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Description

TECHNICAL FIELD OF THE INVENTION

[0001] The invention relates to a restraint management apparatus and method for use in restraining a subject, and in
particular relates to a restraint management apparatus and method for use in conjunction with a medical restraint system.

BACKGROUND TO THE INVENTION

[0002] In clinical environments such as hospitals and care homes, it is sometimes necessary to restrain a subject,
e.g. by fixating them to their bed by means of restraining straps or the like. Use of such restraints may be required, for
example, when patients (subjects) become very active due to a certain disease (e.g. one which causes delirium), such
that they risk injuring themselves or dislodging or damaging medical equipment such as IV lines, endotracheal tubes or
feeding tubes. Some subjects may not be permitted to get out of bed without assistance, for instance because they are
connected to medical equipment and/or because they are at a high risk of falling over if they attempt to do so. It is
therefore an important patient safety issue to restrain certain subjects when necessary. Currently, restraining straps are
applied manually by medical staff. However; with current systems changing restraint parameters such as range/length
(i.e. the freedom of movement the restraining straps permit the subject) requires manual intervention by a caregiver,
and this means that the restraint parameters are normally kept the same for the whole period during which the restraints
are in place.
[0003] Decisions about when to apply/release restraints for a given patient are made by medical staff based on their
observations. However; it is generally not possible for medical staff to observe every subject in their care, all of the time.
This means that there are times when a subject’s restraint status is not appropriate to their current condition (e.g. they
remain restrained even when lying quietly, they are not restrained whilst moving violently, they are restrained with too
great or too little freedom of movement for their current condition).
[0004] There is therefore a need for a system which can reduce the amount of time for which a subject is inappropriately
restrained. Preferably such a system would be able to achieve a more optimal balance between the clinical need to
ensure the safety of the subject and the subject’s need to be comfortable and free to move.
[0005] US 2007/0288263 A1 describes methods and systems for monitoring quality and performance at a healthcare
facility. US 2014/0379224 A1 describes a wheelchair that comprises restraint components to secure the occupant on
the wheelchair by employing tension cables and assisting him to avoid collisions with obstacles in the environment as
the occupant moves.

SUMMARY OF THE INVENTION

[0006] The scope of the invention is determined by the appending independent claims. Preferred embodiments are
determined by the dependent claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] For a better understanding of the invention, and to show more clearly how it may be carried into effect, reference
will now be made, by way of example only, to the accompanying drawings, in which:

