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.. 0 - 0 © AA e Dl· "@"HA • 

s 

En•dU© · R{O u #R( d•nR 7 { d$£ 0RnN©«{ RO 0RnN©•nZ#{ N 8n•dU© 
( UNZUR % W</ S 0RnN©•nZ#{ N { « % k 1 0 

u UNZUR] ]263 0RnN©•nZ#{ N { « ] W/ n 
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---- A l l l l h A 

---
· • . ,;·, .
• {!) : ...

h ( » Z£»h » 
•. <.';':> ....--:-: • ,..~
h 5n» ~» [ 
F 5lY >» 5± » £ i 

A D thA hhtth 
• • 

EndZl© «Zh5#RN ( "R( dk)@•R 7 nd$£ • ««@AN©lR{ (RNh 
(;im!lit'X 1saa ·

u(©NU] h/ c/ 

Tw.n:;l;)tion vt Y@@ 

0RAAO.@•nZ#{ HN { « ] 

•. , AAAAAAA• 

j

1 D 2 

W#S 

n 

(19, -3)~\Jl ~ ~4,~I ~j.,.._i :3.11 JS,.!JI 

:Line Hough Transform(LHT) Z#DD ..b.::...11 w~I 3 .4.3

h 
@DZ#•• D] AA#A@@;A?=AAAdA d(" D l:?~1..,Line Hough Transform _).c. A?j( ;Js D «h=£#Ass 2D5? 

diagonal= y x cost(e) F x x sin(e)

P J.a)I 5?D22D D A; J-YI .a..bii A; ..h.:JI ~ .a..bii l:?i ~ .d..9WI ~Jdiagonal y,y ~ 

.3.9 JS,..:;J I 5? ~lb.II
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y

,Qrl $: RAshe 2 
(@{ { R&•• NtaAZAU­ 
� •"h~2 ± ZZ 

MOW $#N p113tta

� 

Line Hough Transform :3.12JS..!JI

n•n!s • c £#© •d•• • <+c<• g1± • n "B7 0 aF+=+ (lh· S <As/ g1- • 

D AAmA•• D (## :i..bii JS! "D] 2 :i..bii uh° AAmA•• 2DD j •HH"•• Am•A##•• cl# DD=DA;2?= vDt_J 

Af#• ©#? t /#•• ¾©£n© g1 (> B#©. U©• n#• bnU ® (h©#© #«© • bUUt 

:(Line Hough Transform) R•D2 ] j 

(+D2 p•A";2 Dl@g=;2 D DAiAH"A;2 )'AH_mn•• AmAA•• d( DB# Line Hough Transform ..i.@ 
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: Line Hough Transform J,..c. l@## _,.b

• C. ~ I . • h2 AA 1..,, , Dt@22 I\ O.)~\ i.)l_,li ;A.H�@# D .k! Lme Hough trans1orm ~ .-.J./-1 Z•@. .:i _,...., :i .J u----;.; '5', 

A){ ? =d•_; UpU. &#n${ Nn• ~YI 4-.bii.J 4-.bii JS e@7 DBAAAAAA;= sAA@l••AAAAAA{A D .3

accumulator (theta, diagonal)~ <US~J ~ ~4 A;f@. D AAmA@#A A@#cl@#k :Ub ~ Ac 

theta, diagonal~ u,..ii l+l D2 AAmH"¾k• A@#A@#A( cl@.S ufa. ~~ vUl o.J4c y. :Accumulator

theta, ~ u,..ii l+l D2 AAm•A#••= 04 A@#A@#A( ySi DA@#@@A@# D threshold~.l:i..11 D2 R•D2 ; ?•@A 04 .5

:Line Hough Transform/l::.::i....,\ J'"'~ c..l.-.1 1 - .~ - I -:11 . 1C"L:;,_.J \0.!...r ~ .J hlAitht D 

:U\:i..11 wk...)IJ A@#A#D= .,..b.J\ ~ J,-l\ , . I .- · · - · 0.!Y ~ A; Lme Hough transform )yii'i .,UJi ~

{ .J~\ ; H"m ; H"Am•• uts.9 ,4-4~ 5AA@@A#A#•A1 D= D= • n© &©£ F•1•©p«•• "! • As 
.J,al.S ~~, - .

