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Description
Technical Field

[0001] The present invention relates to a rehabilitation support apparatus supporting rehabilitation of the upper ex-
tremities and lower extremities of patients and a control program of a rehabilitation support apparatus.

Background Art

[0002] Rehabilitation aimed at restoration of motor functions to semi-impaired upper extremities and lower extremities
of patients suffering from strokes etc. and assessment of motor functions in the process of rehabilitation are generally
performed labor intensively by physical therapists or occupational therapists (below, referred to together as "therapists").
Therefore, there are limits to increasing efficiency in rehabilitation and assessment of motor functions by therapists.
[0003] Forexample, inrehabilitation of an upper extremity, mainly repeated accurate movement of the impaired upper
extremity over a range of movement slightly broader than the current movable range of the joint, passively or actively,
is sought as much as possible. That is, the therapist teaches the patient the accurate movement and manually applies
a passive load mainly to the impaired upper extremity of the patient or guides active movement of the patient and makes
the patient perform repetitive movement in a suitable range of movement to thereby try to restore the motor function.
[0004] In such rehabilitation, due to fatigue of the therapist or the upper limit on rehabilitation time in medical insurance
systems, the number of times of movements which can be repeated by a therapist for restoration of motor functions and
the time which he or she can devote for assessment of motor functions are limited. Further, rehabilitation is performed
one-on-one by a therapist and patient, so depending on the experience or skill of the therapist, there is a possibility of
differences or variation in the medical quality of the rehabilitation, that is, the extent of restoration of motor function.
Therefore, rehabilitation support apparatuses for assisting training by therapists and standardizing medical quality have
been proposed (for example, PLT 1 and PLT 2).

[0005] Each of the rehabilitation support apparatuses described in PLT 1 and PLT 2, for example, has a robot arm to
which a forearm part of a semi-impaired upper extremity of a patient is fastened and a drive and control part for driving
and controlling the movement of the robot arm. The rehabilitation is performed by moving the upper extremity of the
patient fastened to the robot arm in accordance with instructions of the therapist. The movement of the upper extremity
of the patient is detected by a sensor attached to the robot arm. The drive and control part drives the robot arm so as
to guide movement of the upper extremity based on a training program set in advance by the therapist or drives the
robot arm so as to apply a load to the movement of the upper extremity or switches these drive methods in accordance
with the time or number of training operations. The rehabilitation support apparatus can support training for rehabilitation
by therapists by such operations. Such rehabilitation support apparatuses are mainly installed in hospitals and other
medical facilities and are used for hospitalized patients and outpatients under the guidance of the therapists.

[0006] WO 2009/104190 A2 describes a method for scoring one or more functional abilities of a patient that comprises
exercising a patient according to an exercising pattern, using at least one sensor for sensing one or more manipulations
ofthe patient during the exercising, and scoring the one or more functional abilities according to the sensed manipulations.
The scoring is performed according to a visual rehabilitation evaluation scale for scoring the one or more functional
abilities.

[0007] US 2006/0293617 A1 describes a rehabilitation apparatus with at least three degrees of freedom of motion,
comprising: a plurality of brakes; a motor, wherein the motor is operationally connected to the brakes; a plurality of
surfaces. wherein each of a plurality of the surfaces correlates to a brake; and, wherein when the motor is activated. the
brakes are selectively advanced to make contact with the surfaces causing friction between the brakes and the surfaces
and thus causing variable resistance in the three degrees of freedom to the apparatus based on the extent of advancement
of the brakes.

[0008] WO 2006/021952 A2 describes a rehabilitation device, comprising a movement element capable of controlling
at least one motion parameter of a portion of a patient; a brain monitor which generates a signal indicative of brain
activity; and circuitry including a memory having stored therein rehabilitation information and which inter-relates said
signal and movement of said movement element as part of a rehabilitation process which utilizes said rehabilitation
information.

[0009] US 2006/0079817 A1 describes a system for use in rehabilitation and/or physical therapy for the treatment of
injury or disease. The system can overcome gravity induced dysfunction in extremity paresis following stroke or other
neurological disorders.
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Citation List
Patent Literature
[0010]

PLT 1. Japanese Patent Publication No. 2007-050249A

PLT 2: Japanese Patent Publication No. 2009-131647A
Summary of Invention
Technical Problem

[0011] On the other hand, in diagnosis and treatment under most insurance systems, rehabilitation is based on one-
on-one treatment by a therapist and patient. Along with the increase in the population of senior citizens, the number of
patients requiring rehabilitation will increase. It is expected that the number of therapists will become insufficient for this.
Even if the above-mentioned such rehabilitation support apparatuses can be used as means for making rehabilitation
more efficient, in the final analysis, the rehabilitation support apparatuses are used under the direction of therapists, so
there is a possibility that these will not contribute to greater efficiency of therapists.

[0012] Almost all of the above-mentioned such rehabilitation support apparatuses were developed assuming mainly
use under the direction of doctors, therapists, and other medical practitioners in hospitals and other medical facilities.
Therefore, how to set the training programs of the rehabilitation support apparatuses is completely left to the judgment
of the medical practitioners in charge. Further, setting the training programs so as to realize the optimum rehabilitation
for the many types of conditions of patients is extremely complicated. Therefore, even medical practitioners find it difficult
to suitably use rehabilitation support apparatuses for restoration of motor functions of patients.

[0013] Further, even patients who wantto continue with rehabilitation for restoration of motor functions and maintenance
of functions after discharge from the hospital, patients finding it difficult to commute to the hospital due to various
situations, etc. should engage in rehabilitation continuously for a sufficient time. Accordingly, when a patient uses such
a rehabilitation support apparatus for rehabilitation, a rehabilitation support apparatus which the patient can use auton-
omously or with the assistance of family etc. without guidance or supervision by medical practitioners or even in the
absence of medical practitioners has been sought.

[0014] Furthermore, in the assessment of motor functions in rehabilitation, the medical practitioners act as assessors
which render subjective judgments based on criteria for judgment determined for the different assessed items, so de-
pending on the assessors, differences and variation arise in the results of assessment as well. Further, since the assessed
content is large and complicated, there is also the problem that assessment of motor functions takes time.

[0015] The present invention provides, in one aspect, a rehabilitation support apparatus generating objective data
indicators enabling medical practitioners and patients to easily understand the extent of recovery of motor functions.
The present invention provides, in another aspect, a rehabilitation support apparatus utilizing objective data indicators
and semiautomatically or automatically selecting suitable training programs in accordance with the conditions of patients.

Solution to Problem

[0016] The present invention provides a rehabilitation support apparatus according to claim 1 and a control program
for the same according to claim 13.

[0017] According to the present invention, there is provided a rehabilitation support apparatus characterized by com-
prising an arm part having a holding part for holding part of an upper extremity or lower extremity of a user and supporting
the holding part to be able to move, a storage part storing training information, which storage part storing predetermined
first training information, a motion information acquiring part acquiring motion information accompanying movement of
the holding part, the motion information acquiring part acquiring first motion information of the holding part moved based
on the first training information, a motion assessing part generating assessment information assessing the motion in-
formation, the motion assessing part assessing the first motion information and generating first assessment information,
an assessment information predicting part predicting assessment information of the user based on a plurality of the
assessment information of users and generating predicted assessment information and a display part displaying at least
one of the training information, the motion information, and the assessment information.

[0018] The first training information, first motion information, and first assessment information are information which
medical practitioners set and which are generated based on results of rehabilitation of patients when patients use the
rehabilitation support apparatus for training.
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[0019] Further, according to the present invention, there is provided a rehabilitation support apparatus wherein the
motion assessing part generates the first assessment information based on a comparison of the first training information
and the first motion information.

[0020] Furthermore, according to the present invention, there is provided a rehabilitation support apparatus further
comprising a training information setting part generating next training information based on the assessment information
and storing the training information in the storage partand, characterized by the training information setting part generating
second training information based on the first assessment information and storing the second training information in the
storage part. The second training information means training information when updating first training information and
performing rehabilitation by the rehabilitation support apparatus of the present invention.

[0021] Furthermore, according to the present invention, there is provided a rehabilitation support apparatus wherein
the motion information acquiring part acquires second motion information of the holding part moved based on the second
training information, the motion assessing part assesses the second motion information to generate second assessment
information, and the training information setting part generates second training information based on the first assessment
information and/or the second assessment information.

[0022] The "second motion information" is motion information of the holding part moved based on the second training
information, while the "second assessment information" is assessment information generated by assessing the second
motion information. Further, the second training information generated after motion based on the second training infor-
mation is generated based on the first assessment information, all of the assessment information (first assessment
information and second assessment information), several of the second assessment information (for example, several
recent second assessment information), immediately preceding second assessment information, etc.

[0023] Furthermore, according to the present invention, there is provided a rehabilitation support apparatus wherein
the training information setting part generates the training information by selecting it from a predetermined plurality of
the training information in the storage part.

[0024] Furthermore, according to the present invention, there is provided a rehabilitation support apparatus further
comprising an interface part for entering initial assessment information on the motor functions of the user and, wherein
the training information setting part generates the first training information based on the initial assessment information
and stores the first training information in the storage part.

[0025] Furthermore, according to the present invention, there is provided a rehabilitation support apparatus wherein
the display part displays the motion information in real time in accordance with movement of the holding part.

[0026] Further, according to the present invention, there is provided a rehabilitation support apparatus wherein the
arm part has a support point at one end and can move with at least one degree of freedom from the support point.
[0027] Furthermore, according to the present invention, there is provided a rehabilitation support apparatus wherein
the training information and the motion information include at least one among a position of the holding part, a movement
time of the holding part, a speed of the holding part, an acceleration of the holding part, and a force applied to the holding
part.

[0028] Furthermore, according to the present invention, there is provided a rehabilitation support apparatus wherein
the display partdisplays atleast one of the training information, the assessment information, and the predicted assessment
information.

[0029] Furthermore, according to the present invention, there is provided a rehabilitation support apparatus further
comprising an assessment information converting part converting the assessment information to corresponding other
assessment information or converting the corresponding other assessment information to the assessment information.
[0030] Furthermore, according to the present invention, there is provided a rehabilitation support apparatus wherein
the other assessment information is shown by assessment items generally used in rehabilitation by Fugl-Meyer Assess-
ment etc.

[0031] Furthermore, according to the present invention, there is provided a control program for a rehabilitation support
apparatus comprising an arm part having a holding part of an upper extremity or lower extremity of a user and supporting
the holding part to be able to move, which control program making the rehabilitation support apparatus perform a step
of storing training information, which step storing predetermined training information, a step of acquiring motion infor-
mation accompanying movement of the holding part, which step acquiring motion information of the holding part moved
based on the training information, a step of generating assessment information assessing the motion information, which
step assessing the motion information and generating assessment information, a step of predicting assessment infor-
mation of the user based on a plurality of said assessment information of users and generating predicted assessment
information, and a step of displaying at least one of the training information, the motion information, and the assessment
information.

