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Abstract

This project studies and developes a program for TCP/ IP Protocol based Tele-Robot
Control System. The main purpose of this project is to enhance the ability of the robot control
system to command a robot from the remote area. This developed program is able to connect 1o
any device such as CCD camera, etc. Visual Basic 6.0 is used as the development tools and
“Winsock” in this program is used as a component for TCP/IP communication. The remoted user

is able to control and view the robot via a CCD camera and TCP/IP protocol,
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0 1516 31
Sourceport  16bit- | DestinationPort.  16bit
Length . 16 bit | Chacksutm:  16%bit

Data

Ui 214 uiteufia UDP [1]

214 Tislanealew (IP: Internet Protocol) [1]
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Datagram Datal ' Data2 i Datad
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Fragmenl 1
lﬁgﬂ Datal Fragment | (offset 0, mare)
Fragment 2
header Dala?2 Fragment 2 (offset 600, more)
Fragnent 3
header Data3 Fragment 7 (cfFsel 1200)

317 215 msvudSnmndu (Fragmentation) [1]
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Fragment |
header Dalal Fragment 1 (offset O, maore)
Fragiment 2
header Data2 Fragment 2 (offset 600, mere)
Fragment 3
header Data3 Fragment 3 (offset 1200)
Datagram Datal : Data2 ; Data3
header 600 actets : 600 octels | 200 odels
= ~ =
511 2.16 m3TueawInDa (Reassemble) [1]
D 4 8 L6 31
Ves Hlen Type of Secvice Towal longth
1dentification Flags Flagment offset
Timeto live Protacol Header checksum
Source 1P address

Dezstination 1P addwss

1P options (if any) Padding
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1. Version : iilumidiatay 4 iin voneiduvesnasygiu 1P Hl4 Taednasiauihi 4 a4

NIBDY IPv4

d

2. Internet Header Length (IHL) : Lﬂuﬁ?ﬂBﬂﬂ’J”liJEJ'I’JLE‘lﬂLﬂ'EJ'iﬂJ?N IP

!
=i ¥
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101 — CRITIC/ECP
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- )
Bit 0 : aau Bladdh o
. 1 g4 dJd = i ¥
Bit 1 : 0 = UanTwAAATInsUAnURANREDY
T =] [=] 1y o d
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= ar = = 1 4 1
9. Protocol : (Huduay 8 Jn vendelilslnneanegmiletuliiuilullslanea

seavgsnMilszanla

u



—

18
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o @ =Y = = o kY
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s 1 1o A4 A ) ar L] o d 3 A
2. Sudelagludrilafegunmmsduinms msfudede IP uiinfasgnitunievie
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nquusniilunudduanudAgdailaunndsdidginn nauiaeuilulizionueanuild e
d d o a a ey "y Ay T
panAT LT udlsnnae aunianua19ngs uhdesningyegauazaundeanisnny
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Wugenege 1edeeld laduudindduanudaguienaisudane IP uAmAa uUINKUA v
4 ar = o s T o g ~ad ' o
figpaunnedeld  mistomsszauadineg (szdvdisvsesgaudiaisn nTeduaiyld
t o d d =% o w o aAa o o 9/ =1
msaade P uiiniiin Tasiarsandwuuin imgdumesmialdsiuuuvedlisTnnea 1p 0
1 k3 1
ms1E o nanfilimsesntuuiiy szuumTedediinnuEai uasiidaanusuniuun da
o 3 & g o o 1} d '
ven 13 15 Iuaueiunliiewa FTP, Usenet News 102013 15911081 1a1lL1114 Telnet
4 @ 3! 11 ar 1 3 Y c?d oL o o
4 Aaunaumeglugluuuvedavsmiiy (Text Mode) dnvaziifmoawetunisinm
d
2.1.5 1slnneaoe1ii (ARP: Address Resolution Protocol) [1]
TilsTanea ArP dlulisTaneanesnuuuuuiteldlueiodwimivayunsueia
by 1 o
A9 (Broadeast) gnisenldauTasllslnasa 1P Wowomlasvansae o laldluvmneny
@ @ @ oo ¢ 7 A 4 4 v ' A4 1A 7 o
F15au5 101819 A0y DumesinednTwmilutoudood luas ot edunosile uaz
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TCP/IP Adeaiinsfvuavinuny IP Address Uszfrduie 1819830 uT1ls Tanna ARP 12¥h
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Hu"lﬂllﬂﬁﬂﬂ']ﬂiﬂﬂmﬂ] 1P Gl,mﬁuﬂmmmj ﬁ']‘iﬂlL’)‘.iﬁ]iQtluizﬂﬂ ATTINTNIUNDUINOILUALRLYD T

4 ¥ 1 @
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Header | ARP/RARP | {psc |

