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Background

B Several million people around the world live with
limb loss.

B oot prosthesis is useful to improve their quality of
life, and powered foot prosthesis enables them to
walk naturally.

B However, most are too expensive for most
amputees to afford.
¢ The prosthetic market is not open.

¢ Their control systems are complex.
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Purpose

B Developing and providing a low price and high
performance foot prosthetic.

¢ It emulates the motion of a healthy foot with a half cycle
delay.

BIntroducing changes of angle velocity and angle
for both healthy feet during walking.

BIntroducing a prototype of proposed foot
prosthesis.
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Basic principle and structure

B Principle: The motions of both feet are basically
the same, with a half cycle difference.

B Structure

Row limb




Normal walking gait cycle

(3) Terminal heel-up/
(1) Initial entirely contact  (2) Initial heel-up Initial swing forward (4) Terminal swing forward
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Differences between the right foot and left
foot while walking

Straight

Clockwise

Counter Clockwise

0 1) @) ©) [{(1)
. 500 M@ BGEO o )
o » @ O am ” N '
300 . J
” w0 T, rnl
. ERT R z
T g z
1 :f ] > J % ° '\ \gﬂﬂ\g o | a0 Jsoof 5o 6500 g,m}” 3000 \3 No 0 soo] ogoo | mj 7500
a P I tCh 3¢ Shj \GDA \ coff\ 6500 ’ 7 500 jOOO PR ‘ 4 AV N \ | {'
SRR/ W H AN W AR Y MR \J | LY A T
H A - \‘J UI ] ¥ \
. b N L VA Y w0 N - @ (3 OO N
-300 b A% =—Left foot -400 | )
Y — o %ammmm—m - N
400 74@@_%_@—(5“ <00 E— : Time(msec)
~o0 Time(msec)
500
500 w —leftfoot | o0
400 0 —— Right foot 20 1
300
o 200
| 200 - A A "
A ' n -, A = 100
T LA N g 100 AN N [TIV] gln R L I :
0 = 100 z s £ - Y v el
ﬁ g N WL i r\‘(‘r \
£ 0 Lo 000 2 a0 2000 £ 100
R 4 5 ] § 100 ) E { |
‘—&:—lﬂﬂ U < o 200 | l
-300 @ o -400 —light foot
:: ——Right foot - o~ 500 Time{mse)
h Time{msec)
500
500 -
- 400 ol
400
300 0
. o z :
. Tl A fe
= z : " %00 3000 oo 000 0 700
(C) YaW E ? Dl;n 2500 3000 5000 4000 0 5000 5 6000 6500 %’lwz —y v 1 v (] ']
;D_ ?-mo bl 00
= -200
e 300 —— Left foot 30T —L?f:‘fo'ott
-300 e Left DL 100 | —— Right foot -400 =—Right foo
. ——Right foot N s00 p——
:: oo Time(msec) fimelmses Q
) Time(msec)




e

Prototype of PEHF
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Measured angle velocity and angle in 30/60 KHz pulse
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Conclusion

B A foot prosthesis that emulates the gait motion of a healthy
foot was proposed.

B There were no differences between both feet except for the
half cycle delay. The shape of the curve of angle velocity and
the cycle period of the right foot was very similar to those of
the left foot.

B It is possible to emulate the motion of a powered foot

prosthesis with the gait motion of a healthy foot.
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Future works

B The introduced single motor cylinder could not drive a foot
part well. We have to look for a suitable cylinder motor.

B Establishing a method for controlling cylinder motors on
the basis of the angle velocity of the gyro sensor mounted
into the heel part of the shoe worn on the healthy foot.

B Examining a prototype with a real limb amputee.

B Since the proposed foot prosthesis emulates motion of a
healthy foot, leg amputees who use this prosthesis and have
healthy foot; must start a walk with their healthy foot. We

must investigate whether they could accept this limitation.”