Advantageous Effects of Invention

[0032] According to the present inventions, the shared effects are exhibited of the provision of a rehabilitation support
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apparatus providing objective data indicators enabling an extent of restoration of motor functions to be easily understood
by medical practitioners and patients. Further, the effect is exhibited of the provision of a rehabilitation support apparatus
utilizing objective data indicators and selecting a suitable training program semi-automatically or automatically according
to the condition of a patient.

Brief Description of Drawings
[0033]

FIG. 1is a perspective view of arehabilitation support apparatus according to an embodiment of the present invention.
FIG. 2 is a block diagram showing the general configuration of a rehabilitation support apparatus.

FIG. 3 is a perspective view of a holding part in a state of use.

FIG. 4 is a perspective view of an attachment adapter of the holding part.

FIGS. 5A to 5C are views showing the operation of the holding part.

FIG. 6 is a perspective view of a holding part in another state of use.

FIG. 7 is a perspective view of an arm part.

FIG. 8 is an enlarged perspective view of a drive part of the arm part.

FIG. 9 is an enlarged perspective view of a first rotation drive unit of the arm part.

FIG. 10 is a view showing one example of a screen generated by a terminal application program.

FIG. 11 is a view showing another example of a screen generated by a terminal application program.

FIG. 12 is a training diagram for 8-direction suspension.

FIG. 13 is a training diagram for 8-direction reach (counterclockwise).

FIG. 14 is a training diagram for a zigzag trajectory.

FIG. 15 is a training diagram for a circular trajectory.

FIG. 16 is a training diagram for a polygonal trajectory 1.

FIG. 17 is a training diagram for a polygonal trajectory 2.

FIG. 18 is a training diagram for forward reach.

FIG. 19 is a training diagram for circumduction reach.

FIG. 20 is a training diagram for abduction reach (2D) .

FIG. 21 is a training diagram for radial reach (2D).

FIG. 22 is a training diagram for radial reach (3D).

FIG. 23 is a training diagram for radial reach (elevation).

FIG. 24 is a training diagram for radial reach (depression).

FIG. 25 is a training diagram for simulated reach (mouth).

FIG. 26 is a training diagram for simulated reach (shoulder).

FIG. 27 is a training diagram for simulated reach (head).

FIG. 28 is a view showing one example of a screen generated by an apparatus application program.

FIG. 29 is a view showing the state of a patient engaged in training.

FIG. 30 is a view showing one example of the general configuration of a communication system.

FIG. 31 is a graph of an embodiment totaling up the number of training operations for each training mode for each
week for a specific patient.

FIG. 32 is a graph of an embodiment totaling up the number of training operations for each training pattern for each
week for a specific patient.

FIG. 33 is a flow chart of a method of use of a rehabilitation support apparatus according to an embodiment of the
present invention.

FIG. 34 is a flow chart of processing for assessing motion.

FIG. 35 is a flow chart of processing for setting training information.

FIG. 36 is a flow chart of processing for predicting assessment information.

FIG. 37 is a flow chart of processing for converting assessment information.

Description of Embodiments

[0034] Below, referring to the drawings, embodiments of the present invention will be explained in detail. Note that,
the scope of the present invention is not limited by these embodiments in any sense.

[0035] FIG. 1is a perspective view of a rehabilitation support apparatus 1 according to an embodiment of the present
invention, while FIG. 2 is a block diagram showing the general configuration of the rehabilitation support apparatus 1.
The rehabilitation support apparatus 1 according to the present embodiment is configured to deal with patients with
impairment in one upper extremity.
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[0036] The rehabilitation support apparatus 1 is used together with a patient chair 2. Further, a medical practitioner
terminal 3 comprised of a personal computer or other data processing system for setting the rehabilitation support
apparatus 1 and a medical practitioner key 4 and patient key 5 each comprised of a USB (Universal Serial Bus) memory
or other portable storage device for transferring information between the rehabilitation support apparatus 1 and medical
practitioner terminal 3 are used. Note that, the rehabilitation support apparatus 1 according to the present invention also
includes the medical practitioner terminal 3, medical practitioner key 4, and patient key 5. In this case, it is also referred
to as a "rehabilitation support system".

[0037] Therehabilitation support apparatus 1 has a main body 10, a holding part 20, arm part 30, display part comprised
of the display 40, and drive part 50. Further, the rehabilitation support apparatus 1 has an input/output part 60, central
processing part 70, and storage part 80.

[0038] Themainbody 10 has a front panel 11 provided with various types of lights showing the state of the rehabilitation
support apparatus 1 and an emergency stop button, a controller 12 to be used by the patient, and a conveyance use
handle 13 and casters 14. Further, the main body 10 has, as interface parts for the portable storage devices, USB slots
(not shown) for insertion of the medical practitioner key and patient key (USB memory).

[0039] In the case of training for the right arm, as shown in FIG. 1, the chair 2 and display 40 are arranged at the left
side from the rehabilitation support apparatus 1 so that the display 40 is arranged at the front of the patient. On the other
hand, in the case of training for the left arm, the chair 2 and display 40 are arranged at the right side from the rehabilitation
support apparatus 1. In the case of training for the right arm, the patient seated at the chair 2 fastens his right arm at
the holding part 20 with the palm facing downward.

[0040] FIG. 3 is a perspective view of the holding part 20 in a state of use, FIG. 4 is a perspective view of an attachment
adapter 21 of the holding part 20, and FIG. 5 is a view showing the operation of the holding part 20. The holding part
20 has the attachment adapter 21, a gripping member 22, and, if necessary, a forearm support member 23.

[0041] The attachment adapter 21 has an attachment part 21a, a semicircular arc shaped first swing member 21b,
and a semicircular arc shaped second swing member 21c. The attachment part 21a is attached to the top end of the
arm part 30 to be able to rotate about an axial line o.1 matching the center axis of the arm part 30. The first swing member
21b is attached to the top surface of the attachment part 21a to be able to swing along the trajectory of that arc, that is,
about the axial line a2 passing through the center of the circle including that arc. The second swing member 21c is
arranged at the inside of the arc of the first swing member 21b, that is, at the upper side. The second swing member
21c is attached at the two ends of the arc to the two ends of the arc of the first swing member 21b to be able to rotate.
Therefore, the second swing member 21c is attached to the first swing member 21b to be able to swing about the axial
line a3 connecting the two ends.

[0042] The gripping member 22 is a plate shaped member supporting the hand of the patient and has a not shown
grip which the patient grips and a fastening band 22a for fastening the hand of the patient. The forearm support member
23 is a plate shaped member supporting the forearm and is configured to be able to be lengthened or shortened in the
length direction of the forearm in accordance with the condition or physical size of the patient. The forearm support
member 23 has a fastening band 23a for fastening the forearm of the patient. At the end of the forearm support member
23, the gripping member 22 can be attached in a detachable manner.

[0043] The gripping member 22 and forearm support member 23 are attached to the second swing member 21c of
the attachment adapter 21. Therefore, the gripping member 22 and forearm support member 23 can rotate about the
axial line a1 such as shown in FIG. 5A, swing about the axial line a2 such as shown in FIG. 5B, and swing about the
axial line a3 such as shown in FIG. 5C. As a result, the holding part 20 passively operates in accordance with movement
of the patient and will not obstruct movement of the patient.

[0044] Note that, FIG. 6 is a perspective view of the holding part 20 in another state of use. Depending on the condition
of the patient, it is also possible not to use the forearm support member 23 but to attach only the gripping member 22
to the attachment adapter 21.

[0045] FIG. 7 is a perspective view of the arm part 30, FIG. 8 is an enlarged perspective view of a drive part 50 of the
arm part 30, and FIG. 9 is an enlarged perspective view of a first rotation drive unit 52 of the arm part 30. Note that, in
FIG. 7, a ball shaped holding part 20 different from the above-mentioned holding part 20 is attached.

[0046] The arm part 30 is a columnar or bar-shaped mechanism. When not yet used, it is arranged so that its axial
direction becomes parallel to the vertical direction. The arm part 30 has a fixed arm 31 arranged below and a movable
arm 32 arranged above. The bottom end of the arm part 30, that is, the bottom end of the fixed arm 31, is supported by
a drive part 50 arranged inside the main body 10. The top end of the arm part 30, that is, the top end of the movable
arm 32, as explained above, has the holding part 20 attached to it in a detachable manner.

[0047] The drive part 50 has a linear drive unit 51, first rotation drive unit 52, second rotation drive unit 53, first arm
frame 54, and second arm frame 55.

[0048] The linear drive unit 51 has a DC servo motor (not shown) and a linear movement mechanism (not shown)
connected to the DC servo motor and extending inside the arm part 30. Due to the linear drive unit 51, the arm part 30
can be adjusted in length in the longitudinal direction or in height Z. That is, the linear drive unit 51 uses the DC servo
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motor to make the linear movement mechanism expand or contract and make the movable arm 32 move along the
longitudinal direction through a nut or housing attached to the linear movement mechanism.

[0049] The first rotation drive unit 52 and the second rotation drive unit 53 have the same configurations. Therefore,
while referring to FIG. 9, the first rotation drive unit 52 will be explained. The first rotation drive unit 52 has a DC servo
motor 52a, a smaller diameter small pulley 52b, a larger diameter large pulley 52c¢, a belt 52d connecting the small pulley
52b and large pulley 52c, a gear mechanism 52¢, and an encoder 52f.

[0050] The rotation by the DC servo motor 52a is transmitted to the gear mechanism 52e through the small pulley
52b, large pulley 52c¢, and belt 52d while reducing the rotational speed. The gear mechanism 52e has inside it a not
shown worm gear. The rotational force transmitted by the DC servo motor 52a makes the worm having an axis of rotation
parallel to the DC servo motor 52a rotate and makes the worm wheel engaging with the worm rotate about the axial line
B1. The rotational angle of the DC servo motor 52a is detected by the encoder 52f. Similarly, the second rotation drive
unit 53 makes the worm wheel rotate about the axial line p2.

[0051] The arm part 30 is attached to the second arm frame 55. The second arm frame 55 is attached through the
second rotation drive unit 53 to the first arm frame 54. The first arm frame 54 is attached through the first rotation drive
unit 52 to the fastening frame 15 of the main body 10. That is, the drive part 50 is attached to the main body 10 by being
fastened to the fastening frame 15 of the main body 10.

