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Abstract

Determine the degree of happiness through using computer is considered as one of
the most challenge in human computer interaction and in image processing .There
are many researches and projects that show and explain the ways to determine the
degree of happiness through using computer such as human voice« facial expressions

and electroencephalography.

Therefores the research team has built a happiness parameter system through facial

expressions that classify degree of happiness into (Happy, Not Happy).

The system use (FaceSDK) library to extract facial feature (from a static image or
from live video captured by a camera connected to the system) after face recognition
in that image. Then compare these features with referenced features that available in

systeme¢ then -determining emotion status through (Naive Bayes Classifier). Finally

show the’Emotion to the user.
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aUaill (5 jhaal) 3 gy

Imports Luxand

Imports System.Math
Imports System.Draw
Imports System.Data :
Imports System.Data.SqlChent

Imports System.IO

ing.DrawingZD

Public Class Forml
Dim ImageHandle As Ulnteger

Dim FacePosition As FSDK.TFacePosition
Dim FacialFeatures(FSDK.FSDK_FACIAL_FEATURE_COUNT -1) As

FSDK.TPoint
Dim FacialFeatures1(FSDK.FSDK_FACIAL_FEATURE_COUNT -1) As

FSDK.TPoint

Const e As Double = 2.71828183
Const pi As Double = 3.14159265
Const p_class As Double = 0.5

Dim con As New SqlConnection("Data
Source=\SQLEXPRESS;AttachDbFilename=|data-directory|\Databasel.mdf;Integrated
Security=True;User Instance=True") ’

Dim com As New SqlCommand

Dim com1 As New SqlCommand

Dim ds As New DataSet

Dim da As New SqlDataAdapter("select * from emotion", con)

Declare Auto Function D : A =
Boolear n DeleteObject Lib "gdi32.d1l" (ByVal hObject As IntPtr) As

Public Sub Form1 Load(ByV
& al ‘
System.EventArgs) Handles I\}/IIyBaSsZI.lI(jg;:iA‘ s System.Object, ByVal e As

M . . .

768") <> FS
MessageBox,Sh(m,(-.Please r?uﬁFSDKE_OK) Then

FaceSDK - Licen he Li
se Key Wizard)", » icense Key Wizard (S
Close() )", "Error activat; : (Start - Luxand -
End If Ing FaceSDK ")
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d
Jmports Luxan
Imports System.Math
Imports System.Draw
Imports System.Data .
Imgorts System.Data.SqlCllent

Imports System.10

ing.DraWiﬂgZD

Public Class Forml TR
: Handle As Ulnte o
Duns ition As FSDK.TFacePosition

im FacePos ]
girmn FZEialFeatures(FSDK.FSDK_FACIAL_FEATURE_COUNT 1) As
FSDK.TPoint —
Dim FacialFeaturesl (FSDK.FSDK_FACIAL_FEATURE_COUNT 1) As
FSDK.TPoint

Dim dlg As New OpenFileDialog

Const e As Double =2.71828183
Const pi As Double = 3.14159265
Const p_class As Double = 0.5

Dim con As New SglConnection("Data
Source=\SQLEXPRESS;AttachDbFilename=|data-directory|\Database1l.mdf;Integrated
Security=True;User Instance=True")

Dim com As New SqlCommand

Dim com1 As New SqlCommand

Dim ds As New DataSet

Dim da As New SqlDataAdapter("select * from emotion"”, con)

D 1 1 1 Hh " S " .
Boofec aﬁre Auto Function DeleteObject Lib gdi32.dll" (ByVal hObject As IntPtr) As

Public Sub Form1_Load(ByVal sender As S

¢ .
System.EventArgs) Handles MyBase.Load ystem.Object, ByVal e As

Me.EmotionTableAdapter.Fill(Me.DatabaselDataSet.emotion)

If
(FSDK.ActivateLibrary("
F82EF7454CCF3325A70

68"
MessageBos g o> FSDK FSDKE_OK) Then

. ik W("Please run the Li :
aceSD(I:(1 License Key Wizard)", "Error ac;f?en§e Key Wizard (Start - Luxand -
5 ose() 1vating FaceSDK ")
nd If
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FSDK.InitializeLibrary()

