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(7) ABSTRACT

Exemplary systems and methods for providing a sensation
rehabilitation training system and its implementation which
solves the problems of existing sensation rehabilitation train-
ing device like large size, poor training results and high cost.
The rehabilitation training system include the CPU as well as
sensation training device (STD), pressure sensation training
device (PSTD) and feedback device (FD) separately con-
nected with the CPU, where the STD and PSTD are con-
nected. The invention is characterized in rational design, high
integration, brand-new training mode, wide range of applica-
tion, easy operation and significant training effect, thus it is
appropriate for promotion and application.
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A SENSATION REHABILITATION TRAINING
SYSTEM AND ITS IMPLEMENTATION
METHODS

FIELD OF THE INVENTION

[0001] The present invention relates to a training system,
specifically, a sensation rehabilitation training system and its
implementation methods.

BACKGROUND OF THE INVENTION

[0002] The sensation rehabilitation training is an essential
sensation rehabilitation program for patients suffering loss of
some or all sensations. With the help of rehabilitation training
devices, the patients receive the systematic training to body
parts in which the sensation is lost, and recovers sensation
gradually. This is the more common way of rehabilitation.
However, the current sensation rehabilitation training devices
are bulky that some body parts (such as wrist, leg, back and
waist) of the patients cannot comprehensively receive the
sensation rehabilitation training As a result, the optimal train-
ing effect may not be obtained, leading to a slow rehabilita-
tion of sensation. Moreover, bulky device with complicated
structure and operation also increases the rehabilitation cost.
Thus, one of the urgent problems facing the experts in the
field of sports rehabilitation is to design a small, low-cost
sensation rehabilitation training device capable of delivering
good training results.

SUMMARY OF THE INVENTION

[0003] The invention aims to provide a sensation rehabili-
tation training system and its implementation methods, which
can solve the problems of current sensation rehabilitation
training device, specifically, the large size, poor training
effect and high cost.

[0004] To achieve the above objective, the invention applies
the technical solutions as stated below:

[0005] A sensation rehabilitation training system is charac-
terized in that it is composed of central processing unit (CPU)
as well as sensation training device (STD), pressure sensation
training device (PSTD) and feedback device (FD) separately
connected with the CPU, where the PSTD and the STD are
linked together.

[0006] As preferred, the feedback device is connected with
the CPU witl/without wire.

[0007] To bespecific, the PSTD includes pressure bandage,
pressure senor which is set in the bandage and electrically
connected with the CPU, and micro air pump connected
between the CPU and pressure bandage. The PSTD is built
into the pressure bandage.

[0008] Further, the STD includes protective pad set in the
pressure bandage and fixedly equipped with electrodes, tem-
perature sensors and vibrating motor, and cold-hot transducer
mounted on the motor; the electrode, vibrating motor, cold-
hot transducer and temperature sensor are linked to the CPU.
[0009] Still further, the vibrating motor is flat motor, micro
DC motor or micro stepper motor.

[0010] To be specific, the cold-hot transducer includes the
carrier connected with the CPU, and hot wire and/or semi-
conductor refrigeration chip which are/is installed in the car-
rier.

[0011] As preferred, there are 16 electrodes which are dis-
tributed in rectangular matrix on the protective pad.
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[0012] With the fore-mentioned hardware basics, the
present invention also provides following two implementa-
tion methods for the sensation rehabilitation training system:

[0013] 1.Onemethod at least includes one of the following
modes:

[0014] Touch Sensation Training Mode

[0015] (1) Fix the pressure bandage onto the body part

where rehabilitation training is required,

[0016] (2) The CPU controls, according to the training
solution, the electrode to glimmer and produce variously
shaped stimulation;

[0017] (3) The patient feeds back his actual feeling of the
shaped stimulation to the CPU via the feedback device;
[0018] (4) The CPU shows the results to the doctor who
then revises the solution based on comparison of the patient’s
feedback and shaped stimulation actually given and sends the
revision back to the CPU;

[0019] (5) Steps (2)~(4) are repeated till the patient is fully
recovered.
[0020] Temperature Sensation Training Mode (1) Fix the

pressure bandage onto the body part where rehabilitation
training is required;

[0021] (2) The CPU controls, according to the training
solution, the cold/hot stimulations of different levels pro-
duced by the cold-hot transducer and transfers the stimula-
tions onto the patient’s skin;

[0022] (3) The temperature sensor collects the real-time
temperature on the skin surface which is then fed back to the
CPU.