[0052] Due to the arm part 30 and the drive part 50 having such configurations, the arm part 30 can operate like as if
its lower end were attached to the main body 10 by a universal joint. That is, the arm part 30 can swing about the axial
line B1 due to the first rotation drive unit 52 and can swing about the axial line 2 due to the second rotation drive unit
53. These swing motions can be performed independently. As a result, the arm part 30, in particular the holding part 20,
can be made to move along any trajectory on the spherical surface by within a predetermined angular range. In other
words, the holding part 20 can be made to move within a predetermined angular range independently in both the angle
6 and angle ¢ directions in the spherical coordinate system such as shown in FIG. 7. Note that, the range of the angle
¢ is 0 degree to 360 degrees.

[0053] Furthermore, as explained above, the length Z in the longitudinal direction of the arm part 30 can be adjusted,
so it is possible to arrange the holding part 20 at any position in the space of within the length Z-range of the arm part
30 within the angular range of the angle 6. Therefore, the rehabilitation support apparatus 1 according to the present
embodiment enables training for rehabilitation in three dimensions (motion with 3 degrees of freedom).

[0054] The rehabilitation support apparatus 1 further has, in addition to the encoder 52f of the first rotation drive unit
52 and second rotation drive unit 53, a potentiometer 56 and other various types of sensors and can detect position,
angle, force and pressure, time, etc. For example, the potentiometer 56 indirectly detects the load of the arm part 30 in
swinging about the axial line B1 and the axial line B2. Specifically, the rotational angle is detected and the actual load is
calculated in advance from the relationship between the linearly approximated rotational angle and corresponding load.
By controlling the first rotation drive unit 52 and the second rotation drive unit 53 based on the results, it is possible to
make the arm part 30 move so as to assist swinging of the arm part 30 or possible to make the arm part 30 move so as
to provide resistance to swinging of the arm part 30, that is, so as to make the load felt by the patient increase. Further,
the bottom end of the arm part 30 is surrounded by a not shown elastic member. Due to this, a predetermined load is
generated for movement of the arm part 30 in all directions.

[0055] Referring to FIG. 2, the input/output part 60, the central processing part 70, and the storage part 80 of the
rehabilitation support apparatus 1 will be explained.

[0056] The input/output part 60 has the above-mentioned holding part 20, arm part 30, display 40, drive part 50, motion
information acquiring part 61, and interface part 62. The motion information acquiring part 61 has various types of sensors
including the above-mentioned encoder 52f and potentiometer 56. The interface part 62 has an interface circuit for
reading information in a medical practitioner key and patient key or other USB memory or writing information in the USB
memory. Note that, the input/output part 60 may have a keyboard, mouse, or other input device.

[0057] The central processing part 70 has one or more processors and their peripheral circuits. The central processing
part 70 comprehensively controls the overall operation of the rehabilitation support apparatus 1 and, for example, is a
CPU (central processing unit). The central processing part 70 performs processing based on computer programs stored
in advance in the storage part 80. The central processing part 70 has a control part 71, motion assessing part 72, training
information setting part 73, assessment information predicting part 74, and assessment information converting part 75.
These parts of the central processing part 70 are functional modules loaded by a program run on the processor of the
central processing part 70. At the time of the run processing, the central processing part 70 receives signals from the
input/output part 60 and sends signals to it. For example, the central processing part 70 sends control signals to the
drive part 50 and receives their feedback signals and signals from various types of sensors, and assessment information
converting part 75.

[0058] The storage part 80 has a RAM (random access memory), ROM (read only memory), or other memory device
or a hard disk or other fixed disk device. In the storage part 80, the control program or other computer programs used
for various types of processing in the rehabilitation support apparatus 1 (drive programs, operating system programs,
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application programs, etc.), a database, table, etc. are stored. The computer programs may be installed in the storage
part 80 from, for example, a CD-ROM (Compact Disk Read Only Memory), DVD-ROM (Digital Versatile Disk Read Only
Memory), or other computer readable portable recording medium using a known setup program etc.

[0059] Next, the training application program for using the rehabilitation support apparatus 1 will be explained.
[0060] The training application program is comprised of an apparatus application program 100 running on the reha-
bilitation support apparatus 1 and a terminal application program 200 running on the medical practitioner terminal 3. The
apparatus application program 100 is stored in advance in the storage part 80. The terminal application program 200
uses the above-mentioned known setup program etc. for installation and use at the medical practitioner terminal 3.
[0061] First, the terminal application program 200 will be explained. FIG. 10 is a view showing one example of the
screen generated by the terminal application program 200 and is the main menu screen 201 after log in. The screen
generated by the terminal application program 200 is shown on the display 3a (FIG. 1) of the medical practitioner terminal 3.
[0062] Referring to FIG. 10, at the top left of the main menu screen 201, a patient name field 210 is arranged. In the
patient name field 210, the name of the patient for which the training is trying to be set or edited is displayed. Further,
at the top right of the main menu screen 201, a log in user information field 211 is arranged. In the log in user information
field 211, the logged in user name, for example the name of the medical practitioner, and the hospital name are displayed.
Furthermore, at the main menu screen 201, a user edit button 212, a hospital name edit button 213, a key (medical
practitioner key 4 and patient key 5) edit button 214, a training record button 215, a graph button 216, medical practitioner
change button 217, and a log out button 218 are arranged.

[0063] If clicking on the user edit button 212, a screen for registering the medical practitioner and registering, deleting,
and editing a patient is displayed. By registering the medical practitioner, the practitioner is registered on the list of
medical practitioners in the terminal application program 200. By the medical practitioner being registered on the medical
practitioner list, a medical practitioner key 4 of the registered medical practitioner can be prepared. By registering a
patient, the patient is registered on a patient list in the terminal application program 200. By the patient being registered
on the patient list, a patient key 5 of the registered patient can be prepared. Note that, on the screen for registering,
deleting, and editing a patient, not only the patient name, gender, and date of birth can be input but also the side of
impairment, that is, left impairment, right impairment, or double impairment, can be selected.

[0064] If clicking on the edit button 213 of the hospital name, a screen for registering the hospital name is displayed.
When the medical practitioner terminal 3 is used to first start up the terminal application program 200, the hospital name
is always first registered.

[0065] If clicking on the key edit button 214, a screen for preparation and change of the medical practitioner key 4 and
patient key 5 is displayed. By connecting the medical practitioner key 4 to the medical practitioner terminal 3 and preparing
the medical practitioner key 4, only information of the medical practitioner selected from the registered medical practi-
tioners is stored in the medical practitioner key 4. Further, by changing the medical practitioner key 4, only information
of another medical practitioner selected from the registered medical practitioners is stored in the medical practitioner
key 4 overwriting previous information. That is, the information of the medical practitioner able to be stored in the medical
practitioner key 4 is a single person’s worth of information. Similarly, by connecting the patient key 5 to the medical
practitioner terminal 3 and preparing the patient key 5, information of a patient selected from the registered patients is
stored in the patient key 5. Further, by changing the patient key 5, information on another patient selected from the
registered patients is stored in the patient key 5 overwriting the previous information. That is, the information of the
patient able to be stored in the patient key 5 is a single person’s worth of information. Further, on the screen for preparing
and changing the patient key 5, the training programs or the training content tailored to the condition of the patient, that
is, the content of a session storing a plurality of the training programs, can be registered, edited, and confirmed.
[0066] The training record button 215 and graph button 216 are clicked when, as explained later, confirming the record
of the training performed by the patient, that is, data on the training results analyzed by time series and training content,
and confirming a graph displaying them so that they are easily understandable visually. Note that, the change button
217 of the medical practitioner is clicked on when changing the logged in medical practitioner.

[0067] The main menu screen 201 changes in operable buttons depending on the logged in user, that is, the medical
practitioner or system administrator, or by whether the patient key 5 is connected to the medical practitioner terminal 3.
For example, the training record button 215 and graph button 216 can be clicked on only when the patient key 5 in which
the training results are stored is connected to the medical practitioner terminal 3.

[0068] FIG. 11 is a view showing another example of a screen generated by the terminal application program 200. It
has a training content adjustment screen 202 for registering, editing, and confirming training content. The patient name
field 210 and log in user information field 211 of the top left of the training content adjustment screen 202 are displayed
like on the main menu screen 201. Below the patient name field 210 of the training content adjustment screen 202, a
session name field 220 is arranged.

[0069] The training content adjustment screen 202 is mainly divided into two left and right regions. The left region is
further divided into two top and bottom regions. In the left region of the training content adjustment screen 202, above,
a library field 221 is arranged and, below, a session content field 222 is arranged. At the right region, a training content
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field 223 is arranged. Between the library field 221 and the session content field 222, an add button 224 is arranged.
Below the session content field 222, a delete button 225, cancel button 226, and confirm button 227 are arranged. At
the bottom right of the training content adjustment screen 202, a return button 228, cancel button 229, and store button
230 are arranged.

[0070] Atthelibraryfield 221, a pulldown menu field 221a and a training display field 221b are arranged. In accordance
with the content of the menu selected from the pull down menu field 221a, the training pattern displayed at the training
display field 221b changes. In the pull down menu field 221a of the library field 221, "basic training pattern”, "session
history", and "training history" can be selected. If selecting the basic training pattern, as explained later, a list of several
basic training patterns set in advance is displayed at the training display field 221b. If selecting the session history, the
history of sessions prepared in the past for the patient of the connected patient key 5 is displayed at the training display
field 221b, while if selecting the training history, the history of training patterns performed in the past by the patient of
the connected patient key 5 is displayed at the training display field 221b.

[0071] Here, a "session" means a combination of several training patterns of the same type or different types adjusted
in accordance with the condition of the patient, that is, a training plan defining the sequence of execution of the same.
Itis also called "training information". The content of a session should be changed and optimized according to the change
in condition of the patient, that is, usually the state of recovery. Therefore, the patient key 5 records only one session.

[0072] One session is prepared by selecting training patterns displayed in the training display field 221b of the library
field 221 and clicking on the add button 224 so that they are added to the session content field 222. The training in
rehabilitation successively performs the training patterns displayed at the session content field 222 from the top to the
bottom. The order of the training patterns displayed at the session content field 222 can be changed by a drag and drop
operation etc. of a mouse or other pointing device. Further, if clicking on the delete button 225, training patterns selected
at the session content field 222 are deleted. If clinking on the cancel button 226, all of the training patterns at the session
content field 222 are deleted.

[0073] At the training content field 223, the settings of the training patterns selected at the session content field 222
are displayed. At the training content field 223, the displayed training patterns are adjusted. At the training content field
223, aload field 231, training coordinate field 232, training repetition field 233, percent field 234, speed field 235, random
field 236, confirmation function field 237, training mode field 238, and training diagram field 239 are arranged.

