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The technology of searching is a crucial demand of viewers in TV programs recently. Since
semantic content of video is difficult to automatically extract, thus our issue focuses on fixed-image
region presented 1n superimposed-text often an intuitive clue for an end-user for specifying a certain
scene in TV program.

We have 2 ways to develop the system of end-user customizable scene search. Firstly,
software based that was implemented using VC++.net was developed and cooperated OpenCV library
as well. End-user has to define pattern for searching but for our experiment, we already constructed
patterns for Japanese baseball game (NTV), football (ESPN), and badminton as examples. We started
simulation our superimposed text detection with Simutlink. Then, the XUP Virtex-1I Pro had used in
our experiment. We are not only studied System Generator of MATLAB but also leant EDK version
8.1 of Xilinx. Precision and Recall are an effective measure to superimposed text algorithm as

precision rate and recall rate measure by 97.67 and 78.72 percentage.
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3.2 psHannldsunsudrnesmsnumninuiiale

321 Emswannldsunsy
midaut Ttsunsu 1@ 1dnToaiie Ao Visual C++.net $3UAY OpenCV library 1u
msvanTlsunsudraasmatunminuuiale Taovuasumswauuinduan
= q’: ' A;. dll -
1. AnAaA1 Global iMatkaULMI 1F OpenCV I8¢ VC++.net
@ = :: =] o u,:
HAI9IANMIAAAT OpenCV 1 18ATIU I aau191AY source force &I
o a & a < 0o @ @ 1
adaaimsasainoulag ldeneiludeudaae T
' = N a
- 11l@ Visual C++.Net 1800 Tools-> Options 1uLMHU1i
A . # - =) o
- 130N Project -> YVC++ Directories ludaa
- ;adsnii e Library files 910 “Show Directories for” 14 tist box
o =} 4 9 = Q’:
- panloAdu Insert New Liazifion folder 71 1@ IN13AARS OpenCV

1ulauss by

"C:\Program Files\OpenCV\lib"

Options
[y £nvironment Platform: Shaw directories far:
i Scurce Control !Win32 _:J |Library files :j

(9 Text Editor )
1) Analyzer ./I ﬁl x +l + ‘
) HgtSese gk YVCEnstaloi Wb

.4 Debugging ${vCInstalCiratimfcllib

. Device Taols $vCInstalDiryPlatformSDKYibiprerelease

{4 HTML Designer $(VCInstakDir)FatformSDKilib

-3 Projects $(FramewarkSDKDir lib

VB Defaults i Frogram Filesiopenswikh
YC++ Build
§ VC++ Directories
Wwebh Settings
i1 Windows Forms Designer < o >
T %ML Designer . v Ll [,

{Ubrary Directories
: Path to use when searching for library Files while building a VC++ project.
Corresponds to envirgnment, variabla LIS,

' oK l Cancel Help ,

31/ 3.8 madapaeh TavnFl¥ewanldans iy opency
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ae lliinmsienidedon Ao Include file A8 1Y list box tAZAIMUA path (Fu@eIAL lavT Tay

1 ¥
iwon laisnniosdana il

"C:\Program Files\OpenCV\cv\include"

"C:\Program Files\OpenCV\cxcorelinclude”
"C:\Program Files\OpenCV\otherlibs\highgui"
"C:\Program Files\OpenCVicvaux\indude"
“"C:\Program Files\OpenCW\otherlibs\cvcamiinclude”

Options
O i orment Patfarm: Show directories for:
{1 Saurce Contral |W‘m32 _‘_P__] llntlude files _:J
i Text £ditor

T et x] vie]

(2 Datghaggflank SVCTrataliDin) atimfciinciude =

_L'l Debugging $(vClInstaliDir)FlatfarmSOKlincludelprarelaase

|1 Device Tosls $vCinstalDir)PlatformSDKYinchkide

i1 HTML Designer ${FrameworkSDKDirJinclude

g Projects C:iProtran Filesbopenc e viincdlinde
C:\Program Files\OpenCWicxcorelincdude

vB Dera”_'ts Ci\Program FilesiOpenCiiotheriibsihighgui
¥C++ Build C:\Pragram FilssiOpenCyicvauxiinclude
s VWC++ Directories C:\Program Fites\OpenCViotherlbsicvcamyinehude )
Web Settings v
1 Windows Forms Designer <. ‘ o ‘el U Y

221 ¥ML Designer

il o o iy AN gy ke VA S
Path to use when searching for inchide files white buitding  YC++ project.
Corresponds to environment variable INCLUDE

oK I Cancel Help J

3171 3.9 n13@apath Include file IHa1M1901¥ 39900 OpenCV

dauuAen Source files 11 list box tag¥1madaa path Tatinmes @ww@uaduiiiunlududu

*C:\Program Files\OpenCVicvisrc"

"C:\Program Files\OpenCV\cxcore\src"

"C:\Program Files\OpenCV\cvauxisrc"

"C:\Program Files\OpenCV\otherlibs\highgui”
"C:\Program Files\OpenCV\otherlibs\cvcam\src\windows"



Options

{7} Environment
2] Source Control
£y Text Eckor
(3 Analyzer
(4 Database Tooks
{1} Debugging
() Device Tools
{4 HTM, Designer
3 Projects
VB Defauits
WC++ Build
g7 YO++ Direckaries
web Settings
) windows Farms Deslgnar
1 XML Deesigner
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X]

Platform: Shaw directeries for:
Wﬂ _j ISaur:e fies _ﬂ

41=iRSEIRS

$(vCInstalOirjatimfc\srcimfc
${vCInstaliDr ) atmicisreiatl
4 i Jcrt!

P ey FilesOpen o selere
C:\Pragram Files\OpenCyicxcorelsrc
C:\Pragram Fles|OpenCvicvauxisrc
C:\Program Files\OpenCWiatherlibsicvcamisreiwindows
C:\Program Files\OpanCyiotherbbsihighgui

R i >
iSource Directories o T
f Path to usa whan ssarching For scurca-fies ta usa For Intelisensa,

I
ok | cacel | nep

5UR 3.10 M3dipath source file 113014 1143V OpenCy

5 uy: yd g I ' VA - A o
vinTuden oknnuaiiludunounsAanden uSuduviia Global  Setting 1M oa 37015 1w

FINAUTENIN OpneCV LaE Visual C++.net

2. aduldsening

) ¥
TwmFasiloniswannuns sudio 1y 1dad1aTlswalni Tasmsdeniuy

File <> New...->"Project” Tag1msiinn “Win32 Application” ¥38 “Win32 console application”

Mew Project

Project Types: Templates:

[ visual Basic Projects . o~
(] visual C# Projects - %‘E L
{27 visual J# Projects [T il

+ 53 visuat C++ Projects MFC DLL MFC ISAPL  Win3Z Console
744 Setup and Deployinent Projects Extenslon Ol Project

+ [1]) Other Projects i -
{7 visual Studio Sokstions

Win32 Project  Windaws windows
Control Libr.., Forms A, %

A Corsale application type of Wind2 project.

Name: l Hello|

Location: ! CifOpencCy Projects)

¥More J Cancel

Help

) o]
|

7 3.1 myadal)senlva
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¥
w g4

o s 4 & L g & . v 4 ¢
HAIIUT T UL HADUUOIAUUUY Developer Studio BZE13719UUMNT 3 II'N’CT HUAAD

&
<project name> veproj , <project name> sln, <project name=>.cpp, stdafx.cpp HiE stadfx.h H3 StdAfx

deuinduldd header Aoufiazifanisasyind FudulseTovunlunidaaarlums

aoulwadTusunsu

3. AimsRouldsunsus iy OpenCv

[
¢ o o A 95 O

wWa'lWd <project name>.cpp  BIMTUANAMTINIABITDITY Open  fin

L] ¥
a

Hinclude<cv.h>, #include<cxcore.h>, #include<highguih> AITILIRNKAEINN stadfxh MmUY
- . 3/ s dw = a @ e A .
\fiAN13 build  error 18 BimiuRAsmIAanInuawIz lullsion Ao @onuy “Project™->
i &y [V - . : =
“Properties™ ton “Linker” Tuuiil > “Input” 1lBEH VD -> “Additional Dependencies:” 91NUUINY

o A g - o
path 4 path 21 udu T Insemsil Aedims Trnaalavwss fe

cxcore.lib, cv lib, hightgui.lib, cvaux.lib lft¥ cveam.lib

Hello Property Pages

|
|

Cammand Line
{ % Browse Information
i) Build Events
i Customn Build Step
i—_] Web Deployment

Additional Dependencies

Specfies addiional items to add to the link line (ex: kerneld2.kbY; conflguration

Cancel l S

specific,
oK I

Configuration: inctwe(Debug) :J Platform: jActive(Win32) _‘_’1 Corfiguration Manager...
++ Corfigur atian Properties Sdditional Dependendiss cv.lib cxcore.lib highgui.lib _!
Gereral Ignore All Default Libraries Na
Debugging Ignore Specific Library
__;] CIC++ Maodule Definition File
i3 Linker Add Module to Assembly
General .. Embed Managed Resource Fla
% Input | Force Symhol References
Debugging " Dalay Loaded DiLs
Systern
Optirnization
Embedded IDL
Advanced

qUR 3.1 fedumsiinlavnslulusion
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4. m3ndanmIniala (Image Access )

by i & a ]
Tumadndaniiin 9214 Iplimage class ¥4 Taus1s Fuduwilavosnwnld

Ty 1PL uaz Opencv APT Huhdluiadfuiug miiFdmiumafusiavesdoyann guin 14

| z o e ] té
Tt ipLh Tulaus15 opencv sumua ¥ e Idaneadesfladiu 18 Tnodwnazazain ¥

»

