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(57) ABSTRACT 
A Swing analyzing device includes at least an angular Velocity 
sensor, a data acquiring unit, and a motion detecting unit. The 
angular Velocity sensor detects angular velocities generated 
about a plurality of axes by a Swing. The data acquiring unit 
acquires detection data of the angular Velocity sensor. The 
motion detecting unit detects at least one of motions of the 
Swing. Particularly, the motion detecting unit includes an 
angular Velocity calculating unit which calculates the sum of 
the magnitudes of the angular velocities generated about the 
plurality of respective axes using the acquired detection data. 
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SWING ANALYZING DEVICE, SWING 
ANALYZING PROGRAM, AND RECORDING 

MEDIUM 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This is a continuation application of U.S. patent 
application Ser. No. 14/301,894, filed on Jun. 11, 2014, which 
is a continuation application of U.S. patent application Ser. 
No. 13/489,015, filed on Jun. 5, 2012, now U.S. Pat. No. 
8,876,621, issued on Nov. 4, 2014, which claims priority to 
Japanese Patent Application No. 2011-129135, filed on Jun. 
9, 2011, all of which are expressly incorporated by reference 
herein in their entireties. 

BACKGROUND 

0002 1. Technical Field 
0003. The present invention relates to a swing analyzing 
device, a Swing analyzing program, and a recording medium 
on which the Swing analyzing program is recorded. 
0004 2. Related Art 
0005. In sports such as golf, tennis, and baseball, it is 
considered that competitive abilities can be enhanced by 
improving the rhythm of a Swing. Particularly in golf, since a 
player hits a ball at rest, there is a view that the more stabilized 
the rhythm (allocation of time) of each of phases (back Swing, 
top, down Swing, impact, and follow through) is, the better the 
Swing is. Therefore, some training tools or the like measure 
variations in the times of the phases to provide information 
for analysis. Moreover, JP-A-10-43349 (Patent Document 1) 
proposes a method in which acceleration of a trainee's body 
is detected and information of the acceleration is analyzed to 
calculate a back-swing period, a down-Swing (forward 
Swing) period, a follow-through period, and the like. Further, 
JP-A-2010-68947 (Patent Document 2) proposes a method in 
which a motion sensor Such as an angular Velocity sensor is 
mounted on a site capable of detecting the movement of a 
user's trunk axis to measure an angular Velocity generated by 
a golf Swing and information of the angular velocity is ana 
lyzed to calculate the times of back Swing, down Swing, 
follow through, and the like. 
0006. However, since the acceleration information is used 
in the method of Patent Document 1, it is hard to detect 
detailed information Such as the extent of a lag at top (whether 
a club head is swung down after a slow lag at top or is 
immediately swung down). Therefore, information capable 
of being provided for swing analysis is limited. Further, 
although the rhythm of a Swing having a large movement Such 
as a full swing can be detected in the method of Patent Docu 
ment 1, it is necessary when detecting the rhythm of a Swing 
having a small movement Such as putting to mount an accel 
eration sensor on a club head, which is troublesome to handle. 
0007 Moreover, the method of Patent Document 2 calcu 
lates the rhythm of each of phases of a Swing on the assump 
tion that since in a correct golf Swing, the trunk axis above the 
right foot is shifted to that above the left foot before and after 
an impact, a first peak and a second peak as two turning points 
(inflection points of a wave form) appear in a change in 
angular Velocity. However, this assumption sometimes breaks 
down depending on user's characteristics, and therefore, a 
precise rhythm cannot always be detected. Moreover, also in 
the case of a Swing with a small movement Such as putting, it 
is considered that there is no guarantee that two distinct 
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turning points appear in a change in angular velocity. Further, 
since it is necessary in the method of Patent Document 2 to 
detect the movement of the user's trunk axis, the position at 
which the angular Velocity sensor is mounted or the posture is 
largely restricted, which is also troublesome to handle. 

