


)//()//(
t

t
m

mtm A
L

A
L

IZZIV ρρ==

][esistivityr Tissue:

][esistivityr Muscle:

][muscle other than  tissueof area sectional-Cross:

][3 and 2 electrodesbetween muscle of area sectional-Cross:

][electrodessensing-voltagebetweenanceDist:

][currentConstant :

][ 3 and 2 electrodessesnsing-voltagebetweenPotential:

2

2

cm

cm

cmA

cmA

cmL

mAI

VV

t

m

t

m

⋅Ω
⋅Ω

ρ

ρ



L

L/4

H

H/3

H/3

H/3

L/4

L/4

L/4

C
h
. 2

C
h
. 1

voltage detection 
electrodes

current excitation 
electrodes

I(+)

I(-)

potentiometers

extension

flexion

flexion

extension

elbow

wrist

forearm

upper arm







-10 0 10 20 30 40 50 60 70 80 90
31.5

32

32.5

33

33.5

34

34.5

35

wrist angle, deg

im
pe

da
nc

e 
ch

an
ge

, o
hm

y=0.0003*x2+0.0100*x+31.9533

-10 0 10 20 30 40 50 60 70 80 90
31.5

32

32.5

33

33.5

34

34.5

35

-10 0 10 20 30 40 50 60 70 80 90
31.5

32

32.5

33

33.5

34

34.5

35

wrist angle, deg

im
pe

da
nc

e 
ch

an
ge

, o
hm

wrist angle, deg

im
pe

da
nc

e 
ch

an
ge

, o
hm

y=0.0003*x2+0.0100*x+31.9533

-20 0 20 40 60 80 100 120
44

45

46

47

48

49

50

51

52

elbow angle, deg

im
pe

da
nc

e 
ch

an
ge

, o
hm

y= 0.0001*x
2
-0.0796*x+51.5459

-20 0 20 40 60 80 100 120
44

45

46

47

48

49

50

51

52

-20 0 20 40 60 80 100 120
44

45

46

47

48

49

50

51

52

elbow angle, deg

im
pe

da
nc

e 
ch

an
ge

, o
hm

elbow angle, deg

im
pe

da
nc

e 
ch

an
ge

, o
hm

y= 0.0001*x
2
-0.0796*x+51.5459




