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ABSTRACT

Objective - The aim of this study was to develop the non-powered horse riding device and was to evaluate the elaborate its applicability
throughout static structural and transient structural analysis of the outdoor core strength exercise equipment.

Method : Fifteen college students (mass: 69.55£13.38 kg, height: 1.69+5.61 m, age: 21.42+1.83 yrs) rode the powered horse riding device and
14 college students (mass: 71.1249.74 kg, height: 1.73+3.31 m, age: 22.50+1.47 yrs) rode the non-powered horse riding device for the
comparison. All motion capture data was collected at 100 Hz using six infrared cameras and the muscular activities were collected using a
Delsys Trigno wireless system. The peak forward/backward lean angle, range of motion anter/posterior and vertical COM(Center of mass)
movement of trunk and pelvis segment, and muscle activities of six muscles were compared between the two devices by using independent

t-test (p<.05).

Results : Several kinematic variables (peak forward-backward lean angle and vertical COM movement of trunk and pelvis segment, range of
motion of trunk) significantly different between non-powered and powered horse riding device. The muscle activities of Rectus abdominis and
External oblique of abdomen on the non-powered horse riding device were significantly greater than those of the powered device.

Conclusion : It was concluded that non-power horse riding device could give the effect of core strength exercise as well as the body motion

which can simulate the powered horse riding device.
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Table 1. Reflective marker position

Symbol Reflective marker position
R, L SM  right, left dorsal aspect of second metatarsal head
R, LIM right, left lateral malleolus
R, L LE right, left lateral epicondyle
R, L GT right, left Greater Trochanter
PSIS right and left posterior superior iliac spine
R, L WST right, left lateral aspect of head of ulnar
R, L ELB right, left lateral aspject of head of olecranon
R, L ACR right, left lateral acromial
Cc7 7th Cervical vertebra
CHIN the middle of chin
AHD the middle of the forehead(glabella)
R, L FD right, left front saddle
PFD Middle of posterior saddle
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Figure 1. Experimental 2 type of horse riding device: (a)
powered horse riding device, (b) non-powered horse
riding device
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Figure 2. Static structural analysis for non-powered
horse riding device
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Figure 3. Transient Structural Analysis for non-powered horse riding device



Development Research of Non-Powered Horse Riding Device for Core Strength Exercise 357

4. A 2l
REE S]] Sekel e A SEEde molas
T BA QAR ARG e dEA vEe
o 2 BEHE AZEH] Aslol B ] Sl
o B B WAE SEUY, SEAT, $EAEY
1

o

SsAS st A4 e A
F1 9 9 BERe B xeanel 9
(SPSS 18.0 SPSS Inc., Chicago, USA).
£ ATl QR 719 AolE H5sk] 218to] Independent
samples ttest 415 ARSI 1 A0lE FYFTE a = 05
oA ATk

g
AL 5 e FukeEIT

<Table 2>9} 70| FE7IMF Svke-57|7¢h 58 Svhke
/179w SN 2w QS HAS AV 5E
wAe Ao = 4599, p<05), Al
1<.05) 1?4‘7 = 2] Ho % 7oA
7<.05), T 71%017 ZF(5.50, p<.05)014
oJgt Aol 7k vpebstth

Table 2. Kinematic variable of trunk and pelvis between powered horse riding device and non-powered horse riding device

Powered horse riding device

Non-powered horse riding device

Segment Variable Mean D) Mean D D
Peak forward lean angle (°) 1.76 (7.39) -1572 (8.31) 599 001"
Peak backward lean angle (°) 0.89 (7.44) 27.89 (6.96) 10.07 001"
Trunk Range of motion (°) 2.65 (1.32) 1217 (5.32) 6.72 001"
Anterior/Posterior COM motion (cm) 113 0.39) 093 0.92) 805 428
Vertical COM motion (cm) 0.13 0.35) 293 (1.54) -6.84 001"
Peak anterior tilt angle (°) 11.32 (8.00) 1.86 4.05) 397 001"
Peak posterior tilt angle (°) 8.494 (7.36) -2.98 (2.63) 550 001"
Pelvis Range of motion (°) 2.82 .11 4.84 @.71) -1.50 143
Anterior/Posterior COM motion (cm) 2.00 0.84) 3.14 279 -1.51 142
Vertical COM motion (cm) 0.13 0.35) 2.86 (1.46) 102 001"
Note. *p<.05
Table 3. EMG activities of 6 muscles between powered horse riding device and non-powered horse riding device (unit: %RVC)
Powered horse riding device Non-powered horse riding device
Phase Muscles t p
Mean (SD) Mean (SD)

Rectus abdominis 49.86 (20.69) 71.06 (15.72) -3.09 005"

External oblique of abdomen 57.66 (24.11) 83.98 (10.99) -3.73 001"

Pluhse 1 Erector spinae 4724 (25.149) 36.40 (18.56) 1.31 200
Glutaeus maximus 65.08 (21.88) 63.46 (1221) 24 809

Quadriceps of thigh 63.19 (32.81) 5341 (19.03) 97 340

Gastrocnemius 69.42 (30.82) 64.20 (23.33) Sl 613

Rectus abdominis 4695 (24.24) 63.71 (16.12) 218 039"

External oblique of abdomen 56.65 (26.76) 80.19 (11.18) -3.05 005

Phahse 2 Erector spinae 49.64 (24.16) 59.67 (19.22) -1.23 229
Glutaeus maximus 63.54 (28.98) 5571 (24.73) 78 442

Quadriceps of thigh 60.39 (32.53) 4729 (19.11) 1.30 204

Gastrocnemius 68.88 (31.80) 73.04 (11.84) -47 640

Note. <05
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Table 4. The results of static structural analysis, transient structural analysis and safety factor of non-powered horse riding device

variable static structural analysis

static structural analysis

static structural analysis transient structural analysis

60kef 70kef 80kef 80-85kgef
Max Deform. (mm) 72.356 84.416 96.475 115.75 (2sec)
Max Stress (MPa) 653.64 762.58 871.52 1052.8 (2sec)
upper body : 041 upper body : 0.33
Safety factor lower body : 4.2 lower body : 3.5
@ Deformation (1~300sec) @ Deformation (1~25sec)
. = T - Dsform]
BT " Ave. 100.88 5= (14sec)
E 105 - ,g 105 -
g‘ 100 -] g 100 4 i
85+ 85 - {
] 50 100 Tim;S;Jsec) 200 250 300 Time (sec‘)

@ Equivalent Stress (1~300sec)

1100

V-M Stress
1050

1000

V-M Stress (MPa)
©
8

T T T T T T T
s} 50 100 150 200 250 300

Time (sec)

@ Equivalent Stress (1~25sec)

1100
+ — V-M Stress,
1050 - 1 €— 1052.8(2sec)

1000

Ave. 90845 4% (14sec)

V-M Stress (mm)

T T T T T T
0 5 10 15 20 25
Time (sec)

Figure 4. Transient Structural Analysis for non-powered horse riding device
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