• { A;D2 ~y:. Dp; =A; ,J,.il.S ~~\

360 __,lj J...,.:i d# __,lj ~,.J )~mA;A@#k .:i\.:i ·- , • 
hl <l yUFu ©.•© U©••pc+•• ""! A/ 

A•c pp1 f 
ccumulator(x,y) A@#•Av• 4-!~F _3
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: Line Hough Transform ~ wl_,.b

~ , . . 'I , t., I . lL1il\t \ 11 0.)_,....JI ,) _,li Ji~ ~ ~ Line Hough transform ~ y.J+I Rs@. .:iy-o;i -' v--a-- c.5', 

.(e) '-:!1_,j~ diagonal D=Z# ;i..,bij_, _#AHm#k JS e@7 ~L......J I sAA@l••AAAA@AA Z•@. .3

accumulator (theta, diagonal)~ ld©•AAA_"@"; Z•@. ~4 A;f@. D ..b.::.. A@#cl@#k @gmA} Ac 

theta, diagonal~~ cA• D2 .b~I A@#A@#( c@.S d«nA DD d( o.J4c .JA :Accumulator

theta, ~ ~ cA• ~I .bliill 04 A@#A@#( y,Si ~~ Z•@. threshold~.:i.:J I ~I rl~I ; ?LA 04 .5

:Line Hough Transformr'-~1 J"'.h J.-,11 - .~ - I -.11 . 1.:-L:;..J 10.!.r ~ .., hlAitth D 

@cAA#•Z;2 wlwi)ll A••D2 pAm•• D ;Al"•• AA A H A 
· · t · ©.Yh$U•© B#NU 7 { d$£ ZRnN©«{ RO ± #© Ym#? "® 

+<l = g© ;_ p•1# an©s(I ! Z© c•• f©©An•• n©© ; ©£ » g1 1p5•• "#•• As 

. J.ots JS,.:;uD2 l 
• { .J.,....JI U.:::._;c. U.:::.~I.., , ;"n •A1 D ~I

<! e. c+•. , .< <•#U d©+ ©•© « A Ac A 
. -· - y Rl• D (.j,4 CJlfa <iJI.., ,~..,ljll ;;_mSJI ~I .2

· l.:i:;,.. ~ Accumulator(x,y) .:il.wl .ij~~ .3
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A • ©••» (U•• >•n© ;•©# As D2 0-4 hl@iAA"j2 ©"kA@_;2 D= Dk wA;D= c.r ~ ~ c_r . 

@a••• n•lU]h•U (n(np ©n•© ©• 

-~ 29 =J_,.bll

W= ld 1✓2J

: Accumulator(90,50):ll.wl A@A#kD D J,i~ .3

ec D D ;A.D2 D2A; ldD Line Hough transform0-4 (AAk=A@#A••= 4j:l ~ p?. Rs J.l~I I~

·<->4yJI_, J_,.bll

.Threshold~ Ji.cul :ll.w\ A@A#kD AA q ~I Lili..\ Ac 
I..S..,r.>-" - .), 
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: ul .J.J.lll ~ ~.J 3 Ac Ac 

; lU©? s• fS p•• bp©? ' Sn• J<<S <· / ©•p #•n •1Zp / +sn•• £« (© 5i • 

AD2 R•D2 H" ;A.j• • D h½ •A•. ~Line Hough Transform 0-4 1+.!1:,

Rotate (lmageHandle image, long center x, long center y, long angle, long red,
Long green, long blue) .