End Sub yVal e As

D
Buttonl Click(ByVal sender As System.ObJec

Private Sub ndles Buttonl .Click

Ha

System,EVentArgS) 2 %o

Filter = "JPEG (*jpe)l* ipglWindows bitmap (*.bmp)|*.bmplAll files|*.*
dlg Filter = : :

dlg.Multiselect = False

gResult.OK) Then

If (dlg.ShowDialog() =D laIOFile(ImageHandle, dlg.FileNames(0)) <>

If (FSDK.LoadImageFrom

FSDK.FSDKE_OK) Then

MessageBox.Show

Else .
' resize image to fit the w1
Labell.Text=""
Me PictureBox2.Image = Nothing
Me.PictureBox2.Refresh()
Me.Button2.Enabled = False
ImageHandle = Me resizelmage(ImageHandle, PictureBox1.Width,

PictureBox1.Height)

("Error loading file", "Error")

ndow width

Dim framelmage As Image

frameImage = Me.convertToImage(ImageHandle)
' display current frame

PictureBox1.Image = framelmage
PictureBox1.Refresh()

o4 If (FSDK . DetectFace(ImageHandle, FacePosition) <> FSDK.FSDKE_OK)
en i

= MessageBox.Show("No faces found", "Face Detection")
se

Dim gr As Graphics
'gr = PlctureBoxl.CreateGraphics()
gr.DrawRectangle(Pens. LightGreen, CType(FacePosition.xc -

FaCCPOSlthH. W /2 Inte eI CI y e I ace[ () () y = eI ()Sl[loll- ~~ 2’ IIltEg ’
b g )9 p ( S
: I) F E(I zlc EI CSl[l :Il' &) III[EgEI)7 C I y[)e(I aCCPOSlthIl. UV Integer)) / )

FS i
M:;?C.]t?liielgc;iz;cialFeatures(lmageHandle, FacialFeatures)
JImage = crop(Me.FacialFeatures, framelmage)

framelmage = Me ¢ :
: = Me.drawFa
Me.PictureBox2 Image = clalFeatures(framelmage, FacialFeatures, False)

[ frame]
Dim ImageHand]e3 As UIntegermage

FSDK.LoadIma :
geFromFile(1

Me.DetectF mageHandle3, " \a jpg"
B c eature(ImageHandle3) ajpg")
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Private Function crop(ByVal Fa
ey Ai)?vlltdntlf?is Integer = Abs(Me.FacialFeatures(10).x &
Dim cro
MC-FSQiaIS:;‘;\;YCCngStIX: )Integer = Abs(Me.FacialFeatures(S).y =
im

Me.FacialFeatures(l4).y)

FacialFeatures(lO).x

; Integer =
Dim cropx As Int€g Me.FacialFeatures(8)-y

Dim cropy As Integer =

Dim cropimg As Bitmap = CropBitmap(framelmage, cropx, cropy, cropwidth,

cropheight) :
Me PictureBox2.Image = Cropimg

T - .
rz:lropimg.Save(".\a.jpg", System.Drawmg.Imagmg.lmageFormat.J peg)

Catch ex As Exception

End Try
Return cropimg

End Function

Private Function CropBitmap(ByRef bmp As Bitmap, ByVal cropX As Integer,
ByVal cropY As Integer, ByVal cropWidth As Integer, ByVal cropHeight As Integer)
As Bitmap

Dim cropped As Bitmap

Dim rect As New Rectangle(cropX, cropY, cropWidth, cropHeight)
cropped = bmp.Clone(rect, bmp.PixelFormat)

Return cropped
End Function

Private Sub DetectFeature(ByVal ImageHandle As In

teger)

Dim FacePosition] As FSDK.TFacePosition

]I)im framelmage As Image
~ ImageHandle = Me res;
PlctureBox2_Height) 1zeImage(ImageHandle, PictureBox2.Width,

f —
ramelmage = Me.convertToImage(ImageHandle)

If (FSDK DetectF
ace(ImageHandle, FacePositionl) = FSDK.FSDKE_OK) Then

-83 -



Graphics

i As '
i Box2.CreateGraphlcs()

gr = Picture
(framelmage, FacialFeatures1, True)

framelmage = Me.drawFacialFeatures
Me.PictureBon.Image — framelmage
Me.ButtonZ.Enabled = True

