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* Topic Lecture
Embedded Linux
CPU: PXA 255(Xscale) : Embedded Linux-Based on HW
Target Board: HBE-EMPOS-II
Boot Loader: blob
Development Environment: Tool Chains, JTAG
Embedded Linux 7 2 &

Kernel image

Device Drivers

RAM disk: busybox
Applications: Web Server, mini Browser, Audio/video

GUIL: Qt/E, Qutopia

* Experiment

* Project
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Extract Superclass

Bad Smell : You have two classes with similar features

Solution : Create a superclass and move the common features to
the superclass

N

getTotalAnnualCost getAnnuaiCost
getName getame

getHead Count

."’IFI I“.".
P

Employee
I Employee Department
gettnnualCost ——

getName getAnnual Cost getAnnual Cost
ijetid getd getHead Count
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Example of RSA encryption/decryption.
Key : PU={7,187}, PR={23,17,11}
Given messageM = 88 (hote, 88<187)

Encryption:
C = 887 mod 187 = 11

Decryption:
M = 1123 mod 187 = 88

Encryption Decryption

_ ciphertext oo
plaintext plaintext

88 > 886\)m0d= 2 > | I?mod= 88 d—> 88

f [

T |/

PU =17, 187 PR = 23, 187




1. (20 points) Write a program which constructs the S-Box ofthe AES
crypto algorithm
+
As you know, we can easily construct the S-Box ofthe AES crypto-
algorithm based on the following two steps:«
+

® Firststep: Calculatethe inverse ofa byte value, based on the
extended Euclidean algorithm «

® Second step: Apply the affine transform (as defined at the
textbook)to the ‘inversevalue’ «

(Please do notuse the source code thatis availableon the
Internet!)~

S-box, he
2009.04 . 24+
Zea Yeonglng +
+/
¥
Fifndef _SBOX_+
#define _SBOX_+
o
#include "Polynomial. h™+
¢
class SBoxe
i+
public:+
SRoxl e
Polynomial_1 extEuclid{Polynomial _1% a, Polvnomial_18% b«
int+ Transformat ion{Polynomial -1 &input ), +
int+« MatrixHultier{int aArows, int Acols, int +4,int Braws,int Bools, int «BJ:+
private:+
int affinel64];+«
int constant[8]:«
Polynomial-1 GF28:+
o
I3
o
Hendif+a
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Warehouse

1. Object Recognition with WebCam

2. Robot Control using Bluetooth
Security Office

1. Real-Time Confirmation for Warehouse

2. Remote Robot Control

1. Block Cipher(DES or AES) using CCM mode of operation
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2. Public-Key CryptographyE 0| 2%t key distribution
RSA or ECC







M DibEnhancement.cpp DibOpenCV.cpp ClientDemoDlg.cpp ¢ EEIE{a:ly ey Dib.cpp HE 04

~ CClientDemoDlg =| =% OnPaint(
_j =2 M 'ClientDemo' (1 ZEEE) COialog:: OndvsCommandinlO, I|Param):
4 [Z1 ClientDemo i

4 | Header Files i

] ClientDemo.h R . .
) =1/ 1fF vou add a minimize button to vour dialog, vou will need the code below
] ClientDemoDlg.h ) o ' i
keth A¢ to draw the icon. For MFC applications using the documents/view model,
ﬂ ;ngectSC-c et /¢ this is automatically done for you by the framewark.
] Dib.

n] DibCelerh “void CClientDemaDlg:: OnPaint()

] DibEnhancementh {

\h] DibFilter.h if Clslconic))

] DibFourier h {

] DibOpenCV.h

\h] Dibsegment.h

] Resourceh

] RGBBYTEh /¢ center icon in client rectangle

n] Stdafxh int cxlcon = GetSystemMetrics{SH_CHICONY
7 Resource Files int cylcon = GetSystemMetrics{SH_CYICON Y

CPaintOC docithisy // device context for painting

ZendHessagel WH_ | CONERASEBKGND, (WPARAM) dc.GetSafeHdc( ), O

&) ClientDemo.ico CRect rect:

GetClientRect{&rect ).
int % = (rect Width() - cxlcon + 1)/ 25
int ¥ = (rect . Height({}) - cylcon + 1) / 2

= ClientDeme.rc

=4 ClientDemo.rc2
7 Source Files

& ClientDemc-.cpp ¢ Draw the icon

€] ClientDemaDlg.cpp de.Orawlcon{=, ¥, m_hlcon};

