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Abstract

In recent years, robots have been used widely. Most robots are used mainly in routine jobs. One
of the advantages of using robots is that they have more accuracy than human being. Another advantage
is that robot can work in longer hours than human.

This thesis is another way of incorporating image processing into a robot by using web camera
as a robot’s eyes to guide the way on the ECC building and the position of the target room. When robot
arrives in front of any room, it would stop and capture an image of the room number by using a camera
and check whether the room is the target room. If that room is the target room the robot will deliver
documents. If it is not the target room, robot will determine the direction of the targeted room and
continue moving to that room. Several Image processing and Character Recognition techniques are used

in order to detect room numbers.
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Pln Name Dlr Description ;Pin; Name Dlr iDescription
1 /STROBE | —+ Strobe 14 %;AUTDFD?-—& Autofeed

2 o '—+ Data Bit 0 15 /ERROR |<— Error

3 DI ‘= Data Bit 1 6 /INIT = [nitialize

4 D2 ‘= Data Bit 2 17 /SELIN | pelect In

5 D3 ‘= Data Bit 3 18 GND = Signal Ground
6 D4 — Data Bit 4 19 GND | = Signal Ground
7 D5 = Data Bit 5 20 GND \— Signal Ground
8 D6 \— Data Bit 6 21 GND = Signal Ground
9 D7 \— Data Bit 7 22 GND = Signal Ground
10 /ACK <= Acknowledge = 23 [GND (= Signal Ground
11 BUSY w—;Busy 24 GND  |— Signal Ground
112 |PE 4— Paper End 25 GND | — sSignal Ground
113 1SEL 4~ Select

a v a o J_a
31/71 2-9 HINUASNANTNVINVITNHNAYIIWITUTAND IA(NAN1NOBNDIN PC)

fiasiafiPrinter 36 w1

Hlaiafi PC 25 w1 &ardiu

. 1¢19) —STROBE 1
2(28) Data @ 2

. 3(21) Data 1 3

MY Data 2 4

L, 5(23) Data 3 [

. 6(2a) Data 4 &

. 7(25) Data 5 7

. 8(26) Data 6 8

. 927 Data 7 )

" 18(28) —ACK 168
11(29) BUSY 11
iz PAPER_OUT Paper Empty 12
13 SLCT Select 13

. 14 4+ —fAuto Feed XT 14

- 32 —FauLT —ERROR 15

4 31 (30)-PRIME —INIT 16

. 36 S —SLCT _IN _ 17

. 16,1938 Ground 18—25 |

¢0OPTION PINS
14 SUPPLY GMD

15 0
17 cm:ssxs GND
18 +5W -

16-L051C GHD, 19-3B=TWISTED PAIR_RETURNS

ONLY PART OF THEM CONNECTED IN TYPICAL CABLE
hield + Frame
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e | e 0 .
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P s
€2 Zhi—1 05 :
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& T —=—{pe EE
= T e{ov B
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= - K
gxg:rznnﬁ 18 [-8ck @‘
11 BUSY %
12 FEE
4x47TkQ 13 SLCT %
14 ~& L FDXT
LT 157 [
Ranny 16 |zzrar
'&- m 1?7 sSLCT IN%'_
1g-25}-5M0,
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84 R
10k3 BUSY

33 R
10k Paper Em
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10k —ERROR
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#include <dos.h>;
#include <iostream.h>;

int main(){
int data, port;
port=0x378; /I LPT1
data=0xAA; //10101010b
outp(port,data); /I out AAh to LPT1
cout<<"QOut data "<< data<<” to port number "<<port<<endl;
return 1,

}
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4 4'! oA Y v 1 ] A A A 4
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5 3 [l A ] @ < 4 1A a a 1
Serial Port) IanuiFa lumsdsdoyad liumin arwsrweawesamsusanyi 3200 Alaiaso
a a = d AA A a a 1 a =1 o 3 a @ o o
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5 Ao o w 1 A o 4 q’: dyo/ ] [ :1;
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s o & Y 1 Yq YAy 1 = 9 9 a =K 3 ya a 9
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Speakers |, Monitor Mic

(Device) |* (Device/Hub) (Device)
Camera
(Device)
Portable
Backup Keyboard ,| Mouse
(Device) (Device/Hub) (Device)

Printer
(Device)
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@ ° < v ] Ad A < Ao Vi ey y ! a
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3.4 3alaunsu (Histogram)
Sﬁimmﬁmmgﬂmwﬁamjmmwaiammﬂmm%’u?rmmﬁﬂwav%wm“lugﬂ s

