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5.Summary of R&D

5.1 Production of a Robot Platform
A robot platform was built based on the following specifications, and the target functions 

were validated by substantive examinations. The robot platform and the remote control 
platform were connected to each other and the functions as an integrated system were proved.
. Height 160cm, width 60cm, Weight (excluding the battery) less than 99kg.
. Able to move on a surface with irregularities of +/- 2cm at a speed faster than 2km/h using 
bipedal motion.
. Able to climb up stairs, having a height of 20cm using a single step per stair and taking a 
maximum time of 1.5 seconds per stair.
. Able to grasp and lift an object weighing 2kg from the floor and able to lift an object 
weighing 10kg using the arms.
. Having the function to input 3-D visual information as well as the ability to communicate 
through audio.
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. The main parts built as a modular construction.

. Able to operate continuously for 30 minutes using battery power.

5.2 Development of an Audio-Visual Display System and a Communication System
Tele-existence technique has been applied to a humanoid robotics system. This system 

consists of a tele-existence cockpit, a humanoid robot and a communication system between 
the cockpit and the robot. This section describes the development of audio visual display 
system that is embedded in the tele-existence cockpit, and the development of communication 
system transmitting audio, visual and control information. The audio visual display system 
consists of a HMD system with a head-tracking function, a user interface software system 
employing the augmented reality techniques, and a stereo audio display system. One operator 
controls the robot through the user interface while he looks at the image presented on the 
HMD and hears the sound from the audio system. Another operator can control the robot in 
another control station, which is connected to the tele-existence cockpit through the network 
system. This control station is called the network client cockpit, and is also described in this 
section.

5.3 Development of a human-friendly robot operating & displaying system with a sense of 
reality

We have developed a control equipment with which an operator can command arm 
motions to a robot, in order to develop a humanoid and robotic system which can accomplish a 
wide variety of complicated tasks in cooperation with and coexistence of human in highly 
dangerous fields, such as maintenance of power plants, with high reliability. The equipment 
can display the force to the operator's arms and body to provide the operator 
with a sense of reality.

In 1999 FY, we investigated several points to be improved, based on the results of 
elemental experiments which were carried out in 1998 FY. We also designed and 
manufactured subsystems of the manipulation devices which are necessary for the next 
integration of a human-friendly robot operating and displaying system with a sense of reaity. 
Then, we developed a manipulation device control system using control algorithms for the 
manipulator and the force-displaying device at wrist position. Furthermore, we designed a 
desktop manipulation device which consists of a communication part, an image processing 
part, and a pair of three-dimensional input tools (3D mouse). By using this small-sized device, 
we can control a set of robot arms and hands at a desk. We built two sets of the desktop 
manipulation device designed.

5.4 Development of Hand Remote Operation Software
For operating high function robot hand remotely, the detailed design was achieved about 

the hand remote operation software function last fiscal year. We added the functionality 
which solves the problems caused by the difference of the number of fingers between the 
master hand and the slave hand and conducted its detailed design through this fiscal year. 
And based on the detail design, the software was developed. Then, the high function robot 
hand was remotely controlled by using the hand remote operation software and it was

7



confirmed that the software worked effectively about grasping object. In the end it was 
confirmed that operator was able to achieve grasping tasks with a live performance.

5.5 Development of method for display of reality
We developed methods and guidelines for operating a humanoid slave robot, that display 

sensations such as visual, auditory and somatic in real-time and assist operator to make 
more suitable decision. First, we researched and developed methods to display AR 
(Augmented Reality) information for visual display system. Our result is RCML (RCubed 
Manipulation Language) as a language describing the system, RCTP (R Cubed Transfer 
Protocol) as a protocol for communication between robot and telexistence cockpit. We proposed 
a concept that is to display the additional information on the screen of the cockpit. And 
Psychophysical experiments about visiohaptic fusion wear done. Second, we experimented on 
walking, and proposed a control method for displaying a sensation of locomotion. That is 
controlling the system by considering robot-site as a master-site and operator-site as a 
slave site. These language, protocol, concept and method are all installed the telexsitence 
cockpit.

5.6 The Development of Sensor Simulator
We developed a robot model which can easily the test developed control software using the 

virtual robot platform. It is humanoid robot which is 54cm tall, is in 8kg is its weight and has 
26 degrees of freedom. We developed 26 motor control boards and 5 sensor control boards 
using USB. The robot model is controlled by these boards.

5.7 The Development of a Network Interface for the Basic Robot Motion Library
We developed the graphical user interface to use the developed basic motion library through 

the network. User can easily make the robot motion control sequence with built-in block 
programming function, generate the motion control data using the CORBA connected 
network modules on line, and then visualize the robot motion using the VRML robot model 
on the display. The developed interface was made to help complex operation such as choosing 
the basic walking motion library menus, specifying the control parameters, and testing the 
sequence of the walking motion through the distributed network. It also helps the dynamics 
analysis in automatic generation of the necessary scripts and files, the script specifying the 
simulation time for example, to use the dynamics simulator. This network interface provides 
the seamless system operation in generating the walking motion sequence, verifying with the 
mechanical dynamics simulation, and confirming the robot motion with the VRML.

5.8 The Investigation into the Diffusion of the Robots in the Field of Maintenance
It is quite needed to inspect and maintain the plant such as power generation plants 

keeping reliability and avoiding accidents. The humanoid robot(HR) developing by MITI has a 
similar shape and configuration or the same mobility compared with humans, so it has 
possibilities to realize autonomous machine maintenance.

In this investigation, we took several measures to get the humanoid robot useful for plant 
maintenance.



First, we analyzed the need of the humanoid and human friendly robotics system through 
some answers of visitors at the international robot exhibition, an interview with an user and 
answers of committee member.

Second, we studied social problems in the maintenance of the plant, and examined the 
possibility and problems in popularizing the robot. And then, we reported on the analysis.
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C:A'-± F 0.286Vp-p
VBS:I.0Vp-p 3>#yy)

75 Q #ig#

mmm: pObB /

(VBS)
BM : 0~100 IRE
Sync : 40 IRE±20%

*2

I# 7 lx F1.8 (50 IRE J.±±)

S/Ntb 48 dB U±
±7Y FA 7 >x ATW • 7 > -> a ±—/F F •

BSSrt•

^ ip \/ *? y *? — 27 ©Pi (1/60 #~ 1/10000#)
iWfi® / S6 0*C~50°C / 30%~80%
mm DC6~12V

SSflt 2.4W. mmn 3.2W / 6V (6V DCS#)
59 x 51 x 100 mm

MM 230 g

^'SSftfStS FCC Class B

*1 *»y 7© VISCA 3> F 0-/14166© 5 *>. Dtf'y F77"y b7*-Ar*(4
X-A3> h 6ST"t- S -6 =fc 3 thtf- F Ltl'5.
^©tott/EWBST/t—F/hoY Fa'7>vU ±- F7T—*Xs ff'>t'y)'- 
OFF T?$> -5 «

*2 ntf-y F7yy £6 2 £©* 7 7 AsSEt"3 ± 7 ©S LiriA-$><,
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___________________________ nil-3 7#ft#________________
icnn^i : audio-technica Xrl/^" • — • V ^ 7 D 7 -& > AT9745

ms ft# ##

Xfl/t 7t'y^il/^ M/ i; h •

ilnWtt $-#*|Gl*x2 Uflyt)

7T"i/^T>77i/ 110°

100-15,000Hz

@@
(OdB=l V / Pa, 1Hz)

-41 ±3.5dB

L/R >$11/7^7 >7 3dB wm
SN it 56dB J}l t
^ 7>7 2k Q
mm LR44 Sftti x 1

400//A UT LR44 SSfiEfflUe
m### % 400 ner=g lr44 es®fflne

Mi 't$ W36 x H16 x D54 mm

ft m % 70g

AV;^ll/(7)7bf—f#11-4 IC/r:fE#m7> 
7"^: D#c/ t7^- ——
b o

ii-4 ^-f^m^y^T-mft#
ES6 : 4'-/T4' 'y^^> 380 7 > 7

mg E#
777IC LM380N

mm#E DC 8V-22V *i

SkX&$ittifi
43 j;7ff 08$0###a,t

2.9W, 280mA (Vcc=18V B5)
1.5W, 200mA (Vcc=12V #)
0.7W, 140mA (Vcc=9V 8#)

THD=10%, RL=8 Q Brf

34dB (5013)
@S7 4X 0.7mV S/N it=72dB Vcc=12V, RL=8QB#

ammtm 40Hz—500kHz -3dB, Rl=8Q£S

A*-f >t'-^>A 35k Q Jill:

*1 Dl’yF777h74-Atli DCOVtcrlift^^TV'So
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(4-3) ntf'y br^-y h 7 :i--A©@ltoi£
*1\ h 77 y b 7 U->«f X hffl U 7^-CSoT, ££**>£>(?

^•B-fcttffifc-r-So ^niieWlcSMiitoCDEjSeEi:. 4z>»^iy5fctot-$5 = 
-e©(6©$5ttffll $011-23 t^fo

(D @m##m EWS $&%±IA ny^>-T2.

(2) $#^4' y^ri^ui/© u D—741 7 5^$ 1"^T OFF i;f-5

© *#:|;:2W^ V-$-tz-.y H"-E>= (*fcfc)u $-b 7 h u
M3SS$ ON l:f 6

© tltx-f 7^$fl U LED
©SStE-f 4

© V D-7-f 7^$f-^TON tCU LED -5©$
wm-tz

© X$ — h • X h 7 7‘X'f v=}- (#X4 yf-) $jf-f

® Main CPU Wiil/p LED © No.3 k No.4 #A^Tf 6©$#Ef 6

® U U — X4 7^$T^T OFF IZti

<S> — V ■ !^"J >7 7 "J

® mwiMttm ews ±t- rsystooij setof-s

© &Mffitt©JIj5v-4' S-e-fo-ti-S

© rsystooij $Eo-t®A$IE (ABS Check) $ff5

© rsystooij $#c"C2\> p7" V 7/^0#A7"—^$fT?

® rSystoolj b l"osxj '7—,>k$fi!:oT4? 7+h^ x "j 7 $fr 9

ti±T\ 7 7t>

011-23 n#7 hT^y h7 4--Aea-m
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$51iftJE©ft© rji^ r-LAftftzy^j ©PWe-oiN-mx ofty F 7"y 
y F 7 * —AieFfS© rAXft±lftH F'j £#,®E£ft/iV'<,

»ft\ nfty FTyy F 7 *-A© xiftTIJkft 011-24 leftt-ftJfileErAtffo „

iiPH##'7--7 y F 7^ —A#©#K#gA^©#^"Cx AO—ft7ft3

® X-f y^/iftlF© V U — X-f yftSftAT OFF let"5

® X l~ xXxt 'yt (#X -i" y ft) 6, LED Ast~t"-5
$T'ff LEIt3

® Ayft V-S*&j!p6ifc< (^SSSEfflUr^/eiSirtt, ^gp*S6 
OFF let"5

@ EWS © rsystoolj £*!7 Lx Xty[- 7ft; >t"3

© (Sgf-SJi'&lelix x>3-y • A-yXryXSISftgt-Stxlety F 
f-5

@11-24 ofty 177 y F 7 *-Ai*,"F(fft|E

(4-4) ofty F7"fty F7*—A©#E
m#-ca^/:fmie#o-ce#$#/:#x ofty ir?y F 7 4--A©##mmim#fF7 y 7 

Ly F#©#E#B*®It7C^le%%. iSESBil©ji«tft V7L7ft4 7"7ft V&#Lft 
It7o 'J7FXt-f 7XL'jAffl*^M};I*lllUtx ofty F 7ft y F 7 *-Affl!|ftti: 
5mSecSleffhn-E>o SKSBillft *8^7 77 x\*7-7;i/"C-g^f-5 LWte *x Ofty F7 
fty F 7 * - A ieSSE £ ft -E> *i® LAN OTIIIaffl CPU 6EEtit"58iK*S*qJBg"C* $.-$> =

ElII-25 leofty F77 y F 7^-A):#E#ga©8#M&ftt-.

VME n%

oft y F 7" 7 y F 7 *—A

*0©8ES5£®

CPU ATiMtt"-5 70 7ft Alt

ftL T If $ $ ft/i * © t tt FtftH

011-25 Ofty F7fty F 7 *-A k#tt$gh©8^J
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ooooxxxx*o) t'oosxxxxxo© n a k a
'XCViQX K)0x0s<?Y 3.43:3 ^AA£© U <ACj 'Q<$^

00080X0 «Y3.3 zx-^@^/r. axSE©? °g<$a.X33 x© r^<^nj 
$$5|ri r^K, nxS}® 4 *#a/;-'ix^iaij 3-^ 1 ©x^xr, &K©(i)## '« 

°v'iMH'44-ri,4 -a- >.v< xx;l"KA3^ NO itr-AriY-* A 3 <s a 
A3 a ^ a '¥)r)9-4-r)aTO©NO^--fr^^ri: VQ 3?A.3 —a A A-6U£ fS»©-SS«Bi

3»©.3-aiKfi$©V-*A3 A3.A3 98-1111

8=6% 330 A%S 8=6% 330 a%s

q
8=6% aw hsvx

8=63% aw MTVM

8=6% aw HSVl 8=63% aw %tvm

A-a 'H $ q>ttftos<m^© 2-v4-

1=6% NO A%S 8=6% 330 A%S

imuta>'7 — * £ 3 a 3^4 A%m 3 —3r A -£■ — A V

(aw msvx)

°4.^ri 98-11031 $9 $©#gl#%9£-# 
#©9if* 'Q^a-aW®©^ >#¥¥1^V--PA4 A^X-I /f'^a 
§'42)®»©no*-A '37—KA4 A A^3 ^^a^A$%@$qT:)m#©(8-8) 'A13W

° t y33»«fi7^^if©y A i ^A ^ «1 A fi9« 
$::)#M3.?%VmA<A©947-f A 4 a 6 A 3 ^'^^#34§f:W 
§F@M riax/nYAlAfi -V%49<S$rtA a a U l^®(l)g|) '£19 4a#%#^iff##

AnYZ-Vl$^5Sl4f*8|^*9-T2MfA-A Man A3iS) AV -VUltiSlMY-* 
A 4 a 4 a # a AA%94A ^z.4-&##%©9^AKA '*%



##g@#g©#^&###(!)© X t V y y 70 1^-y rjg^g^-x L — 
?D*.y F Hl/D^j Xj Yj
thzj ©y Plxt-* 9, ifxEoff^S r^Y> Kj ©@^aR#tcc©a#yD y y©x<—x 
y p lx t^ie^coty-b y vr f $8E$g<!J;fc6.%yc v 7i/^f^ yxtu©#@
jA7*y FLXtt, #y0xXXXX800C, OxXXXXHOOE. OxXXXXSOIO fctc^o 

#!lxti:n*y pyy y h 7 3m ejSSti-SlCli. OxXXXX800C (: 3000, OxXXXXSOOE
(: 0, OxXXXXSOlO (C 0 y?> Fj © 0xXXXX8004 (ZVt6$ffM66fl^©e
101 sssatotf j;V'o

<2©£5t^ae-^sjwi:L-c^x&fBisiiis r®J8f inputj aw, <© vx f&$ii-
7 .

II-7 #E8g "> D#y F yy y F XX —A ($1# INPUT)
1* mm

x short lmm/LSB FISSI6teg©X*iR|gg»
$em$ y short lmm/LSB #&#*#g©YAAEg#

^ffFl^r THZ short 360deg./65536 faS^iititgr*© Z*|6|A@
short >0

X short 0.05mm/LSB XL—Xti^S© X Al@@gFBi7
Ai Y short 0.05mm/LSB XL-Xti^B© Y AIdHuEFb^
AiY^ilf'flliBlB^p z short 0.05mm/LSB x l—xs^s© z AinitizeFg^

Yix^ H QX float -1 — 1 XL-Xt^#©@##^QX
Ai A H I^I^Ar QY float -1 — 1 xF-y6^m©s#mi7QY
Ai^Bilf^c^fH^ QZ float -1 — 1 xp-y6f#©g#m^Qz
ArA H jESxAb^p QW float -1 — 1 XL-Xt^#©###4> QW

Quaternion fZ j: ^)
s^eegfiis- x short 0.05mm/LSB XF“7Sfiffl X Atitegs^r
&em#gm^Y short 0.05mm/LSB XL—X&^@© Y SiniFSgFg^
A; ^llf {hHUr T?- Z short 0.05mm/LSB X F-yifi® Z SlqltiEgfaTT

A: t? QX float -1 — 1 xL-y&f#©g#mirQx
A A^ti T? QY float -1 — 1 xi/-y&##©g#m^QY
AA^H B^P QZ float -1 — 1 X V 3AAA^W©^c§^>Ab tj QZ

QW float -1 — 1 xL-y&##©%#mi)Qw
(StSNIi^pti: Quaternion tC <£ ^)

Af lElA h )b A Jr^ short -5 — 5 £v\>
£ fflf? F 1UXFbt7 short -5-5 Av\> K©JE1A h Jh AJrti

6 W±Tfg^ short

oXoi-H X L -y£)Ft©;S£±TF§^r
A* iM k Klni'o short -10 - 10 XL-y*W-©S$±TFI^r

M IP) cF Ihp" short 0.05mm/LSB XL—yR{ag©a$@$

* X X PAN fl^r short 360deg./65536 x l -ygsgi5* x y © pan mu
*Xy TILT short 360deg./65536 xL-yn@*y y© tilt
*y yx-Alt^r short 0-19 xL-yg®*xy©y-AFi^

- 36 -



Ast: S-So ^Jxlilixl!© r 3 ? > K j to J; t), nfty h T"7 7 F ON fg^ft-X
{'Wi'ft— PtcLfcPgtc, #A4:x<C ##
(1)©X"E V V7T"© 2 ^—'7 rx iz —Xd#7 F^-SESB ##7o 7 X j i;!3®$tVtV'i> 
IS^ r^— K • 7,7-—XXj (DM&MfrjMfZt-CfTOo C©m#7"u yX©"<—X7 MUX
ii 0x6000 T\ r^_ K • Xft-XXj ©ft7ft 7 hr K UXtt0x004
SKEEtl* 6>*£ V 7 U Xft -f 7"yt -€ V ©T F lv X 0xXXXX6004 ©«£!&*&»« iV. C 
©fiAs2-trafetliiD#>y FXX y F 7 *-A #-*— ft ON ttffifflX X >;U "E- FtC&otluS 
■IkAsfiHg-t'g 3,

□ ft y 1-7-77 t- 7 *-A©«®^m^©siffiie$A!m*t»® v x t- san-s iz^t*
#11-8 Dfty 1-77 7 I7*-A -> #E$g (K#x XfrSm

