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Abstract: This paper presents an Internet-based distributed measurement and control system - the Networked Robot Per-
ceptual System (NRPS). The NRPS, which is integrated with the networked force/moment sensor, is capable of accessing,
monitering and analyzing the sensor data and transducer electronic data sheet ( TEDS) information acquired through Inter-
net. Java applet is used as the Web client interface. The whole system works well and will give big support to more chal-

lenging tasks such as Web Telerobotics.
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1 5|5 (Introduction)

B B B AR DL B B R GEPE I pL B8
AREESEK, RBRFIRAERGEE, LAV
ASANBASHFEXEHEETR". SLBAR
MAGEAEHAEFHRAS SR B EH,
T EE R #AT & MR B L WS A4 (2R,
AEENBALT AP EFEBIR, A% N L RS
.

BT Internet T 1 U5 5] f& B BB R — N+ 4
B3 AR, B Intemet X241, AMTIEEH
TR, 78 20 42 70 4E4R, R Y EEAGE ( Car-
negie-Mellon) K HYLR KB F 5 H EH A Inter-
net SR YTt 471 B9 B sh B S0 P AT O AT AR B L 0 A
B SRR, BT AR P R R 3T — S R B
LHERRE. 4K RECHNAERRRE L4

EGE (BT Internet [R5 BRE: A B B & B34
KRG — R AR

i3 Internet, fRA] LT AR B WU BBE A LR
B, AR T MR B0 R PR T AR R T4
MHEAARTEEEMER.

fENLAEBST N — B E A E, RITE EFR
T—EEF Intemet f9A A R H R R 4. 51545
BT CGI( Common Gateway Interface ) [ 7% 2 il 1%
REAR, RITRA Java 2 P& X F R B A FER
R ZXANRLAARGE AT LAFIF Internet S5 #1177 5] 71
WIERGPNRALWERBFR—EEBET
%% 3% (Transducer Electronic Data Sheet) , Rig R 5
HRREER MR, R EELRE — 1 2,5
ALLESMAXANBANEERENELZR

EEWE . @R 863 THUBTBY H (2001AA423300) ; EIR 5 A8F ¥ L VI B (60175027).

Wi H #3:2004 -02 -20



http://www.cqvip.com

422 o o#F A

B 000 http:/iwww.cquip.com]

2004 %£9 A

A E LR SR, RAFATEAEREZEDOK
P (& RRAS 9 PR B, S 2E R W 0 A
TSRS BE , TT I T4 SOLE A, e R 45
EREER AR
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chitecture of NRPS)
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Fig.1 The architecture of the NRPS hardware

XARE AR R G K B CAN BRE NG
HIM%&E{k, 5% IEEE 1451 F X FEOHE,
BABMNZREAY. Kb, LEE S TRIE
AR 1% #5898 O 3R (Smart Transducer Interface Module)
IR T R35F 74, T L f7#1F0 CAN Q&R 4%
WSEBR T P 45 R A G gtk #8188 ( Network Capable Ap-
plication Processor) ity ThE'*). T RLHLAE K HLES A 1

W2 HE TR AR ZEH, ERILE LUE
i RS-232 B O 55815,

Bk, R B8R E . DI REB R /Y L A1 4L (IPC
Pentium III 1GHz) fE A IR Z B EH, B85 %
MRS SRR, L5 HTTP [R&3 (WWW R&28) .
BIG ARS8 S IR 8 A BB R IR &5 28 4. |
BERM.DBEE S M T AL (IPC Pentium-MMX
233MHz) € FEBG VLA AT H 28, TERFTILE
AKX T HRRPATRESNEH. B FEUNEE
TR ENEA RS, BEEERR /N, H
RS-232 & Oif {5 5¢ 2 REE I R Bk,

BB A X EER , 2T IEEE 1451 A4 4LN
B ERBELTF LRI . BA CAN A0
RIS G N RS LR RENBATIERAETH
BiJ1 %4 , 8 3 PCI-CAN & B 2% 5% 2% B b Rrdlss A7
FE—2EAb 3. S5 W 3% 4 (SAMSUNG Digital Color
Camera SCC-131P) ZEMLEF A Tz [A] L 5 R&EH G
MR ERE R, B TR kX3 LA
BEATACEE. BRI HLE S MR E AR ( LLR R )
BB, FAE T R LB WWW §EE. mE
F AT EALL HTTP (75 R I L8 A R TAEZS
Y ERSY oI E T k8