¢+ Connectsocket.cpp

¢4 Dib.cpp

¢ DibBmp.cpp

)| DibCelor.cpp COialog::0OnPainti

¢+ DibEnhancement.cpp

& DibFilter.cop PFC m_Dibl . Isvalid() )

¢+ DibFourier.cpp {

¢ DibOpenCV.cpp

¢+ DibSegment.cpp CClientDE deliGetDIgltem |0C_IMAGE_WND1 )

¢+ RGBBYTE.cpp m_Oibt . Orawidct . m_hDC )
¢ Stdafx.cpp Ffm_Dibt.Oraw(del-=n_h0C )

B 2F E5E
__| ReadMetxt




M DibEnhancement.cpp DibOpenCV.cpp ClientDemoDlg.cpp ¢ EEIE{a:ly ey Dib.cpp HE 04

~ CClientDemoDlg =| =% OnPaint(
_j =2 M 'ClientDemo' (1 ZEEE) COialog:: OndvsCommandinlO, I|Param):
4 [Z1 ClientDemo i

4 | Header Files i

] ClientDemo.h R . .
) =1/ 1fF vou add a minimize button to vour dialog, vou will need the code below
] ClientDemoDlg.h ) o ' i
keth A¢ to draw the icon. For MFC applications using the documents/view model,
ﬂ ;ngectSC-c et /¢ this is automatically done for you by the framewark.
] Dib.

n] DibCelerh “void CClientDemaDlg:: OnPaint()

] DibEnhancementh {

\h] DibFilter.h if Clslconic))

] DibFourier h {

] DibOpenCV.h

\h] Dibsegment.h

] Resourceh

] RGBBYTEh /¢ center icon in client rectangle

n] Stdafxh int cxlcon = GetSystemMetrics{SH_CHICONY
7 Resource Files int cylcon = GetSystemMetrics{SH_CYICON Y

CPaintOC docithisy // device context for painting

ZendHessagel WH_ | CONERASEBKGND, (WPARAM) dc.GetSafeHdc( ), O

&) ClientDemo.ico CRect rect:

GetClientRect{&rect ).
int % = (rect Width() - cxlcon + 1)/ 25
int ¥ = (rect . Height({}) - cylcon + 1) / 2

= ClientDeme.rc

=4 ClientDemo.rc2
7 Source Files

& ClientDemc-.cpp ¢ Draw the icon

€] ClientDemaDlg.cpp de.Orawlcon{=, ¥, m_hlcon};

¢+ Connectsocket.cpp

¢4 Dib.cpp

¢ DibBmp.cpp

)| DibCelor.cpp COialog::0OnPainti

¢+ DibEnhancement.cpp

& DibFilter.cop PFC m_Dibl . Isvalid() )

¢+ DibFourier.cpp {

¢ DibOpenCV.cpp

¢+ DibSegment.cpp CClientDE deliGetDIgltem |0C_IMAGE_WND1 )

¢+ RGBBYTE.cpp m_Oibt . Orawidct . m_hDC )
¢ Stdafx.cpp Ffm_Dibt.Oraw(del-=n_h0C )
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Animation Speed
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Backflip
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| criwrn.h
cstddef
cstdio
cstdlib
cstring

—lint maintint argc, char+ argy[])

initf
Hyhpplication app

app.gof ]
} catch (E:

< egndl;
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facecpp x fEEEENEY

(FS He)

Vil B

AEH EHE T
4 5220 {
¢+ face.cpp

4 7 AT ERE unsigned char+ image = (unsigned char+){img-=imagelata )
|| cermnao int widthStep = img-=widthStep:
|| cfloat int width = img-=width;
] climits int height = img-=height:
cmath int s, WSS 0
cridbg.h
crtl:IE"gs.h const int definedvalue = 255;
const int backValue = 0:
crbwrn.h

|| cstddet int sumd = 0

|| cstdio int sumy = 0

|| cstdlib int cntDefPx = 0.
cstring
ctypeh for(y = 0; v < height: w++)
cwchar {

eh.h Iur(x =0 ® < width: =m++)

|| exception [

ermao.h if{image[ IMBARR1(=, v, widthsStep)] == definedvalue)

floath SUMY += )
ios
L] iosfwd
|| iostream
|| istream
L] limits
'—11 limits.h pointMum = cntDefF:x

] locale.h "pointMum " ==<pointMum=<endl;
h] mallec.h Tsumy " <=sum<<endl;

