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Abstract

Experiments have been performed for estimating the individual muscle
capabilities of the biceps brachii and the quadriceps femoris muscle.

The surface EMG has been recorded on the bellies of the biceps brachii and
the quadriceps femoris muscle during isometric contractions at 50%, 75%,
and 100% MVC.

The rectified EMG amplitudes of the maximum voluntary contraction (MVC)
were in the range of 28~ 3.0mV and 69~ 7.2 mV the biceps brachii and the
quadriceps femoris, respectively,

In the biceps brachii, Type S motor units were recruited in the range of
41 ~49% MVC; and Type F motor units were recruited in the range of 51~
59% MVC.

In the quadriceps femoris, Type S, Type 'SF, and Type F motor units were
recruited in the ranges of 31 ~38%, 33~ 48%, and 21 ~ 29% MVC respecti-
vely.
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b el $40) Fa =Y
1. Rectified mean EMG amplitude 7} F
A3 SE = 2, F 2
potentialg ztE motor unito] F7E F
A5 e AA LS AYs T7HE Y,
£ 704
2. Zrzre] kel 4 regressionol] ©]&H re-
ctified mean EMG amplitude g5 of &
pairwise comparison test& 4l4]slod §2
2}( significant difference) 3 x A3+t
(44)
o) A3} 3 22 ZF=(% MVCHS rec-
tified mean EMG amplitude &) 34 S =
Wake o] doigom PP} a=0.025
4 25 Fda7t A= Aoz el o
2- o] & regression line & m A S AARH

of wg=He) Yool HsE FH

=

= =2 action

linear regression < 44]3515 e,

> motor
unit & FHAH-E upetstHcbd 2y g T2
x>

H2. $e28o Helel E8Y motor unit
o s
(=¥ 5 %$MVC)
type of
NI |mep | 1@
=3 }
gaojma| b | 4 } 59
B | 49 - 51
c| 38 33 29
HEAFZ| D | 34 46 20
E| 31 48 21

ZEI|Z2 motor unit 2| S

5ol g Y3 274 5L=HEmo-
tor unito] FHeo} = wH2H #x (Y%
MVC)el o5t AA=lct & urgl 2o 2}
@ o] = action potential ¢| 2o Z}28- z+
= motor unit ( t-ype S motor unit)ulo g
ZHeje] F3o] shEstAnt, o FHE =Y o]

20
=
RN
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0 wnerere

271" o] wte} £YU 5= motor unit o §7}
T = ek 2 Y HHE F e tv
pe F motor uniteo] Frl3 4=+ (16,21,
24, 25, 26, 34, 35, 36,42 ]

B EFo] A& AL FYste 3
A= motor unit el = 9 &2} a5l
o] 24 He) o] W 2 THE A
#2357 YA+ o 25l R motor unit
o] A1g A 29 motor unit°] F7tz FUs
o 2% g2t AP #Hel Fol2 F
dsE motor unit 9 $E A% 2513 =
o, ©%0°] 25 =2 E motor unito] &
A5 3 9" motor unito] 3 27} WA}
o 97EE U A Rk Sl g
S5l sl 27 st geh(21, 25, 34,
40,48 )

28020 AP wlal motor unit o)
7t2 F9%2 o+ $7+595 £ motor un-
it o] 2% EMG amplitude & Z7}7} 415
. 283 o] EMG amplitude ¢} S7}= F
A= s S motor unit @ -9} Lo ulzh
a2 S7HEe] o g A 1 e1(24,27,45)

A gho} 2ol 3 & -FA Y FiAA
ol 4 work cycle o] Z7t"el| w2k rectifi-
ed EMG amplitude = 13 9 9} zbo] w3}
Heloh o] A b33 o] s A=Y ok

T

L.

fi

(o]
+
2=
T

[e]

a2

o 4 o o

=

0

e}

1. 50%MVCel 49 2i4] work cycle o]
=718 web rectified EMG amplitude=
Z71gol-Wgs el o FPRAA F2
action potential ¥ 7}*] & motor unit ©]

95 FA 2 F7F 75 L o] F motor
unite] B 23l 2 & B} & action por
tential & Z+: motor unit o] F7t2 T
HS3 %S Jehdoh

2. 75% MVC o] &4 = work cycle o] &
Aol w2k rectified EMG amplitudezt
g SR Ul en ol 2545 2
7|8 2E 2% motor unito] FAldd F
dsla dotn & 5 9eh(1,34,3536)
s

