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Abstract

Recently, GMAHN that provides interface between MANET and Wired Network has been focused in
mobile communication. It is necessary that the technology provide reliable data transmission technology
between mobile node and wired network in MANET environment that is varied by the node movement.
In this paper, using the TCP protocol(Tahoe, Reno, Vegas, SACK)that increases reliability between

source and destination, we applied the TCP protocol mechanism to various environment, and proposed
the most efficient TCP mechanism by comparing each mechanism.

e o
HLE9] MANET(Mobile Ad-hoc Network)%3 71& &
Network)ell thgh #4lo] o] Talofll Al F7kslar Atk AlAIZZE Wskshs wto] o] § A0 R 3] EXEX
7} A4 o2 WEksls MANET #7404 olF == -f"r”ﬂ“& AR A= dold dES e Ved I
Holgtal & 4 gk & =FoAE GMAHN #AddA FAaldzt 541 ‘“\]’014 A2 e dHolH AFs BA
&= TCP(Transmission Control Protocol) &2 EZ(Tahoe, Reno, Vegas, SACK) H|AUZS o] &38| theksth
A AL, A7 @S v BAE Mg &40 TCP #WAYUEES AAES

2z
ol

>~
0

E-Li

gl
] il

ol

}S 23 GMAHN(Global Mobile Ad Hoc
A
[e]

Fﬂ\i

Key words - MANET, GMAHN, TCP (Reno, Tahoe, Vegas, SACK)

I. A& W dZste] BT UEAIS THIH] 9
MANET% 3} #+4% #74& A3k GMAHN(Global

B 2 o] wabatn AFEA7 A Zr)be Mobile Ad Hoc Network)ell gt #H4lo] F7tsta
(<3}

of whet ol% wrzke] Holy A% vz o A - I

# Fadol AL Q& Hed, doly &4 A N1Ee] AT E FARE AYE S 54 AU

N Py N soge] i AT FARlA AgHE 9Y

s} s Vel 2o I AAA HAT

A 2ol MANETOIA ¥t ofizl 7l&e] f4% EREZ 22l d@ A5 EAds 47t da

so] grh. ¥k GMAHN el TCP w7y 5ol

* HCE RS R TR} sk vlal 43 TCP ”ﬂﬂ‘%% Fol Al ofE wAY
(Dept. of Electronics Engineering, Myong]Ji wol o 5849 &S shzAel Mg Az v
University) & dAeln

Ve HE2008F 1)1 28H, 5152 1 H: 20084 3J1 5H HEA £ =Eeq Ad Hoe 298 X2EF F

¥ WA A7) eA T A AYst] FaE AT 3149l AODV(Ad-hoc On demand Distance Vector)



GMAHN 3t7A A ] TCP Z2EZF

5 AHEEte], ols wro &mef FaAge A7)
w2 TCP(Tahoe, Reno, Vegas, SACK) A%< vl
A AT

H =R aE 72 TCP WlAYES AH8-3F Tahoe,
Reno, Vegas, SACKS ©]&3}4] Ali Hamidian®l <]
& AltEl  GMAHN 3tAd A9 o]F ==¢ F4
Z2Ete] 7l AP &S vl #4183 TH2]
HomFo AL [ AEd oo MN.EZoHE A
Joll AHE¥E AODV 9% Z2EFH3 TCP WAY
EH?SH /9“*0}"7 MAE o] 374 o A
AE ilﬁ"ﬂ s A
= AEdelA I
kAo

Lorr o
>
it Jlm
&
o
2o
)
=
Ao
e
s =
:i

= GMAHN¥ ADOV #-$-H
oguE]ES Awsta, TCP W7UEE 544
3

IZIREF
o 3l

MANET (Mobile Ad-hoc Network)< ©]%
| A&H o2 St MEYIRA = Aot
A& ThsetA slFH, Batd el 544

| Wil g3 EEZZAZ PAEA
ol &= GW(Gateway)E 01%3}01 MANET 2+
S 9Z23% GMAHN &1

[}

N

[ oo olm
4
o
fo o do riz B =2 af

U ol e

Ad hoc routing protocols ’