[0074] At the load field 231, the extent of the load felt when a patient moves the arm part 30 is selected from "heavy",
"medium", and "light". In the training coordinate field 232, the range of movement of the arm part 30 is selected from
either "2D" or "3D". The training coordinate field 232 is sometimes not displayed depending on the training patterns
selected at the session content field 222. In the training repetition field 233, the number of times a training pattern is
repeated is changed in accordance with the condition of the patient. In the percent field 234, the numerical value is
changed so as to enlarge or reduce the operating range in accordance with the condition of the patent based on the
operating range determined in advance on the program as the initial value. In the speed field 235, the speed of movement
of the arm part 30 in the training pattern is changed in accordance with the condition of the patient. In the random field
236, the order of target points to be reached at the holding part 20 is randomly set. The confirmation function field 237
is set so that when the holding part 20 reaches a target point, the controller 12 is operated so that the patient can engage
in the training while confirming it. Due to this, it is possible to prevent the patient from engaging in training in a lazy
manner and to perform more interactive training.

[0075] In the training mode field 238, as explained later, a list of a plurality of basic training modes set in advance is
displayed and one can be selected among them. In the training diagram field 239, the trajectory of a selected training
pattern is displayed. Finally, by clicking on the confirm button 227, the adjustment of the training content is ended.
Further, at the patient key 5, the content of the session is recorded together with the information of the patient.

[0076] Next, the basic training patterns will be explained. The basic training patterns include the 17 patterns of "8-

direction suspension”, "8-direction reach (counterclockwise)", "8-direction reach (clockwise)", "zigzag trajectory", "circular

trajectory"”, "polygonal trajectory 1", "polygonal trajectory 2", "forward reach”, "circumduction reach", "abductive reach
(2D)", "radial reach (2D)", "radial reach (3D)", "radial reach (elevation)", "radial reach (depression)", "simulated reach
(mouth)", "simulated reach (shoulder)", and "simulated reach (head)". However, other training patterns may also be
included as basic training patterns.

[0077] FIG. 12 to FIG. 26 are training diagrams of the basic training patterns displayed at the training diagram field
239. At each training diagram, the direction, position, angle, order, etc. in, to, and by which the arm part 30 should be
made to move from the start point of the arm part 30 are shown as target points. In other words, the motions of training
which a patient should engage in are shown by showing the motions of the arm part 30. The circle marks indicate the
target points. When there are a plurality of target points, the arm part 30 is made to move to them in the order of the
numerals attached to the sides of the circle marks. The Point A is the basic position, that is, the initial position. The line
connecting a target point and basic position shows the route which should be followed. Note that, if placing a check
mark in the above-mentioned random field 236, the order of the numerals is made random.

[0078] FIG. 12 is a training diagram of 8-direction suspension. The training of 8-direction suspension is comprised of
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a center point and 8-direction target points. The patient starts training from the height of his or her chest so that the
shoulder joint abduction is 70 degrees and elbow flexion is 90 degrees and applies force toward a target point. When
the target point is reached, the target point changes color from red to yellow. The patient holds the arm part 30 for several
seconds so as to maintain the yellow state.

[0079] FIG. 13 is a training diagram of 8-direction reach (counterclockwise), FIG. 14 is a training diagram of a zigzag
trajectory, FIG. 15 is a training diagram of a circular trajectory, FIG. 16 is a training diagram of a polygonal trajectory 1,
and FIG. 17 is a training diagram of a polygonal trajectory 2. The training of 8-direction reach (clockwise) performs an
operation in the reverse order to the numerals shown in FIG. 13. The patient starts the training from a limb position of
a shoulder joint abduction of 70 degrees and elbow flexion of 90 degrees.

[0080] FIG. 18 is a training diagram of forward reach. When engaging in this training, the patient starts the training
from a limb position of a shoulder joint abduction of 80 degrees to 90 degrees and elbow flexion of 90° and pushes the
arm part 30 forward. FIG. 19 is a training diagram of circumduction reach. The patient starts the training from a limb
position of a shoulder joint abduction of 0 degree and elbow flexion of 90 degrees and swings the arm part 30 to the
front outward direction. FIG. 20 is a training diagram of abduction reach (2D). The patient starts the training from a limb
position of a shoulder joint abduction of 80 degrees to 90 degrees and elbow flexion of 90 degrees and moves the arm
part 30 not only to the front, but also radially outward.

[0081] FIG. 21is atraining diagram of radial reach (2D). The patient starts the training from a limb position of a shoulder
joint abduction of 0 degree and elbow flexion of 90 degrees and pushes the arm part 30 radially forward. FIG. 22 is a
training diagram of radial reach (3D). The patient starts the training from a limb position of a shoulder joint abduction of
0 degree and elbow flexion of 90 degrees and moves the arm part 30 upward in three dimensions. FIG. 23 is a training
diagram of radial reach (elevation). The patient starts the training from a limb position of a shoulder joint abduction of 0
degree and elbow flexion of 90 degrees and pushes out the arm part 30 three-dimensionally in the upward direction
radially forward. FIG. 24 is a training diagram of radial reach (depression). The patient starts the training from a limb
position of a shoulder joint abduction of 0 degree and elbow flexion of 90 degrees and pushes out the arm part 30 three-
dimensionally in the downward direction radially forward.

[0082] FIG. 25 is a training diagram of simulated reach (mouth). In this training, in training motion for carrying a cup
placed on a table to the mouth, it is possible to train motion simulating part of daily life. FIG. 26 is a training diagram of
simulated reach (shoulder). In this training, it is possible to train the motion of lifting up an upper extremity while making
the scapula turn inward from the limb position of a shoulder joint abduction of 0 degree and elbow flexion of 45 degrees
until the elbow completely flexes. FIG. 27 is a training diagram of simulated reach (head). In this training, it is possible
to train motion for raising an upper extremity from the waist position toward the head.

[0083] Next, the training modes will be explained. The training modes include five modes differing according to how
the training operation of the patient is supported by the rehabilitation support apparatus 1, that is, "Guided mode",
"Initiated mode", "Step initiated mode", "Follow assist mode", and "Free mode". The training modes become more
advanced training modes in the order described. The training mode can be selected in accordance with the condition.
That is, if the condition is severe, an easier training mode is selected, while if the condition is mild, a more advanced
training mode is selected. However, other training modes may also be included.

[0084] In the Guided mode, the arm part 30 automatically operates along the trajectory of the training patterns of the
session. That is, in the Guided mode, the patient is not made to actively move. The arm part 30 operates passively by
the rehabilitation support apparatus 1. The Guided mode corresponds to training similar to manipulative therapy which
promotes voluntary motion by assistance.

[0085] In the Initiated mode, the patient applies force in the correct direction corresponding to the training patterns of
the session at the time of initial movement of the arm part 30 whereby the arm part 30 automatically moves along the
trajectory of the training patterns. Therefore, the Initiated mode promotes voluntary motion by a patient without the
muscular strength to reach the target point and assists reaching the target point.

[0086] Inthe Stepinitiated mode, the trajectory of the training patterns in a session is divided into a plurality of segments.
The patient applies force in the correct direction at the time of initial movement of the arm part 30 in each segment
whereby the arm part 30 automatically moves along the trajectory of the training patterns. If the patient does not apply
force in the correct direction at the end point of each segment, that is, at the start point of the next segment, the arm
part 30 stops. Therefore, the patient has to intermittently move his or her upper extremity voluntarily. This is a higher
training mode than the Initiated mode.

[0087] In the Follow assist mode, the arm part 30 automatically moves along the trajectory of the training patterns of
the session. The patient voluntarily applies force in accordance with this operation. At that time, if the patient applies
force in the correct direction along the trajectory, the arm part 30 accelerates. If applying force in a direction away from
the trajectory, the arm part 30 decelerates. In the Follow assist mode, it is possible to learn voluntary motion in only a
certain direction.

[0088] In the Free mode, the arm part 30 will not automatically move. Further, no assistance is provided for causing
motion along the trajectory of the training patterns. If the patient applies force to the arm part 30, the speed and acceleration
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change in accordance with the strength of the force applied and the arm part 30 moves in the direction in which the
patient applies force. The patient can freely move the holding part 20 within the range of movement of the arm part 30.
In the Free mode, it is possible to learn coordinated movement of the muscles moving in response to movement of the
upper extremity.

[0089] Next, the apparatus application program 100 will be explained. FIG. 28 is a view showing one example of the
screen generated by the apparatus application program 100. This is the training screen 101 after finishing all of the
initialization before training. The screen generated by the apparatus application program 100 is shown on the display 40.
[0090] Referring to FIG. 28, on the display bar at the top part of the training screen 101, the patient name field 110,
current training pattern field 111, medical practitioner name field 112, and hospital name field 113 are arranged. At the
display bar at the bottom part of the training screen 101, the set content of the training patterns displayed in the training
pattern field 111 is displayed. The training pattern field 111 successively displays training patterns in accordance with
the content of the session prepared in advance. At the center of the training screen 101, a training diagram field 114 at
which the state of the arm part 30 is displayed in real time is arranged. At the left of the training diagram field 114, a size
bar 115 serving as the reference for enlarging or reducing the training diagram field 114 by operation of the controller
12 is arranged. Further, at the right of the training diagram field 114, an operation display part 116 showing images of
buttons arranged at the controller 12 corresponding to commands sent to the rehabilitation support apparatus 1 at the
time of "start", "suspend", "stop", and other operations in training by operation of the controller 12 is arranged. Furthermore,
at the training screen 101, a session elapsed time field 117 showing the elapsed time of a session and a training pattern
elapsed time field 118 showing the elapsed time of a training pattern are arranged.

[0091] The training diagram field 114 shows the direction, position, angle, sequence, etc. in, to, and by which the arm
part 30 should be made to move from the basic position A of the arm part 30 together with the real time state of the arm
part 30 in accordance with the training patterns such as shown in for example FIG. 12 to FIG. 27. Further, the direction
of force applied to the arm part 30 calculated based on signals detected by various types of sensors is shown by arrows.
[0092] When a medical practitioner key 4 is connected to the rehabilitation support apparatus 1, itis possible to change
the content of the session prepared at the medical practitioner terminal 3. That is, the apparatus application program
100 has screens and functions corresponding to the training content adjustment screen 202 of the terminal application
program 200. For this reason, the apparatus application program 100 and terminal application program 200 may be
substantially the same programs.

[0093] When first using the rehabilitation support apparatus 1, first, the medical practitioner key 4 is connected to the
rehabilitation support apparatus 1 to load the hospital name stored in the medical practitioner key 4 into the storage part
80 of the rehabilitation support apparatus 1. Next, the patient key 5 is connected to the rehabilitation support apparatus
1 to load the information of the patient and content of the session stored in the patient key 5 into the storage part 80 of
the rehabilitation support apparatus 1. Note that, the connected medical practitioner key 4 and patient key 5 may also
be deemed part of the storage part 80 of the rehabilitation support apparatus 1.