[0023] (4) The CPU estimates the compliance of actual
temperature to the solution, or else the cold-hot transducer
under the control of the CPU gives new cold/hot stimulations
onto the skin until the compliance is realized.

[0024] (5) When the given temperature complies with the
solution, the patient feeds his feeling of temperature back to
the doctor who then revises the solution based on comparison
of the patient’s feedback and cold/hot stimulations actually
given and sends the revision back to the CPU;

[0025] (6) Steps (2) (5) are repeated till the patient is fully
recovered.
[0026] 2. The other method at least includes one of the

following modes:

[0027] Vibration Sensation Training Mode

[0028] (1) Fix the pressure bandage onto the body part
where rehabilitation training is required,

[0029] (2) The CPU controls, according to the training
solution, the vibrating motor to produce vibrating stimula-
tions of different levels which are transferred onto the
patient’s skin through pressure bandage;

[0030] (3) The patient feeds back his actual feeling of the
vibrating stimulation to the CPU via the feedback device;
[0031] (4) The CPU shows the results to the doctor who
then revises the solution based on comparison of the patient’s
feedback and vibrating stimulation actually given and sends
the revision back to the CPU;

[0032] (5) Steps (2)~(4) are repeated till the patient is fully
recovered. Pressure sensation training mode

[0033] (1) Fix the pressure bandage onto the body part
where rehabilitation training is required;

[0034] (2) The CPU regulates, according to the training
solution, the air pressure in the pressure bandage via micro air
pump, and then the pressure sensor collects pressure between
the patient’s skin surface and the bandage which is fed back to
the CPU;
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[0035] (3) The CPU estimates the compliance of actual
pressure to the solution, or else the micro air pump under the
control of the CPU reregulates the air pressure in the bandage
until the compliance is realized.

[0036] (4) When the given pressure complies with the solu-
tion, the patient feeds his feeling of pressure back to the
doctor who then revises the solution based on comparison of
the patient’s feedback and pressure actually given and sends
the revision back to the CPU;

[0037] (5) Steps (2), (3) and (4) are repeated till the patient
is fully recovered.

[0038] Comparing the current technology, the invention is
to provide the following beneficial effects.

[0039] 1) The invention is designed into a simple structure
with low cost and easy operation.

[0040] 2) The invention is to realize local sensation reha-
bilitation by using the CPU to give command, the STD and
PSTD to train the patients, and the feedback device to give
feedback. As the electrodes of the sensation training device is
arranged in rectangular array, different shapes of stimulations
can be produced onto the patient skin when all or partial
electrodes glimmer, and the doctor can make real-time adjust-
ment to the training solution based on feedback of the patient,
providing the patient with better training of touch sensing.
[0041] 3)The invention provides the electrodes in the STD
to produce cold and hot stimulations to the body part as
needed with the temperatures from the cold-hot transducer
and allows the doctor to make real-time adjustment to the
training solution based on feedback of the patient, providing
the patient with better training of temperature sensing. In
addition, the temperature sensor provided herein is able to
detect the temperature given onto the skin and send it to the
CPU for comparing to the solution. This is helpful to reduce
deviation from the solution during the implementation, ensur-
ing more accurate implementation of the present invention.
[0042] 4) The invention provides the patient with vibrating
stimulations of different levels on the needy body parts as the
CPU controls the vibration amplitude of the motor and allows
the doctor to make real-time adjustment to the training solu-
tion based on feedback of the patient, providing the patient
with better training of vibration sensing.

[0043] 5) The invention provides the micro air pump in the
PSTD, which under the control of the CPU, inflates the pres-
sure bandage to tightly hold the body part to be trained, and
allows the doctor to well know the patient’s perception of
pressure based on feedback of the patient, providing the
patient with better training of pressure sensing. During the
training, the pressure sensor feeds back the pressure given to
the CPU, ensuring the pressure is given according to the
training solution. This is helpful to reduce deviation from the
solution, ensuring more accurate implementation of the
invention.

[0044] 6)The four modes of the invention are implemented
by using the micro air pump under the control of the CPU to
inflate the pressure bandage onto the body parts requiring
training, where the operation is simple and flexible with good
fixed effect.

[0045] 7) The four modes of the invention functions inde-
pendently and individually that the patient can chose any one
of them to train the body part as needed for full recovery of
local sensation. The invention pushes the current technical
restriction and elaborately integrates the four training modes
in a small, low-cost and easily-maintained system. Thus, the
invention featuring the highly targeted, brand-new training
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modes, wide range of application, low cost and significant
effect. prevails with the outstanding substantial characteris-
tics and prominent progress when comparing to the existing
technologies.

