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Abstract

In this paper have embodied a TCP/IP based small embedded web server and proposed

the technical method for monitering the real-time system states and remote controlling system using

HTTP about manipulator joint angle. This also uses TCP/IP, which is the general protocol, and it is

made of software, not of the TCP/IP stack with hardware chip.

Then we attach the simulating results about the manipulator's input/output via web browser.

Keyword : Embedded Web-server, Embedded System, Remote Control and Monitoring. Manipulator.

.M 2
tixgs, EYzstyt FH8 s Hojzhe] et
HES e oA A Wyrle] opd, Azre] Aolrt
£ g =23 WA Ak ofe] Wty HF of
A Device, Network, ¢j® §7olE FAgol eyl
2 5% fRAE AoE s B2 EXE 4
Aot AARZAE Aol & Yo, 717 Fu7 o
EHfF 7ivE HiAoe AAUE ALde duns
Y7L gde A Jelga g
g cje Al A% (Embedded System)o]@d H&#zx =
7159 FdE A HFEHY F=gojg 2ZEH o
E 28% AR Ao Axdg guiga. o1 F U
o= ) Mu(Embedded Web server)= o3 714 3
geo] 4%y FA9 5¥ FH sV & Al
£4A &Y = A e 24 9 A8EAM,
Wols ¢ Mg H8 99 vhg, AT, Ug 2
33 59 A dde dH Uk
LEd, velazxagdMe 4% dEsE 820k
e W43 @ relAzAEEYR wAHo 8
2 A%d AR r7i(Intelligent Information Devices)
o] WA (Embedded)Ho] gith o8 § ATy HE 7
71E Qe H&sle dARGAN 21NE PAl ¥
Holg 37 AHME 9 AMZ(Web Contents)9] 4|
FE& FEHozg s A MH HFE(Server
Computer)%£ ©hg gtz LHAAE o2 A
23 @ Mz gasig
SUN Microsofte] JINI$ & 22 vEfzS &
71gx  oln g&sHel dv AeHeld. FHAw

i)

JVM(Java Virtual =] A& WA Azl Ee)
Fsste, [VME HiRs79¢ 7t A §
e zvle WRdE stAel g Systemed =7t
Aedite gdL AHY 5+ gdo. agx TCP/IPE
o] 2wow FHI} Micro chipE: 483 3
it

B E=RoME dzgo] rvre] gMurl obd, 8-bit
Processorg Ar83t A3 o] Embedded System2 78
@ zoln], & LERQ TCP/IPE AXEo=
T TEY Rojth

2.2 2
2.1 Na"e T4
gwitle YHHE F53E WEe IA F A=
BE7F @k R Az, 38 st=gol(H/W) e
o] el ©&AL fd FEA ¥& TCP/IPE 3h
o] WAAE AT Afoln, F AARZE E =&
A dgste TCP/IPE AT EYOG/W)E F25=
wolth H/WS W& ANzt g& g 98 #
S3AY, FARSE 47 vigo] AA @A £88
t} olsh @el S/WHQ W& AMwrIgd ol
o] @A, RKARErE A&FHG. B EEddAMEe
8-bit Processor® 7}x 1, 5/ Wz 782 st
8-bit Processor= Alg¥ AU 7tz 53] Asd
Wrelel @i gduius Aol FHA glo} of
F oy HEoz PHdd
WA pag A2ge sedol BExe a¢ 1% 2
=8

- 251-



|/T0S
Fash

4

. MU
- Atrnegai 28
l [—4————-—. RTLAVIDAS

Manipulator -

P T—— SAAM

%1 H/W BER
Fig 1. H/W Block Diagram

28 9 Mule A% B2d Atmegal?8 8bit MCUZE
Abgshe, AR 128Kbyted] flash® 7M2)w w2y
¥ elg spRch. MCUWE ] 4Kbyted] SRAME 7t
A9, M dEZHe] e EES JHAR o8 7]
52 YFss g4k RTL80IVASE £44 He
TCP/IPe] Zalg) dlolee] HHAYBE SefatA Hoh
12