SUMMARY 

0008 According to some aspects of the invention, it is 
possible to provide a Swing analyzing device which is easy to 
handle, detects the rhythm of a Swing motion more precisely, 
and can detect also the rhythm of a Swing with a small move 
ment, a Swing analyzing program, and a recording medium on 
which the Swing analyzing program is recorded. 
0009 (1) An aspect of the invention is directed to a swing 
analyzing device including: an angular Velocity sensor which 
detects angular Velocities generated about a plurality of axes 
by a Swing; a data acquiring unit which acquires detection 
data of the angular Velocity sensor, and a motion detecting 
unit which detects at least one of motions of the Swing, 
wherein the motion detecting unit includes an angular Veloc 
ity calculating unit which calculates Sum of magnitudes of the 
angular Velocities generated about the plurality of respective 
axes using the acquired detection data. 
0010. According to the Swing analyzing device according 
to the aspect of the invention, the Swing motion can be 
detected more precisely by using the angular Velocity sensor, 
compared to the case of using an acceleration sensor, and a 
Swing with a small movement can also be detected. 
0011 Further, according to the Swing analyzing device 
according to the aspect of the invention, angular Velocities 
about a plurality of axes are detected by the angular Velocity 
sensor, and each of the motions of the Swing is detected based 
on the Sum (norm) of the magnitudes of the angular Velocities 
about the respective axes. Therefore, the angular velocity 
sensor can be mounted in any direction at a place moving in 
association with the Swing motion, which is easy to handle. 
0012 (2) In the Swing analyzing device, the motion detect 
ing unit may include an impact detecting unit which detects a 
timing of an impact in the Swing using the Sum of the mag 
nitudes of the angular Velocities, and detect each of the 
motions of the Swing on the basis of the timing of the impact. 
0013 The timing of an impact is most easily grasped in a 
series of Swing motions because the value of the Sum (norm) 
of the magnitudes of the angular Velocities changes abruptly 
at the instant of the impact. Therefore, the timing of the 
impact is first detected to use the timing of the impact as a 
basis, so that each of the motions of the Swing can be detected 
more reliably. 
0014 (3) In the swing analyzing device, the impact detect 
ing unit may detect the timing at which the Sum of the mag 
nitudes of the angular Velocities is maximal as the timing of 
the impact. 
0015 The value of the sum (norm) of the magnitudes of 
the angular Velocities changes abruptly at the instant of an 
impact. Therefore, the vicinity of the maximum value can be 
detected as the timing of the impact, so that each of the 
motions of the swing can be detected more reliably. 
0016 (4) In the Swing analyzing device, the motion detect 
ing unit may include a differential calculating unit which 
differentiates the Sum of the magnitudes of the angular Veloci 
ties with respect to time. 
0017 (5) In the swing analyzing device, the impact detect 
ing unit may detect, between the timing at which a value of the 
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differential is maximal and the timing at which a value of the 
differential is minimal, the prior timing as the timing of the 
impact. 
0.018. In a usual Swing motion, an angular Velocity 
changes abruptly at an impact due to the impact shock. 
Accordingly, it is possible to grasp, as the timing of the 
impact, the timing at which the differential value of the sum 
(norm) of the magnitudes of angular Velocities is maximal or 
minimal (that is, the timing at which the differential value of 
the Sum of the magnitudes of angular Velocities is a positive 
maximum value or a negative minimum value) in the series of 
Swing motions. Since equipment used for the Swing vibrates 
due to the impact, it is considered that the timing at which the 
differential value of the sum (norm) of the magnitudes of 
angular Velocities is maximal and the timing at which the 
differential value is minimal are generated as one pair. It is 
considered that the prior timing between them is the instant of 
the impact. 
0019 (6) In the swing analyzing device, the motion detect 
ing unit may detect a timing at which the Sum of the magni 
tudes of the angular velocities is a local minimum before the 
impact as a timing of top of the Swing. 
0020. In a usual swing motion, it is considered that the 
motion temporarily stops at top after the start of the Swing and 
thereafter reaches an impact with a gradual increase in Swing 
speed. Accordingly, the timing at which the Sum (norm) of the 
magnitudes of angular Velocities is a local minimum before 
the timing of the impact can be grasped as the timing of the top 
of the swing. 
0021 (7) In the swing analyzing device, the motion detect 
ing unit may specify a continuous interval in which the Sum of 
the magnitudes of the angular Velocities is a first threshold 
value or less before the impact as a top interval. 
0022. In a usual swing motion, it is considered that the 
Swing speed is Small before and after top because the motion 
temporarily stops at the top. Accordingly, the continuous 
interval in which the Sum (norm) of the magnitudes of angular 
velocities is the first threshold value or less before the impact 
can be grasped as the top interval. 
0023 (8) In the swing analyzing device, the motion detect 
ing unit may detect a timing at which the Sum of the magni 
tudes of the angular velocities is a second threshold value or 
less before the top as a timing of start of the Swing. 
0024. In a usual Swing motion, the Swing motion starts 
from a state at rest and is unlikely to stop until top. Accord 
ingly, the last timing at which the Sum (norm) of the magni 
tudes of angular velocities is the second threshold value or 
less before the top can be grasped as the timing of the start of 
the Swing. 
0025 (9) In the swing analyzing device, the motion detect 
ing unit may detect a timing at which the Sum of the magni 
tudes of the angular velocities is a local minimum after the 
impact as a timing of finish of the Swing. 
0026. In a usual swing motion, it is considered that the 
Swing motion stops with a gradual decrease in Swing speed 
after an impact. Accordingly, the timing at which the Sum 
(norm) of the magnitudes of angular Velocities is a local 
minimum after the impact can be grasped as the timing of the 
finish. 

0027 (10) In the Swing analyzing device, the motion 
detecting unit may detect a first timing at which the Sum of the 
magnitudes of the angular Velocities is a third threshold value 
or less after the impact as a timing of finish of the Swing. 
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0028. In a usual swing motion, it is considered that the 
Swing motion stops with a gradual decrease in Swing speed 
after an impact. Accordingly, the first timing at which the Sum 
(norm) of the magnitudes of angular Velocities is the third 
threshold value or less after the impact can be grasped as the 
timing of the finish. 
0029 (11) In the Swing analyzing device, the motion 
detecting unit may specify a continuous interval in which the 
Sum of the magnitudes of the angular Velocities is a fourth 
threshold value or less after the timing of the impact and close 
to the timing of the impact as a finish interval. 
0030. In a usual swing motion, it is considered that the 
Swing motion stops with a gradual decrease in Swing speed 
after an impact. Accordingly, the continuous interval in which 
the sum (norm) of angular velocities is the fourth threshold 
value or less after the timing of the impact and close to the 
timing of the impact can be grasped as the finish interval. 
0031 (12) The swing analyzing device may further 
include a display processing unit which calculates, based on 
each of the motions of the swing detected by the motion 
detecting unit, a time of each of the motions of the Swing and 
displays a calculation result on a screen. 
0032. By displaying at least one of the times of the motions 
of the Swing motion as described above, a user can grasp in 
detail the motions of the Swing. 
0033 (13) In the swing analyzing device, the angular 
Velocity sensor may be mountable on at least one of a user's 
hand, a glove, and Swing equipment. 
0034. The angular velocity sensor is mountable on a user's 
hand or a glove, whereby it does not take time to mount the 
sensor and Swing analysis can be easily performed. More 
over, the angular Velocity sensor is mountable on Swing 
equipment, whereby an angular Velocity can be detected more 
precisely than when the sensor is mounted on a users hand or 
a glove. 
0035 (14) In the Swing analyzing device, the swing may 
be a golf Swing. That is, the Swing analyzing device may be a 
golf Swing analyzing device. 
0036 (15) In the Swing analyzing device, the motion 
detecting unit may detect rhythms of start of the Swing, back 
Swing, top, down Swing, impact, follow through, and end of 
the Swing. 
0037 According to this, a series of motions of a golf swing 
can be analyzed as rhythms. 
0038 (16) Another aspect of the invention is directed to a 
Swing analyzing program causing a computer to function as: 
a data acquiring unit which acquires detection data of an 
angular Velocity sensor detecting angular Velocities gener 
ated about a plurality of axes by a Swing; and a motion 
detecting unit which detects at least one of motions of the 
Swing, wherein the motion detecting unit includes an angular 
Velocity calculating unit which calculates Sum of magnitudes 
of the angular Velocities generated about the plurality of 
respective axes using the acquired detection data. 
0039 (17) Still another aspect of the invention is directed 
to a recording medium on which the Swing analyzing pro 
gram is recorded. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0040. The invention will be described with reference to the 
accompanying drawings, wherein like numbers reference like 
elements. 
0041 FIG. 1 shows a configuration of a swing analyzing 
device of an embodiment. 
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0042 FIGS. 2A to 2C each show one example of a mount 
ing position of an angular velocity sensor. 
0043 FIG. 3 is a flowchart showing one example of the 
entire process of Swing analysis. 
0044 FIG. 4 is a flowchart showing one example of a 
detection process of a Swing motion. 
004.5 FIG.5 shows one example of a threshold value table 
of top interval, finish interval, and Swing start. 
0046 FIG. 6 is a flowchart showing one example of a 
display process of a Swing motion. 
0047 FIG. 7 shows one example of display of the Swing 
motion. 
0048 FIG. 8 is an explanatory view of the mounting posi 
tion and direction of the angular Velocity sensor in an experi 
mental example. 
0049 FIG. 9A graphically displays angular velocities 
about three axes at the time of a full swing, FIG.9B graphi 
cally displays the calculated value of the sum (norm) of the 
magnitudes of angular Velocities about the three axes, and 
FIG.9C graphically displays the calculated value of the dif 
ferential of the Sum (norm) of the magnitudes of angular 
velocities about the three axes. 