#
F - f;% short 1 /I *7—OFF 4r— F

2 t—F
3 — F
4 ft#"E- h'

37> PSIff&SS short 1 #ftl$7
2 ftSt-Pt-ffltisffHT
3 ly —7'H7
4 ®a*sjE®(C^7b/i
5 £>ti ta-fr-Dfc
6
7

nv> fUtfiBli ID short MODE, RESULT A!$g £ ft 1 lix.
■5

HEti short -1
1 ffla6sBB66Sft»*7fc
2 #1* INPUT ###%
3 »37> F
4 nv> FUfr^F
5 37> F#3r-V >4r;i/^tl/i
6
7 %1jzi x7 > F^ffO/ci#)©^" F H' t ^
8 mas
9 mas "#e"
10 S*s±ftffl(CttftT^4
11 /V7-ON tC^RSOzfc
12 ft-ftON
13 ftX-OFFtC&HStL/i
14 -y—ft OFF (C^KtLfc
15 3 7> F^tT^±fF
16 37> F#fr#lh### ON C^cotl^
17
18 U V —X4* 'j/f ^ OFF
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Dtfy h r-y "J h7* —AAs$-fbU7^eiCol,irfflti
$tt ra# OUTPUTJ tngq>\ ^©ttiZtitfBDX U£illl-9 fc^lx

II-9 Dtfy 177 7 H7*-A -> #E$B (##OUTPUT)
j^J # mm

frfrb&WX short lmm/LSB
short lmm/LSB ry—Jl b'&ffi$:-ecDfrfrt1llWY

A^kiAB THZ short 360deg./65536 V—11/ Kffig^r-CDZSlnjA®

X short 0.05mm/LSB Xh —X£3^<7) X^foHiE
feTittSY short 0.05mm/LSB y ^fpmm
ZT^StiEZ short 0.05mm/LSB XV-X6^E0ZS|6H6E

6^###QX float -1 ~ 1 xv-ztfi cogm QX
QY float -1 ~ 1 X U-XZ^#©## QY

6^### QZ float -1 ~ 1 XU-X6^#©%# QZ
QW float -1 ~ 1 XU-Xt^#©##QW

Quaternion (C £ -5)

x short 0.05mm/LSB XV —X;5fo]£zE
Y short 0.05mm/LSB X V — Y ^fpJhzE

zfc^tfhifS Z short 0.05mm/LSB X V —X£^CD Z ^fplhiE

&^###QX float -1 ~ 1 XU-X&^#©%#QX
QY float -1 ~ 1 XU-X&^#©##QY

&^#%#QZ float -1 ~ 1 XU-XA##©g# QZ
QW float -1^1 xi/-7ififfl^» qw

(SS’fSStt Quaternion U cfc -5)

6 %##g short 360deg./65536
& short 360deg./65536 FcDE^hzE

*X7 PAN A® short 360deg./65536 X U —XsSgBTlX 7© PAN A®
*X 7 TILT A® short 360deg./65536 XV-Xg*gH* X 7© TILT A®

E{6EX short 0.05mm/LSB XL/ —7'EcDX^fpJ^g
m^mv short 0.05mm/LSB X V —XE® Y #fpI#E
mmmz short 0.05mm/LSB XV—XE© Z ^[pI^zE

mmm qx float -1 ~ 1 Xl/-^EO^ QX
### QY float -1^1 XU—X#©##QY
### QZ float -1 ~ 1 XU—X#©%# QZ
m##Qw float -1 ~ 1 XI/-7EOM QW

Quaternion j: 6)
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(4-5) h 7"5 "J \ 7 * —
■#7jmmimvbfofcy^bz, smv iokg 

--xicj; tng«T*#5<, teu iokg
®6niiCESe©«jfftci6;.B»*Sjb‘J;UtX-j'afi^@tt, D#n7?';

77>7fflett> i6)rastEEe©e«(c^uTigs 
f^gaafLJ:T7-trX^x;VffltiBSI2III-29 test"„

IIII -29 iijtoKUSBEfttt 7 7 > vtiB
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x—71-377 try h 11-31 t^i-o

VME A=X

xxt v cpu

X—/1—n ■yi'K'V h
#77y h 7* —A

Bill-31 x-7t-3y7tf7 P k0$i#f-7m#®@^

x-a-3 y 7 K 7 p tog^fc^nu-cu'-s u 7u?fi xv-t
Vti\ XtH VMIcaiao VMIVME-5588 Dtfy P T'x 7 P 7 sf-AiCti: VME AXE

7 pci±pciAxEme&frtiAa.
$11-11 I:, D#y p T"7 7 px* — AfllCjgieSil-tlAS V 7 TV^E

f.
ii-u v 7 u7y-i yxt u®f±#

SS« : VMIca VMIVME-5588-210

f±#

y^EU+h^X 1MB

Xt U77tX7l' A 100 ns Write
400 ns Read (worst-case arbitration)
200 ns Read (best-case arbitration)

VME ^'f 71V7 -f A 200 ns Write (20 MB/s )
320 ns Read (12.5 MB/s) (best-case)
520 ns Read (7.7MB/s) (worst-case)

Transfer Rate 29.5 MB/s (longword accesses) 
without redundant transfer
14.8 MB/s (longword accesses) 
with redundant transfer

FIFO 1MX 4KB Option

Transmission Mode V Jl/^-E— K774/^-

Configuration Daisy-chain ring up to 256 nodes

Power Requirements 5.0 A maximum at +5 VDC
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(5-2) 5 r. vAnyXby bk©8E
5-7A3y7by Hi, ¥i©^W7f7A • 7X7 — XU — XJ|E#nIsg*7X7 — 7— 

Ak7X7-/\> 3D "?XX$fflV'£3>;17 b &tlfb*k * oTV'-5, Life
Aso-C, #E©fcti)©^-j'a(iE8SiiTl?E©^ LAN (g*eSa@ 2Mbps) -t-*l*03l 
i$S6®®"t-S5k#xfco

n#y bx^y h ews k©#^m#mk L7,#$-c$m©##LAN#
■A^e^nTjoD. 5-yah y7by bk©ii(8tc*cn6ffiffl'r5ck-c% #rfe*momt

&i>\ #E#©##m^©##a#li, ntfy bX7y b7*-Atci*ijS£h."0'3glg|5xx
7 • xb-*-©WfSfaif$\ )I,Mg#©TXn7'ift

a.
m±©x-7immii, -f-x$y bx-xibk%m - #pm@x-xii/&mv'x, waiT-no

5 n 7 A 3 y 7 b y b k ©»X- 7 ISIS©&SS £ @ II -32 IZ f <,

011-32 5-7A3y7by b k©e#X-7mfa©##

011-32 tClBSnrv3>i7(r, 5=VA3^b'y b kg^X-SlgiLli, Dil>y b X7 y b 
7*-AlcElt6>ft;fe VME ;U%2 ntfy b 77 y b 7 ^-AffiftHtM CPU k
5--7A3 y 7 b y b kffliHSffl CPU © VME ;^X±X©X-7m@A:2V4cf #L*Wio 
ICLTV'S,

5-7A3y7by bffl(C®ffl ltU-5 U 7 U )»f-f t') li> *S VMIC ttE© 
VMIVME-5576 T-afe-So n#y b75y b 7 * —Aflllk 5.-7A3 y 7 b y bfilltrls] U VME M 
XJKAsS1!($fVti/'3,, C0')7b7f-f XXXUli, 7-^-7y7P'y btfflllCffiBl 
TV'3 VMIVME-5588 kSESSttAS*V'fe©,SttT*li 5 rL 7 A 3 y 7 b y b k##f aft# 
©DiLy bX7y b7* —A$, -e©$$X—>U—3 y 7 by b tcSEXS k kli"? §*ia„ $ 
61: VMIVME-5588 li VME /IX 2 XD y b ttSlTf X—71—3 y 7 by b tjtSc't-S
Jf-atc li, VME /'iX#fl-@i£blTIA*i,v\"y 7Xlz->lc5t8Lfe_k-e, U7b^r-f7^t 
U £ML#X&*1A^&.

#11-12 (C, Oily b 7‘y y b 7 tf-AfflJtcSSSilTV'3 U 7 b7r-f XX U ©ttH^/S
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t
11-12 V 7 1/ 7 7 Y TV t V 0ft#

: VMICti VMIVME-5576-00

J*i ft# ##

Vttd'X 256KB

^t'J TX-feXX'f h 400 ns (worst-case arbitration)
200 ns (best-case arbitration)

Transfer Rate 6.2 MB/s (longword accesses) 
without redundant transfer
3.2 MB/s (longword accesses) 
with redundant transfer

FIFO iM X 512byte Option

Transmission Mode 7/1/-ft— F774^f“fl/M

Configuration Daisy-chain ring up to 256 nodes

Power Requirements 5.0 A maximum at +5 VI)C

(5-3) ##7xb0Mm
X-^-3y7bfybk#^LT07Xb^g^U:t0M^&, #11-13 m^AA^C

^m07x7-xix-x#^cd:'5##, 7x7-xi/-v#m
b£ffv\ isPiMbT’T 7 b 7 ;*—A ^E^IISrSIE Cfco

11-13 X—;l—7 7 7 tV b ^©li^xX b
XX H*i XX H*l§ TX b la IE
SAHIbi X— -A— n \y 7 b? 7 b 5 ft — f 

onn 1— b • fbisit— bs\cdw
#X

X-TftCD ON •
off. t-

X—71—3 7 X If v h BSfiZg itii (0.5~3m). fi$@ (45° .
90°. 180° ). #m. #$#.

X—71 —3 y X tf -y h

b
X ——3 7 7 b: ^ b 2e 6
ElnPtzE •

- f/b
if -f )u blnlfe^fit

fBa07X7—X 1%
— 7 ct %>{^M

X ——3 7 7 h: 7 b 07X 7 —7
— A -J\'y bled; _tkfi)

7W 7f7*a|0?X^- 
X V —x#®(; J; 0. @X%($ 
$A$BJI6»Xk6BIS

VXX—X 1/ —X#
m*p<o ¥m£'fT&m

X—;^ —3 77 if 7 b 0 7X7 — 7 
—A-/\> b^##j#^(ed; 0^$$:
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"9%
$W@3r K9 

"9%
SHI 6* S'9

"1%
S'9

"9%
## • wimm i 9

^2§-4^it|»W-T^ar2)()8ir» • G0## •

anas? 3 ? 2 AT % 16 X c- ¥ :il
5*680 ^01 Tg-AT9#%9W%5*%0 33fg 9 '9 #511Z ■

3#m$di#2-$ i a t/# s i ¥S5S41d0 m3O8$Q!$^0q-V$® I • 
mHLW&2- v/mz @E##Y#3@*0WM ™^+yEI@gaqT2)y#B'g • 

i-KI 33166 S5**-A 1$l5-fi Y*.v 'tm09 9|i 'moQ9T ## - 
°^i3@%5##0%ni7YY4e%! My5^S0 

^ z: 4 < >0S*n| 'n $:?:? §• 4.31^5
mmms q vn#»5©^©»TOiian :?-\z?-fz:4 z.

<S^|fflir9

°^nBK5mg 'HYnMDSM*s-vna+i(»ssi?* th

°^9WM5 4
>C- ':{%!! Cy5HS5PW2)$$l|g^|#*0$*!iS2-v'iori|8*x 

— T zi 4 9 4S}®:04—A41%9 Yac©6?^?4-^Wf 5 V —^ zz 4 ^ <rA 4 ^ d 9Y■—£ 
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(1) ttUfel;
¥El 0 Eg|!S«gyta*:1*$S7S->X7"A (a#y

b^eesfmcswssT3^7cf*7ST^>->x-r a), • #x
XfA (#f# L. ^©1f|glC$d©TDdv;/ HgWA/^Sfffllip-tS
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6 &K,#, liffU SBS#:n-y^t°y HcE^, SIESffi,
(2) m^imxge

(DHWfc
• SSEESStltStl^OX^A
• sISiiBglltltil • ©X^IWAX^A
• D tft y MifEgFSIflLtti AX (r A
• jSf^jfctSttfStS/F yXf/»
^n<n&te<3)ica>^^sn(±ttiitittcrsi»ts%l, mimmffx vXKy »
@&ff 3.
(3) SEIS%©Bgf±fl
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f+AJalSHSf+ay XHy h^xtoEB, RMBlex) ATizB'X-i).
(2) warn

¥E l 0ip$tc*$6L/t- l*###mamAX7A (n#y HA$EShAc*Xyl¥<D#l§!7 
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EE LAN '>X^AIC*5^Ta#*SIClWz6l5c* y t°>£*j£XX£ (FHSS) &
ffl©3££tc£9, >*)b£@ffl Lfcmaft£ff x £ £75f6JSgT&5 £ £7X6,
x>a©l/©B*ISu $Wa(l £ IWlcfT 5 EEafi XX x A ©BiW, fff6£fT-p/to 

@?6Sc*'y H>X*5$X^X bx^iA®*it: (FHSS) £ffl©fcEE LAN Mmt It, Proxim 
tt© RangeLan2 y^fAW^i. 5,Tl£f ©Tt#£x"4".

RangeLan2 tk#
• $IJi$!§Si BAS^C 150m, B##^C 300m
•a«*ri JimSc*x HxX'Sxxx hxAtittoS (FHSS)
• AEfflUESc 2.4GHz
•ft>7« 15f tXXlk (|WIIt#a«5Jtk)
• ilfiiS® 1.6Mbps/800Kbps (glt^S)

A0i8LANfioBoTtti*l 5 914* XX©l/©affi£?£ 5 £ £5 £ £ ^ b, 4-@©BSf±

am©#M£LT. i ?^>x£bT'©amig*43j;t/, 2 ^4->t-;i/|BiBeaiaT'©a#ig*£$ii
£"T -5 X X 7- £ £ I£f£ L fc „
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RangeLan2PCMCIA7400 RangeLan2ISA

HB.a-4 EE LAN RangeLan2 ff«XX££tte (2liffl0*^li2t7 k)

SfirrolMSttKT© J: x Icfix fc.
• 2£©PC W£-y— X\ X9<7Xb£Lxmff£#, EE LAN T'a#
• WinSock2. 0 © UDP, TCP T©$iJ$
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• lEiat/H hSISSL, * h£il<S,
• -y—/'rrii/iy v hSftE, Sfi/ty-y h$^5i'7> h^-Sfa
• 7 y-T 7 > hTiSSfti9rgB#M£9tilJ
S9t$i|H, fcjgt/H h»7'<hlc 1000 f 6 5

7ro$i|$6. i 2 >*;WB]gti:fTofciii^(y$i|$6ff-3fc„

a
5 300 
tit! 250
f! 200

jmmm:s

2000 6000 8000

^mm
2mm
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M 300

J 200

0 2000 4000 6000 8000 10000
j-m

lB.a-6 mm LAN RangeLan2 \Z & ft 3 TCP

UDP,

B.a-l ## LAN RangeLan2 UDP, TCP h

mmm 71H7" 7h
UDP ns #7: 500kbps

2*i #7 370kbps
TCP i mm #7: 450kbps

2## MJ< 270kbps

l##(7)#^UPb^l:2m#(7)(h^UF4:, X7k-7'7 b^^t,T^5^,UDP 
(:^UT^#± 370kbps, TCP t:ioU-nj;#± 270kbps C
^ u, & mm LAN u j; o 7 -v > $ 3 # ^ ^ ^.

H.261 ^#E#77°U 7 — ^3 500 A< b(7)r\^y bU j; oTl^o
C (7) f ^ i3 U mm LAN RangeLan2 (77 X 7I/- 7 v b U.

B.a-2 mm LAN RangeLan2 ::43^67-^# 500 AW hTOXJ1/-7W b
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2 ilfii ItJ 250kbps
TCP imm $9 250kbps

2 i@f,i $9 160kbps
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• 384kbps
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* 128kbps
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miS LAN RangeLan2 AfcISSiEti'XXX

WHi rnktiU'sHn

RangeLan2 APII RangeLan2ISA
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(##& 0)

#?#
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256kbps 25 20 7k-A^^$^ 5 #(: 1 [3
128kbps 20 15 71/-A^t,^ 5 #K: 1 [g
64kbps 18 —
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256kbps 25 20 7UASd% 5 #1: 1 0
128kbps 20 15 7l/-A^^^5#(: 1 [g
64kbps 18 —

a) -147 U-ASdA^U/tAUMBTFiig

UDP ilfia-*-7S Uft ©fcsb f:, eSMH±®t*7H/-M:*5
384kbps 7 U-ASd*#mi:@C%.
Sfc, 256kbsp KTUMvrt,, 1C, 7 U-ASd^?B3rf-5„
U©fcs6, UDPT'tt, ME LAN lC=k5$6LfcH<l!«tt&fi-5 U AttT'S&lU
udp top ic=t5>esiim
©ff’WSrff ■a fco

8 B.a-5 ME LAN RangeLan2 iCjott-S TCP (C <fc-5 M&M (lifl)

k 7 h k~ b #k' *; H/—h 7 k—Ab— b 7l/""Al/_h
*3)

384kbps 130kbps 6 6
256kbps 200kbps 20 13
128kbps 128kbps 20 10
64kbps 64kbps 20 8

B.a-6 ME LAN RangeLan2 1:4314-5 TCP 1:4:5BEMfll (2 $(8)

k* 7 k k-b ^k' yhi/-h 71/~A1/— b 7l/~Al/-|'
(##& D)

384kbps 100kbps 5 5
256kbps 150kbps 15 10
128kbps 128kbps 20 10
64kbps 64kbps 20 6

tcp t:j;5a«-m a-zt^-y
F^SUfcsbl: UDP t:cfc5afilt:i±^T7 k-Ab- b#/b& <65.
li(l ©H^tt, 256kbps y,T©E6©®a- 7l/-Al/-Hi 20fps AWl
T*5„ it/fU ##A#U©l@ei:l4, T-?»»<&5fc»l:71/-Ab-MaTt5. 
$4c, 384kbps ©ISSTtt, fKi*^l$LLt©afi!£f-T43 4> <UT5fc© 1: 7 U-A U- b^ffiTT 
50
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2 iiffirotSn tt, HiiKj 160kbps T$> 0 . wMEX
256kbps CD IxaIi XillC7 V — A lx— h t)1'S 8> T l15> 0
Z-Otztb, 128kbps kATTOlSStHttatiS:
frx X tT, 20fps TrottSaiHS'^iS-r^ C t^T'^-5 il'i?..

CC&T®#MICj;D. FHSS *S;©SS LAN 8B£m>Ai|£T!fo|Hlii#affi'?#-5i!*§!51x 
AXlkEH-ti:A-tf A 2 CFr >xMi$$TT$> 0 , Xtlti, >XAHtttHLAt#Ab
*15.

