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[Abstract]

With strength training comes the risk of injury and the benefits of exercise. Lack of knowledge and
experience or repetitions at excessive intensity can lead to injury. Adequate feedback on an exercise's
progress can increase the exercise's effectiveness and reduce injuries by providing scientific data and
psychological motivation. This study aimed to validate EMG equipment and examine the effects of §
weeks of biofeedback training with wireless electromyography. A correlation analysis between the
Noraxon device and Fitsig"(EMG Prototype), a well-known instrument in the field of research, showed
a moderate correlation. Statistically significant differences in humeral circumference, humeral muscle
mass, and biceps and triceps strength were found between the left and right sides of the body over
time, with no differences in the type of exercise. Feedback training with real-time EMG was found to
be favorable for hypertrophic growth and strength improvement. Future studies should be conducted to

investigate its application in sports activities further.
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II. Methods

1. Subjects
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Table 1. Characteristics of the Subjects
Group Age Height Weight BMI
(n) (yrs) (cm) (kg) (kg/m2)
(r'?;% 202423 1758101 703%130 225425
OIS0 235k24 1705561 7174102 206529
OIS 231%29  1734%68 7128114 235828
Ty 226828 169.64B0 6678102 230424
Mean£SD, BMI: Body Mass Index, DTG: Dumbbell
Training Group, DTEG: Dumbbell Training with EMG
Group, BTEG: Body-weight Training with EMG Group,
RTEG: Resistance-band Training with EMG Group

Table 2. Experiment Design

!

& A7tat 234(n=48)

_|_

AtH E| A E(n=48)

9 2518
(DTG, n=12)

yu-2uE WE-2UE
2518 2§ 28
(DTEG, n=12) (BTEG, n=12)

ME-2HE

25 18
(RTEG, n=12)

@4 2518
(DTG, n=12)

12t A& E| AE(n=48), 3EYHAH(n=2)

o2
==

25318 28 18
(DTEG, n=11) (BTEG, n=12)

HE #E-2HE

(RTEG, n=11)

v

22t AL HAE(n=44), FEEHA(n=2)

[T
O T

25318 2§ 18
(DTEG, n=11) (BTEG, n=12)

HE E-2HE

WE-IHE
25 18
(RTEG, n=9)

2. Protocol
& Aol A AlRdEt A
-2 520w Al
108 Jre psigon], B 252 AKX 2%

7k b~

Ll JE_I\‘

-+ n:ﬂJ

>

—_

(e}

T

=
o

El_l

o

T
<
2’7

2=k
=

:00~

O
=

)

s
T

A
L=

NS

ol r

20 HJ[o

N

o

L J
r

OO

El5to] Zoom3

S

Brﬂ

St
T

=13
=

f

2 g 2 22

Al E2o]

Uo 1
o v
it 9

A=

ELRLERE:

At Zrpee

o2 9Jstol 5002 PAstACY,

¥ WEQE m2 72O <Table 359} 2},

=537 SA)e BA #(2711
] AIZF 18)*10RM(75%)

ez F NE
5 ¢ HAsten], &

Arfishs AR —El'—l—‘]?(]% 7S 7|Zz07 }=
02 XIg5}it}. RENE Effo|yd zloj= oA

100} 22(6:00~7:00) & A+ AolAt Het Al

= g8ty &

1ARE St At
FojA &= ma I8 AJgst= =oF DTG 18

32l(4, 4

F Uolx] 37]9] T-2(DTEG, BTEG, RTEG)S
7l FitsigS AR A 17114 vl 25}



114 Journal of The Korea Society of Computer and Information

o] =& & AH&sIien Fitsig 8|9 Y olFHHUE
=72, Biceps brachii) BAF 2R <Fig. 1>9} Zt}.