Figure 1. Classification of Ad Hoc routing protocol
19 1. Ad Hoc 218 Z2EF HF

a9 2% ¥ =elA AR GMAHN e 42

tehd Aol o wEE F Aswmi ¢

oy

R pal

gk

oX,
olr
Mo

%
©

=2 A
&3l
ol AAgE AzmolA

27holw,  Window size:

4 713l

SE
BAA wEQ Fx
Al
5

H GW(Gateway) <}
2 751 =2 7]. H 7<4 =l

e

El

BuA G
o

. °]

S

SRR

32MSS (Maximum

=
=

i, packet sizet 512bytec]t}.

Segment Size)©]

Figure 2. Architecture of GMAHN
a9 2. GMAHNS] +x

2.2 AODV

AODV 9y ZR2EZLE A2 LD HHZ
wEZAA S AR R A Am fAAges o
FolRTh A= WA 8l AR fAE ohEd 2ol o
Fojx.
221 3= &4

A2 AAes it A2xZdA RREQ(Route

Request) HAE o] :==o|A Broadcastdt®d o]%

oAM= RREQOl w2 H#% F249} Sequence
NumberE ERlgtt. HH% F42E& 7HAL e 7
$ol= 22k A RREP(Route Reply) H7&
Unicast2lo2 BWozx Sgala, F4a7 S
g o]0 A broadcastdttl. oju] o]
‘301]7\1—‘: 7o ﬂol—/gl_o_g E;H;(]Z':)\:i ;d—ou:] 5%}

= Sequence Number
B #7145

Hello #WAIA& %i



b
It
2,
)
et
o
il
[rt

[ ot

E}-or‘:/‘ glo] 5] o]
QA A 7kCle] o] 2

¥ Hello WAAE
RERR(Route Error) WA A S 4

2Z2H ARIds 4YyA "o B2

e MRS ARE 2= B3 E AAA

FA

W-‘?»]- Mobile Node ¢172%}2)

It

1

i nE v
N

| |m
;

2 2
NN

ool
a

P
m*n 2

h‘UJO
tr

ox

o
‘Ulﬂl -[o vlfg =2
. 2 o FlF T

o L[ o W op
R 2 o[>
:1 o N

O

OO

GMAHNE °olF ==
As7) A GWel
RERIEEE

Ael

‘_ =
e ol wEE

&7l

Advertisement) M A] A &

I Al
E=AE GA(Gateway
FrHow AFd oy
29} Zol GW7F #EEa e vMEYA vHEU
A2e) ARE AFT F HA4 W] T1E
Adl= ols -2 HE RREQI(H=Z AF
THZNE A8 Bod GW HRE 7}Zl A
T == dA olx:EoA ¥R HF
N&EsHA 4 7o s2E9 AAL YT
Eia=8

RREP_I ##& GWelA RREQ_I| g &%
o7 olF w9 f§4 VN T2EQ AZFS 3
@ 4= 9tk RREQI #171& AODV oA Ab&-5)
mmguwu}+mﬂ #7102 MANET °l%
} A 7120 271 98l GWE &)

LI g
=

[}
A&

Flr fo off

°|

1

>NJ

2 e

oy lﬂ
kﬂ

e Fol A A=A

EEEER

p.

= Aol 7H53 TCPe
=7 Slow Start, Congestion Avoidance,
Fast Retransmit, Fast Recovery® Y& = 4t}
TCP ¢izlES A8 txAd HAUZS=
Tahoe, Reno, Vegas, SACK7} 21 tH6].

[<3]
AR

A
L

2.4.1 Tahoe

Tahoe= gl Slow StartZ A zale] 7S A
@3l congestion®] @A AAZE 122 FolL
T}A| Start® Ao
Window(cwnd) kol Az ZolxH
Avoidance & o7},
W Fast Recovery ¥ El7} = o

Slow Congestion

Congestion

AE= &4

£
)
9

==
=5
ExWN} %

=

MI7|MXtes| =2 X[(Journal of IKEEE) Vol.