[0046] 8) The invention reflects high practical and promo-
tional values as it is of high performance cost ratio, well
targeted and easy to be batch produced.

BRIEF DESCRIPTION OF THE DRAWINGS

[0047] Drawing 1: Front View of the Invention
[0048] Drawing 2: Bottom View of the Invention
[0049] Where, name of parts and components is respec-

tively indicated on the drawing: 1—CPU; 2—Pressure ban-
dage; 3—Protective pad; 4—Flectrode; 5—Vibrating motor;
6—Cold-hot transducer; 7—Temperature sensor; 8—Pres-
sure senor; 9—Micro air pump; 10—Feedback device.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0050] The further instruction of the invention is given by
combining drawings and embodiments below. The imple-
mentation method of the invention includes but not limited to
the following embodiments.

Embodiment 1

[0051] AsshowninDrawing 1 and 2, the inventionincludes
the CPU, the sensation training device (STD), the pressure
sensation training device (PSTD) and feedback device. The
STD, PSTD and feedback device are linked with the CPU,
where the CPU functions, as the same as the current control-
lers, to control other components working; the STD and
PSTD are used to train and recover the sensation of the
patient’s local parts such as wrist, arm, leg and back; and the
feedback device is to send back the patient’s feedback infor-
mation during the training, and it is connected with the CPU
with/without wire.

[0052] To bespecific, the PSTD includes pressure bandage,
pressure senor which is set in the bandage and electrically
connected with the CPU, and micro air pump connected
between the CPU and pressure bandage. The STD includes
protective pad set in the pressure bandage and fixedly
equipped with electrodes, temperature sensors, vibrating
motor and cold-hot transducer mounted on the motor; the
electrode, vibrating motor, cold-hot transducer and tempera-
ture sensor are linked to the CPU. The electrode, vibrating
motor, cold-hot transducer, temperature sensor, pressure sen-
sor and micro air pump operate under the control of the CPU.
In this embodiment as preferred, there are 16 electrodes dis-
tributed in rectangular matrix on the protective pad, and fur-
ther, the electrode is made of conductive silicone or metal.
[0053] The cold-hot transducer can produce cold and hot
stimulations of different levels and it includes the carrier
connected with the CPU, and hot wire and/or semiconductor
refrigeration chip which are/is detachably mounted in the
carrier. The patient can install hot wire and/or semiconductor
refrigeration chip for hot and/or cold simulation according to
the need. In addition, the hot wire and/or semiconductor
refrigeration chip can also be mounted in the carrier in the
factory. In this embodiment as preferred, the cold-hot trans-
ducer is provided with both hot wire and semiconductor
refrigeration chip which are detachably mounted in the car-
rier.
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[0054] Furthermore, the invention is provided with nine
pressure sensors to accurately collect temperatures on the
skin surface, and three vibrating motors and four pressure
Sensors.

[0055] With the foresaid hardware basics, the invention
realizes four working modes including touch sensation train-
ing mode, temperature sensation training mode, vibration
sensation training mode and pressure sensation training
mode, providing rehabilitation training of touch, pressure,
vibrating and pressure sensations to the patient. The imple-
mentation is detailed as follows:

[0056]

[0057] When using, the micro air pump under the control of
the CPU inflates the pressure bandage to tightly hold the body
part of the patient. The protective pad made of soft materials
canbe bent, making the electrode closely against the skin, and
the doctor has the CPU to control all or some electrodes
glimmering, producing stimulations of various shapes to the
patient. For instance, it provides square stimulation when all
electrodes glimmer, and “—" shaped, triangle, or “L” shaped
stimulation when some electrodes on the different positions
glimmer. The feedback device, as the same as the ordinary
remote control, is composed of remote control panel and
multiple keys thereon, one key for one shape. When receiving
stimulation, the patient tells shape of the stimulation through
self-perception, and presses the appropriate key on the feed-
back device according to the sensing so as to feed the infor-
mation back to the CPU. In the embodiment, information
transmission between the feedback and the CPU is realized
via wireless communication technology. And of course, the
infrared technology is applicable.

