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HZ g 2 FHeriey U QA FFFHe ZofXHA AL {A
e ¢ AR e FEH L e AIEEC] o7t o AR AY
o @737 aqld g3 Aoz A3 EFHSNA FepAl=d VA A
o #32 g 7tn Uk 5, 2000). EUJAEL F 5
T T TLE A7 AEY VIV FEHoE Fo|7tn
B9 A FAAN 2¥xxE AYZFHAd 247 FHAH.
A, AAH AZ LS FA 2 ® oldz A3 A @AY Al
A JAXNE FaT S o /ALY &8
z ZAg8F 713 & 7HAH, AR FFEL &9 F FA
JPA QT A2¥ =9 UFIE WET(H, 2007). FZ AF 2¥Xx=2
Jd w7k dF3 H7l ARSHA AdFG FES FA AE
Sute] mgo] ARHoE 7] JYe A2FXx2E AR sz Y. &
2EH 2, ITAYS] 222 AF A4S
Ast, PHQ AFHE So] &y
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T89S FIANAFH, AA 57 48 A&
719 = H(FHFupAL S, 1996). =7, A BPA G
HhE AAEEE FE AALFOH, e AAT At
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o] &3 i F7AAT
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Atete] sutete FQt ALl i e AF L FFEHE TAAIH
(RDA-Samsung, 2002). o2& <mule Al

AEAAE AAF, AN, AH dZF} EAEFS Agss Mgz F
ZEo] AAAHLE E8HIL YUt ALt FoUS L= e TE
AR T stuzE sutE T3l AANS IJEsu DA AAES T
T A e dFY A2¥x= AP EA T R Hiu oy
Sy e ofd Agnt dA T A $(2004)L HAAATES H
doz 3 AFdA gdAd #He FrlZ2ad S F3 A 165 T 4
Algt & BA 71&71(AF, &)l SHAQA HsE ez, FHAF Y

=

(1997) = SrtdF] AYEFd #F TN 5 sutdee gF, B2

78, 934, €438, 744, ¥ THIAA HFAFEY
1, STAFIE v FELE SuldFY BT T HUArHF
Fo] STAFYG N8 2R Sl 52 59 fiL E5YE RuF
. Alfredson 5(1998) %= H4d7] A4S YAESE Srtds S AAs
o ZAZA AFHEHS] FEH/F F AFG Z2Ho HA e FFS A £ 4
I, 7 ALY SHlsS T3l AFTHs o A FY T =25
< (hamstring)# EAFZo] FostA F/HHAJTAL BaFy. EJ vl
= AALY #aE H &89, 744, =ATEH, AAATFHES F/HAA "R
QoA AAH, FAH AFFTIE EEsted EaH7 AFo] RuFow
(e], 2004), ¥ S(2004)2 <svlEFol HFAH I EA#7 AsS WA
7(2008)¢] sHt 9 EHATAAE FAgRE] AFF, AAH, A H, 2L
3 TS} 2EHX i, LY &Y, AAT sES FF{F Had
o FAFdd 3l FTR3A BGIATG. B, LTS QL E o]FojA =
T3 e AFZ2aAA suie AFIHES 9572 FqA= IdYEA
| sy A71EF S H3 o) FAAE ‘AWEASK SUE HIA He L
do 7 AA bt Ao R PRoH(F, 2005). oA H srke HIH
g b AE RAF YA SHYFAA sutd dg A7 A% 1EFS
Aot srtet #HE ATES A¥EY SFAS £oKA F, 2001 ¢
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5, 2004; @, 2004; #, 2005; #, 2005; =, 2005; 3, 2007; A, 2007; 2,
2007; °l, 2007, %, 2008)el A FejAEe mX= FF dis] ATF3HAc
oA7tA-E Rk A sulZEA o e ATF7F A B HA LT (0], 2002; H, 2003;

, 2004; %, 2005; °] %, 2006; °| %, 2007; %, 2008; %, 2008), A A3
Z3o] gANE AT ATHA, 1997; A, 2000; A, 2007; &, 2007). 1}
ol dTdAE SHETY SEFEFHAT AFHJS B, AAZE UL T
o] EHE 7] A% HEE AA g AFJFolL TAAHA AFFH ATt
o] FoX A U WHA B AFE SulEFANA HRYg £r A V)R
SUEE A A= H3E 2438t SutRAY Fo4& AN, A
¥ $ul I§ A | xAEZ 85 F=PHA
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0. d5A

2o ABolA F2F A5 Az A AANA 9 AsHI Jow
Agele AT HFS A7) A AFe WAl 1 F EZREE)G @
gold o= ot I IANSE FFARYY B, AW FIAAL BF 5
9 29 93 AAH o FaHUk AT F2 FFERMAOIG 2xx
o2 99 o)g5m gt

1. HA Sotel JA

2
L

2o 2L UAFY SHEH A 2 JAE ZA Y. ¢F 60
H

A TR 1 24 Egol B o HA WFsty o5 Eags %
FA HAH. 715E B FHAA sutE AFTE A2 2o HxoH
BC 680d #1253 ndl¥T o ST 4F "2 A5F7F 5471 €4
o Hxo Sutgta & 5 Y. I QAo BE FAHE L SHF AL
BC 6483 333 <& oltt. °o]F # ¥ ZAFoAM <7l 2HF o=

ot
)
[0 2

g o
AN gom 19C T9 ZF29 THA; & 2y 728 9
. FHdA SHle @8 FR3 AF 2¥2E HPHUAA T AF D
o 2¥Xz2A9 FrtE PR, 19129 FAvtE A= (Federation
Equestre International = FEI)¢] S oA F-HE A (7, 2000).
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o

F3Y Frhe TPAHAARE NAHU F 53 L AFFEFD

2 o]&HE ¥ HAdME HF LT AQSFY Fdoz dgEHoH V]
AHEESD) - 71 3 (BB o2k 8t FAER)Y B =HOIg)T tE T8

Fdrl€d udtt. 53 T34 Hdd 2& I Fd2 T& A=
AT(BR)TE 232 AT EH AP &5 SHvl FA2A 245
o2 HaEd AL ZAANY BFIAT WEH FF AELA FIE wEA
(BLEF: A= o AFRFH] 7 GE(EFDY vt (FHE) Atold A Psd
Z1¥EF e sutrlee] dFE WiEEHY FAZANE oW FJAE
Aot wHAAE @ suk AAY S2AHY dFE o]F= ° E K I
o oA ZouteS 1896d ‘M7, 190949 V¥ AR E FH e
AAEE AZFHAJSG 19349 AL Fd A sut7SE7 AHEEA
T3 FH o] &HAT. 1946 d] A13] d=FugiI st AHHAL, 1
5 A153 A7 £89F A7 =2r SHF S} E Ao @IS
d ol A AAYT 1988 SHY S AVIZ SHlE B #AS o F
g =¥y FEoEE A23 HYLEYEH ZYITEoE AH |
I gleH, ¥ Arlde ZAE ¥Y, v, T aA
2E 6709 FHlEe] ok $-FHuEe 1960d A173 Y
7 19889 Al&=@ Yol FAtstod mpgutE QA 109, FF9<E A 179
g AA A (A, 2007). srte] Fojgt & 4 = vlFvl&E(dressage)S =
FrolZ ‘FAO|FE 22 T AAZHA FAL JWEH, dERZAA
LFREZRA ST 7ed FYFEE TAANA (A2 &5F €4
2o FAYPe] FATE o]FoAAE AUt A &¥F} =23t E YEUE LT
vtzolth, " utERE 7| & 20x60 mo] wHFAAA HR-ER-FH F& AA
HA A 22 T2 e AUVE dAHNHUANAE £FFHA 2y
FFEHE EFTLEAN JIsAE 7IF, v, 1M FHFH ZFFS o] &5d
TS HAIAI L nW g AFE o] &3t FFHEAES A A3, 2= I

