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Design and Implementation of Remote Lecture

System Using Region of on PDA

Han, Eun Young

Dept of Computer Science Education, Graduate School of Education,

LPukyong Natronal University

Abstract

PDA provides an opportunity for wusers to study anytime and
anywhere because it is portable and convenient thanks to its relatively
small size. However, users may face difficulties to fully recognize the
characters provided through lecture videos, due to its-low resolution and
small scaled screen. This thesis proposes a-system of remote lecture in
which the size of videos can be adjusted and transmitted on the basis
of contents necessary for study, using detection of region-of-
interest(ROI) image, and a method of image scaling in a bid to solve
such a problem of PDAs. This proposed system prepared the
opportunity to raise expandability of remote device and presented the
direction about the movie service that 1is efficient in remote

communication that provides optimized lecture contents to students and

_iv_



minimizes packet transmission quantity in the real-time lecture image.
The experiment on 802.11b wireless network shows that the proposed
system is able to provide more optimized lecture videos than in existing

method.
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Intermee 700 Handheld Windows2000
(ARM CPU/Windaws CE 8.0 FQ?C' 7_';9[_
E -
| eV[3 User Interface | [n_LE[Vr“L <:> f:\isf_’l an
II ﬁ Information Dlightly W ith DB/2
Server.0 Replication Dalabase
|i‘e’ Ct Cusl eVCH++ | Il?:)e[ilziltlzawt] ing
= OCE e Sagent Tocl
Components ﬁ_\DJu—,‘ from AS/A00 15 . I
ADCKCE, .
SSCE
Win CE N
Services o
LAN
Sl Server
El
Windaws 2000)
P Professional
Dot IR/ Serial UShMmezas | wih
Matrix ActiveSyne 3.1
Printer | 7 ancl
e SSCE Relay
— . _
O 2. 27 PC o Zg Aol o}7 & A



A PC /g =79+ eMbedded Visual C++9 eMbedded Visual
BasicS *¥33+= eMbedded Visual Tools 3.0, Pocket PC SDK, HPC Pro
3.0 SDK, Pocket Access, SQL Server2000 Windows CE Edition,
ADOCE, POOMe] 3}

eMbedded Visual C++-& Visual C++ 6.0 wetx a9 7] wiol
Visual Studio®} sd3 oldy, 43 wyw 7%, 43 dHpPAE 7}

Ak, =3 MFC9 ATLE A Y3t=d MFC AppWizardE 7331 o1

%43 ClassWizardE 7FA 22 ActiveX ZAEE #xY 5 MFCY @&
FEES A3
S8 T Jete] Fos EAL 7 ZYzHyg Z YIS HAAG F

P2

ofof drk= ol HP iPAQY 4% 3Z7 PColE=E PocketPC 20025
Adels] FHok @k 7k @] %A EMES ¥ PDAC HEm== dlhof
PDACl A A && 4 9Ji=H ActiveSyncS o] &3] vtz tpe=2=7} 7153}
th. =3 o2 PDA W o E#Hole & AFSGE PDA flolk W A

F= H2E & & 5 dvH14]

2.3 DIBSectionLite API

Aol tlnlol o] da o] Q= Graphic API7F GAPI(Game API)$}+
DIBSectionLite AIP ©o]t}. GAPI&= ojujx] g o] 43 ATS Holx
kol EYolHolE e & gle ©do] 9o Ald} o] A

Wol A st= EEoly 3D 3 AA oA ®eol ol&€r. Wi DIB



SectionLite API:= GAPI Hui= A 5ol Hojxxul of&EdolgH= =9l

7hset Aol . e A &5 ¥4 (Device Independent)?] o] WX & A
Tolrz ¥

A =50 gaZde] AR} FHSA A4S xdT
4= 21t} DIBSectionLite Fa2~5 Win329 CE Z & A gsA 793l
Zm Class @HZ A2H 7] oo sjuto] folsth. 28 3 YUV

2RGB WA2=2 %3 A4we YUV F4S RGB Mo HE

2
5=
e
il

WA 5 gl a8 Fe FE2E BT

OnlnitUpdate
¢ OnTimer s
OyétnPIay —L  YUveRGB OnDraw
SetBitmap
,/OnBtnStop ﬂ
?