=2
A3 RS Ao dod 4 glonl, 54 ne) A
cHl gA|= <Fig. 2> 7
o o2 59 2 gojg el Q49
] 7|toll& o] =2 =Y Qlof thE
vstdon, 2 AARS ulsjst

3. Measurement
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Table 3. Unilateral Training Program

Hori. Hori. Knee Hip Vertical
Pull Push Dom. Dom. Push
One arm|One arm | Dum. Dum. One arm
DTG, Dum bench split one le Dum.
DTEG ' P 9 | shoulder
row press squat dead lift
press
One arm One One
BTEG | inverted hand Split One Ie.g h.:jmd
squat | dead lift pike
row push up
push up
One arm Onbea:drm Band Band onBear::m
RTEG band split one leg
bench . | shoulder
row squat dead lift
press press
Hori.: Horizontal, Dom: Dominant, Dum.: Dumbbell,

DTG: Dumbbell Training Group,

DTEG: Dumbbell Training with EMG Group,
BTEG: Body-weight Training with EMG Group,
RTEG: Resistance-band Training with EMG Group
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3.1 Muscle Strength
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Fig. 4. EMG Test

4. Statistical analysis
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III. Results

1. Correlation analysis of EMG Device
(Noraxon, Fitsig®)
QB A AT 20 Y o] £20] T45 59 EMG
JH] 2] Y A2 <Table 49 At}
= At T30 iR W@ 2ol F5E A

Ao] 747k LERITHp<0.01), (p<0.01).

Table 4. The correlation Right Arm(biceps, triceps)
between Noraxon and Fitsig

EMG Noraxon Fitsig

Rt. Rt. | Rt. | Rt. Rt. Rt. Rt. | Rt.
PTQ | Avg | PTQ | Avg | PTQ | Avg | PTQ |Avg
Tri | Tri Bi Bi Tri | Tri Bi | Bi

Part

@O <m

Rt.
PTQ 1
Tri
Rt.
Avg .9637| 1
Tri
Rt.
PTQ
Bi
Rt.
Avg |.462™
Bi
Rt.
PTQ
Tri
Rt.
Avg |.418™
Tri
Rt.
PTQ
Bi
Rt.
Avg |.314™
Bi

A2777|.4407) 1

53 0O X O 0o Z

A7171.9637 1

A06™|.3937|.445™ | 44677 1

4127|4557 4617|9857 1

.3017).3077(.512"" | .46177| 5617 | 5717 | 1

O~ Wn— =T

.3177|.523™|.484™ | 549 | 5607 |.979™"| 1

Values are Mean£SD; *p<.05, **p<.01, ***p<.001
PTQ Tri: Peak-Torque Triceps,

PTQ Bi: Peak-Torque Biceps,

Avg Tri: Average Triceps,

Avg Bi: Average Biceps

LE5 g ol Aty Bt SHoIM FA
Aoz ol F5% Aol A7 HERITHp<0.01),
(p<0.01).

U5 e AR de olF2e 2% 59t EMG
o] DR A 242 <Table 5>9F Ao}, 2F
%3 ARl AtIR(566+) 2 Bt 2(.560++)
oA F5= Addol A7 HERITHp<0.01). (p<0.01).
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Table 5. The correlation Left Arm(biceps, triceps)
between Noraxon and Fitsig
EMG Noraxon Fitsig
E Lt. Lt. Lt. Lt. Lt. Lt. Lt. | Lt
M | Part| PTQ | Avg | PTQ | Avg | PTQ | Avg | PTQ |Avg
G Tri Tri Bi Bi Tri Tri Bi Bi
Lt.
PTQ 1
Tri
N Lt.
‘r’ Avg |.985"| 1
Tri
i Lt.
PTQ |.488™|.513™| 1
o .
n Bi
Lt.
Avg [.500™(.530"|.974™| 1
Bi
Lt.
PTQ |.566™|.5597"|.429™"|.443™| 1
Tri
F | Lt
I | Avg |.552"|.560"|.430™"|.449™| 970 1
T | Tri
S | Lt
I | PTQ|.383"|.373"[.3617"|.358™|.519""| 533" | 1
G Bi
Lt.
Avg |.428™(.423"|.423"| 434" | 526™"| 537" | .966™| 1
Bi
Values are Mean£SD; *p<.05, **p<.01, ***p<.001

PTQ Tri: Peak-Torque Triceps,
PTQ Bi: Peak-Torque Biceps,
Avg Tri: Average Triceps,

Avg Bi: Average Biceps

2. 8 weeks of exercise changes muscle girth
and muscle mass

] =4 ‘3—4 %%%4 o] AulA] ‘?J 57 FAREA
ZAi}= <Table 6>,<Table 7>9} ZtT}.