Hardware protocol
HLEN | PLEN operation
. Sender HA. (octets 0-3) .
Sender HA (octets 4-5) ?enderlﬁ ( octets'0-1)
|Sender 14, (octets 2-3) | Target HA (octets 0-1)
Target HA: ( octets 2-5))
Target TA. ( octets 0—3)

gﬂﬁ 2.18 ARP Datagram [1]
[] o 24 9
- amlszneuveuen1sHaIdunsy
1 ¥
1. Hardware 16 {in : Snunawilavesssauaiiadotiof ARP oy shldarugail
= o o
1 DINBILIN
4 Tnidusa
5 1099 (chaos)
6 1950910 IEEE 802
o =
7 D15 AR
Qs &
12 Tafianean
2. Protocol 16 1161 ; wiiauad il Tanoanhiosveld ArRp
= o o ° g o 9} 2 é ) 1w
3. HLEN 8 1in : viavesmsaudfuoamiaiusiuoulud s ldauiie 6 Sunidu 6
luduesdmestingsaursuoamsa
- v d ad & o o Arig WA A e
4.PLEN 8 1ig : auaveanemmsaszdubansniuivan ludannanldas 4 danidu 4
Tug wes Tofioansa
) = ° ¥y ' g vo o &
5. Operation 16 119 : fmuazluvvmsldardunsy aludaatldiivuanisiiauyess
3o
ARPUAY RARP 497 4 71710
ARP request (AINNID 1)
ARP reply (AUANMND 2)
RARP request (ﬁ%‘ifiﬁfu 3)
RARP reply (AU 4)
J :: & o o d ad e
6.Address : WaAuaa@TdSvad1duRs s audsuazlafsnueamIaveaaniing osuee 1y
o

o s d g ad Ay ¢ o o
ﬂ’JEJEﬂ‘SﬂLL‘J‘;T!.Lﬁ8mﬁl’)ﬁﬂuﬂﬂlﬂiﬁ‘ﬂm’c’l’mu‘niﬁ]ﬁ‘ﬂﬂ@l'lllﬁ’.lﬂEl'l‘i‘ml’J‘ime‘l«IﬂniﬂuﬂﬂMﬁﬂ

dadl o
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2.1.6 1slanoaleodoufi (ICMP : Internet Control Message Protocol) [1]

wihiindnvealilsTanea eMp Aemsudmfeuansdonnuoinszuy iouenly
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waziswnaiBndan ieuannlivudeyaiildniugy daugduvumsvaveslls Taneaita
vounughifuTdsTanen 1p luszduiRefuuazdonnuduniiudsldnsnesganiineg
Tudaynues P (P Datagram)®ninits fonuiiTals Tanea eMp desiuussesndiy 2 uu
A9 ICMP error message M3odon1uudsdefianain uaz ICMP query niodonnuizondeya
ey Faetrenalnmsthamiuealds Tnnea 1oMP dlefimadainudeyavesdld s
et lidgndos w‘%’mmsﬁgmﬂ?mﬂmﬂwmﬁﬂi’]fgmﬁ)u"la.immm%’m’fﬂu“aﬁnmm{%

! 9} 94 I

=] 4.2 - W
daton1uud iy lodduuaiar (ICMP message) %0 destination unreachable Glﬁ’ﬂ‘ljl’a’ﬁd
g 1
a3 =l

=] 1 o o 3
daya wennnildrdoyanudsdenufeziidmaosdoya 1P Datagram Midailamids iy

a

2

4 1 o =3 1 i = 1l @ 3
defedoya lasudonsuudaudrfivensuinaiifailywiegila dauiuTys Tanea Icmp

N
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o ) 4 1 1 ' AL . P @
wnmudlumiedoodamilalunsienaaeiiaiolns 1wy §159 ping sinldmaaon
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0 18. 1516 31

_ Type Code. Checksum

Contents’

U 2.19 Jrlupuves IcMP [1]

- dautlsznouved leFdud

Type : WA 8 ia: MmuamAnuRanaIaLaMsTeNUaoIunIIalldauly
ﬂagﬁuﬁ‘ﬁwm 15 1l3zinm

Code YU 8 1@ : sHARNUHANAAGDY

Checksum U119 16 119 : AIWATINATIVABUUUY 1°s complement 1115010529081

ANNAANAIA TAFIMIUNATIVYOA type ,code LA contents
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1. Well Known Ports Ainaziiiy Port ﬂizﬂﬂﬁluiﬂi}j Myviualile g Privileged User
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agulszereiiinelv service udd1di hifdnnTeduine Sedniludosimua Port Aasedmi

s
Service 1:1'1!”]
. 4 ] " Ye
2. Registered Ports 92iTht Port nineiaw 1024 Yl &a 1aNA 13188 mua'l3
2.2.1 $3ee19m3ly Port [3]
1 At oA o P
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Echa FTP  Tenet HTTP

7 2 23 50

TCP/IP or UDP

\-_— 23 Data

519 2.20 M5UINTY Segment 1IUDemultiplexing [3]

MINOIAY Port 9208 114 32 bit 130YO9 TCP 1AL UDP header 187 16 bit usmiluminemasy Port
& L 4 o d-
YouUATOIAUNIT Yaugl 16 bt Avwuiluminoimy Port voemTaailatoni Faaaslugld
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[ 4 = 1
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1. M3udedoynuuuyuIY (Parallel)
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2.7.1 THuadi RGB [8]

gUA 2,32 Tnuad RGB (8]

