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ABSTRACT

This project presents a motion control Robobuilder with Kinect and this project
used board Arduino AVR. familty of microcontrollers in the development of open source.
Can see that the current robot has arole in our lives increase. It was thought the project
to bring robots come do the human activities that impact side safe for humans. We will
design the robot can move by a man by catch motion of humans.in various postures with

Kinect. The aim of the rescue to support stability. Safety of life and property.
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2.1 Kinect

Kinect #io gUnsaliaiuvaATaaEuINLd Xbox360 31N Microsoft lasanansnandnicu
(Facial Recognition) uarbiffidumuauinuditumnisiadevlmsninevesfidulasase (30
Motion Recognition) Taglaigiludeail joystick wazamisasndndesvesgiaula (Voice
Recognition) wazusnanldilsddumaniiduinidudnsdilékinectruaunisems fawas iy

Window live messenger a6

KINECT

gﬂﬁ 2.1 Kinect Sensor

1As9asau Kinect (Kinect Sensor) avidnwauziduuanuu g wioldlunisnau

o o e g aa ¢ o P o )
wnswlsusadugusnadniiiewmesneldlunisiedoulmlumsuiuyunaes lnenelu
wUsEnaumae

1.na94 CMOS RGB 167

2.na94 IR (Infrared) 1 77

3. /dauad IR (Infrared)

4 \lulastnu 4 ¢

5. uawashivsuyundas
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2.2 Arduino
Arduino Mega 2560

3U# 2.9 Arduino Mega 2560 R3 Front 3UT 2.10 Arduino Mega 2560 R3 Back

)

' ' g v | 1 ¢ o
Arduino 81471 (81-9-8- w3a eqeli) Wuvedalilasreulniaednsena AVR Nillms

W
o 8

WAIUILUU Open Source Aafin1siUmuedayanining Hardware uas Software #1 vasiagn

i o L4
L ot &

sonuuunIWlduldde Auitamngdwivdsudu nafldnudmunsodauuas tiuia
w ! o ¢ & Vo Mva
WalsesaAIRIueia wislusunsusialaanaie
! [ . i g a 1 - 1 |
ANIEvAVasA Arduino Tun13noaUnsailasumi ABliIuaIN1T0AD99S
a = - | W - A - oA - ]
dlanvnseliadanmeuenkdnToNsatdIuINY 1/O U0IUDIA KIDINDAIAYAINATUNTOLEDNGD
Auvasalasy (Shield) Usgianange) 11y XBee Shield, Music Shield, Relay Shield, Wireless
Shield, GPRS Shield tuau uandsuiuuaiauuuain Arduino wadisuldsunsunmuidelaiay
Arduino Mega 2560 vaiasulnaluuesnszna Arduino dinnauufnigg LAuuain
f Ve oda ' © - a8
Arduino Uno R3 193w ATmeca2560 Ndmiaaanusuwas 256 KB usu 8 KB lalwidus 7 fis
Y 1l - I P = 3
12 V useiuvesszuuegh 5 V il Digital Input / Output Mnde 5491 (U PWM 16 14 1) &
Analog Input 16 91 Serial UART 4 9@ 12C 1 9@ SPI 1 4 LWeulusunsuuu Arduino IDE uay

' a < O @ s v «
Tusunsueinu USB mnzdmiugiaulaGudussuimstaunlulasroulnsameinnoimsuain

Arduino AfinulsaNuILarvIayIuaNg iasliauenniuy
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bical Specificat

Microcontroller ATmega2560
Operating Voltage 5V

Input Voltage (recommended) 7-12V

Input Voltage (limits) 6-20V

Digital 1/O Pins 54 (of which 14 provide PWM output , 4 UART TTL)
Analog Input Pins 16

DC Current per I/0O Pin 40 mA

DC Current for-3.3V Pin 50. mA

Flash Memory 256 KB of which 8 KB-used by bootloader
SRAM 8 KB
EEPROM 4 KB

Clock Speed 16 MHz

Arduino Mega anansaidanundsmlaen1sidousie micro USB connector 30 370
power supply 21nn1euents lnsundamasnuagnideninydniuia

widsdraInAsusnansainldeIn AC-to-DC adapter Wiovinuunimes lasseiiniu
2.1mm center-positive plug Ufesdsuindsing uarnisdeiinfukunimeianansavililag
n13RaLlNiU GND Wa Vin pin header %99 power connecter

vasnansnyialdlutaausdu 6 8 20 volts 61 wwassneiiAingd 7 V e1adiwa
% 5 V pin fussfiuiidind1 5V saz uesae1sazliiadios uddmnussfuiidagendt 12 v en
damalifuadn Overheat tavenvhlfuasademeld Fufurrussiuiimunzanfuuasafe 7V
12V