(4-3) ShareWave a«lia(8'>XxA®ff«

Mim T^-XICOATtt#SliiBASICIBE
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(4-4) mm*? hr7-i'^74'r>

®Pit"y h7-^?747> h-ett, M£»t;TB«U

'jUStf -5 fcJ6 « v X TA#RE&#M L ft.
VXTA&iyTlCriiE.

• Indigo ft VideoBridge ill.261 Jj sK)
• Canopus ft MVR-D2000 (MPEG2
• *2 MobileMotion (MPEG4 7iiO

id, T t C § 2 X 7“ A S S® Sr In T o

• H.261 JjH,
H.261 mCTtt, m#%6ia*43±U:E*g&ft9 VideoBridge Server 
ff5 VideoBridge Client F=flT\ ME VOilftSHTtU

HUB
m

VideoBridge Server VideoBridge Client

0 B.a-12 H.261 SS'/yfA*«

• MPEG2
MPEG2 MiEEtiUg*'-KT:$>-E> MVR-D2000 SfflCT. 77°<Jft-->3 >SM%

Encode #!&##+!-/'(6 UTRlff gft. Encode « 
Ttt. ■B©®D^**=ktXEE. Decode fiiJTtte«®#$4ocfcUi'$7FSff7.

HUB

0 B.a-13 MPEG2 ^iSUvX-r AWE
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• MPEG4
MPEG4 MMEncoder @#^-^(7)
MMBroadcastServer ^ (7) titi ^ fr V ^, MMBroadcastServer ^ 4o V ^ THHilTr — *? (7) IBfE$\'M & 
fi V^> MMPlayer tl4o^T MMBroadcastServer <E®fE-Srf j", 'xfHl'/iT — ^ (7) # 4o cb
/R$:fT7o

mB.a-14 MPEG4 ^yXrAM

Cflb(7)
^#7>-Ak-b,

B.a-9

mjzmmw 71/—Ab— h mm ftfol* yhH
H.261

(Indigo)
GIF

(352X288)
30fps ifcH msec 64kbps~1536kbps 

(## LAN) 
64kbps~384kbps 

(#0 LAN)
MPEG2

(Canopus
MVR-D2000)

720X480 30fps WL sec 2Mbps~ 15Mbps

MPEG4
(Toshiba

MobileMotion)

640X480 8fps lOsec
*§s

4kbps~ 1.5Mbps

H.261^^^@#4b<X^#±CIF (352X288) 7y-Al/-

MPEG2^^:^, ##-%-<%% ^T5b:vH/-h
7b2 Mbps^ 15Mbps <E, <ti~$~<&o
MPEG4^7%C^, #(7)^"^(:bb^6 60:I:vM/—bC^fbLTV^T)^ 7G—Alx—b^Sfps
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twm\/'<)vo7v-h>v-h\sfr%m.xi‘-f, $fc, i66«miei»$iosec@mtv7&7<A 
tt"tt>7,'E> = CW^Tgi^glifflB, I > 3 - 7"t) W8 7 7 7 7 > b <h afl-tiT', X-#7 

/MCiititiL-fc^i:, th-/X^6^7<7> hlCHf*x-4'S:S<8r-5/:6ti^#Xbn 
5 =

«RS*y hV-7 7 5'f 7> hTtt,e$7:-7(7)i$*(:SJ(g7-7iiflSff'5it7>gZ)S'S5fc»6,
ost-e.-ec?. ■s-y-'f xncif

MPEG2 , Sfc U 7777 Attic fc«tlE> H.261 *i$;IC=kOeSa
(9&%#7E, XiATE. H.261 *^IC*tj'E.SSiaf8TtS:ESEE*S<y VTG.728*

(5) $ 7 ©
a±c7T«m^nmi:j:o. kt©ek*m#e>nt.

• 1.2GHz Tj-u'/mWVi&ZJiZnXy b-3y7 Hy bM© 8 >7;M*«S8tf $®fl
7)1151(6 7 & 3 fc„

• 400MHz 7 7 D 7*«StoitX =k E 3 y 7 ti y h-ndty btm©^##*EmAW#7A3t.
• H.261 ¥#7ritl::7E7>7-7-y h<F©1W$87y b 7-7 SEti LfcDTiy h-»i$PS*-y 

b7-77777> him©%##m##mmAH5J#B2:Ao

b. mm*mm>x7A©im%
(1) ttGfelc
;;m n#-y hbij©a> h, 7-A#©#a#ixf 6a'i:#%#©@-@t>»-m

t, 3 y 7 H-y b@j©7X7 7-A#©##&&K#@#x77i7 xra©ffl»lf $275iSf"E;if8 
yXfA. &LH >7-7 y b#©#*7y b 7-7 SEifi LT)i|Si»# 5> y b$##7E 
fc©© RCML/RCTP OWL/tEy b7-77777> b >X7A©iMfl%;ifil>X7A© 
BX$7al*#f#3 y 7 H y b^©gc£\ F#(C3©TbE^E.
(2)

¥fi£ 1 O^mzMMVtc. a»»Efl>X7A (D^y hf)©/\> H, 7-A#©&amb# 
s*%Gaic*%#©6#t>+i-mt, 3 y71°y b#i©7X7 7-A#©mfmu##m# 
7717 XM©a##*&e##EE{8>X7A) ©K8+7@#K#M%I:#:©T, 
iSPS#^3y7t°y h^xtoEfr, F«6ff3. toKItSStiTtC^ST-

• *SitMaae>x7A
##71U + * x 7 7 / Vjitl:7 0. 8*MS)S|M5msHTTtifl'f»$GiSSfT3„

• »Si$$l|ffliafi'>X7A
##xtu+situatej:o. «*a«3W20msi7T7a»ts$gei**fT3.

• 7y h 7 —7 H#iif8>X7A
3y 71"y h • n#y hffi©jEai^ia<imr©sii^©a«af8>x7a%nmt%tztb. 7
>7-7 y b#©##7y b 7 — 7 Sift AT RCML/RCTP IC^ttL L-fcMSPttSeiilSrfr 5 =
o) tmmm ■ isim^it

mm##3 y 7 f y hc*n-E)ffl«?sa(a#iiBroe*Fgi7is%7fSt©toStt*©7*ioTS
E„
(3-D aw*#©,',mam##B©tm%

Otfy b 7 3 y 7 Hy bFB1©»]®Ptf5ms IS) ($7 Sir 2ftE3 y 7 t’y bfiW'b



'J 71FS- Kffl->XrAMS0B.b-2 tCyFT.
3-y7fcf-y hflij, DtfXy hffiifetc OS tt-T VxWorks Sit® L T* 0 , 

mt&77°iJir-'>3 >4*iLTI/>5.
#### tya-MX-A-^yJfyHliLt MFR2402, $ fc tt»S LAN t X n. - JF 

£6to1"5„

Z3 >v X' K -v F #1
Timm# LAN

~ CPU

HUB

_T~ RFM

MFR2402

Xs- -y F U — X7 tl — F

DzF '7 F#l
rtmmmLAN

RFM

HUB

MFR2402

CPU F

□ 4Xy FfM»£|s|#3

BB.b-2 U 771X6- H XX7.M§J$0

MFR2402ttSl§ttt*©PCI /Ul'>?-7x-X^9/:iia*tya-iH;,
©XS'J IX aXhn-^FyXX, Ii/ty77, S fa Ay 7 7. »fi*X>7, S«*y> 
XSftyTli?i. iIflt4:3>PD-;H/-;/X7® Run t'-y FS 1 iTSutTifeL, 0iT5 
VT'flflh-t-i).

MFR2402 t$3> hn-^lz-vX^® Run t*-y F® t & SWlff^Z'nv J; X IC&b
T43 0, BUSAy 7 7 ®:r—7 SiSfil LfiKSiLfc XSlfBX X >7 S7 y X, -5®##!# Ay 7 7 
IXr—7S'8-II!L, Sctil Lit bSftA X >7 S7 y X"45„

Sfc, MFR2402 14 Master fljfr Slave fllJ^toESTbs'X5#. 1HSI4 Master fli|©±STfi*;h.5. 
CCyXfATttXyXt’y Ffi'JS Master, D$y HIS Slave tLT$>0. 7y7ty F« 
®$sr®«sfT7.

5 5 7, $"f MFR2402 SEo®
*"f, D#y Ffl®MFR2402 14$) 6/7>C<6 Run ty F£ 1 1C LTatiMtetMBIX LT*5 < . □ 
4iy HR'II-t Slave E/FX © — 4X7 — 7 X5(u LXI441I4X71X5 5 XlXItiX/X >, 

iXICXby 7 Hy hfilj RFM ©7-7 £ MFR2402 ©SifgXy 7 7 IX 3 k°- L, Run t'y F£ 1 
IX4-5. X 5 5Sfg 14 MFR2402 ftgjBjWIXf4 -3 T < ft5.

Iil4, 7 7"'J X-->3 >®)X"gl,lA'.y 7 7®l*lS& RFM Iixt-L, Sr L ©3<3t-7 £ 
RFM X biillS A y 7 7 IX 3 h:—L77^5^#^^$5o 54114, $ 5—(245// sec) 7'yk. 
§(1A X > 7 £ 7 :r -y 7 L, iiHjf A X >7X>7 y 7’LTl'fc b8r V ©SHI7 —7 Sty F L, 3
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## LAN tya-JUl Socket y’nifyA': ill'll.,Srfrb, UDP/IP &l£fflt"5o 
77y hSfMtottim. SfiMlZ'Jtry haiB$ff 7 7X 7 64J$t"-E> b b I;7 9 MFR2402 i 
|e|bKI7l:*:5 4 7l:LTb6. SIBAy 7 y, #18/1 y 7 r, 1*18*7 77, #18* 7 77 H 
Xgfi LTX4 >Xt U $> t (4 MFR2402 © t S i |b| |1 tC. R>tS©J1MII (245
;/ sec) TiSSfS* 777;£:'*:ny7 L, i*(B* 7 77t)s7 y 7°LTt3*: bSr UbiSfH/r—7 £* 
7 M, §18* 7 77/87 y 7°L-Tt7/t b#l87—7

T/i7?t- h'Ttt, mmmi8t73.-)i/«m(8*#B&:t#iT-5 7tA^T#%.
IrA'y 71— M©7X7A#R%&0 B.b-3 (C/87.
7/1 y 71- H'tt3y7 by Hilj(7iiii-cal8S:fTl/7 n*y H|i|®aie«ESr RFM 0fi|jA 

7.£*lJfflLT3y7by MlbfixS,

□ '7 77 K '7 M6H adi -7 F #1
LAN lan

HUB HUB

l_r RFM

MFR2402 MFR2402

CPU F

% '7 h 7 — T7 j] — F

pci

0 B.b-3 fA,7l';E:-F>XfAi«a

*"f, 3-y7by RFM ©^-^SiHIS/ly 7yb3 b-LTai85:M£6t"3. D/H
7 h#lttT-7 ©SIS ICfiM) Ufc b, #©f-7& RFM !:##)&», RFM !:#!&»7 
it. 3y7by hfliHcSI8BKi*SaaT5- #©lt. MU^RFM mi8im%&
3 77 b 7 KilcafllLTA'b, RFM ©*'-7 SStlSVIy 7 y b3 b-L, 3 y 7 by HUK 
mi8T5. 7®»l7&»0jibfTt7 i*§« f:/» A5senfl6Bti'Jt 5„ 

fti'ltt, -£©Mmbi£(8, #188^7bX:#e©»f*lf'aai8mc%, SI8B$i*bb, It 
SI#S$H**«, »/Me, ¥±tHI£jR©T, 0 7'7y7)l/l=E#T67 3l:Ao-C©6.
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BB.b-4

@ B.b-4 z its'i e g © 7 7 a z t - f £. jy.Tic^nbtoimsrEBJi'r^.

1. i^Ia8$mi (Send Time)
Uy?¥y h®]T RFM fflf-9 £ i*«AZ 7 7 (C3 t"-Lti' b iSfa U f0f|O#7 KBITS 
ULTi'b RFM l;»Siitf*-C©Nfra.

2. b-£fAtl#fRJ (Recv Time)
D#v h#JlT RFM ©^'-j'SrSe/X-y 7 7t;nH-UT6^bS«L. ZroEny^tZ KPJJTS 
(8LTi'5 RFM

3. 1 J»lM9©0TlElblFfM1 (1 period Time)
3 7 7 k" -7 HI® RFM ©EiA^MteT)^ RFM WiX^7)$^7-r5$T-®Hem„

4. 7 77— All/Primi (Interval Time)
i£SfIfi1cttll#©3 7(7 My F#|®RFM®#&»#TA^*©i*Sm6B%R®RFM#&»R7^T
©8# mi.

5. iiifHXb— # (Send Error Rate)
(l - 8«J$iJblBl»Zi$f8ia8) x too

6. SiEX 7—# (Recv Error Rate)
(l - Sfl)$a@8ZiS(8SteBe©SiB*@8) X 100

7. 1 I^J Z © 317— (1 period Error Rate)
(1 - ai'S(866»l5l8Z8fa@8) x loo
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I:1*1 777 i v 91- H L T MFR2402 ©^<81*166*1)6 Ufc.
,]|-a & fr ofclSiSSHIC |. I

ccTOitiianyje!/ h@i@#7>T-±&a@6L. hi«i, @ic»5(D~®<»»
lilrlCOLiTaillSrfTofc, Sfe, MFR2402 tt7"7 A'-->77 >77©/;*, 2 *©7>77© 
A«KJ:oTa@ttElc$»ttti^W»t:f«snfcfc», 7>77©A$©fii7tmsi©J:7trl3: 
£lfc. 7777, a -y 7 H-7 MiJ&iaSi U n7-y M9JC0 7 >77©£i!l©>.7.£®~@ (0 
~90° ) t»E*abti-lcTiiti'ISfr^$fc, ^©totolxSiHg (TonTtaSHTF-t.

6m

1.75m

3.5m
1.5m

A

5.3m

▼



□ Zfvy h#j

3 v ^ H V 
f'J

o
©

Q o
@ 90°

B.b-6 7 yj-j-Am

B.b-1

(1%^)
3 v ^ H V h #|J 2.40m 12cm

□ I'yh #J 2.00m 12cm

SSmiHlSSr lOOOBtClSSU
$© Interval Time L-Tt^ 5>ikC9SS@7is')l6A"t'-5 $"X5rofl^Ha3T'$>-E)CO-C\

MFR2402 tt£'©lf$i|*frtC*5t^Tfe¥^ 3msec
fc/cL, Interval Time ©**fett6-EfSJ^frlC#J 9~30msec tUi T* <0 , S+Sl^'f 
> KS(»7>t^AS@ (90° ) ©tt^ti-Bt-Ciaft 33msec i. ^@1+81617 0fctTtt**^ 
tin Tl>5.
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B.b-2 I

(D © © © ©
(° ) © (D © © © © © © © © (D © © © © © © © © ©

0 #45 #45 90 0 #45 #45 90 0 #45 #45 90 0 #45 #45 90 0 #45 #45 90
Send Time max 64 64 109 154 109 63 106 101 63 109 106 105 107 63 63 106 104 104 108 63
(H sec) min 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53

ave 54 54 54 54 54 54 54 54 54 54 54 54 54 54 54 54 54 54 54 54
Recv Time max 74 135 135 114 73 141 115 115 112 74 113 115 115 119 115 118 110 114 116 115
iU sec) min 62 62 62 62 62 62 62 62 62 62 62 62 62 62 62 62 62 62 62 62

ave 64 64 64 64 64 64 64 64 64 64 63.8 64 64 64 64 64 64 64 63.8 64
1 period Time max 1200 1242 1243 1220 1200 1247 1240 1221 1219 1199 1219 1220 1221 1226 1223 1222 1214 1221 1221 1222
(U sec) min 1138 1148 1149 1149 1149 1118 1125 1132 1142 1139 1147 1106 1147 1135 1125 1148 1123 1118 1122 1133

ave 1171 1171.2 1171 1171 1171 1171.2 1171 1170 1170.2 1169.8 1170 1169.6 1170 1171 1171 1171 1170.4 1170.8 1171 1171
Interval Time max 13873 13622 20562 19163 20762 16074 11247 27644 9219 13599 10556 21658 16188 9209 9278 14195 19189 29204 13767 32912
(U sec) min 2073 2048 2030 2050 2071 2025 2048 2052 2055 2077 2056 2058 2051 2046 2049 2049 2059 2070 2048 2047

ave 2196 2246.6 2445.4 2346.6 2224.6 2245 2210 2226.4 2187 2245.8 2193.6 2448 2235 2182.2 2191.6 2179.4 2389.8 2257 2275.8 2800.2
sendCtr 1246.6 1207.8 1876 1776.8 1497 1780.6 1209.4 1253.8 1103.4 1229.4 1109.2 1319 1318.4 1184.2 1174 1321.8 1721.2 1733.8 1392 2136.4
sendSuccessCtr 1050.8 1056 1123.4 1104.8 1072.2 1092 1051.2 1053.4 1042.4 1060 1043 1105.4 1062.8 1046.4 1047.2 1050.2 1104.2 1087 1068.8 1198.6

(%) Send Error Rate 15 12 39.4 36.2 27.4 36.8 12.6 15.2 4.8 13 5.4 15.2 18.6 11 10.2 19.8 35.2 36.4 22.6 42.6
recvIntCtr 1003.4 1004 1009.4 1018.2 1005.8 1007.8 1006.2 1006.8 1007.8 1010.8 1006.6 1041.8 1008.8 1004 1003.8 1001.6 1003.8 1006.8 1003.4 1071.2
recvSuccessCtr 1002.4 1002.8 1004.2 1005.2 1005.8 1005 1004.2 1004.6 1007.2 1007.6 1006.2 1010 1008.4 1003.2 1003.8 1001.4 1002.6 1003.2 1002.8 1008.4

(%) Recv Error Rate 0 0 0 0.6 0 0 0 0 0 0 0 2.4 0 0 0 0 0 0 0 0
sendCtr 1246.6 1207.8 1876 1776.8 1497 1780.6 1209.4 1253.8 1103.4 1229.4 1109.2 1319 1318.4 1184.2 1174 1321.8 1721.2 1733.8 1392 2136.4
comSuccessCtr 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000

(%) 1 period Error Rate 19.2 16.6 45.8 41.6 32.8 41.6 17 19.8 8.6 17.8 9.2 23.2 23.4 15 14.2 23.6 41 41.4 27.4 51.8



@i/#— h4 >^0
□ #.y h7Xb©X7-XX, X7-#©XX7A'l#*&#/©6.

