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An Attempt at Real-Time Estimation of the Ball Drop Position and Player Posture
in Table Tennis

Kenichi ITO*, Kei KAMIJIMA **

In this study, we developed a measurement system for the ball drop position and player
posture during a table tennis stroke rally to investigate whether the system can estimate
the ball drop position in real-time. OpenCV's Channel and Spatial Reliability Tracker
(CSRT) was used to track the table tennis ball. OpenPose was adopted to estimate the
player's posture. The estimation program was developed using Visual Studio 2019 and
implemented on a personal computer (CPU: core i7-7820X, GPU: GTX-1060, Memory: 128
GB). Experiments were conducted at a frame rate of 100 fps, and the results showed that

the current processing was not fast enough to achieve real-time continuous estimation.

Key words: table tennis, ball drop position, player posture, real-time estimation

1. FANE

BUEZ DR AR —Y THAG 2 1G] L2 BB M THOI D L 918> TE TV L.
ULocL, HERBEHIL, thoRE L g T2567 ) —BEFICAE—T 4 —ThdH, %t
BEFH T OFTER 71— R 72 & O FFHINE AN s O A I RSN T D b 00, BEBLS
TIHEHTE G50 AT ADOBFITIEE > T 7w,

FEEOIL, MG AT LAERETLHEDIC, ETADATROEED AT &V TE
ERAR— L D% LB Z EROICGHETE 2V AT LAOMBICEY A TE 2] ZhET
X, AR SITEREERRN— A E2FTH 2, WY A FOEEREHHICHE T LIoLE % #HEE
THZLT, BEFEOEIEZHER L TV, BEFEOMEHEERAEIL, ©F 4D A

* TR (BT WER) 8%
Professor, Field of Electronic and Information Engineering, Department of Engineering
o TR R - B %) HE8dR

Associate Professor, Field of Fundamental Education and Liberal Arts, Department of Engineering



PR — - LR

7 CHEFAE 140 mm FREE, @miE B A T TR 50mm BRETH Y, EEEOMT ST
TOFIH ATREZR KGR T FALE ZFHAIATRE & 72 > T DL ARBFETIE, K 0 EEA R
AJE G FTREDMRAET 272018, BEFRFALORERA br—2 7 U —fOR— /L% TE &
FALE « BEAD Y TV Z A Ldfe e E O rIREME 2 ET L 72D THIET 5.

2. HWEEAE

LICR—AE Tl e BFEEBEMTEDO 7 —F v — Mard. AHEETIE, FTRE
SN R E & BIEIC X2 2 [E(RAEE 2 VT EERAR — /L O B OR A A R
MID. WIS, TR EIREMOTRALZEERR—LVEZEHTS. T yF s
Feffiizix, OpenCV @ CSRT (Channel and Spatial Reliability Tracker) % v 7=[2]. &
FOEBE, HERR—LNE LICE T LRORHEET D, EEHEE 715121 OpenPose
ZEH L7=[3]. OpenPose ®AR T ¢ €7 /LiZ BODY_25 % H\\\7=. #7E 7' v 77 L Visual
Studio 2019 TREAFE L, »XY = (CPU : core i7-7820X, GPU : GTX-1060, Memory
128GByte) (ZFEH L 7.

| >le
17— LEH

17— LE#H

(SAVE 2y

BLIZET

X1 A= TAEEETRBHEO 7 —F v — |k

,2,



BRI DR — VT & RFLRBO Y T VK A LHEE DRI~

3. REAERUMER

BHES AT (AN = EEE /7 al AT INFINICAM UC-1 : Photron #1:8)
IXEEREBH NS 6.8mEEN - EICH S19ImTERE L. IEKRO 7L —A 1L — T
100 fps, ¥ ¥ » ¥ —AE— NIX1/100 sITRRE L=, BET — X%, Sl A 7 OB ER
DOFfIEET — % (1246 x 800" 27 /L) Tar b a—ZIZWVIAAT. EEOLIIL, Z
ORAF ST FF IR T — 2 356 L 70 D HERITH 1L, HEREOLEmN LY A RO
HIZAD> TH—E AL, $ 9~ ADFHEE 12RHERFKETT YV —%21To7. ZOT7V—(F3
[F%EME L7-. L 3 e b 7sThoT-. 2P, HERENENNLTVDRICIE, &
R ICHOWOENE7e 7 o — M ERIU LD REENO T =)L b — R E2HW .

X 2 13HEE T 7 7T AFATHEHO—FITH Y, X 2% 7 U —BlARF O 4 R~ LT
5. K20)iX7 V) —HhomfThy, BEEEEAY A FICEEKR—ANET LIfiE s £
BEOARTOERBEHT L TV D, B FREOEERR — /TR OWESE CTH-> TERLT
W5, kB, ZIZIIRENTWARWD, ¥ MLE & IBTFAE OB REEE S = 2 — ) L]
FIZFRINA MR TN D, K217 V—TROEGRTHD. YA RICHE
A= ADNET LIEBREOE TALE L EOREOMBFORBEZHEE L TWND. 7Y —KTH
ZiE, B TALE & RPALE DT TR < AFHLEEIF b 2 0 Y — VI I R & D 2
27> TW5 . ZEIOGFHLERRRIE, £ ZE1145s, 13.6s, 142sTHY, FH14.1s
Thot-. BURTIE, HEELBICIEERMO 2 ERENLETHY, VT ILZ A L TOHE
feHEE % FHT 27 DIIER BT 272D DO TRP/LETH D Z EnbhroT.

(a) 7V —BabhKE



PR — - LR

(© 7V —#KTHRO®EB
2 HET v T T LOFATHEIH OB



RERBEEL DR — VP TALE LB FLREO Y 7V A AHEE DR

4. HEMNE

KWFFETIE, HERRA br—2 51U —FOR—LIE B L BFNE - BBOFH 2T
LERHEL, VT AEALATHETEXH0E ) 0t Lo, EROER, BURK T3,
MBS TRLT, VT AY A LEGHEEEZFZHT 272D IEmE (L0 TRALETH S
ZEeNbnol., SHBOBEE, DUHOUESN— R =27 OELIZIV I TVZA A
RN FIEEL 70 D KOV AT A EET HZ L, 2DRAETHATEL LT AT NG
DERET — X ZEBFLTE D L)WV AT LAERIETSZ L, D28 THA.

EAlEE S

ARAFZED —1L% 78] TIRMAIL YA = 275 b 7 ba o BOBEEZ T 7-b
DT, ALY =37 @mlED A INFINICAM UC-1 1% Photron #7585 L Ty /-
EELE. £, 7V —0OFERTIEL, A% 2020 FEFAELADOERNBEEICFImoTW
7el&xF L e L TEEHW = LET.

SCHK

[1] K. Kamijima, K. Ito, et al.: Estimation of Table Tennis Ball Drop Position using a High-
Speed Camera, 16th ITTF Sports Science Congress, Budapest, 82-83, 2019.

[2] A. Lukezic, T. Vojir, et al.: Discriminative correlation filter with channel and spatial
reliability, IEEE Conference on Computer Vision and Pattern Recognition, 6309-6318, 2017.
[3] Z. Cao, T. Simon, et al.: Realtime Multi-Person 2D Pose Estimation using Part Affinity
Fields, IEEE Conference on Computer Vision and Pattern Recognition, 7291-7299, 2017.



