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Kinetic analysis of the lower limb in visual handicap children
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2 9 o] ATE Aol okt u] Aol o}5e HAYHS Hlm BAlste] shAe] ARety wstel Hwl
9l olo] sk Azl ol u] o] okFe] xjolE FHsHeT] 1 Bl Itk ol $1) shxlel A 67Ut
WA Aol gl AlZPgel ok 4wt u) Aol ok 29 ALk F 15 Ha Sl T AR S
Ao Ao Spulek 6ejsf A 198 ASelslch £ J12AR SHe QIMZRINE olgsid
Visual3D ZRIYS o] §atel LEOIEH MalS Ao thedt e AL Atk AT A - F 3
o A Alolzleh $207] BE AZge] obgol ] ol obgel vistel Awuelol M ekgou, Aol
o) o] a1l stol ACE skeh shidd BUES) A9 Rols el wael vistel Aile
e} vl 2 Uehton, REde] 49 NSNS WEL A0 gl Ao® Ukt Qubdel ma d
3 Aoleh A7he Uehhth 2o 99l BUEE o o] wiske] Atidom 27 etk shgde
oA Wk Wit Agele] A9 ] gof obgu fARE Pk BPoU ofux] Wdle] whe &e Aow the
srom, oelo] M e tha chEAlw o B uste] 74 ofux7t Bl Waishe Aow Lrehit,

Abstract This study was to investigate the difference in gait pattern between the visual handicap children and
non handicap children in by analyze the biomechanical variation and pattern of lower limb. Therefore, we have
made a choice of four visually handicapped children and two subjects, who had no medical disorder for the
last six months. In order to collect the gait pattern data of each group, we have used six infrared cameras and
one forceplate Also, we have used QTM program to collect the raw data and Visual3D program to calculate
kinetic variable. The results were as follows, An/Posterior GRF of breaking phase and propulsion phase in
stance phase was lower in visual handicapped children than that of non handicapped children and breaking
phase was longer than propulsion phase. extension moment at the ankle was quite lower than general gait
pattern and there was little variation at the knee joint which makes the results differ from the general gait
pattern. However, hip joint moment was relatively higher than that of other joints. Mechanical variation of
lower limb, in case of foot and shank, showed similar results. but generated very low mechanical energy. In
thigh, the form of mechanical energy generation was slightly different in each group but generated more
mechanical energy than other segments.
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[Table 1] Subjects
var.

b age(year) hight(cm) weight(kg)
sub.

blind 7.25+0.5 123.78+5.24 23,68+7.88

non 7.5£2.12 118.0517.04  21.5+4.95
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! P1 P2 | P3 |

E1: heel contact, E2: mid stance , E3 : toe off, E4: heel contact

P1: braking phase,P2: propulsive phase , P3: swing phase

[O% 1] 2= 9 opHlE
[Fig. 1] Event and Phase

2.4 Xt=x2|

6t 9] Fhuletol Al S0l 22+ HHEAY HlolEH =
NLT(Nonlinear Transformation)#4] 02 3219 =73}
3l o™, Qualisys AF2] QTM(Qualisys Track Manager)
x2age olgslol 914 HES Yl

o|F7 g =5H "ol ol2E AAS] 2l AY
E 12 E|(low-pass filtering)E ©]-&3}o] I E]H(filtering)
stglom, Fes Al WE= A A(phase lag)S A
Ast7l Y8l HE YA 22} FHFZHE(second  order
Butterworth Bidirectional Filter)S AR5}t ojuf] 2}k
Folet 6Hr2 Ao

o]e} o] EEx 2FEE Visual3D software (C-motion
Inc, USA)E o]83}e] olx AL ndasly AESH

%Ia AMgstgen, ZF gialzl 7k B2elE 98 o

b H S ZHYLE S £8ARIeR by
BEEE el

3. Z1t

3.1 X|HHA H3}

29 AW X2 (NE 95, O YEow 2
Bt AHEtES Eoh, A - 5 AWk Y& (He
ZHlo g2 9] =218 (propulsive force), (-)= & =5k 2|H
W 0 2 A58 (breaking force)S 2Ju|3}al Af - 3} A|H
e 752 (= A (O sPIES UERThGE 2.
a9 2).
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[Table 2] GRF in support phase (Nm/kg)
sub. X Y Z
ph. nor blind nor blind nor blind
ol -0.85+ -0.65+ -1.99+ -1.08+ 11.24%+ 9.87+
0.24 0.39 0.32 0.77 1.21 1.21
2 -0.88+ -0.45+ 3.14+ 0.71f 10.97+ 9.02+

0.25 034  0.61 0.6. 1.28 1.7
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[Fig. 2] GRF pattern in support phase
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[Table 3] Maximum moment variation in lower joint

(Nm/kg)
sub. ankle knee hip
ph. nor blind nor blind nor blind
ol 0.53+ 0.92+ 0.50+ 0.2+ 0.50+ 0.57+
036 081 009 027 0.18 0.15
2 1.59+ 0.76= -0.86+ -03%* 0.72+ 041+
0.5 0.34 0.1 0.35 0.3 0.24
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[Fig. 3] Moment pattern in lower joint
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[Table 4] Mechanical energy variation in lower limb
J/kg)

shank thigh
ev. nor blind nor blind nor blind
0.009+ 0.002+ 0.118+ 0.07+ 0.602+ 0.471%

sub. foot

el

0.001 0.001 0.005 0.006 0.021 0.02
) 0.01+ 0.006+ 0.139+ 0.094+ 0.623+ 0.478+
€.
0.002 0.004 0.007 0.019 0.014 0.02
3 0.101+ 0.031+ 0.259+ 0.121+ 0.666+ 0.486+
[
0.013 0.018 0.018 0.025 0.021 0.018
o.124 R__foot_energy
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-0.00 - — - 3
= 100.0
time (%)
027 - R_shank_energy

0.0 s50.0
time (%)
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[Fig. 4] Mechanical energy pattern in lower limb
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