4-@IHf8 LftyXfAftt, BfStfo.7-<hLTtt H.261 7/iS;U«Sl-fcfe© A U VRML X 
X Xlfti; Netscape Communicator © X X 'j T > A L T$Jj(1:X'X CosmoPlayer SSffl L fc«

(4-2-3) RCML/RCTP (±#
RCML/RCTP tt* x bX-ASilUTCnf© h SiiffT-SfctotoSIZpro&EiiSIg, Sta/D 
b:7JbALTjS3?£*iT<X'5fe©T'&-5„ A A 1:4; 0
RCML/RCTP ttiUM-Zg > l.o IcZpET-SST’EltSrff b

• RCML : 7-Ma-7‘ #^SS©ffl% (#3#) --XX/A0EI+-
• RCML : r-Ma-7' S^SE©ffi5E ($4$) -RCML : 7-)l/©x-X'#(7#m©(±#-
• RCML : 7-Ma-7' jifbSS©M5E (IS 5 #) -RCTP *ffiX°D b U/l/CDttttl-
• RCML (±## (http://www.star.t.u-tokvo.ac.ip/proiects/RCMIj/index-i.html)

RCML-mn/Rx b©ffl1@ySS*& RCML ///a:X b (-tt-A/X'/x X b) ALT^fiJ • 
SBitL. -enbSrXx'f7>bfliJ©$ff/>XXx-X (V/X. +—#—h\ GUI. X'xXif 
#) A*ffSx'(t-r3AXi:J;t/ eroiW$©^0@Z9£fi©„ 
KTU^-ia*gLfcRCML/X'/xX b©#J&©7.

©RCML X 541 7> b^RCMLIb-Zt- ($mA7fflX7b-7°/X'7xX b)
*7Vx*J.£ *7'i/‘x^lvyy*>^

##x"c RCMLMovePoint 3-7
A#

##^(7) Y

m# [o]#(?)X A

RCMLMinMove ^vyK xm# vm#

RCML MinRevo

RCMLStairUpDown zu^z/K

RCMLRighthand ^txn£ X M'mi#

X lx — X ^ x 1%—y# xix-y^

RCMLRightGripper 3-7XR

/©
RCML Lefthand 3-7XR X1 ri mu#

x i/-y^ 

#X#A^

X lx — X =£ xi/-y#

#Z#A^

RCML LeftGripper zi-ryK

*/7#f# RCML CameraOpe 3-7>K *77 PAN *77 TILT

RCMLGetSystemMonitor 3-7XR %-m#7

KL%

©RCML /-/<---- >RCML AXATXMSMWUI

RCML RobotMove xm# zm#
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MdFybA TM'#fF RCML RobotRightHand Xlx-7 rn- 

Fmx

X 7 71^1

#@Y

x 7-xrm 

f*BZ

X7-7FM

X#Aig

x7-XT#

Y#A^

X 7-Xf# 

Z#Ai^

%FYF/:B

RCML RobotLeftHand ]7>r X 7 -/ T M" 

ItBX

x7-y^m

#@Y

X7-XTM'

f6BZ

X l/ —7'## 

X#A&

X 7 - 7 T 5" 

Y#A^

x7-y##

RCM LRobotCamera 777 M' iiUPAN iiUTILT

RCM L Substance 777 M' ^##{6 BY ^d###:BZ

#QX #QY #QZ #^QW

7ZfAf%^-LX$7z RCMLSystemMonitorData 3-77K

RCML Condition 3-77K

CftbiStyyxi'hilStt, RCML-9—M'JkO RCML 7 r 1* * <b L-TEiE £ tl. 77*7>
Ml*' b OS'10

LCFfC RCML 7t1';U9SB8M67ST.

RCML_MovePoint{ # W'Wltmt
field SFInt32 time_stamp_size 8
field SFString time_unit 10
field SFBool data_mask FALSE
field SFInt32 command_mode Data_Drive
field SFBool control_lock TRUE
field MFInt32 command_interval -1 0

#X- ^ ^"2^2/J: ^ h
field SFNode RCML_Command
field SFNode Robot_XIndicate
field SFNode Robot_YIndicate
field SFNode Robot_THZ

}

Rrot*lStt!y,T®j:*30X:$>-5„

■:/iSMysaS m
timestampsize SFint32 0 Time Stamp (Z)/^Vf#:(0,2,4,6,8)&^i-o

0 X; Time Stamp #L^
'to

time unit SFString 10 Time Stamp (D'^itL&Mto
datamask SFBool FALSE
command mode SFInt32 TimeDrive

0 Time Driven: ^/EdoAU%fT
1 Data Driven

control lock SFBool FALSE
commandinterval MFInt32 -1 0
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RCML77^ + h7>Xl/-*

ASSIGN

RCMLr m
12 Fail

5^7' tr>a>7i-X* RCML7' 7-)tf

0 B.b-9 RCTP n*7->3 >7x-X

® ?U_Tf • 7x-X'
1. ®'J-7® >7'7x-X'IC.fcATtt, WWW77^fiWWW-t-njftJflLT»aSfi3.
2. HTTP XSfflLT, HTML 7 7'Oh VRML 77'i)k Java 7t7X ( h7>Xl/-7X

if), Sy,7>P-Ht5.

© ?.©I-y3>7x-X
1. TO'->1-7 3 > 7 x —X'UBKR CML7'f7r>+fi:R C M L IF—A'Srffiffi! L-T ® H S: ?T 7 „
2. ei^nftRCML7'7^fil RCMLX7'Xx7 h ©StirS ©A, RCML^-A'Ot

LTASS I GNX7 7 FSfiffU XXXxX ('©KOST^ff'5.
3. ASS I GNXV-7 FSSUfcRCMLT—XttXXXxX F 77fl]ffl7f i£X$> 3/7 i: 7 7b£ 

ffl/tL, filfflArffiTShtt, ?7T7> H:t7yx? F I DiXXXxX F©fflWtt£;@l 
<a®-5o

4. r£ T © X 7* X x X F © S'J 0 S T ® 5£ 7 l- fc b, R C M L 7* 7 X X « R C M L +F - XIC M L G
O X V 7 S Sr 5c f j 7 -5 „

© 7 7 7" 4z 7 7 3 > 7 x — X
1. G0^V7FSSlt®ofcRCMLD-AU -7-Aro&XXXx 7 Hr 7 7 7® 7 X a > 

7x-x'^©sfx&aat'-5=
2. 7 7 7t 7 7 3 > 7i-X7fflgfrtS)S?)j Lit b, R C M L 7"7 Xif tCrtf LT G O X V 7 F
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7-fTr-t-y>3>7I-XTB, H»ireWWlNE<02l8e»<fTto*l5.
7-fc-y 7 a HI, RCML 7'1|/-7°A7"7x7 H7-
7 kTS-StiSAA.

ObjectID [Time Stamp] [Data Mask] Data Data •

OjectID : *3*71-73 7 7x-XTSJD STfc ID (2Byte)
Time Stamp : A T 7'"fe y 7 3 7 7 x— X12A b TA b ® 5 'J @-'(8Byte) 
DataMask : X(4Byte)
Data : SiJSMf *

(5) it*
tAkx XT®9f%li5Bl2 A 0, y,T®tit$7i$#btifc„

• %~7 7-f AXrl§lAiU2ck3 h ~ 7 y 7 b y MSA® 'J 7 AXA A®JM#?g®[f A&
b tz o
• 2.4GHz6fr:eSA7x-Jl/tCA^7 -y7 t°7 h ~ □ A y h FbI ® W SJH H W] 3ms JXT T ® fit

«t*l6ieffl7)$i5T|gt7S7 fc„
• RCML/RCTP ¥lHI:i5-f>5,-^7 b^®1fSXy b 7-7 £Efi Lit O A y h~ 

SEA7 b7-77XA77 HW]®a###immA'E#gtAbA.

1) AFfltMiV ASSmAy h7XXA®E%§8%A6Kl 0¥$6E$IBSe , (Bt)
SSf4¥S#i-b>7-,(l999).

2) Afflt^ • A#$nAy h7XXA®§f%lll%¥6in 0 AftBKSfS©# (-i&stt) , (W) 
SnBf4Atitffit:77- (1999).

3) Hoshino, H., Nishiyama, T., Nakajima, R., Sawada, K., Development of Surrounded Projection Based 
Display, Proc. of the 4th Symposium on Virtual Reality, (1999) 147-148.

4) BA, “'AtWfSlfiH >7 7x-X©OT?£lij[fi]” . 7 7 b X —77 7 h7l7 ,Vol,13,No,3 
(1996)4-18.

5) Brue Powel Douglass, Real-time UML, Addison-Wesley (1998).

A. mg%##*A7XAA®im%
a. *%##*A7XAA©tm*

• o Ay HcK*SAfcXX7»»b®B*[SSSfr-#l:rHiStSl$T3 AAffiAXABieMS®!1]]!
m##g@ A7X A A L, SE#ff7y 7 by HrfflAiAXTST, oAy MSEXXX©
b*(s & Btsssaia ■> x a a e 6 t§ it ® 0 r.

• L. Ato1f$gl:«7n>TnAy HSU* X 7 6$ijyT5EaM4
• *XXWJ«7XAA6I;WU SEfSfb7 7 7 by 0A7 h
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mimmMi'Zr-kmttnr&MV, F«5T7=
• Sfb# ©fbll Sr^ST 51«l8f,i7XX 77® fi*& b tflcp«8l$lt5n7. 
iMyXfA®ii$^7. SPHWHbXtfb bl:m»iX^F#%7.

b. KE##@7XX77©im%
• □ zb b b I c fS it $ ft fc 7 7 X fi' b © # S If $g tfi ft (7 # l c :i ff W l; j® 7 $ ft 5 X x 7 7 © IS ff: 

&5t 7L, igBSfbx b X ti b b CE*iA*5c7= ozbb bfg#77 X^b©g#&%### 
ilf8'>XT-7E6T5raOSz7<L, F(E5n7»

• Sff#©jS^'D#y HcSWSftAX fc°-*Abf5x‘ift-E>XX77©!il;fl;8:5c7U Dtfb 
bICf##7c7. SfbS"®rr:£:BSjHS7X77E6X'D#b bflllftiS 0, 0^7 FXt'-AA1 
bS7, F«5r7-

B. ii{lXX7A©M%
a. %###mmmxx77©im*

• ntfb hl;S«dftfcAX7^®ji«7Vx'7x^bx yX t°-7 b©slg|5Et@tl*:tif $SiI7: 
->XT-Ae®B*toi77-VX7Xfy)C0B*®1t$eiS<i:l D#b b~nbXHb b^mT’©# 
^ • SSIWIfiGSSrfTXilfiXX^rArotifb, SPHx "j X t°y b^xtoScci, ff<E$:7c7 Lit.

• 7 >X — 7 b b%7©##7b b 7 —X SESLTiaPittTi^n^y b S:j#{7t"-E>Zci<)©B* 
#####{7m&frXafaXX;P7(X0#, iaffin yXe-y b^©Sc^, fflS^TLL

b. SJ«^a«->X7A69Hfl%
• d^-7 bfj©;\>b, 7-A#©e-ej###B#A6ai:«!##©e#-t:xt)—x bX 

tfx b#j©xxx7-7#©#fmu#mg8<xxx7xM@mm#*eemTg,]immxx7 
A©!iW, isPS:: bXEb b^xtoES, F«£5t7Lfc„

• 7 XX —7b bAE©##7 b b 7 —X $66 LTSIMt)'6 nibb b SrSfbT-SfcSb©®] 
fflMflgeS $ (7 X iift X X 7 A ©SiW, isPSHbX Hb b^©8ciB\ RKS7L&.

6.E$©$<kad
6.1 • ISS

1) a», be, #s, sea: shs^v xxxx xx7a®m%, H4@B*yx-xLx;bu 7
'JtI Vol.18, No.6 (1998) pp.6-9.

2) Bib, SF, #*, {**, if B : Aim@D^b b®H@©/tid©SHSSei:1f«il7->X7 
A©ffl%, AI$53l!S<h7l/7 X*XX X >XtcF4T-5BE^W(ICAT), (1999) pp.60-67.

3) mm : VRt:bb5Sfrl XXV7 ©$1«X»)|6], ti-7>7>X7x-X?^,
Vol.l, No.4 (!999) pp.3-7.______________________________________________________

6.2 3:to

6.3 #F#
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BT®&6 v>$£14 k fg«-|4£ flT & ATOS1 • *f¥$3 n X 7 h -> Xr A(0H5§» 88^ LT. 2

t x T##1:X ^ 3f ###%#, ffl#i»ft • ffl#*
jf^ss, ####*#, ftisnsiitt $.vzm-bzm'gritz&mmmiti&fF -> x 7 a £ r*m
LX„

A. ^E8H78Ero|Sfl%
n-7' 'y t-ro^KUMU ei^lMWSW®* < g^UJSmt^-C £, ##,#### »m> 

5 * Sfi $ r*« 4>it® c is!t * *«+!£ (0 Ift^'lE Snr* & i, «* t L tz „

a.

ttej;y#m####&mv>-cmftm^r§6sn, *±-e
&56§x-^smu fc tt -£ *:* S-@£1" £Et^?SiiD-e£h„ A+i&%mt6A»6

c, rxmasi • □ 7> b -> x 7 a(«ft*fai->xrA«s® (?&
10-11 ¥$)J A#ft L A#m*ftt)%*£«#» t tl: 3####%

LT^11 mf 6±-T'f'gt » 6a»#W Lf:o •M7)e$USo*v»r®ffl 
#ft## 1:6 ±7t A 6 x x X - 7 - A %#$6<7#ft, £ J: (XltllSlt'/x 7 h 7 
*-At LTiSfflf ^>±r**^i: 4:|,VX X-7-AgjcDlMtSrfiAx a##ft#%#/7AX7 
A l tz o

b.
io z 71-177 + 2 x#

EVnA'-y l7)"7(7)##'|##l:%'7^TfR##+@$-^tl!%%at6m*7;t/3''l XA, 0X7 

MISSIS(7)tiltsS-fflv>r^E#f7$1^7feS7'7jSie^-t^7-»coS*®J»7;v3*1; X'A£-ffl
->x 7 A(7em#f$$ij#*m &- isBtsft l /x

c. m#@#m*{7#m<7)M%
n*> l(7)fmi:*L, SSA>lMt#i1S;ftS£TS;£ S+Atc-x^x 2i?£ffli>Z:AtiSIL iifl

els*iu 2itsHtlx0

b. %+$## • +e#tss$E<7)i%
XX x 7-Af #gpi:##76 A t &#$ U ffi#<0/-:»(7)MPfl 11) 17^sSS.I:*#+S7f-S , 

SiPfli: t 0 4. C ■$, }B#A <7)t6^7)sX !> £ /hSsElffifi+Sft • +eS*t6^H#co|lf6*ff') U*>X 
0, W^JtisCftL^ffJUSft • JEWti+t^ltfifrolffilSSS-t fc ix $ b %&mm<nfa±io l 
X*M<73#gfti:o7rftW^ffoX„ A<7)fe*4-|gS £TlliSftl6fISy3fAJ)jEffS 
ft - fE$eA*^##j3Z[fV7 1 7x.7^|SIt • SftLXo
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a. tms-m •
Bf$@*ftLAmmt A#Lmdm%4 9 f A-ASlili'), mmdffimAltntiAI-Ciiii£ USE 

76AAd/<y A 7" A i 6Jt 4IS11 A«#4frt A ffitfSE • m#A*###dMe*4 t 4
u, $ (>%z»m±<vfa±a£ usmm<v®%itK'oi'Tmi£'rt-?t2o f«s*4itiu mm 
t:SEt6AA(o/i7 •/■/§4s®eiiit< 744-4 4 m 7 xd%64
teLAatbSf'FSttl^AXTA^mfSf'F • KSAtlSMAlSIt • «ftAfroA„ iAx a 
d##4$WLA 1 MSjfFtommi: ffi#A d@^ * ff 9 3######^ ->Xf acov 7 h 7.x. 
r(7)Sit • Sff4froA0

c. #m##^Edm%
oa7 tnmr-n-tAitftit#,o^ 

7 tdWA'&ita#m,B$t:AA6##4#ft#t:%^A#3#m###EAMm4tf 4 U*A I), 
fltmSm'FLAWi)#E#S4«fFttdBALftfimitL, a##f^®Etl7[t->Xtiffli:|| 
tiff SSMft 4 Bic a L A o

a.
Bf$&M#LAy a 4 X7X 7 X t^X")VrS*iljSE4-ffvy dX7l/dEAA##4@#7A

AAd#m#ft##4#if@dmAb»»tw l, ->xa a®u######
*f44%A L A»

d. ffSismEecopflss
### #U a A7 (9AAt:o# 7 t-dfiE,

AtA ATA|n](0±#:##g;u#mt6An@*, $#4#tH L, Ad|##4 & 4 U LA#ff#l:

m*7,i/7v xAtiis-t, antsftyy 717t-AmA*mf 6Add#=m#A##d% 
Sjb'tWJSjf/jjflfiJW-SScoSit • Sft^troAo ?tc, liSft^x 7 h7t-A^i:l* 
SAAfftA n^'7 t ALdA- X * >J 7AX 4 AfHtS A 4 U J: «), ##4#A:A# 6 A 4
immzi i)$iel, attSEiEtSTjtvxr Ao-ast

4 A'A § h A 4 ^iSLfco

a. ##R/7##d|Mm
atm® (±ft!®a^ * mm-t & friSiis^tsdsitKft * ffd s <om m 4 ft

ot, LTSf't#UJFx46na)$dSS4-AS $ Am%dB#l:-7v^T#WAS#A
* 6 A 4 A% L A u 4 x A. * it nf f &## L & & 41:,
t -fWSd&S 4- SMfflf&ft LA-0 Zb ua##ft###7X yXfA--®I4i:MH‘57X 
X 7-AA^y K t 7 7 *4- 4'd # d ### 4 d *1A 4 ft 9 A A d a 3## d #If 4 tt o A, A L 
TLALd^itued's, mssdeta, aa«$d$^4ftoA0

b. #:!ffits/f®j»ssdr*m
n -A 7 hdflie|S6na$*Ava±@g5GEd7'-X 4 V 7AX f AT-BSL, ###yf##4#g 

BtsAft, am#Eg**yfAX7AL LTfm###j#m#4d*§A-^nT#Ae##@4im
%LAo Ld$iJj@$EUJ: I), isliHHf 7‘7 7 h 7 * - A |*] AiSftSU#!S44X. ■&lAH4ff O 
Ao f«g*< Of 7 t d #m#tj f Cf f t: jj A 6 #0* A 7 A A v x A1: 4 ') ###
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a»MfSiv a *nes-fflv^z ki:j: I), n#7 h t'*f LT#K»ft
izmtz i. &%&tz A(0±,##w £ a C

