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Abstract

The purpose of this thesis is a way to help patients have more surveillance. We
can define the areas we want to be for patient. If the patient out of the area will be
notified by a screen of computer. We use the kinect camera to detects a body
movement of human by detecting skeleton joints. Accelerometer is controlled by

PIC32 and sent the data via Bluetooth though laptop to show graphs.
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aglu Kinect Usznaude gunsalansuasdumiige (Infrared) ndesinanudnues
AW (Depth Camera) nda43ale (Video Camera) lulasivu waziouiges (Sensor)
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2.3 5798L98AV4 Kinect

mulu Kinect Uszneaudig gunsalaneuasdunise (Infrared) ndasinmnudnues

A (Dept Camera) ndavifle (Video Camera) lulasivu waziwuiwes (Sensor) Uszamawa

fimaihanusuannsaiguas dursaeenaind Kinect Felianunsonaaiuldmenan
= a o < & ) ) Y

uefignatgesnuziidnuwauzilugng AunuIng 480 9a wwiueu 640 9a Wa19IATU N0

InAnuanarIuAmSERUATMIAIBaBuLIaTiannIznuatuwing dslulflauediie

NNFIAANAAMINLLILAY Z (Axis-Z) Yinlvatusasiassaninwindsutduauials Tae
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= = =
A9 1 S1eaeeeaYed Kinect

Property Spec

Field of View (Horizontal, Vertical, Diagonal) 58° H, 45°V, 70° D
Depth image size VGA (640x480)
Spatial x/y resolution (@ 2m distance from sensor) | 3mm

Depth z resolution (@ 2m distance from sensor) 1icm

Maximum image throughput (frame rate) 60fps

Operation range 0.8m = 3.5m
Color image size UXGA (1600x1200)

Audio: built-in microphones

Two microphones

Audio: digital inputs Four inputs
Data interface USB 2.0
Power supply UsB 2.0
Power consumption 2.25W

Dimensions (Width x Height x Depth)

14cm x 3.5cm x 5cm

Operation environment (every lighting condition)

Indoor

Operating temperature

0°C - 40°C
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Image Processing %38 OpenCV Wandeyasieg fildAnwtuunussgndld

2.5.1 m3UszuIananIw (image Processing)
[ 2/ o 7] aa [l a‘ i
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- Image Representation wag Image Modeling Aa N1583190 M IULUUTY ADINI4
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- Image Enhancement As n15UsuUsIAMAMTB A miiananinantusalaglyl
LﬂgauLL‘LJaﬁayaﬂw‘lumw

- Image Restoration fia n15UfuUsIqmamveInmlnglddeyadinsuaing
(Minimize or remove known degradations) 14 u Noise filtering 3@ Correction of
Geometric Distortion \Hudu

- Image Analysis Al MseBulsanwalsinaglunm 1wy suia w3e mavyuvesingly

AN
- Image Reconstruction from Projection fig N133188W5VIAAVAINILAANINAIN
Sensor
- Image Data Compression #ie n1sdusavuinvesniwdsiivualvajuinlaeag
AN

2.5.2 Open Source Computer Vision (OpenCV)
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2.5.4.1 Msvhaulugamgud fo mavhaulutuneunnaeuvunnvendud sves
Tiiavesndedimnzanuaznisduinmaniasaneg uinhumegeuiulusunsy Open
cv
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2.6.1 noeAnlnga
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2.6.2.1 unnauvBMmguUUNIvIlnga
01 a, b uay ¢ WuaNeMUBIPUTIENLUEEsL ABC LAY c2 = a2 + b2 ud

szladanumasy ABC tiuauwdeuyuain tnefidhuen c mie Wudusseihugmuan

2.6.3 mawSeuliigunguuniinilaa duunnduvemguijunvanilna

2.6.3.1 VU UNTBIINIIN S

formnuidumnfie ABC iuguammdsuyuann c UWNUAMNENIVBIA LR T
270 a Wag b wiuANNeMTeiulsEnauyLaIn
Fomuiifunafie c2 = a2 + b2

2.6.3.2 UNNAUYBMO B UNTBAV N A

Fonnuitdumnfe ABC uguauivdss dduem a , b ez c i way 2 = a2
+ b2 dapuiiiiunade sUanwmdsn ABC ugUanmisnntann uasiiduiion c mise

usunsedhuyuain

2.6.4 nyeneidunslnaidif (Trigonometric function)
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(1) Beat Others (2) Iguore Others (3) Crying and Depressed