3¢/
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&)

TES ol FTEOY. ol FE oP& 37 HIMAE A" A
Hek 237 JlojoF 3k, QAntAA Y &8 T 3t vlE AAAA HRE
o sHke BLE AAle Ha2 =¥o=E FHYY FFHE S T Use HE
71&o] He RAZA EHRAHQ Fx AL 2o A= HE AAAA A
=z o8 & F AHA, 2000). SuF A ZutE AAE ZAAA FolA= A
39 AgAES SHEA AGen ZAAA AYes &F52 7IsA A
A9 AAz FEHA ALHAAA stH, 4 #HFA 259 SHA LTS
AdE3 fFA7] H3 W T T Lio|H(Panni®t Tulli, 1994).
Terada %(2006)2] ATl 3tH BE 2¥Xx FENA o]P5HS FAA
7171 & £5TH EAo] o]FoAA AN Sutd tid ABAHY A=
mH g Aol £RAAXN 7|2 FAAEE HA|V|AA P FL EFH
BHPoy, o|X717F AFHUA ZEx HA3HI 7eA EHAE o
AAuit & AolE HYSS FARY. =3 Leachst Crawford(1983)+ 7|
29 2EEA A dFA 2o FFAA VISR dFSE AP 4
3 B2 d77F 2osid Busio. o (2004)= HIRF 4uASs o=

12539 subes F AAY #Z2x A o2y, 794, =AY, dAATH

A

o m

o e WYLEA FvheEe FUA, $AH AFFA Tt AL
2 9F891, 0(2000F AW 57 FA /TS AEHA WF 39 14
H 12779 $7H2E e AT BF AYFEG AUVIEE 2AS 2
3 ¥F ALFE B2 AT GF, HEAY 53 L 2¥Y B
5 Eg Sl 48 3 AoE AL WAt H, AFsohEol ATAN 2

(2002)& FHEEE HA4m o}BEY BYHL FHHE BA 2 oY
Ao &4 o] Be 4% LFAFE 4AY S Avh: ATEARE 2E
Aok B Q000 F 254 AAF 1AL FA SHLE o F] S
FAE F4 717 F9 2AARRY s SHFZAN w4 dEd
oZA WEAQ FrhgFol M o}FY YA FHo EFHoR F
$¥0E 47 AAE $H AW TH 4L WA W Yo

S|
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3. S0Ore| HEE AHAl

HE %2 AAle AA, 7R Yol FIo] FAFTAY Fo| Hi,
A, oA, 38 aga &Y AFAV MFH A HES Y= Aok EA,
T # X (elbow), &, 1M, AZ(bit)7+A] 734 (Photo 1)& FA3E Aot
(Belton, 2000). ol o7, &, 3Fol= IS W FH=Z 399 % (Photo
2, 3)& FrAStAoF LAAAN AEHE oY 7HA] &Y ASHo] £5& =
HA wolEd F YL 7ISATE BAAA ADsna = 4F A5 HY
A7 2 glo] TellA AHE&E & o wd w=A X3 g2 A= 7]
SAY F& AFHHA stz 2 7 AAFHE EHEA & £ oty vt
o] AZ Ago] HFeHA ol To] AFWIS HEIUA st AHXE %
At HutE ste T AFA 2 F UG HAZ ARSI, 1990).

Photo 1. Front Photo 2. Lateral Photo 3. Rearward

Collection @ jeju



4. S0i2| HIE XA ERd

7S A ZHFE AAE T o] 23S Fed BIEA ¥n FIH
BEFAE agn JA T& = U] FEHA L FA T F Ao
% tH(Podhajsky, 1994). svl7l€ F4ES A= AA, Lo s olsfr}
a3ttt B4, @& Ay §F AL AF, ¢E, T T o)’ F
ZE Wi¢loF ¥ Aol BEFE AP F=E o] &3l TS FAT F
Ao oA AL gAE WY A F Ao ojEd EH} vsAY
AL F5ALE A HEE EAR SAA AT sHE F F A 2
t}. Lovett 5(2004)& Fr A&RAA 7| 9 PR BE FA,
Y, FEFEAA AIAEFH A2 HIFAtolodA {4 AolE BT
gom, VA SUFEE T dF 2HAY FF 53] F5H T
SHZESHA ZolE BATG BuFch o 5(2004)L FuhEFo] FA
A A ok& ] AASt APl mA= Y iy AFAFAA AA= AL
E3 F99 F3E ololF= 4BAE 49 7EoH, 2R IAHNH A=
LS dYsted 2 A7 2 8 ofldg 57 AAY o] & F
o= AP = 0](1995) = TLEL U FLS T Zoots
o A& olF FTosH, 53] AA7|T, 257158 FEH AAgAY F
AZrE7Ee] AR #A qAFE 2 AgA A 7Y FHE FIA=

BHPE)F 2o It ASZolE EsiH, BYHY RIS BREW
E: Tempo)&@ i 3ttt & PERE ofF =g FTHRE ofF WEHY £HE
3 53 BRI o= AFAE F£F, BEF, AFY 3FTFI Ao 29

MEQE $42 998 e 3RS, 1uY 1 AT A5t Lot
AgWE BE RES, 3¢ WY ¢ 23S T A APREES A4
— 8 —



uly
P

o] AwAQ Fwie] Wyolth wo| WEL FuAME WF, F$29
EEYo] AXT AF £FYL AT £RANE A3 Y] Axm A
F, #F99 E590) A wEW, FRANE HAF, FE ¥FYe] 21 =
& £Ede°] HH (A, 2000).