"T il5 fc Zi: o tz o

a. XT A(7)gfM
¥E 10 LZiS^StH, L/Zo $ Z:, illISfESEtS/jvy

xxAro^ESi'Fse. %#*{$ - aiftsi, ffmiTx-seuMi-ss*
% #-*#*# x)#«;+m; &#w#m l z_-0

b. ®®#fFSitil7S -> x t a^e-s-
-¥)£ 10 $$t:#)E@ZiZ:$*#$tt:#t:#ci'v'T#mLZ:a###!##:#^-yXTA(Dfm 

jEffsit • ffif#*g^ss> mmimm, imm^gmizmtzm^mitzi tiz 

#{$ 5 iifz&£m<om»mmit]i:^ -> x r A'NC0**£-t;-.&g4' v x h V xr £&W$W LZ:„

c. y X f A (D#EN#
#*#«$s*M*m6B> *0*^*mcM

1y#eEmwR&#v\ «»##«%## •> x r a a it * ttiE l tz „
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4-r, mm## i:ja116»I?i t:-<#At u?n, mm.##*##
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j.--y-‘#T©rhTt'#(cff*iiLeg#idfckTdT. *tt#ktti««*©fflT*So micxm#

K.y;T3ti:ffiX®g|AL7kUTt>. ZL—tf#0 7il/^k AI:m@#k%Sffm®&lgf CkU 
Tg&t'o T©ct-5tC. #S$T© VRML l:ft#£Tt^%*©$ 7 h V-TWfflBltC*5t'T 
li. 7 -y b v — 7±®tTgS7©litS?fiffl^7£> 0. 7 7 b 7 — 7®*LTMift®l2x. SEtt^F 

g #lt -5 7 k (iff fotiT t > & © „
-St. 7-y bo —7®$LT)iPin;tt'y b ®Sl®1"3E3!c#:§-i6TfT;bh.Tt7 5, #-©# 

< $T@t$©WWW (HTML+HTTP)©#^^ t \ T CGI (Common Gateway Interface) 
®#ljffl LT OrR "j b ® ©l® liokt -E>StoT'$> b . Internet Controlled Robot kDfiitlTt' 5 
t©T&6. 7©MI±. 1994 gGCXHfS# 0 7 4IV-7*?© WWW 7-yf ±ICFilg£ tl7#
m®a l»k lt. tsws-tniT d t; -y b ©^®^»it®©iwt ?.r t u ®--> 3 >#ae>n?> <k
glc&ofeo L#L7#6. Tite>©n#y hMtttoLT 8f*t$®WT3SlED7Ly htcfgTr 
®7x3%©7$> b. t.—ffoiljfN® HSfix & SXTtt&t'o @tl:tiipk LTttASh# 
HTML a=ktf HTTP ®ffl©SCtl0©T7'O-MLTtt. j£ < it® LTV' -5 WWW 
©S SfiJfHT g ?> k t' 7L|J3?,#& S#. SHUT©<t v %R3@A##tET5 =

• 077 h*IH >77x77® HTML Bl§Tffii$-r?>7©. S^BJE^k >77x77 
# HTML TlttK— b£tlTt'-577 >%k©7 > 7 7 x 7 7 USSgtliE,,

• JiffinTLy b+17 b©t-Rk77f7> b © 7" 7 7® 7©Pd]7^ b ® b $ tl 5
f77 >®fl L7j kt'ofeTL—if 7 >7 7xf 7b7»©iSfg b. Dtf.y b W(C 
a L fctB«afi#fTt)ttT t' k (i 81' o

. 3.-+f#^©3-—y-x >7 7 x7 7####li WWW y—yiT#R$kt CGI ®ShLTiBiJ
mtm'i f $ tvs 6s. 7L-+r©g^ ® k © i 7 * a T' 7 b HfVKtSVoit % #©M)g#(kl4:
CGI 77 U 7b(Cfito5.blTt5b. DTCy b-V-/'i©flfttS# HTML 77fllk CGI 
7707b k©Ft)]©B-n,tt®?bS?$<E!t1"-E>'i>:>5#$>-E>, d#7 h#ff©S3
i£kXf r©FSICMGE gMT*5 G f. (RIB Wft n T' 7 bS^lcH LTS6SS
(SoTklilSETS.^,

• amt:Ml©6btT©6 HTTP 7nbn;Ki. tp. -© 0 7x7 Mc*tT3lS§k LT-a
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©x-7 (3>x>>y) wmtzo-z, »SEb raisin*" 7 p
kmRL*#c8g(:##Lo-3m#&#»^v'3mmcKi6iv'TV'%v^ *tsu # bt^m 
t&Xfoi HTTP/1.1 T(4, persistent connection k#(44t&##&@V'T@#&#p$ b* 
$$ME®3>^>-y6^b k b1-5ck/bSRj|gic6or*5bs c©##&m74H4n* 
»y 3 >®®6ckeJR®iibi6ViC J:%MS(iEtoStt-SCkAsRif|$ni)» b*b&* 
6x C©^ATt, HTTP 7"n Pn*©*-*-^ Ptt%43l$@k VTSSit-So

$ 7 p7-7E6T;!*PHn*7 P £©J®P'f .5#0!|©* 7 —offlKS/t Lt, WWW ©#*E^lc

Mxits nasajpl &*s/v/z*w#a###@m©aim##E#, $
wA$k*—*X7—StiSSE^SfhESP:<4 3 VX 7/X b — 7'$/ 
T~ f;Lb-'>3>&i:"*W6il-6 = ISDN
6: ^'©SPBlEllS'Sfflb'fc point-to-point -?®iaBr6lJ{ffl'CSi -S Ab Jt D EfflWft X7" U 7 — b 3 >
SrK/btia^T&SkBxSo -f©£S. ^ti^ixoxxXAtcIt-fbbfcvx P7:cT£fflt'T
4= d, www & j;7*^e$-caiMej#&fT9Cbi±-c#»t^ ccc, amn*7 p
$IJ<atc43ij-5«ipPbV7 P/fxTyXrAAfflll^Sti.

(3-2) *E^M%®eeo*(7
tt±®io&fiSiSi, *0f^Bg|6Tf4. WWW 454t>" VRML £fflt'T*7 P7-7J: 

0 3%7C/t-*^lb^RS^X7-bX*^#^-k|B]#©*&T, EE® iSPSSJi^T 7 -fe X1" 6 fc 
to®V7 P7xT®EI+Bf1%6ff7= C®#fr, n.--tfic ,koT*-X-7*3191 kEigil® Six 
(4. 7 7-tzx*^M**#+##mc##$4i.t^im*EE©@im*kt^7^l4T& 0, SS14* 
%%(C|5]b##T&^. %cT, 21—*V*lg#^©X7-bX^E@#^©X7-bXl4|s|—©zr 
-V't bXx^xPUtoTfftoftS^STS.^,, -E © 4 7 &*-* v *$191 t 
(D-y — Al'X&yX-kX.^&Zjg&t&ZttZ'k-oXs *7*$l#^©X7-t:X#gb*j$
*&V'$14©—JiTO** 7 P 7 —7^i—+r(C*f bTx SligiS^x®^ b-f 7"7X7 P7tV'i77 
U 7 —> 3 > & X A - X (; ig AT* g % i: t' 7 $ 4i 5 o

c©4 7%*@©m#kL E6isl=]bJ;7icfiJfflTSSTklcS**5$>-$>„ *»b»6. 5ME$ 
TtC HTML/HTTP 43 4l>* VRML *ffioX t fc 4 7 (3, BEto&eiPiKPSk LT®##&#7f 
5 7bl-:J; btt»*®.3--»"6slBlbJ;7(cffifllTg6 J:7(C7^5- xcoTzHb, *E%^#TI4# 
i:amn*7 p©j»®fe»®v7 P7ix£ggis-r3£W-T*<1 sasit^vx p^x^m 
bbT#mb. BE##Pb^AI4A%#&aAacb&B#b*3.

b(±®*tp^#)«bs *s«tb&ux PT7XbM4bfeig*s FHESlPIWj 7D7A7 P 
TlSIt btz RCML/RCTP &^-Xb bT*mf%©*)m3MT$ 6 k#*rb*. a b(:b
<-7*©*l£))Dxfe ryt-7'3 > l.Obj & HRP ©fiKEhbTiStBI-^, C 0^*14, SHn 
7 7f 7 HC$S<7jiA$il-Eio ^©En D*7 P*#kX —it—3 7 7 b7 P®ll*-Q-tl-li'AsT-7 
P 7-7011*614 RCML 7-AtbTM-5kbo7*f XT £fl{£ bfe©T% 7-[B|©S*n >-b 
7' p t LTBUaB*-So

(3-3)
*§f3SB8%t4a.—y-"-y--i P**6®TXd—bTtitE-7*(464t%0 **66, X—**xl — 

7'$ 7 P7-7Em©AA(:l4#7»mm*#&A6Ab *E^M%(c6l4 6M#l4X7'V7-

- 200 -



->3 > X b®J@P©fetof7j2>B*7 7 (±
So

*iff^sg%T*tto JUT©*ilc-rH'tE^gg%$:ff So
(1) ilfflntfy btiftlBxEaiiffllSIt

3ltfilfUc#4-f SasHndCy b &##7SXtol:Ks y b©gti$lBg-7$JiiPnI
f67 7 7-7s n #7 Hc#S«$nTV'S*y< 7-?>Sa-fe>-y-/5:k"©A^BrEtSE©#S

fSSt:^&#-C&SoCA6©f##&:aiEf s 
sISRCML (R-Cubed Manipulation Language : 7—yi/4rx —7‘jSfblHn) ©ISStSrfT 9 0

(2) 1S7D hn;v©|§|t

tt-yt+H h (jgpintfy H®) 774'7> btM b ©na©*«f*l§i:¥
IB $: $ to S 7 D b n IK RCTP (R-Cubed Transfer Protocol : 7—yb ^rn. —7‘txi$7"D b 
n;v) SrEItTSo

(3) m#777A©Eatm*

±!B#l1:ei§4o jiVT-D brui/6SISLfcgi®7X7A©EItB5%6ff7.76b*>. □ 
*7 btllffl+b—yt'7 7 b 7 x 7 x 6 X tbiifb #<1 © 77 7tt- V 7 b 7 x7©E2tgBfg$fi:
7 o

Sets ±BB©e#g©E#t^*(c*7:to 5Jf^PS*£bf 7 V7 b 7 x777 7A©®;t&(J#tt£I3 
St^ffS o

(3-4)
XE^BmcXSESH 7-'7£HVI-l Cl^To VRML 77 77>7©#Ak|g|#(Cs ntf 

7 btlffltb—yt_htC RCML (R-Cubed Manipulation Language) Hblli -fed! V 7 fidhii L X □ 7 7 b 
#8^774-yi/&mmf S. aHEg«®lffln7 7tT7 bti;RCML7 74,7> bkUTSEU D 
-tl 7 b H3xE 7 7 4*IV d d- 7 blFJj©"lb—yt;teS777D — b 7 S o (SP^ES^^J^Il 7 7 7 kf 7 b id) 
B3M77-(yi/©l*l# &#St&S»s >SPBd#7 b©#S, n#7 b©g ti$iBB&k"©ti$go HtX 

®ISpyl77-7, Xf uI#)alMm#©#m%k"&##rf So XXs RCTP (R-Cubed Transfer 
Protocol) 7 D b7)l/$ffl©raEn7:7 b7—yt|:K#gX&(T7o jg&B*s5i*£tlS ix 7"7
7-y--tiHE»i;'©Sllt#$SS7-f > b7£(MU U 71V7 S AldaBnyhCy b kaftSfr© 
.a—9-*©##$ISHd#7 btc(5xSkk*tcD*‘7 bA^SX^f S##&l@7XSo 

X its IsPiX yb7 — 7774‘7>b ©if^-lin# 7 b S3xE7 7 4" )1/ 6 7" 7 > n — b L T 
RCML 7*7 7+f$ettiTS = RCML 77 7711:3^7 7X yi/©m#&%*a*s iSPintfCy b 
7-yt©tSBs n#7 bfflga®IBB*t:'fflt**s HtX 0@/t7 7-7s XX6Ji£}gpit»ffiffl 

So RCML 7777K##*@m&Xl:7btS©m#&#^f Sk^tCs $OT 
©fetoOT-—y-’S X’7x-(^S«1L, im@±l:##7:'7 >774" 7)i/&(WXSo 7.--tf*s 
S6t#7 T-SffXks 7777'li RCTP (R-Cubed Transfer Protocol)7D b n 11/$fij taTiSPfl □ 
* 7 bto-ya'tcJg^SX&frSo ####&$ ft Sks 77 77ttn/S» ib©® PS (8=18*7 7 4 
7 b7&X#Ls U 7)t 7 4" AiclaPBn tf> 7 b 7©#fb&«l#D^7 b legX
SkX&IcnXCy b*SX#7St#$6til7R7So tD»r^7 >6fl7k, SEttETXSo
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- b'XxXX kjSHSLTX'T XXMI$A>XAn X'til$©Atil
X)£Lr A##£#Ax CXAId: GUI Sf-fflr«'fXtltfiA -#T% A—A— b 
©A—(ccfc *)ll37> b'AAXjA-Ejigo-iClix A—*"— b#*A^A/TA X t LTftfofl 
lio BtJPBpi*k'fflr-f^7V'fttx ###-^©#E#KlblAiA;Wxr&6.

• bAAXU—A (Translator): AAX AATrlAx A v b X—A JitCjirttL-StSfBfflffySfAx 
iblffl t4©B,X A X & X A L toStofctSipff#itfcE -5 & © k A 3, bA axa-AHl #& 
©AXH X AA T X 7V4 ©f4Slcte#t'%tH$hx A v b X - A ± £ tStit 3 SW# it© 
t*«k©FS©$i6£fi;Ax--'y br&3» Olill U a AitteB • SS5-Stai$B»k-© 3 
%7cAAA/W XlC A D at#l L/ttm# (<?'J : H@#l) (i Input Translator tc J; OTiipfbJ

(ftinii) K&ttsn. «<g4t-bsaury—/t<e^e>n^.
AtotlilSttDXLy Hir Output Translator (C A *5 A:x Ik x A — X ©KwSfCtt# LA©J 
*BTT#-x^$#$tt& (x©b#x Ag%6iimAx7AT xx£*< %k©ma£tTX). 
##tm#©#j©#l£#l4& kx A X A A X# X tt A Ik A A@#|±+t —it#J© Input 
Translator (Video Stream Encoder) 1C j; 0 #$#it© tk A AX b V—A^x k tlx
Av bx-A(:mbB$4t3. d-A(B|r-3fl£it AeA*x b V-Al±m%A#(c$#A 
iiTATXAUT^kUlAdbv-So

• »«*•- b : y-A'fliJ t X A T AA btBJl© b AXXlv-AOFearAO k 9£ft3tll$8©‘S
StiJtTbWySff XCL-y bo y-Affl, A A TAX bffi® bAAXA-A©SESIS 
Lx A-AlSSfSBAtCtSLTSIIigtCX v b X-XA^A-AjSSfiSfiX, AXHX^p 
bAXXL — AkAo AStBx- - y blix K XxT^AD A'AAWtkttffl
uTfe5, (TiJxtiX bf AAX b V — AfflH(£ V 7 b X x A ii Output Translator tr-f
X X L T tc $ # 3 ton £ ff A T* £ X A L x :3--y© IWMI AX H X i£ a - b- A X AP-

xy b kVA b XxA bAT;t£^»x A V AAa@& 
tf fflfix 14WA5> AXjAXW x (Input Device)x AAbAXXA—A (Input Translator)£ifl

-v T ® f§ A- b E ti A A v b X - A tc ji! D tU £ ftx gfatBj] ttilfgtf - b * 6 m A b A > x L - A
(Output Translator^ tfjAXXt-TX (Output Device) £X o TSXHffl©"9"T b ©XtttW-^kiil 
Dbtisns, X©tl$©«tftttx XA4TX blBJAXy—Affix A-x-(PJiAAAT A> bAW^ 
©TZAlSKc-Pt'TeiO TrPo A6,lcx AXW X k b A AX A — Afflffittx A v b X —X £4A|>k 
ITlfclA ts«©B6§(S©¥-liX-- V bkLTftxSo C©4-tox RCML/RCTP AX AAA 
ttx AATXk bAAXA —A©to£*AA*xA b (Object) kB4U\ tl*©A> 0 t 0 1±C©A 
XAxA b£l|lfiZkLTfTAXki:A5= A—t t(0ij © A 7’ A x A b kAAT AA bffl©AXAx 
A bf± 1 At 1 (cAt&A6.

(4-1-2) tS$g©?1tbt
AX AA©S®±0bSfiSkt6$©$5tn£g|VI- 2 tCx AXlcAivAAi®P--.y b©®l!l©«£ 

e3A L A 4> ©£IH1VI — 3 iC/pAo
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Server (Robot) Site -4# | ► Client (User) Site

/
Remotje

Environ

H

Robot or _ 
Robot Simulator

----- Sensors----- f OT) ",
Mere phone Audo IT

Camera
Other Sensors GeometrylT

nent

V "Actuators

Motors

Input Translator Output Translator 
(OT)

Audo OT 
Video OT 

Geometry OT

------- Displays-----------

Audo Stream Player 
Video Stream Flayer 

VRML Etowser

z
Oommunicatior 

Port

Network

Oommuni cation 
Port

Output Translator 
GOT)

Control 
Data OT

/
Operator

/

r (n) ~]
Keyboard IT Keyboard

Mouse IT Mouse
Graphical IT — GUI
Polhemus IT Polhemus

ADL-1 IT ADL-1

Server (Robot) Site Client (User) Site

Input
Device

Input 
Translator

Remote
Environment

Input Object

v
Output 
Dev ice

Output
Translator

Output Object / Input Object

one-to-one mapping

Elvi-3

liBodl'y k b WTfflcfc o (;:&5.

• D#iy MfilJOTit* : rr —y ©SfftflS 6iSPH n y h^GM
ti>o

• XV-b'XtSSZ t) : iillntfy ta.