@a••n•• (n + 

b { ZnZU )OH2On$U" ( UNZUR x, center Y, ± nx 0£UZn" / ++"/ ++" / ++? 

c\ 



_y,;.:W I ZH"A#•• 

image lmageHandle

Center x, center Y •{ N$ ©F u» ©{ \ p i« 

angle •{ N$ 5©F » ©· \ ? <p! 

red, green, blue •{ N$ 5©F » ©©· \ < <p' 

@fA©•H? "! • 

(Boolean) ~~

x' 
y' 
1 

( {© 
©#N 
0 

-sin¢ 
( {© 

0 

0 X 

0 X y 
1 1 
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/ • ,

ulJJ.111 ~ ~ ~4-'i' RA@#A;f#@ 3.13 Ji.J:.l l

•©S ;U nIp "©#•• bp ;©•n > •©p• qn$? p <As< g1An•• 
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l l h AA 

l 
A 5AA cI t< 
#A@" 5 ¢ » k 

~ ., . r- , , I 

-·: .... ,;' r 1· • 

/ 53"p M+< \ 
•ih .,._ i .-·., 2t@@ 

'f; ·:~ ... -.-:/ ':.,,, 'Z,- 

• •
· l Y» Y •: 
• L"t#l A• · 

A ~.,..._-:- · · @ 
1 t=:.1 • .. -~ h"."A • C-• •-,.
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•
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•
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A!{ AA#; • cAs 
• .P •AmA; 2 '-c::s,, :,c.o AmAm D cA / 

A� •AmA;2 Yli~ '-".i:; AmAmIe cA< 
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@fx >n• • 4.1

@Rl=A£kk• <.S~ mmA_A n cA/ 

f N©v UR «{ RO unOURn 2On$U { « nN©v UR «{ RO 

e 

~xZRn(Z#N$ ± d•Z#� •U 
u £{ #( U f N©v UR© g ©#N$h b U©d•Z 

2On$U 4R{( U©©#N$ 
g©UR 

An#• $ +«n_ cAse£e e 

+< 



; • D v ddA;2 AAA DD D h , A'= 1 Slc© 3R u 

~Ans~cFo,m 

'-------~
Capture Image

2

b L 6 2On$U { « f N©v UR · { RO Y 0RnN©•nZU Image u { •{ R 0 
Grayscale

2 
L Rnp©(n •U 2On$U 

3

Translate Image u { •{ R 0 
Black/White

2 Bl,ek/wr Imo&< 

5

Image Analysis l l l ± { &#«#U& 2On$Ul l l 

4

Modified the coordinates
the Image.

l e©• © 1n© ( •#B•z "nZ sABi · URnN©n_ cA/ =£m•z 
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v p¾( D v dc@•• ;SA•< D D " v dc@•• ;SA•< ..h,b:.;...a 0-4 ; H}; 2 B1D= F.J:! 4.2 ;1AA@_;2 

•p"An=1•• D @•AA#D?h2 ~~_,....i ~~ ?~ e1 ?~\ ~ ~ji ?l.hlll 2D l~~::i.....il D•A•. ,o..l~\ ~k.J\

h@© ©S•n< $•©• cZ£#© g ©Ui el<• >f#•n ? +<<n• p+1#< "•Up• 5<• +; $l· £•##? 

DD iD2 J# ; mA "H} D2 __A;H"&• d.A;k•£k Ji~~ <.JAJ ,..l_,•..i_, ~\ "A@«"•# i =AAA•_Hk Dk ;A•D2 

-~ Y.J:- ~., ~ ( Dpdss 
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6 •n( ¾Jv£ #ZU 2On$U �Y · #N& 6{ R&UR ({ { R&#NnZU© «{ R 
Z£U 2On$UA 

Dl ldH©HUHR HH ~P~•1

4.1

5.2

6{ R&UR ({ { R&#NnZU© 

4.1

0RnN©•nZU ( { { R&#NnZU© 0£U 
2On$U 

T raosl"i image 

4.2

b{ ZnZU Z£U 2On$U 

Modifi11mage 

5.1

u { O� nRU 4•n( U© 1£n&#N$ 
v #Z£ Z£U u{ { R&#NnZU© { « Z£U 

· { RO c 4•n(U© 1£n&#N$l z · #N& 4•n( U© 1£n&#N$ 

+! 