138 3. DIBSectionLite £ 82 Method &5 %=
2.4 oln A =AY H(Image Scaling)

kst A For JHEE dFES 44 Ay wAS 98 A
o YAY wdEs WA= 2AY(Scale), 3% (Rotation), ©]%& (Trans

-lation) 59 7]3}8t4 A7) (Geometric Processing)”’} &7 ®¢H10]. 2

B oA ~El e f]nfo] ~o] A gE o

E o\

~

b A= dEetr] A AL 7

jin
¢
[o}
o.

5 %42 4980 $49 wgozs a9 4049 2o ZE yo 3
£
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3. A" A

B gl At Bgd Azl Aoe /b7 PDAS Fd gdoR 97
<

gl Auas AlE

ol

171 98 AL e g 23 A

Uk AlQtels Al Z1E 594
Lecture Server / " Client
Win / CE Q
S;‘S‘iet ey~ | Socket ==
| TCPIP | & Gt
1.Extraction (Region \ / _
of Study) i 2 Host info and Screen
. \\/ Size Info
3. Image Scaling Sending
4. Lecture video 5. Image Display
sending

a9 5 Aa" A s

2 Al2="l2 Lecture Server(PC)¢F Client (PDA)Z A 5™, PCe
PDAZFY] #F A H4S5 Y8 TCP/IP Z2EF S Ag9Y. 29 5=

el Aol Aow Fw e d4e 4 Az HA4L Fa o

)
of

aqS FE)st W)t 28] 3 Clientys Host A ® 9 Device A E
Ao AG(2)ste] ZoS aFsA i, A= Client2 58 A

£ Fxdto] 9] A71E 2HB)F 5 Clientoll Al 2ol 94

opy
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oxl M
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3.1 732 MW (Lecture Server)

Lecture Server®] F¥ 7|53 7|5 W dHolHe 552 19 604
HolFa Qlth Lecture Serverv WA Ao RE dEH A4S Get
Frame @& &3 olnA AKRE W3 F(Buffer Queue)o| ¥t A%
H g2 sty 99S FZ(Extraction of ROS)stE B4 S Fall <50l
AT d9S5 AR " FE FYE &A= Client=5H F4l€
vko] 2 A W (Client Device Info)E& Frxste] St d9&5 F4 = F4
sto 24 Client t]nfo] 2o A3kl Alo] = (Scale adjustment)® 4 3t
oln]x] %A (Image Scaling) I4 S F 3t} Client tulo]~ = 7]o] &
FotA =48 dFL AF F(Send Queue)dl AAHstH FA UESHA A

ow AFdd.

Lecture Server(PC)

Input Stream
(Live Video)—* Get Frame [, Extraction ROS
Image Scaling
Buffer Queue —» | send Queue |
Scale adjustment J,
1 send |

Client Device Info
(screen size)

19 6. Lecture Server(pc)d] AF F+A =

9 19 69 Lecture Serverd AX FAEo|A &5 99 FZ(Extrac-

tion of ROS)9| A% 2 A2 29 73 2o
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[ Input Lecture Image ]

canny edge filter
(Threshold = &)

Opening & Projection

a9 7AMeE #Zo] St Y9 s FEoH AR A A AAHL ROS

2
Lo
i)
o
Ho
—d
il
el
i
_O‘L
rlr
2
)y
o2
12
=
@)
w
=
D
()}
=
)
o
—
wn
=+
oy
(@R
<
Lo
=)
El
o
IS

th ROS4 9ol =7]3t € ZeEfel* ROS 4% el stae] W3tz wayed

 oAE FEFS, FEH A FFS 249 (Opening) A2t} F

i A% @A A

)—U
=
Q.
o
(@}
=
o
B2
2
[-'>'
o
of
:oé
o
o2
ME,
m
2
filo
2
4
[-4 U

T4 22 Bounding Box Agl& T3 g5 99S AL ROS @<= 78

Alskel ROS @9 Wsts vAl HAR o
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3.1.1 A A2 (Preprocessing)