• maw# (t-«^7-f7>p):st (Lvvm?). mm (*-?-(*m^)
<J) a.—+f ■^ }g Gt % ®t fS9 o ii o « f> 3? Fnl W * 7 f V i x.-- $ £ }$ fz V l' G> s V XI c 
IVlPi LU

9 n V y b ©JfPtSIH tXf-)' kPo ,#*"C b,
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Ctie> rSWtl$j tw&o RCML/RCTP 7X
vommt ur«*> &♦»«©«» («#«#> ■<$> ®p, b, /w±

'Jf“?) ri;S;AA7r7'7x7 bfcLLKtjTt7'7x7 b£ffliht5o Sfc. ±IB©®atSffi©S 
§f|7"'y FtLtv yXrAt7‘yx!7 hSHltlio

(5) tamawt
*iI55@IS$k Vt, R CMLfiti, AFtbRCTP(±#&ga#f%.

(5-1) RCML ttfiS (Ver. 1.0b)

(5-1-1) ®B
RCML tiL iHBIStilS.tlbntfy btotStt (gfiSEB. WBJE7l7y<-7, t >»+##) 

siBifif -sfetocoaisr-feSo n*-y b©$iwi:Mfaf#@K rcml (cAi76%@#:+A&a 
t>K «iaifin«ig^n*7y YvMn't-mtmt 3 xiucMu-m vrml #
gaicg^Sipkfto-tjob. agfgit^ff rcmls, vrml2.0
(VRML97) tcl£3*^|g $ im X A A Ext A 3 = RCML te#©to3ieiEli PROTO £RH'TH

RCML (A3##m L % 7 7 '7 7 A A t IE L < C A A A @, #t;te3I
#####$ Li -5.

$ 1 (Ct7yx7 b 7 — bffl U 7 b&$AA3.

1 RCML (CjolT-5Tr7‘7x7 b7-b©V7 h
RCML System Object RCML Input Object RCML Output Object

RCMLJServer
RCML_Client

RCMLJVideoInput
RCML_Audie Input 
RCML_ControlInput 
RCML_StringInput 
RCML_BinaryInput

RCML_VideoOutput
RCML_AudioOutput
RCML_ControlOutput
RCML_StringOutput
RCML_BinaryOutput

JilTA RCMLT-ffiR3-r-E.^ft^hC07r7-'7x7 b 7- b©#AEm#0#@%&#&xli^6. 

(5-1-2) ISItffllllffl
(1) A7'7x7 b 7— b

t7tffl®7'yx(' b 7 — b*(± VRML97 © PROTO AlfJO AiSiSA £o Jfc, A-<A©A7" 
7x7 b 7 — b'ii remark(MFString)7 7 —IP b A ti A \ AtltidfS'iA A Ao

(2) 7 7, x Z, 7 7 7x7 b RCML System Object
(2.1) A-OA7"7x7 b RCML_Server

PROTO ROM L_Server I

field SFString language "RCML II .0" 

field SFString os ""

field SFString serversoft ""

{
Script {
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field SFString language IS language 

field SFString os IS os 

field SFString serversoft IS serversoft 

url ""

}

}

®7 1--1V $ tl&B§§
S©^(default !i "RCML/1.0")o os, serversoft, ©7 4 —)l Ktt+f—M'fllJ© OS, ft—AV7 
h ^©ito it fc, url 7 'i—It KIttt—RCTP +f—it© URL o

(2.2) '7^'fry h RCML_Client
PROTO RCML_Client I

field SFString language "RCML/1.0"

field SFString os

field SFString serversoft ""

]
{

Script {

field SFString language IS language 

field SFString os IS os 

field SFString serversoft IS serversoft 

url ""

C07 — M177T77 b#0i/7TA0:dxE^%$ft^olanguage 07 ;i/
To (default 1±"RCML/1.0") os, serversoft 0#7T-;i/H3:77T77b#|0OS,

+t—)'n V 7 h ^UpTo A, url 7 d' —)\y P (i 7 7 T ~F > h #0 RCTP tf—7^0 URL TATo

(3) -Y > 7 A b T 7"yx^ b RCML Input Object
(3.1) PESAAT 7'7 x. 7 b RCML_VideoInput

PROTO RCML_Videolnputl

field SFString name

field SFString translator ""

field SFInt32 channel 1

field SFlnt32 xsize 0

field SFInt,32 ysize 0

field SFInt32 color 0

field SFFloat samplerate 0

Script {

field SFString name IS name

field SFString translator IS translator
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field SFInt32 channel IS channel

field SFlnt32 xsize IS xsize

field SFInt.32 ysize IS ysize

field SFInt32 color IS color

field SFFloat samplerate IS samplerat

url ""

}

CL (T) 7 — K 7 7 ^ 7 h RCML_VideoInput cF tl'b o name 7 4—)\/ Y
translator 7 4 —71/ K(i Input, Translator f^'Y^o channel 7 4 —)]/ FJiAT > 

Tt\ 1 & 6 {^'jUS^lljfSU 2 £> U7' tDt& & 7 7- 7 *0 fo'f'o xsizeN ysize
PIXEL color 7 7 h%r^

-#"o samplerate 7 Y —;i/ 7^1/1/ — h & Hz C(D7 < —;i/ P#0 60^:
^)o url 7^r-;i/ Md:m#A^^7'73:7 URL

(3.2) #^A±^7'7 3:7 h RCML_AudioInput
PROTO ROML_AudioInput 

field SFString 

field SFString 

field SFInt32 

field SFInt32 

field SFFloat

name

translator "" 

channel 1

resolution 8 

samplerate 0

{
Script {

field SFString 

field SFString 

field SFInt32 

field SFInt.32 

field SFFloat 

url ""

name IS name 

translator IS translator 

channel IS channel 

resolution IS resolution 

samplerate IS samplerate

C©7- KfiaFiAtJ/tTyi'? h RCML_Audiolnput, name 7 <—)\

Hit SBFk translator 7 f —IV V It Input Translator A n . 7„ channel 7 1 —)V V It© 7 > 
tUVEALpSil, I &C If© 7 7IV, 2 »^|f7© resolution 7 t —IV K
ItVtWES © 7 hT-^-fosampierate 7 7 -IV Kltfflift©© > 77V V— h & Hz ©17 url
7 7—tv Lit l'U'IAAA7 77c7 v+t—J«D URL

(3.II) Wtil$AAA7'y-^7 V RCMLCont.rolInput

(3.3.1) HiljmtrlISA A ©- 7 A 7‘7 x 7 h RCML_Cont.rollnput.Data 
$r. SW Ifj A A A 7" 7 x 7 h RCML.Controllnput. <7)3E& t * 7
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yx^ F RCML_ControlInputData lt£XT(D& 7 (ZgdMT6o
PROTO RCML_ControlInputDat,a [

field SFString 

field SFInt32 

field MFVec2f 

field MFFloat 

field SFInt32

name

value_type

ralue_range

range_scale

control_type

float_type # float_typeli^lj;L 

0 1.0 

1.0

h_scroll # h_scrolR±3ij^#

Script {

field SFString 

field SFInt32 

field MFVec2f 

field MFFloat 

field SFInt32 

url ""

}

name IS name 

value_type IS value_type 

ralue_range IS ralue_range 

range_scale IS range_scale 

control_type IS control_type

F RCML_ControlInputData®#-77-;hF&^%'#-^o
name 7 >f —)]/ F ControlInputData value_type 7 >f —) 1/ F li Z. (D7* ~f V x. 7 F

default (i float_type (float ^) b & o value_range 7 -i—71/ F (d; 
ControlInputData range_scale 7 -f “7V F(DfiSi#6<7)X 7"— V > 7Xr 7p "<F 0 ^
control_type 7 -Y —71/ F fififX 7 n —71/ • 7'\—(h_scroll)^ <L"(7) control o url 7 <
-7F F(d:Wf##A7;7'-7^7^^7 URL o

(3.3.2) F RCML_ControlInput
(3.3.l)T:amL^mi###A±^-^^yv^7F RCML_ControlInputData ^77P-7"fb

RCML_ControlInput
RCML_ControlInput li 7 71/ — 7° 7 — F 7: <$b <5 o <7 (7) 7 >>1/ — 7° 7 — F (C ^ ^ it x 
RCML_ControlInputData li RCTP 07^ yx—v a > * 7 m — X (7) ASSIGN Method <L o

ASSIGN Method
bfzb ^ 2o© RCML_ControlInputData ^ RCML_ControlInput o RCTP

6DX^X-L7V3>'7]: —XCdo^X, C6D7—F®^7Y“-7PF(D#lC%iDX

RCML_ControlInput {

field SFInt32 time_stamp_size 0

field SFString time_unit 10ms

field SFBool data_mask FALSE

field SFInt32 command_mode Time_Driven # Time_Driven 113U /P # 

field SFBool cont,rol_lock FALSE 

field MFInt.32 command_interval -1 0

# And any number of:



field SFNode RemJ_Cont.rollnputData

RCML_Controllnput (is RCTP Hrip7°n p 3)]/ (Control)

Control = Object!D [TimeStamp] DataMask * (ControlData)
Object! D = OCTET
TimeStamp = 20CTET | 40CTET | 6OCTET | 80CTET 
DataMask = "OCTET 
Controldata = "OCTET

ET4o D s U < ^ ft U'CDi; 7 feB^TdlilPi (command_interval) 7:Mfi

^ (command_mode ft Time_Driven T $> -6 <R c&X -€ 3
P^ Client ^6 Server PmD^fy PfiRCTP

RCTPm^3iy%.—i/3> - 7 a:—Xm ASSIGN Method ^#^fii)^(iit(i^ 6

UTC^V^sElTC^V^T RCML_Control!nput ^ RCTP ##XoP3;P^ U T V \ & C
<R ERjfJIU CTs RCML_Control!nput CDi§- 7 7 —)\/ P 7>o time_stamp_size 7 7 — )l
P(is time stamp O/D p Wi (0, 2, 4, 6, 8) &/TT0 default (i 0 7: time stamp # 

time_unit77—;PP(iRCTP##7"Dp3;bmtime stamp 
Default (i" 10ms"7: time stamp 10msec"7? $) 7> C £ 6 o time_stamp_size 7
7 — ;i/ P k time_unit 77—;PPm#(:j:7Ts RCTP 077X42 7 S/3>7 a: —X7r#±#^

^!lt(is C0 2C07 7—;PP0#^#-7s
time_stamp_size 4 
time_unit 10ms

4/W p(D#^;#^s OxOFFFF (65535)^07:s 65535 * 10 (msecX "3i0s ^7
1 0 ^0 RCTP 07 7 XU 7 X 3 > 7 J:—X'0j#Wf^& time stamp X^%7r # ^)o 

data_mask 7 7-;i/P(i RCTP##X3 P 3 ;k7! X- ^ 3 ft & # ^)U<
(is W < "7^0^—4/ C UX^
Default (i FALSE 7r&0s RCTP ##XD P3;P7r^m0X—
6o ^ cm 7 7 —;i/ P^C 

data_mask TRUE
Tr&ak^s RCTP##XD P371/

Control = Object! D [TimeStamp] DataMask * (ControlData)
DataMask = "OCTET

C^WTs 3L—7m<^m#U/:Vn7)7rs DataMask0PpX^it60/^77
-7(:^mT^U7 p^(i^ 1 (:i-&o mt(is 10 #0^7 7 ^^-7 Server (C3.—? # 2
oHk7T)Bm;i7^-^X:(im3T> P^mo/:V^& P#UT
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Control = Object11) 0x0042 Cont,rolData2 ControlData?

RCTP##7°D DataMask ## W#CDm##&(CfPA^ C k
6 o command_mode 7 4 —lb F (i Client fa 6 Server t37> F cF tlb> h ]) t ■fcik

to default Time_Driven(H^^/^^"C: 3 V > F cf il<5)T:— Filt^o control_lock 7
<-;i/F(^x ^(7)3T> F^^fff Server 6CD#f o CCD
## FALSE % 6 Server < Tt Client ^6^CD3T> F^^fTTr L^TRUE
^6 Server Client ^6?A(D7V7F&#fTT^C^^T^%Wo
command_mterval 7 7 “11/ F (± command_mode Time_Driven t'cfa 6 <L 7 V > F Oi^frf

default (±Fl0l^1-^o 0lX.BC C(D7Y-1I/F^
command_interval 10 100

10msec
'bo iEAllllPra't: 7 V > Ffb CDBc 100msec FH] Pra ~X:t> b> o C ©ill AftWrafyf o T £> 7
'77F^^#^^rC3k^:Vi#'A'x Server (±3$7 As CCD 7
Y—;i/FcDV^^L^CD##T^±^CD^^W:7'77F(±^^^fi,^:^o

&L<u\ #L<^id-^u4:^6^v^

(3.4) ^C^iJAA^7'A^7F RCML_StringInput
PROTO RCML_StringInput [

field SFString name ""

field SFString translator ""

{

Script {

field SFString name IS name

field SFString translator IS translator

url ""

CCD 7“ F B: A'AAIAAA 7 v x. 7 F RCML_StringInput Ogdidi^^ ^ tl ^ o name 7 4 “11/ 
Ftranslator 7 7 — 11/ F(± Input Translator fi&tto url 7 4 “11/ FBlA'AAIAA 
^7'A^7 btt—URL^/rf"o

(3.5) 1W t UA/jT7"yx^ F RCML_BmaryInput
PROTO RCML_BinaryInput [

field SFString name

field SFString translator

{
Script {

field SFString name IS name

field SFString translator IS translator



url

f

Z.CDJ— bteOW t 'J A/j^7"y b RCML_BinaryInput 7)cF tl%> o name 7 7 
—71/ btranslator 7 4 — 7b Mi Input Translator T/bTo url 7 7 —71/ bfi^d” T 
V A^T7'7x7 btb-7\'7) URL &/RTo

(4) 7 7 b 7° 'V b T 7" v x 7 b RCML Output Object
(4.1) mmth Jj T 77 x 7 b RCML_VideoOutput

PROTO ROML_VideoOutput. [

field SFString

field SFString translator "'

field SFInt32 channel

field SFInt32 xsize

field SFInt,32 ysize

field SFInt32 color

field SFFloat samplerate 0

1
0
0
0

Script {

field SFString name IS name

field SFString translator IS translator

field SFInt.32 channel IS channel

field SFInt32 xsize IS xsize

field SFInt32 ysize IS ysize

field SFInt.32 color IS color

field SFFloat samplerate IS samplerate

url ""

7 7)7— F (iT 7"7x7 b RCML_VideoOutput 7)HBbbi(P& cf o name 7 7—71/
b translator 7 7 — 71/ Mi Output Translator Tj-£7RT0 channel 7 7 —71/ b (4:7 7
> 7- 7V1£:£p7R^ its 1 & b> (T7@#7)tM#x 2 ^6(i7to^)-67xL 6 T T o xsize N ysize
7)^-7 7-71/ PIXEL color 7 7-71/ bli6^#^H V bTr^
To samplerate 7 7 -71/ bWj#mtf->7'7l/l/— b & Hz ^bM/RTo CO7 7—71/ b^O0^ 
^(4:#±l#i^m^T6o url 7 7-71/ b^m#bH^T7'7x7 btb-7)d7) URL &TTo

(4.2) Rf#RB^T7"7x7b RCML_AudioOutput
PR( )T() RCML_Audi<>Output |

field SFString name ""

field SFString translator ""

field SFInt.32 channel 1
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field SFInt.32 resolution 8



field SFFloat samplerate 0

{

Script {

field SFString 

field SFString 

field SFInt32 

field SFInt32 

field SFFloat 

url ""

name IS name 

translator IS translator 

channel IS channel 

resolution IS resolution 

samplerate IS samplerate

}

CL (7)7 — F(i7''J x. 7 F RCML_AudioOutput £tl%> o name 7 7—71/
Ftranslator 7 7 — 71/ F Output Translator Ti o channel 7 7 —71/ F
>$71/#^iF^^ resolution 77—71/
Ft: "j F 7: zF T o samplerate 7 7 —71/ FT®#(7)T L7 771/ D — F & Hz ^hiTI'/FTo

url 7 7-7F F1h-;i(7) URL

(4.3) WJtEPtSIBtijTT 7'v 7 F RCML_ControlOutput

(4.3.1) T— 7 T 7'7 7 F RCML_ControlOutputData
F RCML_ControlOutput(7)^^k^6####m^%'-7T7' 

'J 7 F RCML_ControlOutputData TdT(T)cF 7 ICgBjTT 7>o
PROTO RCML_ControlOutputData [

field SFString 

field SFInt32 

field MFVec2f 

field MFFloat 

field SFInt32

name

value_type float_type 

ralue_range 0 1.0 

range_scale 1.0 

control_type h_scroll

{

Script {

field SFString 

field SFInt32 

field MFVec2f 

field MFFloat 

field SFInt.32 

url

name IS name 

value_type IS value_type 

ralue_range IS ralue_range 

range_scale IS range_scale 

cont,rol_type IS control_type

LUF\ F RCML_ControlOutputData (7)^7 7-71/F&#%%T
7) o name 7 7 “71/ F (i ControlOutputData value_type 7 7 —71/ F (4; CL (7) T 7'7 x 7 F 
TT M value_range 7 7 — 71/ F (i ControlOutputData <7)#MT^ range_scale
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7 Y —) l F (±Yr CD#MCD7 7'— U > 7 & /jx iF o ^ Tzs cont,rol_type 7 Y —^1/ F li control CD## 
url F#-;\(DURL

(4.3.2) rlOSPtstti # 7''7' x: 7 F RCML_ControlOutput
(4.3.1)T#BM ^f F RCML_ControlOutputData^7Gl/-7°fb

"4"7"7 1 RCML_ControlOutput &EITCD j: D (CgdxFT"
RCML_ControlOntpnt (170b —7°7—FT&^)o RCTP (D#.3iY3:—73> - 7x: —XCD 
ASSIGN Method (Y1 oTs CCD 70b—7° 7 — ^ s RCML_ControlOutputData (1#

^7.(1, 2 CYD$l#(D^m0;i77-7^ Server (d#7 F) ^6 Client 1:^#^ 
tl k> k ASSIGN Method 7: # aF L <E § s 2 3 CD RCML_ControlOutputData ft 
RCML_ControlOutput(C#llt^)o RCTPCD7#7'#7 73>' 7x: —CCD7 — 
F(D#7 4 -;i/

o
RCML_ControlOutput {

field SFInt,32 

field SFBool 

field SFString 

field SFInt.32

time_stamp_size

data_mask

time_unit

command_mode

0
FALSE

10ms

Time_Driven

field SFBool control_lock FALSE

field MFInt32 command_interval • 1 0

# And any number of

field SFNode Rcml_ControlOutputData

}

RCML_ControlOutput (# RCTP ##7°D F 3;b

Control = ObjectID [TimeStamp] DataMask * (ControlData)
ObjectID = OCTET
TimeStamp = 20CTET | 40CTET 160CTET | 80CTET 
DataMask = *OCTET 
Control data = *OCTET