ﬂ math.h Lt zasunY<<endl !
|| new

|| ostream result;

h] salh

] share.h

] sourceannetations.h

] stddefh result.x = 0.

|| stdexcept result.y =
h] stdio.h

}

ificntDefPy == 0)
i
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F. Gasparini, R. Schettini, “Skin segmentation using multiple thresholding,”SPIE
proceedings, pp. 6061-18, 2006




F. Gasparini, R. Schettini, “Skin segmentation using multiple thresholding,”SPIE
proceedings, pp. 6061-18, 2006




212 RGB
Kovac et al.” work within the RGB colour space and deal with the illumination conditions under which the image 1s

captured. Therefore, they classify skin colour by heuristic rules that take into account two different conditions: uniform
daylight and flash or lateral illumination.

Uniform daylight illumination:
R>95, G>40, B>2
Max{R.G.B}-min{R,G.B}<15
|IR-G|>15, R>G. R>B

Flashlight or daylight lateral illumination:
R>220, G>210, B>170

F. Gasparini, R. Schettini, “Skin segmentation using multiple thresholding,”SPIE
proceedings, pp. 6061-18, 2006
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Taegjin Ha, Woontack Woo, “Video see-through HMD based Hand Interface for Augmented
Reality,"HCI 2006, vol. 1, pp.169-174, 2006
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Image Processing
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200 300

Figure 6: Sample result for a “two™ count. Top left: Original
image and the circle constructed. Top right: Segmented hand
and the circle constructed. Bottom left: Zero-to-one transitions
in the 1D signal extracted. Bottom right: The 1D signal itself.

A Malima, E Ozgur, M Cetin, “A fast algorithm for Vision based hand gesture
recognition for robot control,”14th IEEE conference on Signal and Image Processing
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-HoldPointDeltaValue : int = 1

-ThreadManager : CThreadManager*
+Bend(Hold : int = 30, DeltaValue : int = 1) : void
+Stretch(Hold : int = 0, DeltaValue : int = 1) : void
+Hold() : void

+CTETRIXEIbow()

-ElbowControliProc(pData : LPVOID} : UINT

FutDown(Speed ;

e - CTETRIXDrive
:CHXTHand

Nt void

andStop() : void

end(Hold : int = 30,

xltaValue :int = 1) : void

+Stretch{Hold @ int =0, Da\taValue : int = 1) : void
+ElbowHold() : void
+ReadBampeiSonar() : CStniNg

+BampeikunStartUp(Comporth

' CNXTHand
-Packet : CNXTHandMsgPacket*

+PickUP{Power : int) : void
+PutDown(Power : int) : void
+Hold() : void
+CNXTHand()

m :int) : void

CDefaultSensor
-Packet : CDefaultSensorMsgPacketr*
+Read() : CString

. %[+CDefaultSensor(SensorType : SENSOR_TYPE)




-connection : Connection *
-state : NXT BRICK STATE =DISCONMNECT

Sint) : woid
+D0isC ElI'II'IE"EtH .1:|H:|
+CMNXTBrick()

CTETRIXDrive
-Packet : CTETRIXDriveMsgPacket®
+Go(Speed : int, is_Back : bool = false) : void
+Spinfis RSpin : bool, SpinSpeed : int, is Back : bool = false) : void
+Turnfis RTurn : bool, TurnPower : int, is Back : bool = falsel.
+Stop() : void
+CTETRIXDrive()

CTETRIXE!bow
-Packet : CTETRIXElbowMsgPacket”
-AutoSendP acketDeltaValue : int =0
-HoldPointDeltaValue : int = 1
-ThreadManager : CThreadManager*

+Bend(Hold : int = 30, DeltaValue : int = 1) : void
+Stretch(Hold : int = 0, DeltaValue : int = 1) : void
+Hold() : void

+CTETRIXEIbow()

-ElbowControliProc(pData : LPVOID} : UINT

CNXTHand
-Packet : CNXTHandMsgPacket*

+PickUP{Power : int) : void
+PutDown(Power : int) : void
+Hold() : void

+CNXTHand()

C Defau itSensor

-Packet : CDefaultSensorMsgPacketr*

+Read() : CString
+CDefaultSensor(SensorType : SENSOR_TYPE)




= XN O

CBampeikun CNXTBrick

-BampeiCore : CNXT Brick -connection : Connection * :
-BampeiElbow : CTETRIXEIbow -state : NXT_BRICK_STATE = DISCONNECT
-BampeiDrive : CTETRIXDrive int} : void