12. No.1

gt APE o]Fd v Slow StartFEHIZ EE
HAE AAEs7] ol EAX oA F&E
HZE A He FAH] Aot ko] =t
2.4.2 Reno

Renoi= Tahoe?] 7]%°l Fast RecoveryE F71A]

2 MAVS
gt He As AAF] 172014 4H71°
gttt Renow A2 749 #3l9]

= &t v sFHo
Congestion Window(cwnd)Z7]7} A
EA Ho vEagHo|tt. =
Window (cwnd) ol A
A% A9 AFol

ok

2259

o
O

2.4.3 Vegas

v%%t»éﬁﬂﬂd CECEREER
b Al
noQ}l_ 2] o=

1A A

FECERE S

i\ r» fet
o mz Ho

A4 9)

Window(cwnd)&

24.4 SACK

Reno®| #A413& ®sr] et WA
Mol ACKE F4lste] #fzle] &4
= 2], ACKetel SACK optiong Fil
ZlE9 FHE HolA Ax = B
SACK options 18t HA A wto A
HAES QA #rt

pil

A5

FAlE

Rk

ESS

o~

a9 g &

=]
p =R
o

o %
E3pg o)A,

slofof s},

<l st

Fegd ==L

AlEdEolAd 87

W A= AlgelAl

NA ALe

T
ol U rlo b & o

i

o]

@]
o
j=]
0
[}
12}
=
s}
=]
5
o,
e}
2
o
=
jo)
e
[
0,
=2,
2

© & Tahoedl Al A% ¥ Slow Star‘t”‘L

)
o ™

Pr

Congestmn
WA G

1

o~

_‘

p=
AER

SEEERE



GMAHN 274 A e TCP Z2EF 45 #4 11

of W mdlof uste] Ayt AlEHA B B
=g st A st Eab AAH UEYA AlEY ]
EJ9l  NS-2(Network  Simulator)&  AF&3}aL
GMAHN#Z 7 ol 4] on-demand® 2] AODV EZ=Z &
& ARSI

B =R g8 ZREZS BAE] 918 TCP
Uﬂ AYEF 22 Tahoe, Reno, Vegas SACKE o]&3f
o HF AYgES SAHNATH £ 12 A B A
¥ PR ALEE sl AZE o] HRE

RoF= Fola, ¥ 2% NS2(Network Simulator)oll
AAE gy ghS JEbd Aol

Table 1. Simulation Environment
% 1 AlEdeld AE3A

0/S WOW Linux7.3
Hardware Pentium4
(2.4GHz CPU)
Simulator NS-2.1b9%a
Software Language C++, Tcl
Scenario file 10
Table 2. Simulation Parameter
2 AEelA sy
Parameter Value
Tansmission range 250m
Simulation time 100sec
Topology size 800m><500m
Number of mobile nodes 20

Number of sources

Number of gateways

Tahoe, Reno,

TCP version
Vegas, SACK
TCP windows size 32MSS
Packet size 512 bytes
Pause time 5.0 sec
Maximum speed 10, 20, 30 m/s

% 32 NS simulatorel]l A Al &#o]Ad A4S 1
How Eoi-r:: E9 NAM EditorE

dold & F LAY oMlES] AdRES AAT

Z 27 9742 800[m] X 500[m]e] i, =9 0]%3&5
= 20 [m/s], Sl Fojghs ol ewm== 2070,

ol Aol GWeF k-8, 2B & 7} 27H‘” A
Axlo] .