- VIN U input voltage U8euasa Arduino lasldiuasineainniguan

- 5v 1¥u output pin firuAY 5 V 3NUBTA

- 3v3 18u 3.3 volt supply ?ia%?a%uﬁl'lﬂ regulator YUV LLE!ﬂﬁﬂi:!.Lﬂlﬁ@ﬁﬂSO mA

- GND 1y ground pin

- 10REF Ju pin 71l voltage reference fulalaspeulnsaiaed Weidonussiuliiy

shield fiudeudefuuasa

Memory
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ATmega2560 flvaea11ud1 256 KB (8 KB l¥dmiu bootloader uenaniigiisn 8

KB @3y SRAM way 4 KB d w3y EEPROM
Input and Output

luuraz digital pins W4 54 pins UUUD3A Arduino Uno mmsmﬂulﬁﬁy’e input Wag

output Tagazvinenuiiusadu 5 v uazlinszuagean 40 mA
Harfduduaiaiu

Serial: 0 (Rx) wag 1(Tx); Serial 1: 19(Rx) way 18 (Tx); Serial 2: 17 (Rx) wag 16(Tx);
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2.3 Servo Motor
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i 3 Duanedugyio Tneiisdvevdsdyadnuny on/off pulsed



15

;a:‘llﬁ 2.13 Servo wire
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L blmeie d 28 o

G0 or Mega

3.9 MWLARIMUIAIUSHASY Arduino dulanlusunsy
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ludruvesnanisneasulusunsuuazmsiadoulmivesiusus monisindinuning

Y9INaT( PWM = Pulse Width Modulation ) ¥84 Servo ftsdanldaulundaz il laguus

aanlu 8 v saralull

A ] v é‘
4.1 HANIINAFIUNIN 1 NUNVIY18VU

= o r o
U7 4.1 sUuansniadeulvying 1

= 2 | 1
A9 4.1 LARIAILAT1Y Pulse 184 Servo Tildlunastpdsulmyvini 1

Servofl APWMT N1SNAEDUY Atady ALATA
14 AAUA (ms) \Adou
(ms) ASafin ASaTi2 AseTi3 (ms) (%)
lservo3 1.476 1.484 1.464 1.412 1.453 1.558
lservod 1.476 1.444 1.484 1.424 1.451 1.694
servo6 1.476 1.476 1.476 1.476 1.476 0
lservol2 1.268 1.268 1.268 1.268 1.268 0
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4.2 NanIsNAaauUnNIM 2 viazurgeludnanin

JUN 4.3 Uuamamsiadoulnying 2

= o - P e
A9 4.2 LARIALNSIe Pulse w04 Servo Mildlunsiedoulwaying 2

Servoftld APWMT MInaaay AaAy AUATA
Avun (ms) \PABY
(ms) Afaii1 Asi2 A%aii3 (ms) (%)
lservo3 1.476 1.464 1.504 1.424 1.464 0.813
lservod 0.960 0.990 0.940 0.968 0.966 0.625
lservob 1.476 1.476 1.476 1.476 1.476 0
lservol2 1.268 1.268 1.268 1.268 1.268 0
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i v - ¥ el
A3 4.3 LansAnn e Pulse 104 Servo Mdluntsiedeuluavihi 3

Servofl ANPWM NINAADY Aade AUAIN
T4 Avua (ms) \AADUY
(ms) pfai1 asafi2 ﬂ_%rdﬁB (ms) (%)
lservo3 1.476 1.516 1.524 1.464 1.501 1.694
lservod 1.476 1412 1.452 1.475 1.446 2053
lservob 1.476 1.476 1.476 1.476 1.476 0
lservol2 1.268 1.268 1.268 1.268 1.268 0
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1 C‘ L) lﬂlg
4.4 WaNIVAFBVYING 4 vinvgeag iy