[0] HipCenter
[1] Spine

[2] ShoulderCenter
[3] Head

[4] ShoulderLeft
[5] ElbowLeft

[6] WristLeft

[7] HandLeft

[8] ShoulderRight
[9] ElbowRight
[10] WrristRight
[11] HandRight
[12] HipLeft

[13] KneelLeft

[14] AnkleLeft

[15] FootLeft

[16] HipRight

[17] KneeRight
[18] AnkleRight
[19] FootRight

3UN2.11 dasiany 20 9 Kinect dnunsasuld
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2.9.1 WaunsuiildlunisiBeunenndndy
TWsunsufsdavhnstasadeu dmduldlumsiwaunlusunsy Sselui
1) Visual Studio 2013

2) Kinect for Windows Developer Toolkit v1.8

3) Kinect for Windows SDK 2.0

2.9.2 Wugrumsidiey Visual Studio fulusunsunten Ci
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(a-T-v13U-nonitin) m'amﬁ‘lﬁﬁmu'ﬂﬂ'iLLﬂsulﬁﬁﬂawuaﬂuwsaqqﬁut,l,axiaa%'un'\i
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2012 Visual Cif 2012
2010 | Visual CH 2010
2008 é Visual C# 2008
2005 Visual C# 2005
2002 Visual CH .NET
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2.9.3.1 Menu Bar
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-Tools nguAduRiunsidnunTosiionien
-Test nguAELigITuUMIvegauUn1ITvinuYeslusLy
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-Window NgumsineInunIsannIsguliuunsiansta IDE va9Visual Studio

-Help Adanamugieiwanain Visual Studio

2.9.3.2 Tool Bar
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2.9.3.6 w99 Properties Window
Properties Window Lunihsnsilduanuazimusnuauiivesiudiusiieg ves
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BNsiaengUnsalazn1seRnNRUY

3.1 Wwuwes
3.2.1 Buwedanaduanussildlunsinalusyaniinudd fe wed MMAT361L

Inefisvavidunvassuees aeralul

1. Dimensions :0.4”7 x 0.5” x0.09”(without header pins)
2. Low Current Consumption - : 0.5mA

3. Sleep Mode 1 <3 UA

4. Low Voltage Operation 1 2.2V = 3.6V

5. High Sensitivity : 800mV/g @ 1.5¢

6. Selectable Sensitivity : 1.5g, 6g

7. Fast Turn On Time : 0.5 ms Enable Response Time

-
L
-
-
-
.

31]°7i 3.1 ANYMULVIIYUIDIIAAINIST MMAT361L

Cadd
HO. Luk
MMAT733I1L
P 1 : : ; 3 RETa,
bl e
CINY —— ¥ Sleep [———C SLEEP
3 Sleep — SLEE

INZ o~ Z GND T

GND
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3.3 lugaugns
Uy

lugavgys Nldlunsdsdygnantousetupeniamesmelulassnuilie Bluetooth

HC-05 lneilsazienves Tugaugns Mseluil

;aj‘llﬁ 3.5 Module Bluetooth

1. Typical -80dBm sensitivity

Up to +4dBm RF transmit power

Low Power 1.8V Operation ,1.8 to 3.6V 1/O
PIO control

UART interface with programmable béud rate
With integrated antenna

With edge connector

© N ;AW N

Default Baud rate: 38400, Data bits:8, Stop bit:1,Parity:No parity, Data control:
has supported baud rate: 9600,19200,38400,57600,115200,230400,460800.
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3.4 Battery Charger

[
YY)

ﬁl 73 24 k2 i = 2 o A:‘f’
lumownsaduauduisdasdduunmes fuiuieddvinesntawunassay Tned

eavdunnmaluil

-Complete Linear Charge Management Controller
- Integrated Pass Transistor
- Integranted Current Sence
- Integranted Reverse Discharge Protection
-Constant Current / Constant Voltage Operation with Thermal Regulation
-High Accuracy Preset Voltage Regulation : -4.2V,4.35V,4.8V,4.5V + 0.75%
-Programmable Charge Current : 1A Maximum
-Proconditioning of Deeply Depleted Cells
-Selectable Current Ratio
-Selectable Voltage Threshold
-Automatic End-of-Charge Control
-Selectable Current Threshold
-Selectable Safety Time Period
-Automatic Recharge
-Selectable Voltage Threshold
-Two Charge Status Qutputs
-Cell Temperature Monitor
-Low-Dropout Linear Regulator Mode
-Automatic Power-Down when. Input Power Removed

-Under Voltage Lockout
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3.6 Flow Chart Kinect
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3.7 N3E4UBYaANLATEINTIVIUNNTAL

Elderly Human Visual Studio for
Movement = Falling | Bluetocth 1= Monitoring Elderly
Belt Movement
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4.1 NMsVARBITRNRDUgYsIENIINATRIMIIIIUNsANAUTUSINSY
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Motion Capture
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4.2 M5VAARITUTRYAINIATEINTIIUNSAN wiaufuuansns v