1) ¥ B (Walk)

T9 $E 110 m9 485 T, To] AJFZ] T 7IF =9 HYo
O 2 A4S LEF gug, 94 v, 9% g9, L2 gy ¢
o| o}

2) £ X (Trot)

Eg £ 220 m9 24%E $E502 yuaNe F gasl ¥
al

© 999 #HAFoln. § LEFZ ALFH

(Right Diagonal Support)S ZASHA Eo. £HAANS UdWAHA 3L g
A FY EEL B %ol due Aoy AYA| ® S (Diagonal Change)
Alde 2L 302 3 w e ZEH7 890 2= &4 9% A
gEe LEF 4oy, AV, LEF At dF Aoy, FAV] £
FHolH, F&ER g LRI Yo

(1) &< B (Sitting Trot)
FERE JISAY Yot AFAA =2 Z3u JE FHE FAEE
Aolth. 71$AE & B I wz 2o LY AI2HA wErEA

o] $HYAAN 2 $4L FHaE Aol

(2) 34X (Rising Trot &< Posting Trot)
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A&BE 71549 BS 9, o}dE WBHOZ JFAJE AoE 2H
NSAE AASRA Bk AERE 3448t FFERE UHAN 35
HE $FAS FAAS GAA BPo2 J1271e & oF $2o02 B
S A Tie, ARG AARAE @ J5A FE FF@h

3) T+ (Canter)

B &% 320 m9 3% £502 Ay §5FHo|H AZL @1 &
A wIe &I vAY T A HEP 3o 3 UG, FR=
FT7He STEI JeH, $FTEE 9% v, LEX Avgeg 9% &
thE, LEZ guE, X7 £02 oFojX 1, FTRE QEZ Iy,

F sgde LEF 409, dF 4ud, A7 £L22 d5°] YA

4) 5 X (Gallop)
olm, 93
g3, 9% @4

SuAdT7E F438 5ol wet Supd tid uvlE ol & srket At
ko] £ETH FE, sud @ 7 A s mE A7 223 o] Fo
A P 2y AukdAZE H71 A% 712H Y ok AAd @ AT
= % F5F Ao, 22007 FFsAEY AW H viF3 I
A TN oA AT Supol dF FE v Fol W HEF
2 sutgdEd FALF A4S FEAL, A=A E4de 99
AE7HE 98 Ans s A #F4S 719k 9 ZFE3AH.
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20089 44 PR BF L HAAS AASAH. T F $FSUHEANA 12

F9 SvhE AN F 14 9L Sgom, $UF PHeE oA 12F
e Fuhg ANT F 2% IS AA F W FILS F Frioridn

A7 H¥FAE F IHOE AT 3L 3F AEASAEA SR

5d o] 49 sntdg & 7tA L sHtEE T e Ao,

N&EAT 682 Suk AP A e dutd AU JFAY AAH

542 Table 17 Zv. F4&EIS AL 133 cmBEY 2P 1FE o &

3t H B (Walk)$t 44 H (Rising Trot)S AA AT @ nifoA o
HHE £017] 93 F4F v (AZE, 28, HE AL AT

to
_>|~l_',

Table 1. Physical characteristics of subjects

Group n Age Height (cm) Weight (kg)
Expert 3 39.67+£3.5 159.67+£11.2 58.67£12.9
Beginner 6 32.83x11.5 162.17+3.3 58.50+10.0

_11_
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3. A AA

D A34A

AGRAANA AL F
& vew B

<Experiment design>

171 A% TAHA AR

Step 1 Step 2 Step 3

Selection of | Training for 12 | Measurement | Training for 12 |Measurement

subjects weeks of ride weeks of ride
-Expert: 3 (twice a week, |position after| (twice a week, |position after

-Beginner: 6 total 24hours) training total 24hours) training

Period 1 (BL) Period 2 (P2)
2) 2A Y2

SEZd WE FuRAAE 24357 Y& elbow(ZEX]), shoulder(o]

), hip(dEe°]), knee(F
71), Left-Right angle(LR angle, &%-7] =

=7

3) B4 2 vl RRy

iRy

i

o gs&

o

t}(Photo 4).

ALA e B
A s 283
£ ozt 439 ¢

371 A4 g "o,

@ jeju

Sohpx

gol =
S etz
IR E R
71579

_12_

g 9A 9w,
4g 9% AR F3HA A B
AA AHAA JHF A=

#do= 2109 At §F3FE%)

£), ankle(’Z %), Front-Rear angle(FR angle, &

N AEE 24

St

el AR SR

7




Photo 4. Markers at the human joint Photo 5. Frame for taking pictures

4) &97%H £ 24 FH

FEEIEH S 33 FREINEHEL 5 2o

<Experimental analysis equipment>

Experimental equipment Model Company

Digital camcorder VX-2000 (60 fields/sec) Sony

Control frame Z2mx2mx1lm Visol

Movement analyzing program Kwon 3D (ver. 3.016) Visol

Light Emitting Diode (LED) Silk-8555 V-Teck
- 13 -
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4. AT

D9.

2

2 A7 A¥YEL s B e 22X Frf gAE W #F
< s8R Al A7) 9% FAFHA AFHARA 13 INY F 23
2 12539 or F 13 EGPDE %L, T4 PHLE 125 F 27
#YJ(P2)E ST R ER S ZE JFAAA 2149 4FAIAaE B
A F, T Jsste 2yrit 334 FAH £ FHFEE A1, 49
9o dxd AFYY 409 FXE LEDE o] &3 AuUlSubFoA opt& g
= AE3IH. HAATY 2 mE Y THeE HASA EE 7Y AF 10
m AYE ST E Ao FAH £S5 HENeH, FHE =& 60
frame/sec, =& Al (Exposure time)< 1/2,0008 Z=A sl F Q3. &4
HaAE Byrg 304 29 F JivE & Aue 2 m9 A% &
TG 71 77kl ZE AL EUE B Y. TEX S, o7, 4o

g, 23, AF7E71Y e FHS V€22 54 deH, 971
719 ZEE FEAA SHFHAJG. B AT BRY FAERE VFOE
oW, ¥ A By EF dFEIHY Vo E2ET SAHHUG. 29
Aol A A A 7](Take down, TD)&= HZ 47 X @ B7] Al Fst= <
3% 71(Take off, TO)& 4&FIATIHI} oA H7] A Fste £Ho=
Bttt 4FZ g st 259 AX ] o2& F 4/ WMER FEEHA
oA EE 5339 (Photo 6). FAF &2 (Photo 5)¢ 2t}

TO 1 TD 1 TO 2 TD 2

Photo 6. A phase of analysis for the each event

_14_
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5. Az &M Ag|

4909 Fid o] g3 #FE TAH & HolA FAHE AEE Kwon 3D
Motion Analysis Package (ver. 3.016 Program)Z Al-&3lo &3 H ). Ak
8 4 A5 ABABAEYL Pearson(N) ABAF()AF FBAF)E
SPSSZZ I (ver. 12.0)& o] &3t AL o5 AAHS A3}
A3 448 Zzad(ver. 2007 °] &3t IJAELHS . Gt
9 Fox+= SPSSEZ=Z I (ver. 12.0)9 Paired sample t-testE ©] &34
AGsHon, FdFFEL P05 AP A,