rlhll l 1:,,. ..,; ull4,l l ~ D;". u,,. ,ull4,ll ~~ A£•"_AAA <Y' .,.;WI <,_;;-!I <J¾eJ 4.3 JS.,:JI

.:i_,-,}i\J Dt## D; { A;D2 "A; "•# J.!~ ~ ""?A;; A@#••; D•k?h2 d?pAA{( D D AD ySi ~

"?A;; A@#••; D•k?h2 h"; • h## Af.; ""?A;; A@#••; D•k?h2 D { A@#AAn@v;2 4-a)W\ (.j~ D2 D2 A@#; A•@AA gu D2 ± 

A+•• >< <I • q<• ( •A•n©. (© cZ#© cp< ••f j 1 Zn• uU #©• <•n© £± 
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@ "g©•? U •£n< pnAns cAc 

.Black and White ✓

Capture image

For all Pixel in the Image

If the Pixel (X,Y) greater than threshold then

Pixel(X,Y)=black

Else

If the Pixel (X,Y) less than threshold then

Pixel(X,Y)=white

End if

End if

End for

Return black and white image

END

Pseudo code of Z£U 6•n( 
¾ nN& j £#ZU@s4©Ud&{ 

+\ 



Au #R( d•nR 7 { d$£ transform ✓

©•An••© "£n©}• #sf• $#•• •#©# ( •±n• a> (nn bn« +e•Sk "£{ (£# i ! pln? f#•© 

+1» U••©. >©pn £©#© s•n•• >& #An© u» $•©•• >"#•• #©A•$" u 7 0 SS•n u© un •=#•• 

Initialize an Accumulator of Size (A,B)
Select the area of the marker as a new Image

For all Pixel in the Image
2« the Pixel (X,Y) is not Background

For all the Theta angles

Calculate radius of the circle ( #R( •UH% And circle y

2« circle_X And circle y in th .U #On$U Z£UN 
Increment Accumulator ((#R( •UH%" ( #R( •UH] ? 

End for all end if end for all

Find the index 7 #$£U©Z En•dU + hU#N Z e Accumulator

Return maximum radius

END

Pseudo code of Z£U u # ircular Hough T ZRnN©«{ RO@/ 4 5 h1©Ud&{ 
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Line Hough transform ✓

Capture image

Initialize an Accumulator of Size (X,Y)

Select the area of the marker as a new Image

For all Pixel in the Image

If the Pixel (X,Y) is not Background

For all the Theta angles

Calculate Diagonal for the Pixel (X,Y) and the angle Theta

Increment Accumulator at position (Diagonal, Theta)

End for all end if end for all

Find the index Highest value in th AU A(( dOd•nZ{ R 
Return Theta of the index

END

4©Ud&{ ( { &U { « Z£U B# me Hou h T 
$2 hRnN©«{ RO@< �4 · h©Ud&{ 

! e 



A0RnN©•nZU M,s<p• 8 

@sAAsl A±A ± z f a•• #©• ­ 
u» U+S g10 >© •k« ;# Un? u 7 0 » f© .<p•b#©#n©©dd° t©t Ut i 

Afc•© ? f© .+pJ p +S<An• » aAn>#•• •© ] 2 ; U© f© .<p fS •$ © +SF 5•+n. 

Determine the location of the reference point original image (x, p? 

Calculate the point of translation from Circular Hough Transform image

enter(ex "( p ? 

Allocate the new_ image

for all pixel in the enter image

X_new=x-cx

Y_new= y-cy

IfX~new less than Wight new_image And ] HNUv less than height

NUv H#On$U nN& 

each of them grater than zero Then

#On$UHNUv )x ,y) = Image enter(x F X new p F p A ? - , new
other pixels in new_image equal to mn( ¾$R{ dN& 

end for all end if end for all

return new_image

End

Pseudo code of th T U hRnN©•nZ#{ N@c 4 · seudo 

! s 



Ab { ZnZU .Y©• 

©©©•• _ p•©•? Ac+ n f/ ©•+ u•U / •n#©p +S<n•• » Un 1 •U d.$©? ©©#©F aF£t 
LHT =4,.aj)_? -;: .. L~ .n1h f 