4.2.1 nQUssasd

i o o ' a a & a0
Lﬁamﬂaﬂ@ﬂTﬁiU‘ﬂa;&ﬁ LLazLLaﬂ\iﬂ‘i'lWLLUUﬂ’]L’Ja’}’i]ix‘l‘[,‘LJLLE)wwaLﬂ‘uuv}mmuugﬂuﬁm

INLASDIWNTITUNITAU

4.2.2 Han13Nnaey

ﬂi d 1 ] s L 1 o 2
LBAADILYOUADLATOINTITIUATAY ﬂUI‘lJSLm‘ﬁJN'TNVINUQVJﬁ G RPN MRPRY

Joya wazuanwansuuuaanaseld

Graph Ax, Ay, Az

» A A i\ Ao
Ay b e LA AV N A AR
» L

U 4.2 mM3fudayadniaTasnsiadunisdaneniuuaninsiu



32

4.3 N1SNAADITUTDADVDII1INIYAIN Kinect

4.3.1 InUseaed

dl s L 78 1 1 1 "
FNENIAADINTTIVVDABA NN AINTINNEINN Kinect LazLaninIw

4.3.2 Han1sInang

\Heveaeaiieusiondos Kinect Aulusunsy annsavinisiuderesegmiusisnie

waguwansnwle

74 ¥

Ui 4.3 %amua:‘lﬁmqnszgnwms’wmﬂ

Caft



33

4.4 msmmaaq%’uﬁ’agamnné’m Kinect wiaunuuansns w

4.4.1 YqUszasa
o ) < W o ' a
\WevnaaInssutayansindeulivesdodenisg uazuaninsHkuLAa93dly

Tuswnsu

4.4.2 NANTNARDY
dleveasutensiandes Kinect Aulusunsy ansavhmssudeyavesdodenng

LAZUWERINANIINLUUAINANT LA

GraphJoint

Hipleft

HipLeft

<rzeLsft HipRight

RHipCenrer

Spine

JUN 4.4 n5Wluanunu x y z 989 Skeleton Joints



uni 5

dyunaniinnaag

5.1 dgUnanivaaay

v o oa a 3 o w 1 ) wa a & vw M
amuvaendeudneslinrudidglinsestw gifmaannsafnduldynild

a = 1

a o Y 2 o g v = o S a & d aa = v
a’]u']'iﬂ%ﬁﬂl@ﬂ\?lﬂ sﬁﬂmqlﬁl,ﬂﬁ}ﬂ']'u‘ll,aﬂﬂqﬂ "ﬂQquﬁIﬂ'§Qﬂ7iuLﬂﬂﬂULﬂuUﬁﬂqﬂWﬁ]:‘;“ﬁjﬂlﬂ

8/
o/ L2

2 1 = = ° Il o 1 ' o & o
fUrelinshssTanniu dwiugiiliannsaquadiaeuseselurianaiu Tnassmsiideu

lnasifa C # lnsiigunsalpmiaduduzes Kinectnsiadu sanevesitasuazduandiuiiu

v

fetasons veenauRImDs iEwsa i muRRuRiiisIReIn s dudmiudgeeny

gUheeannanufisgldfunisudsannmiivensuiowes

5.2 Jymiiinduainnimaaey
Tudwinlunsdeusavgysiynivlulasreulnsamesiuindainsiadunisautiy

! = = Ry o w o oyw ) L il l

munimugInAemsinesitteyaniulannlilasreulnsametu wmaiadunsmiwuuan

a9 AevinnsAnvuRuRNAsud1eIn Weswnn1sadensndesldfanduluraisdiy

UL 8N



LONE1591999

[1] MOLET, T.,BOULIC, R., AND THALMANN, D. Areal time anatomical converter for
humanmotion capture. In Computer Animation and Simulation 96 (Aug. 1996), R.

Boulic and G. H'egron, Eds., pp. 79-94.

[2] PERLIN, K. Real time responsive animation with personality. IEEE Transactions on

Visualization and Computer Graphics 1, 1 (Mar. 1995), 5-15.

[3] ROSE, C. F., GUENTER, B., BODENHEIMER, B., AND COHEN, M. Efficient generation of
motion transitions using spacetime constraints. In Computer Graphics (Aug. 1996), pp-

147-154. Proceedings of SIGGRAPH 96.

[4] WITKIN, A., AND POPOVI'C, Z. Motionwarping. In Computer Graphics (Aug. 1995),

pp. 105-108. Proceedings of SIGGRAPH 95.

(5] ZHAQ, J., AND BADLER, N. I Inverse kinematics positioning ‘using non-linear

programming for highly articulated figures. ACM Trans. Gr. 13, 4 (Oct. 1994), 313-336.