0050 FIG. 10 shows display of the swing motion at the 
time of the full swing. 
0051 FIG. 11A graphically displays angular velocities 
about three axes at the time of putting, FIG. 11B graphically 
displays the calculated value of the Sum (norm) of the mag 
nitudes of angular velocities about the three axes, and FIG. 
11C graphically displays the calculated value of the differen 
tial of the sum (norm) of the magnitudes of angular velocities 
about the three axes. 

0052 FIG. 12 shows display of a swing motion at the time 
of putting. 

DESCRIPTION OF EXEMPLARY 
EMBODIMENTS 

0053 Hereinafter, a preferred embodiment of the inven 
tion will be described in detail using the drawings. The 
embodiment described below does not unduly limit the con 
tents of the invention set forth in the appended claims. More 
over, not all of the configurations described below may nec 
essarily be essential configuration requirements. 
0054. In the following, a swing analyzing device which 
analyzes a golf Swing will be described as an example. How 
ever, the Swing analyzing device according to the invention 
can be applied to Swing analyses for various kinds of equip 
ment used for Swings, such as tennis rackets or baseball bats. 

1. Configuration of Swing Analyzing Device 

0055 FIG. 1 shows a configuration of the Swing analyzing 
device of the embodiment. The swing analyzing device 1 of 
the embodiment is configured to include an angular Velocity 
sensor 10, a processing unit 20, an operating unit 30, a display 
unit 40, a ROM50, a RAM 60, a nonvolatile memory 70, and 
a recording medium 80. 
0056. The angular velocity sensor 10 detects angular 
Velocities about a plurality of axes generated according to a 
Swing motion, and outputs detection data of an angular veloc 
ity about each of the axes. The angular velocity sensor 10 may 
be a multi-axis sensor capable of detecting angular velocities 
about a plurality of axes with one element, or may be a sensor 
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mounting a plurality of single-axis sensors each capable of 
detecting an angular velocity about one axis with one ele 
ment. 

0057 The operating unit 30 performs a process of acquir 
ing operation data from a user and sending the data to the 
processing unit 20. The operating unit 30 is, for example, a 
touch panel display, a button, a key, a microphone, or the like. 
0058. The display unit 40 displays the processing result of 
the processing unit 20 as characters, a graph, or other images. 
The display unit 40 is, for example, a CRT, an LCD, a touch 
panel display, an HMD (head-mounted display), or the like. 
The functions of the operating unit 30 and the display unit 40 
may be realized by one touch panel display. 
0059. The ROM 50 stores basic programs with which the 
processing unit 20 performs various kinds of calculation pro 
cesses or control processes, data used for the basic programs, 
and the like. 

0060. The RAM 60 is used as a working area of the pro 
cessing unit 20, and is a storage unit which temporarily stores 
a program or data read from the ROM 50 or the recording 
medium 80, data input from the operating unit 30, an opera 
tion result executed by the processing unit 20 according to 
various kinds of programs, and the like. 
0061 The nonvolatile memory 70 is a recording unit 
which records data needing to be stored for a long time, 
among data generated by the process of the processing unit 
20. 

0062. The recording medium 80 stores application pro 
grams or data for realizing various kinds of application func 
tions, and can be realized by, for example, an optical disc (CD 
or DVD), a magneto-optical disc (MO), a magnetic disk, a 
hard disk, a magnetic tape, or a memory (such as a ROM or a 
flash memory). 
0063. The processing unit 20 performs various kinds of 
processes (an acquisition process of detection data of the 
angular Velocity sensor 10, Various kinds of calculation pro 
cesses, various kinds of control processes, and the like) 
according to the basic programs stored in the ROM 50 or the 
application programs stored in the recording medium 80. The 
processing unit 20 can be realized by a microprocessor or the 
like. 

0064 Particularly, in the embodiment, the processing unit 
20 includes a data acquiring unit 22, a motion detecting unit 
24, and a display processing unit 26, all of which will be 
described below, and analyzes each motion of Swing motions 
performed by a user. In the embodiment, the processing unit 
20 executes a Swing analyzing program stored in the record 
ing medium 80 to thereby function as the data acquiring unit 
22, the motion detecting unit 24, and the display processing 
unit 26. That is, the Swing analyzing program for causing a 
computer to function as each of the units is stored in the 
recording medium 80. Alternatively, a communication unit 
may be added to the Swing analyzing device 1 to receive the 
Swing analyzing program from a server via the communica 
tion unit via a wired or wireless communication network, and 
the received Swing analyzing program may be stored in the 
RAM 60 or the recording medium 80 to execute the Swing 
analyzing program. However, at least a part of the data acquir 
ing unit 22, the motion detecting unit 24, and the display 
processing unit 26 may be realized by hardware (dedicated 
circuit). 
0065. The data acquiring unit 22 performs a process of 
Successively acquiring a series of detection data of the angu 
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lar velocity sensor 10 on a swing motion of a user. The 
acquired data is stored in, for example, the RAM 60. 
0066. The motion detecting unit 24 performs a process of 
detecting at least one of motions of a user's Swing based on 
the detection data acquired by the data acquiring unit 22. 
Particularly, the motion detecting unit 24 of the embodiment 
includes an angular Velocity calculating unit 240, a differen 
tial calculating unit 242, and an impact detecting unit 244. 
However, the motion detecting unit 24 of the embodiment 
may be configured by omitting a part or all of these configu 
rations (constituents) or adding a new configuration (con 
stituent). 
0067. The angular velocity calculating unit 240 performs, 
based on the detection data acquired by the data acquiring unit 
22, a process of calculating the sum (norm) of the magnitudes 
of angular velocities about a plurality of axes. In the follow 
ing, the Sum of the magnitudes of angular Velocities generated 
about respective axes is expressed as “norm'. 
0068. The differential calculating unit 242 performs a pro 
cess of differentiating the norm of angular velocities calcu 
lated by the angular velocity calculating unit 240 with respect 
to time. 