Tnsaa$13w93 Iptimage figdunudaiiae

typedef stuct _Iplimage

{

}

int nSize; /* sizeof(Ipllmage) */

int 10; /* version (=0)*/

int nChannels;  /* Most of OpenCy functions support 1,2,3 or 4 channels */

int alphaChanne!; /* ignored by OpenCy */

int depth; /™ pixel depth in bits: [PL_DEPTH_BU, IPL_DEPTH_8S, IPL_DEPTH_16U,
IPL_DEPTH_165, IPL_DEPTH_32S, IPL_DEPTH_32F and IPL_DEPTH_64F are supported */

char colorModel{4]; /* ignored by OpenCY */

char channelSeq[4]; /* dito */

int dataCrder;  /* O - interleaved color channels, 1 - separate color channels,
cvCreatelmage can only create interleaved images */

int origin; /* 0 - top-left origin,
1 - bottom-|eft origin (Windows bitmaps style) */

int align; /* alignment of image rows @ or 8).
OpenCY ignores it and uses widthStep instead */
int width; /" image width in pixels */

int height; /™ Image height in pixels */
struct _IplRG! *roj;/* image ROL. when it is not NULL, this specifies image region to process */
struct _Iplimage *maskROL; M must be NULL in OpenCy */
void *imageld; /* dito */
struct _IpiTilelnfo *tilelnfo, /™ ditto */
int imageSize; /™ image data size in bytes
(=image->height*image->widthStep
in case of interleaved data)*/
char *imageBata; /™ pointer to aligned image data */
int widthStep;  /* size of aligned image row in bytes */
int BorderMode{4]; /* border completion mode, ignored by OpenCyv */
int BorderConst[4]; /* ditto */ :
char *imageDataOrigin; /* pointer to a very origin of image data
(not necessarily aligned) -
it is needed for correct image dealiocation */

Iplimage;

51 3.12 Tnsaadaves Iptimage 1ulovs13 Opency

Tum 3418938 To1iu 113 Opency wiifaddu TauSuninmnilaldia loda

CvCapture *input_videc = cvCaptureFromFile(“filename.avi®);
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: 9 A ey L) b 4
911U Tun1T access 1NBuHTHIR IBUAZM T get property 48990 1o UsznouAe Hunsauvsy

gy iudu

cvQureyFrame( input_video );

Ipiimage *Getframe = cvQureyFrame( input_video );

long Number_fame = cvSetCaptureProperty
{Input_video,CV_CAP_PROP_FRAME_COUNT);

CvSize frame_size,

Frame_size.height =
cvGetCaptureProperty(input_video,CV_CAP_PROP_FRAME_HEIGHT),

5. MINAAINATA D

4 o g i = 3 ﬂg ot . .

diosvinnadianiniiudeinisias Inwia Towudii ludd Application Tag
] 1 o 1 ] ¥ =) o o 3 )

Tileastuns afremtidnlnd waziadlymae Tumsida lidudas Tidiu vuimeeadale

=4 = ' s 'Y o ] ¥ : . 4
Tvwiafinandady uadesnsuaasnaluvuinlunseungniimualiun Application Fevia
A o t o : o 1 ¥ dd da =] ~ o
va4in loBuuialuagiiulihiv Aldannsauaaana’lé uag vnadn il fawiieonund

3
VTANNIN

autudmmu llsunsud urusnuimaiiunms aad s FuduumlSuvug

L'

A oy e = o ] Y o 31 vé‘f A
m‘WVIhlﬂ get W ia laimsudaidiuudhunsasnauunaawed 1sunsy llﬁﬂﬂ‘b‘ﬂ'n

@
DrawFunction(); Taoil code tiana 1Ad1ua 19l

void CMKAppDtg: :DrawFunction { HDC hDC, BYTE *pImage, LONG [DestWidth, LONG IDestHeight,
LONG ISrcWidth, LONG iSrcHeight, WORD sBitCount, DWORD biCompression)

{

HBITMAP hDIB;

HDC hMemDC,;
HPEN hPen;
LPBITMAPINFO pBitmapInfo;

if { sBitCount >= 16 ) {
pBitmapInfo = ( LPBITMAPINFO ) new unsigned char [ sizeof ( BITMAPINFO ) ];
} else
{
pBitmapInfo = ( LPBITMAPINFO ) new char[ sizeof ( BITMAPINFOHEADER ) +
(1 << sBitCount ) * sizeof ( RGBQUAD ) ]; //GrayTalbe[256]
imemcpy ( pBltmaplnfo->bmiColors, &GreyTabie4[0], sizeof ( GreyTable4 ) );

by
//pBitmapInfo->bmiHeader = BitmapInfo.bmiHeader;
pBitmapInfo->bmiHeader.biSize = sizeof ( BITMAPINFOHEADER );

pBitmapInfo->bmiHeader.biwidth = |SrcWidth;



pBitmapInfo->bmiHeader.biHeight = |SrcHeight;

// change it when the display invert (-LSrcHeight)
pBitmaplnfo->bmiHeader.biPlanes =1;
pBitmapInfo->bmiHeader.biBitCount = gBitCount;
pBitmapInfo->bmiHeader biCompression = biCompression;
pBitmapInfo->bmiHeader.biSizelmage =0;
pBitmaplnfo->bmiHeader.biXPelsPerMeter =0;
pBitmapInfo->bmiHeader.biYPelsPerMeter =0;
pBitmapInfo->bmiHeader.biClrUsed =0;
pBitmapInfo->bmiHeader biClrimportant =0;

DOUBLE dDestRatio = ( double ) iDestWidth / ( double ) IDestHeight;
DOUBLE dSrcRatio = { double ) ISrcWidth / ( double ) ISrcHeight;

DOUBLE dZoom;
LONG INewDestwWidth;
LONG INewDestHeight;

if ( dDestRatio > dSrcRatio )
{ //shrink by height
dZoom = { double ) IDestHelght / { double ) ISrcHeight;

}
else
{ //shrink by width
dZoom = ( double ) IDestWidth / { double ) ISrcWidth;
}

INewDestWidth = ( LONG ) { 0.98 * dZoom * ISrcWidth );
INewDeastHeight = { LONG ) ( 0.98 * dZoom * |SrcHelght );

INT dx = ( IDestWidth - INewDestWidth )}/ 2;
INT dy = ( IDestHeight - INewDestHeight ) / 2;

hMemDC = ::CreateCompatibleDC { hDC );
hDIB = ::CreateDIBitmap( hDC, &pBitmaplnfo->bmiHeader, CBM_INIT,
pImage, pBitmaplnfo, DIB_RGB_COLORS };
::SelectObject ( hMemDC, hDIB );
SetStretchBltMode ( hDC, HALFTONE );
StretchBIt ( hDC, dx, dy, INewDestWidth, INewDestHeight,
hMemDC, 0, 0, ISrcWidth, [SrcHeight,
SRCCOPY );

hPen = ::CreatePen ( PS_SOLID, 1, RGB (0,0, 255) };
::SetBkMade ( hDC, TRANSPARENT );
::SelectObject { hDC, ::GetStockObject { NULL_BRUSH ) };
:SelectObject ( hDC, hPen );
::Rectangle { hDC, 0, 0, IDestWidth, IDestHeight ) ;

::DeleteCbject { hPen );
::DeleteObject ( hDIB );
::DeleteObject ( hMemDC );

delete [ 1 pBitmapInfo;}

33
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6. miven llsunsnlugduu Mutithread
=Y & y o = o o '
yiaveussa susmunsontaiugerianeldaniilaonssy MEC 1Aun
ELE] ° A e o
IBIA9U (Worker  Thread) 1iussaf i lunissdivae viaviamludneaniiuausemn
o/ A 1= = :; ] i ] é’
Tdsupsundng sz lufmwmamaiulahdunpedes uamu ol waaaisidmuadnan 14
P ] = [ o o - 4

uazissa ldadndudndefudly (User Interface Thread) wsiaf 1 umsadiadulad e

Y]

¥ td
afndwdadenudldou duiutdwmasiulaivinne Taolulaseawuil 1diussasegl

Auan (U 3.13)

#~

(Thread#1 Display ) {

»
[

3
19 lunsuaana, AILANMIARAD AU 14

¥
i
3
s
H
§ i
2

3 {
Access tW3w, U5 H ﬁm'mﬁnﬂﬂ A1
{ ;
i

BATIAIUMIUTAINT J :\\“ﬂﬂ‘uTﬂiﬁaﬁTﬂ ”j

Ui 313 pnamissavedlsunsudumantaedrBanadly

n15132M#A Handle vousia TasluTassnuiimsyssae 2 1 Ao

hGrablmageThreadHandle L0g hThreadDoneEvent

DWORD WINAPI GrabImageThread( LPVOID IpParameter);
HANDLE hGrabImageThreadHandle;

HANDLE hThreadDoneEvent;

DWORD - dwGrablmageThreadHandelD;

: ¢ 2
DTUA T A U 10559 79 Cread Thread(); YHIN

if ( capture )
{

hGrabImageThreadHandle = ::CreateThread( NULL, 0 , GrabIlmageThread, NULL, 0,

BadwGrablmageThreadHandlelD );
if ( hGrablmageThreadHandle == NULL )
{

¥

11MessageBox( NULL, "Could not make a thread", NUL.L, MB_CK),



DWORD WINAPI GrabImageThread( LPVOID lpParameter)
{
BOOL Loop = TRUE;
for (::)
{
// display
while ( !bDataPauge && { NumFrame > nCurrentFrame )

{
cvSetlaptureProperty{ capture,
CV_CAP_PROP POS_FRAMES, (double} nCurrentFrame ) ;
bDataOK = TRUE;
frame = cvQueryFrame{ capture );
if( 1frame )

break;
i :InvalidateRect ( hAppDlg, &DisgplayRect, FALSE )
int a = (int)} cvGetCaptureProperty( capture,
CV_CAP PROP_POS_FRAMES };
nCurrentFrame++ ;

CString text;
text.Format { "%d¢%, a };
::SetWindowText {( h3lideNumber, text };
pslider->SetPos ( a );
1:5leep ([ Speedvalue );
1 _
if { NumFrame == nCurrentFrame )} nCurrentFrame--;
if { bDataPause } {
cvSetCaptureProperty ( capture,
CV_CAP_PRCP_ POS FRAMES, (double) nCurrentframe ) ;
frame = cvQueryFrame{ capture );
if( lframe )
break;
::InvalidateRect ( happblg, &Displaykect, FALSE );
::Sleep ( Speedvalue });

}
cvReleaseCapture( &capture );
return TRUE;

35
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7. ¥YA1 User Interface Y9902 1151051
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MIAUM Superimposed Text UHIAle
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4.1.2 Random Frame Candidate

