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Abstract [E®] FEREBEOELEPHOBET ZHSIRABRT , BHENMRIKRAICA > TFHE

LEBRILEID  ERBRERCXEAOSARE CEIMEENRTSNTHY) |, BFFFHEIC
BYDBEFEZTSCENEETHS  BRBRICZACHS THRERND v 7, FBER
DEEICMA , EICRBEHFOFMBECER/ANEANTWVWS . Berfins (2020) FZ v 7H0
FHAELRBEECGIEECERENI R LZ2HRELTHY , RBEOXERN TREATVLS
 REMEESLOLASRLETORNERMERTRBEZZEAIN<EREEEVC ENHERE
NTELN (BN,2020) , ZLIDHOABEHZLTE5ATEBROBENEELREZRE
THREMNBDEER/RELTHY (Wilson, 2007 ) , BRSO LUCBNEHRMEZICHET2EED
EEEEE YAWICRA  EENICTMMTIXEN HS . AARTE "ARAMS v 7, X
RELTHELARILIBSTHHEQOLBE,STOREZHSHICL , FHMEOSVEMESEZOHMER
ZBBdczBMNELE .

[53£] FERBRBIRF6R(20.7¢1.4yrs, BMI18.9+1.1) E KR E L IR TEBES T ET > . X
RETBRDYUTEE , BN AERMVESR (BROERIFESYO , BLO ) ICHTHIRES
HOFRMAE , SLOCRBTOIRLETHOBEICOVT , SREOBRBELARILBICHEEL L . &
2, &Y 7RATICOVT  ERBHERREECLZBEOMEL , AE , s THSNI
BEEREERNRLUE .

[ZR] FHOSEX4BEICHET2REGFAETRE , BROAREZFSBNBAMUIOAEN FE X
EN  BEOEREICOVWTR , LI ( LABEERZ A2 ) ORRAERETE ( KEFZ14 >

Y RWENEN 212 . DY UTERETE  LRBEGELVRELHAE (RAFHAEDIO% ) Z 15k
BHRN21% (#0158 ) THFE L . Ko, RETHOAZREL S LRMAERBNOEHZ
HEETEDIHENZ—HABOShiz . Chos0BFEEERE , BHOSVTHEEEOVWS DA
BHLL.

[ZF] BHICIZHMAOSVD v+ 27 BENRMAEZ LEIZ KExREZEREBICDE
DTRETD (AED ) CENYVETHDEREEI , FILEBRBELARILICKDEVNFIREDHS
hiz . SERRELVEERGBHEOFMEENFHATMEZENTHD ERRENLSD , Ch_
AOERICEEFBLTVKZENHS .

[INTRODUCTION] Rhythmic gymnastics is an esthetic sport that emphasizes the elegance of
movement and the precision of technique, evaluated and scored based on established criteria.
One crucial aspect of performance is the “Difficulty Body", comprising elements, such as jumps,
balance, and rotation1). In this study, we focused on the "split leap" which is frequently used in the
performance structure at all age-groups2). We aimed to delineate the distinctive features of this
movement by comparing its execution among gymnasts of varying competition levels, as well as to
explore the movement methods that are highly evaluated.

[METHODS] Six rhythmic gymnasts(20.7+1.4yrs, BMI 18.9+1.1) participated in this study, and
performed split leap jump and two static anteroposterior leg-opening positions, one with pelvic
rotation suppression and the other without. The angle of the hip joint and pelvic rotation in split
leap and two static positions, and changing of angular velocity of hip joint during jump were
measured. These measurements were compared based on the competition level of the
participants. Furthermore, the jump movements were evaluated by internationally qualified judges,
and these evaluations were compared with the measurement values obtained.

[RESULTS] The results showed that the angle of the hip joint with pelvic rotation was the largest
in the static condition without pelvic rotation suppression compared to the other static condition and
split leap jump. Among the jumping movements, the more skilled participants maintained a larger
angle during jumping, maintaining approximately 90% of the maximum split angle for 21% of the
leap time. Notably, the angular velocity of the swinging leg exhibited a movement pattern that
facilitated the maintenance of the large split angle. These movement characteristics were deemed
to meet some of the high evaluation criteria set by judges.