3 Java 2 & THE 4L ( Software im-
plementation on the Java 2 platform)

3.1 fR&EHARERE

HT FE5FIH Internet 5E 15 #) B HE 5 LT ATE,
RIS ABRA RGN TR, RATRHA£ Java
FEEREBEIENET Web #9401 3. Java £
YRR MATHE A ROPET EE &, ERL S
I Web M HPEE S BEEMNER. XEE
i Java 2 PG 3LF8 EAXE KR B Java BN (Java Vir-
tual Machine) , i JVM i3 SE T WBERL K
BT 358, WX F RATIF KA BRI £ 52
2BEWH. X, Java BRBEFIFRGH Java FH
(Java bytecode) #RiH JVM EREIT , fRE T EIE M85
T &R

AR 5528 EHLE F Microsoft Windows 2000 Profes-
sional SP4 R {E & 4L, Java E & R Sun Java(TM) 2
SDK, Standard Edition 1.4.2_02*), HTTP AR5 28R
T % =779 Apache Tomcat 4. 1. 24 , ' H L FE{E
77 JSP #i Servlet B 7525 , (EHLAT LASCIE Web 45525
ThEE, BRI — &\ M BT Web fR 4525 Zh AETR
KA TRV ARERRC Z 2%
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3.2 HRUEHSLSHIRETE

BNREKGRAZE P IL—R S8Rk L
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BEAGREINNI AT EFLRBEIMEEA
(CAN fAZiiz4)58 SJTA1000 FIAHRI i1 CAN $2kBK )
2% 82C250 #RR) &£ 3| CAN @£k b, FAdUfERES
R4 28 Pl g PCI-CAN # HEG 2R E MR,
HEXIEEEITH—ELIT 80 3w K WWW iR
%% BECAREN TR S BUHEEFE R UBEE
B3 A8 2 e B 4 R 55 28l A R i A R R

Rt th R XS WWW RS 45
Server 4
[ Hrmcries | [Jave Aopiet Casses |
“— '“v 1) HTTP § Reques
HTTP Server@TCPAP Port 80 i T m— o
.: 8 {} : RMI é Iwocabon
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B2 NRPS MERUERESBERE
Fig.2 Software modules and data flow of the NRPS

3.3 ETFRMIASHRITE

HTARDMC N EREWEHRET Java 2 F
&, {12k H Java RMI( Remote Method Invocation) /E
RS2 VM 5% AL JVM Z |58 G B R. Java
RMI & Java 2 - & F Mo AN SARRY, BR—FhiEj &
BXMMTRE A ERABEAR RMILHE S RITE
MRGERITHER THRAKMEE. E8) RMLEFRA
WAL ] RMI 2 F B M 4% 4875, 40t TCP/IP, Socket
Z,FALHLOETHAKEGRE. RFFIERA
RMI fR %5, T2 7 3 U 18 R iz AR 55 X R 5 . SR
WRATERANXBSR:

(1) EXmBEEO. mBEORITHFEE T
BEPHEBABOL % B REFREE T
AERRE ORI R RS IRD.

2) EREBEXNE. TENZEEBREOSLR
EKHEH, EUAER—NEE N TBEED. TRE
A SEBAE 7T SEIH B A st B2 1 FA 3t 5 3.

(3) EAEF W ZFPRWAUSMHERELAR,
40 application . applet ¥ & console %%. {H A E Z Wb
P, EREFH LR TEN R RTHRETH
R REE. ’

st F RV M ERMARG, & P ik A applet
SesEEL. i applet R ] R S28 EHLEMZ
AR S, ftE HTTP R4 BRI % 5 e BB R %5
%. R RMI 43X M ARRE Mm%
AR B T+ M SEE, G54 A E T, R X Lk
TR R A TA LS L —F. kB, AR
RENAEER, WA IVM ZHETEEHH.

LRGSR S HEFE—1 RMI RF 4%,
‘E MR % P 4 applet B 5K I & % % B4R BUR B
TEDS {5 B 4AmBA . & F ¥ applet E AR xR
(Stub Object) FIANERFI T &) RMI K F W EH K E
HTTP SLELK, T BT AT X Rl E . %R
FMSHL BN A dH RMI 735 BGRSS[BEFH
E—/~ RMI R4 2%, B0 T/E R 38 55 R38R %5 2%
EARR, ABER.

