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Ultra—compact, lightweight, and reasonable assist device series 1

Walking assist shoes with vibration speakers
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@® Super—aging society, unwillingness to go outside even after the coronavirus, inereasing number of stroke patients,
lack of workers and young people to care for patients,

@ Able to easily and inexpensively perform rehabilitation on our own without going to a hospital or rehabilitation facility.

@® Promoting exercise to prevent stroke.

@ Most assist devices use motors, computers, and batteries. Necessary to reduce size, weight, and price.
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@® Have patients learn the correct, Encourage frail and elderly people to walk.

@ Sandwich the foot with a small vibration speaker and input an asymmetrical waveform, and at the appropriate timing, the direction
of plantarflexion and dorsiflexion of the ankle joint is directly transmitted to the foot through the “feeling of being pushed” to
promote walking.
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@ Since it does not use a motor, it can be made small, lightweight, and inexpensive.

@ Based on the results of a 15—-minute walking experiment with three healthy participants, the range of plantarflexion and
dorsiflexion was expanded compared to when the device was not worn or when motor assist was applied.

@ If the speaker is made smaller, it can be used by simply inserting a thin insole into user’ s shoes. Current weight: 500g
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Ultra—compact, lightweight, and reasonable assist device series 2:
Mechanical walking assist device without motors
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@ Super-aging society, unwillingness to go outside even after the coronavirus, increasing number of stroke patients,
lack of workers and young people to care for patients.

® Able to easily and inexpensively perform rehabilitation on our own without going to a hospital or rehabilitation facility.

@® Promoting exercise to prevent stroke.

@ Most assist devices use motors, computers, and batteries. Necessary to reduce size, weight, and price.
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@ Have patients learn the correct, Encourage frail and elderly people to walk.

@ Consists only of a spring and a mechanism, and uses the force of the spring to assnst plantarflexion and dorsiflexion of the ankle
joint at the appropriate time, promoting walking. .
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@ Since it does not use a motor, it can be made small, lightweight, and inexpensive.

@ Analysis of walking motion and muscle activity in three healthy subjects showed that the range of plantarflexion and dorsiflexion
was expanded and muscle activity was reduced.

@ If all the mechanisms are included in the sole of the shoe, it can be realized with the same size as a shoe. Currently about 1kg.

R—Fybmig/ ® e

Target Areas/Products

fEhE - NEYREER ()NEYT—av ) ‘ |
BREERHR CREERES VR GERRE e

-

tl:#nq:lﬂjﬁﬁq:l rdﬁ{rﬁ_*ﬁw}‘li J 4$]EE2023 034090 ‘I 't( . 1 push 2 sliders move s a Moved first 7
t DF slider PF clider i G .K&kgroumlaid G / (b )Moved second

@ Hospital/rehabilitation facility (for rehabilitation) Chacge by body welght i OF
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Ultra—compact, lightweight, and reasonable assist device series 3:
Walking assist device that guides according to the wearer’ s walk
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@ Super-aging society, unwillingness to go outside even after the coronavirus, increasing number of stroke patients,

lack of workers and voung people to care for patients.
® Able to easily and inexpensively perform rehabilitation on our own without going to a hospital or rehabilitation facility.

@ Promoting exercise to prevent stroke., 22 SOBTANE HEEHEL, =
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@ Have patients learn the correct, Encourage frail and elderly people to walk.
@ The plantar dorsiflexion of the ankle joint is assisted by a motor, which automatically predicts the current walking cycle and stride
length, and always moves faster than the wearer in each walking phase. This always encourages the wearer to walk at any speed.
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@ Can be made small and lightweight because it only supports the ankle joint.
@ Based on the walking motion analysis results of three healthy participants, we confirmed that the walking cycle could be estimated

with approximately 96% accuracy.
@ It was confirmed that it can be linked with the real-time emotion/fatigue evaluation system, enhances emotions while taking fatigue

into consideration, and increases walking distance.
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Ultra—compact, lightweight, and reasonable assist device series 4: n;-.m | Rotaned |
A system that evaluates emotions and fatigue in real time ® o ©
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@ Super-aging society, unwillingness to go outside even after the coronavirus, increasing number of stroke patients,
lack of workers and young people to care for patients.
® Able to easily and inexpensively perform rehabilitation on our own without going to a hospital or rehabilitation facility.

