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Banta HD.Social science research on medical technology: utility and limitations. Soc Sci Med.
1983;17(18):1363-9.
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a. Six Determinants of Gait b. Inverted Pendulum

a. Six Determinants Model b. Inverted Pendulum

Kuo AD. Human Movement Science, 2007
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V = PE+KEy
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Saibene Fet al. Eur J Appl Physiol (2003) 88: 297-316
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Fig 2—Instantancous total energy of the HAT segment in normal !‘lg 7_In5tantan?0us energy curves of the' HAT segment for Su.b'
walking shown with its potential and translational kinetic com-  ject QOS5. Potential energy changes dominate and show a hip-

ponents. Reprinted with permission from Winter, Quanbury and
Reimer, 1976.

hiking pattern.

(Olney SJ et al. Arch Phys Med Rehabil. 1986)
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Locomotor Unit, Passenger Unit

Passenger Unit
HAT(BEER, LR, 1A8%) &F 8

Locomotor Unit

TREFHE

Perry J. Gait Analysis, Slack; 2010.
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Double Support Single Leg Double Support Swing Phase
Phase (DS1) Support Phase Phase (DS2)

Preparation for
Swing pendulum

Preparation for

Inverted Pendulum Inverted Pendulum

Swing Pendulum

Gait skill for reduced propulsion force

Hip joint nee joint Ankle joint
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\ Quadriceps
Hamstrings Femoris Tibialis
Anterior




Breaking force @ i &

-Ankle and Knee joints-
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Propulsion force
-Hip joint-
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Inverted Pendulum

Gait skill for maintain the pendulum

Hip joint knee joint

P.
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) —
lliopsoas

Quadriceps
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Ankle joint
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Rocker KZ//X (Fukunaga T, et al. Proc Biol Sci. 2001)

Forefoot Rocker
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5 5 5T
'\ VAN
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Gait Speed with wearing AFO-OD Ohata et al., Gait Posture, 2011
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Previous study of hemiplegic gait

A
./ . -
Hemiparetic Subject H5 Non-Disabled Control N5
2 [ 1 I | o
B Paretic Limb
% | I I I [
S | | I I I |
§ 10 1 1 [ | 1 l
| 1 I 1 |
?, 1 ! /é/\ | ! (pdl
[} B— — B 1
20
—~ [ ] R ] 1 [
% ; ’ Nunj-pareuc Limb 1 b
L I | | 1 | ]
w 10 | | ! 1 1
3 { I } (I
& | | o L - -
1 1 } Lt Peopelsthe thigh and shank forward relaiv 1 b wxak sod pveteg
Oo P-LR PSS NP-LR NP-SS 499 QPLR PSS NPLR NPSS 45 g engloip A o

(Chen G. et al. Gait & Posture, 2005)
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Stance Sving

Extension thrust pattern

Buckling knee pattern
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Soving

Stiff knee pattern
De Quervain 1AK. et al. JBJS Am. 1996

* B RRESTICHT 2 RO SITRITRRICEDE IS5 RA— N
'}J'E'?:IEFE_ H§ % ﬁﬁﬁ@] pr— FMAOSSERATE ~
J‘EL\ (n w—— EXTENDED
B R S 1T ths s

L <

R Ve i
R

o

20

% GAIT CYCLE
Mulroy S. et al. Gait Posture. 2003.

BRIk FEERFDOERE
I'ﬁﬂiﬂ_l_ﬂﬁﬂﬁﬂ B B0 37 B A I_ﬁﬂfl]_LﬂfﬂEﬂ iz B 2
(10%GC) (40%GC) (10%GC) (40%GC)

/,-/‘\
{
O
.
- )
\
A




HITN\A—2 DEERA
HITNEI—2 DEE

42 B—BER . ST/1\TFr I REEDIRFDOEHE
SITRE SR
SIEOLEB M ERABENRERABEN . DMNTEDREE
=6 O BRI O R R R T ST R E ERSE
EADOSEOEMB L STHROBERLLR

G BoERA STONPHEMORS
A DRI E ; passenger|ZHN4> 5 71 (Locomotor d iR D $544)

MO ZS BB AOREDH &
— WA (R RIS & 4R) OEEHES) (BREIEZ il 2)

B ST A O BISLIR F A IR
o5 Z TR R 3L REDEA (AT RN £ ) oD B EE ED (RREA & % il D)
1% B #A 0D ik JeE B £ B - Stiff knee pattern
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Wearable #7737 1E##£ 7% (Robotic KAFO)

i v

Knee Actuator Ankle Actuator
Motor

%’ . Module 5 -

Foot pressure Potentiometer =
Accelerator

Conventional Knee Ankle - Sensor Module Robotic KAFO

Foot Orthotics (KAFO)

i

Module Unit
Version 0 Version 1 a Complete
(2013-2014) (2015) version
Output: 4Nm Output: 20Nm (2016-)

Sensor: Potentiometer Sensor: 6axis gyro and accelerometer




Attached Robotic Unit
Knee-ankle-foot Orthothesis -version 1 -
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