¥ w o a Iﬁ 1 aa = o a =] ~
VINUDTIUNAUU DEUATIEHIUUTIY 9 v¥047@ 1o Tﬂﬂ’llﬂ’i'lz‘ﬁ‘l’]ﬁg 2 UMM TWJIJ

v v
frame rate 30 frames/sec AU 9UATIEHNAL 60 W5 V1MUY VHIUATLUTUNIS Random
Frames Candidate t11n15180nuW3u0Y Random MUfivd 25 il3unuyiniy mvirzdisns e

g o W y 1 P : o [ w
vianua 60 i5u ez liidasanswensindoslaolanlss Towd uaz wafoonumiud lid1aiu

4.1.3  Multiple Frame Integration

& =1 L a A A = a4 a Fs

VYURADUY LﬂuﬂWii]Nlﬂiﬂﬂ]ﬂﬂﬂﬂ“ﬂ 25 LwﬂJ IHADIWEN 2 NLEET Cﬁﬂlwiﬂﬂﬂquﬂi1gﬂ
H b & o a g @ 'a
HU ﬁ]gﬁﬂ\“'ﬂuﬂ'lw gray scale 'VN'HJJﬂ TﬂUﬂ1ﬂ]51lﬂﬂﬁﬁ]?ﬂﬂ1Wﬁ !ﬂuﬂ'lw gray scale DINUU U

:f [ 9 A . —_ = = A
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mWﬂ'ﬁ]dqﬂ (Max Image) as ﬂ‘IWﬂ'Wﬁ‘IiIﬂ (Min Image)

MinfMAGE (x, y) =min(p,(x, y)) (4.1)
JeCi

MaxIMAGE, (x, y)=max(p, (x, y)) (4.2)
JeCi
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4.14 Sebel Edge Detection
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4.1.5  Text Box Classification
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4,1.6  Area boundaries
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= o = q’: o qr ’ 1 7 ]
HHDTADUWATEINUR 26 WOIA TﬂU‘iUﬂHVJSM AT 25 WOIA UaT TuA counter 9
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1 Wosa UWOTADINHANINUA 3 WOIA iﬂtﬁﬂﬂ] inin max mean aan'lﬂ"immaxwammumﬂn

1Ay s-function 11¥11914A 0 pseudo-code Aaan 11l

if InputPort(26).Data = 49
fori=1:25
maxframe = max(maxframe , InputPort(i). Data)
minframe = min{minframe , InputPort(i).Data)
multimatrixmean(:,:,i} = InputPort(i).Data
end
form = lires_m
forn= lires n
meanframe(m,n)= mean{multimatrixmean{m,n,:))
end
end
OutputPort(1).Data = minframe
OutputPort(2).Data = maxframe
OutputPort(3).Data = meanframe
end
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TUAILUIUNIT superimposed text AWA1ANA1 1Y 9zdundomaniuIn sobel edge
¥ >
detection, text box classification, area boundaries 'mmmﬁmmnizmumimmuﬁw%’aunuiu
udon S-function  “mimeesample”  Tawthamiamiuildaindefuds Tudhg s-fonction
A [ sy @ [7] 1 J
“mlmeesample” muqmﬁnummﬁwmuﬂma'lﬂu
=t 2 u’: Qs 1 N i 1 o
Inaindunavianua 7 woin Tasfumnimgaga mwdiga nwade ad1saswosmiu 3
4 [ =] ; 9 oA o v =4 o = o o
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v 4
Wavun 3 Woin Taeriie1 RGB ¥0aiWsu area boundaries 1A s-function W13 e pseuda-code

fama lli

if InputPort(7).Data == 49
% do a sobel edge detectlion
edgemax = sobeledgedetection(InputPort(1).Data)
edgemin = sobeledgedetection (InputPort(2).Data)
edgemean = sobeledgedetection (InputPort(3).Data)

Yo o text boux classilication

textboxred = settextbox(edgemax,edgemin, edgemean,InputPort(4).Data)
Yo make rectangle

rectiextboxred = makerectangle(textboxred)

finalframered = max{InputPort(4).Data, recttextboxred)
finalframegreen = block.InputPort(5).Data
finalframeblue = block.InputPort(6).Data

OutputPort(1).Data = finalframered
OutputPort(2).Data = finalframegreen
OutputPort(3).Data = finalframeblue

end
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aelulddin laniniiariunaaludnedy 2T sunsy iMrPaCT  Tilsunsu

d1M3UN13 download file ﬁddﬁ’.ﬂlﬂi"ﬂ‘nﬂﬁﬂd FPGA HYU Programming Cables 15210 Parallel fi1
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¥
=11 1
USB n3eenee i FPGA Tranaoin System ACE Tilsunsuitnuiad stream blllﬁﬂq compact flash
ladruzunu
d'l =y ‘3 ﬁi‘ [ 1 dyt: 3 a =}
o1 da Tdsunsuiuuwds Tlsunsveztunmans lUiduun himsidenl
= 4 . P A
# create a new project (ipf) 48707 OK t&19: UM Welcome to iMPACT aa31)7i 4.18 Tdiden
e T sunsuiaulugduoy vy mfvaouiidesntsariuInaaldd Bitstream aagn

yoianaaod ldiden Configure devices using Boundary-Scan (JTAG) (1A20A Finish

©IMPACT Project

- (]

[7] Load mos recant project fie when (MPACT slars

¢ creale anew project £ ipf) 3 A\ A 7 ) ; ] ' Fonean

U7 4.18 Dialog Box usmileidaltlsunsy Impact

ETIMPALT - Welcome to iPACT

Please select an action from the igt below
(#) Confiqure devicas using Boundany-Scan (JTAG)

{ Automaticelly conneet to a cabie and dentfy Boundary-Scan chain
(> Frepare 3 PROM File
"3 Frepane a System ACE File
" Prapare a Boundary-Sean Fla

.

T+ Confgure devices

+ ek E Firish i { Cancel I

U1 4.19 W11 Welcome to iIMPACT 1iWeidenmislfainfidesmsnnlisunsy
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4 Verify
p Get Device ID
xcf32p XGCCACE KC2Wpi
bypass bypass bsst_rev__t!; 7 Get Dewce SlgnaMreﬂJsercode :
DO ! Ass:gn Mew Configuration File.. l

314 4.20 tiiolU 31N 3HIIMS initialize chain 15902

Q PR - . 5 &’ =Y Q
TlsuniuvziInts auto initialize chain Y1131 Favzuans WuF 3 §afo xeB32p

. . v . &
bypass, xcccace bypass WD xc2vp30 blstirevflféb.bttwgﬂllﬂu dialog #31¥ Tnanldsuniu

o ¥ y
bitstream #1uad I luda%1 dvfu 2 usmiu Masafiugiuiiu Bypass
] o A A . o @ a A v 1
doud iRt udy Viex-il Pro dmsvuaianaaod lunsaihluynid
¥ a - b s er Y ] ¥ ¢ A Y Ye
xc2vp30 IYhimsasraaeudasie USB wmdisenindiveiatuaios d11amniseiieaey
= Y ] o 1.7 B S 1oy a4 a = : ar - ‘5 '
Fovuiosud) 0031717 Initialize chain 111i8naTy Mdipufailymludnuaz@usgiiu uanai
3/ . » »
TdviinsAndaTysunsy ISE Anju Tunsaindaenisdnds ISE webpack 31%70300 n1agan

] ya  w . P B A o a P
uuzi1liAaea ISE Foundation LETUﬂEl‘HLW‘E]ﬂﬂﬁﬂuﬂﬁlﬂﬂﬂﬂgﬂ‘lﬂﬂﬂﬂﬂ1ﬂﬂ1

T Assipn New Confige ation File

{ookm. E,gdfdcwmentfbm rev 1_Sdbist_ r'ev 1 E/bctstream y, 7! 4 £k §§?

._1
L@ﬂbas! rev_1_Ebit
i bist_rev_1_Babi

Fename betrev 1B o]
ﬁ,‘fJ Cancel

l &;ncelM ] r Bypass l::

Fletype: | Af Design Fios ("bit "ol “nky "ssc “bad)

] 4 a I
U 4.21 WidenWd bt tiesinnarimIvaansgueiananes
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o

vnuiinAun 1 IWE bist rev_1_6.bit 910 11'IWA BIST # Download 11 udna

OK 91miu Tadnynaa51 xe2vp3o udufion Program #2311 4.20 520192111015 Download
] o 3 o . J . ilq 3¢ w 5

Tiisunsuasgueiald vimiuezdl Dialog Box #1111 015 Verify 9104159 ndwnmivssuy

o o = o o o d -
NAZNINVIUIUDL VDR Tﬂ‘ﬂlﬂiMﬂﬁllﬂﬂﬁﬂﬁﬁﬂﬁﬂﬁﬂ?ﬂﬂ 422

VINTEXA
L

hid
%cfa2n XECACE xc2vpds
bypass Bypazs bral_rev_1_Bb.bit
sl

Program Succeeded

3 .22 lesmsa iuivaaldd bit asgiivedamaneslddnie

]

mely Build-In Self Test 71 18R 103 uas Tthiy WudmagoulssAniom
Y9IUB3 A XUPV2P Teutsaiies 15 161ha Tasdl feature 14521 Build in Self Test 13e50450

mInaTaudasananadlu 2 gﬂu‘uu A9 Non Processor Based test Design 11 Processor Based test

o

1 3 3
design TaoNuuLLINTIUATIUAQUMS T NUYDILBTAALT

1) Power Supply itng RESET generation

2) 100MHz system clock, 75MHz MGT clock, 32MHz SystemACE controller clock
3)LEDs

4} Push buttons 1 DIP switches

5) MINTAIDINN VGA uailnod

6) Audio CODEC beep tone passthrough and power amplifier

7)Y R8232 serial port interface

8) PS/2 serial port interface

9) Silicon Serial Number

10) WofALRAY
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11) Configuration Source and mode selection, Platform FLASH, USB, PC4 and
SystemACE Compact FLASH
dmuszuuiduiludeld processor Tumanaunuilidun
1) SystemACE conu_'oller processor interface
2) Audio CODEC PCM data path
3) 1/100 Ethemet interface
4) MGT ports
5) DDR SDRAM module and Serial Presence Detect PROM

10 18AnAe Serial Port  1dhAudnasauiuiSvedosud Titla Tsunsuy

& . _ : ; .
Terminal 44y 1 (14 Window-> Hyper Terminal ->Accessories/Connection) lﬁﬂﬂﬁ%ﬁﬂu‘qﬂﬁlﬁu

¥ £ 1
o

= a 1 = 3 5 ) ) Aa q’/‘ = =
UM Q3T “9600Test” 100N Connect Using WU A HINAAAL Serial Port (”lunsm‘um

Usb2Serial tRonantlu Com 3 nalunsfi fivmuId1e Serial Port Tawasa s wmuasnilu com 1)

WA IR AR 19

( Bits per Second= 9600 \

Data Bits = 8

Parity = None

Stop Bits = 1

\ Flow Control = None /

an'lUn1n3i1la Switch Reset UMuaiANAROIN USOIMATINIYIIVEIUDTA

=l 3 ad g 3 =y & =1 @ &
naaadnains 1 asa Quasdfdmimsnadie 12 3wd szitumsdaTlsunsuvesdneda

A o o o é‘ = ] qs L. = iqn
aonlu) ifons Reset ud1iil9aziu LED anWiuduaadinnadd 11sunsy nitial Mg Xilink
Tdduaaiminaaeudl LED lunsdind liddedanaiasznitamisnaaey donnusdigl

4.23 11 terminal
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1 - Test SATA port with Aurora loopback.
2 - Test Ethernet with WEB example.

