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A ZE AFAAeA vEts 549 dx AnE & Al e oA
Load 59 17l Atd A 49 20N 7Fostns dgxor e
ARE AAFATHIRL Ade 93le] AARE g2 Axi= 20Hk~40HkS

3.2.3. 1A A1A

AZE AdaAe] AgE ofd 21 YA AIAE THSIIN(E=AIHE, i)

GaAs o]2¢] & AlAoltt. & AAM= =9 Ao AV7F A FHE 28He

h

;

AAeleh ek 0 Ao A7 ohdE SR ANsE PN Aol
g dFS WA Hez Ao FHoz A8H 39 9 old" ArE IFF
@ 4 gtk 19 338 Aed opdEa XM 1 @rHed A4S e
co2s
ELECTRICAL CHARACTERISTICS (Ta =25°C)
- CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. |MAX.| UNIT
;' Internal Resistance (Input) Rq Io=5mA 450 — | 900 0
Residual Voltage Ratio Vio/ Vi | Ig=5mA, B=0/B=01T — | = [ $10
|] Hall Voltage (Note 1) | Vg Ip=5mA, B=0.1T 55| — | 140 | mV
= Temperature Coefficient Ig=5mA, B=0.1T .
4 Note ) | VHT | T1=95°C, Ta=125°C o e
'l* Linearity (Note 3) | 4Ky |Ig=5mA, B1=0IT,B2=05T| — | — | 2| %
' Specific Sensitivity (Note 4) | K* Ig=5mA, B=0.1T - 21| — [x10-%/1T)
1(4) — 3(—) NPUT) Internal Resistance (Output) | Royr |Ig=5mA 580 | — [1350 | 0

2(+) — 4(-) (OUTPUT)
a9 33 ohdEa A AA S 4714 5A

ol SN AN BeE TEH7] feAE smAe]l ARt deHolo} 5
T o] W MAE 55~ 140mV7AA S Ake EHAT. B A7lA ALEE ojgw
T GAANE FFRAA e ol AAY T H) 2mme W BAEE 7 o] SA

g A AT

o)
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ABSTRACT

Design and Evaluation of the In-Shoe Local Shear

Force Measurement System During Gait

Jeong, Im Sook
Dept. of Biomedical Engineering
The Graduate School

Yonsei University

Shear stress, a mechanical stress acting tangentially on the surface is a
main cause to skin injuries. It is regarded as all risk factor to predict
ulcerations for diabetic neuropathy or Hansen disease. The goal of this study
was to develop an in-shoe local shear force measurement system to apply
normal walking and to correlate local shear stress patterns with plantar
pressure distributions.

A local shear force transducer based on a magneto-resistive principle, was
a rigid 3-layer circular disc of 16mm diameter and 2.7mm thick. Calibrations of
shear transducers were performed by a specially designed calibration device.
The range of shear transducer output was +BN in transverse direction and
*#10N in longitudinal direction.

Shear transducers were mounted on the locations of four metatarsal heads
and heel in the insole. Sensor outputs were amplified, decorded in the bluetooth
transmission part and then transferred to PC. In order to evaluate the
developed local shear measurement system, shear stress measurements and
plantar pressure measurements were performed on twelve young healthy male

subjects, walking at their comfortable speeds. In addition, motion analysis
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system received triggering signals from the local shear measurement system to
determine detailed gait cycles. From the experiments, following results were
obtained.

The maximum peak pressure during gait was 5.00kPa/B.W. at the heel. The
COP trajectory started at the lateral side of the heel and ended at the medial
toes during stance phase. The COP movement velocity in the longitudinal
direction showed two distinct peaks during loading response and pre-swing.
However, the COP movement velocity in the transverse direction had a peak
during pre-swing. Relatively large local shear stresses were observed at the
heel in the early stance and at metatarsal heads in pre-swing. The time of
large shear stresses correlated well with the time of the maximum COP
movement velocity. Anteroposterior component of shear was dominant near the
COP trajectory, but mediolaterial component of shear was significant away
from the COP trajectory. The maximum shear stress, 29.6kPa, was found at
the second metatarsal head during gait. The vector sum of shear stresses
revealed a strong correlation with the COP movement velocity.

The present study will be helped to select the material and to design of the

foot orthoses and orthopedic shoes for diabetic neuropathy or Hansen disease.

Key words @ diabetic foot, shear transducer, calibration device, shear stress,

plantar pressure, COP
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