(command_mode ^ Time_Driven
CDln^CD/'i 7 7 —7 ft Server ft 6 Client il&lii§ n\ Client (1 RCTP CD7 7 7"4r 7 '>
3> - RCTP(D$n
7^1—7 3 7 - 7 a: —X(D ASSIGN Method

RCML_ControlOutput ^ RCTP # # 7" O F 3 ;b ^ LT ^ C k LT,
RCML_ControlOutput, CD#7 Y “A F 7> o time_stamp_size 7 Y —Ob F (Is time stamp
CD7\'A F MC (On 2n 4n 6n 8) default (4: 0 7: time stamp ^ V 7>o time_unit
7 Y —A F (1 RCTP## 7°D F 3 A CD time stamp CD # {A & ^ #70 7: iF 7) □ Default d"10ms"



T time stamp 60 ip. \\L " 10msec" 7: $> 7> Z b 1“ 7> o time_stamp_size 7 7 — 71/ K <L
time_unit 77-71/F(7)#(:j;^T, RCTP (D7T7't'7i73>7j:-X7:#±#^7:^6Be^ 

#170, C60 2 0607 7—71/^60#^#^, 
time__st,amp_size 4 
time_unit 10ms

7:'&&^, 4;W b®#±#^, OxOFFFF (65535)^607:, 65535 * 10 (msec), o& D,
1 0 O'fMiO RCTP 60 ~7 -i 7 4z o 7 3 > 7 x. — 7 60flc|^lFf fH] § time stamp 7: MM 7: c? Z> Q 
data_mask 7 7 —71/ F0 RCTP##7D b 37l/7:|g^^(7)^—4b U < 0,

o Default
ktFALSE7T&D, RCTPmmyDboii/T^g^m^f-^^mm^^^c^^m^f^o
C(7)7 7—71/ F&C

dat,a_mask TRUE
7:^)6^#, RCTP##7°D b37l/

Control = ObjectID [TimeStamp] DataMask * (ControlData)
DataMask = *OCTET

Server 7:^#U/z$i#(7)$g^(7);^7—^(7)^^#U^:V^(7)T, DataMask 60^7:^-
b^0& 1 #170, 10#(7)##60$g^607^7-^&

Server ^6 Client 0 2 og ^ 7 og60$i#60$g^60;i7 7—^7c0^;^ 0 /:V#, ^^0 
Server ^6m6^t67Db3 71/0LlT(7)d;9 0^'5o

Control = ObjectID 0x0042 ControlData2 ControlData?

command_mode 7 7 —71/ K0 Server ip 6 Client 1C3?> Fc? tlT) b U iJ &Mt~odefault 
0 Time_D rivenCPf ^ ^17: ##$o # ^ fl ^)) t — F <L 0 7) o control_lock 7 7 —7V F0,

60$)/:c7: Client &6<7)M#(7)A#6O#S&&^0o C(7)#^ FALSE ^ 
6 Client Server ^ 6#6D#m#m&2Bff7? # ^ L, TRUE 7k 6 Client
^ 6 60 #T # ^ V ^ # 0 ^ Server ^6^60$<J#|]$n^^:^fT'f -5C 
command_interval 7 7 —71/ F0 command_mode i)s Time_Driven 7:$) 7) b §, #J#^o^60^# 
^Tt^,^fm^l#O$BH^msec #bi7:m0o default 0H 0]^f^o #170, C(7)7 7-7FF^

command_interval 10 100

7r&6kg\ #/J\f^l#7r, o^O, 4bck4bmm0$im$gm^m6Tl^(7)0, 10msec 
6o #±^l#7r3V>F^^^^t^6O0, 100msec

Client 03* f i7 3 >^^o /z/:U, C607 
7-71/ p(7)v\fft^o#A^^f%6oa#0mij#^m0^ff^^%Wo

4bU<0, ^U<^0Tt0;k67kWo

(4.4) >C0'77J, 117j07 yx? F RCML_StringOutput
PROTO ROM L_St.ringOu1putl

field SFString name ""

2 1 4



field SFString translator

]

{

Script {

field SFString name IS name

field SFString translator IS translator

url ""

d (7) 7 — F (R 777U uti 7b 7 7 7 ^ 7 F RCML_StringOutput 7 tl%> o name 7 -f —
71/ Ftranslator 7 4 “71/ Fd Output Translator 7/R70 url 7 4 —71/ F14:77711 
^^^773:7 F7“7:(7) URL

(4.5) 7 S'4 7 V lBTj7 77 317 F RCML_BinaryOutput,
PROTO RCML_BinaryOut,put[

field SFString name ""

field SFString translator ""

Script {

field SFString name IS name

field SFString translator IS translator

url ""

d (7) 7 — F (±7 W 7 U tti 7 7 7 7 317 F RCML_BinaryOutput o name 7
4 “71/ Ftranslator 7 4 “71/ F $£ Output Translator 7i ^77o url 7 4 —71/ F (±7\'
R7 VR17777 3:7 F7“7^(T) URL &/R7o

(5) Server (7) Robot 7 71/—7° 7 — F (RCML_Robot)
(3)T 7 7 y F 7 77 31 7 F RCML Input Object k(4)7 7 F 7 y F 7 77 31 7 F RCML 

Output Object T U & RCML/1.0 O 7 7 7 3:7 F7-F&^JE76C^7,Server (7) Robot 
7 7I/-77- F RCML_Robot

(G) RCML/1.0 (7)7 4 -71/ FRD-x y 77^#
LIF\ RCML/1.0 "\77 77T71/(:T^#^Fl^^# symbol •

• Value_Type 7 4 —7V F (7 4 —71/ F 7 S PR n 1,3 2 )

2 1 5



symbol & #©##
float typo 0 j iWssii'j'itdifi

integer type ] 1 1 32 £ 7 F 6$
bool type j 2 ; TRUE tfeli FALSE :

• Cont,rol_Type 7 7—) F F' (7 7—)V F' SI SFInt32 )
symbol & #: #©##

h scroll 0 i ^ D—
v scroll 1 „..l

Limited_circle 2 | ©JPS& F> RJBtM 3: 
>

• Command_Mode 7 7 —IF F* (7 7 —7P F® SFInt32 )
symbol ^ | @©m*

Time Driven 0 --sneFiSti ^ 1C 3 T >

DataJDriven 1 ]<^ tl£

(5-2) RCTP/l.Ob tttilS 
(5-2-1) M9

RCTPiiDTtty \-(DmmUWt'notz$>, ()SHn#y Hffl) 77*y> f+f

* F (###@1) ©Hfl©«{HI*l§i:PNS$:£4t>;E.7-n F niFTS D. RCML L
TISl+SilTl'-So RCTP (ClSflLTttx Blt©a#Jfr ?>@l$©*{i7-n F 3 lFi:ll7;PM©IPn't4
$soj;-5tzEfiLte„ ur.

71—^7 F&T^ c k t$&6LF%.c© 2-7©S$&#/Fft©,
RCTP f (4 r7x-Xj a©7#%&m©6. RCTP l:A(76 7x-X|±7'V-*7 >7\ 73 
->x-->3 >x 7* 7‘-b7 7 3 >ffl3g®A>(.4^ RCML *SHH' 7-7F*i — 7*->Xt=- 
A7!)gPHa*7 F©$#&Ff 7R©7f V 3. x #%(c RCML 7"7 ^Ff^WW
W+F—7X>P> RCML 7t-T1VS5>}cLT7"7>d — FT§„ laJBStC F 7 >7.1/ —7 • tyi- 
7F&-#I:7"7>D- Ff7 5oCffl®pgtt7"U—^7 >7'7 x-XF8F, HTTP 
3^7->3>-e©t)®-e$.?)= Fto?. RCML 7y*FF;!F77'7Fft;J; D@?K?£tU y7rF 
-£(£#* 3*->;n--y3 >7 x-XCAJ. C©@P@T77 7tF# RCML FF-71'i: RCTP 3*7 
->3 >5:libx *0©7 V 7 F'iCctoTx t77x 7 F©*I^©l!J D ST %'l?o „ tS l, +F— 

- 77*77 F©^-7©mDmoam©#a#^t: j©Ffx http ©tesyf^ skid-7.5 =
6K©7* 7‘-b 7->3 >7 xL-x'A^e,ttD*7 F©$M&%&x ®]WillSkS:Sti$©e;i$&fT 
9. &jb\ 7 * X-tr 7 7 3 > 7 1-7"fr e, (i RCTP %@©77* 7 v)Mi3<fc D ©*-7x^x7 
F'-e^SSSf-TOiiiSciFix ttt^LhS:HoTi'?)o 

C©*7(Cx RCTP (Cj3(7*,7"V-^ 7 >77 i-XS HTTP * if'>!•--> 3 >7
x-Xftt HTTP/1.0 6^<-71C RCMLte««IBtC
Wt-5 7 7 F 7xy©^*i RCTP n * 7 7 3 >0 x iiPHD*7 Fffl*P£frx.-5 =

2 16-

(5-2-2) isstrop*
(1) RCML +F-7Xk RCML 77 7V



RCML ft - /119 PVF ©6 ti ft 1" :
1. RCTP/1.0b ©ft©A©t!fM]W't-E> Ak,
2. D^y P 5 © A ft, ft 6 RCTP ft E)£ £ it 3 tit $ ft iS b ft Ml ic W A $ 3 ft k o
3. Dfty PmftSIft 3ti§«ft3Bi£Lft RCML 7 r T AST#*. Ail& RCTP/1.0 ftipbftft 

ISA RCTP 7"X Xft'ftittelift S3Ak„

RCML 7 XXft(9tT F©A#&#ftft :
1. RCTP/i.ob ©1"/<ft©t$E6f$K-r 3 A k
2. 1^vt<9 CommonGUI AtoAttiftS: RCTP A65SSft3fSfEft£U9TSti)

ftWft S3Ak
3. RCML ft-Affi©Dft> PSftMlhStitffiSgBiiiLft RCML 7 aTAS RCTP/1.0 ft# 

! ft riSAiKl'H . iS-tafttwe § 3 ft k
4. RCML 97 Xftf9RCMLft-Xk}iftSft- P-fSEitft- P © A ft ftlAft'SE $ ft 3 „

(2) RCTP ft*5l*3 7x-X
RCTP ftttXx-Xkt'XKSA^SL, S7x-Xftkft:T$*t3XD P3A##S3. 7 

x-Xt91XT© 3 oftftiKSil, fttx^ftt©ft&®l!l(9 FIBffl« 0A&3.
1. X U—A 4 ft X • 7x— X

• WWW ft—©'k RCML XXX Aft I ©0© HTTP 3 ft X ft 3 ft©**
• RCML 7 74 /K LXftXft-Xm^-a Java 7ATA#©Em -

2. *A>i-y3ft'7x-X

• &ft7"ftxX P©|!|D=MA
• S-ftXXxX h©*Offl-fb

3. XT 7" • -by->3 > • 7x —X
• sx-xvix p ©%mw*©em

(2.1) XU — rl ftX' • 7x —x
A © 7 x — X ft 19 HTTP/1.0 ft±ti5to©7-n P 3 AfttSSmEaSfTX-fUfll rJIESX V y P 

© GET, HEAD, POST ©SX ft y P &#Rft3.

(2.2) *9Xtn—ft 3 ft • 7 x — X

ft-AS, X XT Aft PHaAftX'ftxX Pfflgil 0 8ft £#7 ASSIGNS Vy PkXT 7* • ft 
y ft 3 ft • 7 i-XCgllt 3fcto©GOP V 7 P£@?fRft3o

(2.3) XT 7*- ft y ft 3 ft • 7x —X
ft©7x — X'(*ft!i©7x — Xkf?S3ft— P£*lJfflft3o £ft, ftil© 7 X — X'k^ft 9 , A© 

7x-X(9XT ft U • ©-Xft$>3. XT X • fty ft 3 ft • 7 x-X©tSt®Ea© Xn P 3/ft* 
3ft p D-/vtS$g*ck'6$ftiX1-3 RCTP##fto P 311/kS/S • n*fS»ft Ste/Sft 3 x P-V- 
A#©7-3 P 3 ll/ft 3 S3 o ft©7 ft##©XD P3A19 RealVideo & k'©@ES© 7"d P3/1/& 
i/itfflft3o A©l#©ft- P#ftl96Xo P 3/i/ft##ft3. X T ft-b y ft 3 ft • 7 x—Xft*5i9 
3$ilffltSffi©ft-XEiX®xt6[3VI- 4 ft/Pft, «S(3Vft p / ft - X © 3/ * PS (S £ f t V', MMO 

P £l'l#ft 3 k k ft 1C, & Input Translator, Output Translator ft?£ Pi ft i! (Eft 
18 £&ft ft ft tts ft 7 S#0%£k 3 ft.



(Sieeting f GET . 1 -i

RCML Browser ' WWW Server
Phase itCML file +Translator j

Parse file

Neeoitiatim f

ASSIGN ' \

Phase RCML Browser r
J RCML Server

_______ J Initial value or fail L J

...Binary mode............G O/^

Lire Session _______

Phase

0 VI - 4 RCTP

(3) RCTP y -y-tz-y
(3.1) RCTP J. "j-t — it ■ #4 7

RCTP y -y-b—vti:7 7y y > hA'&th—ys'^x® u y^y h k, »—y 7-f y >
u y # > y A1 ?> (S fig $ ti z> „

RCTP-Message = Simple-Request 

| Simple-Response 

| Full-Request 

| Full-Response

Full-RequestN Full-Response RFC822 ©tilRl 7 "J dr— ix • 7 ~t — V y 

v~ 4 Jtjk'b o 6 & CRLF CD<7zA6Dff tL/rs Header-Field <k Entity-Body & # tfo
Simple-Requests Simple -Response y < GET 7 V V F tl%> 0
Full-Request - Request-Line

*(General Header 

I Request-Header 

I Entity-Header)

CRLF

[Entity-Body]

Full-Response = Status-Line 

*(General-Header 

I Response-Header 

I Entity-Header)

CRLF

[Entity-Body]

Simple-Request = "GET" SP RequestURI CRLF 

Simple-Response = [EntituBody]

(3.2) 7 y-R —ix -
General-Headers Request-Headers Response-Headers Entity-Header (i RFC822 G7d#cF 

T'y ^ y y - 7 ;i/ Flllpm^yglc l oki km SB ^ HT

2 1 8 -



^ # # 0 General "Header x #07 Re quest "Header & 6 V G± Response "Header^ IiC 
Entity-Header 0jlll#s--$xtG7<fe 7 □

RCTP-header = field name ":" [field-value] CRLF

field name = token

field-value = * (field-content | LWS)

field-content = <*TEXT/jit,oken, tspecials, quoted-stringCO ^ fo -If fgjjJ £ fri Z, > y ^ —)]/ K fifi & & £> fo fOCTET>

(3.3) V7^7h
(3.3.1) Request-Line

Request-Line - (Method SP Request-URI SP RCTP-Version CRLF) 

| ("GO" SP RCTP-Version CRLF)

I ("ASSIGN" SP ServerObject-URI SP 

Client object-PR I SP RCTP-Version CRLF)

(3.3.2) Method
Method - "GET"

I"HEAD"

| "POST"

I extension-method

(3.3.3) Request'URI
Request-URI = absoluteURI | abs_path

(3.3.4) ServerObject-URI
ServerObject-LTRI = <+P— > \ffj 0) ()1 >ject,-URI>

(3.3.5) Client,Object-URI
ClientObject-lTRI = <9 y T T > MIJ ©Object.-URI>

(3.3.6) Request-Header 7 i —)l/ K
Request-Header = Authrization 

| Prom

I If-Modified-Since 

I Referer 

| Use Agent

(3.4) >7d<>7
(3.4.1) Status "Line

Status-Line - RCTP-Version SP Status-Code SP Reason Phase CRLF

(3.4.2) Status-Code <L Reason-Phase
Status-Code (i U 7 x 7 6 £ M IP L M fH L X b L L Tz Ip ^ /> 7 3 ftj 0 Wi ^ 7: 0 s

Reason-Phase 7 01| [t] 0 7 7-7 V iZ 7 -6 7o Status-Code 0 H0Rjtt V X4' >70



i©«?

100 : ##
Status-Line b ^F 7*1/ 3 4" 11/ ♦ ^ 'V *? fa U & 0 s zSCr T*H ri-

200 #6 :
5 -5t r > F © V '- ;< < i (isi@ PfiiiL tr'i?!. §isi ?'.';•.: •:
&7RT 0

300 fR-f; 0 U ^ 3
>

U ^xx E lAYf irt. x-+f- • I-^X> 1 .: !;/.A 
5. Ac -5 7 ^ -> 3 > tfs&gZ-$> £ 3 i; £jp-f«

400 #□:
^ T 7 > F - 3:

7 —
^7-f7> E^xx-&@c

500 iihfi
4F—; ^ #11 660^L^0^%-X

o/zC^&TRTo

X7 *? X " 3 — F
n— F : Reason-Phase mm

200 OK V ^7 F (Dfj&jj&TFir0

201 Created
'i '-.i. /. mffiiiin. it© 0 v-zimmi-ttfcz tim
to

202 Accepted
■1 '-M.X j.ti5a,> ?./:U K ' T ©®a-6W 1" i T; v

204 No Content tF—V F
z b 0

300 Multiple
Choices

'^.k-3'.A u v-xti 1 - 11!': * 1:
to

301 Moved
Permanently

U V-X^EIA' URLPSttL^dk^TS-r.

302 Moved
Temporarily gxkSiiA: V

304 Not Modified V V—^ (C^ ^ C ^ & /A f 0
400 Bad Request U ^XX k©£S;ra«oTt'3Pi;£^t:„
401 Unauthorized 3.—6 C ^
403 Forbidden LtzZ t Zwt0

404 Not Found Request'URI U L ^/R'Lo

500 Internal Server 
Error

v /?xx 
fzZblttt 0

501 Not
Implemented

tF—;U: V ^3:% F
C <L 0

502 Bad Gateway
u Xxx k %miti&mt-jifrxt> 
SW^feckSSt.

503 Service
Unavailable awe v »xx h

(3.5)
Full-Requests F ull-Response / V U— FA3LXd^>X©4]‘T;3:->'7:-T t'Y
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p** So i/r-f r-f li Entity-Header 7 -f —IP p\ jocttf ilfStt Entity-Body 7 7 —IP P*'#! 
I& c) tl S o

(3.5.1) Entity-Header 7 a-—11/ P 
HTTP/1.0

(3.5.2) Entity-Body 7 * —IE P 
HTTP/1.0 (:$#.