[0, uman -1 TuiladFugiorion ht)=n, 33 r_uhifuanmduues k niaelunm n, MUY

finatanualunmifau iy v, gUnmiiimsnszaiovesdalaunsuiiaieioos

= Yo ' Aa ' Y o
llffﬂQiTfJazlﬂUﬂvlﬂ‘]fﬂﬂ'nEﬂﬂ’lU‘ﬂ 8?(161Lm’iiluﬂmmzﬂ’i:i;ﬂi)giﬂﬁ‘]ﬂu

a

3y v
gaTaunsumiumaiiaiugmiigavesmsdszuanaginmluatusvalawy SaTaunsull

a

sz TominnmedumsUsugunmitiuaananiedoudu liinzgdrsnula hisaldeglusedu

= Y

1 Y o a 3 [ Y a @ A o @ ]
ﬂmmm@mﬂmgﬂm"lmm%u ’t]ﬂﬂﬂﬂ\‘lﬁ’lﬂﬁﬂi‘]ﬂﬂﬂlﬂﬂuﬂi’JiJﬂ‘iJﬂﬁiJiJﬂﬂEl] LUASNITIAALLUN

o IUJ 1l (Image Compression and Image Segmentation)

7N 3-3 gunmiidvevesdalaunsuniani

Axa ' o 1 J o
jUnmnNEaTaunsunsznedvainauevzdinalinounsiad (Contrast) 13@AINGA

= [ d'a 1 U ; 1 14'91 9 é
nuge luvazdvadugdamnga Taunsulinsznwednaduave  udegidnuladumilanndy
a = ' Aa oo = v ' Y = v v
wayszEeangUnmalineunsmad  Fwesdisnnlaudnsuonsivazidoavesninldnnnd

AMATaeuNs 1A

3

4990b



T T T T i T T i

Blark insage Lane-wantrast imagse

Bright dnmape Tighcontrast image

d' v o Jd iy J
gi]?’l 3-4 mmfmwuﬁizmnamfmmsmmmaummﬁ

3.4.1 m3uSvdalaunsuvesgimw
A v o oA s Y o q ¥ =t
demmauanudmiuszineda launsuuazaeunaraduds msazdlizlnmiiaam
o A < & = o JyyY a o vy 2R o 1 1 Aq Y
audavuduiiuseshamnsan 1ddua Taunsu dhlddrensBasadmveanguiliniz ne

' o Y3
ponegmiuaNe IvdngUnmw

s=T(r) ;0<=r<=1
' ) v
We  r=Swuanududiimuaiivansldugiduniiy oglusud [o,1]
a 3 I~ A o d’
O WnanuItuddule =0
a 3 [~ =y d'
O Waanualudv1Iie =1

U Y

T(r) = Sunnaianuavesgdnmnidasanuduuaamsiu «

s = Ty

0 e =5

Ui 3-5 AnuEUE 321919 S uag T(r)

18



Ui 3-6 guduntivnidsalaunsuneduninauduaavasae Wovhun/iusalaunsud

a3 Y1 v o A sl v 9 B o A
ﬁ]’]ﬂgﬂ 3-6 ‘ﬂm‘i’iu]’lﬂ'ﬂ‘iﬂﬂﬂ"Lm‘lJ‘lJ’ﬂQﬂiﬂfJﬂ’JfJﬁﬂ"I‘WLL’Jﬂﬂ@mtﬁzﬂ’ﬂiﬂﬂlmlﬁﬂﬂﬁ"Nﬂu (S]]

U

o o v a v ' o % a s A o A Yy
u'lll"l‘i’l"lﬂﬁﬂﬁijﬁﬁiﬁllﬂi3J1ﬂﬂi$ﬂ1ﬂﬂﬂ1\1ﬁlﬂlﬁllﬂllﬁ’) TUABDUNIITA ﬂif‘)ﬂ’ﬂllﬂh“]fﬂ‘l’lﬂ]lﬂﬂ’w

1 13 a (v a dyd 3 a da Y v (] 1
audan unvy Lwﬂuﬂmsﬂsuaﬁimmsuumsﬂumﬂuﬂwuﬂﬂ%ﬂuamm‘ws‘ﬂma