J - Test ACY7 audio codec.

& -~ Test System ACE.

5 - Test DDR SDRAM.

6 - Test Expansion connectors.

q - Quit

31 4.23 wiheedeuTuyeaizuy Build-In Self Test #iulusuniu Hyper Terminal

Sueun31vIM EDK 8.1

3/

» *
ynitazisun13 194U Xilink  EDK - 43905y venSu@misefou EDK  Ae

4
i)

J > E4 o P+ w
Embedded Development Kit i3 Xilinx Wanntiumn Tasfivesa xup2ve fifinnuainisniedy
5311 PowerPC 111 MicroBlaze vlﬁ L‘ﬁu Soft Processor Core ﬁm%’u“l%’am”lu IPGA '[vwmww
7 L A ¥ 3 o
Aavsya I aunsuduniedlie EDK iy doaiinisariulvan Package

b
http://www xiling com/univ __ /XUPV2PAiIb/AID rev | 1.zip fumdahinis Unzipdd ARAIAUNT

TWatno 3% boards miuADU Xilink XUP V2P 1121913 . \EDK boardiXilinx\boards 1u
M xitinx_xup_ v2p sl Idotinednuazvewiivaianaanslulnssauil
L= J & r
Walsuniy EDK Yuun A Td5unsuezaiuda 1iden BSB Builder udn OK
u’j ¥ A P = v dy Y ar o y:;’ 3 10 @
911y 1H1800 Folder Na21AY Project 1 Mafa vzt 1A Folder Juinlnidmivau

4

Tamnwizifiosninlu Project XPS  fazil IWlddosativezoisna Idiiannuduausznitns

reste e oF Jpen Exisng proeet

B{‘?}; {9/ Bass Syslom Budder wizard frscommanded)

( Blank XPS project
@ ) Gpan a recenh project

BomofarMore Prsects v

Warr 1a

Browss nstaled EDK examplas jprojects} here

oK Cancal

gﬂﬁ 4.24 Wi 15NV Base System Builder Wizard



58

Ao Hved1d Base System Builder Wizard lunviusmivldvininden 1
. ) ' PV '] & u P ) Y]
would Like to create a new Design” Tududndudoniu aziiiumaii bsb file setting 5itlu

o v o o a o
Usedwdunldanu project Imigalusunonusniu madwan 8 s il soalviiuun

aau

< Base System Builder - Welcome

Welcome to the Base Syslem Builder!

This tool will lead yous thoough the: slaps necessary o create an smbadded system.

Ptaasa bagin by selectng cne of the follvwing aptiana:
(3} | would kke 10 craate a new desigh

<7y | woudd e 1o bad an existing bsb teltings file (saved from a previons session)

T "
: : Browrse

U 4.25 viThooAeuTuK1¥a 1B Base System Builder

' - s o Y o A .
mamﬁm‘i‘lumimaﬂuaiﬂnﬂnmmﬁ‘wmu 1f1@on “1 would like to create a
ef ] 1 0’:
system for the following development board” iU lua1uU94 Board Name Hufivaiavainis

Xilinx J1A199 umilean AN UuYeFATY Virtex-T Pro 1100 “XUP  Virtex-1l Pro

&8 aw o A A . " Ayt
Development Board” NOYMUAUIIAUADN LUAEIOIN Board Revision rf]u «¢” lupsaif inuwy

o q

youeia XUPVZP  AuanadndalildfoUl package wosdauese xupv2e  aslu
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- < RO
..\EDK\board\Xilinx\boards %319 cancel n32UIUNIT Base System Builder Wizard filnauuds

Tfodd Package aalulvames lutuneusinainludradu

Select & tanget developmert boand:

- Base System Builder - Select Board

Sel=ct boarg
{8 would hke to create a sys!em farthe inIomng developmerﬂ board

Board vendar Xl . . LY

Note: Vist the vendurwmﬂnraddlundhmwmm
Vendors Webate rtach Ifo
Wk, irt] P, inftion Fles

() 1would bk to creale a system for a custom board

Board descnphion
The KUP Vatexl Fro Development System provides an advanced harwars. platform thal
consists of & high perfomancs Videx-1 Pro Flatform FPGA sumounded by a comprehenaive ;
: gollection of peripheras that can ba used to create a complax ystem and o demongdrate the |
| capabilty of the Vinex-ll Fro Platform FPGA i

M Info <Back |[ MNeas | [ Cacel |

U 4.26 vdonueiananviidesmsayiinisoenuUY LYY

, o 1 d . ¥ A
ao1n1iian Processor Core 1z 1% 1a53n15 FaluftlazuudonlduTnmsves PowerPC

Core A4ATAN 4.27

gﬂﬁ 4,27 ﬁmmﬁan Processor Core ﬁﬂﬂfﬂ‘u
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A0 1 HIN13 Configure 19 PowerPC &1 Tududl nuadWannvzeiunelfiag

dufonszdssotdonnudnle lumsdaniaeg Tesazetursmmizdun 19 uTnsanuil

MmN

v Base System Builder - Configure PowerPC

PowerPC

System wide setings

Reference siock P

frquency. ﬂocasaar-clack Bus clack trequency:
100,06 M JOILE v MHE 0000w MHe
Reset polariy ) \i-’fl X\

Processar cardiguration
Debug I:F

(5 FPGAITAG
» CPU debug user pins oy

CPU genan and trace png
) No debug

On-chip memary (OCM)
(Use BRAM)
Gala

Lecta astup

[7] Enzble

Mare Irfo Cieak | Nets | [ Cancd |

‘31]‘?1 4.28 NiNw Configure PowerPC 1Ha 1HUIA

System Wide Setting 924 Processor Clock Frequency ATy issdnmd iy

AN 4A) Processor THAVTAT 100 MHz #eATY Bus Clock Frequency A1TNDYD4521/U Bus

Y ¥ ]
Tunisefasudoyal1fu1senae Device A199UAT Core Processor 1adaniiuasn1AA 100

& r dy o ' o
MHz Famiazin lUds sygnd 199 uiu SDRAM Tunionds

Processor Configuration 11131 Debug I/F Tiaan 1A FPGA JITAG nuteauh
a ' [ ' . E w
921017 Debug  TEUVAIUNNAIW USB  @1uA1 On-Chip  Memory %37 131417y Data i

. cl”n:l ¥ o a 4;4 34 c{ = 4§, ' @
lnstruction  TuInTa0uil Banudesnmsszinuiid sl sunsuuazdoyaimifatuszniishiau
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i » » )
@1 3 ua 109 BlockRam AaviudimdnTuiaanives 139 32kB d sy cache Yaowirdld

r
o

31z de T lFanulumdefidoans Feed TUndusEH719 Memory 11 Processor LAzziIngg

initialize A1 Cache 181970 Software Veawan 1d lungndamy

RS232_Uart_1

Peiphersi: [OPBUARTLITE v

Baudrate fis
per secandal:

Data bits;
Parnty:

] Useintenupt

U7 4.29 eismadmFumslFau Serial Port

Tuauve RS232_Uart_1 TAaaasdn 1alil mugii 4.29 Tas1H Baud rate =

=

115200 (Tue 104 Baud rate i davusnnag 1uiui 9600 uamadiamndanss Mluszau

a = [

& o » 1 A o A g A 3 .
115200 5207 12 iuieNazdiuse Towl ludeams access A1ME1NRBIRAIULNIL terminal
dumsanilymnoviavesszuvaslillduin Tasnmiz luszuuiszdeadayada sz

PC MJ FPGA ) Data Bits = 8 Parity = None

] SraACE_CompactFlash

[} LEDa_4Bit el
e
[ Uss imemupt

2] D\PSWf_#Bﬁ rm;aSh«;mi
Penpheral | OFE GRI0 ) ~:

[} Use mtomant

] Push@utons 50 i

U 4.30 damidm3umalyas LED vina 4 1in uaz DipSwitch 1410 4 U0
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Tuaauv03 LED &u Dip Switch Mag 1#Ra Peripheral 137 0PB GPIO ms1z1ilu

H ) o ] ' o
device NS uTUADA access 115 usptalain

T4 Software Setup 1u NAAADAYBY STDIN,STDOUT Iifenilu
RS8232 Uart 1 ﬁiﬁ]‘ p:«'ﬁ'vumﬁaanﬁ?:'«’faqa'lﬂm&huma Serial Port 212U Sample Application

Selection 1HIADNINWIY memory test

STDOUT: |RS252_Uat_1 v

Select the sample C application that you would Bce 10 have generated. Each applcation wil
nciude 8 Srkor scripl.