[0094] For example, a patient training his or her right arm sits in the chair 2 and fastens his or her right arm to the
holding part 20 of the arm part 30. The holding part 20 is adjusted by changing the seat height of the chair 2 so as to
become the optimal height corresponding to the height of the patient engaged in the training. Next, to enable the patient
to safely engage in effective training, the apparatus application program 100 is used to load the range of motion of the
patientinto the storage part 80 of the rehabilitation support apparatus 1 and the patient key 5 connected to the rehabilitation
support apparatus 1. In this case, both the range of compulsory motion using the Guided mode and the range of
autonomous motion using the Free mode are stored.

[0095] FIG. 29 is a view showing the state of a patient engaged in training. The patient engages in training while
viewing the training screen 101 shown on the display 40, in particular the training diagram field 114. The history of the
session and training patterns for the training is stored in the storage part 80 of the rehabilitation support apparatus 1
and the patient key 5 connected to the rehabilitation support apparatus 1. Further, various training logs are similarly
stored in the storage part 80 and patient key 5 based on the positions, angles, forces and pressures, times, etc. detected
by various types of sensors.

[0096] The training log includes, for example, the speed and acceleration of the holding part 20, the movable range
of the joint, the distance moved at the time of training, the difference in the distance from the ideal trajectory, the training
time (time until reaching route), the load vector in the space, etc. Here, the training log plus the content of the session
corresponding to it, that is, information including the training mode and training patterns and the first registered age,
gender, etc. are referred to as the "motion information”. That is, after the end of training, the storage part 80 and patient
key 5 store motion information including the training log together with the content of the session stored before the start
of the training.

[0097] Next, the motion assessing part 72 assessing the training based on the content of the session of the training
performed and its results will be explained. That is, the motion assessing part 72 generates assessment information
based on the training information and motion information.

[0098] The motion assessing part 72, for example, generates motion information, in particular, information calculated
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from the training log such as the "ratio of resistance", "ratio of voluntary motion", "movable range of assisted motion",

"time from start point to target point", "movable range of unassisted motion", "accuracy of direction of force", "accuracy
of motion trajectory”, "smoothness of motion", and other such assessment information. If clicking on the training record
button 215 and graph button 216, such assessment information is displayed in two ways as a training record and graphs
and can be printed out. Further, the graph data can be output to a file.

[0099] The "ratio of resistance" shows the ratio of the time when force was not applied in the correct direction during
training. If the motor function is improved, it becomes close to 0%.

[0100] The "ratio of voluntary motion" shows the ratio of the range of motion in the Guided mode and the range of
motion in the Free mode. If the motor function is improved, it becomes close to 100%.

[0101] The "movable range of assisted motion" shows the ratio of the straight line distance from the start point to the
target point and the range of motion by assisted motion (distance). Here, "assisted motion" means all training modes
other than the Free mode. If the motor function is improved, it becomes close to 100%.

[0102] The "time from start point to target point" shows the time from the start point until reaching the target point. It
is the average value of the times from all start points to the target points. If the motor function is improved, it becomes
close to 0.

[0103] The "movable range of unassisted motion" shows the ratio of the distance set at training and the distance of
the trajectory followed in training. If the motor function is improved, it becomes close to 100%.

[0104] The "accuracy of direction of force" shows the ratio of the time during which correct force is applied in the
direction of the target point. If the motor function is improved, it becomes close to 100%.

[0105] The "accuracy of motion trajectory” shows the ratio of the straight line distance from the start point to the target
point and the distance of the actually followed trajectory. If the motor function is improved, it becomes close to 100%.
[0106] The "smoothness of motion" shows the ratio of the number of peaks of speed from the start point to the target
point and the actual number of peaks. The ideal number of peaks of speed is 1. If the motor function is improved, it
becomes close to 100%.

[0107] Whendisplaying the assessmentinformation by graphs, the types of the graphs displayed change in accordance
with the displayed training mode due to the difference in features of the training modes. In the results of the Guided
mode, graphs of the ratio of resistance, ratio of voluntary motion, and movable range of assisted motion are displayed.
In the results of the Initiated mode, graphs of the ratio of resistance, time from start point to target point, and movable
range of assisted motion are displayed. In the results of the Step initiated mode, the time from start point to target point
and movable range of unassisted motion are displayed. In the results of the Follow assist mode, a graph of the accuracy
of direction of force is displayed. In the Free mode, graphs of the accuracy of the exercise trajectory, smoothness of
motion, accuracy of direction of force, and movable range of unassisted motion are displayed.

[0108] Note that, the assessment information may include not only motion information, but also information calculated
from the training log together with other information as assessment information. In addition to the calculated quantitative
data, it may also be a visual graphic showing the ideal trajectory and actual trajectory.

[0109] Next, the training information setting part 73 generating the optimum session for the patient will be explained.
The training information setting part 73 generates new training information based on the content of the session, that is,
the training information and the assessment information of training by that content.

[0110] As the basic thinking in training in rehabilitation, even if a patient repeats motion which can be easily performed,
there is little effect and, further, motion greatly exceeding the limits of the patient would rather obstruct recovery. Motion
slightly exceeding the limits of the patient in movable range of the joints, load, etc. is important.

[0111] Therefore, the training information setting part 73 analyzes the assessment information of different items such
as the ratio of resistance and accuracy of direction of force. The training information setting part 73 generates new
training information and updates the current training information so as to raise the level of training (that is, the difficulty)
when these items are predetermined assessments or more and lower the level of training when they are predetermined
assessments or less. The training information setting part 73 does not generate new training information but uses the
previous training information at the time of the next training when as a result of analysis the training information is neither
a predetermined assessment or more or less.

[0112] Further, the training information setting part 73 may raise or lower the level of training considering the physical
condition at the time of training and other temporary factors if a predetermined assessment continues for a predetermined
number of times. For example, the ratio of free motion, as explained above, approaches 100% if the motor function is
improved, so if 90% continues three times successively, the level of training may be raised, while if 60% continues three
times successively, the level of training may be lowered.

[0113] The level of training may be adjusted by changing the above-mentioned training mode and training patterns,
by adjusting other items included in the training content adjustment screen 202, for example, the load field 231 or percent
field 234 etc., or by finer adjustment. For example, first, training is performed by the Guided mode, but this may be
switched to the Initiated mode so as to raise the level of training. Further, even in the case of a series of training patterns,
for example, the radial reach (2D) such as shown in FIG. 21, it is possible to decrease the number of training operations
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in the direction which the patient is good at, for example, the direction toward the target point 1, and increase the number
of training operations in the direction which the patient is bad at, for example, the direction toward the target point 5.
Similarly, in the load field 231 of the training content adjustment screen 202, it is also possible to raise the load in the
direction which the patient is good at and lighten the load in the direction which the patient is bad at. Further, at the
percent field 234 of the training content adjustment screen 202, the operating range can be expanded or contracted.
[0114] When generating new training information, the training information setting part 73 may also select it from
predetermined standard sessions. A standard session, for example, is based on a session which starts with "reflex" and
successively includes "conjugate movement", "disjunctive movement", and "individual articular movement", that is, a
session performed by more severe patients.

[0115] In the reflex session, the training pattern is selected from suitable training patterns for the condition of the
patient, while the training mode is the Guided mode. In the conjugate movement session, the training pattern can be
selected from suitable training patterns for the condition of the patient, while the training mode is either the Guided mode
or the Initiated mode. In the disjunctive movement session, the training pattern can be selected from forward reach,
abduction reach (2D), radial reach (2D), and circumduction reach, while the training mode can be selected from the
Guided mode, Initiated mode, Step initiated mode, and Follow assist mode. In the individual articular movement session,
the training pattern can be selected from forward reach, abduction reach (2D), radial reach (2D), circumduction reach,
and radial reach (3D), while the training mode can be selected from the Guided mode, Initiated mode, Step initiated
mode, Follow assist mode, and Free mode.

[0116] The training information setting part 73 may further generate separate new training information based on the
assessment information of training by one session and assessment information of training by a new session generated
as a result. That is, it is possible to engage in training based on the new training information generated by the training
information setting part 73 and check the assessment information for the same so as to assess the generated training
information. In other words, it is possible to use the training information which the training information setting part 73
generated as feedback and apply it to the generation of the next training information. The training information setting
part 73 can use the results of motion information of the patient based on the generated training information as feedback
to generate more efficient and effective training information.

[0117] At the time of generation of training information by the training information setting part 73 or at the time of
feedback of the generated training information, it is also possible to refer to and utilize the assessment information and
training information of other patients stored in the storage part 80 of the rehabilitation support apparatus 1. That is, if
there are assessment information and training information of patients with conditions even partially similar, it becomes
possible to generate efficient and effective training information based on the same. Such assessment information and
training information may be shared with other rehabilitation support apparatuses 1 through USB memories and other
portable storage devices.

[0118] For example, the motion information, assessment information, and training information of one severe case
patient are accumulated over the long period until recovery. Similarly, these information are similarly accumulated for a
plurality of patients such as patients with the same extents of conditions and patients differing in location of impairment.
Based on the accumulated information, a training result database is constructed. The training result database is stored
in the storage part 80 of the rehabilitation support apparatus 1 or the storage part of the medical practitioner terminal 3.
The training information setting part 73 may refer to the training result database for matching processing to thereby
extract assessment information and training information similar to that patient and generate new training information.
[0119] Next, the assessment information predicting part 74 generating future predicted assessment information, that
is, predicted assessment information, based on the assessment information of a patient at the present point of time will
be explained. The assessment information predicting part 74 refers to the trends in assessment information of other
patients stored in the storage part 80 of the rehabilitation support apparatus 1 or recovery curves of patients stored in
advance as general information in the storage part 80 of the rehabilitation support apparatus 1 etc., that is, changes
along with time, while generating future predicted assessment information based on the assessment information of the
patient at the current point of time.

[0120] For example, at the time of prediction by the assessment information predicting part 74, the above-mentioned
training result database may also be utilized. The assessment information predicting part 74 may refer to the training
result database for matching processing to thereby extract assessment information and training information similar to
that patient and generate predicted assessment information. By providing the patient with predicted assessment infor-
mation, it is possible to maintain the motivation of the patient with respect to the training.

[0121] FIG. 30 is a view showing one example of the general configuration of a communication system 300. The
communication system 300 has a rehabilitation support apparatus 1 and medical practitioner terminal 3 having motion
information, assessment information, and training information and an administrator server 301. The rehabilitation support
apparatus 1 and medical practitioner terminal 3 are connected through the Internet 302. In FIG. 30, two rehabilitation
supportapparatuses 1 and one medical practitioner terminal 3 are connected to the Internet 302, but this is for convenience
of illustration. The numbers of the rehabilitation support apparatuses 1 and medical practitioner terminals 3 connected
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by the Internet 302 are not limited to these. The administrator server 301 may have the above-mentioned training result
database. That is, the rehabilitation support apparatus 1 and medical practitioner terminal 3 connected through the
Internet 302 send motion information, assessment information, and training information to the administrator server 301,
construct a training result database in the administrator server 301, and share the same. Due to this, it becomes possible
to collect more information.

