Appendix C

Hill Muscles Properties

The properties of the muscles shown in Figure C.1 are listed below for an adult like model and
for the four robots investigated in this thesis.
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Figure C.1: Muscles acting on the leg joints. [10]
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C.1 Adult-like model [8] [23]

Table C.1: Leg muscles properties for an adult-like model (1)

SOL TA GAS VAS HAM GLU
Frnaz [N] 4000 800 1500 6000 3000 1500
Umaz llopt/s] | 6 12 12 12 12 12
lopt [cm] 4 6 5 8 10 11
Ltack [cm] 26 24 40 23 31 13
ro [em] 5 4 5a) 6 5k 10
5(k) 8(h)
Grmaz|deg] 20 -10 20(a) 15  0Kk) -
40(k) -(h)
brof|deg] 210 20 -10(a) 55  0O(k)  -30
15(k) -25(h)
pl-] 05 07 07(a) 07 07k 05
0.7(k) 0.7(h)
m [kg] 068 02 032 204 127 0.7
A [ 081 07 054 05 044 05

80



Table C.2: Leg muscles properties for an adult-like model (2)

HFL HAB HAD HER HIR EVE INV
Fraz [N] 2000 3000 4500 500 800 700 900
Umagz |lopt/$] 12 12 12 12 12 12 12
lopt [cm] 11 9 10 4 8 5 5
lytack [cm] 0 7 18 5 T 2 30
o |cm] 10 6 3 4 3 3 2
GOmaz|deg] - - - - - -10 5
bresldeg] 0 -0 -15 10 -20 -5  -10
ol 05 07 1 1 07 07 07
m |kg| 093 114 191 0.09 027 0.15 0.19
A [ 05 05 057 05 05 057 055

C.2 NAO model

Table C.3: Leg muscles properties for the NAO model

SOL TA GAS VAS HAM GLU
Frnaz [N] 250 50 937 375 1875 93.75
Umaz [lopt/s] | 104 20.8 208 20.8 208  20.8
lopt [cm] 13 19 16 26 33 36
lyack [em] | 85 79 132 75 102 4.2
ro [cm] 16 13 16(a) 19 16(k) 3.3

1.6(k) 2.6(h)
Gmaz|deg] 20 -10 20(a) 15  0(k) -
40(k) ~(h)
Dregldeg] 10 20 -10(a) 55  O(k)  -30
15(k) -25(h)
ol 05 0.7 07(a) 07 07k 05
0.7(k) 0.7(h)
m [kg] 0.04 001 002 012 007 0.04
A 081 0.7 054 05 044 05

Table C.4: Leg muscles properties for the NAO model (2)

HFL HAB HAD HER HIR EVE INV
Frnaz [N] 125 1875 281.2 31.2 50 437 562
Umaz [lopt/s] | 208 208 208 208 208 208 20.8
lopt |cm] 36 29 33 13 26 16 16
Lutacts [cm] 33 23 59 16 23 82 99
ro [em] 33 1.9 09 13 09 09 06
Omaz|deg] - - - - - -10 5
dres|deg] 0 <10 -15 10 -20 -5 -10
ol 05 07 1 1 07 07 07
m |kg| 0.0 0.0 0.11 0.005 0.01 0.009 0.01
A 0.5 0.5 0.57 0.5 0.5 0.57 055
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C.3 CoMan model

Table C.5: Leg muscles properties for the CoMan model (1)

SOL

TA GAS VAS HAM GLU
Fraz [N] 1550 310 581.2 2325 1162.5 581.2
Vmaz llopt/s] | 83 166 166 166 166 166
lopt [cm] 20 31 26 41 52 57
lgack [cm] | 135 124 208 119 161 6.7
ro em] 26 20 26(a) 31 26(k 52
2.6(k) 4.1(h)
dmacldeg] | 20 -10 20(a) 15 0(k) -
40(k) -(h)
res|deg] 100 20 -10(a) 55 O(k)  -30
15(k) -25(h)
ol 05 07 07() 07 07(k) 0.5
0.7(k) 0.7(h)
m [ke] 0.26 007 012 079 049  0.27
A 0.81 0.7 054 05 044 0.5

