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In the first year of research in 2020, it can be said that the schedule for conducting this research
was significantly upset due to the self-restraint of research activities as well as university classes
due to the influence of the new coronavirus. Although the experiment was realized after the state
of emergency was declared, it was not possible to carry out all of the planned activities, and only
multi-view video shooting with absolute time synchronization and its verification experiment could
be accomplished in a large space. This experiment was conducted from August 31st to September
3rd, 2020 at the JRA Racehorses Research Institute outdoor riding ground.
The satellite time obtained from GPS was sent as an SMTPE time code to multiple video cameras
(FHD, 1920 x 1080 @ 29.97Hz) using a GPS clock (developed independently) and used as input
to three video cameras. The GPS clock and each camera achieved perfect synchronization
between all cameras by sending a GENLOCK signal at the same time as the time code by wireless
in the 920MHz band.
Furthermore, by inputting the absolute time obtained from this GPS into the motion capture
system, the accuracy verification part in this research, which uses the absolute position of the
marker coordinates captured by the video camera as the calibration value, could be achieved in
the first year.
In addition to the FHD video camera, we have established a series of techniques for inputting LED
signals synchronized with the motion capture camera for high-speed cameras and acquiring
images synchronized with GPS time even at high speed movements of the lower limbs. Since the
combination of the video data with guaranteed time identity and the spatial coordinates was
obtained, it can be said that the restoration process of the 3D spatial coordinates could be verified
by the DLT calculation process from the FHD video camera image.
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1. HRRREEOME

2020 EOMHERIE 1 EB EHEIOFT VAN RICKIEZETRERENDHELT, HRFBOBFICE>TAMEERETF EHKIF
221025 BRERETERICHYERRBROERERENH 1=, FELTWV -2 TEERTIEITHET, REMBIZHULTHEXTE
BERHLE-Z2HE AMBIRFETDRIAIEBROANEIRTES-. AEER(L 2020 £ 8 A 31 BAS 9 A 3 BIZAITT JRA BREER
EMERENEBIGICTERL:.

GPS W B LN LB EFZI%E GPS it R BRHR) Ik > TERDE T4 HAS(FHD, 1920 X 1080@29.97Hz) 2% LT SMTPE 24 L
O—FELTEHL, SEDAATADATELT=. GPS FitHEl &R HATIE 920MHz BN ERIZKY 24 La—RERBIZHS U AYIE
B1EBETHASHDEEREERLI-.

51T, O GPS Mo BoNERMEZEE—avF v TFr—ICEANTBIET, ETHAASITIRZ DN =Y—H—EZDixt
MEBEFVYYIL—La i BELTHNREVN S AR EICBIT A ERIIN S ENEEIERTHIEN T

FHD ETAAASICMA TEEEAASICHLTIEE—2a30 T TFr—AASERELT- LED 5 FILEA AL, TROSESET
Ho>THEILC GPS BRI LB SN =B EMB T LV —EDEEEREILL-. BZIE—EABRINIE T —F =R EIZ S
DA BEHLENEBLN=-DT, FHD ETZHHASIENSD DLT S ENE(CE->T I RTEMEEZDOETTOERADKRIENTES:
ARV &Y

2. BIEERREROME (GEGR)

In the first year of research in 2020, it can be said that the schedule for conducting this research was significantly upset due to the
self-restraint of research activities as well as university classes due to the influence of the new coronavirus. Although the experiment
was realized after the state of emergency was declared, it was not possible to carry out all of the planned activities, and only multi—
view video shooting with absolute time synchronization and its verification experiment could be accomplished in a large space. This
experiment was conducted from August 31st to September 3rd, 2020 at the JRA Racehorses Research Institute outdoor riding
ground.

The satellite time obtained from GPS was sent as an SMTPE time code to multiple video cameras (FHD, 1920 x 1080 @ 29.97Hz)
using a GPS clock (developed independently) and used as input to three video cameras. The GPS clock and each camera achieved
perfect synchronization between all cameras by sending a GENLOCK signal at the same time as the time code by wireless in the
920MHz band.

Furthermore, by inputting the absolute time obtained from this GPS into the motion capture system, the accuracy verification part in
this research, which uses the absolute position of the marker coordinates captured by the video camera as the calibration value,
could be achieved in the first year.

In addition to the FHD video camera, we have established a series of techniques for inputting LED signals synchronized with the
motion capture camera for high—speed cameras and acquiring images synchronized with GPS time even at high speed movements of
the lower limbs. Since the combination of the video data with guaranteed time identity and the spatial coordinates was obtained, it
can be said that the restoration process of the 3D spatial coordinates could be verified by the DLT calculation process from the FHD
video camera image.
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