Determine the location of the reference line and Calculate the slope of the
line then Compute the rotation angle using line Hough Transform

Calculate the size of a new image large enough to hold to rotated image

Allocate the rotate_ image

Rotate the entire image

for all pixel in the enter_image

rotation for the pixels

rotate_ image(X,Y)=enter_image(New X N Y)» ew

Set the background to white for the rotate ._ image

Return rotate_ image

End

Pseudo code of the R t . { ZnZ#{ N@+ 4©Ud&{ 
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· · · · · · · · · · · A . . . . A . . A . . 

l8#&U{ uU� ZdRU· · · · · l · · ll l · l l ll ll · · l ll l · l · · · · l · · l ll · l ll ll l · AAA 

·-·-·········-····················-·--··----

• 6R#$£ZNU©© · · · · · · · Dl l l • 2 -~1 ·-··--·-·--·-···- -· -···-·-·----
$$••I >\><<ooc®;•ofw®2••zo;$I±•ee;ooD® UU•M±••U.2••.y U••U 

@@@@@@@@ @@@@@@@@@ @@ 
AAA · · · · · · · · · · · @@@@@@@@ @A · · · · · · · · @@@@@@ A . AA AAAA AA AA 

A<£s p•p•• cU•©? _cAc ;1»& • 
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· · · · · · · · 
Results 

)o dU©Z#{N y dOmUR 

10 

N_v UZ©t � n 
Wnn 
2 0UxZ; 

2 0UxZc 

WU© 
0UxZ! 

0UxZi 

0UxZ6 

0UxZS 

0UxZse 

s 
Queslion Number 

2 11
I

12

13

sc 

15

16

s3 

18

sS 

20

)n 
2 0UxZs/ 

2 0Uns< AAAA AAAA 
AAAA 

2 0 UZsc AAAA 

2 0UxZs+ AAAA 

2 0UxZs! AAA 

2 0UxZs3 : AAAA AAAA 

2 0UxZs\ • 

2 0UxZsS 

2 0U•••/ e 

A+=s#•• =c7. fc •< @cA+ ;1lw 
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· · · · · · · · · · "A"A"" AA ,
· · · · · · · · 
u£nN$U u{{ R&#NnZU© 

-Q\ange Cooulnote• ] l l l ll ll l · 

R 51..t_Y

BetwwiRow

£UN$U u{{ R&#NnZU_ %l lllllllF l lR 

©nx ©« 

BnmU•s< 

Lebel16

Z BetweenAnswers ~::J ~

BnmU•s/ 

BnmU•sc 

Oeleull--·-·-- .. , # 
!

Reset 

i •••

. AA• @@@ 

BnmU•s+ 

! ·::
i :::
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Cl VideoOCX Pixel Access 

R#U ©#{U { � © 1U#NU ®" n 
. AA . . . . A A . A A A . A . ' . A . . . 

GJ'l

AA 
AA AA 

@@@@A@ 

2@@ 

Vider-o C,,-pl_u,_e-_-_-_--_-··-_-_-_-··_·--_--_-_-··_·

s

-1 sl · · ll · · · · 
"· l AAAA AA AA AA ... ... ...... ... :

@ k• 

'··
W 
AA 

,::

p@ " AAA 

····--····---·····--·-·---·-·····-- "A • .

ll " AA 
i 6R#$£ZNU©©l· l · · · l l · l 2 @ @ 
# • 2 2A · · · l · · · l · · · · · · · l · · · · · · l l l · ll l• 2 # · L!_-::._-'-_-_-_-_-_-_-_-_-_-_- • :

2@@A 

! ! 



