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Push Practice Support System for Field Hockey with Auditory
Feedback Using a Stick with Pressure Sensors
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Abstract: Field hockey is a popular global sport played with a stick and hard ball, in which stick manip-
ulation is difficult. In field hockey, a push pass is the most basic and common pass to teammates. For the
best push pass, the stick should stay in contact with the ball for a long time until it is released for the pass.
However, it is difficult for beginners to perceive the contact point of the stick by themselves. This study
proposed a system to enable the user to hear the movement path of the contact position of the ball on the
stick to improve the push pass technique. In the proposed system, eight pressure sensors are placed on a
hockey stick. The system detects the contact path of the ball, and feedback sounds with different pitches
depending on the contact positions of the piezoelectric speaker are produced in real time. According to the
evaluation experiment conducted over two months, the average distance of the movement path of the ball on
the stick was significantly longer when the auditory feedback was provided than when it was not provided.
This result confirms the effectiveness of auditory feedback utilizing the proposed system.
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Fig. 1 The trajectory of the ball on the stick during a push

pass.
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Fig. 2 Configuration of the proposed system.
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Fig. 3 Pressure sensor placement.
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Fig. 7 Schematic diagram of the experiment.
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Fig. 9 Average moving distance of push passes.

K2 AT 1 v 7 EOR—- VOFHBEEL

Table 2 Average moving distance of each participant.

i 7 A bal%k (|lH)
Fik | wERE
1 2 3 4 5 6
A 1.8 24 24 26 26|22
B 0.8 22 12 22 18] 18
FB A&
C 1.8 30 24 26 34|26
D 1.2 1.8 1.2 20 26 |26
E 12 06 14 14 1.8 | 1.0
F 1.2 1.2 04 1.2 1.0 1.0
FB &
G 1.2 06 1.2 1.8 14| 1.0
H 22 06 08 08 16|22

VEFRY T —B3HMEFICERLELFELCAL 7 TT L —
5720, METIZOWTREE LA -72. AL
AR =i, Daito Baseball ®¥ ¥ FR—)L (B . 150g,
B 48mm) TH5.

4.3 fER

AT A w7 EOR=VOBEHIIOWTORKEEZE 9 IR
.oFE, HBRESLOMRER 2 1R, K 1IIRT
I, BHE7 -y 2R LOZ7V—-7Y 3, 1HH
DFAPNERBLTR=VDRAT 1 v 7 L2 BEIT 5P
BEEEIIH T VB L o720, 74 =KXy 2B
DZNV—FX TR 1IEHDT A b &L TR E
Lo TWALIZ D Ghotz., LD ->T, WE74—F
Ny 2%, WERESHENL Ty v a8 e BB T A0
oL Ebns, T, 74— NNy 2 RS2 I—
7T X D4 NOHBEDOTVREHHEORY L 5 B HOKRO
e, TA—= KN 22 iTbhholzY ZV—7D4 A
OVEDFHRBEFEORME 5 M H O RDZEIZDNT ¢
MEXITo7225, M 10 I2RT LI, WMZL— 71k
AEAEZRLE (t(5) =3.79, p < 0.05). #hEE d I3
HEREWEHBISNG [14]. B 1-p5) 3+5TH
5. FEMEDED I5%IEHEX I 0.405-1.995 TH ),
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* p<0.05
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Fig. 10 The difference of the average moving distance between
first test and final test.

0.9
0.8
0.7
3 0.6 —
B 05
4
#) 0.4
03
0.2
0.1
0
1 2 3 4 5 6
7 A hE#
=T A= RNy T =—=T A= F RNy T HY ==mm- RERE
11 CEHEERR
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Fig. 12 Accuracy of push passes.

BHNHRANET L FA ¥ MEWEREL 2V, 72, Wik
DL DMEDFER, AETIE RV LR ST
(F(3,3) = 0.5, p=0.583, two-tailed test).
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Table 3 Average time of push passes (second).

‘ 7 A Mgk (HH)
HiE | wERE
1 2 3 4 5 6
A 0.76 0.67 0.58 0.55 0.58 | 0.60
B 0.64 073 061 063 0.55 | 0.64
FB A&
C 1.59 0.66 0.65 0.63 0.60 | 0.60
D 0.54 055 0.57 0.54 0.50 | 0.52
E 079 0.73 085 0.77 0.80 | 0.75
F 054 074 074 066 0.64 | 0.70
FB
G 0.56 0.65 0.63 0.62 0.54 | 0.51
H 1.27 074 0.85 0.79 0.70 | 0.71

F 4 OO S OFHEE [cm]

Table 4 Average accuracy of push passes (cm).

\ y 7 A Mal%k (mlH)
HiE | wERE
1 2 3 4 5 6
A 55.0 382 17.6 450 25.0 | 29.2
B 32,2 14.8 20.8 17.0 22.8 | 23.0
FB A&
C 482 396 246 21.0 14.0 | 6.0
D 60.4 36.8 282 284 204 | 426
E 36.6 204 28.8 154 23.4 | 14.0
F 60.4 51.6 388 322 31.0 | 18.0
FB
G 348 16.6 51.6 358 294 | 50.8
H 454 424 424 39.0 27.2 | 40.8

WEEERNBENZED)DPDVZA, LN ->T, K—=L»
AT 4 v 7 FEBETARMERCTAI LT, L0 IEHE
BTy VAN EEILND.

VAT LD L OO OWTIE, ¥ 10 DF A b
6IEICREND LI, 1HHAROSIEHDT A b
NRCAT A v 7 EOR=IVOBEEEEDSIZE A EEDS %

holz. Lo T, YATL % 2 AMEAZIE714—F
Ny 7 DORIRSHEFFESND LT S,
5. him

KESCTIE, Ty Y2 lIBIF AR — IV oBEHEE % BN
ERDLVATLERIREL, FOHEEMR L. AT 14
7 EOR=VOBHEMOEIIZT Yy v an FEICLEL
BHEDO1OTHY, BEIEEHLZMETT2OICAE - 2%
L2, NAOKEENELY LTI EELZE TV S
WV, LAl REVATLARMHLZV-TTIE, R—
WERT Ay 7 OFMBEIEEICE R, AE=-FE
FWEPET L Cwahosz, LD >T, KV AT L)
LEDT v aliiz b L&z b fEmoTons. Bl
PR B o 2BORDEROMETIE, AL 7D
5% 5EEft, TEHORERR, ELOBFTEVo%E
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