3UR 4.7 suuansnisiedeulnavini 4

= w - ‘oo
A15797 4.4 LamerNUniIe Pulse 184 Servo g lunisiedaulmyin 4

Servofl APWMT MIvRABU Aade AUAA
14 Aviun (ms) Ao
(ms) paii1 A2 asais | (ms) (%)
lservo3 0.960 0.980 0.990 0.928 0.966 0.625
lservod 0.960 0.918 0.940 0.990 0.949 1.146
lservo6 1476 1476 1.476 1476 1.476 0
lservol2 1.476 1.476 1.476 1.476 1.476 0
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4.5 HANITVNAFEIUNIN 5 NENVIVINVU
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A15719% 4.5 LARIAINAIN Pulse U84 Servo ﬁl%‘lun”mﬂaaulmmw 5

Servofl APWMTI N1INAEDY ANRAY AUAIA
14 AU (ms) \Adou
(ms) pdaitt A%aii2 EE (ms) (%)
lservo9 s 1.476 1.476 1.452 1.432 1.453 1.558
lservol0 1.476 1.392 1.504 1.464 1.453 1.558
lservo12 1.476 1.476 1.476 1.476 1.476 0
lservoé 1.682 1.682 1.682 1.682 1,682 0
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4.6 HANISNAEDUYINT 6 YAz u1v21lUT19mtN

- 4 i
gim 4.11 gﬂuamnmﬂﬁaﬂmmw 6

= w = i |
A15191 4.6 LLEaRIAIUN1e Pulse 9184 Servo ﬁlﬂumimaaulmmw 6

Servofl |  PWMI NMINAdDY ALade ANUAA
14 AUUA (ms) \Adou
(ms) ASaii adaii2 ASi3 (ms) (%)
lservo9 1.476 1.452 1.502 1.444 1.466 0.677
lservol0 1.990 1.968 1.960 2.020 1.982 0.402
lservol?2 1.476 1.476 1.476 1.476 1.476 0
lservob 1.682 1.682 1.682 1.682 1.682 0
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4.7 HANISNAFIUYIN 7 ¥NU1¥71a4
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= = s
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A1519% 4.7 LamIn1uNI g Pulse 84 Servo m‘ﬂUﬂq‘SLﬂaﬂu‘lﬁlﬂqﬂ P

Servofl ANPWMY] N1SNAADU Aady ANUAN
14 AU (ms) \PaB
(ms) ASadi1 AYai2 ﬂ%ﬂ'ﬁS (ms) (%)
lservo9 1.476 1.484 1.402 1.452 1.446 21032
lservol0 1.476 1ng12 1.464 1.496 1.457 1.287
lservol2 1476 1.476 1.476 1.476 1.476 0
lservob 1.682 1.682 1.682 1.682 1.682 0
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o % = v o
M15799 4.8 LaniAIunIg Pulse 983 Servo mﬁUﬂWﬁlﬂﬁBUIﬂ’JﬂﬂVl 8

Servofl APWMTI ASYIRADY Alady ANATA
14 AN (ms) \waou
(ms) ASail sz Asaii3 (ms) (%)
lservo9 1.990 2.012 1.968 1.960 1.980 0.502
lservol0 1.990 2.058 #e10 1.970 2.004 D.703
lservol2 1.476 1.476 1.476 1.476 1.476 0
lservob 1.476 1.476 1.476 1.476 1.476 0
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Code Part Visual Basic Studio 2010
‘Arduino start
Imports System
Imports System.lO.Ports
Imports System.Threading
‘Arduino end
Imports System.Text
Imports Microsoft.Kinect
Imports CodingdFun.Kinect.Wpf
Namespace SkeletalTracking

" <summary >
" Interaction logic for MainWindow.xaml
" </summary>

Partial Public Class MainWindow
Inherits Window

' Arduino start
Public Shared _continue As Boolean
Public Shared _serialPort As SerialPort
Public Shared ScreenMaxX As Integer = 500
Public Shared ScreenMaxY As Integer = 390
' Define maximum thresholds for relating Kinect to Shoulder