AN IR 5 25 Rm 2 38 D SE AL R RS R B
R 3. BHERATA import XEFFIAT java. mmi F
java. mmi. server )™ Java €0, F§ LAYESEBL RMI ThAERT
AT A, RS R O SC M Sensorlmpl WL
T Sensor # . T AY7EH) | A native R4BFHIHT
EFAY T, T EHBA T EH LS Y RemoteEx-
ception . MEFHIBMNRBE MR AT HEE
PR R R B (5 2% Bh AR EE B2 FE , SetSensor. dll.
R4 2S 12 7 3@ i Java A< th 32 O (Java Native Inter-
face) R s B, ANTISERSIEST R A

o
%version 102003-10-28
author Bluetooth

import java rmi.*;
import java.rmi.server.’,

I
This is the implementation class for the remote product
objects.

!

public class Sensorimpl
exilends UnicastRemoleObject
impiements Sensor

-
Constructs a product implementahon
@param n the product name
.

public Sensorimp!() throws RemoteE xception

public nalive vord StartNode 1() throws RemoteException,
public native void StartNode2() throws RemoteException,
public nalive void StopNode 1() throws RemoteE xcepbion,
public native void StopNode2() throws RemoteE xception,
public native String GetSensorData1() throws RemoteException;
public nalive String GetSensorData2() throws RemoteException;

static {
S);stem.rcadLibrary("SelSansor'); I SetSensor BN &6 MEEE K (
(1

}

jav§

B3 {528 R ARahn ek O LI Java BIVB B
Fig.3 Source code of Java class that implements

the remote interfaces
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4 L4 R 5i7%ip ( Experiment results and
discussion )

HBEFRIREA AR, T RE
{7 ff) Internet EH, REEFHMBRERFELE T X
R Java W NERS , SE AT LUE T & 2546 1 B A5 Web 51
(B8 H ¥5IE applet) i) URL RELFXT IR 5 28 EHLHY
Pilal. — B 7€ TCP 370 80 WWT ) WWW AR % #5143
EAVEAIEK S , SLENIE AR 5 4% £ M XA Web BTk
EEEPRWEE ZPmy RSk E L ER
Web TUN 2, 75 1) Java applet 73785 SO LB
Web TUTFR8IH7E Web MBI B FPsT. B4 5
BRZ % Java applet £ Web T 513z 17 B 0 &5 1H
H.

% P applet £ T BRARGEH AR EZEAN
TEBR BWET - ME—RRAPEO. B
DA 3 B U (] i 45 AR T R I R A R R
#MNERBEESREGREURRUILEZAL
Yz B B R L. W%ﬁﬂ: Web T 5 /) Java applet /£
HIEBMUEEANED , QEAND EERES: NER
Panel 1% Panel, 37 & #8541 Panel B84 § Panel,
TEDS Panel 1 &%t ({5 &, Panel.

F1#a% Panel R ERBANARGHF # O MO
Z—. UL R O 3h A R M FE L HTTP k%
FRIRER AR RS 3R , A 4 Frs. A E 058
HERZHNGER FMNEOINBR=48 %1

4 ERE % applet 7£ Web JI W0 28 iz 17 6¢ A 205 B
Fig.4 Screenshot of the client applet running
in the remote Web browser

B Panel LB 35 A 351 HTTP fR 55 283K
B R B I LA — SE B AR R B BT B, A P R T
BIEZHFHIBASERRHENSTRE.

% P ¥ applet EHIIEEREPET HEH
Panel ., & #5541 Panel F1 TEDS Panel 5. H i 45
il Panel FE R R MEBII kTR, BER
FESRR LA BT s AT FF Fu M. B83% ) Panel NI$R
A EfERERRERSENED. Arfsd
RERGNTRXSFGS A EIEARRSES T
B EWE R EBR.FXE RS TEDS Panel fi
RIEBUZRZRAS Y TEDS {58, QFEHI & ID, &
S RIS . BEIFEHRE . ERUL™ SR £H
PEHFER T XHP K TEDS 5 H G, % F i applet
BILAZERR s A 0 5 = 18] AR 5538 b B A b i 72
EOXZR, NTIBRIHEM TEDS {5 8. TEDS {5 B8
EABX SR [ H7E RS (7 8 Panel B B 75 Hi ok, R
HRAP. RE[EE Panel h BRNEBEETEAPH
THESENSHFRBER, tLinZ P i applet 5k
FavERNES S%IE 3 s S ME LT A M
2%%.

5 #i2( Conclusion)
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ENHE AR, 317 BT UH ERERD
fIEEF IEEE 1451 HrE () SE 105 BeRs Bl , A
TE Java 2 EFE TEIRTET Web HYLES AT & 115
BE B IR Y% LA B A% 2% TEDS {5 B R
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IR 45 At 2% (A 75 U BE 15 R 25 S0 4 fn o 1
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