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Development of Haptic-based Resistance Training Machine
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Fig. 1 HRTM user interface

visual / '

motion
feedback - analysis
8 EMG
PDET”//'“(
sey
Fig. 2 schematic view of HRTM system
BEA A7 F=ug dgon) o E@

Aee HE BAMA A7 sEHA £
k. TEAQ HANO T HRTM o 7ot
718 Btel &% AAE FAAE AR
AL 5 Qo o2 B3 LEa WS
BEA AARg ase =9 5 vk (Fig 1),
HRTM ¢ A= wyom =z Hu=
ol g3 % AIFol W w9 WIuk Ay
Hotth EMG & 2A =4 #Hd]E HRTM I
AAste] HRTM o2 %529 28 &
A S ARAQ dolER B 2

4 2 3}tk (Fig. 2).

T
N
fo
o
o,
S
fr fo

.

M wEY A 5S TS NAE
71E9 HRTM & WdA7]17] 34+ real-
time ¥ double actuation, ZlH|E}ES B3
Azs e & Agsta 54 4, EMG
a5 F& A A2"S F3le '2vE

AF3telok @,

z o
N

7|

o

B o= 2012 UE AAAAR] AlYom
kol U %] 7] & 7HI(KETEP)S] %9 (No. 2012
4010203250)3 570 AYPo . g
FATATe AYdE wel FIH V| EAF
AFe19l (No. 2012-0000792)

it}

L

1. Folland, J., and Morris, B., "Variable-cam
resistance training machines: Do they match the
angle-torque relationship in humans?," J. Sports Sci.,
26, 163-169, 2008.

2. Li, PY., and Horowitz, R., "Control of smart
exercise machines. 1. Problem formulation and
nonadaptive control," IEEE-ASME Transactions on
Mechatronics, 2, 237-247, 1997.

3. Li, PY., and Horowitz, R., "Control of smart
exercise machines. 2. Self-optimizing control,"
IEEE-ASME Transactions on Mechatronics, 2, 248-
258, 1997.

4. Carignan, C.R., and Tang, J., "A haptic control
interface for a motorized exercise machine", in IEEE
International ~ Conference on  Robotics and
Automation, pp. 2055-2060, Pasadena, CA, 2008.

5. West, A., Smith, J, and McLeod, C.,
"Development and initial evaluation of a smart
resistance training system," Proceedings of the
Institution of Mechanical Engineers, Part P: Journal
of Sports Engineering and Technology, 223, 31-47,
2009.

6. Park, J., Kim, K., and Hong, D., "Haptic-based
resistance training machine and its application to
biceps exercises,”" International Journal of Precision
Engineering and Manufacturing, 12, 21-30, 2011.

7. Park, J., Kim, K., Hong, D., Moon, J., Koo, D.H.,
Kang, M., Shin, I, Kim, Y., and Lee, K., "The
shoulder abduction exercise with a haptic-based
resistance training machine," International Journal of
Precision Engineering and Manufacturing, 13, 2239-
2243, 2012.

8. Tagliamonte, N.L., Sergi, F., Accoto, D., Carpino,
G, and Guglielmelli, E., "Double actuation
architectures for rendering variable impedance in
compliant robots: A review," Mechatronics, 22, 1187-
1203, 2012.

1650