Public Shared sMaxKinectHandY As'Single = 0.25

Public Shared bMaxShoulder As Byte = 185

49



Public Shared sMinKinectHandY As Single = 0.7
Public Shared bMinShoulder As Byte = 47
Public Shared rbPCR As RobobuilderLib.PCremote
Public Shared roWCK As RobobuilderLib.wckMotion
Public bRBConnected As Boclean = False
Private WithEvents sensor As KinectSensor
Public Sub New()
InitializeComponent()
End Sub
Private Property components As ComponentModel.Container
Private Property control As UserControl
Private Property Timer As Windows.FontStyle
Private Sub Window Loaded(ByVal sender As Object, ByVal e As RoutedEventArgs)
" will discover and initialize Kinect
DiscoverKinectSensor()
' DisconnectFromRB()
End Sub

Private Sub sensor_SkeletonFrameReady(sender As Object, e As
Microsoft.Kinect.SkeletonFrameReadyEventArgs) Handles sensor.SkeletonFrameReady

Dim skFrame As SkeletonFrame
Dim skeletonSlot As Integer = 0
Dim playerSkeleton As Skeleton

skFrame = e.OpenSkeletonFrame
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If Not skFrame Is Nothing Then
Dim skeletonData(skFrame SkeletonArraylLength - 1) As Skeleton
skFrame.CopySkeletonDataTo(skeletonData)

playerSkeleton = (From s In skeletonData Where s.TrackingState =
SkeletonTrackingState. Tracked Select s).FirstOrDefault()

If Not playerSkeleton Is‘Nothing Then
kT Y ) e NN R

Dim HipRx = CStr{playerSkeleton. Joints(JointType.HipRight).Positien.X)

Dim HipRy = CStr{playerSkeleton.Joints(JointType. HipRight).Position.Y)

Dim HipRz = CStr{playerSkelaton.Joints(JointType.HipRight):Position.Z)
Dim KneeRx = CStr(playerSkeleton Joints(JointType KneeRight).Position.X)
Dim KneeRy = CStr(playerSkeleton.Joints(JointType KneeRight).Position.Y)
Dim KneeRz = CStr(playerSkeleton.Joints(JointType.KneeRight).Position.Z)
Dim AnkleRx = CStr(playerSkeleton.Joints(JointType. AnkleRight).Position.X)
Dim AnkleRy = CStr{playerSkeleton.Joints(JointType.AnkleRight).P osition.Y)
Dim AnkleRz = CStr(playerSkeleton Joints(Joint Type.AnkleRight).Position.Z)

Dim ABVecterX = CStr{(HipRx = KneeRx) * (AnkleRx - KneeRx)) + ((HipRy - KneeRy) *
(AnkleRy - KneeRy)) + ((HipRz - KneeRz) * (AnkleRz - KneeRz))

Dim ABVecter = CStr(((((HipRx - KneeRx) A 2) + ((HipRy - KneeRy) A 2) + ((HipRz -
KneeRz) A 2)) A 0.5) * ((((AnkleRx - KneeRx) A 2) + ((AnkleRy - KneeRy) A 2) + ((AnkleRz - KneeRz) / 2))
A 0.5))

R3.Text = 305 - (339 - CInt((180 * Math.Acos((ABVecterX) / (ABVecter))) / 3.14159))
Dim 3 =305 - (339 - CInt((180 * Math.Acos((ABVecterX) / (ABVecter))) /. 3.14159))

Dim rrr3 As Byte



52

If rrr3 > 0 Then
rr3 = 305 - (339 - CInt((180 * Math.Acos((ABVecterX) / (ABVecter))) / 3.14159))

End If

T T E e e T L T R L R T TR IO L A

""""'"""""""""""""""""""""""""'Se!VOS LeftvrmnnmmmlnlmnlIlllnlmilllllilmnllulll

Dim Hiplx = CStr(playerSkeleton.Joints(JointType.HipLeft).Position.X)
Dim HipLy = CStr(playerSkeleton.doints(JointType HipLeft).Position.Y)
Dim HipLz = CStr{playerSkeleton.JeintsCointType HipLeft).Position.Z)
Dim Kneelx = CStr(playerSkeleton.Joints(JointType KneelLeft).Position.X)
Dim Kneely = CStr(playerSkeleton.Joints(JointType Kneeleft).Pasition.Y)
Dim Kneelz = CStr(playerSkeleton.JointsUointType.KneeLeft).Position.Z)
Dim Anklelx = CStr(playerSkeleton.Joints(JointType Anklel eft).Position.X)
Dim AnklelLy = CStr(playerSkeletonJointstointType AnkleLeft).Position.Y)
Dim AnkleLz = CStr(playerSkeleton.Joints{ointType AnkleLeft). Position.Z)