[0122] Thetraining information setting part 73 or assessment information predicting part 74 of the rehabilitation support
apparatus 1 can refer to and utilize the training result database of the administrator server 301. Due to this, it becomes
possible to generate training information more suitable for the patient and becomes possible to more accurately predict
assessment information.

[0123] Next, the assessment information converting part 75 which confirms the effects of training by the rehabilitation
support apparatus 1 while converting assessment information of the rehabilitation support apparatus 1 to corresponding
other assessment information or performing the reverse conversion will be explained.

[0124] There are various techniques for the method of assessing the condition and degree of recovery of a patient,
that is, the method for assessing the motion functions, but in the Present Description, the Fugl-Meyer Assessment
(below, "FMA") will be used. Only naturally, the present invention can also be applied to other methods of assessment.
[0125] The FMA system has 33 assessed items. The results of assessment are converted to numerical values as
motor impairment scores. In the FMA, 0 point, 1 point, or 2 points is selected for each assessed item. The maximum
score is therefore 66 points. As an example of the assessed items, flexion joint motion is motion of lifting the hand up
to the ear at the impaired side in a sitting position. According to this motion, the flexion of the elbow, circumduction of
the forearm, extension and elevation of scapula, and abduction and external rotation of the shoulder joint are assessed.
As another example, extension joint motion is motion of touching the knee at the unimpaired side in a sitting position.
According this motion, the adduction and internal rotation of the shoulder joint, the extension of the elbow, and the
pronation of the forearm are assessed.

[0126] First, a clinical test performed using the rehabilitation support apparatus 1 will be explained. The clinical test
is performed not by giving a plurality of medical practitioners an explanation relating to the preparation of the optimal
session, but by getting each medical practitioner to prepare a session for a patient with impairment of the upper extremity
for which he or she is in charge. The patient concerned is assessed for motor functions by FMA before starting the
clinical test. After that, the patient is made to engage in training using the rehabilitation support apparatus 1 based on
the sessions prepared by medical practitioners on their own judgment. The training period was 6 weeks. The medical
practitioners suitably prepared new sessions tailored to the condition of the patient, while the patient engaged in training
based on such new sessions. After the end of the training period, the patient was again assessed for motor functions
by FMA.

[0127] FIG. 31 is a graph of examples summarizing the number of training operations for each training mode for a
specific patient. In the graph of FIG. 31, the abscissa shows the weeks from the start of training, while the ordinate shows
the number of training operations. Only naturally, the number of training operations for each training mode for each week
differs for each patient according to the sessions prepared by the medical practitioners. Such clinical trial data for 30
patients is further summarized in Table 1 to Table 3.

[0128] Table 1 shows the results of grouping of data on the number of training operations by the different training
modes by application of cluster analysis. The patients were grouped into the A group and B group and these compared.
17 patients were classified in the A group, while 13 patients were classified in the B group. The A group is the low load
group in which the two modes of the Guided mode and the Initiated mode account for about 99%, while the B group is
the high load group including all modes from the Guided mode to the Free mode.

[0129]

Table 1

(%)
Training mode A group (17 cases) | B group (13 cases)
Guided mode 67.7 411
Initiated mode 30.9 36.9
Stepinitiated mode 1.1 18.1
Follow assist mode 0.1 3.3
Free mode 0.2 0.6
Total 100.01 100.0

14

Table 2 and Table 3 show the results of classifying the patients grouped into the A group and B group in Table




10

15

20

25

30

35

40

45

50

55

EP 3 165 208 B1

1 according to whether their motor impairment scores of the FMA are less than 30 points or are 30 points or more. A
motor impairment score of 30 points is the boundary condition for classification for training using the rehabilitation support
apparatus 1 and is the number of points judged as the reference points of a patient generally considered a severe case.
Table 2 shows the motor impairment scores of the FMA before and after a training period during in which patients with
a motor impairment score of the FMA of less than 30 points use the rehabilitation support apparatus 1. A patient with a
motor impairment score of the FMA of less than 30 points is, as explained above, arelatively severe case. Table 3 shows
the motorimpairment scores of the FMA before and after a training period during in which patients with a motor impairment
score of the FMA of 30 points or more use the rehabilitation support apparatus 1. A patient with a motor impairment
score of the FMA of 30 points or more is a relatively mild case.

Table 2
<30 (severe cases) A group (12 cases) | B group (5 cases)
Before use of system 14.8 20.0
After use of system 27.4 28.0
Amount of change 12.6 8.0
Table 3
>30 (mild cases) A group (5 cases) | B group (8 cases)
Before use of system 44 .8 46.6
After use of system 48.6 55.9
Amount of change 3.8 9.3

[0130] If referring to Table 2 of severe cases, there were 12 patients with severe cases classified as the A group, while
there were 5 patients with severe cases classified as the B group. The amount of change of the motor impairment score
of patients of the low load group of the A group is 12.6 points, while the amount of change of the motor impairment score
of patients of the high load group of the B group is 8.0 points. That is, for patients with severe cases, engagement in the
low load training mode such as the Guided mode resulted in better recovery.

[0131] On the other hand, if referring to Table 3 of mild cases, there were 5 patients with mild cases classified as the
A group, while there were 8 patients with mild cases classified as the B group. The amount of change of the motor
impairment score of patients of the low load group of the A group is 3.8 points, while the amount of change of the motor
impairment score of patients of the high load group of the B group is 9.3 points. That is, for patients with mild cases,
engagement in the high load training mode such as the Free mode resulted in better recovery.

[0132] FIG. 32 is a graph of an embodiment summarizing the number of training operations for each training pattern
for a specific patient. In the graph of FIG. 32, the abscissa shows the weeks from the start of training, while the ordinate
shows the number of training operations. Only naturally, the number of training operations for each training pattern for
each week differs for each patient according to the sessions prepared by the medical practitioners. Such clinical trial
data for 30 patients is further summarized in Table 4 to Table 6.

[0133] Table 4, in the same way as Table 1, shows the results of grouping of data on the number of training operations
by the different training patterns by application of cluster analysis. 10 patients were classified in the C group, while 20
patients were classified in the D group. The C group is a non-variegated group in which training is performed centered
on the radial reach (2D), while the D group is a variegated group in which training is performed by five types of training
patterns.

Table 4
(%)
Training menu C group (10 cases) | D group (20 cases)
Forward reach 25.7 19.0
Abduction reach (2D) 20.0 9.6
Radial reach (2D) 54.2 39.0
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(continued)

(%)
Training menu C group (10 cases) | D group (20 cases)
Circumduction reach 0.0 21.7
Radial reach (3D) 0.0 10.8
Total 100.0 100.0

[0134] Table 5 and Table 6 show the results of classifying the patients grouped into the C group and D group in Table
4 according to whether their motor impairment scores of the FMA are less than 30 points or are 30 points or more. Table
5 shows the motor impairment scores of the FMA before and after a training period during in which patients with a motor
impairment score of the FMA of less than 30 points use the rehabilitation support apparatus 1. Table 3 shows the motor
impairment scores of the FMA before and after a training period during in which patients with a motor impairment score
of the FMA of 30 points of more use the rehabilitation support apparatus 1.

Table 5
<30 (severe cases) C group (6 cases) | D group (11 cases)
Before use of system 18.8 14.9
After use of system 30.7 25.9
Amount of change 11.9 11.0
Table 6
<30 (severe cases) C group (4 cases) | D group (9 cases)
Before use of system 46.5 45.7
After use of system 51.3 53.9
Amount of change 4.8 8.2

[0135] If referring to Table 5 or the severe cases, there were six patients with severe cases classified in the C group
and 11 patients with severe cases classified in the D group. The amount of change in the motor impairment score of
patients of the non-variegated group of the C group was 11.9 points, while the amount of change in the motor impairment
score of patients of the variegated group of the group D was 11.0 points. That is, if a patient with a severe condition,
engaging in a non-variegated (simple) training pattern leads to good recovery.

[0136] On the other hand, if referring to Table 6 of the mild cases, there were four patients with mild cases classified
in the C group and nine patients with mild cases classified in the D group. The amount of change in the motor impairment
score of patients of the non-variegated group of the C group was 4.8 points, while the amount of change in the motor
impairment score of patients of the variegated group of the group D was 8.2 points. That is, if a patient with a mild
condition, engaging in a variegated training pattern leads to good recovery.

[0137] According to the above embodiments, trends in the optimal training mode and training patterns for the condition
of a patient constituting a severe case or mild case became clear.

[0138] By repeating and applying such clinical tests, it becomes possible to make the scores of the individual assess-
ment items of the FMA match with the assessment information in the rehabilitation support apparatus 1. That s, in the
assessment information converting part 75 of the central processing part 70, the assessment information obtained by
the FMA and the assessment information obtained by the rehabilitation support apparatus 1 can be converted to each
other. Therefore, the storage part 80 stores conversion information of formulas for calculation or parameters or formats
of maps for the assessment information converting part 75 to refer to.

[0139] Note that, it is also possible to enter the initial assessment information obtained by FMA through a keyboard
or other interface part 62 and generate the initial session by the training information setting part 73 based on the
assessment information converted by the assessment information converting part 75.

[0140] FIG. 33isaflow chart of the method of use of the rehabilitation support apparatus 1 according to an embodiment
of the present invention.
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[0141] Referring to FIG. 33, first, at step S1, before starting the training, it is judged if the initialization process has
finished. If the initialization process has finished, the routine proceeds to step S3. On the other hand, if the initialization
process has not finished, the routine proceeds to step S2 where the initialization is performed. The initialization consists
of storage of the hospital name and the range of motion of the patient etc. in the rehabilitation support apparatus 1.
[0142] Next, at step S3, training information is read in from the storage part 80 and the read training information is
shown on the display 40. The patient engages in training based on the displayed training information. Next, at step S4,
motion information of the holding part 20 of the arm part 30 moved by the patient based on the displayed training
information is stored in the storage part 80 and motion information is shown on the display 40 in real time. Therefore, a
graphic drawing the ideal trajectory and the actual trajectory is visually fed back to the patient as assessment information
of the training.

[0143] Next, at step S5, it is judged if the training has all ended. If the training has not all ended, the routine proceeds
to step S3 where training is again performed. If the training has all ended, the routine proceeds to step S10. At step S10,
the processing for assessing motion is performed. Next, at step S20, processing for setting the training information is
performed and the processing is ended.

[0144] FIG. 34 is a flow chart of processing for assessing motion. The processing for assessing motion is performed
by a motion assessing part 72 of the central processing part 70.