[CONCLUSION] The study suggested that jumps receiving high evaluations from judges
necessitated maintaining a significant split angle above the default leg angle for an extended
duration, with variations noted according to the competition level. While the indicators used in this




study can be explained by the judges' evaluation criteria, additional factors should also be
considered.
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Three-dimensional movement analysis of split leap in rhythmic gymnastics
1. HREREEDOHRE

(B8] FHEBREIBEDEL S PROBES ZHIERHERT, FHEMIRBRAUICRI-THFHELERIEESNS. &
RIERERICHDBADSERHE ICITFTHMEENRTONTEY, EFIFFHEICEN2BEAEETIIENEETHS.
ERENRICZAIND TRIERAMY v 7] BREROSIICMA, ZICKEASHOERAEICRINE,/NTL
%. Berfinb (2020) ¥+ v ThOFMAEEZFREICIERLBRIHDIE2R/RELTEY, RRMEOLE
MATRBREINTWS., REMELZES LDICTIRLETORRAPNRRTEIBREZLIANCOES ERAVT E RS
hT&kd (BN, 2020) , ZELIHOAEHREELEITFE D XA TREBOEEHNEELRINEZ R THEELH S
ZeEHRELTEY (Wilson, 2007) , #M6 LUBNLFEMNERICE T 2ERONEES ZIIANICIRZ, E2
BICETHE S 20BN H D, FAMRTIE FIRFEHY v V7] ZHRELTHERLANVICE T 2BZDOLEAN L ZOR
MEZBELSMNMCL, HEOEVWEMEFAEDONR2/2 I 2B L.

[3E] #iFRBRRFO64A(20.7+1.4yrs, BMI18.9+1.1) AR E L CIRTEMEDH AT o7, HRET DIV vV
TENME, BMARRREBM2ER (BROORIFHIHYO, #LO) K8 2KREAMOBEBARE, &L VBT
FIFHOEREICOWVWT, RKRBFOBRL NGB L. o, EV vy THITICOVWT, ERBHERRIFEIC
L ZENMEDEFTME S, AIE, DM THEShBFEFREZNRLE.

(ER] AHORFERICH T 2KRBHAETIE, BROORE# D H#NANMCOAEIRIREN >, BROO
fielcDWTid, 2 (LFIBEMS 1 ) OEEAERTE (REF71 V) LUbhEhork. Vv v TEETHE,
ERFRILVKRELAE (RREMAEDIO%) Z1BERD21% (#0.158) THFIhA. Fk, RETHO
ARENSLHHAERBADEMEZHRTZ2HENNI—UHFRO LN, T ODOEERMEIE, FHOE VT
HEDWS DMCERL .

(ER] FHICLFTHEOFEVWI v v 71, RECHMHAEE LO2XELHANERIEICODIE>TRET S (RE
%) TEDNMEBETHDEREBIN, ZIICIRBRLARIVICEZEVARD LN, SEFRE LBIZEEXEHE DT
MEENRPAIBEREDTH D ETRBIND, ThUADERICEZFEB L TWRENHS.

2. MRABRREEOHE (F:R)

[INTRODUCTION] Rhythmic gymnastics is an esthetic sport that emphasizes the elegance of movement and
the precision of technique, evaluated and scored based on established criteria. One crucial aspect of]
performance is the “Difficulty Body", comprising elements, such as jumps, balance, and rotation1). In this
study, we focused on the "split leap" which is frequently used in the performance structure at all age-groups2).
We aimed to delineate the distinctive features of this movement by comparing its execution among gymnasts of]
varying competition levels, as well as to explore the movement methods that are highly evaluated.

[METHODS] Six rhythmic gymnasts(20.7+1.4yrs, BMI 18.9+1.1) participated in this study, and performed
split leap jump and two static anteroposterior leg-opening positions, one with pelvic rotation suppression and
the other without. The angle of the hip joint and pelvic rotation in split leap and two static positions, and
changing of angular velocity of hip joint during jump were measured. These measurements were compared
based on the competition level of the participants. Furthermore, the jump movements were evaluated by
internationally qualified judges, and these evaluations were compared with the measurement values obtained.

[RESULTS] The results showed that the angle of the hip joint with pelvic rotation was the largest in the static
condition without pelvic rotation suppression compared to the other static condition and split leap jump.
Among the jumping movements, the more skilled participants maintained a larger angle during jumping,
maintaining approximately 90% of the maximum split angle for 21% of the leap time. Notably, the angular|
velocity of the swinging leg exhibited a movement pattern that facilitated the maintenance of the large split|
angle. These movement characteristics were deemed to meet some of the high evaluation criteria set by judges.

[CONCLUSION] The study suggested that jumps receiving high evaluations from judges necessitated
maintaining a significant split angle above the default leg angle for an extended duration, with variations noted
according to the competition level. While the indicators used in this study can be explained by the judges'
evaluation criteria, additional factors should also be considered.
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