(E

il

X

[t

10

6. S0{2| &9

2 A7 2 Bd 2Ed Y@ Fode GgF 2o

Elbow (Z#ZX]) : 243 A& Aol A IAHH= &4

Shoulder (A7) : EFX| ¢ § AteldlA FAHE &4

Knee (¥ &) : e 3 B2 (F7olMW) AloldA FHEH= &4

Hip (9ol : LEF g 5% AloldA IHH= 4

Knee (¥ &) : tHE I F 2 (F7olM) Aol FAHHE= %4

Ankle (&&) : F2(H%o|W)3 L& AtololA FAHA= &4

FR angle (Front-Rear, A%7]&7]) : AA7F ¢HZE oM FAHAHE &4
LR angle (Left-Right, &-9-71&7]) : ZA7t 92 FHo|HA JFAHE &4

_15_
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hl
ol>
Pl
M
M
10
N
H
&
o

E dFA Hre £ d&F5Rd0A SAHE elbows AATE FT

=& (Table 2, Fig. 1A, 2A)9} 2tk $vf AA 12F F 18 &9< Pl,
245F ¥ 22 £9L P22 X3S HRAA elbow AAFE Z4x9 &5
HE v&sdATAA PlolAY 14% BT} P2oA 5052 FEF 2I3YS
Uetdoy, $rAME £ETAA 1.0, v£dZdAE 474 475, 295
2 UEY P1EY P2olA A E 2FHE BJ.

N

Table 2. Changes of elbow angle according to skill levels during walk

and trot in Jeju horse

Section TO; TD; TO2 TDy Range(°)
Expert 139.96+£17.4 139.65+12.5 139.64+18.2 142.41+18.6 2.7
Walk P1 146.38£9.0 145.52+8.0 146.06+9.7 144.96=7.6 1.4
Beginner

P2 1562.77+9.8 155.71+14.2 155.44+9.6 150.75x11.0 5.0

Expert 139.31£19.4 138.76£17.5 138.83x17.4 138.29%15.5 1.0

Trot P1 136.24+9.8 138.43+14.5 136.95£8.8 133.67+9.3 4.7

Beginner
P2 134.07x14.6 137.02£10.5 137.04+11.9 135.61£16.0 2.9

TO, take off; TD, take down; Range, Range of movement; P1, period 1; P2, period 2
—_ 16 —_
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Hreo £ro dA&FAA =A% Shoulderd Z=E Schils(1993)<]
ATFNA FF F£F9 shoulder =7l HBA 185K, £HA 18.0LEF
B v o £ dFAANE sdTO FRAAN FF7] 24t 20.95+5.3
= £HAA 17.08:44% YHEIHY H=d FF& UEYon, HR £1
AqX ZtZ $EHHI 1854 2352 4P AAE BRI nEATL F
BN 509 22%, £H A 37%9 252 YelWtH(Table 3, Fig. 1B,
2B). Hip9 A$+= 53571 2WolA A A 7] vt Fgoz = AL

4 9t (Table 4, Fig. 1C, 2C).

Table 3. Changes of shoulder angle according to skill levels during walk

and trot in Jeju horse

Section TO; TD; TO, TD Range (°)
Expert 20.95+5.3 20.34+4.6 19.34+5.6 21.19+3.2 1.8
Walk P1 16.42+2.7 19.36x4.2 17.98+3.0 21.42+2.2 5.0
Beginner

P2 19.32+7.0 20.60+8.4 18.82+6.5 21.05+5.3 2.2

Expert 17.08+4.4 19.11+55 18.33+4.9 19.46%3.0 2.3

Trot P1 20.50+5.4 16.75x4.1 20.37t45 < 18.94+3.0 3.7

Beginner

P2 20.31+4.0 17.74+2.5 19.57+4.2  18.12+4.3 2.5

TO, take off; TD, take down; Range, Range of movement; P1, period 1; P2, period 2
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Table 4. Changes of hip angle according to skill levels during walk and

trot in Jeju horse

Section TO; TD; TO; TDg Range (°)

Expert 118.30£3.7 118.62+1.8 121.49+3.1 115.43+5.1 6.0

Walk P1 120.19£2.6 116.99+3.3 118.39+3.0 113.28+4.3 6.9
Beginner

P2 118.61+10.8 113.11+8.4 113.61+10.0 109.62+8.5 89

Expert 123.17+11.2 122.33+7.5 1259181 123.20£7.9 3.5

Trot P1 122.69+£12.8 122.51£5.7 123.67+12.1 115.38%4.1 8.2
Beginner

P2 118.71£7.2 116.95+8.6 110.64+8.7 107.11+9.0 8.0

TO, take off; TD, take down; Range, Range of movement; P1, period 1; P2, period 2

Br £1 4

& 5 7hol

o A% P13} P2Alolo] WrhE
AT AIFF/% ALAA7IE 24 A% PlAA 27 12473:115%,
131.19+15.6%, P29l A 115.15+5.6%, 120.75¢9.18= % E X3 ZAJ{ZE T3
g fASEd dAE FS R o
9 WEEFY Yoz U3

Fig. 1D, 2D).

EoA I AAE KA YL PlEY P2oA & o]

Ankle®] Z33+=

A7 9 A

o i

ZHAE FH P (Table 6, Fig. 1E, 2E).
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Table 5. Changes of knee angle according to skill levels during walk
and trot in Jeju horse

Section TO; TD; TO2 TD. Range (°)
Expert 99.33£9.0  103.48+1.8 98.18%9.5 100.63+9.7 2.4
Walk P1 103.85+10.6 103.52+9.5 101.45+10.7 102.26+7.9 2.4
Beginner

P2 104.05+9.1  103.79t7.2 102.77+8.6 104.44+12.3 1.6

Expert 11753+7.8 119.14+99 119.03+9.2 119.95+10.0 2.4

Trot P1 124.73+11.5 131.19+15.6 124.90+11.1 125.23+13.9 6.4

Beginner
P2 115.15+5.6 120.75+9.1 114.92+6.6 117.58+12.6 5.8

TO, take off; TD, take down; Range, Range of movement; P1, period 1; P2, period 2

Table 6. Changes of ankle angle according to skill levels during walk
and trot in Jeju horse

Section TO; TD; TO; TD2 Range (°)
Expert 76.88+3.7 80.71+3.9 75.61+4.3 78.80+3.4 5.1
Walk P1 82.89+7.4 84.57+7.6 82.45+7.5 83.15+9.0 2.1
Beginner

P2 9454121  92.14+10.7 = 91.42£9.2 90.2318.6 4.3

Expert 81.46£4.7 83.98+4.3 81.78+7.2 87.87+7.5 6.4

Trot P1 91.92+10.0 96.90£9.1  89.92+£10.2 96.29+9.3 6.9

Beginner

P2 97.05x2.9 99.09+5.6 97.11+6.7 99.24+10.1 2.1

TO, take off; TD, take down; Range, Range of movement; P1, period 1; P2, period 2
—_ 19 —_
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Fig. 1. Comparison of rider position according to skill levels during
walk in Jeju horse.
B-P1, Beginner period 1; B-P2, Beginner period 2.
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Fig. 2. Comparison of rider position according to skill levels during trot
in Jeju horse.
B-P1, Beginner period 1; B-P2, Beginner period 2.
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2. g A SHOAM ®F, 32 7[S712 HE

BB F AF7|&27]9 o]FHYE £HTL 5.0%, AHATY Plo] 55
T, P27t 4252 YERI, F97E7]dAE s¥To 38E, WSsHTEY
Plo] 1.1%, P27l 2452 YERY. S¥To] vsdALRY 29 vFs ¢
e Aoz YT FRE 49 2502 AF, 99 EEYe A
Table 794 @2 % PlSEAT FF ZFAN AF7 277 97187 B
4 23] AL ¢ F I FFU 144 E A
-15.14+15%, -10.22¢58%, -10.65:54% <l H3] FH$-7]
-2.41+2.0%, -4.11+3.6%, -359+3. 752 &3] o]} g
tH(Table 7, Fig. 3A, 3B).