AAe A= WA 29 83 o] At BHJEE w37 H8 Color 3

S Gray 9o Wstaltl Red, Green, Blue MAtol Z+zF 0.299, 0.587,

BYTE* pData=(BYTE=)_lplLastUHdr->1pData+(Height-1-y)=Width=3+x*3;

//RGB values -» grayscale value

grayUalue=(BYTE}({pData[2]=0.299)+{pData[1]=0.587)+(pData[0]=0.114)};
GrayImage[y][k]=grayValue;

29 8 Gray &4 A

P

3.1.2 Canny 91X AL T3 oA #H=(Edge Detection)

ol

el Gl giE Gge g FE

F71 el el 2

J o]+ 44 IE[9]E F

(g,
oy
o

A AaH101e AHeaAY A
2 vehm (A1), (4 29k 2o,

[
1
(o

Gr = (2,4 225+ 2zy) — (27 + 225+ 23) 1)

Gy = (234 225+ 2y) — (2, + 22, + 2;) 2)

=B g Aol moln] WiE o B4

oN
~
2,

_13_



A2 %] dEe] grEe o RRe 2 FAE gho] thebu.
H@)e 5% FAR] Askel 29 99k Lol 3x39] 20 WA ALS

.

2 | 2 | % -1 -2 | -1 100 |1
2z | oz | 2 ol o0 | o0 2| 0| 2
% | 2% | 2 1| 2|1 -1 0 |1

a9 9. 98¢ 3x3 997 sobel 2=

a9 102 oAE FE87 el 432 dAGS 27 A sl 2=

f/histgorgam calc
iHist[(long)grayUalue]=iHist[(long)graylalue]+1;
totalNumberDfPixels++;

fFor{i = B; 1 {= 255; i++) {
hist[i]=(float)iHist[i]/(float)totalNumber0fPixels;
H

a9 10. 38| 2Ea R A4k IhAy

a9 112 Canny ZHE 337 He) 7h¢Ad dHE A830. &

= Y =2 A AgS Fol7] A nta2aE 2A @ A4 5kl

o
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for{i=1;i{height-1;i++)
{
for(j=1;j<width-1;j++)
{
tmp = img_data[i-1][j-1] + img_data[i-1][j] + img_data[i-1][]j+1];
tmp += img data[i][j-1] + img data[i][j] + img_data[i][j+1];
tmp += img data[i+1][j-1] + img_data[i+1][j] + img_data[i+1][j+1];
tmp /= 9;
s tmp[i][j] = (unsigned char)round{tmp};
3
H

a9 1L 7RIS 2 A8 A

tmp1 = (img data[i-1][j-1]=-1)+img_data[i-1][j+1]
+(img data[i][j-1]*-2)+{img data[i][j+1]*2)
+(img_data[i+1][j=1]*-1)+img_data[i+1][j+1];

tmp2 = (img_data[i-1][j=1]*-1)+(img_data[i-1][j]*-2)
+(img_data[i-1][j+1]*-1)+img_data[i+1][j-1]
+(img_data[i+1][j] * 2)+img data[i+1][j+1];

tmp = {long)sqri{{int)tmp2={int)tmp2+{int)tmpi={int)tmp1);

J/Threshold{Using Histogranm)
if (tmp <= ({imin + imax)/2) || tmp >= imax)

tmp = 8;
else if { tmp > {imin + imax)/2)
tmp = 255;

s_tmp[i][j] = {(unsigned char)tmp;

18 12. Canny °1# ZHE 53 1A
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3.1.3 =& 2 X (Morphology) A4t

T Gl EEZXA 71l WA (Dilation)Z F 2 (Erosion) & WS o2
TR A} AG)= A4 B Ad HA Ao m A9 He7
AL & T FHFAVS 4TS do AG)2 H3)H HMAE A

