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Human
Skeleton

206 Bones

Axial skeleton: (80 bones) In

skull, vertebrae, ribs, sternum,

hyoid bone
Appendicular Skeleton: (126

bones)- upper & lower

extremities plus two girdles

Half of bones in hands & feet
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B Bundies of
muscle cells

=~ Muscle cells (fibers)

Myofibril

A Entire muscle . Fascia and

connective tissue

Sarcolemma

Sarcoplasmic

reticulum S
Ny {1/

Myofibrils

Transverse—= St s\l s ‘ : C Muscle fiber
tubule ;
Sarcomere

Myosin filament

Z line
Myosin filaments

Actin~_ Myosin cross bridges
filament = ! /I
Titin : g : '
filament ZeRsoals - - l
Troponin
Tropomyosin
- Actin

Myosin-binding
D Sarcomere 3 site

E Muscle filaments
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Shoulder
Girdle
Movements
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Resistance Arm

» Resistance Arm: the distance between the axis and the point

of resistance application

— Distance from joint to center of gravity of distal segment

Resistance

| Force arm Resistance arm l Force arm [ arm '




| evers

e FAR | Resistance Arm |

Ist F ﬂ

e ARF | Resistance Arm |

2nd

| Resistance Arm |
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Inverse Relationship Between Length of
the Two Lever Arms

* Longer force arm = less force required

(assuming resistance and resistance arm
are constant)

* Shorter resistance arm = greater
resistance moved

(assuming force and force are remain
constant)
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23 degrees of freedom

54 muscles

Algonthm S¢almg on MINMD Architectures

Speed-up

Actual Speed-up

Mumber of Processon
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