Table 7. Changes of front-rear angle and left-right angle according to

skill levels during walk in Jeju horse

Section TO; TD; TO, TD:  Range (°)
Expert -15.14+£1.5 -12.4+2.4 1395+1.3 -10.06x2.6 5.0
FR P1 -10.22+5.8 -5.7846.3 -9.46+5.7 -4.67+6.9 5.5
Angle Beginner
P2 -10.65t5.4 -7.17+¢5.1 -8.25+6.2 -6.38+5.9 4.2
Expert -2.41£2.0 -6.2624.0 -3.07+2.7 -4.82+4.9 3.8
LR
P1 -4.11£3.6 -5.21+3.3 -4.82+3.4 -453+35 1.1
Angle )
Beginner
P2 -3.59+3.7 -5.0823.6 -5.14+t4.2 -6.08+3.9 2.4

TO, take off; TD, take down; Range, Range of movement; P1, period 1; P2, period 2
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£H F AF7E7]9 ogHAE HRAA AR} 45%, WEATEY
Plo] 5.0%, P27} 25%52 Yetgon, FL7|27|dAs SdTL] 208, 7
SdTol P13 P2oA 1722 dX8 AF4E Yedd. 18y 5H=
FE} XA AF7 &7t A UdER oY, oHEE ZEdgAEs HE
g AwEe 2485 Jgdd. F37] 194 2 A9 AFUeve 44
-0.14+10.1%, -1.55+6.7%, -1.22+3.8=° H 3] F$-71&7|= 47 -597+34
T, -7.0625.6%, -6.25+3.7=2 HKH o =24 vyt HRAgANE AF7
717 #9-71&714 HE =7 ARoY, SHANE A7V AF
71el Bl & A =7t AR AFHE JeELHH(Table 8, Fig. 44, 4B). o€ 7

7e
S8 WL Ad oML A= B Aoz Az

Table 8 Changes of front-rear angle and left-right angle according to

skill levels during trot in Jeju horse

Section TO; TD; TO; TD. Range (°)
Expert -0.14+£10.1 4.40£6.9 -0.65+£9.4 2.14+9.1 4.5
FR P1 -1.55+6.7 3.13t4.2 -4.03+7.3 1.03£6.6 5.0

Angle Beginner
P2 -1.22+3.8 -0.83£8.6 -3.77+2.1 -1.56+7.2 2.5

Expert -5.97£3.4 -5.25+6.6 -7.26£4.0 -6.05%3.7 2.0

LR
P1 -7.06t5.6 -8.78+£3.9 -8.07£5.0 -8.10+3.7 1.7

Angle .
Beginner

P2 -6.25+3.7 -7.12£25 -5.53+3.7 -7.31+1.0 1.7

TO, take off; TD, take down; Range, Range of movement; P1, period 1; P2, period 2
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FR angle LR angle
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A. Front-Rear angle B. Left-Right angle

Fig. 3. Comparison of front-rear angle and left-right angle according
to skill levels during walk in Jeju horse.
B-P1, Beginner period 1; B-P2, Beginner period 2

FR angle LR ansle
TO-1 -1 T0-2 TD-2 -2
5 0
4 1
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1 | BExpert % “Expert
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L. i j ;
2 OB-p2 i oB-P2
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L -12
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Fig. 4. Comparison of front-rear angle and left-right angle according to
skill levels during trot in Jeju horse.

B-P1, Beginner period 1; B-P2, Beginner period 2
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19.07

155.60 ¢
J116.11

(103.41

2.98

Beginner P1 Beginner P2 Expert

Fig. 5. Mean angles (°) for riders measured at swing (TO) of the

horse’s limbs during walk.

Beginner P1 Beginner P2 Expert

Fig. 6. Mean angles (°) for riders measured at stance (TD) of the

horse’s limbs during walk.
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Beginner P1 Beginner P1 Expert

Fig. 7. Mean angles (°) for riders measured at swing (TO) of the

horse’s limbs during trot.

Beginner P1 Beginner P2 Expert

Fig. 8. Mean angles (°) for riders measured at stance (TD) of the

horse’s limbs during trot.
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3. D=3 s0b 7 7ISAAMe| Hst

AT vl P13 P29 #M3AH T o)== Table 9, 1034 Fig. 9, 10,
117 24, FR 59 elbowd] ¥M3AHE Zo](Table 9, Fig. 9A)+= P19
145.73+8= e A P29 154411022 FAXHLZ {FAAE YEFATH(P<.05).
Ankled| A& 83.27+7.4% A 92.08+90.7=2 JTAAHLZ FAHP<.05F Y
Blloy, ol o] 9 o0& q}For 7S+ FoE FF& FA

=d o8 £ A= AL E YyEYI(Table 9, Fig. 10C).

Table 9. Effect of training for beginner on rider position during walk

P1 P2 Paired t-test
Section

Average SD Average SD t-value p-value

Elbow 145.73 8.0 154.41 10.0 -4.465 .000%

Shoulder 18.79 3.4 19.94 6.5 -1.098 .283

Hip 117.21 4.0 113.73 9.4 1.864 075

Knee 102.77 9.1 103.76 8.9 -.477 .638
Ankle 83.27 7.4 92.08 9.7 -4.798 .000%

FR angle -7.53 6.1 -8.11 5.5 629 535

LR angle -4.67 3.0 -4.97 3.7 .286 77

SD, Standard Deviation; P1, period 1; P2, period 2; *, P<0.05
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Table 10914 2% P17 P29 WIAHE Zo](Fig. 9F)E hipd 3%
121.06+9.5% 1A 113.35292=2 BTAZHLZ F3tA ZA3HL(P<.05),
knee?] W3AFE o] (Fig. 10B)E 12651+12.6%=A 117.10+8.62 9
stA ZASFATHP<.05). Ankled W3 FE XHo|(Fig. 10D)= 93.76£9.5
T A 98.12+65EF FTAFHLE FYXRE YEIHOLU(PL.05), ol o] F
3 o]dte JEgo R J|9E AANOE £HANE nESHETLY A¥FHA
Ae AR Ho|x X AFHE YEIAT

Table 10. Effect of training for beginner on rider position during trot

P1 P2 Paired t-test
Section
Average SD Average SD t-value p-value
Elbow 136.32 10.3 135.93 12.6 227 822
Shoulder 19.14 4.3 18.93 3.7 .230 .820
Hip 121.06 9.5 113.35 9.2 2.907 008
Knee 126.51 12.6 117.10 8.6 4.659 .000%
Ankle 93.76 9.5 98.12 6.5 -2.473  .021*
FR angle -0.36 6.5 -1.84 5.7 968 .343
LR angle -8.00 4.3 -6.55 2.9 -1.229 231

SD, Standard Deviation; P1, period 1; P2, period 2; *, P<0.05
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C. Shoulder angle during walk

D. Shoulder angle during trot
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Fig. 9. Comparison of elbow,

shoulder,

F. Hip angle during trot

and hip angles

according to training period during walk and trot.