ADRLI- A = :
AGBZZIP)MNA Dy A : Binary Image (3)
A®B={z|(B), c A} B : Structuring element{Mask) (4)
N— (B).: B translated by z
AB=(A®B)DB . (5)
a9 132 A A B A A S HAFH

f/Dilation

if {img_data[i-1][j] == @ && img_data[i][j-1] == 8@
&& img_data[i][j] == @ && img_data[i][j+1] == 8

&k img_data[i+1][j] == @)

s tmp[i][j] = (unsigned char)8;
else

s tmp[i][j] = (unsigned char)255;

//Erosion

if (img_data[i-1][j] == 255 && img_data[i][j-1] == 255
g img_data[i][j] == 255 && img_data[i][j+1] == 255
&& img_data[i+1][j] == 255)
s_tmp[i][j] = {unsigned char)255;

else
s_tmp[i][j] = (unsigned char)8;

19 13. Opening (2 ->3 %) A4k A
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3.1.4 Projection XY

Width
total Binary; = Z Binary (i,7) (6)
=9
1 Height
avgBinary = Tight Z total Binary, (7)

M

(2 6)ol A Width= 9742 Wololal, (4 7)olA Height= 972l
ololty. ¥ M4+ Fo @a= #A% AAolH, o A= Tl YIS

o #el S Feltol RE7F B2 RE2 A A Hoh

if (img_data[i][j] == 255)
{
sum_of _hist x[j]++;
sum_of hist y[i]++;
sum_totpixel++;

if (sum of hist x[j] < 258 && sum of hist x[j] > max_xcnt)
max_xcnt = sum of hist x[j];

else if (sum of hist x[j] > 1@ && sum of hist x[j] < min_xcnt)
min_xcnt = sum of hist x[j];

if (sum of hist y[i] < 288 && sum of hist y[i] > max_ycnt)
max_ycnt = sum of hist y[i];

else if (sum of hist y[i] > 1@ && sum of hist y[i] < min_ycnt)
min_ycnt = sum of hist y[i];

19 14. Project XY a4t 34
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= 33, ROS =27]7} Device 71®t A1¥, ROSe A7 & 7lE2
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if {PevioeSoreen,; , — OS5, ==0)
FEH ROS 99 1% Image Cropping:
else if (Devtonforeen,,, — K05, < 1)
if (ROS2T & ol 2 Fs51 514
A CropE9s ROS /22 T
Croprp= RO p — (DevioeFareen,, — ROI ) /2;
Crop g = ROF 0+ (Devioeforeen b, — ROT 00 25
dse if (ROSItH2 oz o)
A Cropd9lS ROS2 22X o5 737
Cropra= 13
Crop i = ROF 0+t (Deveosforeen ., — KOS, 0 0
+ ((DevrasForestiam — KOG m) /2 — (RGOS, — 17,
dse if (ROS?t 752 A53)
# Cropd 9= ROS2 A oF =
Crop pgn = DevtasSorsen i, — 1,
Cropag= ROS a— ((DeviasSares, g — KOS, ),/
— [:(DsuﬁosSorssn{sﬁ— ROS{S‘&)/"Q) — I:C'\"op"-gm — ROS"-J;“:I )

else //ROS > Device®l™ 3 7]
ADown Scale =21
Croprea = RO a3

3 100.0
(DsuviosFars s, = (m i)

K

GO Bt — 100
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3.3 2ol AE(PDA)

Client(PDA)Y ¥ 753 715 9 dHolHY 3252 ¥ 1694 #
HolFu 9t 2¥ 162 PCe PDAZY H&3 A4S 98 TCP
Sockets AF&39a, PDA ol 974S AAs7] $18] DIBSectionLite

APIE Algtle< HolEth

Client(PDA)

8z 23 (Host info

t Device i
Device info) [ Create | YUV2RGB

<«

S& (Receiye Video) . | Send |

| Recvive |

Y

» Display
(Lecture Video)