[0058] When receiving feedback information, the CPU
works on conventional signal processing and shows the
results to the doctor who then can judge whether the patient
has his touch sensing ability recovered by comparing the
shape of stimulation told by the patient with that actually
given. Agreement between the feedback and the given indi-
cates the complete rehabilitation of touch sensing ability, and
the training can be terminated, on the contrary, the doctor will
make adjustment to the training solution based on the feed-
back before continuing to provide training to the patient. The
process will repeat until the patient has his ability of touch
sensing fully recovered.

[0059]

[0060] When using, the micro air pump under the control of
the CPU inflates the pressure bandage to tightly hold the body
part of the patient. The doctor starts the cold-hot transducer
under the control of the CPU and to produce different cold
and hot stimulations which are transferred to the patient on
the training part. During the process, the pressure sensor
collects real-time temperature on the patient’s skin surface,
and sends the data back to the CPU which then estimates the
compliance of actual temperature to the solution. When the
compliance is realized, hot and cold stimulations are stopped
and the patient tells the doctor about temperature sensed. The
doctor compares the feedback information with the cold and
hot stimulations produced by the transducer and judge the
patient’s ability of temperature sensing. As similar to the
touch sensation training mode, training will be terminated if
the comparison indicates the patient has his ability of tem-
perature sensing recovered. On the contrary, the doctor will
make adjustment to the training solution before continuing to

(1) Touch Sensation Training Mode

(2) Temperature Sensation Training Mode
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provide training to the patient. The process will repeat until
the patient has his ability of temperature sensing recovered
fully recovered.

[0061]

[0062] When using, the micro air pump under the control of
the CPU inflates the pressure bandage to tightly hold the body
part of the patient. The doctor starts the vibrating motor to
vibrate under the control of the CPU. The vibration amplitude
of the motor is adjustable under the control of the CPU to
produce vibrating stimulation of different levels. In addition
to keys for the touch sensation training mode, the feedback
device is also provided with keys for vibrating sensation
training mode at high, medium, low and neutral level of
stimulation. When receiving the vibrating stimulation, the
patient presses the related keys on the feedback device based
on his actual feeling and the feedback information is then sent
back to the CPU. The CPU works on conventional signal
processing and shows the results to the doctor who then can
judge whether the patient has his ability of vibrating sensing
recovered by comparing the intensity of vibrating stimulation
told by the patient with that actually given. Agreement
between the feedback and the given indicates the complete
rehabilitation of touch sensing ability, and the training can be
terminated, on the contrary, the doctor will make adjustment
to the training solution before continuing to provide training
to the patient. The process will repeat until the patient has his
ability fully recovered.

[0063]

[0064] When using, the micro air pump under the control of
the CPU inflates the pressure bandage to tightly hold the body
part of the patient and the pressure sensor is also closely
against the skin. Air pressure in the pressure bandage can be
regulated by controlling inflating volume of the micro air
pump. During the process, the pressure sensor collects real-
time pressure between the patient’s skin and the pressure
bandage, and sends data back to the CPU. The CPU then
works on the data processing and estimates the compliance of
the given pressure to the solution. When the compliance is
realized, inflating is stopped. The doctor compares the feed-
back information with pressure given by the pressure bandage
and judges the patient’s ability of pressure sensing. Eventu-
ally, more specific pressure sensation training solution will be
developed by the doctor and provided to the patient. The
process will repeat until the patient has his ability of pressure
sensing recovered fully recovered.

[0065] It’s worth noting that the feedback device of the
invention may be varied in types as it can have fixed structure
and shape, or can be a virtual mode of signal transmission
where the patient directly tells the doctor about his feeling or
records his oral statement and remotely transmit it to the
doctor. In the touch and vibrating sensation training modes of
the invention, a prior consideration is given to the feedback
device with fixed structure such as a computer which allows
the patient to feed back his actual feeling to the doctor via
computer interne, or a mobile phone which allows feeding
back via mobile network. While as for the temperature and
pressure sensation training modes, the mode of signal trans-
mission is preferred for feedback of patient’s feeling, for
example, the patient directly tells the doctor his feeling. Of
course, the feedback mode is unrestricted in the invention as
it has no significant impact on the training results. Thus,
application of any feedback mode remains within the scope of
protection of the invention.

(3) Vibrating Sensation Training Mode

(4) Pressure Sensation Training Mode
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[0066] According to the embodiment above, the invention
can be well implemented. It is noted that to solve the same
technical problem, some non-substantive modifications or
polishing may be made to the invention based on the foresaid
structural design, even so, the technical solution applied
remains the same essence with the invention and should also
belong to the scope of protection of the invention.