Figure 1 is an illustration of a restraint management apparatus according to a general embodiment of the invention;
Figure 2 is a flow chart illustrating a method for use in restraining a subject according to a general embodiment of
the invention; and
Figure 3 is an illustration of an example restraint device for use with a restraint management apparatus according
to the invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0008] Figure 1 shows a restraint management apparatus 10 according to an embodiment of the invention. The restraint
management apparatus 10 is for use with a restraint device 14 configured to restrain a body part of a subject. In
embodiments the restraint device 14 is configured to provide a controllable resistance to movement of a body part. The
restraint management apparatus 10 comprises a processing unit. In some embodiments the restraint management
apparatus also comprises one or more functional modules, e.g. an alarm module, a display module, a communications
module, a user input module, a subject feedback module to present messages to the subject (e.g. audio or text messages),
a lighting module to illuminate the subject and/or their surroundings, etc. The processing unit of the restraint management
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apparatus 10 is arranged to receive one or more types of sensor data 16. In some embodiments the processing unit is
arranged to receive sensor data 16 from one or more sensor devices 18. Each sensor device 18 can be, e.g., a camera,
microphone, accelerometer, medical monitoring device, or any other type of sensor device arranged to collect sensor
data relating to a subject. In some embodiments the processing unit is arranged to receive sensor data from the restraint
device 14. In some embodiments the processing unit is arranged to receive sensor data from a user input module of the
restraint management apparatus (e.g. where a caregiver has manually input readings obtained by a sensor), and/or a
communications module of the restraint management apparatus (e.g. where sensor data is sent to the restraint man-
agement apparatus from a remote electronic device, such as a laptop or smartphone of a caregiver). In some embodiments
the processing unit is arranged to receive sensor data in real time. In alternative embodiments the processing unit is
arranged to receive sensor data at periodic intervals, e.g. in response to a request sent from the processing unit to a
sensor device 18 or the restraint device 14.
[0009] In some embodiments the processing unit is further arranged to receive non-sensor data, which may or may
not be related to the subject. Subject-related non-sensor data can comprise, for example, historical subject information,
medical test results, diagnoses, etc. Non-subject related non-sensor data can comprise, for example, software updates,
information relating to a restraint device, or any other type of information/data that may be used by the restraint man-
agement apparatus. In some embodiments the non-sensor data comprises a manually-input restraint parameter which
has been input to a restraint device by a caregiver. It will be appreciated that manually-input data comprises any data
received by a device which originates from a caregiver or other human. Manually-input data can, but need not, be input
via an input interface of the device receiving the data. Manually-input data can also be input via a remote device in
communication with the device receiving the data. Non-sensor data may be received in any of the manners described
above in relation to the sensor data.
[0010] The processing unit is further arranged to determine a status of a subject based on the received sensor data
(and, in some embodiments, received non-sensor data). The determined status should be related to the restraint re-
quirements of the subject, and will generally therefore be indicative of a current or expected amount/type of activity/move-
ment of the subject. In some embodiments the processing unit is arranged to determine a status of a subject by determining
one or more of: a physiological condition of the subject, a position of the subject; a position of a body part of the subject;
a movement level of a body part of the subject; an activity level of the subject; whether the subject is asleep or awake;
whether the subject’s eyes are open; whether the subject is delirious; whether movement of a body part of the subject
meets a predefined criterion (e.g. defined such that only unusual movement will meet the criterion); whether movement
of the subject meets a predefined criterion (e.g. defined such that only unusual movement will meet the criterion).
[0011] Various techniques for extracting physiological, position and/or activity information from sensor data are known
in the art. For example, data from an accelerometer mounted on the subject, and/or from a pressure sensor mounted
on their hospital bed can be analyzed to determine the position of a subject and/or whether and to what extent the subject
is moving. Subject movement can also be determined from image data acquired by a camera, using video analysis
techniques. Image data can be used to determine the proximity of a body part of a subject to a medical device or other
object (e.g. a wall, bed rail, item of furniture, etc.) Audio data collected by a microphone can detect vocalizations,
movement noises and/or impact noises generated by the patient, which can be used to determine whether they are in
distress, likely to attempt to get out of bed, and/or are at risk of harming them self. Physiological data (e.g. heart rate,
respiration rate, breathing pattern, ECG data) can be used in the determination of the status of a subject, e.g. by indicating
whether the subject is asleep or awake, indicating which sleep stage the subject is in, and/or indicating whether they
are experiencing increased circulatory effort (which can result from increased activity).
[0012] In some embodiments the processing unit is arranged to determine the status of a subject by detecting patterns
and/or features in the received sensor data. For example, in some embodiments signatures and/or patterns associated
with features of interest (such as a particular body part in an image of the subject; a particular object in an image of the
subject; a vocalization in an audio recording of the subject; an impact sound in an audio recording of the subject; a peak
in accelerometer data, etc.) are stored in a memory associated with the processing unit, and the processing unit is
arranged to determine the status of a subject by comparing detected patterns/features with the stored signatures/patterns.
In some embodiments the determination is performed based on received sensor data from a particular instant in time
(i.e. the determination uses a static analysis). In some embodiments the determination is performed using received
sensor data covering a time period (i.e. the determination uses a dynamic analysis). In some embodiments determining
the status of a subject comprises tracking a detected feature over a time period. In some embodiments determining the
status of a subject comprises detecting movement of a body part of the subject. In some such embodiments, detected
movements are classified as being one or more of several different predefined movement types. Any suitable known
signal analysis and feature extraction techniques may be used in the performance of step 202.
[0013] In a particular embodiment in which the received sensor data 16 comprises image data containing the subject
and their immediate surroundings, the processing unit is arranged to determine the status of the subject by detecting,
using image analysis techniques, the relative positions of body parts of the subjects and objects. The detected body
parts can comprise, for example, one or more of a hand, a foot, the head, etc. The detected objects can comprise, for
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example, one or more of a patient monitor, an IV stand, a bed rail, a bedside table, etc. In some such embodiments the
processing unit is arranged to calculate distances between the detected body parts and the detected objects. In some
such embodiments the processing unit is arranged to compare the calculated distances to a predefined threshold. The
subject status may then be determined in dependence on the result(s) of the comparing. For example, in some embod-
iments a status indicating that restraint of a body part is required will be determined only if the distance between that
body part and an object is less than the predefined threshold. In some embodiments a status indicating that restraint of
multiple or all body parts is required will be determined if the distance between at least one body part and an object is
less than the predefined threshold. In further or alternative embodiments, the processing unit is arranged to calculate
the velocity of a detected body part towards a detected object (for example from a series of measurements of the relative
positions of body parts and objects obtained from a time series of images). In some such embodiments the processing
unit is arranged to compare the calculated velocity to a predefined velocity threshold. The subject status may then be
determined in dependence on the result(s) of the comparing. For example, in some embodiments a status indicating
that restraint of a body part is required will be determined only if the velocity of the body part towards the object is more
than the predefined velocity threshold. In some embodiments a status indicating that restraint of multiple or all body
parts is required will be determined if the velocity of at least one body part towards an object is more than the predefined
velocity threshold. An exemplary velocity threshold could be 2m/s.
[0014] In some embodiments (i.e. embodiments in which the processing unit is arranged to receive sensor data in
real time) the processing unit is arranged to determine a status of a subject in real time or near real time.
[0015] In some embodiments the determined subject status comprises a status value (which may, for example, take
the form of a descriptive indication (e.g. asleep with low activity, asleep with high activity, awake with low activity, awake
with high activity, delirious, violent, etc.) a numerical score (e.g. representing activity level), and/or a non-numerical
status indication (e.g. a color corresponding to a low, medium or high risk that the patient will cause harm if not restrained).
In some embodiments the determined subject status comprises a status value in respect of each of multiple factors,
where a factor could be, e.g., activity level, medical condition, sleep/wake state, lucidity, etc. In some embodiments the
determined subject status is indicated, e.g. by the restraint management apparatus or a device in communication with
the restraint management apparatus. In some such embodiments indicating the determined subject status comprises
displaying a message or visual status indication. In some embodiments indicating the determined subject status com-
prises emitting light of a particular color.
[0016] The processing unit is further arranged to determine, based on the determined subject status, a restraint
parameter for a restraint device configured to restrain a body part of the subject, e.g. the restraint device 14. The
determined restraint parameter can comprise, for example, one or more of: activation/inactivation of the restraint device
(i.e. as a whole), activation/inactivation of a given restraining component of the restraint device, tightness/length of a
given restraining component, duration of activation of the restraint device or of a given restraining component, etc. In
some embodiments the processing unit is provided with a set of rules/relationships (e.g. stored in a memory of the
restraint management device) relating restraint parameters to subject status and is arranged to use these rules/relation-
ships in determining a restraint parameter. An example of such a rule could be, "if subject status = excessive hand
movement, set hand restraining components to maximum tightness".
[0017] In embodiments where the restraint device can provide a controllable resistance to movement of a body part,
the restraint parameter can indicate a level of resistance to movement to be provided by the restraint device.
[0018] In some embodiments the processing unit is arranged to determine a restraint parameter by applying at least
one predefined criterion to the determined subject status. In some embodiments the predefined criterion comprises a
set of conditions. In some embodiments the set of conditions comprises a time-based condition and a value-based
condition. A value-based condition is defined such that whether or not a status value meets the condition depends on
the value itself. A time-based condition, on the other hand, specifies a condition (e.g. a minimum) relating to the amount
of time for which the status information has consistently met a value-based condition. Providing a time-based condition
can be advantageous because some status factors may need to be consistently present for a duration of time before
they can be considered to reliably indicate that a change in a restraint parameter (e.g. application of the restraint device
to a currently unrestrained subject) is required. In some embodiments the set of conditions comprises a plurality of value-
based conditions.
[0019] In some embodiments the processing unit is arranged to determine a restraint parameter using a function of
the distance from a body part to an object in the environment, and/or of the velocity of a body part towards an object in
the environment. An exemplary function based on distance x is set out below:

x ≤ BT Fr = Fmax
x > RT Fr = Fmin
Otherwise 
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where BT is a blocking threshold distance at which the movement of the body part is to be blocked (i.e. a maximum
restraining force, Fmax, is to be applied), RT is a restraining threshold distance beyond which a minimum restraining
force (Fmin) is to be applied. This function leads to the restraining force increasing from the minimum force at distances
greater than RT up to the maximum force at distances of BT or less. An exemplary value for Fmax can be 1000 Newton
(N), although any force that would prevent movement of the body part can be used. An exemplary value for Fmin can be
0.1 N, although any force that would allow free or reasonably free movement of the body part can be used. An exemplary
value for BT can be 10 centimeters, and an exemplary value for RT can be 25 cm. The restraining force provided by the
above function can be related to a restraint parameter. It will be appreciated that the above function is merely exemplary,
and those skilled in the art will be aware of other types or forms of functions that can be used to relate distance and/or
velocity to a restraining force.
[0020] In embodiments where the subject status comprises a status value for each of multiple factors, the at least one
predefined criterion may be factor-specific. For example, in some embodiments the determined subject status comprises
a status value for the factor "sleep/wake state" and a status value for the factor "activity level". In some such embodiments
the processing unit is arranged to determine a restraint parameter based on both whether the sleep/wake state value
is equal to a predefined value and whether the activity level value exceeds a predefined threshold. For example, in some
such embodiments if the sleep/wake status value is "asleep" and the activity level is "medium" then the processing unit
will determine that the restraining device should be used, but if the sleep/wake status value is "awake" and the activity
level is "medium" then the processing unit will determine that the restraining device should not be used.
[0021] In some embodiments the processing unit includes a machine learning module, configured to use standard
machine learning techniques to identify or generate rules, relationships, etc. relating restraint parameters to subject
status. In some such embodiments the machine learning module is configured to apply machine learning techniques to
historical data, e.g. historical subject status data, historical physiological measurement data, and/or historical restraint
information (e.g. information about restraint parameters used and/or their appropriateness). In some embodiments (i.e.
embodiments in which the processing unit is arranged to receive manually-input restraint parameters from the restraint
device 14), the machine learning module is configured to generate rules/relationships relating restraint parameters to
subject status based on manually-input restraint parameters received from the restraint apparatus. In some such em-
bodiments the machine learning module is arranged to update existing rules/relationships based on manually-input
restraint parameters received from the restraint apparatus. In some such embodiments the processing unit 12 is arranged
to determine a restraint parameter based on rules or relationships generated or identified by the machine learning module.
[0022] In preferred embodiments the processing unit is arranged to determine a restraint parameter in real time or
near real time. Advantageously this feature can prevent inappropriate restraint of a subject, and minimize the amount
of time for which a subject is restrained. Conversely, it can ensure that restraint is applied rapidly when required, reducing
the risk of harm to the subject.
[0023] The processing unit is further arranged to output a signal 12 based on the determined restraint parameter. In
some embodiments the signal 12 comprises a control signal, and is output to the restraint device 14, e.g. by a commu-
nications module of the restraint management apparatus 10. In some such embodiments the signal 12 causes the
restraint device to apply the determined restraint parameter. For example, in one example embodiment in which the
determined restraint parameter comprises a specified length of a given restraint component of the restraint device 14,
the output signal 12 comprises a control signal which causes the restraint device 14 to set the length of the given restraint
component to be the specified length. In another example embodiment in which the determined restraint parameter
indicates a level of resistance to movement to be provided by the restraint device 14, the output signal 12 comprises a
control signal which causes the restraint device 14 to set the resistance to movement to the specified level of resistance.
In some embodiments in which the signal 12 is output to the restraint device 14, the signal 12 is arranged to cause the
restraint device 14 to display the determined restraint parameter, e.g. on a display associated with the restraint device
14. In some embodiments the signal comprises an instruction to a caregiver to implement the determined restraint
parameter.
[0024] In some embodiments the signal comprises a control signal arranged to cause a message to be presented to
the subject. Such a message could provide the subject with instructions and/or reassurance. A suitable message could
say, for example, "Please calm down. A nurse will be with you shortly". In some embodiments the message to the subject
comprises an audio message, e.g. generated by a loudspeaker comprised in or in communication with the restraint
management device 10. In some embodiments the message to the subject comprises a visual message, e.g. displayed
by a display comprised in or in communication with the restraint management device 10.
[0025] In some embodiments the processing unit is arranged to output the signal 12 after a predefined amount of time
has passed since the processing unit last output a signal of the same type as the current signal 12 (e.g. in some



EP 3 274 884 B1

6

5

10

15

20

25

30

35

40

45

50

55

embodiments an instruction or control signal arranged to cause adjustment of a particular restraint would comprise a
first type of signal, and an instruction or control signal arranged to cause adjustment of a different restraint, a control
signal arranged to generate an alarm, a warning message to a caregiver, etc. would each be considered to be a signal
of a different type to the first signal). This can reduce the stress experienced by the subject, since if restraint parameters
are changed too often this can confuse or surprise the subject.
[0026] In some embodiments the signal 12 comprises a control signal and is sent to a functional module of the restraint
management apparatus 10. In such embodiments the control signal may be arranged, for example, to cause one or
more of:

an alarm module to generate an alarm;
a subject feedback module to generate a message to the subject;
a communications module to generate a message to a caregiver;
a communications module to send a signal to a remote device;
a communications module to send a signal to the restraint management apparatus;
a display module to display information;
a lighting module to activate a light.