0069. The impact detecting unit 244 performs a process of 
detecting the timing of an impact in a Swing using the norm of 
angular Velocities calculated by the angular Velocity calculat 
ing unit 240. The impact detecting unit 244 may detect the 
timing at which the norm of angular Velocities is maximal as 
the timing of an impact. Alternatively, the impact detecting 
unit 244 may detect, between the timing at which the differ 
ential value of the norm of angular velocities calculated by the 
differential calculating unit 242 is maximal and the timing at 
which the differential value is minimal, the prior timing as the 
timing of an impact. 
0070 The motion detecting unit 24 may detect the timing 
at which the norm of angular velocities calculated by the 
angular Velocity calculating unit 240 is a local minimum 
before the impact detected by the impact detecting unit 244 as 
the timing of top of the Swing. 
0071 Moreover, the motion detecting unit 24 may specify 
a continuous interval in which the norm of angular velocities 
is a first threshold value or less before the impact as a top 
interval (lag interval at top). 
0072 Moreover, the motion detecting unit 24 may detect 
the timing at which the norm of angular Velocities is a second 
threshold value or less before the top as the timing of start of 
the Swing. 
0073 Moreover, the motion detecting unit 24 may detect 
the timing at which the norm of angular Velocities is a local 
minimum after the impact as the timing of the end (finish) of 
the Swing. Alternatively, the motion detecting unit 24 may 
detect the first timing at which the norm of angular Velocities 
is a third threshold value or less after the impact as the timing 
of end (finish) of the swing. 
0074 Moreover, the motion detecting unit 24 may specify 
a continuous interval in which the norm of angular velocities 
is a fourth threshold value or less after the timing of the impact 
and close to the timing of the impact as a finish interval. 
0075. The display processing unit 26 performs, based on 
each motion of a user's Swing detected by the motion detect 
ing unit 24, a process of calculating the time of each motion of 
the Swing and displaying the calculation result on a screen 
(the display unit 40). 
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0076. The processing unit 20 of the embodiment may be 
configured by omitting a part of these configurations (con 
stituents) or adding a new configuration (constituent). 
0077 All or a part of the functions of the processing unit 
20, the operating unit 30, the display unit 40, the ROM50, the 
RAM 60, the nonvolatile memory 70, and the recording 
medium 80 can be realized by a personal computer (PC), or a 
mobile device Such as a Smartphone. 
0078. The swing analyzing device 1 may be configured as 
one of a separate type in which the angular Velocity sensor 10 
and the processing unit 20 are physically separated from each 
other, and wireless or wired data communication may be 
performed between the angular velocity sensor 10 and the 
processing unit 20. Alternatively, the Swing analyzing device 
1 may be configured as one of an integral type in which the 
angular Velocity sensor 10 and the processing unit 20 are 
disposed in one case. 
0079. When the swing analyzing device 1 is configured as 
one of the separate type, the angular Velocity sensor 10 is 
mounted at any position capable of detecting an angular 
Velocity generated according to a Swing motion. For example, 
the angular Velocity sensor 10 is mounted on Swing equip 
ment such as a golf club as shown in FIG. 2A. However, it is 
preferable to mount the angular velocity sensor 10 on a shaft 
as shown in the drawing so that the angular Velocity sensor 10 
is not subjected to the influence of shock at an impact. Other 
than that, the angular velocity sensor 10 may be mounted on 
a user's hand or a glove as shown in FIG. 2B, or may be 
mounted on an accessory such as a wristwatch as shown in 
FIG. 2C. 

0080 Moreover, when the swing analyzing device 1 is 
configured as one of the integral type, the Swing analyzing 
device 1 itself may be mounted on Swing equipment such as 
a golf club, a user's hand, a glove, an accessory, or the like. 

2. Process of Swing Analyzing Device 

2-1. Entire Process of Swing Analysis 

I0081 FIG. 3 is a flowchart showing one example of the 
entire process of Swing analysis performed by the processing 
unit 20 of the Swing analyzing device 1. 
I0082. As shown in FIG. 3, the processing unit 20 of the 
embodiment first functions as the data acquiring unit 22 to 
acquire detection data from the angular Velocity sensor 10 
(S10: data acquiring step). A period (data acquiring period) in 
which the data acquiring unit 22 acquires the data from the 
angular velocity sensor 10 is set by some kind of method. For 
example, a user oran assistant may operate the operating unit 
30 before the start of a swing to thereby indicate the start 
timing of the data acquiring period, and may operate the 
operating unit 30 after the end of the Swing to thereby indicate 
the end timing of the data acquiring period. Moreover, for 
example, a user oran assistant may operate the operating unit 
30 before the start of a swing to thereby indicate the start 
timing of the data acquiring period, and the data acquiring 
period may automatically end after an elapse of a predeter 
mined time. 

I0083) Next, the processing unit 20 functions as the motion 
detecting unit 24 to perform rhythm detection on the data 
acquired at Step S10 (S12: rhythm detecting step). The term 
“rhythm(s) used herein means a series of motions from the 
start of a Swing to the end of the Swing, and corresponds to, in 
the case of a golfswing for example, a series of motions of the 
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start of a Swing, back Swing, top, down Swing, impact, follow 
through, and the end of the Swing. 
I0084. If the rhythm has not been detected at Step S12 (Nat 
S14), it is determined that data (Swing data) corresponding to 
a Swing motion has not been included in the acquired data, 
and the process ends. In this case, the fact that the Swing data 
was not included in the acquired data may be displayed on the 
display unit 40. 
I0085. On the other hand, if the rhythm has been detected at 
Step S12 (Y at S14), the processing unit 20 functions as the 
display processing unit 26 to display, on the display unit 40, 
the rhythm of the data from which the rhythm has been 
detected at Step S12, that is, the rhythm of the swing data 
corresponding to the Swing motion of a user (S16: rhythm 
display step), and ends the process. 

2-2. Rhythm Detection Process 
I0086 FIG. 4 is a flowchart showing one example of a 
rhythm detection process performed by the processing unit 20 
(the motion detecting unit 24). 
0087 As shown in FIG. 4, the processing unit 20 (the 
motion detecting unit 24) first functions as the angular veloc 
ity calculating unit 240 to calculate the value of a norm no(t) 
of angular Velocities at each of time points t?rom the acquired 
data (S110). As one example of a method of obtaining the 
norm (sum of the magnitudes of angular Velocities) of angular 
velocities, there is a method of obtaining the norm from “the 
square root of the Sum of the squares of the magnitudes of 
angular velocities. For example, when it is assumed that the 
angular Velocity sensor 10 detects angular Velocities about 
three axes, and that detection data corresponding to three axes 
at each of the time points t in a data acquiring period are 
defined as x(t), y(t), and Z (t), the norm n(t) of the angular 
velocities is calculated by the following expression (1). 

