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Abstract

Having a good foundation for:action isimecessary during athletics learning, but it is
easily lead to the flaw of basic action by self training. Nowadays, these are many teaching
books, videos and training equipments can-provide people with a basic knowledge of
athletics. But these devices lack for portable, so that the public can not find out the
error or different of the detail of action immediately at the scene. Therefore, we propose
a golf self-training platform based on body sensor networks and cloud services, so that
user could practice anytime, anywhere. We use inertial sensors which placed on golf
club and human body to detect user’s motion and transmit the data to cloud server
through wireless connections. The server corrects the bias of sensors and handles time
synchronization problems. Then, to depict the trajectory of golf swing, we calculate the
rotation matrix which transforms readings from the sensor frame to the Earth frame. The
swing is segmented into five actions based on the inertial data from the sensor attached
to the golf club. In the end, we provide users information about the correctness of their

swing such that user could correct their motion.
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Command:
Byte 1 0xCC
Response:
Byte 1 0xCC
Byvtes 2-3 AC‘C’E[‘X (IEEE-754 Floating Point)
Byvtes 6-9 Accely (IEEE-754 Floating Point)
Bytes 10-13 Accelz (IEEE-754 Floating Point)
Bytes 14-17 AngRatex (IEEE-754 Floating Point)
Bytes 18-21 AngRatey (IEEE-754 Floating Point)
Bytes 22-25 AneRatez (IEEE-754 Floating Point)
Bvtes 26-29 ﬂ:fagx (IEEE-754 Floating Point)
Bytes 30-33 Magvy (IEEE-754 Floating Point)
Bytes 34-37 Magz (IEEE-754 Floating Point)
Bytes 38-41 M (IEEE-754 Floating Point)
Bytes 42-45 M (IEEE-754 Floating Point)
Bytes 46-49 M3 (IEEE-754 Floating Point)
Bytes 50-53 M-y (IEEE-754 Floating Point)
Bytes 54-57 M, (IEEE-754 Floating Point)
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Bytes 62-65 M, (IEEE-754 Floating Point)
Bytes 66-69 M, (IEEE-754 Floating Point)
Bytes 70-73 M;; (IEEE-754 Floating Point)
Bytes 74-77 Timer
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9 GX3 A~ ¥ ot tick

10-18 *E 4 ap L None

AR R AR EEFRFATRA R FREERPAREE § B FiHL
A EERFEFPHMEE DR EL S c BRAPRLPIEF L - KFERF

14



dn Y wiEmiRd o §ERYERKENS AT I FIANGRKESER,TE
FiH o §ERABAE R BOR A A S § RS o Lz s
AT AR g R T XA B Bhehde @ BB E A - BT S 1 enTh A
B ST L PAEST LW > T Sk s &L I R TIPS gk L R R E
CESR NS LES L PSS T30k £ E SARL RIS & -k Tl

S BEP R IR AE ©

B 8 A HA /LT £ B

TR A NIRRT Ec ] TS R Tk i B RCR RO o H B

v

e T O FABRABLRETRENNES LB AEHEL g0 RinchE 4 LA S

gr bRMERF BANLFHRT |gl=lgll=1 tLagREF LT g §7

BHHBE  APERZHRSETF TAENLT

15



g = g; 71[": 0 Ly 0 8 = gy 7b: by

g, 0 0 L, g- b,

L §)E§;E|]$ﬁq§'ﬂ.ﬁ_Lu ;},J%;L' » b ;}E};.;;gujgﬁﬂa NN G ;{_:_%:‘ .;;;%L»’é,

i

c1,C2,c3 R

BRI T AN AT o AL
(La(r = 1)) + (Ly(y = 2))" + (Lofz = c3))" = 1

RPN ERTABRZME PRV GRAL Ly=L,=L,=1> 381 c1,00,03 2

2xc; +2ycy +22c3+ 1 —E — 3 — =1+ + 22
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i d = B ahb s aradk e pliE (Roll), it (Pitch), #hig (Yaw) & & @ & > & 5
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v, =0.d, = 0.Af = 0.01

»  Read Acceleration(a;), Angle rate(w;)
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B _ §;

a, = M.ﬁ',—)h’ Xda,

a=a' -G

h 4

v, =v,_, +a,_ A

1 ,
d,=d,_ +v, At +—a,_ At~
i=i+1 2
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3 TOP OF
BACKSWING

BACKSWING TEMPO
Like other top golfers,
Michelle Wie has perfect
tempo. It takes her
three beats to reach the
top of her backswing,
and one beat to get
back down to impact.
Author John MNovosel
studied hundreds of
swings and found that
the best players shared
this universal ratio of 3
ta 1. Slewed down on
video, Michelle's swing is
expressad as 27 frames
{backswing) to 9 frames
(downswing), or 3to 1,

START OF BACKSWING

Bl 31 S (6]

IMPACT
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START OF
DOWNSWING

DOWNSWING TEMPO
Movosel argues that
rather than concentrating
on “low and slow”
takeaways and on specific
swing mechanics and
pesitions, golfers would
benefit from focusing

on tempa. His book will
be packaged with a CD
so that players can listen
to tempo beats on ear-
phones while practicing
thair swings. Three-
to-one backswing-down-
swing tempo is faster
than mast recreational
players swing.
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