[0145] Referring to FIG. 34, first, at step S11, the training information is read in. Next, at step S12, motion information
in training engaged in based on the training information read at step S11 is read in. Next, at step S13, the read training
information and the read motion information are compared. Next, at step S14, assessment information is generated
based on the results of comparison at step S13 and the processing is ended.

[0146] FIG. 35 is a flow chart of processing for setting the training information. The processing for setting training
information is performed by the training information setting part 73 of the central processing part 70.

[0147] Referringto FIG. 35, first, at step S21, the assessment information is read in. Next, at step S22, the assessment
information is analyzed. Next, at step S23, it is judged if the training information has to be updated. If the training
information does not have to be updated, the processing is ended. On the other hand, if the training information has to
be updated, the routine proceeds to step S24. At step S24, the training information is generated and stored, that is, is
updated, and the processing is ended.

[0148] FIG. 36 is a flow chart of processing for predicting assessment information. The processing for predicting
assessment information is performed by the assessment information predicting part 74 of the central processing part 70.
[0149] Referring to FIG. 36, first, at step S31, the assessment information of the patient at the present point of time
is read in. Next, at step S32, the training result database is read in. Next, at step S33, the assessment information is
matched. Next, at step S34, predicted assessment information is generated and the processing is ended.

[0150] FIG. 37 is a flow chart of processing for converting assessment information. The processing for converting
assessment information is performed by the assessment information converting part 75 of the central processing part 70.
[0151] Referringto FIG. 37, first, at step S41, the assessment information is read in. Next, at step S42, the assessment
information is converted. Next, at step S43, other assessment information is generated and the processing is ended.
[0152] According to the rehabilitation support apparatus 1 according to the present invention, it is possible to engage
in training by repeating correct motion accurately and safely and in suitable amounts without being limited by fatigue of
the therapist or upper limit on rehabilitation time in medical insurance systems. As a result, the load on the therapist can
be lightened and the therapist can focus on fine tuned training. Further, a single therapist can handle a large number of
patients.

[0153] Further, by selectively using training modes, training can be performed regardless of the condition of the patient,
that is, by both mild case patients and severe case patients, using a single rehabilitation support apparatus 1. Further,
entering the settings at that time and changing settings are also easy. Further, the training content can be standardized
without relying upon the experience and skill of the therapist, so the medical quality of rehabilitation can also be stand-
ardized. The extent of restoration of the motion functions of the patients can also be made uniform.

[0154] Further, according to the rehabilitation support apparatus 1, motor functions can be simultaneously assessed
during training and motor functions can be assessed objectively and without variation. Further, the assessment of motor
functions can be confirmed at any time by graphs etc., so the motivation of the patient can be maintained. Furthermore,
the rehabilitation support apparatus 1 enables training even without a medical practitioner close by, so training can be
performed autonomously at the convenience of the patient. Furthermore, according to the rehabilitation support apparatus
1, it becomes possible to select the suitable training program semi-automatically or fully automatically in accordance
with the condition of the patient.

[0155] Inthe above-mentioned embodiments, the rehabilitation support apparatus 1 was configured to deal with patients
with impairment of their upper extremities, but the arm part may also be configured to deal with patients with impairment
of their lower extremities. Furthermore, the arm part can also be configured to make the rehabilitation support apparatus
1 deal with parts other than the arm such as the wrist, elbow, shoulder, knee, etc.

[0156] Further, the rehabilitation support apparatus 1 according to the present invention may be used for various
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training applications. For example, it can be applied to not only prevention of adhesion and contracture of the joints of
the upper extremities and improvement of the ranges of motion of joints, but also alleviation of pain, alleviation of muscle
tension, improvement of sitting balance, improvement of motion awareness, strengthening of muscles of upper extrem-
ities, etc.

Reference Signs List

[0157]

1. rehabilitation support apparatus
20. holding part

30. arm part

40. display part

61. motion information acquiring part
72. motion assessing part

80. storage part

Claims

1.

A rehabilitation support apparatus (1) comprising:

an arm part (30) having a holding part (20) for holding part of an upper extremity or lower extremity of a user
and supporting the holding part to be able to move,

astorage part (80) storing training information, which storage part storing predetermined first training information,
a motion information acquiring part (61) acquiring motion information accompanying movement of said holding
part, said motion information acquiring part acquiring first motion information of said holding part moved based
on said first training information,

a motion assessing part (72) generating assessment information assessing said motion information, said motion
assessing part assessing said first motion information and generating first assessment information, and

a display part (40) displaying at least one of said training information, said motion information, and said assess-
ment information;

the apparatus characterised by comprising:

an assessmentinformation predicting part (74) predicting assessmentinformation of the user based on a plurality
of said assessment information of other users stored in the storage part (80) and generating predicted assess-
ment information,.

The rehabilitation support apparatus (1) according to claim 1, wherein said motion assessing part (72) generates
said first assessment information based on a comparison of said first training information and said first motion
information.

The rehabilitation support apparatus (1) according to claim 1 or 2, further comprising a training information setting
part (73) generating next training information based on said assessment information and storing said training infor-
mation in said storage part (80) and, characterized by said training information setting part generating second
training information based on said first assessment information and storing said second training information in said
storage part.

The rehabilitation support apparatus (1) according to claim 3, wherein said motion information acquiring part (61)
acquires second motion information of said holding part (20) moved based on said second training information, said
motion assessing part (72) assesses said second motion information to generate second assessment information,
and said training information setting part (73) generates said second training information based on said first assess-
ment information and/or said second assessment information.

The rehabilitation support apparatus (1) according to claim 3 or 4, wherein said training information setting part (73)
generates said training information by selecting it from a predetermined plurality of said training information in said

storage part (80).

The rehabilitation support apparatus (1) according to any one of claims 3 to 5, further comprising an interface part
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(62) for entering initial assessment information on the motor functions of the user and, wherein said training infor-
mation setting part (73) generates said first training information based on said initial assessment information and
stores said first training information in said storage part (80).

The rehabilitation support apparatus (1) according to any one of claims 1 to 6, wherein said display part (40) displays
said motion information in real time in accordance with movement of said holding part (20).

The rehabilitation support apparatus (1) according to any one of claims 1 to 7, wherein said arm part (30) has a
support point at one end and can move with at least one degree of freedom from said support point.

The rehabilitation support apparatus (1) according to any one of claims 1 to 8, wherein said training information and
said motion information include at least one among a position of said holding part (20), a movement time of said
holding part, a speed of said holding part, an acceleration of said holding part, and a force applied to said holding part.

The rehabilitation support apparatus (1) according to any one of claim 1 to 9, wherein said display part (40) displays
at least one of said training information, said assessment information, and said predicted assessment information.

The rehabilitation support apparatus (1) according to any one of claims 1 to 10, further comprising an assessment
information converting part (75) converting said assessment information to corresponding other assessment infor-
mation or converting said corresponding other assessment information to said assessment information.

The rehabilitation support apparatus (1) according to claim 11, wherein said other assessment information is shown
by assessment items according to Fugl-Meyer Assessment.

A control program for a rehabilitation support apparatus (1) of claim 1, making the rehabilitation support apparatus
perform

a step of storing (S2) training information, which step storing predetermined training information,

a step of acquiring motion information accompanying movement of said holding part, which step acquiring motion
information of said holding part moved based on said training information,

a step of generating (S10, S14) assessment information assessing said motion information, which step assessing
said motion information and generating assessment information, and

a step of displaying (S3; S4) at least one of said training information, said motion information, and said assessment
information;

the control program characterised by comprising:

a step of predicting assessment information of the user based on a plurality of said assessment information of other
users and generating (S34) predicted assessment information.

Patentanspriiche

1.

Rehabilitationsunterstiitzungsvorrichtung (1), umfassend:

ein Armteil (30), das ein Halteteil (20) aufweist, zum Halten eines Teils einer oberen Extremitat oder unteren
Extremitat eines Benutzers und Stiitzen des Halteteils, um zum Bewegen in der Lage zu sein,

ein Speicherteil (80) zum Speichern von Trainingsinformationen, wobei das Speicherteil vorbestimmte erste
Trainingsinformationen speichert,

ein Teil (61) zum Erfassen von Bewegungsinformationen, das Bewegungsinformationen begleitend mit einer
Bewegung des Halteteils erfasst, wobei das Teil zum Erfassen von Bewegungsinformationen erste Bewegungs-
informationen des Halteteils, das sich, basierend auf den ersten Trainingsinformationen, bewegt, erfasst,

ein Bewegungsbewertungsteil (72) zum Erzeugen von Bewertungsinformationen, die die Bewegungsinforma-
tionen bewerten, wobei das Bewegungsbewertungsteil die ersten Bewegungsinformationen bewertet und erste
Bewertungsinformationen erzeugt, und

ein Anzeigeteil (40) zum Anzeigen mindestens einer von den Trainingsinformationen, den Bewegungsinforma-
tionen und den Bewertungsinformationen;

wobei die Einrichtung dadurch gekennzeichnet ist, dass sie umfasst:

ein Teil (74) zum Vorhersagen von Bewertungsinformationen, das Bewertungsinformationen des Benutzers,
basierend auf einer Vielzahl der Bewertungsinformationen von anderen in dem Speicherteil (80) gespeicherten
Benutzern, vorhersagt und vorhergesagte Bewertungsinformationen erzeugt.
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Rehabilitationsunterstiitzungsvorrichtung (1) nach Anspruch 1, wobei das Bewegungsbewertungsteil (72) die ersten
Bewertungsinformationen, basierend auf einem Vergleich der ersten Trainingsinformationen und der ersten Bewe-
gungsinformationen, erzeugt.

Rehabilitationsunterstiitzungsvorrichtung (1) nach Anspruch 1 oder 2, weiter umfassend ein Teil (73) zum Festlegen
von Trainingsinformationen, das nachste Trainingsinformationen, basierend auf den Bewertungsinformationen, er-
zeugt und die Trainingsinformationen in dem Speicherteil (80) speichert und, dadurch gekennzeichnet, dass das
Teil zum Festlegen von Trainingsinformationen zweite Trainingsinformationen, basierend auf den ersten Bewer-
tungsinformationen, erzeugt und die zweiten Trainingsinformationen in dem Speicherteil speichert.

Rehabilitationsunterstiitzungsvorrichtung (1) nach Anspruch 3, wobei das Teil (61) zum Erfassen von Bewegungs-
informationen zweite Bewegungsinformationen von dem Halteteil (20) erfasst, das, basierend auf den zweiten Trai-
ningsinformationen, bewegt wird, das Bewegungsbewertungsteil (72) die zweiten Bewegungsinformationen zum
Erzeugen zweiter Bewertungsinformationen bewertet, und das Teil (73) zur Festlegung von Trainingsinformationen
die zweiten Trainingsinformationen, basierend auf den ersten Bewertungsinformationen und/oder den zweiten Be-
wertungsinformationen, erzeugt.