53], 9% g =209 4% L5 9] Ael(p<0.001)
o} 7 BIHLEA7)OIN AR o3t Atol7t Lt
ERATHp<0.01)<Table 7>.

Table 6. Comparison of the upper arm between

circumference(cm) and muscle mass(kg) during
exercise
(cm or kg)
During Exercise
Group Pre test Aweek | 8week F
test test
29.91 30.57 30.48
DTG | 1448 | +428 | +4.31
Rt. 31.43 | 32.00 32.17 )
u. DTEG | 1297 | +325 | +3.32 Tngjgg
A 29.44 30.50 30.96 T
c. |BTEG| 1348 | 1350 | 337 | O 2173
28.92 | 29.46 29.24
RTEG | 1377 | +372 | +383
2.96 3.04 3.09
DTG | 1095 | +095 | +0.92
Rt. 3.06 3.15 3.21 )
u. DTEG +0.64 | +0.65 | *0.67 ,6'0'641”*
T: 43.681
Al greg | 279 2.93 3.03 GeT: 0.911
M. +0.72 | +0.73 | +0.74 e
2.59 2.68 2.75
RTEG | 1075 | +077 | +0.82
2952 | 30.13 30.14
DTG | 1440 | +429 | 431
Lt. 31.08 | 31.42 31.63 ,
u. DTEG +2.81 +3.32 | +3.27 T-Gﬁg'ggg*“
A grEG | 2894 | 3018 | 3068 | o ST
C. +3.13 | £336 | +3.44 C
28.83 | 29.08 | 29.12
RTEG | 392 | +370 | +3.63
2.94 3.00 3.05
DTG | 41095 | +092 | +0.90
Lt. 3.02 3.11 3.17 )
u. DTEG +0.63 | +0.65 | *0.67 T%EZ??
Al greg | 272 2.85 2.94 GoT 115
M. +0.72 | +0.71 | +0.71 c
2.56 2.60 2.73
RTEG | 1075 | +078 | =081

Values are Meanz£SD; *p<.05,**p<0.01,***p<0.001,
G: group, T: time, GXT: group by time

U.A.C: upper arm circumference,

U.AM: upper arm muscle mass,

DTG: Dumbbell Training Group,

DTEG: Dumbbell Training with EMG Group,
BTEG: Body-weight Training with EMG Group,
RTEG: Resistance-band Training with EMG Group
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Table 7. Comparison of Times the upper arm
between circumference(cm) and muscle mass(kg)
during exercise

(cm or kg)
Comparsion p-
Time-Time | _ ean SE | df | value
Difference
Pl aw -706 142 2 .000
Rt.UAC. | r
o | 8w -.788 130 2 .000
Pl aw -.100 017 | 1.790" | .000
Rt.UAM. | r
o | 8w -.169 022 | 1.790" | .000
Pl aw -.608 137 | 1.868" | .000
Lt.UAC. | r
o | 8w -.800 136 | 1.868" | .000
Pl aw -.081 .020 2 .001
LtUAM, | r
o | 8w -.164 .020 2 .000
"Huynh-Feldt

U.A.C: upper arm circumference,

U.AM: upper arm muscle mass,

DTG: Dumbbell Training Group,

DTEG: Dumbbell Training with EMG Group,
BTEG: Body-weight Training with EMG Group,
RTEG: Resistance-band Training with EMG Group

IV. Discussion
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