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Abstract

ARG REFORERICETIZBROBRAOE-—FEL T, TETEREFTOEY) (CEEKE
FHEB2ON ?EHEEN BB DETAETNEEZICREENDON2EVSEZPASHICL , &
SICRBEEENBDETIREEINNENEVSIHREFTONT AN AEBRELTVWDOL ZHH
SHACTRIEERGKRNBENICLTVS . Z0EICR , ZCCRETIRFEINOBEED
BENHDEER , BRNICERROEY) ZERTIRFEINEDHEHIEDEZHSHICTS
ENTHD  NFEILT > EMRTFHTREBERBISVTRETIHEFSOBRG D SEERTZIR
BHrS , BINOSFREEVWSINE | HROEMKE , UHIEEHZRHZcZ2T2%2 . L—A
FCORTICEIRIBEHEN DEXESH , IRAREFTHREARFMOBHINE L |, FRHFHIC
BVWTTLNEL—AOO—IEZEEAS , BREAATICEK>THREL , 1ZHZ2TLIC
INFTELLBERICOVT , BHET 2L . <DAT, BEICBEEAERERSTEICHETAL
—ARBE<S< DA THENT—RZEMLE . TORKR , MROBEME- ZHEICEES A S EE
ENFETDCENASHICBE 2 FETRIRELEYFICEK>TEOREEELESHN , Ch
Z1RSRETEENNLEBECSVTEHSHRBREN FETDENFPHSHICE 21 R
2, COMBOEMBEIHBORRE  FrEREEEEEEE L TREBR IS AR —9ET
BOEHER , WMBRLULEIVNOERICEEODDIZAR—NFELESTHAIEN DAz . Bh
TERICEBEINTCIL—RZFILIECEEHPBEZEDIUNANRAUIZAZ—RAILEET
BIENS  FBROBHENT A I VACRHEREN BB AN RRE N . SRIIEFHFH
BEBRFHNS  EBHNFNEBHEREORACAT TOMREEDDTFETHS .

This study focuses on the gait of the race horses in their top speed galloping in the race. Do they
have any individual differences on their four limbs movement? If they had any difference, how it
appears in their galloping form? The final purpose is to clarify that and, if there are individual
differences, to determine whether it is related to the performance of the racehorse of running.
Beyond that, we believe that there is a relationship between the jockey and the horse's movement,
and finally identify the combination of the jockey and the horse that will achieve the fastest run. In
the research activities conducted in the first year, we calculated the swing and stance phase
duration of four limbs from high-speed video images of racehorses racing at the racetrack. There
are various difficulties in shooting at the racetrack, but with the cooperation of the JRA Racehorse
Research Institute, we conducted our experiment at the Niigata Racecourse Stadium with a high-
speed camera to shoot around the goal line. The analysis was carried out on the total number of
horses that could fully record of their one single gait cycle.

In addition, analysis data was added in addition to the race video at Tokyo Racecourse, which was
photographed in the past. As a result, it became clear that there were distinct individual differences
in the swing phase and stance phase of all four limbs. Although the time varies depending on the
speed and pitch, it has become clear that there is a individual difference even when this is
standardized by one single gait cycle. Next, as a result of conducting hierarchical cluster analysis
with the swing and stance phases time or the time ratio of these limbs as variables, it was found
that there are likely to be six clusters in the recorded horse population. Above all, horses that have
a history of winning the G1 race with particularly excellent horses are in the same cluster,
suggesting a possible relationship between gait characteristics and performance. In the future, we
plan to conduct research for elucidating kinematical motion principles from kinematic gait features.
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An extraction and visualization of the kinematical and kinetical characteristics on the race horse galloping

1. HIREBRFROBE

RHARE, BREFDEERICETSSBORADE—SLLT, TLELHERFOEYICAKELHLIDON ? BARELHLHETNIT
ENEFESITRHEINDZDN ? EWVSTEZALHNICL, ELICRHBERENHDETNEENNEYVEVIFRERTD/NTH—T XL
FBRLTWADAZEBALMNITHEEREMGAMICLTLNS. EDEICE, ZIICBRRTIBFLIOTOIELORBELHLHEEZ,
HRMICEIHERDEYEERT OB FEVIEDHBAESHEEZRALNTTHENTHS. NEEIT-HAREHTERESZIZEN
THRETHHERDREBOERERTZBREND, EVIDERELNINE, WEROBEHIFFRE, SLHRFEEROLH_EEITO. L—
RIS TOJRFTICITIHRABEBEAOEELSN, RABRERFREHARFOHHDOLE, FRBREZICELTITOAL—XDIT — /LT
BEEEMND, BERENASITE>TREL, 1RSERLICUERTELLBEHRICDONT, BITZTo-. <hAT, BEICERFIN:
REBEGICETHIL—AREBOA TR T —2EBMLU-. ZORER, RO THAICITALAZERENFET HC
ERBALI I oT=. RETDRELEYFICE - TEDRMITELSA, ChE 1 EHRMTHRELLEGESICEVTEHALAEEK
ENFETHEAHLMNILEo . RIT, COMROERE &I HIEDRRE, £-ERHBASGEEELLTRERISR4—2iTE
1T #ER, ELE=UYDEFIZIE 6 DDISRE—NFHELEITHAEN LA O, BATHLRITEBFLIITGI L—R%E
FILI=CLLHIBEELDVINRLIZRI—RIIHEET DN D, SBEDFHMENTH—T U RICIEBEEAH D AIREMEA RIES
ni=. SRIGEBZHLS TR, L, EPFNFHCHEREOERICHRTTORREEDLIFETHD.

2. MIRERRAEEOBE GER)

This study focuses on the gait of the race horses in their top speed galloping in the race. Do they have any individual differences on
their four limbs movement? If they had any difference, how it appears in their galloping form? The final purpose is to clarify that and, if
there are individual differences, to determine whether it is related to the performance of the racehorse of running. Beyond that, we
believe that there is a relationship between the jockey and the horse’'s movement, and finally identify the combination of the jockey
and the horse that will achieve the fastest run. In the research activities conducted in the first year, we calculated the swing and
stance phase duration of four limbs from high—speed video images of racehorses racing at the racetrack. There are various difficulties
in shooting at the racetrack, but with the cooperation of the JRA Racehorse Research Institute, we conducted our experiment at the
Niigata Racecourse Stadium with a high—-speed camera to shoot around the goal line. The analysis was carried out on the total
number of horses that could fully record of their one single gait cycle.

In addition, analysis data was added in addition to the race video at Tokyo Racecourse, which was photographed in the past. As a
result, it became clear that there were distinct individual differences in the swing phase and stance phase of all four limbs. Although
the time varies depending on the speed and pitch, it has become clear that there is a individual difference even when this is
standardized by one single gait cycle. Next, as a result of conducting hierarchical cluster analysis with the swing and stance phases
time or the time ratio of these limbs as variables, it was found that there are likely to be six clusters in the recorded horse population.
Above all, horses that have a history of winning the G1 race with particularly excellent horses are in the same cluster, suggesting a
possible relationship between gait characteristics and performance. In the future, we plan to conduct research for elucidating
kinematical motion principles from kinematic gait features.

3. FWEREICET IRE

FREEL R WAL, REEWEL REIATEE
(EE - HEE) EEA - ) EERITF - HAED) | EREATEA - MEEA)