0088 Next, the processing unit 20 (the motion detecting 
unit 24) converts the norm no(t) of the angular velocities at 
each of the time points t to a norm n(t) which is normalized in 
a predetermined range (S120). Specifically, when the maxi 
mum value of the norm of the angular Velocities in the data 
acquiring period is defined as max(no), the norm no(t) of the 
angular Velocities is converted by the following expression 
(2) to the norm n(t) which is normalized in the range of from 
O to 100. 

100X no (t) (2) 
max(no) 

0089 Next, the processing unit 20 (the motion detecting 
unit 24) functions as the differential calculating unit 242 to 
calculate the value of a differential dn(t) of the norm (norm 
after normalization) n(t) at each of the time points t (S130). 
For example, an acquisition interval of the detection data of 
angular velocities is defined as At, the differential (difference) 
dn(t) of the norm of the angular velocities at the time point t 
is calculated by the following expression (3). 

dn(t)=n(t)-n(t-At) (3) 

0090 Next, the processing unit 20 (the motion detecting 
unit 24) functions as the impact detecting unit 244 to set, 
between a time point at which the value of the differential 
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dn(t) of the norm is maximal and a time point at which the 
value is minimal, the prior time point as a time point T5 of the 
impact (S140). In a usual golf Swing, it is considered that the 
Swing speed is maximal at the instant of the impact. Then, it 
is considered that the value of the norm of angular velocities 
also changes according to the Swing speed. Therefore, the 
timing at which the differential value of the norm of angular 
Velocities is maximal or minimal (that is, the timing at which 
the differential value of the norm of angular velocities is a 
positive maximum value or a negative minimum value) in the 
series of Swing motions can be grasped as the timing of the 
impact. Since a golf club Vibrates due to the impact, it is 
considered that the timing at which the differential value of 
the norm of angular Velocities is maximal and the timing at 
which the differential value is minimal are generated as one 
pair. It is considered that the prior timing between them is the 
instant of the impact. 
0091 Next, the processing unit 20 (the motion detecting 
unit 24) determines whether or not a local minimum point 
where the value of the norm n(t) approaches 0 is present 
before the time point T5 of the impact (S150). If present (Yat 
S150), the time point of the local minimum point is set as a 
time point T3 of top (S152). In a usual golf swing, it is 
considered that the motion temporarily stops at top after the 
start of the Swing and thereafter reaches an impact with a 
gradual increase in Swing speed. Accordingly, the timing at 
which the norm of angular Velocities approaches 0 to be a 
local minimum before the timing of the impact can be grasped 
as the timing of the top. 
0092. On the other hand, if the local minimum point where 
the value of the norm n(t) approaches 0 is not present before 
the time point T5 of the impact (N at S150), the processing 
unit 20 (the motion detecting unit 24) determines that the 
rhythm detection for the acquired data has failed (Swing data 
is not included in the acquired data), and ends the process. 
0093. Next, the processing unit 20 (the motion detecting 
unit 24) determines whether or not a local minimum point 
where the value of the norm n(t) approaches 0 is present after 
the time point T5 of the impact (S154). If present (Yat S154), 
the time point of the local minimum point is set as a time point 
T7 offinish (S156). In a usual golf swing, it is considered that 
the Swing stops after an impact with a gradual decrease in 
Swing speed. Accordingly, the timing at which the norm of 
angular Velocities approaches 0 to be a local minimum after 
the timing of the impact can be grasped as the timing of the 
finish. 

0094. On the other hand, if the local minimum point where 
the value of the norm n(t) approaches 0 is not present after the 
time point T5 of the impact (Nat S154), the processing unit 20 
(the motion detecting unit 24) determines that the rhythm 
detection for the acquired data has failed (Swing data is not 
included in the acquired data), and ends the process. 
0.095 Next, the processing unit 20 (the motion detecting 
unit 24) determines whether or not an interval in which the 
value of the norm n(t) is a preset threshold value (one example 
of the first threshold value) or less is present before and after 
the time point T3 of the top (S158). If present (Yat S158), the 
first and last time points of the interval are set respectively as 
a start time point T2 and an end time point T4 of the top 
interval (S.160). In a usual golf Swing, since the motion tem 
porarily stops at top, it is considered that the Swing speed is 
Small before and after the top. Accordingly, a continuous 
interval in which the timing of the top is included and the 
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norm of angular velocities is a given threshold value or less 
can be grasped as the top interval. 
0096. On the other hand, if the interval in which the value 
of the norm n(t) is the threshold value or less is not present 
before and after the time point T3 of the top (Nat S158), the 
processing unit 20 (the motion detecting unit 24) determines 
that the rhythm detection for the acquired data has failed 
(Swing data is not included in the acquired data), and ends the 
process. 
0097 Next, the processing unit 20 (the motion detecting 
unit 24) determines whether or not an interval in which the 
value of the norm n(t) is a preset threshold value (one example 
of the fourth threshold value) or less is present before and 
after the time point T7 of the finish (S162). If present (Yat 
S162), the first and last time points of the interval are set 
respectively as a start time point T6 and an end time point T8 
of the finish interval (S164). In a usual golf swing, it is 
considered that the Swing stops after an impact with a gradual 
decrease in Swing speed. Accordingly, a continuous interval 
in which the timing of the finish is included and the norm of 
angular Velocities is a given threshold value or less can be 
grasped as the finish interval. 
0098. On the other hand, the interval in which the value of 
the norm n(t) is the threshold value or less is not present 
before and after the time point T7 of the finish (Nat S162), the 
processing unit 20 (the motion detecting unit 24) determines 
that the rhythm detection for the acquired data has failed 
(Swing data is not included in the acquired data), and ends the 
process. 
0099 Next, the processing unit 20 (the motion detecting 
unit 24) determines whether or not the value of the norm n(t) 
is a preset threshold value (one example of the second thresh 
old value) or less before the start time point T2 of the top 
interval (S166). If the value of the norm n(t) is the threshold 
value or less (Yat S166), the last time point at which the value 
of the norm n(t) is the threshold value or less is set as a time 
point T1 of swing start (S168). A local minimum point where 
the norm approaches 0 before the local minimum point for 
specifying the top may be deemed as the Swing start. In a 
usual golf Swing, the Swing motion starts from a state at rest 
and is unlikely to stop until top. Accordingly, the last timing 
at which the norm of angular velocities is the threshold value 
or less before the timing of the top can be grasped as the 
timing of the start of the Swing motion. 
0100. On the other hand, if the value of the norm n(t) is not 
the threshold value or less before the start time point T2 of the 
top interval (N at S166), the processing unit 20 (the motion 
detecting unit 24) determines that the rhythm detection for the 
acquired data has failed (Swing data is not included in the 
acquired data), and ends the process. 
0101 Finally, the processing unit 20 (the motion detecting 
unit 24) defines the data of T1 to T8 from which the rhythm 
has been detected as swing data (S170), and ends the process. 
0102 The respective threshold values of the top interval, 
the finish interval, and the Swing start are stored as, for 
example, table data shown in FIG.5 in the ROM50, the RAM 
60, or the like. These threshold values may be fixed values or 
variable values (for example, individually set for every user). 
When the respective threshold values are previously provided 
corresponding to the motions as shown in FIG. 5, even if a 
plurality of local minimum points are generated, a local mini 
mum point corresponding to a Swing can be easily extracted. 
0103) The steps in the flowchart of FIG. 4 may be appro 
priately replaced with each other. 
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0104 Moreover, in the flowchart of FIG.4, it is possible to 
omit the step (S130) of calculating the value of the differential 
dn(t) of the norm (norm after normalization) n(t) at each of the 
time pointst. Particularly, for a Swing having a large change 
in the norm of angular Velocities, like a driver Swing, the 
differential step (S130) can be omitted. When S130 is omit 
ted, the maximum value of the norm of angular Velocities 
obtained at S120 may be detected as the timing of the impact. 
0105 Moreover, at Step S154 and Step S156 in the flow 
chart of FIG. 4, the local minimum point where the value of 
the norm n(t) of angular velocities approaches 0 after the 
timing of the impact is set as the timing of the finish. However, 
for example, the first timing at which the value of the norm 
n(t) of angular velocities is the preset threshold value (one 
example of the third threshold value) or less after the impact 
may be set as the timing of the finish of a Swing. 
01.06 Moreover, in the flowchart of FIG. 4, all of the 
motions of the start of a Swing, back Swing, top, down Swing, 
impact, follow through, and the end of the Swing are detected. 
However, for example, at least one motion of the Swing 
motions may be detected, such as the case where only the 
motions of impact and down Swing are detected. 