Mamory tas

Bustraie system aliveness and pedorm a basic readvmie test 1o each mamory in your sysem

[ Pedohera salftest

Pardorm a simple sef tex {or each perpheral n your systen.

o/ ]

Creavis” }- oo [Tt ] (Cconcel

zﬂﬁ 4.31 Aamlua IMved Software Sctup

vindina1aunin imuuden1iTsunsy Generate Software ¥® Memory Test
X d = o o H H v
duan Aeedin1s M@ aA 17192171 Instruction, Data, Stack/Heap 13 Tnutha Taoda' 131 jocm_cntrl

o LY ] R w oo ' a
5w ua MY Instruction LAY docm_cntrl ﬁ'lﬂilllﬂU‘lTﬂgﬂﬁ‘)‘lJ Data hUl Stack/Heap
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Mamory Tast

Selact the memory devices which wil be used Lo hokd the folowing program sections:

instruction: |[SEINIETY B —_—].]
Data: [docm_crtr . vl
Stack/Heap: | docm_crik N v]

gﬂﬁ 4.32 ﬁﬁh's:uuﬁﬂ:ﬁmﬁvﬁaqn Data, Instruction iley Stack/Heap 14

A o : ' : =1 ¥ n‘: = J
disiimsasamamsacoudoouds Tdsunsuszuaasapnimuavesssuuiadniun

. o 4 & & ” o
1¥NA Generate tﬁuﬂul'diﬂﬂuﬂﬁmm Base System Builder voa 115190

5] Base System Builder,2 System Created .,

Below is & surnary of the system you have crealed. Pieass review the information below. ¥ L is
comect. it Genenate > 1o enter tha information inlo the XP 5 data base and ganerate the system {las.
Otherwise retum lo the previous page to make corections.

i Processor: PPC 205

| Processor clock: fraguency. 104.000000 MHz
| Bus clock freauency: 100.000000 MHz
IBebuqiletfa«:e: FPGAJTAG

i On Chio Mamory ;. 5 KB

q ]
! !

Thie addrass maps belkow have been sutoraticaly assigned. You can modfy them using the
aciting festures of XPS.

vy s ) ST
¥ fﬂ:”f. e P
iy - R

X

T

Cplbsy
gt e ke s Spare e
T Wi B e &

— O
Db Zepb_C_RNG_BA: (40000000 OTFFFFEFF
obs bam 4 k1 00000000 RO000TFFF

opb vatke
opb_gpio LEDs _4Ba
aphoonia___ (HPQWa AR

e 06OFFFF
x4 Q0OFFFF e
O ADOONG, ... . . D dOOFEFE.

[t ) o ] [ )

13U 433 whesapmadaiminuaiiesfiatinuluszuy
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£ Y ¥
YUABUABUINING  Generate Hardware N Software 1o 1% Tua e Tnsany
dmivludiuves Hardware 1iulidon Hardware -> Generate Bitstream (W8%17113 synthesis
& o ¥ ¥ o o
3¥1UUNIY Hardware YU Tudunouszanaleianlssuim 4-6 win 1un1s Generate 35 UUVIHUA

g 4 1@ a a & = =4 1 o o
panuY (ANMTIWHBYNUYsEaNTaMveuniey) iloiaiwuds ael)vzaon Ind Software #7

4

i ¥
AppMemory # laimsdoum Tiaounthil wToue1 13 Tavmsiaun software tiuazianlaw
c§ 9/ - @ ¥ 7] o a d‘l ¥ 3/ Q s
MY C Frazaoaliminann T sunsuneums Map fuariauds e Tnaadh luds %3 Build

. . . ‘é o . ; o &«
Project 7014 Software -> Build All User Application Fragmimiain Library YUN1T0I7UAY

3 1]
= |

o 1. - o o .
Hardware 1 laa$19'TUnaunyil o Build iaFaud 11015 Download W4 Bitstream v03T1l5
= et as { o @ { =
waluiil hlaadauesa FrGa-amsonld §nusums Downtoad wuviastumsmiouszunly
by 0w 1 G; Q o : a oo
wiou1Anau uadavin Software  Nezu 1M 1uTNs Y Had TN U NI ATZ VY Xilink
Microprocessor Debugger (XMD) topTuInan Sefiware mq’ﬁ’a FPGA 1ﬁﬂﬂﬂn Launch XMD

Winion 1dan Debug -> Launch XMD. .,

Processcr: pped0s_0 Architecture: PowarPC
Carrection Type

(D Sinuiater () Hardware S G- ol - st
On Chip Hardware debugging aver JTAG cable

| JTAG Propartias | Advanced Oplions

|
| JTAG Caple

ek (05601 T e ) (N
|
i |
! [v] Auta-Discover JTAG Crain Defintion

User 13, Devica Name 10 Caza IR Length \ S« a

[ save ][ Coce ]

U 4.34 Aamdmiu XMD newsulyam
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u!: I @l 4 a

VINTNTEULEUaA9 Dialog Box 11981013 1 Processor @2 Trulumsyhau 14
AN PPCA0S 0 (Ma0aIfo 0 91 1 42 0 3T default ¥9335D1) 91010 1 tab ITAG Propertics
q i 4 o ' & g o
Widonmwdwaaiazdidoyailu ype USB wazdonna1i uTtu 6000000 NA save UdITZUL

. z
ALMINTIT XMD Y1
d.yci = ' @ r qf ~
Tuszun xMD fiflumsaasio hlds PowerPC Core ¥1UE W USB R UIs111N

; e e v - 5 ] . . . =
Anamiandoodiozinemdinainnacealaoas ¥ LowerPC 14 Embedded Linux i1y
)

syunilfianaileuer1?

GAEDK\binwntwmd.exe

umption: Selected Device 3 for debuyging.

JTAG chain confiquration

Device 1D Code IR Length
85659093 16 ¥CF32p
BabBB1B93 8 System ACE
B127e¢B23 14 HGZUP3D
(XMDz Connected to PowerPC target. Processor Uersion No @ Bx2881B3aB
Nddress mapping for accessinyg special PoverPC features from XMD/GDR:
{-Cache <D > Disahled
I-Cache Disabled
D—-Cachke Disahbhled
Dicabled
Start Address - BxFFFFEPEH, Sice — 32768 butes
Bisabled
Disahled
onnected to ‘ppc' target. id = @
wtarting GDE server for “ppc'' target (id = @) at TCP port no 1234
Mbx: 1s
estlpp Memory implementation ppcdB5 6 system. log systen_incl.make
libgen.log ppc4@h_1 system.make
PCOPES synthesis system.mhs
platgen.log system.bsh system.mss
platgen.apt systen.gui system.xnp
HMDx cd TestApp_Hemory
®HD: 1s
executable.elf src
MD;x doe executable.elf

UM 4.35 WA XMD Haaaa 914z shell prompt

A ) o
Wiov Shell Prompt uda I A cd TestApp Memory AR dow exceutable.clf

A 7 2 ¥ q A w
lNﬂﬂW]HlTﬁﬂﬂﬁﬁﬂHﬁjTHﬂﬂIUHLW@V“ﬂ]i?HTUiHﬂﬁN



it GAEDK\bin\ntixmd.exe

invalid command nane ‘'dag"

AMDx dow executahle.elf

UARNENG: Attempted to read lucation: UxfffffFFc. Reading ISOCM menory not

ted
section, ,bLext:
section, .init:
section, .fini:
section, .hootH:
section, .hoeot:

section, .rodata: Bx21808890-
section, .“ddtdz. ﬁxJIBHQHB

section.
section.
section,
section.
section,
section,
section,
section,
section, .eh_fp

ﬂxffffﬁ”ﬁﬁ thfffﬂd?t

BxfffF84c Bxfftf34ﬁ5
HxffFEFBAcW-AxFFEFRATA
Hod FEFEEFo—Habiuuisidd
*21808032
x21H880H34
k21808831
% -8x2186B0338
218008338-@x=21880334
Ax2 18083 38-0Bx2 1800334
Bx21880330-Hx2 1 8BU34c

Bx218U0 35 B2 18030
ane @x2189@355—ﬂx2189@364

section, .jor: Bx21800364-Bx21PA6R

section, .gcc e
section. .sdata:s
section, .shss:

xcept_tahle: Bx21800368-Bx21888368
: Bx218P0168-0x2180836C
Ax2180036¢ -Bx2180A36c

section, _bss: Bx21i80036c-Px21B0U38H

section, hss_st
section. hss_he
Downloaded Program exec
Setting PC with progran
PC reset to UxFEFFEffc,
WHMDx run
PC veset to BxEFFFFFfc.
Trocessor started. Type
LN MG

ack: Bx21800388-Hx21R8EUWIH
ap: Bx21800L98-Ux218013%0
utable.elf

start addye = UEFFFFfflec
Clearing MER Regyister

Clearing HSR Regy
“"stop" to stop DI

5UN 4.36 1619 XMD U@ 9a9 4= run Y94 program ag

Tunouillitla Hyper Terminal Y ua Tifdanie il

A

Data Bit
Parity =

Stop Bit

\N

§-8

None

5=]

Flow Control = None /

'
=

b4

' 4 o o ] ]
L!ﬁ?ﬂﬂ'l!:“ reset IV ITANAADININHUY ﬂﬂ$1‘l’f‘il%ﬂﬂ31ﬂ'ﬂ “Enter Main, Exit Main™

4 4 ., @ - 4 ©
Fuind19e terminal A uduadaiu Faanninad1a Embedded Processor YUINATLANM Y

FPGA 18
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MIHAUI8aN03 1M Superimposed Text detection AIUHLDIA FPGA

Fuduiuezidlumsuanswanin Bitmap sonumiveneiinef deluiunay
1 d
usmiusgnaaau Tasms Inaao1 TWaniw Bitmap €1 11801311 DDR-SDRAM 1321 aana
¥ A o & Y A a oA
NWDOANNHIIUDUMDT HI9¥ADINN1TINNUNTaiAD DDR SDRAM Y11 512 MB Las
Compact Flash 411@ 1GB Y83 Kingston v0u0ilinaiNsoasunisuaana'ld 800%600 1t

Y
Hoy

‘ = ! ] ]
7Un 4.38 pmadedumesirlasznang vemw, veia, usu uaz min (o)
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iSu91nM3a§14 Project Base System Builder fuInaasy yawduneduTuum
A u19ui 9 uABY Processor Configuration 1¥¥iAan Device dasolfiuildanm rs232,
SysACE Compact Flash, DDR_512MB_64Mx64_rank2_rowi3_col10_cI2_5, Plb_bram if entr] 1
(I1don111A¥04 Blockkam 13 64 MB) mimiIiidan sWio §10 Rs232 dauTulsunsudils

» ¥ ¥
nagouty Tuasdiimaduneivisassgoq imsedoanmsazadia Software Project

O devices

DOR_512IMB_64Mx64 rank2_rowld_col10_ol2 5

[ Use remat

{1 DDR_512MB_64MX64_rank1_row13_col11_cl2_5
[] DDR_256MB_32NXE4_rank | _row13 col1l_ci2_5