End If
Me.PictureBon.Refresh()

FSDK.FreeImage(ImageHandle) ' delete th
'FSDK.FreeImage(ImageZHandle) :
Handle) ' delete the HBITMAP object

DeleteObject(hbitmap :
GC.Collect() ' collect the garbage after the deletion

e FSDK image handle

End Sub

Private Sub Button2_Click_1(ByVal sender As System.Object, ByVal e As

System.EventArgs) Handles Button2.Click
If MsgBox("Do you want to add the input image to the database

MsgBoxStyle.YesNo, "Add image") = MsgBoxResult.Yes Then

?"’

con.Open()

Dim i As Integer =0

Dim counter As Integer = 0

D%m p As FSDK.TPoint

le emo As Integer = Me.ComboBox1.SelectedValue

o 'Dim nStr As String =
e.Labell.T ext.Substring(Me.Labell.Text.LastIndexOf("\") + 1)

Dim strQuery As String = "
VALUES(@emo, id, @pic)" g = "INSERT INTO vector(emo_id, pic)

Dim objcommand A
; SN
With objcommand =
Parameters. A
50)).Value = emo s SqlParameter(* @emo_id" SqIDbType.NVarCh
.Parameters. Ad i e
- dlg FileName d(New SqlParameter("@pic" SqIDbT
S ) ype.NVarChar)).Value

qlCommand(strQuery, con)

'objcommand.ExecuteNon

Query()

coml.Com
* mandText =
c ="g
om1.Connection = cop Jo; max(vec_id) from vector"
r
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NonQuery()

te
coml.Exect com

Dim vec As Integet 3
MsgBOX(VeC)

1.ExecuteScalar

For Each p In FacialFeaturesl
ot

Ject Case i 35 ) : ’
Se gase 3 To 4, 16 21"(; 26t34ms ert into feature (fea_id,vec_id,px,py) values(
com.CommandText =

o n’n & p'y & n)u
er & ", &vec &’ '&p.x&

com.ExecuteNonQuery()
counter += 1

End Select
1=1+ 1

Next

con.Close()

MsgBox("Was added to the database is successfully”, MsgBoxStyle.Question,
"A success message.")

Else
Me.Show()
End If

End Sub

Private Sub Button3_Click(ByVal sender As System.Object, ByVal e As
System.EventArgs)

Dim class1 As Double = Me.classifier(1)

Dim class2 As Double = Me.classifier(2)
Dim ratio As Double = class1 + class?
Dim c1 As Integer = CInt(class1 / ratio) * 100

Dim ¢2 As Integer = Clnt(class? / ratio) * 100
If c1 > c2 Then

Labell.Text = "Not Sad"
Else

Labell.Text = "Saqd"
End If

End Sup
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(ByVal v AS [nteger, ByVal avé a5 Double, BN AN
5 alc
te Function ca

Double) AS

Sqrt2 * A (v - ave) A2/ @ F VaD)
Return 1 / (Sqr

pl * Var)) e

End Function
: Double
Function classifier(ByVal clags_no As Tntegen) 25750
Private Fun
: TPoint
Dlm p AS FSDK'
Dim prob(31) As Double uble

Dim avg_X, var_X avg_y, var_y As Do

Dim i As Integer = 0
Dim c As Integer = 1
Dim counter As Integer =

Dim z As Integer =0

0

Dim class_prob As Double =1
'Dim pcounter As Integer = 1

con.Open()

For Each p In Me.FacialFeatures1

Select Case counter
Case 3 To4, 16 To 26, 34, 35

com.CommandText = "select avg_px from avg_var where emo_id=" &
class no & "and fea_id="&i&""

com.Connection = con
com.ExecuteNonQuery()
avg x = com.ExecuteScalar

com.CommandText = "select
class_no & " and fea id="&i&"" i

com.Connection = con
com.ExecuteNonQuery()
var_x = com.ExecuteScalar

ar_px from avg_var where emo_id=" &

com.CommandText = "
n t=
CIaSS_no & and fea_id =" & i & n Snelect a

com.Connection = con
com.ExecuteNonQuery()
avg y =

Bayi= corn.ExecuteScalar

g py from avg_var where emo_id=" &

(¢

om.
class_ng & » CommandTex; = "select

cand fea_ id="g j g nn var_py from avg_var where emo_id=" &
om.Connectjop = con

com.ExecuteNonQuery()
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om ExecuteScalar
C .