Rehabilitationsunterstiitzungsvorrichtung (1) nach Anspruch 3 oder 4, wobei das Teil (73) zur Festlegung von Trai-
ningsinformationen die Trainingsinformationen durch Auswahlen derselben aus einer vorbestimmten Vielzahl der
Trainingsinformationen in dem Speicherteil (80) erzeugt.

Rehabilitationsunterstiitzungsvorrichtung (1) nach einem der Anspriiche 3 bis 5, weiter umfassend ein Schnittstel-
lenteil (62) zur Eingabe anfanglicher Bewertungsinformationen hinsichtlich der Motorik des Benutzers und, wobei
das Teil (73) zur Festlegung von Trainingsinformationen die ersten Trainingsinformationen, basierend auf den an-
fanglichen Bewertungsinformationen, erzeugt und die ersten Trainingsinformationen in dem Speicherteil (80) spei-
chert.

Rehabilitationsunterstiitzungsvorrichtung (1) nach einem der Anspriiche 1 bis 6, wobei das Anzeigeteil (40) die
Bewegungsinformationen in Echtzeit gemafl der Bewegung des Halteteils (20) anzeigt.

Rehabilitationsunterstiitzungsvorrichtung (1) nach einem der Anspriiche 1 bis 7, wobei das Armteil (30) einen Stiitz-
punkt an einem Ende aufweist und sich mit mindestens einem Freiheitsgrad von dem Stltzpunkt bewegen kann.

Rehabilitationsunterstiitzungsvorrichtung (1) nach einem der Anspriiche 1 bis 8, wobei die Trainingsinformationen
und die Bewegungsinformationen mindestens eines unter einer Position des Halteteils (20), einer Bewegungszeit
des Halteteils, einer Geschwindigkeit des Halteteils, einer Beschleunigung des Halteteils und einer auf das Halteteil
angewendeten Kraft einschlielen.

Rehabilitationsunterstiitzungsvorrichtung (1) nach einem von Anspruch 1 bis 9, wobei das Anzeigeteil (40) mindes-
tens eine von den Trainingsinformationen, den Bewertungsinformationen und den vorhergesagten Bewertungsin-
formationen anzeigt.

Rehabilitationsunterstiitzungsvorrichtung (1) nach einem der Anspriiche 1 bis 10, weiter umfassend ein Bewer-
tungsinformations-Umwandlungsteil (75), das die Bewertungsinformationen zu entsprechenden anderen Bewer-
tungsinformationen umwandelt, oder die entsprechenden anderen Bewertungsinformationen zu den Bewertungs-
informationen umwandelt.

Rehabilitationsunterstiitzungsvorrichtung (1) nach Anspruch 11, wobei die anderen Bewertungsinformationen durch
Bewertungspunkte gemaR dem Fugl-Meyer-Assessment gezeigt werden.

Steuerprogramm fir eine Rehabilitationsunterstiitzungsvorrichtung (1) nach Anspruch 1, das vorsieht, dass die
Rehabilitationsunterstiitzungsvorrichtung ausfihrt

einen Schritt zum Speichern (S2) von Trainingsinformationen, wobei der Schritt vorbestimmte Trainingsinformatio-
nen speichert,

einen Schritt zum Erfassen von Bewegungsinformationen, die die Bewegung des Halteteils begleiten, wobei der
Schritt Bewegungsinformationen des Halteteils, das, basierend auf den Trainingsinformationen, bewegt wird, erfasst,
einen Schritt zum Erzeugen (S10, S14) von Bewertungsinformationen, die die Bewegungsinformationen bewerten,
wobei der Schritt die Bewegungsinformationen bewertet und Bewertungsinformationen erzeugt, und

20



15

20

25

30

35

40

45

50

55

EP 3 165 208 B1

einen Schritt zum Anzeigen (S3, S4) von mindestens einer von den Trainingsinformationen, den Bewegungsinfor-
mationen und den Bewertungsinformationen;
wobei das Steuerprogramm dadurch gekennzeichnet ist, dass es umfasst:

einen Schritt zum Vorhersagen von Bewertungsinformationen des Benutzers, basierend auf einer Vielzahl der
Bewertungsinformationen von anderen Benutzern,
und Erzeugen (S34) von vorhergesagten Bewertungsinformationen.

Revendications

1.

Appareil de support de rééducation (1) comprenant :

une partie de bras (30) ayant une partie de maintien (20) pour maintenir une partie d’'une extrémité supérieure
ou d’une extrémité inférieure d’un utilisateur et supportant la partie de maintien pour qu’elle puisse se déplacer,
une partie de stockage (80) stockant des informations d’entrainement, laquelle partie de stockage stockant des
premiéres informations d’entrainement prédéterminées,

une partie d’acquisition d’informations de mouvement (61) acquérant des informations de mouvement accom-
pagnant un déplacement de ladite partie de maintien, ladite partie d’acquisition d’informations de mouvement
acquérant des premiéres informations de mouvement de ladite partie de maintien déplacée surla base desdites
premiéres informations d’entrainement,

une partie d’évaluation de mouvement (72) générant des informations d’évaluation évaluantlesdites informations
de mouvement, ladite partie d’évaluation de mouvement évaluantlesdites premiéres informations de mouvement
et générant des premiéres informations d’évaluation, et

une partie d’affichage (40) affichant au moins I'une desdites informations d’entrainement, desdites informations
de mouvement, et desdites informations d’évaluation ;

'appareil caractérisé en ce qu’il comprend :

une partie de prédiction d’informations d’évaluation (74) prédisant des informations d’évaluation de I'utilisateur
sur la base d’'une pluralité desdites informations d’évaluation d’autres utilisateurs stockées dans la partie de
stockage (80) et générant des informations d’évaluation prédites.

Appareil de support de rééducation (1) selon la revendication 1, dans lequel ladite partie d’évaluation de mouvement
(72) génére lesdites premiéres informations d’évaluation sur la base d’'une comparaison desdites premiéres infor-
mations d’entrainement et desdites premiéres informations de mouvement.

Appareil de support de rééducation (1) selon la revendication 1 ou 2, comprenant en outre une partie de réglage
d’'informations d’entrainement (73) générant de prochaines informations d’entrainement sur la base desdites infor-
mations d’évaluation et stockant lesdites informations d’entrainement dans ladite partie de stockage (80) et, carac-
térisé parladite partie de réglage d’'informations d’entrainement générant des secondes informations d’entrainement
sur la base desdites premiéeres informations d’évaluation et stockant lesdites secondes informations d’entrainement
dans ladite partie de stockage.

Appareil de support de rééducation (1) selon la revendication 3, dans lequel ladite partie d’acquisition d'informations
de mouvement (61) acquiert des secondes informations de mouvement de ladite partie de maintien (20) déplacée
sur la base desdites secondes informations d’entrainement, ladite partie d’évaluation de mouvement (72) évalue
lesdites secondes informations de mouvement pour générer des secondes informations d’évaluation, et ladite partie
de réglage d’'informations d’entrainement (73) génére lesdites secondes informations d’entrainement sur la base
desdites premiéres informations d’évaluation et/ou desdites secondes informations d’évaluation.

Appareil de support de rééducation (1) selon la revendication 3 ou 4, dans lequel ladite partie de réglage d’infor-
mations d’entrainement (73) génere lesdites informations d’entrainement en les sélectionnant parmi une pluralité
prédéterminée desdites informations d’entrainement dans ladite partie de stockage (80).

Appareil de support de rééducation (1) selon I'une quelconque des revendications 3 a 5, comprenant en outre une
partie d’interface (62) pour entrer des informations d’évaluation initiales sur les fonctions motrices de I'utilisateur et,
dans lequel ladite partie de réglage d’informations d’entrainement (73) génere lesdites premiéres informations
d’entrainement sur la base desdites informations d’évaluation initiales et stocke lesdites premiéres informations
d’entrainement dans ladite partie de stockage (80) .
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Appareil de support de rééducation (1) selon I'une quelconque des revendications 1 a 6, dans lequel ladite partie
d’'affichage (40) affiche lesdites informations de mouvement en temps réel conformément a un déplacement de
ladite partie de maintien (20).

Appareil de support de rééducation (1) selon I'une quelconque des revendications 1 a 7, dans lequel ladite partie
de bras (30) a un point de support a une extrémité et peut se déplacer avec au moins un degré de liberté a partir
dudit point de support.

Appareil de support de rééducation (1) selon 'une quelconque des revendications 1 a 8, dans lequel lesdites
informations d’entrainement et lesdites informations de mouvement incluent au moins l'un parmi une position de
ladite partie de maintien (20), un temps de déplacement de ladite partie de maintien, une vitesse de ladite partie
de maintien, une accélération de ladite partie de maintien, et une force appliquée a ladite partie de maintien.

Appareil de support de rééducation (1) selon I'une quelconque des revendications 1 a 9, dans lequel ladite partie
d’affichage (40) affiche au moins I'une desdites informations d’entrainement, desdites informations d’évaluation, et
desdites informations d’évaluation prédites.

Appareil de support de rééducation (1) selon 'une quelconque des revendications 1 a 10, comprenant en outre une
partie de conversion d’informations d’évaluation (75) convertissant lesdites informations d’évaluation en d’autres
informations d’évaluation correspondantes ou convertissant lesdites autres informations d’évaluation correspon-
dantes en lesdites informations d’évaluation.

Appareil de supportde rééducation (1) selon larevendication 11, dans lequel lesdites autres informations d’évaluation
sont montrées par des items d’évaluation selon I'Evaluation de Fugl-Meyer.

Programme de commande pour un appareil de support de rééducation (1) de la revendication 1, amenant I'appareil
de support de rééducation a effectuer

une étape consistant a stocker (S2) des informations d’entrainement, laquelle étape stockant des informations
d’entrainement prédéterminées,

une étape consistant a acquérir des informations de mouvement accompagnant un déplacement de ladite partie
de maintien, laquelle étape acquérant des informations de mouvement de ladite partie de maintien déplacée sur la
base desdites informations d’entrainement,

une étape consistant a générer (S10, S14) des informations d’évaluation évaluant lesdites informations de mouve-
ment, laquelle étape évaluant lesdites informations de mouvement et générant des informations d’évaluation, et
une étape consistant a afficher (S3 ; S4) au moins I'une desdites informations d’entrainement, desdites informations
de mouvement, et desdites informations d’évaluation ;

le programme de commande caractérisé en ce qu’il comprend :

une étape consistant a prédire des informations d’évaluation de l'utilisateur sur la base d’une pluralité desdites
informations d’évaluation d’autres utilisateurs et a générer (S34) des informations d’évaluation prédites.
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