Unit Testing ~__►.JI wl-A__,11 ~-1

Integration Testing J,alS:ill ~-2

System Testing~ r1...1:ul1 ~ .3

D; ,Jl=., '-5i A@#AAiA; e; A@# sAl J,u:i •AA£••• A"" "A hs " F Ul ##m£©©Fd©U aJ » ±© Z#•• •n•© •©AZp , ••©#•• n©© 

• «h•AA£••• D DA _q '--. •_ - - • A@@B A © !° ° q u7gY "1 nt ud•YF"- $ln© #•• ;# 
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Cl.o Y oo ;2 5.1

{ k<J• ({ •n±{ ; • +A/ 
•mA;2 l 1-·; +A< e .Me 
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. Microsoft Windows XP •

.Microsoft Office •

.Adobe Photoshop 8.0 •

.Microsoft Visual Basic 6.0 •

.VideoOCX •

. Microsoft Windows XP •

VideoOCX •

f©<•• •pU©< +A/ 

:(Microsoft Windows XP) D2 Z•;_A# · 1

NTFS5, NTFS4, FAT16, FAT32 :J:i,.a d•A#•A;2 dAn D D# c4 ~\fa~D•k#•• .l

;A_"_" U••• ; hAAAA"B_A h•©AAAA• "•p.; Dj 2 g ; h '-;,_,.Ji #AH"_ ZAA" c"H_"@_ 5hsj 2 (@"j D R•AA•A_;2 s@#A Z5lA•; .z

.ISO Unicode u»4i-J ~~
· •«#n Z#©. ©Jccs! ++$©JS"I s<" s""<<B%4 +I ""x# Ae 

s i \ n° SlS<+H±&np d S<l+<u 
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: 4.-a.fuJ\ 5 .1

. Microsoft Windows XP •

.Microsoft Office •

.Adobe Photoshop 8.0 •

.Microsoft Visual Basic 6.0 •

.VideoOCX •

. Microsoft Windows XP •

VideoOCX •

:(Microsoft Windows XP) D2 rt.hi · 1

NTFS5, NTFS4, FAT16, FAT32 :Ji.a d••#A;2 0.a~D# C'° ~lfa ~ ~\_;JI .l

;{#_ n••© < fAn+ f©A+"=pe3c•©•J $<e 3S $© Bp mp>3 "•• U•©S© fe •© ( ©-\ 

.ISO Unicode dl#c#l; DD 
·Z#© •#-•n. Jccsec+$©Jl S "/$I " s"" <<A"%4 +""c+ e 

F s i ° n° Sl•S<+nZnp "s S<l-A u 

! S 



:Microsoft w««#( U A/ 

.Microsoft Office v { R& / ee<As 

.Microsoft Office power point 2003.2

A± #( R{ ©{ «Z w««#( U Visio 2007.3

:Adobe Photoshop 8.0 .3

:Microsoft Visual Basic 6.0 .4

@ U•©U ••$U#•• U•Hkp©© 

A"(••© "•• >•$F / 

lD DZAm AA @s"=ss vD• A&AA•D .4

3e 



: VideoOCX .5

AA A p"l;• AA (VideoOCX is an ActiveX control)
~ 0A;A•••• .J A;@•D2 Amv•• D U@@lcA••• A@g AAvlls D A D 

I - =A#dm@# H __g. .)~' ~t.-
Dj 2 wp"#j 2 U@@lc Y. w -- <Y -~ A 

s•1•• u© \ < <· U g©lU,t >· n• ••<n•• (nlU8#&U{ wu % - S · / 

:Ji,.i~Y. v D __D D J.-11 8#&U{ wu % Y±,sS A< 

.(Visual Basic, Visual C++, Borland C++)

AfAf j # 

~ ~.J , Visual Basic 6.0~ ; 2D= d..._\ . _l · A l RsDs ; D (.J.Q •A•@d•• lA@ AA L-: A@#AAA#¾@A jf; 
f ~ - 

· £R ••$U#•• >c <©« "< •©J• f Z© +•#!2 A£ 
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ell®

15.5 2.98 7.66 5.8 4.8 9.03 4.7 6.07 6.5 7.45 9

I

7.74 1.95 5.3 4.03 5.03 7.03 4.58 6.03 6.03 4.61 10

6.997 7.133 6.8155 +5
5.864 4.5425 6.516 9?8.0465 5.365 5.259 7.2995
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