Dim LABVecterX = CStr({Hipkx - Kneelx) * (Anklelx - Kneelx)) + ((HipLy - KneeLy) * (AnkleLy -
Kneely)) + ((HipLz - Kneel.z) * (AnkleLz - Kneel 2))

Dim LABVecter = CStri(((HipLx - Kneelx) A 2)-+ ((HipLy - KneeLy) A 2) + ((HipLz - Kneelz) A 2)) A 0.5)
* (((Anklelx - Kneelx) A.2) + ((AnkleLy - KneeLy) A 2)++ ((Anklelz - Kneelz) A 2)) A 0.5))

L3.Text = 210 - CByte((180 * Math.Acos((LABVecterX) / (LABVecter))) / 3.14159)
Dim LL3 = 210 - CByte((180 * Math.Acos((LABVecterX) / (LABVecter))) / 3.14159)
Dim LLL3 As Byte
if LL3 > 0 Then
LLL3 = 210 - CByte((180 * Math.Acos((LABVecterX) / (LABVecter))) / 3.14159)

End If



T R T e T T T T T T TR T A T

LE e R bt B 1 ) s e i e e
Dim scaledLeftArm2 = playerSkeleton.Joints(JointType.KneeRight).ScaleTo(1, 300, 0.5F, -0.7F)
R2.Text = 288 - CByte(200 - (180 - scaledLeftArm2.Position.Y + 0))
Dim rr2 = 288 - CByte(200 - (180 - scaledLeftArm2.Position.Y + 0))
Dim rrr2 As Byte
If 2 >0 Then
rr2 = 288 - CByte(200 - (180 - scaledLeftArm2.Position.Y + 0))

End If

T T R T e R TR R TR TR 1 1 nini

gt R @ oIS o A e ET
Dim scaledLeftFoot2 = playerSkeleton Joints{JointType Kneeleft).ScaleToll, 300, 0.5F, -0.6F)
L2.Text = 38 + CByte(33 - (18 - scaledLeftFoot2.Position.Y + 50)) - 90
Dim LL2 = 38 + CByte(33 - (18 - scaledLeftFoot2.Position.Y + 50)) - 90
Dim LLL2 As Byte

If LL2 > 0 Then

LLL2 = 38 + CByte(33-(18 - scaledLeftFoot2 Position.Y + 50)) - 90

End If
S S R Dt Gl 5 T | St e i
Dim rr5 As Byte

If LL2 > 55 Then
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5 =70
Else
5 =90
End If
R5.Text = rr5
il Rl e T £ 7 e B il e,

Dim LL5 As Byte

If rr2 <125 Then

LLS =40
Else
LL5 ="90
End If
L5.Text = LL5

Me.components = New System.ComponentModel.Container()

Dim nn = CByte(playerSkeleton.JointsUointType.ShoulderCenter).Position.Z)
MainWindow._serialPort = New System.|O.Ports.SerialPort(Me.components())
MainWindow._serialPort.PortName. = "COM3"

_serialPort.DataBits = 8

_serialPort.Handshake = 0

_serialPort.ReadTimeout = 500

_serialPort. WriteTimeout = 500

Me.control = New System.Windows.Controls.UserControl()

54



55

Me.Timer = New System.Windows.FontStyle()
MainWindow._serialPort.BaudRate = 9600
Dim test() As Byte = {LL2, LL3, LL5, rr2, i3, 5}
_serialPort.Open()
_serialPort.Write(test, 0, test.Length)
_serialPort.Close()
Me InvalidateVisual()

End If

End If

End Sub

Private Sub SetEllipsePosition(ByVal ellipse As FrameworkElement, ByVal kjoint As Joint, ByVal JID As
JointType)

Dim scaledJoint = kjoint.ScaleTo(ScreenMaxX, ScreenMaxY, 0.5F, 0.2F)
Canvas.SetLeft(ellipse, scaledJoint.Position.X)
Canvas.SetToplellipse, scaledJoint.Position.Y)
End Sub
Private Sub Window_Closed(ByVal sender As Object, ByVal e As EventArgs)
'Cleanup
sensor.Stop()

sensor.Dispose()

