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Abstract

This paper describes the possibility of analyzing gait
pattern from the variation of the lower leg electrical
This the

four-electrode method. Two current electrodes are applied

impedance. impedance is measured by
to the thigh, knee, and foot, and two potential electrodes
are applied to the lateral, medial, and posterior position of
lower leg. The correlation coefficients of the joint angle
and the impedance change from human leg movement was
obtained using electrogoniometer and 4ch impedance
measurement system developed in this study. We found
the optimal electrode position for ankle, knee and hipjoint
movements based on high correlation coefficient, least
interference, and maximum magnitude of impedance
change. The correlation coefficients of the ankle, knee, and
the hip movements -0.87, 0.957 and 0.80, respectively.
From such features of the lower leg impedance, it has been
made clear that different movementpatterns exhibit

different impedance patterns and impedance level. This
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system showed possibility that lower leg movement could
be easily measured by impedance measurement system

with a few skin-electrodes.
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. Correlation

Pair No. - SNR | SNR I SNR it Score

coefficient

(5-7) [0.9430.02(7) [16.34.3(7) [20.92.9(1) [24.02.9(3) [18(2)
(5-8) [0.9410.02(8) [15.14.1(12) |20.83.1(2) [23.13.3(7) {29(5)
(6-9) 0.9370.02(12) [16.52.6(5) |18.43.1(11) |23.23.5(6) [34(8)
(5-9) 0.9310.02(14) [15.74.0(8) {18.53.2(10) {23.73.2(4) (36(10)
(5-10) {0.9430.01(5) [16.44.4(6) [17.90.3(12) |24.22.6(2) [25(4)
(6-7) }0.9400.02(11) [17.43.5(2) |20.44.9(3) ]23.73.0(5) |21 (3)
(6-8) |0.9430.01(6) | 14.94.4(13) [20.4 6.0 (4) 122.13.1000) {33 (7)
(5-11) {0.9460.01(3) [14.95.3(14) [18.56.0(9) 21.62.7(12) (38 (11)
{5-12) 10.9400.01(10) [14.25.3(16) |20.3 6.0 (5) {22.53.4(9) |40 (13)
(6-10) [0.9440.02(4) [16.73.0(4) [19.53.5(6) [24.4210) li5(1)
(5-13) [0.9280.02015) {15.24.0010) [19.32.1 (7) [21.82.201) |43 (14)
(5-14) 0.9340.01(13) [15.45.1(9) [18.83.4(8) |22.72.1(8) {38 (11)
(7-12) |0.1570.55(31) [2.3 4.6(30) [0.1 4.1{32) [2.95.5(32) |125 (32)
(6-11) 10.9570.01(1) }17.84.4(1) 115.55.0(14) |21.11.8(13)} |29 (5)
(6-14) [0.9540.01(2) [16.94.2(3) [14.64.5 (16) |20.62.3(14) {35 (9}
(7-11) [0.6530.23(22) {7.126.1(25) |4.05.1(28) |6.96.8(27) 102 (26)
(6-13) [0.9410.01(9) [15.24.5(11) [15.53.6015) [18.44.9(16) |51 (15)
(6-12) |0.8210.34(19) [12.97.9018) |16.68.8(13) [19.18.5(15) [65 (16)
(8-11) [0.8810.02017) [13.55.6(17) [7.44.5(21) 111.93.8(19) [74 (18)
(7-13) 10.6690.25(21) |8.7 6.5(24) 15.04.3(26) |6.75.4(28) |99 (25)
{(7-14) |0.6190.28(23) |0.6 5.0(32) {3.54.7(29) [9.75.2(24) |108 (28)
(9-11) [0.8840.04(16) [14.44.0(15) 19.54.2(19) [12.74.9018) [68 (17)
(8-13) 10.2520.30(29) |5.55.1(28) [2.15.7(31) |4.35.6(31) |119 (30)
(8-12) [0.5850.29(24) [10.75.5(20) |7.14.3(22) [10.27.1(23) |89 {22)
(8-14) 0.8680.05(18) [11.75.1(19) [4.53.6(27) |10.83.0{21) |85 (21)
(9-12)  [0.7330.1920)  |9.84.9022) 8.64.5(20) 11.165(20)  {82(19)
(9-13)  |021305130)  [5.54.4(27) 5.64.3(25) 5.34.3(30) 112 (29)
10-13) |o.5680.41(25)  |1.66.6(31) 1.07.2(17) 0.74.8022) P52
10-14)  [0.4790.42(28)  16.35.3(26) 76.7(24) F.55.4(26) 04 (27)
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E4£BE 28 5 2 3N =32
Pair | Correlationi o | SNRIL | SNRII | Score
No. coefficient
(7-10[0.03002013) 010404 To10.1016) 1.20.3014) | 57(16)
(7-12)[0.060.03(11) __ {1.003015) _ [0.30.2(9) 0.20.1(12) { 4711}
(8-131[0.700.01(4) 9.24.0(8) 1052.4(3) 8.23.1(6) | 21(6)
(7-13)10.030.02014)  [0.702013)  |0.10.1(14) 1.30.4015) | 56(15)
(7-14)[0.290.03(8) 242411 [2386.4(1) 26.36.1(0 [ 11D
(8-11[0.570.01(6) 11233 [010.112) 14241(3) | 28(8)
8-12]0.0100202  [190.1000  [o101an 211.106) | 4913)
(8-14)[0.740.01(3) 16023030 14.31.4(6) 833.1(5) [ 17(3)
(9-11){0.800.04(1) 164322 126120 7.42.1(0 {173
(10-1240.0600210) __ [2.31106)  {0.10.1(13) 1.105(13) [ 52014
(9-13){0.660.03(5) 149154 [7.02.2(4) 1426.14 [ 173)
(10-11(001005(16) _ [1.00.3(12) __ [0.10.1(15) 0201010 [ 4812
9-12]0.0200205 1160200 [1.905(8) 1.10.4010 | 4410
(10-13{0.490.04(7) 12445(6) 46145 4621(8) | 26(1
(9-14)[0.200.03(9) 7.12.0(9) 0.201010) 37119 [ 37(9)
(10-14Y0.800.01(2) 129336)  [17454(2) 1697.32) [ 11(1)
(7-11]00300203) 010104 |1.105(16) 1.20.4(14) | 57016)
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