@® Promoting exercise to prevent stroke. B ATH T HEE-FEE &
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@ Train patients and exercise for frail and elderly people with pleasant and aroused emotions and achieve highly efficient results.
@ Al (neural networks), evaluate the subject's emotions in real time based on their brain waves and heartbeat in two dimensions:
Valence axis (pleasure) and Arousal axis (excitement). Valence Questionnaire

@ Muscle fatigue can be evaluated using NIRS (near infrared spectroscopy). SR el LR
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@ Can be configured using only a commeracially available EEG monitor, heart rate monitor, NIRS, and a PC.

@ Comparing the results of a questionnaire survey of 20 healthy people while watching videos, we confirmed that emotions could be
estimated with an accuracy of approximately 85%.

@ Can be linked to walking aids, heightening emotions while taking into account fatigue, and confirming an increase in walking distance.

Achieve High-quality Guidance: “ Recognize the user's state
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Yunfan Li, et al., JRM, Vol. 34, No. 6, pp. 1383-1397,

(2022). Yongxin Wei, et al., SI12023, pp. 975-980, (2023).
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@ Hospital/rehabilitation facility (for rehabilitation) e
@ Exercise facilities for the elderly and mental diagnosis Walking Assistive Robot Robot agjust the walking paramaters based on walking mode

@ Journal paper: Yunfan Li, et al., JRM, Vol. 34, No. 6, pp. 1383-1397, (2022). Y/\E '{"5 L< '11§§ﬂ¢®m|§”‘f*§*§}_ RN ORI
Proceeding: Yongxin Wei. et al.. SI[2023. pp. 975-980. (2023). RSBEEXN BFEWELOACANEDRERS.
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Ultra—compact, lightweight, and reasonable assist device series 5:

An upper limb device that supports and follows the arm from bottom
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@ Super-aging society, unwillingness to go outside even after the coronavirus, increasing number of stroke patients,
lack of workers and young people to care for patients.
® Motion assistance for patients who have difficulty raising their arms in hospitals and rehabilitation facilities,
@® Reducing the burden on various workers in nursing care, factories, agriculture, etc.
@ If there is a power source such as a motor, it is bulky and difficult to use it outdoors, in bathrooms, vinyl houses, freezers, etc.
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Summary/Solutions
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@ Reduces the burden of arm weight. Even if the arm changes its angle, it will follow and will not protrude from the side of the
body and will not interfere with others.

@ By using a Remote Center of Motion mechanism, even if there is no mechanism around the shoulder, it follows the motion of
raising the arm centered around the shoulder joint, and assists from the bottom (back) of the upper arm.

@ Uses a gas spring that requires no power supply.
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@ Since it does not use a motor, it can be manufactured compactly, lightweight, and inexpensively. BOETHD B S

@® The mechanism does not come in front of or on the sides of the wearer, preventing collisions with other people or objects.

@ The device was worn by three healthy participants, and the muscle activity during work was calculated using the average % MVC
of EMG, and the results were compared to without the device: anterior deltoid: —38%, middle: —31%, rear deltoid muscle : —11%.
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@ Hospitals/rehabilitation facilities (for assisting patients with activities of daily living)

@ For nursing care, factories, agriculture, etc. workers and companies (for work
assistance)

@ Applied for a patent
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Ultra—compact, lightweight, and reasonable assist device series 6:
A suit that interlocks arms. back, and knees to assist
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@ Super-aging society, unwillingness to go outside even after the coronavirus, increasing number of stroke patients,
lack of workers and young people to care for patients.
® Assists patients, the elderly, and frail people with sitting movements that often cause accidents.
@® Reducing the burden on various workers in nursing care, factories, agriculture, etc.
@ If there is a power source such as a motor, it is bulky and difficult to use it outdoors, in bathrooms, vinyl houses, freezers, etc.

M=EfRRE

Summary/Solutions
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@ A suit that supports the arms and back (lower back) has been developed (e.z.UP®), and knee support is B IR b

also required when standing, sitting, and working in a half sitting posture. g THAL b
@ Based on e.z.UP®, which uses stretchable fabric and a rubber belt, we added a structure that runs from %_:%ﬁ%ﬁ?ﬁ“iﬁﬂu L
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@ When the burden on the arms and back increases, the knees also provide strong support.

@ It was worn by 14 healthy participants in their 20s to 60s, and the muscle activity of the rectus femoris muscle during standing
and sitting motions was calculated using the maximum and average % MVC of EMG, and compared with when not wearing it,
the mean value when standing up, and the maximum and mean values when sitting down were significant.

@ The reduction is approximately 20% when standing up and approximately 30% when seated, and is expected to help prevent falls,
especially when seated.
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@ Hospitals/rehabilitation facilities (for assisting patients with activities of daily living) S—
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