Var,y—': & ) & py & non & an_x & "on & var_x & "o &
MsgBox(i & e G PiX
nn & Val'__y)
9 3 var_Xx)
rob(i+¢) = calc(p-x, avg-X%
p
o ar_y)
}C)er(i +¢) = cale(p.ys avg_y, var_y
" " & cale(p.y, avg_y,
jict=l ("cale: " & calc(p-X, avg_X, var X)) &"" & (.3, avgy
' MsgBox :
var_y))
End Select
counter += 1
Next p
Forz=1To 30

lass_prob *= prob(z) b
'(;V?ssgBIZ)x(class_prob(pcounter) & " " & prob(z))
Next z
con.Close()
class_prob *=p_class

Return class_prob

End Function

Private Function resizelmage(ByVal ImageHandle As Integer, ByVal

PictureBoxWidth As Integer, ByVal PictureBoxHeight As Integer) As Integer
Dim imageWidth As Integer

Dim imageHeight As Integer
FSDK.GetImageWidth(ImageHandle, imageWidth)

FSDK.GetImageHeight(Ima
Dim ratio Ag Double

| Tatio= System.Math.Min((PictureBoxWidth +0.4) / imageWidth,
(PlcturszoxHeight +0.4)/ imageHeight)

Dim Image2Hangd]e As Ulnteger

FSDK .Create

geHandle, imageHeight)

Image(lmage2Handle, Imag
: reeImage(ImageZHandle)

Return Imageangie
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Function convertToImage(B}’val ImageHandle As Integer)
e

End Function Privat

Image
* r ' to storé the HBITMAP handle
mageHandle, hbitmapHandle)

bitmap(hbitmapHandle)

dle As IntPt
ToHBitmap(l

drawFacialF
FSDK.TPoint, ByVal ru

catures(ByVal framelmage As Image, ByVal
ducedFeaturelnsteadOfFull As Boolean) Ag

Private Function
FacialFeatures() As

Image
Dim gr As Graphics
gr= Graphics.FromImage(frameImage)

Dim i As Integer =0
Dim p As FSDK.TPoint

If (ruducedFeatureInsteadOfFull = True) Then
For Each p In FacialFeatures

Select Case i
Case 3 To 4, 16 To 21, 23 To 26, 34, 35
gr.DrawEllipse(Pens.Yellow, p.x, p.y, 3, 3)
End Select
i=i+1
Next

Else

For Each p In FacialFeatures
Select Case i

Case 3 To 4, 1.6 To 21, 23 To 26, 34, 35
gr.DrawEllipse(Pens.Blue, P-X, P:Y. 3, 3)

Case 10, 11, 8,9,14

gr.DrawE]lj
Case Else pse(Pens.Red, p.x, p.y, 3, 3)

gr.DrawEllipse(Pens.Yellow, P-X, p.y, 3, 3)
End Select ,
1=i+1]
Next

End If

RetUm framelm

Enthncf
1
ErilG,

age
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val sender AS system.Object, ByVal ¢ As
y a

|_Load(B Load

hopi ) Handles MyBase-

: b
private SU
S)’stem.EVentArgS

1532AF9DBCD48440F1BRFs

" 5p37D5C8484D :

ctivateLibrary( 5F3aggjég0050504D7D07A78AFC5DE27A9O2774D26F108
= DK.FSDKE_OK) Ther}

vplease run the License Key Wizard (Start - Luxand -

"Error activating FaceSDK")

FaceSDK - Lice

Close()

End If ;
FSDK.InitializeL1brary()

FSDKCam.InitializeCapturing()
Dim cameralist() As String
i unt As Integer .
I?érlglz(()lam.GetCameraList(cameral1st, count)
If (0 = count) Then
MessageBox.Show
MessageBoxIcon.Error)
Close()
End If

("Please attach a camera”, "Error”, MessageBoxButtons.OK,

Dim formatList() As FSDKCam.VideoFormatInfo
FSDKCam.GetVideoFormatList(cameralist(0), formatList, count)
PictureBox1.Width = formatList(0). Width
PictureBox 1.Height = formatList(0).Height

sender. Width = formatList(0).Width + 36
sender.Height = formatList(0).Height + 126
Labell.Top = sender.Height - 100