Zale] AAAHoR  FHolste=  Flowe  270olH,

MANET o] 9]
S Mo 9=

ez Tl et

2o A AL AEEu

=E7F He Avg

] 5 1 T 5 1 S
G5 At 0369789187 SDEI61
SIZ 3 L0 BSOS

Fig 3. NAM Editor
2% 3. NAM ©lt g

AlEF ol AHEH

2 o A= GMAHN A 2] TCP WA &<l Tahoe,
Reno, Vegas, SACKS Alg3lo] o]F w==F 3ol
22 ==(Source Node)oll A/l f-A%e] T 2E 5 Lt
Ql A% »=(Destination Node)Z Hlo]EH & 743}
L5 WgE AZS 9 A7 A
4 (Throughput[bps]) ¥} Ack Sequence NumberE Y]

Il

= olE wnxe &

i, 24 Wrb oskslvh Al AEse 4 ARidel
GMAHN wolA dlole #2&S vehs Aol

Ack Sequence Numbert 3+ 3|7lo] o] iAo

WAEE Su Aol

41 =E°FEE ¥3td mE WA P& W3

a9 4, 19 5 189 6, 1% 7 GMAHN %
A olsx=x9l 47} 2070, Pause times 5%, Packet
Sizei= bl2byted uwl, o]F w=x=9] = &5 E 10,

20, 30m/sZ Z7}AZ 7% Tahoe, Reno, Vegas,



12 HMI7| M Aeks| =& X[ (Journal of IKEEE) Vol. 12. No.1

Sack HlZIUFAAM S HA Ael&S ek Aotk

1) Tahoe®] Throughput(bps)

Tahoe

160000

140000 A
B

o i
B
[

oo | —aun
A
o

-

0 b
1 10 19 28 37 46 55 64 73 82 91 100
Time

Throughg

Fig 4. Throughput(bps) of Tahoe
1% 4. Tahoe2] #2]&(bps)

a3y 42 A9 XA Tahoe: 10m/s¢ 30m/s¥ o
T=RE FR st o5&k FROIARE <
Holx whdol 20m/sel M= & 15
A o] dolE Mgl Wt 4
vl Fo] Kol HESA uelA9
gl o] zM:oﬂ wo Byl urayes ok
th ol =29 =7t 20m/sY wl Tahoei= vl
now, & =i 3
X“ﬁo}xl Bos

7Y
£

BN o

o

L
a =

nelFa g
o A7 A,

4 n{x © % T

%0 lo 4y = Mz ¥
v
>,
]
o
o
2
,
1

2) Reno?] Throughput(bps)

Reno

160000

140000

120000

a 100000 i T

5 \H I l \ | ——10m/s
3 80000 “! J + | —20m/s
= | | [—30m/s
~ 60000 — /

40000 JI
|
l

|
20000 —+
[

0
1 10 19 28 37 46 55 64 73 82 91 100
Time

Fig 5. Throughput(bps) of Reno

% 5. Reno® # 2] & (bps)

1% 5% Renodll Al A Els &=
dok AR A g BES
,\1% 10m/s Sl “H 7].1} o} ;g o

A7) A2l & e
@ﬁaw A @70
140kbps # 2] &2

fFAsE WY, mE 1%%37} 7t ErE dES
o] Egtol At} tlolee] Aegol a*o1ﬂ~ %
A Ak 7P wE 30m/sell A el dlolE H el
A et st b =g S 4 @ £ gk 20m/soM
B 19%7H4 % BAAS JHE HolFohr) ahgs 4
= M ks 36&01]*1% A2l o) Ak g ol

o]_f.:_ﬂgg o] 3k
27} % OW dom AR ALY AAE nFh
ol AHe]&o] 0o& HolA o]

7b 2" Al HFle A
e Az B3z 03l HolE
olt}. 30m/sell A= o]} 2

£ T & Tk

A=t
R =

3) Vegas®] Throughput(bps)