P1, period 1; P2 , period 2
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Fig. 10. Comparison of knee and ankle angles in beginner according to

D. Ankle angle during trot

training period during walk and trot.

P1, period 1; P2 , period 2
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Fig. 11. Comparison of front-rear and left-right angles in beginner
according to training period during walk and trot.
P1, period 1; P2 , period 2

A
Al

ML

H #Hpzie] a2

IS
M

HHo AABAEYAHE HH elbowst shoulderdl Al .596, knees}t
ankleol A1 .331, shoulder$} FR angledl A 6452 A2 F#AH#AE Yeld,
hip¥} LR angledl A& -5200.2 R AAAAE YHEeEWHH(Table 11). £1
9] 3% kneed} elbowol A .354, ankleZ} elbowolA .378, knee$} hipoll Al
499, ankle®} kneeol A .321, LR angle®} ankledl A 5842 Ao HFAAAE
YelW i FR angle® hipe -.3330.2 3o AAAAEZ ve W (Table 12).
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Table 11. Correlation coefficients among angle measurements during walk

Elbow  Shoulder Hip KEnee Ankle FR angle

Elbow

Shoulder

Hip —.e47 -.354°

Knee 133 .396° ° -.73
Ankle 5007 —-.422" "

FRangle ( . 53011'.' )

= 225" .380° % .092

LR angle 839 161 -.240 .3947° -.018

Levels of significance : *, P<0.05, **, P<0.01

Table 12. Correlation coefficients among angle measurements during trot

Elbow  Shoulder Hip Knee  Ankle FR angle

Elbow
Shoulder -.058
Hip
Knee
Ankle
FR angle

.353°

LR angle 240 128  -.460°" -.036 322"

Levels of significance : *, P<0.05; **, P<0.01
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A

H #Hpzto dad 24

o
M
AT

HRAA oA BEAE AT ZATG 355%9 AHY dAAFS BAn
(Fig. 12), oA ¢ AZF7&7+ 41.5%9 AH<9 A#A(Fig. 13) YE A,
T, 3 F9712719 A B A 27.0%9 Fo dFA S YEHAGY
(Fig. 14). RN = 59 ZEs F57]|27]9 d#AHE E44dA 34.0%
o Ao A#AHS UEUHNL(Fig. 15), 3 FEANA 249%, TEX ¢ ¢ &
A 14.2%<9 H<9 A#A S JE A (Fig. 16, 17).
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Fig. 12. Linear regression analysis between Fig. 13. Linear regression analysis between
variables measurement during walk. variables measurement during walk.
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Fig. 14. Linear regression analysis between Fig. 15. Linear regression analysis between
variables measurement during walk. variables measurement during trot.
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Fig. 16. Linear regression analysis between Fig. 17. Linear regression analysis between

variables measurement during trot. variables measurement during trot.

2o Ad&54de] F HEE 49 5oz A Y vEe A AR
ol 9lom u we] XM
ojltt. wetA RN WtFS mErt] HEAE ZA FHYS LoEL
71&& "EooF dth(Swift, 1994). AR, P SHAAEL DI B
TEo] REYY E EAFLRE FAE FH EE AYLE XA E F
< B A} (Keshner, 2003). o] AL 7|FE ©E F fl AAog. o3
1A g3 #a F dus o £ A= AZolo. A7 ume &
< d43te A2 2L VSAY HAT B E S EE AT
(Terada, 2006). 2R X+ <& 1w A ZALo]o AiF Q] FFLEE
AtHA He| whgo] wmetof = Aoln. o M AFXM FA EE
o] gl& W JtestH, s¥d JIsAdA 4a8d F¥E EIJAH(Clayton
5, 2005). SRt VeSS AdA TISsAE To] FH G dAA Hj ok
3, 1 & ZX3JEE TFE WL 4 AY(Henriques, 1987). T3, TS A

39,
uly
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ostrl f3l A AF, 9y, & T oL WHE WYl o
(Delano &, 1995). A3 71445 7|5AY AlSd o] w33+ IAF
FF9 71€& 94 ¥ (Von Ziegner, 2002). Schils(1993)¢] A FdA = &

o me HRG £RAN TSR AAE BAG A VA T FA,
FE, FEAZNAN Ho)E BRYdn HudPon, Terada(20000= ZHA
s -8R Ato] 289 ZHES #EY FAS EHEY VsAY SEUFEE
T8 AF BZE(co-ordinate)sHAA A& BRI 53], 2BA}= F&
HolA Z8 X Z(muscle co-ordination) s g A ZFol& BRIty H g Hf
At ¥H, Meyer(1996)9} Panni 5(1994)L %o 23F Yo st 7|52
Hzo g s A7t

2 AT 24 7 ZdEE AUg=E ENFAG. vsEEY 4 #
Aol BENAFGA elbows HHRO FF7] 194 E o P1d P27t 4%
146.38+9.0%, 152.77+9.8%, £H &+ 136.24+9.8%, 134.07+t146=E=E HH H
O BEHEAN FolAle FEE HAY. s@TS BEAAA 139.96+174%,
£H A 139.312194EF A9 Ho|7l e ASE YENG. EF, "lsd
Z9 P13 P2olA HEY EFHYE 14504 5,08, £HE 47=04 29
T2 ZAolE BT FEY LTHAE FEAA P1F P2 47 24%, 16%,
SR AN 645, 585EE YERPu, ¥EF] F9 FHIAA 21%, 435, £
AA 69%, 212 Zo]lE EH. o A= HFE 49z =¥ TN
Hojy &ref 29z vAdEA o] BgAE £E4 nE 1FFS A
o & ¥ A FESF LEY TN HE BHY SHAA
AN Aoz #aEy. EF, FEE A VsAE BXRY "zt mE s
2 FAS fHESEE 4 #d9 H3te VsAVE dojRd &3 e
Alegk #do] v AsdY. srte 72 By F VIsAE SRAAME
Z3t2 FHolH, FRANE HFE2 FHAT, HRANE AFHFE &
Rt o]AL &Y AFZHo] Aol ME ALEZA s¥d 7sAE AEX
A 2FE Fot FE48S MR 2 FAYE #HEste Ad v ns
e T RAYLE QA% FHE F5 dted #5FE Hede L=

il

28A #¥& FodM e @

rl
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S ERtd 2o T3 HUASA HFHo ok &, JEF AFFELS HF
o AL nFYE AY AR dHY A E G AASA oo o
(Swift, 1994). = three point seat(&F, d o], JEH)S