-BampeiHand : CNXTHand +DIsGonNect}: Yo
-BampeiSonar : CDefaultSensor +CMNXTBrick() ‘
+GoSpeed : int, is Back : boal = false) : void

+Spin{is RSpin : bool, SpinSpeed : int, is Back : bool = false) : void
+Turn{is RTurn : boal, TurnPower : int, is Back : boal = false) : void
+Stopl() : void

+PickUP(Speed : int) : void

+PutDown(Speed : int) : void

+HandStop() : void

+Bend(Hold : int = 30, DeltaValue : int = 1) : void CriticalSection - static CCriticalSdai

+Stretch(Hold : int = 0, DeltaValue : int = 1) : void #SendPacket() : void

+ElbowHold() : void #SendPacket{Buff : unsigned chaw, Length : int) : int
+ReadBampeiSonar() : CString +ConnectWithBrick{connection : Connection *} : void
+DisConnectWithBrick() : void

+CMNXTTools(Packet : CNXTMsgPacket *)

#Packet : CNXTMsgPacket*
-connection : Connection® = NUL

+BampeikunStartdp{ComportMum : int) :

L —" A——— S i — e




= XN O

-BampeiCore : CNXT Brick
-BampeiElbow : CTETRIXEIbow
-BampeiDrive : CTETRIXDrive
-BampeiHand : CNXTHand
-BampeiSonar : CDefaultSensor

CTETRIXDrive

k : bool = false) : void
\ k : boaol = false) : void
+Stop() : void

+CTETRIXDrive()

+Gol Speed :int. is Back : bool = false)

+Spin{is RSpin : bool, SpinSpeed : int, is Back : bool = false) : void
+Turn{is RTurn : boal, TurnPower : int, is Back : boal = false) : void
+Stopl() : void

+PickUP(Speed : int) : void

+PutDown(Speed : int) : void

+HandStop() : void

+Bend(Hold : int = 30, DeltaValue : int = 1) : void

+Stretch(Hold : int = 0, DeltaValue : int = 1) : void

+ElbowHold() : void

+ReadBampeiSonar() : CString

-Speed :int=0

-RSpeed : int=0

-LSpeed :int=0

-SpinSpeed :int=0

-is_Rev : bool = false

-CmdType : TETRIX DRIVE CMDTYPE = STOP

=zConstant>> +LSFIM
<zConstant>> +RSPIN
=zConstant>=> +TURM

+BampeikunStartUp(ComportMum : int) : void
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) CV.ico

s CVire

=8 CVore2

e -}

¢ ClientSocket.cpp
& CV.cpp

&4 CWDlg.cpp

¢ Dib.cpp

¢ DibBmp.cpp

¢ DibColor.cpp
¢+ DibEnhancement.cpp
¢ DibFilter.cpp

¢ DibFourier.cpp
& DibOpenCV.cpp
¢ DibSegment.cpp
¢ ListenSocket.cpp
&4 RGBBYTE.cpp
¢ stdaf.cpp

o E24

Ho o

] ClientSocketh
K] CVvh

1] CVDIg.h

] Dibh

0] DibColorh

] DibEnhancemnent.h
] DibFilter.h

.n] DibFourier.h

] DibOpenCv.h
n] DibSegment.h
] ListenSocket.h
0] Resourceh

K] RGBBYTEh

] stdafch

] targetver.h
Readhe bt

-lint CCYDIlg::CheckDetect( )

{

COib dibl = m_ODib1;
DibGravscale{dibl )

COib dib2 = m_DibZ;
DibGravscaleldib2 )

COib RGEdib = m_Dibt:

Aol A E

A dd0 AHY

DibSkinColorCheckFromRGE(REBdib);

COib ¥U¥dib = m_Dibt1:

DibGrayscalelyuvdin):
DibGrayscale{RERAib):

DibMarphologyErosion{YUvdib )
DibHarphologyDilation{YUvdib):
DibMorpholagyDilation YUvdib ;|
DibHorphologyErosion{YUVdib )

COib and;

DibAND{Y¥UY¥dib, RGBAib, and)

m-0ib5% = and;

COib lable = and;
DibSkinLabling( lable};
m_Dib5s = lable:
DibCoG lable:

CvCircle(lable, xCenter, wCenter, 5)

DibFindFinger( lable}:
DibOrawCircle(lable):

char r[20]:
itoatR.r.10);
CwText(lable, r,50, 70N

BYTE++ ptri1 = lable.GetPtr{};

n_Oibd = lable:

int count = DibCountFinger(lable):

char text[20];
itoalcount, text, 10%
m_Oibd = lable;

