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Effects of Different Terrains on the Characteristic
Parameters of Lower Limb Muscles
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Equipment, College of Mechanical Engineering, Tianjin University of Science & Technology, Tianjin 300222, China)

Abstract: The development of intelligence level of medical rehabilitation devices can help old people improve their gait and
limb movement, self-care and social participation. Therefore, it is necessary to obtain information about human gait in differ-
ent moving patterns and apply the information to the design of the controlling system of intelligence movement aid systems.
Electromyography signals can effectively reflect the muscle activity and functional status during body movement, based on
which, a series of studies of the surface electromyography signals (surface-EMG) of human lower limbs during walking in
different terrains was conducted in this research. The characteristic parameters of four muscle groups (vastus medialis, tibialis
anterior, semitendinosus and medial gastrocnemius) of the lower limbs were compared, which demonstrated that the four
EMG muscle group parameters of of the lower limbs varied on different terrains. These results revealed the specific variation
features of lower muscle groups of healthy people on different terrains, which may be utilized to facilitate the design of reha-
bilitation assistant devices and provide some rehabilitation training guidance for walking disabiled patients and old people.
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Fig.1 Selection of muscles and the position of electrodes
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Tab.1 AMP of all muscles of 16 subjects on different terrains

F1 16 2ZiXERE B TTERSABEAEIRIE

e AMP/pV
RVMO LVMO RTIB LTIB RSEM LSEM RMED LMED
LG  20.50+3.47"  2494+1.66" 29.78+1.38  2685+4.48 36.32+3.07 37.07 + 4.60 2448 £1.63"  2030+1.817
UH  3023+3.407 35631967 2943+276  29.88+1.75 5523 +4.66 62.42 +3.68 36.60 + 3.78" 28.15+1.947
DH 29.03+1.94"  38.03+£2.66" 21.10+3.75  22.68+1.89 25.73+257 3420 £2.62" 21.81+2.48"  15.85+1.58"
US  33.68+6.92 33.48 £ 4.03 2406514 2691277 3844+4.18"  51.71+4.98"  25.03%0.57 22.69 +1.00°
DS 27.20+6.92 30.87 +5.13 1691235  16.02+0.68 18.80+559" 31.62+5.02"  19.65+2.01 18.62 + 1.83
£2 162ZREFRRAEA T TERNSNENERY
Tab.2 IEMG of all muscles of 16 subjects on different terrains

% IEMG/ (uV-s)

i RVMO LVMO RTIB LTIB RSEM LSEM RMED LMED
LG  10.63 222" 1358 +1.26™ 1541078  14.14+1.99 18.11 + 1.35 18.55+2.74 13.61 +2.09 10.65 + 1.38"
UH 1573+1.56" 1831+0.77" 1499143  1517+0.95  31.17£2.10 27.72+£2.32 18.69 +2.66" 14.55+1.317
DH  14.94%0.99" 19.46+131" 11.73£3.53  12.66+3.15 13.45+1.13" 17.20 +1.88" 11.17£1.40"  826+1.02"
US  17.19+325 17.16 + 1.99 1275+2.22°  1457+1.44"  1928+2.23 2427 +4.82 1275+ 075 11.64+0.93"
DS  14.53£3.35 15.90 +2.82 8.90 +1.15 9.09 +0.88 10.11£3.167  1625+2.76" 10.60 + 1.19 10.57 = 1.30
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Tab.3 MPF of all muscles of 16 subjects on different terrains

% MPF/Hz

A RVMO LVMO RTIB LTIB RSEM LSEM RMED LMED
LG 46.93+1632 43.17+17.83  49.78+9.83"  68.62+9.72"  87.1+11.17 8482+542  69.68 +10.32 76.91 +8.59
UH  62.39+5.02 51.84+1049  5597+19.46  7927+1054 91.1x14.11 88.0x11.65 61.55+13.62"  72.49+8.43"
DH 59.47+5.01 59.85+8.18 5433 +11.32 64.02+14.85  74.63+£9.11 6751375  64.37+10.87 81.16 + 15.05
US 57.87+26.08  58.67+23.8 54.20 + 11.82 69.48+1531  90.6+13.21 8049+229  85.42+30.85 78.49 £26.71
DS  66.42+11.63 88.62+1895  68.60+ 14.49 72.09 £ 6.10 88.3+2020 76.7+2429  8545+1855"  99.61 1559

x4 16 2ZXEALE B TITERZABEPAAZE

Tab.4 MF of all muscles of 16 subjects walking under different road conditions

. MF/Hz
RVMO LVMO RTIB LTIB RSEM LSEM RMED LMED
LG  35.66+2029  3340+19.98  47.67+645"  5789+550"  3566+7.09 334+1020 44.41+10.69° 5820+9.10°
UH  49.08=11.11 40.66 1125  59.45+7.40 71.39 £ 8.55 49.08+825 40.7+1471 52.14+9.04 62.21 + 14.80
DH  49.79+9.53 46.76 £9.06 46.42+6.53"  57.86+8.06"  57.57+8.00 464=+1540 44.03+7.36 57.67+12.97
US 4578 +7.68 5499 +14.89  41.57+7.00" 61.15£11.70°  68.0+11.04 6939+9.53 67.78+16.97  66.95+18.52
DS 56.53+15.81  67.17+18.18  33.15+7.21 54.03+12.02°  5560+7.89 50.74+9.76 64.48+2517  71.33x15.16
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