[0027] In some embodiments the processing unit is arranged to output a plurality of signals, for example a control
signal to the restraint device 14 and a control signal to an alarm module of the restraint management apparatus 10
causing it to generate an alarm. In some embodiments the processing unit is arranged to output a signal 12 continuously,
in real-time or near real-time. In some embodiments the processing unit is arranged to output a signal in response to a
change in the determined parameter. In some embodiments the processing unit is arranged to output a signal 12 at
periodic intervals.
[0028] The restraint device 14 can be any device arranged to restrain (i.e. to restrict the movement of) a body part of
a subject. In some embodiments the restraint device 14 comprises multiple restraint components, each of which is
arranged to restrain a particular body part. In some such embodiments, the restraint components comprise one or more
straps (e.g. wrist straps, ankle straps, a waist strap, etc.). In some embodiments the restraint components comprise one
or more tethers. In some embodiments the restraint device 14 comprises one or more bed rails. In some embodiments
the restraint device 14 comprises a bed sheet or cover which can be adjustably tightened over the subject. In some
embodiments the restraint device is attached to or integrated in a hospital bed. Preferably the restraint device 14 is
arranged such that one or more restraint parameters (e.g. strap tightness/length, tether length, bed rail height, resistance
to movement) are adjustable during use of the restraint device 14. Preferably, the restraint device is arranged to be as
user friendly as possible. For example, straps can comprise a soft and/or padded material. Straps and/or tethers may
be arranged to vary the resistance to movement in dependence on the length/tightness for variable fixation ranges. This
can advantageously achieve a subtle braking of a moving body part rather than a hard stop, which can reduce the stress
felt by the subject as a result of being restrained.
[0029] In some embodiments the restraint device 14 includes at least one sensor for acquiring sensor data. In some
embodiments the restraint device 14 includes at least one sensor associated with each restraint component of the
restraint device 14. The at least one sensor can comprise, for example, a strain gauge; an accelerometer; a position
sensor. In some embodiments the restraint device 14 includes a sensor arranged to detect a parameter of the subject
(e.g. position of a given body part, movement of a given body part, etc.). In some embodiments the restraint device 14
includes a sensor arranged to detect a parameter of the restraint device (e.g. position of a bed rail; length of a strap;
tension in a strap/tether; whether or not a given restraint component is in use; etc.). In some embodiments in which the
restraint device 14 includes at least one sensor, the restraint device 14 is arranged to output sensor data, e.g. to the
restraint management apparatus 10 or to another remote device (such as a patient monitoring device or a hospital
computer system).
[0030] The restraint device 14 can be an automated restraint device or a manually operated restraint device. A manually
operated restraint device requires a human operator to adjust its restraint parameters. In embodiments where the restraint
management device 10 is used in conjunction with a manually operated restraint device, the restraint management
device is arranged to alert a caregiver to a change in the determined restraint parameter, so that the caregiver can
implement the newly determined parameter. Although caregiver intervention to adjust the restraint device is still required,
in such situations the restraint management system significantly reduces the burden on caregivers by reducing or
removing the need for a caregiver to continuously monitor the status of subject.
[0031] An automated restraint device, on the other hand, is able to adjust one or more of its restraint parameters
without input from a human operator, e.g. in response to a control signal received from the restraint management
apparatus 10. Advantageously, the use of an automated restraint device in conjunction with a restraint management
apparatus according to embodiments of the invention can enable the rapid (preferably real-time) adjustment of the nature
and degree of restraint applied to a given subject, based on their current status. This can significantly reduce or even
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eliminate periods of inappropriate restraint. Preferably an automated restraint device is arranged such that restraint
parameters can also be adjusted manually, e.g. via a user interface of the restraint device. In some embodiments, an
automated restraint device is arranged such that a caregiver is required to approve/confirm a restraint parameter gen-
erated by the restraint management apparatus before the automated restraint device will apply that parameter. In some
such embodiments the approval can be done remotely, via a device (such as a nurses’ station, or portable electronic
device of a caregiver) which is in communication with the restraint management apparatus and the restraint device.
[0032] Figure 2 shows an example of a method for use in restraining a subject, which can be implemented by the
restraint management apparatus 10. In a first step 201 sensor data 16 is received, e.g. from one or more sensor devices,
from a restraint device, from a user input module of the restraint management apparatus 10, from a remote electronic
device, etc. In some embodiments the sensor data is received as a continuous stream. In some embodiments the sensor
data is received periodically. In some embodiments the sensor data is received in response to a request previously sent
to a sensor device/restraint device. In some embodiments the sensor data has been time-stamped at the time of its
generation. In some embodiments the sensor data is time-stamped at the time of its receipt, e.g. by the processing unit
of the restraint management apparatus 10. In some embodiments the received sensor data directly relates to a subject,
in that it comprises measurements of a physiological characteristic of that subject. In some embodiments the received
sensor data indirectly relates to a subject. For example, data which indirectly relates to a subject could comprise an
image or audio recording of the subject’s hospital room which includes the subject as well as their surroundings. In some
embodiments the received sensor data is stored, e.g. in a memory of the restraint management apparatus 10.
[0033] In some embodiments an optional step 202 of receiving non-sensor data relating to the subject, e.g. from a
user input module of the restraint management apparatus, a remote electronic device, etc. is performed. The subject-
related non-sensor data can comprise, e.g. test results; a medical diagnosis; historical physiological characteristic data;
clinical outcome data; treatment data, restraint data, etc. In some embodiments the received subject-related non-sensor
data is stored, e.g. in a memory of the restraint management apparatus 10.
[0034] In step 203 a status of a subject (i.e. the subject to which the received sensor data either directly or indirectly
relates) is determined based on the received sensor data, e.g. by the processing unit of the restraint management
apparatus 10. In embodiments in which subject-related non-sensor data is received, a status of the subject is determined
based additionally on the non-sensor data. In some such embodiments the received sensor data and the received non-
sensor data are combined by a data fusion module of the processing unit of the restraint management apparatus 10. In
some embodiments the combining comprises assigning one or more weights to the received sensor data and the received
non-sensor data. For example, non-sensor data in the form of data input manually by a caregiver may be assigned a
higher weight than sensor data. In some embodiments the non-sensor data can comprise a subject status manually
input by a caregiver. In some such embodiments the performance of step 203 may comprise ignoring the received sensor
data and determining the subject status to be the subject status received as non-sensor data. In some embodiments
rules, e.g. generated by the machine learning module of the processing unit, are used in the combining. The determined
subject status may take any of the forms described above in relation to the processing unit of the restraint management
apparatus 10. Likewise, determining a status of a subject can comprise any of the processing techniques described
above in relation to the processing unit of the restraint management apparatus 10.
[0035] In step 204 a restraint parameter is determined based on the determined subject status. The determined restraint
parameter may take any of the forms described above in relation to the processing unit of the restraint management
apparatus 10 or in relation to the restraint device 14. Likewise, determining a restraint parameter can comprise any of
the processing techniques described above in relation to the processing unit of the restraint management apparatus. It
is generally expected that a main consideration in the determining of a restraint parameter will be to maintain a balance
between the comfort and freedom of the subject, and the clinical need to prevent certain adverse events occurring. The
determined restraint parameter may be output in any suitable manner (including any of the manners described above
in relation to the output signal 12) such that it can be implemented in restraining (or releasing) the subject.
[0036] In some embodiments the method includes the optional additional step 205 of applying a restraint device to
the subject in accordance with the determined restraint parameter. The restraint device can have any or all of the features
described above in relation to the restraint device 14. In some embodiments applying the restraint device comprises a
caregiver manually setting a parameter of the restraint device to be equal to the determined parameter. In some em-
bodiments applying the restraint device receiving a control signal based on a determined restraint parameter, and in
response to the control signal, setting a parameter of its operation/configuration to be equal to the determined parameter.
[0037] Figure 3 shows a specific example of an automated restraint device 30 for use with a restraint management
apparatus according to the invention. The restraint device 30 comprises various restraint components arranged on a
hospital bed 31, and a control unit 32 which is in communication (either wired or wireless) with the restraint components
so as to be able to send control signals to each of the restraint components. The restraint components comprise a pair
of bed rails 33, the height of which can be adjusted in response to a control signal from the control unit 32 (e.g. by means
of any suitable actuator). The restraint components also comprise a pair of wrist cuffs 34, each of which is connected
to the hospital bed 31 by a tether 35. Similarly, the restraint components also comprise a pair of ankle cuffs 36, each of
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which is connected to the hospital bed 31 by a tether 37. The tightness of the wrist and ankle cuffs is manually adjustable
(although it will be appreciated that embodiments are possible in which the tightness of the wrist and/or ankle cuffs can
be automatically adjusted in response to a control signal from the control unit 32, e.g. by means of any suitable actuator).
The length of each wrist and ankle tethers is individually and automatically adjustable in response to a control signal
from the control unit 32, e.g. by means of any suitable actuator. The restraint components also comprise a waist strap
38. The waist strap 38 is arranged to be manually applied (although it will be appreciated that embodiments are possible
in which the waist strap can be automatically applied) but once applied can be tightened automatically in response to a
control signal from the control unit 32.
[0038] Where the restraint device is to provide a subtle braking of a moving body part rather than a hard stop as
described above, the restraint components can comprise, e.g. a wrist strap, with one end of a connector string or cord
attached thereto, and the other end attached to a spool inside a restraint actuator. The restraint actuator controls the
freedom of movement of the spool, e.g. using a braking system (known to those skilled in the art of e.g. mechatronics).
Depending on the configuration of the actuator system, the applied braking force can be proportional to the effective
restraining force in the string or cord. The braking system may include a force sensor for force feedback control. In some
embodiments, in the case of using a braking system as the main actuator, it can be important to maintain a minimal
restraining force (e.g. Fmin) in the string or cord at all times, to avoid slacking and tangling. This can be realized using
a simple spring connected to the spool. Those skilled in the art will be aware of various types of restraint components
that can be used to provide subtle braking of a moving body part.
[0039] The restraint device 30 further comprises a plurality of sensors (not shown) which are in communication (wired
or wireless) with the control unit 32 and are arranged to send data to the control unit 32. The sensors comprise an
accelerometer attached to each wrist cuff 34 and ankle cuff 36, a plurality of pressure sensors distributed over the base
of the hospital bed 31, a position sensor attached to each bed rail 33, and a strain gauge attached to each tether 35,
37. The control unit is in communication with a restraint management apparatus (e.g. the restraint management apparatus
10 of Figure 1) and is arranged to send data received from the plurality of sensors to the restraint management apparatus.
In this embodiment the restraint management apparatus is provided a separate device to the restraint device, however;
alternative embodiments are envisaged in which the restraint management apparatus is provided as a module of the
control unit 32.
[0040] The control unit 32 is arranged to receive a control signal output by a restraint management apparatus, where
the control signal is arranged to cause the restraint device to implement one or more restraint parameters determined
by the restraint management apparatus. The control unit is arranged to, in response to receiving the control signal,
implement a determined restraint parameter by sending a control signal to a restraint component arranged to cause an
operational parameter of that restraint component to become equal to the determined restraint parameter. For example,
in a case where the determined restraint parameter is "wrist tethers = 50cm", the control unit 32 sends a control signal
to each of the wrist tethers 35, the control signal being arranged to cause an actuator associated with each of the wrist
tethers to adjust the tether length to be equal to 50cm.
[0041] The control unit 32 further comprises a user interface, via which restraint parameters can be manually input by
a caregiver. The control unit 32 is arranged to, in response to receiving a manually-input restraint parameter, implement
the manually-input restraint parameter by sending a control signal to a restraint component arranged to cause an oper-
ational parameter of that restraint component to become equal to the manually-input restraint parameter. The control
unit 32 is also arranged to send the manually-input restraint parameter to the restraint management apparatus, e.g. for
use by the restraint management apparatus in generating or updating rules/relationships relating subject status to restraint
parameters, as described above in relation to Figure 1. The control unit 32 is arranged to wait for a predetermined
amount of time before implementing a change to an operating parameter of a given restraint component. In some
embodiments the predetermined waiting time may be longer if the last change was performed to implement a manually-
input restraint parameter than if the last change was performed to implement a restraint parameter determined by the
restraint management apparatus. In some embodiments the control unit is arranged such that a manual input overrides
signals received from the restraint management apparatus for a predetermined period of time.
[0042] Embodiments of the invention therefore advantageously enable the amount of time for which a subject is
inappropriately restrained to be reduced, whilst also enabling restraints to be applied rapidly in response to potentially
harmful movements by the subject, thus reducing their risk of harming them self, other people, or medical equipment.
Embodiments of the invention can facilitate automatic restraint implementation and adjustment, and therefore also have
the potential to significantly reduce the burden on caregivers, by reducing or eliminating the requirement for caregiver
involvement in both monitoring a subject and adjusting restraint devices.
[0043] While the invention has been illustrated and described in detail in the drawings and foregoing description, such
illustration and description are to be considered illustrative or exemplary and not restrictive; the invention is not limited
to the disclosed embodiments. Variations to the disclosed embodiments can be understood and effected by those skilled
in the art in practicing the claimed invention, from a study of the appended claims. In the claims, the word "comprising"
does not exclude other elements or steps, and the indefinite article "a" or "an" does not exclude a plurality. A single
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processor or other unit may fulfil the functions of several items recited in the claims. The mere fact that certain measures
are recited in mutually different dependent claims does not indicate that a combination of these measures cannot be
used to advantage. A computer program may be stored/distributed on a suitable medium, such as an optical storage
medium or a solid-state medium supplied together with or as part of other hardware, but may also be distributed in other
forms, such as via the Internet or other wired or wireless telecommunication systems. Any reference signs in the claims
should not be construed as limiting the scope.