3.5 msuesialayiuvesd RGB (Normalization)
Aueiialaduesd RGB TumsuanssasdIuEsANUALTavT S IAas S
flxy) % 99199 = {R,G,B}

f(x,y) wesiialas = {r,g,b} a9

e E
RE+G+B

g= g
E+G+B

e B



20
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P Y o A A A o v Ao w A Yo
ginsalnlanuanselumsuaaawaldun 2 seav wie 2 @ Ao duatuds1dainis 19
UOHINITHAY (U 1ATOINUN (Printer), 1AT04INTANT (Fax), vonmuaasrauuninlulasy

E4

(Monochrome Monitor) ifiuu iiesnngunsalmaiifiugunsaiifinmgn duiufufailymiu
MsuARHaTY msfazuansranioiuizlnmiidssduanuduvesnmatsssduFaiinnn
anuansalumsiaawmavesgunsalimaniufitifivand 2 sedu vzdewiimsulacdeyanin
Withuinmluus Binary Image) idotou gsmsaanmluusiuimnedimsudadeyan mits
szRUAMUTUATERY (Multilevel Image) IiTunmiifissfuanuduiios 2 sedy tudo 1 29

l
13 1 ~

k4 v
a1 T8 2 At fie o fu 1 Taeganmiunudae o ninefsganndiiida daugafiunudaen 1

q
k4

= Aaa 4 o = ) = o o
wrnengammhiiav dieimsudaadunmlouiuds  Ssemnsmhnmwiulduramany
ity ¢ Y D) o & de o o & =
gunsaimaniu sy ldhmauacdoyanmmatsssauilunmlunssalinnusuduuas fuse
d A @ s
Towimnalumsuaaaranmiiianuduvenimmatoszduuugasaintanummsalunsuans
e : S g =
wald 2 szdy dmSuiszlemBalszmsnilslumsuladoyanmiudunmlons Aemsan
& A 3 v Py & 4 P oo A Y oA gy A4 A
refimsinudeyanm amluuiteannsoandeiiad]ate 8 wh uAedudu 1 wamlfiiled
2 =~ @ o g S v y & o E o o =
Tumaiiy 8 da Wehmsudasilunmluusudieglfidenlumafn 1 anmiuies 1 S
3 = 3,’ @ o 1 1 1 o o a 4
v dnidermnsaih hillszgndldonldedumsvats  wu i ludszgndldlumsinnesd
5 A v Z 9 g o3 9
wAmMI IuduaeuNFunIIN3Us2UIAHATUAY (Preprocessing) 1T1dA
Tumsafnmluwd s lasldimatiamsiunsalea (Thresholding Technique)
a ' I~ ° o U a
Tagitnsaninganmlanisenthganiviered  sznszilaomanSoudiouseniganwGy

Y [ 1 d' 1 cé d‘d 1 U a -d" 9 o dzd'al =
AUNUMAINAINIINGINTT AUNTH1aa (Threshold Value) matail¥nuuInlunsaintouanini

U

'
a0y

v
ANYUZUANANAUTENINTAY (Object) UATHUNTY (Background) Tavawasganinla o ilidlos
' 1 o Y o Dy A A U A 1w U
ahaunssleassgnimualiidy o @ad) uazddivessanmla o Alidwinnimdenhius
{ 3

mixlea azgrifaeuliilu 1 @avn)

Tumsadianmluuns lavldmatamsyleamo 14 lanadns imnz auuasausa  a9na
v A ' A Y A ' sy ' Ay a A
yhgafe sunsylea Wewndudenaunsylean himuzay Aunsylaandatoanulivso
nnnull) amilaenee liminzay aanuauda taze19i 18 vazdeatiadiuianelal

v v v Y

nanfenmi ldemaziiamnuluvsoanauiuly nienmildnaesuniu (Noise) Haty suiuna

o q ¥ o Ay Yy o A e Y = ax o
Wldammaansn 1 lieoauiins - dafuflagmvesmsadianmlows Tavdiimsyleaiine

b

)

Hedelstazensomuamaunss Teatmmzaudmiuuaas Mnfioziinnmins a219nm

luuis Faiidsamnumeaumnsylaanaeds TaouaazdiTmineaususnyae s Mauiuana 19y
14/ 1aru
e  msmAwnIslaalaonsi1vuan 182911 (Pre-assigned Threshold Value)

®  MIMIAUNIY 18a91nAINA1 (Mid-range Threshold Value)



21

3.7 MIUMUMNTHAA Uz M3MIA (Noise Model and Noise Reduction)
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a d %
3.7.1.1 Hamesmiinez§1u (Median Filtering)
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3.9.1 M3USUvAUPIMN (Image Resizing)
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3.9.2 MIHYUNN (Image Rotation)
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Spatial transfarmation
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