A4 SFAEEL FYT o= AT
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A E ol fAkgE At dojgin. &, Z4. 384 motor unit & summated
1. 50 % MVCd] =3 exertion4] rec- action potential
tified mean EMG amplitude = Z7}-80] ¥ (=39 s mv)
3l5lglom o] = WY& action potential & ) tYPg)O%gr 1 | meso| 1@ [
7}R] & motor unit o] WA FUHw 1 HS =] A2 ~\unit
oJo] #L& action potential 9 motor un-
iltoil P 31%;104%—% % . o I
) ' B 0.7 - 1.9
(2¢10.a. #F=z) c 11 9.3 3.8
2. 15 % MVC o] A4l A= rectified E- D 1.1 9.6 3.9
MG amplitude 7} 93 g 27182 AL 2} B 0.9 27 2
Hol o] =] xS 2E F7Y motor
unit o] F4ol FXsRActn 4= el
{2¥10. b, c.Zz> 2L KBAZL

7Y motor unit 2| summated action
potential

43 ZH o Z5lel o gt T4F 2 4] 7L
A gto| T2k o Bl AFFZ 250 4 2h4EY ok
4F&lo] 520l gt endurance time o] H3l=

ohgel 45 o] Basych

r

WA AR U2 Zx (% MVC)

9} Z&9 2ol w2 rectified EMG .

. endurance time
amplitude ¢] ®W3lgkal motor unit o] whA] =2935.1-36.579 ( % MVO)
qoz 5L A4E ol§std FF9 mo- ‘

~ 0.549(%MVC) (Tr/Tw)

—380 .6 (subject )
o] Aol 4 Twx 5417 (work period;
FA 4] 7 (rest period; sec.)
subject = 3] AP} Al F$0,

tor unit o] -7 == o9 summated ac-
tion potential o] #} Ak=| ¢l o}, w3 2da} &
|9 2 4eol] =g} #HElsl rectified E-
MG amplitude o Ho]  E 3o el
Aow w4zt Aol 7 A A%l summated

sec, ), Tr&

% vehi 2

s|4¥a Bl A% 18 2 gtez 7HAle
action potential o] Z 40 A= Ut A5 AFS o) o) & endurance time & 1i-
near regressiond] 93t ¥ 5 9} o] ¥
3. waogn 28020 Hat rectified &gl ek
EMG amplitude
=) 5 mv) E5. WEHIHI 2HEX AL B
= &
giotnig)n % MVC FRATE | AT parameter intercept slope
SR K
T 527 50 0.8 1.7
Cnot 75 1.5 3.5 C 265.5 —2.680
fatigue) {100 3.0 7.0 E ;zii _:ggj
At B R
(fatigue) 100 3.0 7.0 o] 2} z¥o} endurance time -2 4Fgho] o]
negative exponential

~-Q09.

o+ 2 4=
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ol ubste] HEAFZL dads Jel 2 2k
Heh ol Ao T2 vste o B AR
Zo] FZHY 59| ks 28 (50 % MVC H X
A E4-F(exertion) g o8 242 £ 3
22 gehg,

o Bl AT AFSbo] 5ol u]Sle] type SF
motor unit 2 o] ¥ Fstm glow o] type
SF motor unit & ¥]md 2 §L sl
= A 925 YA =R e (1,34,39,52)
2 n & 54 FRHEY ¢33 28 (30 ~
80 % MVC)d| A o] type SF motor unit
o] TUSE AMETE T T+F A4
Zholl W ok} 4Fsko] §-E3h o ¥l A Zo] e}

< zol 7t A" F gl

V. & =

o] T2t o B A2 8EAL v
@5kl sl a5 AT BH4L E51d

chg3 22 dapEe] doF o
1. A =5 (MVC) u3)4] 7| &5 & rec-
tified mean EMG amplitude & 4|5
A4 2.6 ~3.0mV,HEAFZelA 6.8 ~
7.2mV & vepydelh
2. U3 ZY o of3F motor unitd] FLL
AFglo] FZ2 #A-L type S motor unite] 41
~ 49 % MVC , type F motor unit ©] 51 ~59
% MVC 2| H{loll4 o] Fojzl on , YEAITT
o] 4+ type S motor unit ©] 31 ~ 38 % M-
VC, type SF motor unit ¢| 33 ~ 48 % M-
VC, 2832 type F motor unito] 21 ~29
% MVC o] Ho4 Fd= et
3. 24F AL 4o FEAA ne-
tative exponential I Fe & 45w
HShe] o B ALFZoll 4= dakghe e 2 7
455l o] A%e]F2Eo] F2 type S
9} type F motor unit 0.2 F4=le] gliy)
Qkete] of B ALF22 type S2 type F mo-
tor unit 9ol type SF motor unit &
sk vk A2 (14, 27, 33, 34, 49,50)
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