AFNINA &1 &Y 7|F/E BHEY 7ISAY AFo] EAHE AHE ¢
+ Zlo|t. Schils 5(1993)9] AT oA elbowdl Hg 42 gAAT FF
A e FBRAAN 27, $F, LFFTY 253 HLdA ZZ 113.0
%, 1145%, 113.0=:% 2, FER Y s THIAAE 1345, 136%, 134%
2 FGH H3 SRAN =7 AR ALEZ YEEY. & dFdAE A 1
F9 HRAN ZZF 99.33+9.0%, 103.85+10.6%, 104.05+9.1%, & Eol A
117.53+7.8%, 124.73+11.5%, 115.15+5.65 2 HRo| H|5 RN Z =7}

AL B ¥ & Aok Terada 5200609 7NN FAAE AY 54
AAE FARYD, FAE BT 4= AEY T AAE AASAT 2

A A 7] FRbA FA7 FHORE VSRS W of7Ze AR #HEL AR
WA FAY A 7IEV]ldAE A% dEeE 2F I RaFd.
Lovett 5(2004)9 7]15A9 A 24 ATE AHEH £HO FHIAANE
Ao 7%= A B4 AAE ARLH, HEAAE FA AA7|dA
Ao A THoF %zt 7]9¢-E AAME FAAo. HAR, Schils 5(1993)2 3
Pt & svl2Ed(western style) @& o] &3 7+ XX 7] (Mid
stance)¥ T+ F57]1(Mid swing)FHoZ EA351Y 0™, Terada 5(2006)
L F&H T AEE FHIAL, Lovett 5(2004)L A== 735
K7 dWEZe AAFQJA A AT dE vzLE & A7 Hudes AL F
a2 oo

2 d7A HRe £ BE 7| EEY e sETLY AXH
AR g8 wEATZAA EAFF AAE dEIUT. &R B¢ 7SR
gEls dojd b FAYXNE FHA Hu ¥ b Gt FHoz 2F<
o MSATY PR B P2 dAdAY TEY ZAEE oHEwYT 0%
g 2335931, 89 3% Pl P2 4&E EFAA 0=EE 2H5o TE
AHE T3 S-S & F Ut &R FFAAN LEAT FFadL 7|5
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A7t Bed FAE HEIE O glo] FAE o]&dd AFTS JFTAL Z

Fz ddEn. ole JisdeE B FIH Y wE 2o FFE Fe

o FAE A FowA Lo FFPA IFE FL FAE ok d

(Podhajsky & 1994) 7157]1€dd A EAEE =guUs A= 1 99

2 SA AFE &S FutE sed BE Aoz gudy. FAE A

T AWyl AT Aol oty vy FARS AWIE Holy, oJAL
o

ol
iy

1

1571¢2A 2RAY B £YFEH ojFeel Ut Aoz yEyd
B AFNHE 245709 $H2FL ART /1FE B YoM tha B
=3o] Qe Ao vl

Z B Y FHAAAENAAN 4 #d o dB/AHL S T A
Aoltt. HEAAN oA BEXE IJARLANZEATH 355% o dAHS Y
B, oA AFVIE7]E 415%9 B d#A4S UElH. £, 1
MNe &2 ZAxg F97279 AFA 240A 34.0%9 A d#AFS
YEtA . &, hipd] ZE7F AXRS W kneed ZE7F AX L kneed ZE7}
AAN ankled ZEdE FFS PIte AL 4 #F Y ZAEAEH
oA A 4 YRS I, hipF LR angled TAA Ho AAAAES
Yeto] vtE AAY 7IFE e F S W VISsAY TIFG ¥
TG E AMLS FEE F AT ol EANAFHE HIFoE Srpo 2 H
Fe et LA EAAE HE VIFE AT ¥ fAGEH =S

Z F Jon AERENAE 752 AAAE oA EEFHOE o &
g Aoz #udd 71529 AAd 9FL FE 2902 $PE wE 7|
€49 YV oY & 5o F, 2 FALNA o= BTG 2o
ARAA & Aol = 71908 4 Utk (Lovett, 2004). & AT A5E %

A
BAEY TS AdF Yol 15 wE AAE dART F1ES
AL & 9t NZABE F837 o848 AT AREY Y, wE 2
Ae skl g A9as s Asr] 9% B4 axws 37
9t Srha T st M FYF Sk AWFR FFd; AR
Srbz AAH, 344, 428 1%E AT ¢ Aoz Jgwc

2=
o

2=
o
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VI. & ¢F

2 d7e sutdA Vs 85 A Fdxe HgtE 43t S
A FoAES AN, Ut LFA GAE VxAEE E&EuR
HAt. 479 JPA= ¥ 38F 2B 6HoE 74 HJow, 43
AAd we 54 HJqt EFd e AL 133 cmAFEY ZZH 1FE 0] &3
o PB(Walk)® 34K (Rising Trot)E sttt 29 mltdA 2+ 234
A5 2071 98 T4 " (AZ, =8, HE AL er, dAAE=
nta o] HEFg J&F FFS & Blo]=2E HA st TisA #AEd
21709 w2 E R FAAHY. AFPHL S$vl Ao Qv 2819 S o
Ad W3t #F& sEAG vl A7 fF FAZFHAL AFHAAZA 12
Ae 13 IANY F 232 1257, $7E AA Y 14 &39S 9249,
22 Ao 12F SudA F 23 29SS S AFAE FF TS
BRult 334 SHIJEFE AASAL, 3T EFS A3l AdusrdaAA
SFNHHEFE AEFAT. o] AToA AR AF 2%L vFH T

AA, &AL HE T elbowd W3 HFE Aojx PI1HA Y
145.73+8.0= A P23A 9 154.41+10.0=2 FTAFHL=E FYAE YE UG
(P<.05).

A, igdEe] £2 F9 Plzy P29 W3 x99 Ao+ hipd ABF
121.06£9.5%= 4 113.3529.25 2 BFTAZSE [FY3tA ZTA3RAL(P<.05),
knee®l #Z4 W3+ 12651£12.6FA 117.10:8.6 =% A3 H(P<.05).
Ankle9 W3 AHE9 Zo]& 93.7619.5%= A 98.12+65=F FTAZHLoE {9
A2 YE i H(P<.05).