Claims

1. A restraint management apparatus (10) for reducing a risk of damage to medical equipment and/or another person,
the restraint management apparatus comprising:
a processing unit arranged to:

receive one or more types of sensor data;
determine a status of a subject based on the received sensor data (16), wherein the status comprises a distance
between a hand of the subject and medical equipment and/or another person in the environment around the
subject and/or velocity of a hand of the subject towards medical equipment and/or another person in the envi-
ronment around the subject;
determine, based on the determined subject status, a restraint parameter for a restraint device (14) that comprises
a wrist strap configured to restrain the hand of the subject, wherein the restraint device is configured to provide
a resistance to movement of the hand, and wherein the restraint parameter indicates a level of resistance to
movement to be provided by the restraint device, and wherein the restraint parameter is determined such that
the level of resistance to movement provided by the restraint device increases as the distance between the
hand and the medical equipment and/or other person decreases and/or as the velocity of the hand towards the
medical equipment and/or other person increases; and
output a signal (12) based on the determined restraint parameter.

2. The restraint management apparatus (10) of claim 1, wherein the processing unit is further arranged to receive one
or more types of non-sensor data relating to the subject and to determine a status of a subject based additionally
on the received non-sensor data.

3. A restraint management apparatus (10) according to any preceding claim, wherein the processing unit comprises
a memory containing one or more predefined signatures, each predefined signature relating to a particular type of
feature, and wherein the processing unit is arranged to determine a status of a subject by comparing the received
data to the one or more predefined signatures to detect one or more features in the received sensor data.

4. A restraint management apparatus (10) according to any preceding claim, wherein the processing unit is arranged
to determine a status of a subject such that the determined status comprises a status value for one or more factors,
wherein each status value comprises one or more of: a descriptive indication; a numerical score; a non-numerical
level indication.

5. A restraint management apparatus (10) according to claim 4, wherein the processing unit comprises a memory
containing rules relating subject status values to restraint parameters, and is arranged to determine a restraint
parameter by applying one or more of the rules to the determined subject status value.

6. A restraint management apparatus (10) according to claim 5, wherein the processing unit comprises a machine
learning module, wherein the rules have been generated by the machine learning module based on historical data
relating to the subject, wherein the processing unit is arranged to receive a restraint parameter which has been
manually-input to a restraint device (14), and wherein the machine learning module is arranged to update the
generated rules based on the received manually-input restraint parameter.

7. A restraint management apparatus (10) according to any preceding claim, wherein the processing unit is arranged
to determine a restraint parameter such that the determined restraint parameter comprises one of:

activation of a restraint device (14);
inactivation of a restraint device;
activation of a given restraining component of a restraint device;
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inactivation of a given restraining component of a restraint device;
tightness of a given restraining component of a restraint device;
length of a given restraining component of a restraint device;
duration of activation of a restraint device;
duration of activation of a given restraining component of a restraint device.

8. A restraint management apparatus (10) according to any preceding claim, wherein the processing unit is arranged
to output a signal (12) comprising one or more of:

a control signal to an automated restraint device (14) arranged to cause the automated restraint device to apply
the determined restraint parameter;
a signal to a device associated with a caregiver, the signal comprising an instruction to the caregiver to implement
the determined restraint parameter;
a control signal to an alarm module of the restraint management apparatus arranged to cause the alarm module
to generate an alarm in dependence on the determined restraint parameter;
a control signal to a display module of the restraint management apparatus arranged to cause the display
module to display information in dependence on the determined restraint parameter;
a control signal to a subject feedback module arranged to cause the subject feedback module to generate a
message to the subject;
a control signal to a lighting module arranged to cause the lighting module to activate a light.

9. A restraint system comprising:

a restraint management apparatus (10) according to any of claims 1 to 8; and
a restraint device (14) comprising a wrist strap configured to restrain a hand of a subject, wherein the restraint
device is arranged to:

receive a signal (12) output by the restraint management apparatus, and
in response to a signal received from the restraint management apparatus, apply a restraint to the subject
or alter a parameter of a restraint applied to the subject.

10. A restraint system according to claim 9, wherein the restraint device (14) is further arranged to:

receive a manually-input restraint parameter;
in response to a signal (12) received from the restraint management apparatus (10), apply a restraint to the
subject or alter a parameter of a restraint applied to the subject; and
transmit a signal containing the manually-input restraint parameter to the restraint management apparatus.