Vegas
180000
160000
140000
., 120000
S 100000 —— 10m’s
o —20m/s
,S 80000 —30m/s
60000
40000
20000
110 19 28 37 46 55 64 73 82 91 100 109
Time
Fig 6. Throughput(bps) of Vegas
1% 6. Vegas®] #2]&(bps)
a7 62 VegasollAdl AgH= A AHy&s
et 10m/sY wWi7F 7 kA e
140kbpse] AH2l&S FX3k= A, 20m/s¢ 30m/s
Y W= Reno Rt} Alg dlolg o E3o] LATS

o = gk
B =R ABYeld @
20m/s, 30m/sel A QHA 3
o x} Azkel

Hom A% A7 &4

7oA Vegas’} RenoX.th
JEHe]l AHEER o]lsteE
2853, A& Wiyt A

<}
ul O
wolde & 5 Atk o %

o



GMAHN 274 A e TCP Z2EF 45 #4 13

wE] £Eo| BE R F4 ALE FolAR UE
2 a9 62 A AAT & dom, EF WA

4) SACK?®] Throughput(bps)

Sack1

160000

140000 y i
WP it Y

120000

= 100000 IH | ﬂ.\ i

/ ML 1] soe

g o | e
[ |

|
40000 I
20000 I
* Ll

1 10 19 28 37 46 55 64 73 82 91 100
Time

Fig 7. Throughput(bps) of SACK
9 7. SACKE] # 2] & (bps)

a9 72 Sackell A A= Ao AYE&S E
Wk 10m/soll Al 718 b 291 AFElQl 140kbps &
A& 9 20m/sol A 22Z 04 48% Alo] el
= 2 YEYa FHor A A&l A dst
HoJA Rk 48% o] T UA A EHE EEgS A
L tl

O:
%

O o

th 30m/sY Wi =t wWE o|FHER QA3

H HdEo] d&stA] X8 £ EEs HYS ¢
T A

»Eol olF £ Reno, Vegas,

w2 Tahoe,
He e HEe&s
Al

A B
& 10m/se e

Z WMAYE

g
o
rr
>

4.2 Throughput(bps)2] ¥ 3}
1) Node Speed(10m/s)ell w2 Throughpute] ¥ 3}

a9 82 10m/s ¥ w Tahoe, Reno, Vegas, Sack<®]

Ael ol Waw oy A% A% F oF 2~3% F A
e}
=

g &o] 140kbpsE tF A o= dlolE|7t AFHE WA
F 3 9tk 90% o] %] Renooll A °Fzke] &xto] Ko
=t Reno9l WE 35 dugFor t43s w3t

° — - _
B adEe o F vk AAEeR e g
3 5 2=
2 % & 4 A
10m/s
200000
150000
z : Ao ee
. , : Atobprstall e
E \ —— Tahoe
3 100000 [— .y
= egas
= Sack1
50000 ‘
0
1 11 21 31 41 51 61 71 81 91
Time

Fig. 8. Throughput(bps) of 10m/s
% 8 10m/s¢ Throughput(bps)

2) Node Speed(20m/s)ell w2 Throughpute] 3}

20m/s

200000

150000 — o "
= y\ T ) WA/W/AQ — Reno
g 100000 vw !\ﬂfk [ veces
= \ ‘r |} ’\ Sackl

|| IR
50000 J v\{ U \J L\j

0
31 41 51 61
Time

1 1121 71 81 91

Fig. 9. Throughput(bps) of 20m/s
% 9. 20m/se Throughput(bps)

a9 9& 20m/solA Tahoe, Reno, Vegas, Sack<?]
A2l & Wslolth Reno: ESHAZ Hl&S HolX
o o30% Fuky H EES Hol:
Tahoet: =S AHE
Vegas+

A Hoz Vegase

dolE £AE Yolde & 4 3

R

EERE

3) Node Speed(30m/s)ell w2 Throughpute] 3}



14 ™7™ XEHS| =& X[ (Journal of IKEEE) Vol. 12. No.1

30m/s

200000

150000
— Reno
£ —— Tahoe
2 100000
3 — Vegas
= — Sackl

:

1 21 3 41 51 61 71 8 91
Time

—10m/s

25000

20000

15000

Packet Num

10000

5000

0

1 10 19 28 37 46 55 64

—20m/s

Time

——30m/s

73 82 91 100

Fig. 10. Throughput(bps) of 30m/s
2% 10. 30m/se] Throughput(bps)

a9 102 7HF wE Sx91 30m/sel A 2 HAY
=9 dHelHAgES RHoAF Ark 1029 oW
Tahoe7} Hg® A2l&& HojFia 327, Reno,

o

Vegas, SACKE= #e3% A2l &old Aaste] 4
Ml gaHish B YYHE WEHoR neFu

AUtk AAH ez HF 2% HHE &9 & 5 9

9.