L
o ar o {

MsnaNFUNRBNTR IR0 T TUR Y primary hues 3 #A0 Auas HT07 une 1hidy nied
15 56091 RGB colors (Red-Green-Blue) thites anumilousievasinonitamoiiy ﬂﬁ’uaf_j
fulumiiegn (pixel) veamsuananaviiFseduunad wia color depths illawn Ins wudd
RGB i color depths 154 8 planes Wufie 15114 8 Tofudoyaniled vineaud mwe
primary hues 19714 A §ideaf oz danuiliag gia 2° - 256 52y o meaud niled vin
uns-Sa1uT (RGB) 15 1dee 18R Adamn 0 §s 255 daw WiTen Adamen 0 §e 255
wazihu@eaiy ShEuAd I 1 0 fa255 AR RAINMIHTIvesETIEL T
BATINIUAIN AU A20619 THADITITUAT INAVINATIHANT UAG 255 T TTed 255 dau

v

uazinEu o

M 3
A o ar

A Q r=1 (-7 (-7 -, o qQr
FIszAUYDITLAL Uit 256 F¥ay MTen 256 Fedu MIEU 256 TEAD A9 RGB
nanuald 24 da (8+8+8) Tumsuansd RGB voanilana (pixel) Faaunsauaasdiduinds
¢ e - ! o o I -
256x256x256 111 16.7 1 d e1319919aaaaens S didn eyl Fadususioudia

]
=

Yo qs =
fledmuaseduvesd

1 o i o ] 4 e o =
M 5191 2.1 waeei syl 1 dstususuoudie

smmEanldfuddanihen Color Made Name dnauFiuandls
1 Black and White 2
4 16-Color (EGA) 16
B Pseudo Calar 266
16 ' Hi-Calor 65,536

24 True Color. 16,777,216



3

35

2.8 Mmstemsdeyaunvlime [10]
A ¥ [y ) S w : w
msemsdeyauuni¥ae sz ldormmiludinalsvesmsdoms dnynzveanis
4 3/ Js‘! o A
doasdoyniszaniifideil

2.8.1 deyaNofing (Radio wave)

ot

forsdedeyafudyauadiuingldlusimaldfafa Sy dygins i1y
S

=

amwnadouaunsasunu lluddionmalld msdadygradiidodadoyaldln

-y

1 k4
v lna nioanmgldszmei luded s lums 1¥avdedonn Foyaradngannsa

Q¥ U

@

T F1
LAY 9R A TAR 9T

Very low 3 KHz - 30 KHz ‘M3ea ey A (submarne

frequency - gommunic ation)

Low frequency 30 KHz—300'KHz Anahiaslumnduie.

s

Medium frequency | 300 KHz -3 MHz. | ing au

Bigh frequency | 3 MHz =30 MHz nefioany

Very high 30-MHz-300 MHz o Tns Wenlvas

frequency 13,5,2,9,11 f'iﬂq FM,. N ehe
R RUEAIIE

Ultrahigh 300 MHz -3 GHz A InsiendBoa Ty,

frequency . Tﬂi’?ﬁ’mﬁﬁﬂﬁﬂ

Superhigh 3 GHz-30 GHz Ayl a stalnATAY

frequency | azneariiien g

Extremely high 30'GHz 300 GHz . ﬁfmungnmﬂﬂ Tasvifmet

Frequenc—y (e s

& ) v A o
1. msdemslimeadiendiingnnudgeszesing

]
=t

¥ [ [} »
TudmvesInsemsillalddelunmsoms Tasldnauing arwdgeszos Inalums
] 3 1 1 5 @ o o 1 ar { s .
darfuiseandly 3 lszanIngndusumdamsdevesdaya uild Federal Communications
95 o or -] al q 9 A ! o
Commission 30 (FCC) dudusnszfumdsnuassdyanadimivniaunanniosds &

A1319712.3



M7190 2.3 Filaveanidemsdaoniauing [10]

36

100 ft to a few

closed loop

transmission)

Distance A few mile to
mile worldwide
Data rate 100 bps to 10 kbps to 10 kbps to Mbps | 100 bps to
(bits per second) | 10 kbps 200 kbps 10kbps
License None(must None(must Moust be None
Requirements comply with comply with licensed,;
FCC FCC Design must
Regulations) Regulations and | comply with
Operate in FCC regulations
selected
frequency
ranges)
Operating Small battery, Large Large Small battery,
Power source long life rechargeable rechargeable long life
battery or power | battery or power
ling line
Typical operating | Unassigned; Assigned to Assigned (often | 980- tmn
frequency usually 100kHz | indusirial, to a specific Wavelength
to 350 MHz scientific, and frequency); (near infrared)
medical depends on the
bands,908-928 service used,
MHz,2400-2450 | usually VHF or
MHz UHF radio
Modulation PCM or FM Spread spectrum | Advanced FM PCM
Open loop or Open (one-way | Closed Closed Both
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