Labell.Height = 20

Labell.Left = (sender.Width / 2)-100
Labell.Width =200

Button?2 Left = (sender. Width / 2)-30

Button2. Width = 80

Button2.Top = sender.Height - 75
Button2.Height = 25

Me.PictureBon.Top

= sender.Hej -
Me.Label3.Left iyt

= (sender.Width /
Me.Label3.T0p = sender.Height - 72§ s
I];/I.e.Panell.Top = sender.Height - 75

1m cameraName Ag String
CameraName = Cameralist(0)

If (FSDK Cam.Open;
- \Y
FSDK-FSDKE_QK) ’lehgn 1deoCamera(cameraName, cameraHandle) <>

€ssageBox.Show("
MessageBoxButtons.OK S

Close()
End 1f
End Syp

e : ;
bening the first camera’ S SErrort:

essageBoxIcon.Error)
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. cialFeatures() As FSDK.TPoi e
Function classfl}’EmO(ByVal G oint) As String
| As Double = Me.classifier(l, FacialFeatures)

s Double = Me.classifier(2, Fa
uble = classl + class2

CInt(classl / ratio) * 100

Clnt(class2 / ratio) * 100

Private

Dim clas$
cialFeatures)

Dim class2 A
Dim ratio As Do
pim cl AS Integer =

Dim c2 AS Integer =

Ifcl >c2 Then ]
classfiyEmo = "Not Sad

Me.EmotionRatio(O) =1
Me.EmotionHist(O) =1

Else
classfiyEmo = "Sad"

Me.EmotionRatio(l) +=1
Me.EmotionHist(1) += 1

End If

Me.Label6.Text = CInt((Me.EmotionHist(0) / (Me.EmotionHist(0) +

Me.EmotionHist(1))) * 100) & L
Me.Label4. Text = CInt((Me.EmotionHist(1) / (Me.EmotionHist(0) +

Me.EmotionHist(1))) * 100) & "%"

Me.Label6.Text = Clnt((Me.Emoti i

- Emot :

Me.E;AHOtlonRatio(l))) *100) & "%" eueatlo (M S
e.Label4.Text = Clnt((Me.Emoti :

Mo EmotionRatio(1)) * 100)( ¢ '-'%I'I'IOUOI]RaUO(l) / (Me.EmotionRatio(0) +

End Function
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ction("Data :
i ?Ecgg'(xlt[tl;cthFilename=|DataD‘reCt°ry NDatabasel. mdf Integry

"
+y=True;User Instance=True )

As New SqlCommand

Dim com New SqlCom mand

Dim coml AS i
L gs ’Zi Eﬁ?v SngataAdaptef("SeleCt * from emotion”, con)
Dim da

Forml_Load(ByVal sender As System.Object, ByVal e As

ic Sub
g Args) Handles MyBase.Load

System.Event

by emo_status”, con)
Dim ds As New DataSet
da.Fill(ds, "vector")
Me.DataGridView1.DataSource = ds
Me.DataGridView1.DataMember = "vector”

End Sub
Private Sub Button2_Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles Button2.Click
If MsgBox("Do you want to delete this Vector", MsgBoxStyle.YesNo, "Delete
Vector") = MsgBoxResult.Yes Then
D?m vec As Integer = Me.DataGridView1.CurrentRow.Cells(1).Value
)Dlm cmd As New SqlCommand("delete from vector where vec_id =" & vec &
, con
e CDi;n cmdl As New SqlCommand("delete from feature where vec_id =" & vec
, con
con.Open()
cmd.ExecuteNonQuery()
cmdl .ExecuteNonQuery()
con.Close()
ifl}le.P}ctureBox?;.Image = Nothing
e.P1ctureBox3.Refresh()

Me.Fo
End If rml—Load(Sender, e)

End Sub

mnn

Private Sup :
ataGridvj
ByVal e Ag System.Vifl'd\hew1_Cellcomem(:liCk—1
DataGridViewl CellC

ByVal sender As System.Object;
Indows.F -Ick_1(By y
ontentCli(c)lzm Sl.D"“taGrldVIeWCeIlEventArgs) Handles