1. A sensation training system comprising;

a central processing unit (CPU);

a sensation training device (STD);

a pressure sensation training device (PSTD); and

a feedback device separately connected with the CPU,

wherein the PSTD includes:

a pressure bandage,

a pressure sensor set in the pressure bandage and elec-
trically connected with the CPU, and

a micro air pump electrically connected with the CPU
and used to connect the pressure bandage,

the PSTD is built into the pressure bandage and connected

with the CPU;

the STD includes a protective pad set in the pressure ban-

dage and is fixedly equipped with electrodes, tempera-
ture sensors, vibrating motor, and cold-hot transducer
mounted on 14 a motor,

the electrode, vibrating motor, cold-hot transducer and

temperature sensor are each linked to the CPU.

2. The sensation training system of claim 1, wherein: the
cold-hot transducer includes a carrier connected with the
CPU, and a hot wire or/and semiconductor refrigeration chip
installed in the carrier.

3. The sensation training system of claim 2, wherein the
protective pad includes 16 electrodes that are distributed in
rectangular matrix.

4. The sensation training system of claim 3, wherein: the
vibrating motor is flat motor, micro DC motor or micro step-
per motor.

5. The sensation training system of claim 4, wherein: the
feedback device is linked with the CPU either with or without
wire.

6. A method of sensation training comprising:

providing at least one of a touch sensation training mode

and a temperature sensation training mode until recov-
ery of a sensation, wherein:

the touch sensation training mode comprises:

fixing a pressure bandage onto a body part that requires
rehabilitation training;

controlling, through a Central Processing Unit (CPU)
and according to a training solution, an electrode to
glimmer and produce variously shaped stimulations;

inputting a patient’s actual feeling of a shaped stimula-
tion to the CPU through a feedback device;

showing feedback results to a doctor and subsequently
revising the training solution, based on a comparison
of patient feedback and shaped stimulation adminis-
tered to the patient, and sending the revised training
solution back to the CPU until the patient has regained
a sensation of touch, and

the temperature sensation training mode comprises:

fixing a pressure bandage onto a body part that requires

rehabilitation training;
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controlling, through the CPU and according to the train-
ing solution, cold/hot stimulations of different levels
produced by a cold-hot transducer and transferring
the hot/cold stimulations onto a patient’s skin;
collecting, through a temperature sensor, real-time tem-
perature on a skin surface that is then fed back to the
CPU;
estimating, using the CPU, compliance of actual tem-
perature to the training solution, or else the CPU
controls the cold-hot transducer to give new cold/hot
stimulations onto the skin until the compliance to the
training solution is realized;
when the given temperature complies with the training
solution, inputting the patient’s sensation of tempera-
ture to a doctor and subsequently revising the training
solution based on comparison of patient feedback and
cold/hot stimulations administered to the patient and
sending the revising training solution back to the CPU
until the patient has regained a sensation of tempera-
ture.
7. A method of sensation training comprising:
providing at least one of the a vibration sensation training
mode and a pressure sensation training mode until
recovery of a sensation, wherein:
the vibration sensation training mode comprises:
fixing a pressure bandage onto a body part that requires
rehabilitation training;
controlling, through a Central Processing Unit (CPU)
and according to the training solution, a vibrating
motor to produce vibrating stimulations of different
levels that are transferred onto the patient’s skin
through the pressure bandage;
inputting a patient’s actual feeling of a vibrating stimu-
lation to the CPU through a feedback device;
showing feedback results to a doctor and subsequently
revising the training solution based on a comparison
of patient feedback and vibrating stimulation admin-
istered to the patient and sending the revised training
solution back to the CPU until the the patient has
regained a sensation of vibration, and
the pressure sensation training mode comprises:
fixing a pressure bandage onto a body part that requires
rehabilitation training;
regulating, through the CPU and according to the train-
ing solution, air pressure in the pressure bandage via
a micro air pump, and collecting, through a pressure
sensor, pressure between the patient’s skin surface
and the bandage that is fed back to the CPU;
estimating, using the CPU, compliance of actual pres-
sure to the training solution, or else the CPU controls
the micro air pump to reregulates air pressure in the
bandage until the compliance to the training solution
is realized,
when the given pressure complies with the solution,
inputting the patient’s feeling of pressure to a doctor
and subsequently revising the training solution based
on a comparison of the patient feedback and pressure
administered to the patient and sending the the revised
training solution back to the CPU until, the patienthas
regained a sensation of pressure.
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