Zz2ay HEse FEA Ao FEF AR UL
7tA AT, TCP/IPE & £54He 2y

e FoEE UiR9 4K ByteFtoz e vR-
sk 2@l A )3 2] 64K Byte®] External SRAME 3
ZHr} olzg SRAMY #AE BT MUCY
1/Od X =€} 2} Work Space”} SRAMe] F #3571 & &
o /548 ZH YL ATss HYS FHE5o
vEHziatel dele AMal &o] oA A stoek
ok, A wE SRS A7) Hdte Ty
Fasta vt2 Decodedty, &8 T e AFd7|
b2 ARe] Fd ABoH1]2]

T3 Web Servere 1¥ 28 #th

a2 gHidE o Ay
Fig 2. Embedded Web-Server

2.2 S/wW+A4
2 =F9 Embedded Web Serverdld& F 7[R
EHE ooz 7o

- 252-

3 HAZ AFE AFYL AL gos A aw g
9L Ey Ho g AR A OSHE, F WA
Z TCP/IP 288 tE3 2R o Yyl

gt AlagE PCH UNIX Aagdy BUEAQ

getaag 7hAA Rar] e 29 3904 B
Fe AAYW Zzodvzeld #ige BeE 7HA
= 05 FHsATH67]

Real-time O/S

System " Heap
initialization Managemefn
- ‘Stre{#’ Vo
Fite System - Hardware

interrupts

2 3. -9 HA EEx
Fig 3. Real~time O/S Block Diagram

File System2 %< 9 Ad=E5 93 olnjz
2l5t7] 913} BinaryE WHsY Z2 Y W=
HAAgsA ste 482 A #th

ask & 62.5mse] Tick Timeg 7}Alal Thread 3}
o, ¢ M@ zizte g2 He delHES WMEY
=1 Ao A Virtual Device Stream3 B2 dloleE #H
£33 #elstA #oh
TCP/IP2] +8E

oA ot e
o 2t o

EQH Ade TEEZEL 1194

o} el
Network ;
1P/ARR
- TCP . Protocol | p;imcal
| o Protocet
- CMP
Protocol

Protonol

18 4, ouidl TEE
Fig 4. Ethernet Protocol

2@ 40 e A ¢ Auvie 2 P F3
Ql IPE% 8 Addch AHAE 74 TCPH #1415
A 7bx UDP, z2ix ICMPE 78&te Clientol A
Ping# Z2-& WA A e S5t aAH5]6][7]-

3. ®o4d

HTTP(Hyper Text Transmitter Protocol)& o} -8}
AAA A Request AZ3dtir Amo]A Responsed
EHYA B wimz Adse Adel wa PCYH
UNIX SystemelXe 6 8§ Jd=s 9



CGl{Common Gateway Interface)Z A}&-3tx|¥F =gl
o] M= o]0 Embedded Web Serverol A= ok
ol ®Wol @7l @Eol EGl(Embedded Gateway
Interfaw)f“i FEsk] Mol FHAjslodol gk g 5
= 3 i‘?‘:%‘é— A EGIEERon, 1¢ 62

4_4"“‘44 7‘*14) A EEFo|th

Z2¢] Web- Page—c ZEZaddEle TF HAE A
T3 (flash 1128 Kbyte), W% @3} S5 0|3 @Yoy
MEdzd ddE ZHysg

= =
5 st 29 9. 9 EE AEE Holy
Fig 9. Web Port Control Page
T T
Fgmeg et
et -
Wby E3Mrowser HTTE Server
Prowporas

o s, O Ty T l

€751
(Ermioadaad
Gateway
Irytear faadse)

28 5o duiids Aol Eglo]l Qlejdlelx Hen
Fig 5. EGI(Embedded Gateway Interface)

