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ABSTRACT

This thesis presents a body training system. The user can be modify lessons as needed.
The system will detect the movement of the user's body with Kinect sensor, which is able to
acquire data in more dimensions than a conventional camera. In addition to training by following
a predefined lesson, users can also record their movements, add them as a new lesson into the
system, and use them for training later. While the user use the system for his/her body training,
the Kinect sensor will detect user’s movement. By determining positions of the body joints. Then
it will be compared with the recorded movement. Training scores on each joint will be calculated

based on similarities, which help the user to know his/her mistake and improve his/her taining.
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P Bt Ctie G ‘rrm&r,arhres Yot

" 1 order 1o creste Znew vt machine, prass the Hewbutton in the man ol bar focated at fhe top i“'“'-“'g
of the window, '1

i
| g
g Freferences... Cri=G

You can press the F1key to getinstant help, or visit wawv. virtualbox.org for the latest mformaton and
news.,
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Appliance to import

VirtusiBox asrently supports importing apphances caved it the Open ¥rtualization Format
{OVF}. To cntinue, selact the file to mport below.

& Computer
& Local Disk (G
o TERLED)
% LTB{E)
wm Movies (Fi3
c DATAIG)
@ BD-ROM Drive (I
e JCEY 24D (1)
(o PPN (1)

W Network

S

o preview
available.

Filename: BFit Exportova
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Appliance to import

YirtualBox currantly supports importng apnﬁmsavadmihecbmwmmw
{OVF}. To continue, safect the fie to mport below,

DritrtusiBox imeges Bt Export.cva @

B S E L.-.msw

gihn 0.5 ﬂmaaﬂ“lﬂamrammmﬂm (‘vu@ﬂauﬂ 3)

=

4 i ke~ — [ )
4. dievhmaden dseudonda

i ﬂﬂ Ilnport,

-Applisnce settings

maamww&mm&nhmmh suggumdmgsnﬂbe
mparied YituaBox madhines. of the
ddmgw the iﬁzﬂnmdasanieﬂmnﬁ\e Eﬁd‘md:hnusbebﬂ

anpzlpn “Cenfiguration | Y -
§Virtual Systemi
b Wtame e g
£ Guest 05 Type Ef vindows 7 64 b1
3 cpu s E
i ram 1095 VB i
& ovp & ;
7 UsE Controlier ] ,E

%] Renitakze the MAC address of all network cards

L i o T T e e e

317 0.6 M3na Import Td
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5. WAINI3TINT Import IWlaieusoo1a?

- DA Start

i Eoot Order: Hmv.mptn Hard Disk
© Acceleration:  VT-xfAMD-V Nested Pagng

R R R gt o
5"‘&. o £ RNRY Y n‘;f/' L
{-Host Driver; | Windows DrectSound

Centroler: | IntslHD Audio

g T S TR BN TR L
Acapwl mmmﬁmwmm
’@ >

Demeﬂm Q{U a_we)

f%i“:« = :

1; Start the selected virtual machines
B

= J 4 g
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¢ Y
o 5$HH%$LLﬁﬂQIﬂﬁLﬂﬂSWGﬁM@]

B » BFIT »

Crganize ¥ Include in librane. > Shere with »

r‘g | Adtems
*.Fa‘-"D{&ES LY
; B Desktop K BFit_Data
: B Download: % Lessons
&'; Recent Places L Foses
Q:,@ BFit.exe

il Libraries
22 3 s i
73

3 0l ¢
51U n.10 Tlawmesnsmuaueszuy
¢ o
8. szuUIzNAAdINAmBININLA
A w o a =
- AA Lessons i8IAMI(ARaDN , o) Uniseu 317 n.al