2-3. Rhythm Display Process 
0107 FIG. 6 is a flowchart showing one example of a 
rhythm display process performed by the processing unit 20 
(the display processing unit 26). 
0.108 First, the processing unit 20 (the display processing 
unit 26) calculates a time Ta of back Swing the time point T3 
of the top-the time point T1 of the swing start (S200). 
0109 Next, the processing unit 20 (the display processing 
unit 26) calculates a time Tb of the top interval—the end time 
point T4 of the top interval-the start time point T2 of the top 
interval (S210). 
0110. Next, the processing unit 20 (the display processing 
unit 26) calculates a time Tc of down swing the time point T5 
of the impact-the time point T3 of the top (S220). 
0111. Next, the processing unit 20 (the display processing 
unit 26) calculates a time Td of follow through the time point 
T7 of the finish-the time point T5 of the impact (S230). 
0112 Next, the processing unit 20 (the display processing 
unit 26) calculates a time Te of the finish interval—the end time 
point T8 of the finish interval-the start time point T6 of the 
finish interval (S240). 
0113 Finally, the processing unit 20 (the display process 
ing unit 26) graphically displays, on the display unit 40, the 
times (the time Ta of the back swing, the time Tb of the top 
interval, the time Tc of the down swing, the time Td of the 
follow through, and the time Te of the finish interval) of the 
phases calculated respectively at Step S200 to Step S240 
(S250). 
0114 FIG. 7 shows one example of rhythm display of a 
swing motion. In the display example of FIG.7, the respective 
phases (back Swing, top interval, downswing, follow through, 
and finish interval) in the Swing motion are displayed in time 
series as rectangles with lengths proportional to the respective 
times Ta, Tb, Tc, Tcl, and Te and each having a specific color 
or pattern. Moreover, the respective times Ta, Tb, Tc, Tod, and 
Te are displayed above the display of the rectangles of the 
respective phases. With Such rhythm display, a user can obtain 
detailed information on the rhythms of his/her own swing 
motion, such as that, for example, a lag is insufficient at top 
because the time Tb of the top interval is short, or that the 
impact is weak because the time Tc of the down Swing is long. 
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Moreover, not only are all the rhythms of the swing displayed, 
but also the time may be displayed at each motion of the 
Swing. 

3. Experimental Example 
0115 FIGS. 8 to 12 relate to an experimental example of 
rhythm analysis of a Swing motion using the Swing analyzing 
device 1 of the embodiment. 
0116. As shown in FIG. 8, in the experimental example, 
the angular velocity sensor 10 which detects angular Veloci 
ties about three axes was mounted in the vicinity of the grip of 
the shaft of a golf club, and the rhythms when a subject made 
a Swing only once to hit a golfball were analyzed. The angular 
Velocity sensor 10 was mounted Such that an X-axis is a 
direction parallel to the shaft, a y-axis is a direction of the 
Swing, and a Z-axis is a direction perpendicular to a plane of 
the Swing. However, since the Swing analyzing device 1 of the 
embodiment calculates the time of each of the phases based 
on the norm of angular Velocities, any mounting angle can be 
set for the angular velocity sensor 10. Moreover, the angular 
velocity sensor 10 was connected to a not-shown PC (includ 
ing the processing unit 20, the operating unit 30, the display 
unit 40, the ROM 50, the RAM 60, the nonvolatile memory 
70, and the recording medium 80) with a cable, a series of data 
of angular velocities about the three axes detected by the 
angular velocity sensor 10 was acquired in the RAM 60 by the 
PC, and the rhythms of swing data included in the acquired 
data were analyzed and displayed. As golf clubs, two kinds of 
golf clubs, a driver and a putter, were selected, and rhythm 
analysis was performed on each of them. 
0117 FIG.9A graphically displays angular velocities x(t), 