[} DDR_1ZBMB_15MXE4_ranic]_row!3_col3_ci2_5
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components.  1A8T53U Simulation Model Generator 928141910 IWdRana 1t lins
generate YA Netlist 1nE W Bistream FIMTUAIUY0 Hardware Core System.mss = e mss
$1anmnerea1asine S79191u3 WY peripheral , Standard VO devices interrupt handler
routines LRI NI IOU Libgen vetin1snstaaenlausiiuay tafesldan v

dwsuns 1 auldd mhs, mss awnsosuTiwazBealdiiuein  Platform
Specification Format Reference Manual c‘ﬁmgﬂuiﬂmﬂa{ Doc U039 EDK  Installation Path,
System.ucf = User Constraint Files fiauiudvafanaassiies 19ar dhu Il dfidusins assign
port 1R netlist fsnilrdoudeondosuanmmiy port address Tuuaianaans

lutumeuse T srefutedeild system.ucf LilBATI9g Modules Aifimsszme
Ao 2zl Module RS232_Uart_1 constraints , Module SysACE_CompactFlash constraints,
Module DDR_512MB_64Mx64 rank2 rowl3 coll0 cl2 5 constraints UAGIY1A Modules Tua

484 TFT LCD VGA frameBuffer dg 1HIANM assign Ao lilfiasne 1 1diay

# Module for VGA FrameBuffer TFT LCD

Net fpga_0_VGA_FrameBuffer _TFT_LCD_CLK_pin LOC=H12;

Net fpga_0_VGA_FrameBuffer TFT_LCD_CLK_pin IOSTANDARD = LVTTL;
Net fpga_0_VGA_FrameBuffer_TFT_LCD_CLK_pin SLEW = SLOW;

Net fpga_0_VGA_FrameBuffer TFT_LCD_CLK_pin DRIVE = 12;

Net fpga_0_VGA_FrameBuffer_TFT_LCD_HSYNC_pin LOC=B8;

Net fpga_0_VGA_FrameBuffer_TFT_LCD_HSYNC_pin IOSTANDARD = LVTTL;
Net fpga_0_VGA_FrameBuffer TFT_L CD_HSYNC_pin SLEW = SLOW,;

Net fpga_0_VGA_FrameBuffer_TFT_LCD_HSYNC_pin DRIVE = 12;

Net fpga_0_VGA_FrameBuffer_TFT_LCD_VSYNC_pin LOC=D11;

Net fpga_0_VGA_FrameBuffer TFT_LCD_VSYNC_pin IOSTANDARD = LVTTL;
Net fpga_0_VGA_FrameBuffer_TFT_LCD_VSYNC_pin SLEW = SLOW;

Net fpga_0_VGA_FrameBuffer_TFT_LCD_VSYNC_pin DRIVE = 12;

Net fpga_0_VGA_FrameBuffer_TFT_LCD_B_pin<0> LOC=H15;

Net fpga_0_VGA_FrameBuffer_TFT_LCD_B_pin<0> IOSTANDARD = LVTTL;
Net fpga_0_VGA_FrameBuffer_TFT_LCD_B_pin<0> SLEW = SLOW;

Net fpga_0_VGA_FrameBuffer TFT_LCD_B_pin<0> DRIVE = 6;

Net fpga_0_VGA_FrameBuffer_TFT_LCD_B_pin<1> LOC=J15;

Net fpga_0_VGA_FrameBuffer_TFT_LCD_B_pin<1> IQSTANDARD = LVTTL;
Net fpga_0_VGA_FrameBuffer_TFT_LCD_B_pin<1> SLEW = SLOW;

Net fpga_0_VGA_FrameBuffer_TFT_LCD_B_pin<1> DRIVE = 6;

Net fpga_0_VGA_FrameBuffer_TFT_LCD_B_pin<2> LOC=C13;

Net fpga_0_VGA_FrameBuffer_TFT_LCD_B_pin<2> IOSTANDARD = LVTTL;
Net fpga_0_VGA_FrameBuffer_TFT_LCD_B_pin<2> SLEW = SLOW;

Net fpga_0_VGA_FrameBuffer_TFT_LCD_B_pin<2> DRIVE = §;

Net fpga_0_VGA_FrameBuffer_TFT_LCD_B_pin<3> LOC=D13;

Net fpga_0_VGA_FrameBuffer_TFT_LCD_B_pin<3> IOSTANDARD = LVTTL;
Net fpga_0_VGA_FrameBuffer TFT_LCD_B_pin<3> SLEW = SLOW;

Net fpga_0_VGA_FrameBuffer_TFT_LCD_B_pin<3> DRIVE = 6;

Net fpga_0_VGA_FrameBuffer_TFT_LCD_B_pin<4> [OC=D14;



Net fpga_0_VGA_FrameBuffer TFT_LCD_B_pin<4> IOSTANDARD = LVTTL;
Net fpga_0_VGA_FrameBuffer_TFT_LCD_B_pin<4> SLEW = SLOW;

Net fpga_0_VGA_FrameBuffer_TFT_LCD_B_pin<4> DRIVE = §;

Net fpga_0_VGA_FrameBuffer_TFT_LCD_B_pin<5> LOC=E14;

Net fpga_0_VGA_FrameBuffer_TFT_LCD_B_pin<5> IOSTANDARD = LVTTL,
Net fpga_0_VGA_FrameBuffer_TFT_LCD_B_pin<5> SLEW = SLOW,;

Net fpga_0_VGA_FrameBuffer_TFT_LCD_B_pin<5> DRIVE = 6;

Net fpga_0_VGA_FrameBuffer_TFT_LCD_G_pin<0> LOC=D10;

Net fpga_0_VGA_FrameBuffer_TFT_LCD_G_pin<0> IOSTANDARD = LVTTL;
Net fpga_0_VGA_FrameBuffer_TFT_LCD_G_pin<0> SLEW = SLOW,;

Net fpga_0_VGA_FrameBuffer _TFT_LCD_G_pin<0> DRIVE = 6&;

Net fpga_0_VGA_FrameBuffer TFT_LCD_G_pin<1> LOC=DS;

Net fpga_0_VGA_FrameBuffer_TFT_LCD_G_pin<1l> IOSTANDARD = LVTTL,
Net fpga_0_VGA_FrameBuffer_TFT_LCD_G_pin<1> SLEW = SLOW,;

Net fpga_0_VGA_FrameBuffer_TFT_LCD_G_pin<1> DRIVE = §;

Net fpga_0_VGA_FrameBuffer_TFT_LCD_G_pin<2> LOC=C8;

Net fpga_0_VGA_FrameBuffer _TFT_LCD_G_pin<2> JIOSTANDARD = LVTTL;
Net fpga_0_VGA_FrameBuffer_TFT_LCD_G_pin<2> SLEW = SLOW,

Net fpga_0_VGA_FrameBuffer_TFT_LCD_G_pin<2> DRIVE = 6;

Net fpga_0_VGA_FrameBuffer_TFT_LCD_G_pin<3> LOC=H11;

Net fpga_0_VGA_FrameBuffer TFT_LCD_G_pin<3> IOSTANDARD = LVTTL;
Net fpga 0 VGA_FrameBuffer_TFT_LCD_G_pin<3> SLEW = SLOW;

Net fpga_0_VGA_FrameBuffer _TFT_LCD_G_pin<3> DRIVE = 6;

Net fpga_0_VGA_FrameBuffer_TFT_LCD_G_pin<4> LOC=G11;

Net fpga_0_VGA_FrameBuffer TFT_LCD_G_pin<4> IOSTANDARD = LVTTL;
Net fpga_0_VGA_FrameBuffer TFT_LCD_ G_pin<4> SLEW = SLOW,

Net fpga_0_VGA_FrameBuffer TFT_LCD_G_pin<4> DRIVE = 6;

Net fpga_0_VGA_FrameBuffer _TFT_LCD_G_pin<5> LOC=E11;

Net fpga_0_VGA_FrameBuffer_TFT_LCD_G_pin<5> 10STANDARD = LVTTL,;
Net fpga_0_VGA_FrameBuffer_TFT_LCD_G_pin<5> SLEW = SLOW;

Net fpga_0_VGA_FrameBuffer_TFT_LCD_G_pin<5> DRIVE = 6;

Net fpga_0_VGA_FrameBuffer_TFT_LCD_R_pin<0> LOC=G9,

Net fpga_0_VGA_FrameBuffer_TFT_LCD_R_pin<0> [OSTANDARD = LVTTL;
Net fpga_0_VGA_FrameBuffer_TFT_LCD_R_pin<0> SLEW = SLOW,;

Net fpga_0_VGA_FrameBuffer_TFT_LCD_R_pin<0> DRIVE = b;

Net fpga_0_VGA_FrameBuffer_TFT_LCD_R_pin<i> LOC=F9;

Net fpga_0_VGA_FrameBuffer_TFT_LCD_R_pin<1> IOSTANDARD = LVTTL;
Net fpga_0_VGA_FrameBuffer _TFT_LCD_R_pin<1> SLEW = SLOW;

Net fpga_0_VGA_FrameBuffer_TFT_LCD_R_pin<1> DRIVE = 6;

Net fpga_0_VGA_FrameBuffer TFT_LCD_R_pin<2> LOC=F10;

Net fpga, 0_VYGA_FrameBuffer_TFT_LCD_R_pin<2> IOSTANDARD = LVTTL;
Net fpga_0_VGA_FrameBuffer_TFT_LCD_R_pin<2> SLEW = SLOW,

Net fpga_0_VGA_FrameBuffer_TFT_LCD_R_pin<2> DRIVE = 6;

Net fpga_0_VGA_FrameBuffer_TFT_LCD_R_pin<3> LOC=D7;

Net fpga_0_VGA_FrameBuffer_TFT_LCD_R_pin<3> [OSTANDARD = LVTTL;
Net fpga_0_VGA_FrameBuffer _TFT_LCD_R_pin<3> SLEW = SLOW;

Net fpga_0_VGA_FrameBuffer_TFT_LCD_R_pin<3> DRIVE = 6;

Net fpga_0_VGA_FrameBuffer _TFT_LCD_R_pin<4> LOC=C7;

Net fpga_0_VGA_FrameBuffer_TFT_LCD_R_pin<4> IOSTANDARD = LVTIL;
Net fpga_0_VGA_FrameBuffer_TFT_LCD_R_pin<4> SLEW = SLOW,;