AR, vlgdaTe] FR shoulderdl g £4 F P19 EF¥ 97 5.0%
g P29 ¥EHYE 2252 YR, TS 1852 AT v
M AdFE AAE BYGow, LRANE wg AT P2RA A Plol ¥
3 dAE AMZE vtA 2FHE YERHH
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dA, hipd 2 4=+ F Jd EF AA7] %R F57] 2y A
ZAAZE FHOR olF HE ALoE YEIRT

A, FHABAEAANA HB Al elbow ¢ shoulder, knee$} ankle,
shoulder®} FR angle2 Ao AFHAAE YR, hipZ LR angled A=
5o ZA#gAE He o

nxjgto g £ B F$ knee® elbow, ankle®} elbow, knee$t hip,
ankle®} knee, LR angle¥® ankle2 A9 A#AAEZ YetWli, FR angle®

hip2 #9 A4#adAE YeEtl

i

n&EERe] A9 T2 HE9 Aroi Ao Yu:s AAE HA
ol AA FAHAFA 2 HAE JFANA TFY TAHFI FI2AA 93
#

o $IX7t 3 ZH7t ofd dAA FHE HoA+ AL JHste Ao=
2S A e YA EAMS UEld. 2y LFHHNY Fo] P1 B
o P2olA A E AANE KAFE Ao Ugdd we A wE 2
Fo 7198 Aol AREY. WA, srte FF AHE Fo|7] HEA 7]
S ZAA HE 4= B4 ALHoof & Holn AF dAFodME ¢
AE AARAZE D& SASE SEAY xHAY 7|SAA 7He ZS5EF
o dg d77F €8 & Aoz A4d.
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ABSTRACT

This research was executed to be used as basic resources for riding
education of each level and to present the importance of riding posture
as analyzing the difference of the rider’s posture angles by the levels
of experience. The subjects of this research were composed of 3
experienced riders and 6 novice riders and they were observed by the
experiment plan. It was walk and rising trot on a cross breed. To
reduce the margin of error from horse’s gaits and tacks, a single horse
with the same tacks (bit, bridle, saddle) was used and the subjects
were wearing tights for convenience of marking and accurate shots,
and 21 marks on the subjects’ joints.

The experiment method was specifically planed to compare level
changes of non-experienced riders with the experienced riders. The
first stage was for the first shooting which lasted for 12 weeks and it
was one hour riding twice a week. And the second shooting was taken
12 weeks later with the identical method. The subjects were made to
pass the section 3 times and night shooting was carried out for more
accurate shooting. The following is the summarized result.

First, the gap of elbow angle changes of the novice rider group in
P1 is 145.73+8° and in P2 is 154.41+10°. It shows statistical significant
difference (P<.05).

Second, gap of hip angle changes of the novice rider group in P1
and P2 was 121.06+9.5° 113.35+£9.2° and is statistically reduced
significantly (P<.05). The gap of knee angle changes reduced from
126.51+12° to 117.1018.6° (P<.05). The gap of ankle angle changes was
from 93.76+9.5° to 98.12+6°, also showed statistical significant difference
(P<.05).

Third, the movement rage of shoulders of novice group in walk

showed 5° degrees in P1 and 2.2° degrees in P2, and the experience
— 40 —
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group showed 1.8° degrees which is relatively stable posture in walk
and changed to a stabilized result in P2 in trot.

Fourth, segment angles of both group showed that the postures were
moved backward in early swing than early stance.

Fifth, in walk, elbow and shoulder, knee and ankle, and shoulder and
FR angle showed positive correlation respectively and hip and LR angle
showed negative correlation.

Lastly, in trot, knee and elbow, ankle and elbow, knee and hip, ankle
and knee, and LR angle and ankle showed positive -correlation

respectively and FR angle and hip showed negative correlation.

The beginner group took a thrusting forward posture in angle of
knee and ankle. It means that the hipbone and the legs were not on
vertical line but in a diagonal line by moving hipbone farther and it
showed some troubles in controlling a horse. But the gap of movement
range showed more stable posture in P2 than P1 and it can be
concluded that it was from upskilling. Therefore analyzing angles of
the rider’'s posture should be continued for improvement of riding
quality. Henceforth a research on muscle movement differences between
the experienced riders who have secure posture to control horses and

novice riders is necessary.
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Pl
o
1N

E QXA g1 AR Azt WEE &I AU Awe Yo

&2 R oA &S B Foedd u
g 2gle 9UZdA Ay s AN =2 ATIA L AE2 v or A
SAH gFolE sy 2 LE odA T3 A=A Hedde o
HA{lel eE5F< vEd FHRAFUH.

HEFHoE A do tigs gd 5 UAAD A= digd dE mES
WA Xt F ofole Awirl HI yAof =2 oo ofztthE 3 A T}
o & FEFL ALE 43 vHE sy 9SS 2 AFE 9
7d9 9 AZREE vAIZ FHAH] JAE TFSHA HEM LETFEFTS
Ast7] s skl AESHA HAAFUS. ol F, suke] WFe FW WA
A SEALHST TN HASt EDetL AT HTgE HAFAHAA A
HAFHS. AT JALE FFstL FHEA JHA & SRHUA TR E &
71 U5 Y AL AREcIAFHH.

671doq9 dde ASFse ¢ FF o9 F, AL el HAAFUH.
AA71 T Q2= 5L =AR HER oA, HEE EfA= F
A HEdA JAAES Fsty ARNE AFE EoA BE A4 U A
of HA2HIL AFA A EE°] MRl RUFA Ao tig v
SAE ZbE 2WEFUH. ol¥X JE AP AFHT FHY AT =
oz GA4FH Her7tA 22 o Ed ¥ 4 Y= o=l AMAH, 9]
AT 2 DA & FA7] A HEA ARE B A Este FHA
AZngEolA AR AedA JHe=2 FAEHYH, oL, FHSAF

Mo

=
“

stedo] 08 ATRYY oJFs HAY, AFUtT A AL 74
3 25UF 17F AALUAE A 2REQUY. B, FAHGE AFT
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Rin

T A=, 3 o] HAFAE F UIdAH 74 FEE AIEH o
T8 AAFEAE FAY & AFUG. v XS 7)Ao

FA AAAFAIA FEALTH AFEe W 271 AP AE JAo=
Agts 28 detx dsyn. AR S 3 ols st= AAR, A4,
ZeE, a8 1 HEDA 2 §384 Thanh Khuong 71X W&o T
o] Hol FAFUH. o2, 73 H& o|F =T AZAA <o) o
FE AARAY GESF APREH MAAEAE FARY S Hdau AFU
22 AF4AAAN EFFS FE2IL =S H "l =9 HEY, AF T,
A, Aoz, wjAS, A, Bta g, B YedAE it 23 1A
XES 71ty dgUd. B, FE st AdA F FAA S§dS B
s 983, A ArtE A W E o7 A &% AZEs 1o F ofE
BE FAROlqA AE wE A2 FAE =EHYUH.

HN

=

zog, AAE UFY 238 A2 FAL 259 A% QAN F
#¢ SAYIY 4@ FAFL FA AFHE Uy oMYA wge e

2 ¢ YUt oWUs mE AZFEL JAABA 259 o JBH
F& AFaE 3o ofuy, 2&4 AA YA BF YT

of
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