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Design of Novel Smart Shoes with Protection Device
for Gait Diagnosis and Fall Prediction
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RIEMRETE LS EZ B TR E 4L EEE R A AN - AREDE L E) ‘éé;,ﬁugf“ﬁ@ﬁua’]:,&j} Yt RIB This project has developed a new smart shoe with gait diagnosis The smart shoes dynamically measure force distribution on the
IrRIEDEL | IR HMACAZT 2R DSBS MRRIZR S RIETENRE Y BBERNEEELBNN K and fall prevention prediction and connected with protective sole and side of the foot, and inertial sensors measure walking
. B R ERA SR HEREEE A SER DA - BT O AERE IR KIS T - 2 R e Bl e devices. This research applied three-dimensional multi-parameter dynamic signals. Through fall prevention analysis based on deep

sensing, intelligent simulation modeling, automatic control and learning, a judgment model for possible fall prediction is established.
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. N i " e electromechanical integration technologies to develop the smart When the sensing array detects unstable gaits and possible fallings,
HTHY = B ‘%rh—"ﬁﬁﬂﬂjj@ﬂg_i%ﬂ@ﬁu (2) B2 S - WEARRSIAER R AP EREHNRR device with real-time dynamic analysis and early warning protection. the system supplies a danger warning signal. It also notifies the
REREENES - (3)ZH—ERERKEH M - R REEZENRE - ERAIAITERER & The functions of this design include: (1) innovative high-sensitivity transmission module to start the pump and inflate the protective
(4) BT2E%F g%%ﬁ};ﬁﬁiﬂ%ﬁﬁﬁ;ﬂu #HE - (5) EEENITERESENENTEEZRANOMN - BHkTE three-dimensional foot force sensing and measurement array, (2) air column for providing auxiliary support and protection. Experimental
BB RELE « 7] (6) TWBLEESHAENE - ENENSMENSE OB HEEENETHEL2EW A smart gait and roadblock measurement device, (3) many-to-one test results show that this smart shoe design achieves high-sensitivity

o Y e ignal wireless transmission technology, (4) deep learning simulation intelligent gait sensing analysis, fall prevention warning and instant
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AN EEHDEFNRAIRERSNEEMENTED S 8 P 0 0 5 0 Eﬁzx;ﬂﬂﬁ ﬁ);g%ﬁﬁ%z_ of walking parameters and fall prediction model, (5) warning to protection. It can provide medical units to collect big data and to
SHTEDSE  WBEREARENKRMERR - it - i = g 15 b prevent fall with protection device, and (6) visual interactive analyze gait parameters. In the future, the fall prevention reminders
SR HERAIRSASTEES®  BHERE *D?ﬂfhfa% RFBEENEEFERENMBREIE - human-machine interface. and effective protection devices will be strengthened and be used
- to care for the elderly, young and disabled. It will be able to improve
ZERDRNEMENEAERE  RUERMSATESD p— T T e This novel shoe with smart function uses laser sensors to accurately

the physical and mental injuries by falls, and provide better care in
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N _ % v compensate for angle deviations. The measurement information is
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transmitted to the human-machine interface via a wireless radio
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measure vertical step height and step frequency, and uses ultrasonic
sensors to measure the distance to roadblocks. Above measurements
are supplemented by inertial sensors to measure changes in gait

dynamic walking activity.
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& e WY frequency module for real-time display and analysis. The information
is also transmitted to the APP of cell phone for recording and
reminder. This work analyzes the stability of dynamic step height
and cadence for examining gait health trend. By comparing with
references, this three-dimensional foot force measurement array

design increases the sensitivity to foot dynamic variations about 4 Fig. 2 Design of Novel Smart Shoes with Protection Device for Gait Diagnosis and

times than two-dimensional foot force sensors. This device can Fall Prediction system structure.
quickly compare health and fall prediction models, enabling smart
gait measurement, roadblock sensing and instant fall prevention

T}\%u HATEEBTERERLIE SRS - 78 prediction. When there are obstacles on the measured road, the
BHER  (REEREAEEIELE - smart shoes transmit measured information to the human-machine

interface and cell phone. It provides voice warning to inform pay
attention to road obstacles. The interactive human-machine interface
performs measurement recording, comparison, early warning and
fall prevention protection, and compensation correction.
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