Ao w ' =
- DA Poses IWaIAMI(AAABDN , A1) NN gﬂ‘ﬂ -T2

. A4 4 oy v = ' &
- N@ BFit.exe LW'ﬂlﬁll?]u’ﬂ']51%31u53ﬂﬂ?’ﬂ?fﬂﬂ’]ﬂ’mﬂ'ﬁlﬂﬂ@unl‘ﬁ')

wienuuuHney MJ5unlaeuld Taemsastedudaefiiing 510 .13
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: » BFIT » Lessonms »

Sharewith . MNew folder -

& Recent Places
4 Libraries
& Documents
.sz TWusic
¥ Pictures
B2 Videos
g Homegroup

E Computer

@ Network

- Urganize = include in library v
1l items
Natme
2 Desktop i Cardic
'8 Downloads i femn

5;}5 film_nnn
L Gloss
aj itoon
T jame

%3 mzung
L paim
E tet

T test2

i Yoga

Date modified Type

S/9/2015 1136 A File folder
6/9/2085 1336 AM File folder
5/9/206513:36 AM File folder
5/9/208511:36 AM File folder
57972005 11:36 AM File folder
B79720%5 13:36 AM File folder
67972065 11:36 Akt File folder
5/9/208513:36 AM  File folder
B/S/2015 136 AWM File folder
S/972025 1136 Al File folder
6/9/203511:36 AM  File folder

@ Downloads
@. Recent Places

4§ Libraries

Pecuments
£ Music

¥ Pictures
B videos

%, Homegroup
m Computer

5 Network

hName

. birdinfo
ﬁ-bﬁd.pm
! tainpinfe
f__\l fairy.pose
< fem.infc
fﬂ fern.,pose
7 fim.info

_::j film.pose

21 film_naninfe
Eﬂ film_nnn.pose
! Glosz.infe

™

.| Gloss.pose

Gless2.info
Giess2.pose
1 itoon.info
Tl itcon.pese

itoon_ superman.pose

iy itoon_ superman.info

Date'modifisd Typs

262075 106 A ¥ INEO File
S/26/2015 1306 AL T POSEFile
B/1/20556:0 Al INFG File
B/21/R015 6:30 Adde, POSEFife
SIFA015 1141 PVE INFO File
S/2AFCTHATPM POSE Fie
578372045 A0 AN INFO File
/2572045 2A0AM | POSE Fie
B/E 15@A6 AN TNFO File
572572015 %40 AN 0 POSEFRle
52115 1042 AN INFO File
SRI/LSA0AZ AN POSEFile
572172085 W43 AN INFD File
5/2872085 10:43 AWM POSE File
5/25/201511:21 PM  INFO File
57252015 1521 PM POSE File
INFQ Fife
POSE Fife

= v = &
gﬂ'ﬂ N.13 APAATETUY
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1. unun
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aulurinvanieldgnday wiaAa
Tdarnvianavduunvuunialy
uASigfndauata liadmnsavan

Tadrdntdauauituiivianiele
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TA5991U N15d319 Framework 1l
Junn Hussuunazizausuazandd
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2. noufuarmaiuiain
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2.1 naavAulng

Tundavauing (Hualnsalidsu
A5lgnuAEavaninu Xbox 360
Aivmun Teu3¥n Microsoftnne e
LuIA27ufAR “You Are the
Controller” (1#nastadan luivas
N8 Larn1saant datudAdy
Tunigtaulnu) ndas@uing gn
g5 1dunudarilaunssuiiiniaue
Taau3¥n PrimeSense /iilusfin
lusu Natural User Interface
(NUI) anufinanalugui 1

oo
o

B . -3

TUN 1 danilnanssuuasndat@
1IN
17‘1'mhttp://eandt.theiet.org/magaz
ine/2011/03/images/640_kinect-
flow.jpg

Taazunsuainiundnlugld 2
udninisidansda sevinendava
winduazualwatadyu Taaifause
WAun19 NUI Library Eedfayafia
iinailauliun NUI Library fidgnu
FUAANILUNUFAD