11. A method for use in restraining a subject to reduce a risk of damage to medical equipment and/or another person,
the method comprising:

receiving (201) one or more types of sensor data;
determining (203) a status of a subject based on the received sensor data, wherein the status comprises a
distance between a hand of the subject and medical equipment and/or another person in the environment
around the subject and/or velocity of a hand of the subject towards medical equipment and/or another person
in the environment around the subject; and
determining (204), based on the determined subject status, a restraint parameter for a restraint device that
comprises a wrist strap configured to restrain the hand of the subject, wherein the restraint device is configured
to provide a resistance to movement of the hand, and wherein the restraint parameter indicates a level of
resistance to movement to be provided by the restraint device, and wherein the restraint parameter is determined
such that the level of resistance to movement provided by the restraint device increases as the distance between
the hand and the medical equipment and/or other person decreases and/or as the velocity of the hand towards
the medical equipment and/or other person increases.

12. A method according to claim 11, wherein the received sensor data comprises an image including a subject and one
or more objects, and wherein determining a status of a subject comprises:

determining a position of a hand of the subject;
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determining a position of medical equipment and/or another person in the image;
calculating a distance between the hand and the medical equipment and/or other person; and
comparing the calculated distance to a predetermined threshold.

13. A method according to claim 11, wherein the received sensor data comprises a series of images including a subject
and one or more objects, and wherein determining a status of a subject comprises:

determining a position of a hand of the subject in each of the images;
determining a position of medical equipment and/or another person in each of the images;
calculating a distance between the hand and the medical equipment and/or other person in each of the images;
calculating a velocity of the hand towards the medical equipment and/or other person from the calculated
distances; and
comparing the calculated velocity to a predetermined velocity threshold.

Patentansprüche

1. Rückhalte-Steuervorrichtung (10) zum Reduzieren eines Risikos von Schäden an medizinischen Geräten und/oder
einer anderen Person, wobei die Rückhaltungs-Managementvorrichtung Folgendes umfasst:
eine Verarbeitungseinheit, die dazu ausgelegt ist:

eine oder mehrere Arten von Sensordaten zu erhalten;
einen Status eines Patienten auf Grundlage der empfangenen Sensordaten (16) zu bestimmen, wobei der
Status einen Abstand zwischen einer Hand des Patienten und medizinischen Geräten und/oder einer anderen
Person in der Umgebung des Patienten und/oder die Geschwindigkeit einer Hand des Patienten in Richtung
zum medizinischen Gerät und/oder eine andere Person in der Umgebung des Patienten umfasst;
basierend auf dem ermittelten Patientstatus eines Rückhalteparameters für ein Rückhaltegerät (14) zu bestim-
men, die ein Handgelenkband umfasst, das dazu ausgelegt ist, die Hand
des Patienten zurückzuhalten, wobei das Rückhaltegerät dazu ausgelegt ist, für einen Widerstand gegen die
Bewegung der Hand zu sorgen, und wobei der Rückhalteparameter einen Grad des vom Rückhaltegerät be-
reitzustellenden Bewegungswiderstands anzeigt, und wobei der Rückhalteparameter so bestimmt wird, dass
der Grad des vom Rückhaltegerät bereitgestellten Bewegungswiderstands zunimmt, wenn der Abstand zwi-
schen der Hand und den medizinischen Geräten und/oder einer anderen Person abnimmt und/oder wenn die
Geschwindigkeit der Hand zu den medizinischen Geräten und/oder zu der anderen Person zunimmt; und
ein Signal (12) auf Grundlage des ermittelten Rückhalteparameters auszugeben.

2. Rückhalte-Steuervorrichtung (10) nach Anspruch 1, wobei die Verarbeitungseinheit ferner dazu ausgelegt ist, eine
oder mehrere Arten von nicht-sensorischen Daten bezüglich des Patienten zu empfangen und den Status eines
Patienten zusätzlich auf Grundlage der empfangenen nicht-sensorischen Daten zu bestimmen.

3. Rückhalte-Steuervorrichtung (10) nach einem der vorhergehenden Ansprüche, wobei die Verarbeitungseinheit einen
Speicher umfasst, der eine oder mehrere vordefinierte Signaturen enthält, wobei jede vordefinierte Signatur sich
auf einen bestimmten Typ von Merkmal bezieht, und wobei die Verarbeitungseinheit dazu ausgelegt ist, einen Status
eines Patienten durch Vergleichen der empfangenen Daten mit der einen oder den mehreren vordefinierten Signa-
turen zu bestimmen, um ein oder mehrere Merkmale in den empfangenen Sensordaten zu erfassen.

4. Rückhalte-Steuervorrichtung (10) nach einem der vorhergehenden Ansprüche, wobei die Verarbeitungseinheit dazu
ausgelegt ist, einen Status eines Patienten so zu bestimmen, dass der bestimmte Status einen Statuswert für einen
oder mehrere Faktoren umfasst, wobei jeder Statuswert einen oder mehrere der folgenden Punkte umfasst: eine
beschreibende Angabe; eine numerische Bewertung; eine nichtnumerische Niveauangabe.

5. Rückhalte-Steuervorrichtung (10) nach Anspruch 4, wobei die Verarbeitungseinheit einen Speicher mit Regeln
umfasst, die Patientstatuswerte mit Rückhalteparametern in Beziehung setzen, und dazu ausgelegt ist, einen Rück-
halteparameter durch Anwendung einer oder mehrerer der Regeln auf den bestimmten Patientstatuswert zu be-
stimmen.

6. Rückhalte-Steuervorrichtung (10) nach Anspruch 5, wobei die Verarbeitungseinheit ein Modul für maschinelles
Lernen umfasst, wobei die Regeln durch das Modul für maschinelles Lernen auf Grundlage von Verlaufsdaten, die
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sich auf das Patient beziehen, erzeugt wurden, wobei die Verarbeitungseinheit dazu ausgelegt ist, einen Rückhal-
teparameter zu empfangen, der manuell in ein Rückhaltegerät (14) eingegeben wurde, und wobei das Modul für
maschinelles Lernen dazu ausgelegt ist, die erzeugten Regeln auf Grundlage des empfangenen manuell eingege-
benen Rückhalteparameters zu aktualisieren.

7. Rückhalte-Steuervorrichtung (10) nach einem der vorhergehenden Ansprüche, wobei die Verarbeitungseinheit dazu
ausgelegt ist, einen Rückhalteparameter zu bestimmen, sodass der bestimmte Rückhalteparameter eines der Fol-
genden umfasst:

Aktivierung eines Rückhaltegerät (14);
Inaktivierung eines Rückhaltegerät;
Aktivierung einer bestimmten Rückhaltekomponente eines Rückhaltegeräts;
Inaktivierung einer bestimmten Rückhaltekomponente eines Rückhaltegeräts;
Dichtigkeit einer bestimmten Rückhaltekomponente eines Rückhaltegeräts;
Länge einer bestimmten Rückhaltekomponente eines Rückhaltegeräts;
Dauer der Aktivierung eines Rückhaltegeräts;
Dauer der Aktivierung eines bestimmten Rückhaltekomponente eines Rückhaltegerät.