COib dibMain = m_Dib1;

CvCircle{dibMain, wCenter, wCenter, R)
CvCircle{dibMain, xCenter, wCenter, 51
CvText(dibMain, r, 70, 50)

CwText{dibMain, text, 50,

m_0ibl = dibMain:

return count:

503




brick.cpp
CircleQueue.cpp
Client.cpp
color.cpp
COMPass.cpp
DefaultSensor.cpp
DefaultSensorMsgPacket.cpp
Dib.cpp
DibBmp.cpp
DibCpenCV.cpp
Element.cpp
error.cpp
filesystem.cpp
function.cpp
i2c.cpp
imgfeatures.cpp
io_8574.cpp
kdtree.cpp
minpg.cpp
motor.cpp
network.cpp
NXTBrick.cpp
NXTHand.cpp
NXTHandMsgPacket.cpp
NXTMsgPacket.cpp
NXTTools.cpp
RGBEYTE.cpp
Sensor.cpp

sift.cpp

sonar.cpp
stdafx.cpp
testver.cpp
testverDlg.cpp
TETRIXDrive.cpp
TETRIXDriveMsgPacket.cpp
TETRIXEIbow.cpp

Sfimage -= YUY

=woid CtestwerDlg::DibfromYUY(COib& dib, int min¥ = 0,

{

COib temp = dib:

COib ¥, U, W

DibColorSplitYUV{temp,¥,U, ¥}

RGEEYTE++ ptr

BYTE ++Yptr
BYTE ++Uptr
BYTE ++¥ptr

for(int i
For(int |
{

tenp. GetREEPLr( J:

JGetPtro .
JGetPtro .
JGetPtro

[ESH R
jo= oW )

PF (HUptrlil0i] == minl &% Uptr[illj] == maxu))

{

ptriillil.r =@
ptriillil.ga = O
ptriillil.b =
cont inue:

H

PFCHwptrlil[i] == miny && vptrlilli] == maxy))

{

ptrlillil.r =
ptrlillil.
ptriillil.
cont inue;

}
else

{

ptrlillil.r
ptrlillil.
ptrlillil.

}
}
dib = temp:

int max¥ = 255,

int maxl = 255,

int min¥ = 0,

int maxy = 255)




¢+ bluetooth.cpp

G brick.cop //device dependent

& CircleQueue.cpp Slunsigned int Sensor::read_raw( )
¢+ Client.cpp get_sensor_valuel i

¢+ colorcpp return raw_&0_walue;

¢ compass.cpp '

¢+ DefaultSensor.cpp

c+ DefaultSensorMsgPacket.c
2 g PP —lunsigned int Sensor::read_normalized] M

¢+ Dib.cpp get_sensar_value( 1

G DibBmp.cpp return normalized_AD_value:;
¢+ DibOpenCV.cpp !

¢+ Element.cpp
¢+ error.cpp £

¢+ filesystem.cpp —|Sensor_type Sensor:get_typel )
¢+ function.cpp return sensor_tvpe;

¢ i2cepp ]

¢ imgfeatures.cpp
¢4 io_B574.cpp

Aftwpe dependent

—woid 3ensor:.reset{bool reply){
unsigned char answer[NXT_BUFFER_SIZE]:

¢+ kdtree.cpp unsigned char command[5];

¢+ minpg.cpp command[0]=0x03: //command length
¢ motor.cpp command([ 1]=0x00;

¢4 network.cpp

¢+ NXTBrick.cpp Hfstart of message

¢+ NXTHand.cpp ifireply N .

&7 NXTHandMsgPacket.cpp connand[2]=0x00;

I
¢+ NXTMsgPacket.cpp elsef

¢+ NXTTools.cpp commnand[ 2]=0x80;

¢+ RGBEYTE cpp 1

¢ sensor.cpp command[ 3]=0x08;

¢ sift.cpp command[4]=sensor_port;

¢ sonar.cpp connect ion-=send( &command{0], 5

. PFreply i
¢+ stdafcpp ! _ _ .
& testver.cpp connect ion->receivel &answer[0].5X

_ iflanswer[4] M
4 testverDlg.cpp throw Mxt_exception!iNxt_exception{”reset”, "Sensor”, Ox00FF & answer(4] n
¢+ TETRIXDrive cpp

¢+ TETRIXDriveMsgPacket.cpp
¢+ TETRIXElbow.cpp
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