' DisconnectFromRB()
End Sub

Private Sub DiscoverKinectSensor()



'Dim iterSensor As KinectSensor
For Each iterSensor As KinectSensor In KinectSensor.KinectSensors
If iterSensor.Status = KinectStatus.Connected Then
sensor = iterSensor
Exit For
End If
Next
If sensor Is Nothing Then
MsgBox("Could not find any valid Kinect Connected. Please restart the program®, vbCritical)
Exit Sub
End If
Select Case sensor.Status
Case KinectStatus.Connected
' kinect connected
Case KinectStatus.Disconnected
MsgBox("Kinect is Disconnected", vbExclamation)
Case KinectStatus.NotPowered
MsgBox("Kinect is Not Powered. €onnect.to Power", vbExclamation)
Case Else
MsgBox("Unkown Kinect Status”, vbExclamation)
End Select
If (sensor.Status = KinectStatus.Connected) Then

InitializeKinect()
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End If
End Sub
Private Sub InitializeKinect()

Dim parameters = New TransformSmoothParameters With {Smoothing = 0.8F, .Correction = 0.3F,
Prediction = 0.4F, JitterRadius = 1.0F, .MaxDeviationRadius = 0.5F}

sensor.SkeletonStream.Enable(parameters)
'add event to receive skeleton data
'AddHandler sensor.SkeletonFrameReady, AddressOf nui_SkeletonFrameReady
sensor.Start()
End Sub

Private Sub TextBox1_TextChanged(ByVal sender As System.Object, ByVal e As
System.Windows.Controls.TextChangedEventArgs)

End Sub

Private Sub TextBox5 TextChanged(ByVal sender As System.Object, ByVal e As
System.Windows.Controls. TextChangedEventAres)

End Sub

Private Sub TextBox3 TextChanged(ByVal sender As System.Object, ByVal e As
System.Windows.Controls. TextChangedEventArgs)

End Sub

Private Sub TextBox15_TextChanged(ByVal sender As System.Object, ByVal e As
System.Windows.Controls. TextChangedEventArgs)

End Sub

Private Sub TextBox15 TextChanged 1(ByVal sender As System.Object, ByVal e As
System.Windows.Controls.TextChangedEventArgs)

End Sub



Private Sub s1_TextChanged(ByVal sender As System.Object, ByVal e As
System.Windows.Controls.TextChangedEventArgs)

End Sub

Private Sub Imagel ImageFailed(ByVal sender As System.Object, ByVal e As
System.Windows.ExceptionRoutedEventArgs)

End Sub

Private Sub R2_SelectionChanged(ByVal.sender.As System.Object, ByVal e As
System.Windows.Controls.SelectionChangedEventArgs)

End Sub
End Class

End Namespace
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Code Part Arduino

#include <Servo.h>

Servo lservoz;

Servo lservo3;

Servo lservod;

Servo lservob;

Servo lservo6;

Servo (servos;

Servo lservo9;

Servo lservol0;

Servo lservoll;

Servo lservol2;

void setup()

{
// start serial port at 9600 bps:
Serial.begin(9600);
lservo2.attach(2);
lservo3.attach(3);
lservod.attach(d);
(servo5.attach(5);
lservoé.attach(6);
(servo8.attach(8);
lservo9.attach(9);
lservo10.attach(10);
lservoll.attach(11);
(servol2.attach(12);

Lservo2.write(90);

Lservo3.write(40); ////80+130
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(servod.write(d0); ////80+130
lservo5.write(180); /11//180
lservo6.write(90); /71190
lservo8.write(20);
lservo9.write(140),  ////140-50
lservol0.write(140),  ////140-50
lservoll.write(0),  ////0

lservol2.write(90); /17790

}
unsigned char LLLZ,LLLE3,LLS, 2, rrr3,0r5
int val = 0;
void loopf)
{
// read the d-byte byffer sent from VB containing coordinates and joint ID.
if (Serial.available() >= 6) {
LLL2 = Serial.read();
LLL3 = Serial.read();
//LL4 = Serial.read();
LL5 = Serial.read();
rr2 = Serial.read();
rrr3 = Serial.read();
// rrd = Serial.read();
15 = Serial.read();
//x = Serial.read();
//'y = Serial.read();
// \servo2.write();

lservo3.write(LLL2);



i

// \servoll.write(rrd);
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