1) Image Stream (FulrasAdu
AINAD naavVGA La
Monochrome

2) Depth Stream Fuiaasi
M52V UAITNRAURAD ndavdu
WLsH

3) Audio Stream LBulHasn
JudgyaurantdavAa lulas Tuuuy
aNsd

Sersor Apcyy
- db
m 55 1 i HUL Ly Application
< e
——

5U7 2 laazunsuudainisidausia
sruiavndavAlilnAuLacs
walnalagu

fiun https://msdn.microsoft.com

len-us/library/jj131023.aspx

dayasiunivuadtasan lasuan
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2.2 Unity

Unity Aaszuudmiunisdsadiny
WUy Cross-Platform fignwaina
Tae Unity Technologies Fatfln
Game Engine TadausuWaiun
FfTatnud iy HTML5, Flash,
Windows, Mac, iOS, Android,
Xbox, PS4, Wii, Windows Phone
Fosnursawmuny Idvivszuy 2D
az 3D

3. Nl lunisise

3.1 Nl lunside

Human Motion Capture
n3a138n41 N15A5233UNIS
iwdanluizassneniauusd (il
nsruIunistufinnisiedanlng
w3 aNuYdTraglugduuy
fdnaa N19MI2IuNSLAGaU TN
W93 N1E drunsaitvaanleiiiu
davgtuuunan laun n19m3993u
n1stAadaululTaonisvia
LAZDINNAE AINAILMUIFNG 9 LU

519018 (Marker Motion Capture)
HazN15M52TUNTSIARaL MY Tan
U51A31AN15YLAZ 29U 8RN
AIUWAUIAIY 9 DUIIIATE

(Markerless Motion Capture)

A1593233un15teaaulud Tae
A1SVLATRINNEATNFAI LU AT
9 uus1dnd z1gIEn196m
LASaInNIEANNd adasg 9 U
429018 UEDAALAZIINNILAVUL
wafia11ld udr11€ndavns19du
lA3aannIafianls 91nituaslsd
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d1ufif n1svittAsavnu Ay
FILUUIATY 9 VU NN1E BNIBNIS
ufiv 2:1498n15hmatlnsaluan
Funie 137is9n1aTaanse 38n15
f3eLidaslEndavlunisnsradu
waryin I lasuviivaavdasalu
dUARTAE/ATY N15ASIATUNIS
trdauluaTasls1da1nn1510
LAZRINNNEANFAILUUIEY LU
219018 :1F ndaInsAUAINW
nstadan v udqlgrandulsin
N153LATIEININTINdaun 5930 16
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(Image Segmentation) 1a&vinn1s
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yNNaY ATNUUIzNIINIsY sz

WU (Surface Estimation) a4

LuYd1aav3ifinargs1alasdany
DI LT IAazAU

3.2 naefiildnsduan
WAANS

1) nsAuItw Angle (degree)
910 vector

daygadiuvuvdosa vav
FINEINNALTNALAATHAILULILLE

ANTiaya fae Vector 3 T (x,y,2)
TUADULTNILVINTNTITNINY

(degree) szuivdiasia 3 FULKUY
n5U7 3.7 arld@n vector 1u

AU Yay wrist  right  elbow

right wav shoulder right Uit

ATUIUUN degree INUUNDUTIY
Ungaya ldldlun1sAruraundnn
pndavludunausaly

WO g

Hitaw fight
a7 wesdendds sdmni

auns Fp) Musyen lumsdumh anste (degree} MiBemx
wrist right
stinulger nght b{m)‘s’)x}

Bis, mp0.)

elbow right
stlfissvecrnindadns Ao

Ve = ———=7 (3.1)
Bha TGP0 (3:2)
Ve (o O (3:3)
V, = by~ o, (3.4)

64 = atan2(U,, U,) (3.5)

Op = atan2(V, V, ) (3.6)
£ f(po) = (GA -
(Z%) 3.7)

Op) (=
2) N15ATUIUALILLL Score

Calculation
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AuNStauLfar Lesson s=dluly
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