Net fpga_0_VGA_FrameBuffer_TFT_LCD_R_pin<4> DRIVE = 6,

Net fpga_0_VGA_FrameBuffer_TFT_LCD_R_pin<5> LOC=H10;

Net fpga_0_VGA_FrameBuffer_TFT_LCD_R_pin<5> IOSTANDARD = LVTTL;

70



71

Net fpga_0_VGA_FrameBuffer_TFT_LCD_R_pin<5> SLEW = SLOW;

MNet fpga 0_VGA_FrameBuffer TFT_LCD_R_pin<5> DRIVE = 6;

Net fpga_0_VGA_FrameBuffer_TFT_LCD_BLNK_pin LOC=AS;

Met fpga_0_VGA_FrameBuffer_TFT_LCD_BLNK_pin IOSTANDARD = LVTTL;
Net fpga_0_VGA_FrameBuffer _TFT_{CD_BLNK_pin SLEW = SLOW,

Net fpga_0_VGA_FrameBuffer_TFT_LCD_BLNK_pin DRIVE = 6;

]
G

mﬁﬂﬂﬁ mss

BEGIN DRIVER

PARAMETER DRIVER_NAME = tft_ref
PARAMETER DRIVER_VER = 1.00.a

PARAMETER HW_INSTANCE = VGA_FrameBuffer
END

BEGIN DRIVER
PARAMETER DRIVER_NAME = generic
PARAMETER DRIVER_VER = 1.00.a

PARAMETER HW_INSTANCE = opb2dcr_bridge_0
END

BEGIN LIBRARY

PARAMETER LIBRARY_NAME = xilfatfs
PARAMETER LTBRARY_VER = 1.00.a
PARAMETER PROC_INSTANCE = ppc405_0
END

@

3 4t vy 34 L) = '] J o cs' Fi )
Tutuasudauniu fiannezesuwdimohanludazdmdsildlszmall
< . o a &
Tupoudu Usznouday th ref 934ilu Driver Reference §1MTUATTHIIUYOL VGA FrameBuffer
Aweufomudondnodyn 1ua1nYa opb 1163 der_bridge #u#IN 3 A0 Library “xilfatfs”

] ’ = A o 1 i
dAulavsiinqums erundiouvea tddngnifiueglu Xiling System ACE compact flash

Y 3
TaamotuIid mhs 7'ldadeaiu

PORT fpga_0_VGA_FrameBuffer_TFT_LCD_CLK_pin =
fpga_0_VGA_FrameBuffer_TFT_LCD_CLK, DIR = O

PORT fpga_0_VGA_FrameBuffer_TFT_LCD_HSYNC_pin =
fpga_0_VGA_FrameBuffer_TFT_LCD_HSYNC, DIR = O

PORT fpga_0_VGA_FrameBuffer_TFT_(LCD_VSYNC_pin =
fpga_0_VGA_FrameBuffer_TFT_LCD_VSYNC, DIR = O

PORT fpga_0_VGA_FrameBuffer_TFT_LCD_BLNK_pin =
fpga_0_VGA_FrameBuffer_TFT_LCD_BLNK, DIR = O

PORT fpga_0_VGA_FrameBuffer_TFT_LCD_B_pin =
fpga_0_VGA_FrameBuffer_TFT_LCD_B, VEC = {5:0], DIR = O
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PORT fpga_0_VGA_FrameBuffer_TFT_tCD_G_pin =
fpga_0_VGA_FrameBuffer_TFT_LCD_G, VEC = [5:0], DIR = O
PORT fpga_0_VGA_FrameBuffer_TFT_LCD_R_pin =
fpga_0_VGA_FrameBuffer_TFT_LCD_R, VEC = [5:0], DIR =0

BEGIN opb2dcr_bridge

PARAMETER INSTANCE = opb2dcr_bridge_0
PARAMETER HW_VER = 1.00.a
PARAMETER C_BASEADDR = 0xD00O00000
PARAMETER C_HIGHADDR = 0xDOOOOQ3FF
BUS_INTERFACE SOPB = opb
BUS_INTERFACE MDCR = dcr_v29 0

END

BEGIN plb_tft_cntr_ref

PARAMETER INSTANCE = VGA_FrameBuffer

PARAMETER HW_VER = 1.00.d

PARAMETER C_DEFAULT_TFT_BASE_ADDR = 0b00000000000
PARAMETER C_PIXCLK_IS_BUSCLK_DIVBY4 = Obl

# start with display off

PARAMETER C_ON_INIT = 0b0

PARAMETER C_DCR_BASEADDR = 0b0000010000

PARAMETER C_DCR_HIGHADDR = 0b0000010001

BUS_INTERFACE MPLB = plb

BUS_INTERFACE SDCR = dcr_v29_0

PORT SYS_dcrClk = sys_clk_s

PORT TFT_LCD_CLK = fpga_0_VGA_FrameBuffer TFT_LCD CLK
PORT TFT_LCD_HSYNC = fpga_0_VGA_FrameBuffer TFT_LCD_HSYNC
PORT TFT_LCD_VSYNC = fpga_0_VGA_FrameBuffer TFT_LCD_WSYNC
PORT TFT_LCD_B = fpga_0_VGA_FrameBuffer_TFT_LCD_B

PORT TFT_LCD_G = fpga_0_VGA_FrameBuffer_TFT_LCD_G

PORT TFT_LCD_R = fpga_0_VGA_FrameBuffer TFT_LCD_R

PORT TFT_LCD_BLNK = fpga_0_VGA_FrameBuffer_TFT_LCD_BLNK
END

BEGIN dcr_v29 :
PARAMETER INSTANCE = dcr_v29_0
PARAMETER HW_VER = 1,00.a
PARAMETER C_DCR_NUM_SIAVES = 1
END

3
o

o i . ' a4 o w
Winsnldounilasat Address 1u Module da lUiWa i nuaeaadesiuldviaszuy

Tu plb2opb_bridge THIAY code 1 Tidait

PARAMETER C_RNGO_BASEADDR = 0xD0G00000
PARAMETER C_RNGO_HIGHADDR = OxDOOOCQFFF
PARAMETER C_RNG1_BASEADDR = 0x78000000
PARAMETER C_RNG1_HIGHADDR = 0x7807ffff
PARAMETER C_NUM_ADDR_RNG = 2
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4 »
Tu opb_uartlite Tinlaeuaududail

PARAMETER C_BASEADDR = (0x78050000
PARAMETER C_HIGHADDR = Ox7805ffff

y v g [ ﬂy
11 apb_sysace IRiQsuauTludail

PARAMETER C_BASEADDR = 0x78060000
PARAMETER C_HIGHADDR = 0x7806ffff
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N. .
Reeall rate = a——————onu » 1004
a"\“'r + .ﬁfm
Precision rate = m w 100%-

(5.1)
Tagmmuald Nediudnudwmshing ooy superimposed text gndas , Nm diudniu

Aundafinaiamadun uaz NEDuSwud i iifdun Aane1avo2 superimposed text

M15197 5.1 M Semdioy PR fu RE Wdusaumsmveunialudanadny

A method of Edge Deteruons  Regall Precision

Sobel 03.553%  69.18%
Laplacian of Gaussian 46.77% 24.153%
Robext 30.65%  6203%
Prewin 82.26%  5553%
Cann 33387%  17.13%

' =1 a
VINHAMINATINLT ]9 51 UALDY Recall IODNNIRIAARAD Sobel > Canny > Prewitt > Robert >
3 6 roa
Laplacian of Gaussian ll&t& Precision §3¢@ fuilu Sobel i
o T [ o e 4 i a J @
msiamann lie miindsziniainves Algorithm # lddasuiuin Tasldnisianauuy Recall

UAY Precison IMABURYUAIT1aR 5.1

M31an 5.2 minnfisuiou PR i RE Tu3alenvame i
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Badiminton  90.2% 60 9%
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A Quick Scene Search with Constructed Mapped
Charts for TV Sport Programs
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Absiract—-This paper presents the Fast scene search algorithm
using fixed-image regions of the superimposed-text in a video.
Our scheme focuses on the fixed-image region of the super-
imposed-text which is often an intuitive clue for an end-user
for specifying a certain frame in a sport video. The video scene,
consisting of superimposed-text detection using MFI algorithm,
and Mapped Chart (MC) which constructed the index of a
pattern matching, will be searched by the user. Our method
found that the searching method with MC was faster (reduced
the time consuming more than 507%) and more robust.

[. INTRODUCTION

In recent year, the video technology has been developing
for multimedia contents, especially in the sport video. The
technology for the fast search, in video scenes, is crucial
demand of sport fan clubs and sport coaches. Sport videos that
contain some fixed background scenes are well planned and or-
ganized, and have similar meaning information. However, the
most viewers, watching the sport video, usually want to skip
unwanted scenes in the video. The video summarization [1)]
and Video Indexing [2] are the existing ways of this research
fields. In the literature, the video summarization and the video
indexing, however, still have a limitation of languages, huge
storage and difficull to implement. Our survey techniques,
e.g., text recognition [3][4]), Face recognition [5]. and specch
recognition [6) are often used in this area of the video
searching. Thus, this paper focuses on the system that can be
used in the world-wide, and that can be easily implemented in
the real world. The superimposed-text is crucial information
for the scene summarization. Thus, we are interested in fixed-
image regions of the superimposed-text which is often intuitive
for an end-user for specifying the certain frame in the sport
video. This paper is firstly described our proposed method
in section 2. Definable patterns will describe in section 3.
The superimposed-text classification (section 4) will briefly
introduce Muld-Frame Integration (MFI), mostly found from
[7} by R.Wang. It is not only importance of fixed-image
regions but also crucial plays a major and fundamental role.
The fast searching algorithm is proposed by using the Mapped
Chart. The rest of this paper is organized as follows. The
pattern matching s shown in the section 5. Experiments and
discussions described in the section 6. Conclusions and future
work described in the section 7. ‘

Amnach Khawne
Department of Computer Engineering
Faculty of Engineering
King Mongkut’s Institute of Technology Ladkrabang
Bangkok, Thailand 10520. Email: kkamnach@kmitl.ac.th

I1. PROPOSED METHOD
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Fig. I. Block diagram of system

Following figure 1, the end-user can define the patterns for
searching the interested scenes. Then, the pattern is defined
is desirable by the user, and the pattern depends up on the
knowledge of each sport catcgory. Some sport types have
complicated regulation and environment, such as baseball,
tennis, golf, etc. In addition, the definable pattern has to be
the majority referred to the dominant knowledge of the end-
user to define the pattern. Moreover, access every frame in
the video file made a laden method for searching. We offer
the superimposed-text classificatton methed for cluttering the
sport video shot which contains the superimposed-text, and we
create the Mapped Chart for updating the superimposed-texi
position. The Mapped Chart is used to reduce the consumed
time for searching. The patiern matching stage is used to find
the matching scene by using the template matching technique.
The filtering marking stage which is used to change the
sequence of match scenes become a position for the user who
can be searched that scene. The position called key frame is
used for the user who can search the scene by jumping™.