y(t), and Z(t) about the three axes based on data acquired in a 
data acquiring period (for 5 sec) when the Subject picked up 
the driver to make a full swing. In FIG.9A, the horizontal axis 
represents a time (msec) while the vertical axis represents an 
angular Velocity (dps). 
0118 FIG.9B graphically displays the norm n(t) obtained 
by calculating the norm no(t) of angular velocities about three 
axes, from the angular Velocities X(t), y(t), and Z(t) about the 
three axes of FIG. 9A, according to the expression (1), and 
thereafter converting (normalizing) the norm no(t) to a 0 to 
100 scale according to the expression (2). In FIG. 9B, the 
horizontal axis represents a time (msec) while the vertical 
axis represents the norm (converted to a 0 to 100 scale) of 
angular Velocities. 
0119 FIG.9C graphically displays the differential dn(t) 
obtained by calculating from the norm n(t) of angular Veloci 
ties about three axes of FIG. 19B according to the expression 
(3). In FIG. 9C, the horizontal axis represents a time (msec) 
while the vertical axis represents the differential value of the 
norm of angular velocities about three axes. In FIGS. 9A and 
9B, the horizontal axis ranges from 0 to 5 sec. However, the 
horizontal axis in FIG. 9C ranges from 2 to 2.8 sec so that a 
change indifferential value before and after an impact is seen. 
0120 Referring to FIGS. 9B and 9C, the time point T1 of 
the swing start, the start time point T2 of the top interval, the 
time point T3 of the top, the end time point T4 of the top 
interval, the time point T5 of the impact, the start time point 
T6 of the finish interval, the time point T7 of the finish, and the 
end time point T8 of the finish interval were calculated 
according to the flowchart of the rhythm detection process 
shown in FIG. 4. The results were T1=1000 msec, T2=1967 
msec, T3=2024 msec, T4=2087 msec, T5–2397 msec, 
T6=3002 mSec, T7=3075 msec, and T8=3210 msec. 
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I0121 Next, according to the flowchart of the rhythm dis 
play process shown in FIG. 6, the calculated values of T1 to 
T8 were used to calculate the time Ta of the back swing, the 
time Tb of the top interval, the time Tc of the down swing, the 
time Td of the follow through, and the time Te of the finish 
interval. The results were Ta=T3-T1=1024 msec, Tb=T4 
T2=120 msec, Tc=TS-T3=373 msec, Tcl-T7-T5–678 msec, 
and Te=T8-T6-208 msec. The rhythm display shown in FIG. 
10 was obtained. In this manner, detailed rhythm data relating 
to a strong Swing motion Such as a full Swing was obtained. 
I0122. In contrast to this, FIG. 11A graphically displays the 
angular Velocities X(t), y(t), and Z(t) about the three axes 
based on data acquired in a data acquiring period (for 5 sec) 
when the subject picked up the putter to putt. In FIG. 11A, the 
horizontal axis represents a time (msec) while the vertical 
axis represents an angular Velocity (dips). 
I0123 FIG. 11B graphically displays the norm n(t) 
obtained by calculating the norm no(t) of angular Velocities 
about three axes, from the angular Velocities X(t), y(t), and Z(t) 
about the three axes of FIG. 11A, according to the expression 
(1), and thereafter converting (normalizing) the norm no(t) to 
a 0 to 100 scale according to the expression (2). In FIG. 11B, 
the horizontal axis represents a time (msec) while the vertical 
axis represents the norm (converted to a 0 to 100 scale) of 
angular Velocities. 
0.124 FIG. 11C graphically displays the differential dn(t) 
obtained by calculating from the norm n(t) of angular Veloci 
ties about three axes of FIG. 11B according to the expression 
(3). In FIG. 11C, the horizontal axis represents a time (msec) 
while the vertical axis represents the differential value of the 
norm of angular velocities about three axes. 
(0.125 Referring to FIGS. 11B and 11C, the time point T1 
of the swing start, the start time point T2 of the top interval, 
the time point T3 of the top, the end time point T4 of the top 
interval, the time point T5 of the impact, the start time point 
T6 of the finish interval, the time point T7 of the finish, and the 
end time point T8 of the finish interval were calculated 
according to the flowchart of the rhythm detection process 
shown in FIG. 4. The results were T1=1000 msec, T2=1680 
msec, T3=1736 msec, T4=1770 msec, T5=1953 msec, 
T6=2302 mSec, T7=2349 misec, and T8=2405 m.sec. 
I0126. Next, according to the flowchart of the rhythm dis 
play process shown in FIG. 6, the calculated values of T1 to 
T8 were used to calculate the time Ta of the back swing, the 
time Tb of the top interval, the time Tc of the down swing, the 
time Td of the follow through, and the time Te of the finish 
interval. The results were Ta=T3-T1=736 msec, Tb=T4 
T2=90 msec, Tc=TS-T3=217 msec, Tcl-T7-T5–396 msec, 
and Te=T8-T6=103 m.sec. The rhythm display shown in FIG. 
12 was obtained. In this manner, even for a weak Swing 
motion Such as putting, detailed rhythm data was obtained. 
I0127. In the examples of FIGS. 9A to 9C and FIGS. 11A to 
11C as described above, the step (S130) of calculating the 
value of the differential dn(t) of the norm (norm after normal 
ization) n(t) at each of the time points t can be omitted. 
Particularly, for a Swing having a large change in the norm of 
angular velocities, like a driver swing of FIGS. 9A to 9C, the 
differential step (S130) can be omitted. In the case of omitting 
the differential step, the maximum value of the norm (FIGS. 
9B and 11B) of angular velocities obtained at S120 may be 
detected as the timing of the impact. 
I0128. According to the embodiment as described above, a 
Swing motion can be detected more precisely by using the 
angular Velocity sensor 10, compared to the case of using an 
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acceleration sensor, and a Swing with a small movement can 
also be detected. Accordingly, more detailed analysis can be 
performed, such as for example, how slowly a golf club lags 
behind at top and finish. Moreover, it is possible on the basis 
of the impact to detect at least one of the motions of the start 
of a Swing, back Swing, top, down Swing, follow through, and 
the end of the Swing. 
0129. Further, according to the embodiment, since a swing 
motion is detected based on the norm of angular Velocities, 
the angular Velocity sensor 10 can be mounted in any direc 
tion at a place moving in association with the Swing motion. 
Therefore, the angular velocity sensor 10 is easy to handle. 
0130. Moreover, according to the embodiment, the timing 
of the impact, which is most easily grasped in the series of 
Swing motions because the value of the norm of angular 
Velocities changes abruptly, is first detected, and each of the 
phases of the Swing motions is specified based on the timing 
of the impact, whereby the Swing motion can be detected 
more reliably. 
0131 Moreover, according to the embodiment, since the 
time of each of the phases of the Swing motions is displayed, 
a user can easily grasp detailed rhythms of the Swing motions. 
0132. The invention is not limited to the embodiment, and 
various kinds of modifications can be implemented within the 
range of the gist of the invention. 
0133. The invention includes a configuration(for example, 
a configuration having the same function, method, and result, 
or a configuration having the same advantage and effect) 
which is substantially the same as those described in the 
embodiment. Moreover, the invention includes a configura 
tion in which a non-essential portion of the configurations 
described in the embodiment is replaced. Moreover, the 
invention includes a configuration providing the same opera 
tional effects as those described in the embodiment, or a 
configuration capable of achieving the same advantages. 
Moreover, the invention includes a configuration in which a 
publicly known technique is added to the configurations 
described in the embodiment. 
What is claimed is: 
1. A Swing analyzing device comprising: 
a data acquiring unit which acquires detection databased 

on an angular Velocity generated by a Swing; and 
a motion detecting unit which detects at least a part of a 

motion of the Swing, wherein 
the motion detecting unit detects an impact during the 