2% 10, 9 XE 23 o)
Fig 10. Web Port Result Page

bo | 29 1004 9 BeEbe AelA Web servers] 1/0

i ‘ portE controldbil, 28 11oA &) ¢ HB{A A&

%;WERE @ 1zv}ch 2A]7t0 2 ReflashE Es) 2
g 3o Bo F1 gl

6 BoldY gAdx
Fig 6 . Pseudo chart

obefo] Mol 18 78 Web Servers] 7] Ao
W, 1% 88 Web PortHEE S ¢8F 453 wolxa
HoFo

d o Wobksn g s g nisan ] 2
o ger g it

Mayddiger Sty U P Basiguudor eriote Cuphul e 21 Ay PR o v

[T - - 9 S0 :

Tl /=" 2UHE Aol

Fig 11. [/O Monitoring page

egbater

a" 7. H¢l #Holx a7 8. gEs Holx
Fig 7. Main Page Fig 8. Password Page

-253-



912 djuEdeld #dg =3

FiglZ2. Manipulator joint angle control page

P28 4AFEE M oy Edolse uidge
Zrztel Ao diste] Ao} 5 Asy] 4 #Holx
ojtt. it} Defaulte] radio buttong 2t} WU &
olejg] ZJIAE NtAH, Default i EL ¢ 99l Task
7t FoAA @2 o sgFHoz PIHYAE TaskE
F3P3A d

4.4 &

o)u] Yyrsl HolA Network® AgLohv} 7144 A
Z217e HEs BEEZ}n TUHY e Je
< gy FHE=HoAn U g o HEY
AE ES SystemE-L PCY Unix System% A¢
st ol TR Systemol Mg Hu Y AR
t}. Embedded Systemo] A3t RAAP EYaw
& TEsn e B4 He Ha@e Adez
249 System& PFAdE R vge AP fAR
+2 §ol4E Fu AA 9. /O HA2ET 3
8 RUEYS gn o) AN Mgy Hug
wereka] Zete 94 S 7R3 i

€ ¥ v EAE A% 289 9 Mg 79
stn gAze s U EEA Aot Sy Holm
At

5. % 3d

ote} 29 139 JEid RAY e AFEE AHAE
Manipulatore] #32t& A &3 Aojdte dxndF
3} Web Serverol A} Cliento] =% 29l TaskE& 2A}s)
I, Clientojr] $4&98 #9F Y2& TaskE 3o
g 4 AA slot 3ly, Vision System& 5% {44z
AAL BURPEE FH @ £ A=E o} F Ao
o

- 254 -

Web Client H

New Task &
Priogity 204

BEO0 TASK 2 8,

29 13 S¥€HQ BLaag L Haa
Fig 13. Independent Task and New Task

rn e

1] 4%, 244, “d3% 9449 71" A71%38A
A 497 10Z, pp. 9~12, 20004¢ 109.

{2} P. Saucy, F. Mondada, "KhepOnTheWeb"
open access to a mobile robot on the
Internet”, IEEE Robotics &  Automation
Magazine, vol. 7 Issue:l, pp. 41-47, March
2000

[3] A. Fryer, "Remote~control experiment using a
networked robot", Rob. Mach. Perception, vol.
5, no. 1, p. 12, 1996

[4]  Rabbit  Semiconductor, "Rabbit 2000
Microprocessor User's Manual", May 2000

{5] M. F . Zakaria. S.H.M. Amin. R. Marmat.
"Design and development of control system
for Internet-based telerobotics”. TENCON
2000. Proc., vol. 2. pp. 338-342, 2000

[6] Peter  Altenbernd: "Timing  Analysis,
Scheduling, and Allocation of Periodic hard
Real-Time Tasks" Dissertation, Paderborn,
1996

[7] W. Hardt, A. Rettberg, B. Kleinjohann. "The
PARADISE design environment", 1st
Embedded System Conference, Auckland(New
Zealand), 1999