ITI. DEFINE PATTERNS

From our observation, the fixed-image region of the
superimposed-text can be suitable pattern for using in the sport
video searching. Our interested areas are information on the
superimposed-text which is crucial information. Format of the



superimposed-text will be occurred in the same position during
the game, including positions, colors, and styles as well. In
the different frame, some fixed regions of the superimposed-
text describe the meaning of the scene. The example of the
superimposed-text has shown in Figures. 2, (a) soccer (b)
baseball (c¢) tennis

(¢) End game scene of Tennis

Fig. 2. Example of scenes which have fixed-image regions of the
superimposed-text is in the wideo files. (a) Soccer (b) Baseball (c) Tennis

The define pattern is-an important stage as the depth of
details of the search, depending on pattern. Domain knowledge
of a sport will help the user to understand how defined pattern
are. In our previous research, we recommended two options of
defining the pattern. The first method is manually selected texts
or symbols as a pattern by searching the desired pattern using
a rectangular search box. The second method. [8] is directly
to select a pattern using a tool which automatically assists
users to find their specific patterns. When the user search
for a proper pattern in a TV program, the second method is
recommended that it can be advantageous over the first method
when the user selects an optimal pattern.

IV. SUPERIMPOSED-TEXT CLASSIFICATION
A. Random Frame Candidate

In a common real-life video, the super-imposed text will
approximately appear for 2 seconds, i.e., 60 consecutive
frames in 2 seconds. Thus we will process every 2 seconds
for the candidate frame. Normally, 30 frames per second have
similar to the frame inside. If we process all of 60 frames, the
time consuming takes a long time. The optimal process exists
before we find the superimposed-text called Random Frame
Candidate (RFC), so we randomly choose 235 frames from 60
frames. In our experiment shown that 25 frames process and
60 frames process are the same and this stage will reduce
the time consuming. Block diagram of the Superimposed-Text
Detection shown in Figure 3.

A
2|

ama Candidate
A
_‘..’

Text Box Classification

Fig. 3. Block diagram of the Superimposed-Text Detection

B. Multi-Frame Integration (MFI) [7]

After-we are random frames from the candidate stage, the
initially selected frame is converted into grayscale. Then, the
25 frames grayscale frames will be integrated into a minimum
and maximum- grayscale image using the equation in (1) and
(2). The result of this stage has shown in Figure 4.

Mind MAGE(z,y) = min(p;(x,y)) (1
3 i

MazTMAGE,(z,y) = max(p; (z,y)) 2)
4 i

Where pj(x,y) is the pixel value at the same location, and C';
is amount of collected frames .

Fig. 4. Example of Max/MAGE and Min!I M AGE in tennis games

C. Sobel Edge Detection

After generating MinT M AGE; and MazIMAGE;, we
will employ edge detection on both of them. There are many
ways to perform the edge detection. However, the well-known
methods are Sobel, Prewitt, Robert, Canny and Laplacian of
Gaussian. To find the best method of the superimposed text
classification, we have to proof by using these methods in our
test. We use precision and recall which commonly used in
information retrieval (IR) to summarize the superimposed text
detection results:

N,

Recall rate = m x 100% (3)

Precision rat Ne . 100% (4)
recaswonrale = —m———— )
N, + M; g

where N, is a number of correctly detected Superimposed
Texts, N, is a number of miss detected Superimposed Texts,
and Ny is a number of false detected Superimposed Texts
repectively,



D.  Text box Classification

For the step of text classifications shown in Fig. 5 , we use
the M x N (20 x 10 pixels in our system) window to scan
the integrated image and classify each window as a text or
a non-text. We choose M > N because video captions will
always align horizontally. If the edge density of the window
is larger than the predetermined threshold, it will be classified
as a text; otherwise, it will be classified as a non-text. In our
experiment, the threshold is empirically assigned to 0.70. We
do not move the window at 1 pixel step, because the process
will take more time consuming and it is not necessary. To
consider the trade-off between the precision and the speed, we
move the window 10 pixels horizontally and 5 pixels vertically
at a time referred to [7] which used only MazIMAGE,,

N/4
S :
M £ M

’

MinIMAGE,

NidNHGE,

Fig. 5.~ Test box classification procedure

but our purposed algorithm used both of MaxIMAGE, and
MinIMAGE; to calculate by using the AND operation. The
results give us superlative more efficient than the previous
algorithms. The reason for choosing the Maz{ MAGFE; and
MinI MAGE; is that the result from Sobel edge detection
in MaxIMAGE; and MinIMAGE; will be different but
it should be almost the same in the superimposed area. The
AND operation is used to reduce the error.in the process of
classification in the window scan (M x N). The result of the
superimposed-text detection step is shown in Figure 6.

Fig. 6.

Result of Superimposed-Text Detection.

E. Mapped Chart

Each frame is divided into blocks of size 4 x 4. The objective
of this stage 1s for a faster yet precise search. We construct the
Mapped Chart for updating the position of the superimposed-
text that is detected from the previous stage. The Mapped
Chart consists of 2D graph which has timeline (horizontal)
and block numbers (vertical). Block numbers are divide into
16 values ( Bixi, Bix2, Bixs, - - Biyxa). The examples of
mapping chart are shown in Figure 7.

(c) Mapped Chart of Tennis (20 Minutes)

Fig. 7. Mapped Chart of sport video

V. PATTERN MATCHING

Positions of the pattern defined by the end-user will be
analyzed with corresponding Mapped Chart, and then positions
of the pattern of blocks of size 1 x 1 and 1 x 2 are processed
by the pattern matching. The process will be accessed only
block 1 x 1 and 1 x 2 of the appeared superimposed-text.
This appreach has been reduced the time consuming and has
correctly performed matching. The frames that do not have the
superimposed-text were omitted. The system will compare a
frame with an adjacent frame in a sequence and then compare
with a set of frames of given target frames. We have a template
glt, j] and we wish to detect its instances in an image f[i, j]
using (5). An obvious thing to do is to place the template
at a location in an image and to detect its presence at that
point by comparing intensity values in the template with the
corresponding values in the image.

o Z (fij — 9i.5)? < Threshold

[i.j€R (5)
0 ; otherwise
If the value of I becomes 1, the position of the frame is

positioned to the right. Afterwards, a template frame is used
to compare and to locate the position of the frame. If a frame



matches with template frame, then it produces a binary number
of 1 or a mismatch produces 0 or off. It is processed every 60
frames per a time for the same reasons as in MFL. Sometimes
an error, however, can occur when a text appears more than
2 seconds. Therefore, the position which allows the user to
jump between frames will be marked when a mismatch (0)
and a match {1) becomes.

Chse block equials 00 frames
To mark marchad parern

(a}

i — T
(b)

ff | ! R
[c)

Fig. 8. Example of pattern matching (a} TV pregram movie file ,{b) sequence
of match , not match and {c) the result of fillering sequence.

VI EXPERIMENTS AND DISCUSSIONS

Our experiments were accurately performed to investigate of
the proposed method. Video files consist of six types of sports
such as soccer, baseball, tennis, basketball, badminton, and
snocker. The videos, encoding in AVI format, were captured
from broadcasting sport on television. Baseball has image
size of 512 x 384 aand has frame rate 29 fps. Soccer and
Tennis have image size of 320 x 256 and have frame rate
30 fps. All simulations were on a standard Pentium (M)
processor [.60 GHz, memory 512 MB. We implemented the
proposed algorithm using VC++ NET and OpenCV library
{open source).

TABLE 1
RECALL AND PRECISION RATES OF EDGE DETECTION PHASE WITH TV
BASKETBALL PROGRAM

A method of Edge Detections  Recall Precision
Sobel 93.55%  09.13%
Laplacian of Gaussian 4677%  24.15%
Rebert 80.65%  62.08%
Prewin 82.26%  55.33%
Cann 83.87% 17.13%

The result in Table T shown that the Sobel method, which
has 93.55% recall rate and 69.18% precision rate, was the best
method for our superimposed text classification, Even though
Robert, Prewitt and Canny also have high recall rates but
they gave low precision rate which means that false detected
appear extremely. Thus, we choose the Sobel method in edge
detzction phase in superimposed text classification.

Table IIT shows the performance when the sysiem imple-
mented with the Mupped Chart. Refer to the result; the use
of MC will be reduced the time conswmed more than 509,
depending on each block in MC.

TABLE H
THE RESULT OF SUPERIMPOSED-TEXT DETECTIONS USING MFI

Spots Recall Precision
Soccer 91.3% 71.2%
Basketball 93.5% 69.2%
Baseball Y5.1% 72.3%
snooker 957 % 70.5%
Tennis 87.7% 73.5%
Badminton  90.2% 60.9%
TABLE [l
MAPPED CHART{MC) PERFORMANCE WITH BASEBALL GAME (52.2
MINUTES)
Baschball Non-MC ~ MC
Patternl (B1x1) 341 .28
Pattern? (B4x3) 141 1.34
Pattern3 (B3x2) 3.4l 0.26

VII. CONCLUSIONS AND FUTURE WORK

We have presented the novel system that can be used in the
world-wide and also our method omits the recognition phase
that spent a long time to process. The customizable scene
search for sport video for the end-user [8] was easier and
more alternative way. Following [8], we designed the system
allowed the user to define the pattern by them. Unfortunately,
we met the problem about the time-consumed and the perfor-
mance when the user searches the desired frame every time. In
this paper, we used the Mapped Chart to construct the index
of the pattern matching and found that the searching with the
MC was faster (reduce the time consumimg more than 50%)
and more robust. In the future, we would like to implement
our proposed method into hardware using FPGA as the top
box over the real programs on the television,
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