TCP Socket DIBSectionLite

23 16. Client(PDA) T4 &=

Server7t & A WAA S HUALEHe] 2Als AAsA HW
Client: #}219] tlulo]l 2o FAEES 3ol Avo] A HAEste] 7o o
el Az 24e AT Wil MR olgHu. Clientd] trlo]x A7)
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A& PDA 3wl 18+t

BITMAPINFO m_bmi ={0,};
LPBYTE m_DIBbit = NULL;
memset(&m_bmi, O, sizeof(BITMAPINFO)) ;

m_bmi.bmiHeader.biSize = sizeof(BITMAPINFOHEADER);
m_bmi.bmiHeader.biWidth =IMG_WSIZE;
m_bmi.bmiHeader.biHeight =-IMG_HSIZE;
m_bmi.bmiHeader.biPlanes =1;

m_bmi.bmiHeader.biBitC ount = 24;
m_bmi.bmiHeader.biCompression =BI_RGB;
m_bmi.bmiHeader.biSizelmage = IMAGE_SIZE;

m_bmi.bmiHeader.biXPelsPerMeter = O;
m_bmi.bmiHeader.biYPelsPerMeter = 0;
m_bmi.bmiHeader.biClrUsed =0;
m_bmi.bmiHeader.biClrimportant =0;

HWND hWnd = GetSafeHwnd();

HDC hdc = ::GetDC (hWnd);

HDC hMemDC = ::CreateC ompatibleDC (hdc);

//fereate back buffer

HBITMAP m_hbm = CreateDIBSection(hdc, (BITMAPINFO *»&m_bmi,
DIB_RGB_COLORS, (VOID *&m_DIBbit, NULL, 0);

memcpy(m_DIBbit, m_pBuffer, IMAGE_SIZE) ; /image copy

:SelectObject(hMemDC, m_hbm);

::BitBlt(hdc, 10, 140, IMG_WSIZE, IMG_HSIZE, hMemDC, 0, 0, SRCCOPY);

=8 17-PDA A =94 A A
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# 3. PDA(hp iPAQ rw6100) AF%

T A% AR

" 74 CDMA 1x EV-DO, WLAN 802.11b, IrDA

2 A A a2 Microsoft Windows MobileTM 2003 for %71 PC SE

=2 A A Intel PXA270 520 MHz X =2 AA]
faZgo] | 2.891x wrEd TET y2Zdo] (A 260K A7 A¢Y)

128 MB Intel Strata Flash ROM 64 MB
133 MHz Mobile SDRAM

4.1.1 LectureServer(PC)

29 182 340 AASNA Sk 99 $2 AP sANE St
Qe A guAen. TW 18N @i A IAelv, WE A G
F3) F29 ol0AF Gray ovA =z WEF Aot (O A0 vhxa
& olgsted AU auE Fa Azolul, (D AY AL B 22w
o A6l 2709 7 gk (Threshold) & = §5te] o055 2A3}e] )

AANDBOOIK

(a) Orlglnal image (b) Gray Scale (c) Canny operation (d) Binary image

RFUD RFH@

(e) Opening opratlon (f) PrOJectlon XY . (g) Bounding Box (h) Cropping
a9 18359 9 (ROS)Y F=HA T 220x2109 G E2Z F4E olv A

_23_



a9 1891 (e)% BEZ2A A4kl 229 (Opening)S A &3tol 9o

Projection 914FS &3 14L&
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4.1.2 Client(PDA)
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AA ZHdolA] stF 99 F2ES A7tstA o, ofde F A (HE
% (precision)®t AEE (recal) S ol &g om, Aoty duglFe As I

=
7b AdE <E 4>9F

Precision = (Total number of correct regirons,)

/ (Number of total regions) (8)

Lecall = (Total number of correct regions,)
S (Total number of correct regions

+ Number of Miss regions) (9)

3 Total Correct Miss False
EUR 15 14 ! 0
2= 57 17 14 2 1
PPT 20 19 1 0
A= 13 12 1 0
= 65 59 5 1
Precision = 0.91 Recall = 0.92
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