
1. A medical diagnosis apparatus comprising:

a main body;

a chair unit movably supported by the main body
and on which an object is positioned;

a diagnosis part that is movably connected to
the main body and is spaced apart from the chair
unit by a preset first distance in one plane;

a controller configured to generate a control sig-
nal for moving the diagnosis part according to
preset information; and

a first driving device configured to generate a
driving force for moving the diagnosis part ac-
cording to the control signal.

2. Themedical diagnosis apparatus of claim 1, wherein
the chair unit and the diagnosis part are spaced apart
from each other by a preset first height along a di-
rection perpendicular to the one plane.

3. The medical diagnosis apparatus of claim 2, further
comprising:

a first sensor configured to detect a position of
the diagnosis part, which varies depending on
the driving force generated by the first driving
device; and

a first limit switch configured to stop the first driv-
ing device as the diagnosis part and the chair
unit are arranged adjacent to each other with a
distance or height therebetween thatis less than
or equal to the preset first distance or the preset
first height.

4. The medical diagnosis apparatus of claim 1, wherein
the first distance that is a distance between a center
line in a longitudinal direction of the chair unit and a
center line of the diagnosis part extending in a direc-
tion parallel to the center line is in a range of 40 cm
to 90 cm.

5. Themedical diagnosis apparatus of claim 2, wherein
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the chair unit comprises an upper body support, a
seat, and a leg rest sequentially arranged in one di-
rection and connected to one another, and
wherein the first height between the seat and a lower
end of the diagnosis part is in a range of 5 cm to 70
cm.

The medical diagnosis apparatus of claim 1, wherein
the preset information comprises first body informa-
tion of the object,

the medical diagnosis apparatus further comprising:

a storage storing the first body information of the
object; and

an input interface configured to input identifica-
tion information of the object,

wherein the first body information of the object
is identified by the identification information of
the object, and the identification information of
the object is at least one of name information of
the object, fingerprint information of the object,
face information of the object, and an identifica-
tion code corresponding to the object.

The medical diagnosis apparatus of claim 6, wherein
when the medical diagnosis apparatus is an obstet-
rical and gynecological diagnosis apparatus, the first
body information of the object is at least one of a
gestational age, the number of fetuses, a fetal posi-
tion, a weight, a height, a body temperature, an ex-
amination history, and a medical history.

The medical diagnosis apparatus of claim 1, further
comprising a first connector that connects the diag-
nosis part to the main body and is configured such
that the diagnosis partis movable with respect to the
main body,

wherein the first connector comprises:

afirstengaging member rotatably coupled to the
main body;

a first arm that extends in one direction and is
hinged with the first engaging member;

a second engaging member rotatably coupled
to the first arm;

a second arm that extends in one direction and
is hinged with the second engaging member;
and

a connection member having one end coupled
to the diagnosis part and the other end hinged
to the second arm.

The medical diagnosis apparatus of claim 3, wherein
the first driving device is a traction motor, and the
first sensor comprises an encoder configured to de-
tect a driving state of the traction motor.

10. The medical diagnosis apparatus of claim 1, further
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1.

12.

13.

14.

15.

22
comprising:

an ultrasound diagnosis device comprising at
least one ultrasound probe and a probe holder
that is movably connected to the main body; and
a second driving device configured to generate
a driving force for moving the ultrasound diag-
nosis device,

wherein the ultrasound diagnosis device is
spaced apart from the chair unit by a preset sec-
ond distance in one plane, and the controller is
further configured to generate a control signal
for moving the ultrasound diagnosis device ac-
cording to preset information.

The medical diagnosis apparatus of claim 10, where-
in the chair unit and the ultrasound diagnosis device
are spaced apart from each other by a preset second
height along a direction perpendicular to the one
plane.

The medical diagnosis apparatus of claim 11, further
comprising:

a second sensor configured to detect a position
of the ultrasound diagnosis device, which varies
depending on the driving force generated by the
second driving device; and

a second limit switch configured to stop the sec-
ond driving device as the diagnosis part and the
chair unit are arranged adjacent to each other
with a distance or a height therebetween that is
less than or equal to the preset second distance
or the preset second height.

The medical diagnosis apparatus of claim 10, where-
in the second distance that is a distance between
the centerline in the longitudinal direction of the chair
unit and a center line of the probe holder extending
in a direction parallel to the center line is in a range
of 35 cm to 85 cm.

The medical diagnosis apparatus of claim 11, where-
in the chair unit comprises an upper body support,
a seat, and a leg rest sequentially arranged in one
direction and connected to one another, and
wherein the second height between the seat and a
lower end of the probe holder is in a range of 5 cm
to 70 cm.

The medical diagnosis apparatus of claim 10, further
comprising a probe sensor configured to detect a
state in which the at least one ultrasound probe has
been held on the probe holder.
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