4.3 Ack Sequence Number? ®3}

1) Tahoel A 2] Ack W3}

—10m/s —20m/s —— 30m/s

25000

20000

15000

Packet Num

10000

5000

o]
1 10 19 28 37 46 55 64 73 82 91 100
Time

Fig. 11. Ack of Tahoe
217 11. Tahoe2] Ack

2) Renooll~1¢] Ack 3}

Fig. 12. Ack of Reno
1% 12. Reno9] Ack

3) Vegasoll A9 Ack 3}

——10m/s

Packet Num

——20m/s

———30m/s

1 10 19 28 37 46 55 73 82 91 100
Time
Fig. 13. Ack of Vegas
19 13. Vegas® Ack
4) SACKol A Ack W3}
—10m/s —20m/s ——30m/s
25000
20000
E 15000
g 10000

5000

0

1 10 19 28 37 46 55 64
Time

73 82 91 100

Fig. 14. Ack of SACK
1% 14. SACK®] Ack



a9 11, a9 12, 719 13, 19 14% 2 TCP ¥
HEds olE&E Wl wWE  Ack
Sequence Numberg& YWEFATE &2 R0 d71&
AEd T ZAR w=soi] AL FAse] A &

2 wER Ack($EAIZ)E RUlA & olul Ack

=)

7F AAdE W 2 Ackel £9I*+= Sequence Number
o FT7E B F Uk delA AFHE olF ko

w2 dolE 3 2] & (Throughput)e] W3lo] uwle} Ack

Sequence Number?] F=alo7 x| 9 FH £=AS

gl 3 & gk oA v

3 wjFle] EAo] A ste] EA A4 Ack packet
o A Y EAZ g Aot}

Adg A3 2d 10m/sYe W 7P wE Ack
Sequence Number?] ZF7}& Ho| 2tk 10m/s¥
] Reno, Vegas, SACKolA 7F4 wE Ack

Sequence Number?| F7}E Holi i, =9 o]
FE5E7F S84 2 Ack®l Sequence Number”} T
oA S7hEs & 5 Tk

w3 7 AAYZAA Eel TANS
Ael gnels
e el

o 3 & o
3} o]o] wE Ack Sequence Number2]
g 4 At

V. 2

rf

2 =foAE NS-2& AE39 MANET(Mobile
Ad-hoc  Network)@z 7]& HAES A4

GMAHN (Global Mobile Ad Hoc Network) %79l
A "HolE "AFA TAsE A& dis TCP A

Usd wx9] o) &&= Wl wl Bla 259
=3

AODVE o] &3] Ael&s Ry 3 23 &=
9] ol%F &7t 10m/s ¥ W EE HFgo] AH
9l A= wdh 20m/s¥ Wi TCP AWAUS F
SACK7} €91, 30m/s¥ wli= Tahoe?’t 7H £

Z23E Bt
s e 7
Sequence Number®] ¥H3}%= 1
7gol7] wiio] we Wst&S
drE quids & A
AODV E]"rb z=2 =
GMAHN% A TCPE AM&3l= A5, 10m/sE ©]&
oF

B ol AR oy Aol Hke AL

ol & & Eol Zt TCP v71vs9 Ack
10m/s¥ o o+ Aol 3

Bolgrt £&7 7}
T AU
Agdow

F

T GMAHNS Ao A9 EYNA EZ2X| 9 =7

[1] E. M. Royer and C.-K. Toh,
Current Routing Protocols for Ad-Hoc Mobile

Networks”, IEEE
Communications, April 1998, pp. 46-55.

