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Design of an optic-electric system for measuring shot motion parameters

JIAO Ning", LIAN Su-jie’, JIANG Ai-hua', WANG Gao', LIU Li-shuang',
YIN Jun-yong', WEN Qiang', GUO Wei-ping'
(1. National Key Laboratory for Electronic Measurement Technology, North University of China, Taiyuan 030051, China;
2. 63856 Unit, Chinese People’s Liberation Army, Jilin 137001, China)

Abstract: In order to help shot athletes improve their score quickly,a new shot motion parameter measuring system
was designed. The system consists of a set of laser parallel light curtain based on Fresnel lens and photodiode array, using
field-programmable gate array ( FPGA) for processing signals. The method can measure the shot angle and velocity
conveniently and display the measurement results on the liquid crystal display( LCD) monitor intuitively. The results show
that the system design is novel, structure-simple and low-cost, which can be used by athletes for daily training and has wide
application prospects.
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Fig. 1 System structure diagram
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Fig.2 Shot after a diode array projector position diagram
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Fig.3 Schematic diagram for laser parallel light curtain
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Fig.4 Schematic diagram of the data processing module
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Fig.5 FPGA logic circuit schematics
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Table 1 Ball and shot the test results

height angle speed v calculated  measured

ball h/m 6/(°) /(m-+s~') distance/m distance/m
small ball 1.7 11.31 3.54 2.31 2.28
small ball 1.7 25.52 5.58 4.47 4.42
small ball 1.7 37.56 6.75 6.12 6.08
shot put 1.7 42.32 7.56 7.29 7.26
shot put 1.7 35.35 6.12 5.25 5.21
shot put 1.7 31.76 5.73 4.73 4.68

4 & it

ARG O ATt FDEE R FE51 4
G ZR G, df ik DX ARG f) S B I A Bk R AT
HRRE 32 FOG B B AE W 91 2R SR 2R 007 R 5K

ERIN P, 5 AT BRI A R
— ISR RO AR AR L, 1% 2R 58 AT LA TR] e )3 £ 2
AIGHURE 7 EL ] DL R 7= 0 £ 45

LRGEA I R | RS UL 45 R TR B A
ASARR RN et P 5 2 S5 A, AR I T BBk 45
PR, BA R S I

5 X X W
[1] SUN]J, GUO Sh R. The further development of the instrument

measuring speed for the thrown ball from hand[J]. Journal Tianjin
Institute of Technology, 1993(2) :7-10(in Chinese) .

[2] DAN H X, JIN J Ch. A study of real time flying variables feed-
back system for shot put [ J]. Journal of Xi’ an Institute of Physical
Education, 2004, 21(4) :4346(in Chinese).

[3] ZHANG Y Y, GONG K, HE Sh F, et al. Progress in laser
doppler velocity measurement techniques[ J]. Laser & Infrared,
2010, 40(11) :1157-1162(in Chinese).

[4] ZHANG R F, KONG L. H, LU Ch G. Design of constant-current
source for high power semiconductor laser diode[ J]. Laser Tech-
nology, 2012, 36(1) : 80-83 (in Chinese).

[5] TANGDY, LIXN, YANG P Q, et al. Aberration comparison of
biconvex and plane-convex Fresnel lenses[ J]. Journal of Applied
Optics, 2008, 29(5) :719-723 (in Chinese).

[6] LUOQ, LIUW H, ZHANG Q Y. Application of photodiode array
detector in analytical instrument[ J]. Journal of Zhejiang Universi-
ty of Technology, 2001, 29(4) . 374-378 (in Chinese).

[7] HAN LY, ZHOU H Ch, ZHAO D E. Study on the parallelism
and uniformity of semiconductor laser screen[ J]. Journal of Mis-
siles and Guidance,2008 ,28(5) :281-282 (in Chinese).

[8] CHEN Zh, LI H, CHEN X. Design and implementation of large—
screen LCD controller[ J]. Computer Technology and its Applica-
tions, 2011, 37(6) : 123-126 (in Chinese).

[9] MA XL, YAN Zh M, DONG L, et al. Design of velocity measur-
ing system with single light curtain based on FPGA[J]. Modern
Electronics Technique, 2009, 32(12) :1-3(in Chinese).

[10] XIA Y W. Verilog digital system design guide[ M ]. Beijing:

Aeronautics and Astronautics University of Beijing Press, 2008 .

102-121(in Chinese) .