8. Rückhalte-Steuervorrichtung (10) gemäß einem der vorhergehenden Ansprüche, wobei die Verarbeitungseinheit
dazu ausgelegt ist, ein Signal (12) auszugeben, das einen oder mehrere der Folgenden umfasst:

ein Steuersignal an eine automatische Rückhaltegerät (14), das dazu ausgelegt ist, das automatische Rück-
haltegerät zu veranlassen, den ermittelten Rückhalteparameter anzuwenden;
ein Signal an einGerät, das mit einem Betreuer verbunden ist, wobei das Signal eine Anweisung an den Betreuer
umfasst, den ermittelten Rückhalteparameter zu implementieren;
ein Steuersignal an ein Alarmmodul der Rückhalte-Steuervorrichtung, das dazu ausgelegt ist, das Alarmmodul
zu veranlassen, einen Alarm in Abhängigkeit von dem ermittelten Rückhalteparameter zu erzeugen;
ein Steuersignal an ein Anzeigemodul der Rückhalte-Steuervorrichtung, das dazu ausgelegt ist, das Anzeige-
modul zu veranlassen, Informationen in Abhängigkeit von dem ermittelten Rückhalteparameter anzuzeigen;
ein Steuersignal an ein Patienten-Feedbackmodul, das dazu ausgelegt ist, das Patienten-Feedbackmodul zu
veranlassen, eine Meldung an den Patienten zu erzeugen;
ein Steuersignal an ein Beleuchtungsmodul, das dazu ausgelegt ist, das Beleuchtungsmodul zu veranlassen,
ein Licht zu aktivieren.

9. Rückhaltesystem bestehend aus Folgendem:

einer Rückhalte-Steuervorrichtung (10) nach einem der Ansprüche 1 bis 8; und
ein Rückhaltegerät (14) mit einem Handgelenkband,
das dazu ausgelegt ist, eine Hand eines Patienten zurückzuhalten, wobei das Rückhaltegerät dazu ausgelegt ist:

ein Signal (12) zu empfangen, das von der Rückhalte-Steuervorrichtung ausgegeben wird, und
als Reaktion auf ein Signal, das von der Rückhalte-Steuervorrichtung empfangen wird, eine Rückhaltung
auf den Patienten anzuwenden oder einen Parameter eines auf den Patienten angewandten Rückhalts zu
ändern.

10. Rückhaltesystem nach Anspruch 9, wobei das Rückhaltegerät (14) ferner dazu ausgelegt ist:

einen manuell eingegebenen Beschränkungsparameter zu empfangen;
als Reaktion auf ein Signal (12), das von der Rückhaltesteuerungsvorrichtung (10) empfangen wird,
einen Rückhalt auf den Patienten anzuwenden oder einen Parameter eines auf den Patienten angewandte
Beschränkung ändern; und
ein Signal, das den manuell eingegebenen Rückhalteparameter enthält, an die Rückhalte-Steuervorrichtung
zu übertragen.

11. Verfahren zur Verwendung beim Rückhalten einer Person, um das Risiko einer Beschädigung der medizinischen
Geräte und/oder einer anderen Person zu verringern, wobei das Verfahren Folgendes umfasst:

Empfang (201) einer oder mehrerer Arten von Sensordaten;
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Bestimmung (203) eines Status eines Patienten auf Grundlage der empfangenen Sensordaten, wobei der Status
einen Abstand zwischen einer Hand des Patients und den medizinischen Geräten und/oder einer anderen
Person in der Umgebung des Patienten und/oder die Geschwindigkeit einer Hand des Patients in Richtung der
medizinischen Geräte und/oder einer anderen Person in der Umgebung des Patients umfasst; und
auf Grundlage des ermittelten Patientstatus Bestimmung (204) eines Rückhalteparameters für ein Rückhalte-
gerät, das ein Handgelenkband umfasst, das dazu ausgelegt ist:

die Hand der Person zurückzuhalten, wobei das Rückhaltegerät dazu ausgelegt ist, für einen Widerstand
gegen die Bewegung der Hand zu sorgen, und wobei der Rückhalteparameter einen Grad des vom Rück-
haltegerät bereitzustellenden Bewegungswiderstands anzeigt, und
wobei der Rückhalteparameter so bestimmt wird, dass der Grad des vom Rückhaltegerät bereitgestellten
Bewegungswiderstands zunimmt, wenn der Abstand zwischen der Hand und den medizinischen Geräten
und/oder einer anderen Person abnimmt und/oder wenn die Geschwindigkeit der Hand zu den medizini-
schen Geräten und/oder zu der anderen Person zunimmt.

12. Verfahren nach Anspruch 11, wobei die empfangenen Sensordaten ein Bild enthalten, das einen Patienten und ein
oder mehrere Objekte enthält, und wobei die Bestimmung eines Status eines Patienten Folgendes umfasst:

Bestimmung der Position einer Hand des Patienten;
Bestimmung der Position der medizinischen Geräte und/oder einer anderen Person im Bild
Berechnung eines Abstands zwischen der Hand und den medizinischen Geräten und/oder der anderen Person;
und
Vergleich des berechneten Abstands mit einem vorgegebenen Schwellenwert.

13. Verfahren nach Anspruch 11, wobei die empfangenen Sensordaten eine Reihe von Bildern umfassen, die ein Patient
und ein oder mehrere Objekte enthalten, und wobei die Bestimmung eines Status eines Patients Folgendes umfasst:

Bestimmung der Position einer Hand der Testperson in jedem der Bilder;
Bestimmung der Position der medizinischen Ausrüstung und/oder einer anderen Person in jedem der Bilder;
Berechnung eines Abstands zwischen der Hand und den medizinischen Geräten und/oder einer anderen Person
in jedem der Bilder;
Berechnung einer Geschwindigkeit der Hand zu den medizinischen Geräten und/oder zu einer anderen Person
aus den berechneten Entfernungen; und
Vergleich der berechneten Geschwindigkeit mit einem vorgegebenen Geschwindigkeitsschwellenwert.

Revendications

1. Appareil de gestion restrictive (10) permettant de réduire un risque de dommage à l’équipement médical et/ou à
une autre personne, ledit appareil de gestion restrictive comprenant :
une unité de traitement conçue :

pour recevoir au moins un type de données de capteur ;
pour déterminer un état d’un sujet en fonction des données de capteur reçues (16), dans lequel l’état comprend
une distance entre une main du sujet et un équipement médical et/ou une autre personne dans l’environnement
autour du sujet et/ou une vitesse d’une main du sujet vers un équipement médical et/ou une autre personne
dans l’environnement autour du sujet ;
pour déterminer, en fonction de l’état de sujet déterminé, un paramètre restrictif pour un dispositif restrictif (14),
lequel comprend une dragonne conçue pour restreindre la main du sujet, dans lequel le dispositif restrictif est
conçu pour fournir une résistance au mouvement de la main, et dans lequel le paramètre restrictif indique un
niveau de résistance au mouvement à fournir par le dispositif restrictif, et dans lequel le paramètre restrictif est
déterminé de telle sorte que le niveau de résistance au mouvement fourni par le dispositif restrictif augmente
lorsque la distance entre la main et l’équipement médical et/ou une autre personne diminue et/ou que la vitesse
de la main vers l’équipement médical et/ou une autre personne augmente ; et
pour sortir un signal (12) en fonction du paramètre restrictif déterminé.