[2] Ali Hamidian, A Study of Internet Connectivity

Mobile Ad Hoc in NS 2,
Master’s thesis, Lund Institute of Technology,
Sweden, January 2003.

[3] C.-K. Toh, "Ad Hoc Mobile Wireless Networks
Protocols and Systems”, Prentice Hall PTR,
2002, pp.13-25.

[4] C. E. Perkins, "Ad Hoc On-Demand Distance
Vector (AODV) Routing”, Internet Draft, IETF
MANET Working
draft-ietf-manet-aodv-12.txt, November 2002.

[5] C. E. Perkins and E. M. Royer, "Ad-hoc
On-Demand Routing”,
proceedings of the 2nd IEEE workshop on

"A Review of

Wireless Personal

for Networks

Group,

Distance  Vector
Mobile Computing Systems and Applications,
New Orleans, LA, February 1999, pp. 90-100.

[6] K. Fall and S. Floyd, "Comparisons of Tahoe,
Reno, and SACK TCP”, December 1995.

[7] The Network Simulator-NS2,

http://www.isi.edu/nsnam/ns [9] K. Fall and
K. Varadhan, Eds,, "ns notes and
documentation,” 1999; available from

http://www.isi.edu/nsnam/ns.




NP PN

ISP

A E 33

20019 : A Ot AAgst
=4 (FAD

20034 : HA Gt gk
A28 (F3HA A

2006 : HAI st ek
A28 (F AL
<FFAAF-oF> Ad-Hoc Network, Embedded System

A E (9D
2006 @ @A Sk Abe st
= (F34b
2008 : WX thetw thek

ARt (A
<FHA]FEoF>GMAHN, Automatic
Robot, Computer Network

vl 31 5 (BH s )

XqX}J"tfhjr (“&r ’“/\P)

2004 39 ~ @A) ug;qcﬂf;m
- 2-g ey (A AR
<FAAIEo> Embedded system, Automatic Robot

20004 WA n AXF5H
9] (3D
20024 : WA eta et

AAkg kst (38D
2006 @ A et oS}l
A28ty (akEka)

4
k

2005 ~ A4 @ AREN A7REYD A7
<F#AEoE> Ad Hoc Network, AAUEH A, o]F554l

=&X|(Journal of IKEEE) Vol. 12. No.1

1997'd : WAt A A}-s- 8k
=4 (F3Ah
1999 : WAt ek

HAAgstat (F3HAAh
2008 AA : WA
e AxE et (ARG R)

il oF> VoIP, NGN, Mobile IP

)

A%

£
ofl
i)
©

199141 : A ot
=4 (FD)
19934 @ HA )
AR o3} (34
20014 @ WA g}
AR ekt (Fehubap
20054 ~ @A WA AR

eSS

)
2
S

o 3 Lo
FJ_,EFJ

)
o st

dg

ol
2
ox
f
oft

<FIAEoF> SDR(Software Defined Radio), Mobile

1P, Ad-Hoc

ENGERD)

19884 : WA s A3 ek
4 (B

19914



GMAHN #-7olA e TCP Z2&Z 4

o] & w (H3)

19799 : e WA} g
=4 (FFAD

1981 st gjshel
AA-Fe (384D

1984 ~ 19861 : Univ. of Southern
California, H5FE33 A A}
19861 ~ 19914 : Arizona state Univ.7 378 &%+
Ik}

1992 ~ &A@ WA ARy Fug
<FHAEoF> Embedded system, Ad Hoc Network,
Computer Network

A4S (H3Y

1978 1o dApFsta}

=9 (FgAb

19804 : mE Y sty
A8kt (F3HA AL

1987 @ g gt
A8 (F3HEAL

19804 ~ 19814 : Sopdin  AdTsta A
1981 1988 WA AxpFst) A A FAL
19909 ~ &A : WAY A} Jus
<FFHAE-oF> Embedded system, Ad Hoc Network,
MPEG-4

1

l