Swing based on the detection data, and 
the motion detecting unit detects the motion of the Swing 

based on the impact. 
2. The Swing analyzing device according to claim 1, 

wherein 
the motion detecting unit detects a timing at which the 

angular velocity is maximal at the impact. 
3. The Swing analyzing device according to claim 1, 

wherein 
the motion detecting unit detects a timing at which the 

angular Velocity is a local minimum at a top of the Swing 
before the impact. 

4. The Swing analyzing device according to claim 2, 
wherein 

the motion detecting unit detects a timing at which the 
angular Velocity is a local minimum at a top of the Swing 
before the impact. 

5. The Swing analyzing device according to claim 1, 
wherein 
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the motion detecting unit specifies a continuous interval in 
which the angular velocity is a first threshold value or 
less as a top interval. 

6. The Swing analyzing device according to claim 2, 
wherein 

the motion detecting unit specifies a continuous interval in 
which the angular velocity is a first threshold value or 
less as a top interval. 

7. The Swing analyzing device according to claim 3, 
wherein 

the motion detecting unit detects a timing at which the 
angular Velocity is a second threshold value or less as a 
start of the Swing. 

8. The Swing analyzing device according to claim 4. 
wherein 

the motion detecting unit detects a timing at which the 
angular Velocity is a second threshold value or less as a 
start of the Swing. 

9. The Swing analyzing device according to claim 5. 
wherein 

the motion detecting unit detects a timing at which the 
angular Velocity is a second threshold value or less as a 
start of the Swing. 

10. The Swing analyzing device according to claim 6. 
wherein 

the motion detecting unit detects a timing at which the 
angular Velocity is a second threshold value or less as a 
start of the Swing. 

11. The Swing analyzing device according to claim 1, 
wherein 

the motion detecting unit detects a timing at which the 
angular Velocity is a local minimum after the impact as 
a finish of the Swing. 

12. The Swing analyzing device according to claim 2, 
wherein 

the motion detecting unit detects a timing at which the 
angular Velocity is a local minimum after the impact as 
a finish of the Swing. 

13. The Swing analyzing device according to claim 7. 
wherein 

the motion detecting unit detects a first timing at which the 
angular velocity is a third threshold value or less after the 
impact as a finish of the Swing. 

14. The Swing analyzing device according to claim 8. 
wherein 

the motion detecting unit detects a first timing at which the 
angular velocity is a third threshold value or less after the 
impact as a finish of the Swing. 

15. The Swing analyzing device according to claim 9. 
wherein 

the motion detecting unit detects a first timing at which the 
angular velocity is a third threshold value or less after the 
impact as a finish of the Swing. 

16. The Swing analyzing device according to claim 10, 
wherein 

the motion detecting unit detects a first timing at which the 
angular velocity is a third threshold value or less after the 
impact as a finish of the Swing. 

17. The Swing analyzing device according to claim 13, 
wherein 

the motion detecting unit specifies a continuous interval in 
which the angular velocity is a fourth threshold value or 
less after the impact as a finish interval. 
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18. The Swing analyzing device according to claim 14. 
wherein 

the motion detecting unit specifies a continuous interval in 
which the angular velocity is a fourth threshold value or 
less after the impact as a finish interval. 

19. The Swing analyzing device according to claim 15. 
wherein 

the motion detecting unit specifies a continuous interval in 
which the angular velocity is a fourth threshold value or 
less after the impact as a finish interval. 

20. The Swing analyzing device according to claim 16, 
wherein 

the motion detecting unit specifies a continuous interval in 
which the angular velocity is a fourth threshold value or 
less after the impact as a finish interval. 

21. The Swing analyzing device according to claim 1, 
wherein 

the motion detecting unit calculates a time of the motion of 
the Swing based on the motion of the Swing detected by 
the motion detecting unit. 

22. The Swing analyzing device according to claim 2, 
wherein 

the motion detecting unit calculates a time of the motion of 
the Swing based on the motion of the Swing detected by 
the motion detecting unit. 

23. The Swing analyzing device according to claim 1, 
wherein 

the Swing is a golf Swing. 
24. The swing analyzing device according to claim 2, 

wherein 
the Swing is a golf Swing. 
25. The Swing analyzing device according to claim 23, 

wherein 
the motion detecting unit detects the motion from a start of 

the Swing, a back Swing, a top, a down Swing, the impact, 
a follow through, through to a finish of the Swing. 
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26. The Swing analyzing device according to claim 24, 
wherein 

the motion detecting unit detects the motion from a start of 
the Swing, a back Swing, a top, a down Swing, the impact, 
a follow through, through to a finish of the Swing. 

27. A Swing analyzing system comprising: 
an angular velocity sensor which detects an angular Veloc 

ity generated by a Swing; and 
an analyzing device having: 

a data acquiring unit which acquires detection data of the 
angular Velocity sensor; and 

a motion detecting unit which detects at least a part of a 
motion of the Swing, wherein 

the motion detecting unit detects an impact in the Swing 
based on the detection data, and the motion detecting 
unit detects the motion of the Swing based on the impact. 

28. The Swing analyzing system according to claim 27, 
wherein 

the angular Velocity sensor is mountable on at least one of 
a users hand, a glove, and Swing equipment. 

29. A Swing analyzing method comprising: 
acquiring detection databased on an angular Velocity gen 

erating by a Swing; and 
detecting at least a part of a motion of the Swing, wherein 
in the detecting, an impact in the Swing is detected based on 

the detection data so that the motion of the Swing is 
detected based on the impact. 

30. A Swing analyzing program, embodied on a non-tran 
sitory computer readable medium, causing a computer to 
perform the following functions: 

acquiring detection databased on an angular Velocity gen 
erated by a Swing; and 

detecting at least a part of a motion of the Swing, wherein 
in the detecting, an impact in the Swing is detected based on 

the detection data so that the motion of the Swing is 
detected based on the impact. 
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