2. Appareil de gestion restrictive (10) selon la revendication 1, dans lequel l’unité de traitement est en outre conçue
pour recevoir au moins un type de données non-capteur relatives au sujet et pour déterminer un état d’un sujet en
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fonction en plus des données non-capteur reçues.

3. Appareil de gestion restrictive (10) selon l’une quelconque des revendications précédentes, dans lequel l’unité de
traitement comprend une mémoire comportant au moins une signature prédéfinie, chaque signature prédéfinie étant
relative à un type particulier de caractéristique, et dans lequel l’unité de traitement est conçue pour déterminer un
état d’un sujet par comparaison des données reçues avec l’au moins une signature prédéfinie pour détecter au
moins une caractéristique dans les données de capteur reçues.

4. Appareil de gestion restrictive (10) selon l’une quelconque des revendications précédentes, dans lequel l’unité de
traitement est conçue pour déterminer un état d’un sujet de telle sorte que l’état déterminé comprend une valeur
d’état pour au moins un facteur, dans lequel chaque valeur d’état comprend une indication descriptive et/ou une
partition numérique et/ou une indication de niveau non numérique.

5. Appareil de gestion restrictive (10) selon la revendication 4, dans lequel l’unité de traitement comprend une mémoire
comportant des règles reliant les valeurs d’état du sujet aux paramètres restrictifs, et est conçue pour déterminer
un paramètre restrictif par application d’au moins une règle à la valeur d’état du sujet déterminée.

6. Appareil de gestion restrictive (10) selon la revendication 5, dans lequel l’unité de traitement comprend un module
d’apprentissage automatique, dans lequel les règles ont été générées par le module d’apprentissage automatique
en fonction des données historiques relatives au sujet, dans lequel l’unité de traitement est conçue pour recevoir
un paramètre restrictif, lequel a été entré manuellement dans un dispositif restrictif (14), et dans lequel le module
d’apprentissage automatique est conçu pour mettre à jour les règles générées en fonction du paramètre restrictif
entré manuellement reçu.

7. Appareil de gestion restrictive (10) selon l’une quelconque des revendications précédentes, dans lequel l’unité de
traitement est conçue pour déterminer un paramètre restrictif de telle sorte que ledit paramètre restrictif déterminé
comprend :

l’activation d’un dispositif restrictif (14) ;
l’inactivation d’un dispositif restrictif ;
l’activation d’un élément restrictif donné d’un dispositif restrictif ;
l’inactivation d’un élément restrictif donné d’un dispositif restrictif ;
et/ou l’étanchéité d’un élément restrictif donné d’un dispositif restrictif ;
et/ou la longueur d’un élément restrictif donné d’un dispositif restrictif ;
la durée d’activation d’un dispositif restrictif ; et/ou
la durée d’activation d’un élément restrictif donné d’un dispositif restrictif.

8. Appareil de gestion restrictive (10) selon l’une quelconque des revendications précédentes, dans lequel l’unité de
traitement est conçue pour sortir un signal (12) comprenant :

un signal de commande à un dispositif restrictif (14) automatisé conçu pour amener le dispositif restrictif auto-
matisé à appliquer le paramètre de retenue déterminé ;
un signal à un dispositif associé à un soignant, ledit signal comprenant une instruction au soignant de mettre
en œuvre le paramètre restrictif déterminé ;
un signal de commande à un module d’alarme de l’appareil de gestion restrictive conçu pour amener le module
d’alarme à générer une alarme en fonction du paramètre restrictif déterminé ;
un signal de commande à un module d’affichage de l’appareil de gestion restrictive conçu pour amener le
module d’affichage à afficher des informations en fonction du paramètre restrictif déterminé ;
un signal de commande à un module de rétroaction du sujet conçu pour amener le module de rétroaction du
sujet à générer un message au sujet ;
un signal de commande à un module d’éclairage conçu pour amener le module d’éclairage à activer une lumière.

9. Système restrictif comprenant :

un appareil de gestion restrictive (10) selon l’une quelconque des revendications 1 à 8 ; et
un dispositif restrictif (14) comprenant une dragonne conçue pour restreindre la main d’un sujet, dans lequel le
dispositif restrictif est conçu :
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pour recevoir un signal (12) sorti par l’appareil de gestion restrictive, et
pour appliquer, en réponse à un signal reçu de l’appareil de gestion restrictive, une restriction au sujet ou
pour modifier un paramètre d’une restriction appliquée au sujet.

10. Système restrictif selon la revendication 9, dans lequel le dispositif restrictif (14) est en outre conçu :

pour recevoir un paramètre restrictif entré manuellement ;
pour appliquer, en réponse à un signal (12) reçu de l’appareil de gestion restrictive (10), une restriction au sujet
ou pour modifier un paramètre d’une restriction appliquée au sujet ; et
pour transmettre un signal comportant le paramètre restrictif entré manuellement à l’appareil de gestion res-
trictive.

11. Procédé destiné à être utilisé pour restreindre le mouvement d’un sujet pour réduire un risque de dommage à un
équipement médical et/ou à une autre personne, ledit procédé comprenant :

la réception (201) d’au moins un type de données de capteur ;
la détermination (203) d’un état d’un sujet en fonction des données de capteur reçues, dans lequel l’état com-
prend une distance entre une main du sujet et un équipement médical et/ou une autre personne dans l’envi-
ronnement autour du sujet et/ou la vitesse d’une main du sujet vers un équipement médical et/ou une autre
personne dans l’environnement autour du sujet ; et
la détermination (204), en fonction de l’état du sujet déterminé, d’un paramètre restrictif pour un dispositif
restrictif, lequel comprend une dragonne conçue pour restreindre la main du sujet, dans lequel le dispositif
restrictif est conçu pour fournir une résistance au mouvement de la main, et dans lequel le paramètre restrictif
indique un niveau de résistance au mouvement à fournir par le dispositif restrictif, et dans lequel le paramètre
restrictif est déterminé de telle sorte que le niveau de résistance au mouvement fourni par le dispositif restrictif
augmente lorsque la distance entre la main et l’équipement médical et/ou une autre personne diminue et/ou
lorsque la vitesse de la main vers l’équipement médical et/ou une autre personne augmente.

12. Procédé selon la revendication 11, dans lequel les données de capteur reçues comprennent une image comportant
un sujet et au moins un objet, et dans lequel la détermination d’un état d’un sujet comprend :

la détermination de la position d’une main du sujet ;
la détermination d’une position de l’équipement médical et/ou d’une autre personne dans l’image ;
le calcul d’une distance entre la main et l’équipement médical et/ou une autre personne ; et
la comparaison de la distance calculée à un seuil prédéterminé.

13. Procédé selon la revendication 11, dans lequel les données de capteur reçues comprennent une série d’images
comportant un sujet et au moins un objet, et dans lequel la détermination d’un état d’un sujet comprend :

la détermination d’une position d’une main du sujet dans chacune des images ;
la détermination d’une position de l’équipement médical et/ou d’une autre personne dans chacune des images ;
le calcul d’une distance entre la main et l’équipement médical et/ou une autre personne dans chacune des
images ;
le calcul d’une vitesse de la main vers l’équipement médical et/ou une autre personne en fonction des distances
calculées ; et
la comparaison de la vitesse calculée à un seuil de vitesse prédéterminé.
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