Table C.6: Leg muscles properties for the CoMan model (2)

HFL HAB

HAD HER HIR EVE INV
Frnaz IN] 775 11625 17437 1937 310 271.2 3487
Umaz |lopt/s] | 16.6 166 16,6  16.6 16.6 166 16.6
lopt [cm] 57 46 52 20 41 26 26
lyack [cm] | 52 36 93 26 36 13 156
ro [cm] 52 31 15 20 15 15 1.0
Gmaz|deg] - - - - 2105
bres|deg] 0 10 -15 10 20 -5 -10
pl-] 05 0.7 1 1 07 07 07
m [kg] 036 044 074 003 0.10 0.05 007
A [ 05 05 057 05 05 057 055
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C.4 WalkMan model

Table C.7: Leg muscles properties for the WalkMan model (1)

SOL TA GAS VAS HAM GLU
Frnas [N] 7100 1420 2662.5 10650 5325 2662.5
Umaz llopt/s] | 5.7 114 114 114 114 114
lopt [cm] 44 66 55 88 110 121
lyaek [cm] | 28.6 264 440 253 341  14.3
ro [cm] 55 44 55 66 55  11.0

5.5(k) 8.8(h)
Gmaz|deg] 20  -10 20(a) 15  O(k) -
40(k) -(h)
bresldeg] 10 20 -10(a) 55  OKk)  -30
15(k) -25(h)
o] 05 07 07a) 07 07k 05
0.7(k) 0.7(h)
m [k 120 035 056 362 225 1.24
A 081 07 054 05 044 05

Table C.8: Leg muscles properties for the WalkMan model (2)

HFL HAB HAD HER HIR EVE INV
Frnaz [N] 3550 5325 7987.5 887.5 1420 12425 15975
Umaz llopt/s] | 114 114 114 114 114 114 114
lopt [cm] 121 99 110 44 88 55 55
lsack [cm] | 11.0 7.7 198 55 7.7 275 33
ro [em] 110 66 33 44 33 33 2.2
Gmaz|deg] - - - - - -10 5
Dresdeg] 0o -0 -15 10 20 5 -10
o] 05 0.7 1 1 07 07 0.7
m [kg] 16 20 33 01 04 02 0.3
AH 05 05 057 05 05 057 055
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C.5 Atlas model

Table C.9: Leg muscles properties for the Atlas model (1)

SOL TA GAS VAS HAM GLU
Frnaz [N] 8600 1720 3225 12900 6450 3225
Umaz llopt/s] | 6.1 123 123 123 123 123
lopt [cm] 37 56 47 75 94 103
lyack [cm] | 244 225 376 216 291 122
ro [cm] 47 37 47 56 47 94
4.7(k) 7.5(h)
Gumaz|deg] 20 -10 20(a) 15  0Kk) -
40(k) -(h)
Drerdeg] 210 20 -10(a) 55  O(k)  -30
15(k) -25(h)
pl-] 05 07 07(a) 07 07Kk 05
0.7(k) 0.7(h)
m [kg] 14 04 06 43 27 15
A [ 081 07 054 05 044 05

Table C.10: Leg muscles properties for the Atlas model (2)

HFL HAB HAD HER HIR EVE INV
Frnaz [N 4300 6450 9675 1075 1720 1505 1935
Umaz [lopt/s] | 123 123 123 123 123 123 123
lopt [cm] 103 84 94 37 75 AT AT
Ltack [cm] 94 65 169 47 65 235 282
7o [cm] 94 56 28 37 28 28 18
Gmaz|deg] - - - - - 210 5

Dreyldeg] o -0 -15 10 20 -5 -10
ol 05 0.7 1 1 07 07 07
m [kg] 19 24 41 01 05 03 04
AH 05 05 057 05 05 057 055
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