(3.6) 7 V 7 P
(3.6.1) GET 7 V 7 P

GET 7 V 7 F(iS*to(c HTTP/1.0 SMIg'Jf So £ oTMliftB&o if;C®7V 7 Pl±7" V 
-T-f 7 7" • 7 m —XfflSrOMTS,

(3.6.2) HEAD 7 V 7 P
HEAD 7 V 7 HTTP/1.0 SMS'Jf So =ko-tP$fflti«B§o ifcCffl* V 7 Pli7"

V—*-f 7 7" •
(3.6.3) POST 7 V 7 P

HEAD 7 V 7 Pli**%C HTTP/1.0 SMSUtSo cfc oTl¥fflli®B&o 7 Ptt7"
U— f/77- 7 x—X©o77:%.t1~So
(3.6.4) ASSIGN 7 7 7 P

ASSIGN 7 V 7 Pli ServerObject'URI TL 7) * 4lS* 7 7 m 7 1 S ClientObject-URI T 
*Sb$tiSTt-7'7i7 HCT7-7 7TS® k$-y--riflj(cGx.S. $Xz®®7 V 7 Pii*3 7 
ti—73 7 • 7 m—7"®<MT'%41~So
(3.6.5) GO 7 V 7 P

GO 7 V 7 Pli 7m-X&#fTf S. ®J-rt 77' • 7 m-XT-flff;* plfeSlIrtt* 3 71 
-73 7 • 7i-XAiffl, *3771-7 3 7 • 7 ^ — XT;Wn £ 7 * 7‘ - t 77
3 7 • 7i-X^fit5. 7 S 7" • -tz 7 7 3 7 • 7m-7't:*4-rSir

(3.7) 37 P k"S6jX1"S RCTP@ip7*D p 311/
n*7 pwwmm&tm-fsi#. on*7 ps*w*pts :

Control = ObjectlD [TimeStamp] [DataMask] ControlData
ObjectID = OCTET
TimeStamp = 40CTET
DataMask = ‘OCTET
ControlData = 1‘OCTET

ObjectID I*#* 7*71 7 PC ML RC-TP 9—M*$SI 0 Stfc ID # M. * * 7'-b 7 7 3 7 7 m 
-7CAS#AS 0 LTs TimeStamp li * U dr* 7 P Ip (51:8 E L B% PS ® ft £ 6 $ f" o 
DataMask lift tT 7 P CMS1" S3 7 p n — lPtnSW)£ft£ tlS „ -/177—7S

-R 7 PTSOCT. S&ft&W/W PS*5 DataMask ®ft$C*So 0iJxtt\ 1177-7## 
14 ®JSA. 14 / 8 ffltil D Lift: DataMask # 2 it* p C%So gliC ControlData li —*7 7 
m7 P S377 P"C&So
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DataMask DataMask ©
ipTciii^aon^ by h tits 1 izt&o fbilxlik io@©AyX-X 6f$oX
XX i X h IZ3--W 2oft{;7 otoffl Ay X-X t Lfcl$, %I#1CX-A(:kl L
fc3?> bttJXb©A 3 tC&-E> =

Control = Object! D 0x0042 ControlDat,a2 Cont,rolData7

©©ASicA or, B'J ® IS $ © S {8 * 6 W 58) t SP x 3 k k As S x 6. it 5, & js, Control (: 
DataMask #A6%©@^1:I±, ?tl;£T ©Ay X — X tiHiXD k k(C&
-5 o

(6) k X)

SM8a@$W3 v x b y b cs«#iats«(7)isaesg, amsm&x-xx >x^ b o t o a4 * 

mt\t@t#!«$WbmmA3XXAA©##b&t 0, @t#©vx b X^y k©®ktott6e$,Lo-o 

yb/Bt < SffJ-CjiiWSWDtf-y btSSbCktofflExESlg RCML k, eflXn b rub

RCTP©asi+6ffofco *fc, k n s © xxx a©®as*®«iwe§ie$Mi3 y x b y h bsissns 
Hmjt-x h©$HBlb/Sti) LX;„

❖jscssnxhisMk lt, *s^n/c«pg®i*sijffli3'xr f-y <fcD«©t§ts

!#&%R!mr%mr6X:©©B@A, %#^tkt#gL, rcml *5*0 rctp ©i±#©$

ek&;tM>gr$>3o

b. AREn'ffiy XXX A'
(1) (ibtob 

-81 Si! * ^!tlM^r©:^'lfitH^ 
Sytnjt£r-<fc2>„ ®:

ItiySjitiJbEkr^-ti-Skkr, ##ri±»L#»©m*»l
‘ahA-^>7^.axnfla^t § o ^5JF

■%rii, ii/:s$n?>Si:ts$k8ii:t#«©rj©S^'SX)Sk'©@)gS5tcSii3.*ix'o©r©MiS!,S: 
bk iSPiBitgWx y X b y b © 7 *—X7 4 — TV Ay X X X X A b^X 3 S*j$E©Sg$t k L 
tzo cibfe, AR#^%#©tA©
A#&fb o to

(2) Sff^gSD
AFifltSU • ##@DXy b X XX A©«PSBiS$iJSl3 y X b y h bSoV'Ttik MM ■ MSgS© 

s«t*fg$6© t s-sr $>-sx>\ cncicnxbJL-t • y??-t xxotmm&mocmag-ea 
Ctf, fb ?X 76 68 & fS © X)S nj E r $) 5 o X -5 Lk. x-x;x XX X H U T V X X re»S7ji©tto 
©x?sk6$etixiicBsie.tblr, y xby bbSfflxatto©**^
jlf&ff 7 o

(3)

(3-1) 3 y X b y b o,©ii®t|$fl7j:i
jiPi®«©J«P3yX by bictiurtt, nx'y b bbg«snt*x oiijEtisrt < s-siifiito

axkt#ar&Ak^xCktA. *W'Xtmj*!ct*©rti, k© a x%#m©*m
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aiSlWny^f^ HCtWT. «PHil © tH* & SftA E> PSt «17 1-- F;vy 

k-e*b> < tz ..ot
$> E> o [1]

4-[aia7ttx g#>#mrv'-e,5pearv'5*®ic*turfii€.t>®»sk'neij-fnr®
r*APegtt)$ffiEfsi<r-ne>$iH]-®6®k^»rrk»sr$e>»\ t/:i*ft,6A47f 6tfe 
lioMWeKtcktfaiASffltttftuAAV'ectc-onti^Eo SKkttl
SPUBecSr L/hkg. SSlittSC A or A® A o ftBifiSSitE 6\ tMEMJiliffi Jti7 A o
r k"®A9%B#&sieE)A4:7)wr#^ r©mi/(7ov\r##fE<.

@!MHr©#^#m%*k###7r#l#:©f tU7l*A$ < ))ltt> netMI®f tik@lia®f 
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is it ?> t"ti(7 o v' r E> o

(4) tm

(4-1) 9E!SH
91,11*0 VI- 5ffl*9 (7M##7jlg;&±A^ 5 A-a U7a% A 7 (7 Ltffi „ CfflBer-7 

-Ai9©®-i$')S!Aser-rE*furS7jid-ivE.o <7-(7B*oAff
¥ffli*i(7$>o, &4©n@©'Fr'43*^a^i*^Ai7..nissmStoBvi - 6©
*-5(7r—7-t7 tor [alter £*4t7*^r43ti. rh,rh,©nAEi*ffllSal5©5dAs-S(7 
*E>ct7l7ft:orfeE.o

subject mirror
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object

motor
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S¥l«s fctefflSfck6tc«S6SSLTff -5o 2.0[cmk 4.0[cmk

6.0[cm]i:^fb^-t4TIf-otzo 4eft^-fttz;m3±BB¥«fli:#SiJM$:!H^.fc=
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bb®$ija®^nen&ai:s a# 
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(5) ISStltt't 
(5-1) $5$
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&m##©E@m#m«, }3ctw'#s'j»©^ 720V1- 8, vi- 9 n#f. 
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YU. 4. 03 DH f
a[M] a [1-1] d Li] ei i]

(m) (den) (m) (deg)

CHEST BODY LINK2 0 BODY LINK 1 0

ARM JOINTfOl 0 -90 [ARM LINK 11 0

ARM J0INT[1] 0 0 0 0[1]

ARM J0INT[2] 0 90 0 e [21+90

ARM J0INT[3l 0 90 ARM LINK2 9 [31+90

ARM J0INT[4] 0 90 0 9 [4]

ARM J0INTF51 0 -90 ARM LINKS 6 [5]

ARM JOINT[6] 0 90 0 9 [6]+90

ARM J0INT[7] 0 90 0 9 [7]

LEG JOINTtO] 0 0 0 90

LEG J0INTM1 [LEG LINK 11 0 0 9 [1]

LEG J0INT[2] 0 90 0 9 [21+90

LEG J0INT[3l 0 90 0 9 [3]

LEG J0INT[4l -LEG LINK2 0 0 9 [4]

LEG J0INT[5] -LEG LINKS 0 0 9 [51

LEG J0INT[6l 0 -90 0 9 [6]

LI ntftH
sMi 

i

5 (ejoV'T
WAIST

9 [i]=0

-> CHAST

ARM LINK1 0.0915

ARM LINK2 0.1

ARM LINKS 0.093

LEG LINK1 0.0295

LEG LINK2 0.115

LEG LINKS 0.115

LEG LINK4 0.048

BODY LINK1 0.16

BODY LINK2 0.03

W.4.C-4 (2^^#)
ME Min. [deg] Max. [deg]

ARM JOINT[1] -85 110

ARM JOINT[2] 0 95

ARM JOINT[3] -20 135

ARM J0!NT[4] -no 0

ARM J01NT[5] -85 85

ARM JOINT[6] 0 20

ARM JOINT[7] -15 30

LEG JOINT[1] -25 25

LEG JOINT[2l -20 20

LEG JOINT[3] -120 40

LEG JOINT[4] -5 120

LEG JOINT[5l -90 30

LEG JOINT[6] -20 20
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«* *8M(kg) M x n s*s«
M'bim)

Z Jyy
E¥IKD1I8«1S (kgm‘2)

Jyz
LEG-J0INT[1] 06 leg-jiE« 0 OOF+OO -1 28E-02 235E-02 3 60E-04 2 32E-04 215E-04 8 47E-16 3.82E-15 8 63E-05
LEG-J0INT[2] LEG-J2BB OOOE^OO -I45E-02 -3 06E-03 -70IE-09 -953E-06
LEG-J0INT[3] LEG-J3B# -6 84E-02 1-07E-02
LEG-J0INT[4] LEG-J4S# 4 20E-04 -7 76E-06 531E-05 -8.44E-06
LEG-J0INT[5] LEG —J5BB 4 60E-03 232E-03 1 55E-02 6 59E-06 -1 4 IE-05 -712E-06
LEG-J0INT[6) LEG-J6BW -1.50E-03 -1 67E-02 9 37E-06 -7 18E-06

njs
arm-j 1 mm _, n„cnA

-I 73E-02 ) 08E-04 , „p_na 2.75E-07 5 77E-05
ARM-J0INT[2] 0 366 ARM-J2S# -1 28E-02 215E-06 -8 99E-06
ARM-J0INT[3] ARM-J3BB -230E-03 -280E-02 2 35E-06 -! 58E-05 -9 16E06

ARM-J4BB -1 00E-03 6 50E-03 -5 49E-06 1 64E-06 -144E-05
ARM-JOINT[B] ARM-J5BB 2 00E-03 1 67E-06 1 90E-06
ARM-J0INT[6] ARM-J6BS -3 00E-03 3 00E-06 -484E07 M8E-07
ARM-J0INT[7J 003 0 06 ARM-J7BS 8 00E-03 -790E03 7 00E-03 8C3E-06 5 60E-06 -1 90E-06

2 534 , 2 534 WAIST 93E-02 3 25E-04 M4E-0, I 42E-02 689E-03 -2 50E-05 2 83E-03 4 30E-05
811 —fTTz—

BODY*8#EiB»^ 0.206

as) ±E©%tM©##lia^#© -^ A# L. TE@Scifitt*^*'e^-tStej:*5.

nivn. 4.016 © a 7 y tt±N£#iH'Effl vfcB»PSE#$to«ma*ro^$'J«-efc d„ m&m 
©&# L/L7 3 Nm©## (E 3 0 k g f — c m) iLjoV 'TAAto© 6 0 0 0 r p m"Cr6ii$llIte 5 
■tirfc$-B-A%li*tt6 5%H±^ttS:UTV'5„ T¥#©Si$Sait$#$SrfflV'TV'5©-e$ 6 

. Isl^aicr 7 0%©#$&#-f5. ©*f o AA'-f erne.
©mmmm«E3 ov, 6 5%t-«-m®©wa b^^E*srtf-#-r

5i, *VH. 4.C-6 &#5. h/vJ'ST-fcSRL-J'ht^TSiiBtoStS- h/v^y.±©|g*:$r#LTV'
5. &j8, ^■t©3H»ARM“J0INT[5]~[7]lcMtTtt®A*W®l©fcl't-5^**ffl£LTV'^© 
©T**ICI4E®LrV'*V'.

vn. 4. C-6 M@j©*AtiJ* L/VJ'
MIS It ■Tr—h JL's7 (Nm)

@ 30V ##
mm###* 65%-e©*AH®

L /V 7 (Nm)
LEG-JOINT[1] 100 0. 0478 3.0 (3. 11) *
LEG-JOINT[2] 100 0. 0987 3.0 (6.41)
LEG-J0INT[3] 144.5 0. 0987 3.0 (9.27)
LEG-JOINT[4] 144.5 0. 0987 3.0 (9.27)
LEG-JOINT[5] 111 0. 0987 3. 0 (7. 12)
LEG-JOINT[6] 300 0. 0368 3. 0 (7. 17)
ARM-JOINT[1] 300. 1 0. 0478 3.0 (9.32)
ARM-JOINT[2] 300. 1 0. 0478 3.0 (9.32)
ARM-JOINT[3] 100 0. 0478 3.0(3. 11)
ARM-J0INT[4] 300. 1 0. 0368 3.0 (7. 17)

Si$E©Ste L A ^ 3Nm 5te V. t©H. S#t UTjSffiMI'e^ Lfc
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O ZM
P

S1 ,S2 (mm)
i i ictd -t* ro o to .fx m

CZ) CZ)



(5-4) mstoUtoMS:
(5-4-1)

USB/U- 7 f (D#, m#$j
Stmm>6S<S$;h,S=i-7y K^tV^x^SBI-S, Znm.T'U xfrb<Dfc&tf1biM-£,

'fifefMffliSEIi, y ^ RjrtPy'/X- K(D2tfc»>6>#fi£5tLTV'50 / -f ytf- Kco±$g|5 
&I2, USB*X P ny Fo-5^2(ii79y'>^. ROM t?fc5o iS> 1 ogiOUSB Jxfay
bD-xlrtt, loyo/NyXEt 26E®t-^$U#*Et 5&ro-try-tPMSE^SE5iu5„ 2
010 USB *x hay pp-xtcli, *i$6$El2. K0#(D^.
#E£iU l$s#j:©aiest> L< li*S«E®eiS5r^LT*5»V£itti,|f*
6*V' (M####l2##f- P^#^$4l,6). IP:/#- K©±$®S,I4X CPU (SparcLite) t 
USBx/5y x = y Y-y t LED t 2 o<d RS-232C #— pf^lf USBf/l-f^^yhp-
ytcfi, ii(t$WffSSi:KS USB 47--://HcT$!6c-?"-5 P). LED It 8 t'y Pfc 0 ,

2 o© RS-232C /X— Hi, ICIlx/< y /mT, gffl
tnm\ 7’B?’7A?:77r>aR0Mi)>?,

^:ff-r-5ro7?li*<, RAM RLTd^^tf-ra^co^^yn— KH©#— L-C-fc^o x/<
y/^^fflcOtf-PCi, :/n/y.MC4r-/«S6&#g8UfcS-6-Py *l©ff^y3y©^

p-e&>5. ?kfc\ USB #x p=>y pn —sor a-? 
y P'12, A#©M#^6 CPU T-I2» <, /-f y#'- FPGA(Quick Logic ttK)J: 9 %
ffLTV'5, «TlcE% Lfcf*$m$E©x^y /

-ti£ : 100(W)X 60(D) X 14(H)mm
11 : //y#—P' 41g

iP y 7t'— K 46g

m#«# : 260mA
31-SH y/y^—x : eiES +5V, gnd

USB #X P = y p o —A-i$|(D+,D-,+5V,GND)X2 c h 
usb 7% yf y 3 y=iy L a -a-$(d+,d-,+5v,gnd)

[rtSEtt®]
• 74 y a n y p a —y : MB86832(SirilSS)
• USB *X P 3 y P n — y : SL1 lH(Scan Logic tt$!)
• USB yry^iyaynypn —X : SLll(Scan Logic tfcK)
• FPGA : QL2003 (Quick Logic %#)
• 34-93 RAM : GVT72128A8J (Gal Vantech PPM)
• 34-SE ROM : 29LV800TA(S±ii®)
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M26^<D3E#E

g|YII.4.C-28 7^ h

ZCD^-ry K^#Xr(D^—f TB(07jr — 7 y M^^tlT^S
5 tlz-So

$#B(2byte) 
thD—7#^

=i v> K

*St»*

I3vn. 4. C-29 # ^ ^ $#&#—mfwi- 7y h

4,^iJWSE'eitx _bIB(7)r2^y K^^E^tiTV^^e-^SJ^lS^ (##(1 26#) 
#f 5o

migww *£wxts

M 1 ^CD=i7> K 
M2^(])37> K 
M 3 ^(7) n 7 > K 
M4^ffl37>K 
M5^fl)37> K

M 2 2'x(Z)=]"7> 
M 2 3 ^0)3 7 > 
M 2 4^(D=17> 
M 2 5 ^0)3 7 > 
M 2 6 -^-<7)3 "7 >

K
K
K
KK

0VH. 4. C-30 t-y^-7'3-r^KClfc7B-

g®+-ky-9-tt = -7y Kl±, Lfc =1 -Vy KSr,
— ncj: 9 rfigj, rei$jx ra$j rojiTglsuro^y 7$j<$pfflg~-afiu
=§-tyf-^(±a«S'j»iosftfc^^yKi^-ctt, ait 1-5,
aftS'JW$E J: 9 ait $ ft 5 = y y KttTE® 7 * -y y h -efc 5„
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Y
(26ch x 2byte)

1 >th-^(D37>

t (5ch x 1 byte)

K
K
h*
h*
K

I8VII. 4. C—31 —^ Z *9 §Msi“5 gS + -fr y iHE3y K0 7t“^ y b

gflU-fcyiNgri-ry Kit, ^-TV/v-T^^y KiSSv\ «-7=V^
E«-Mf L * Hftllft fe *v
t©%, rfK rjjx fmj SHEffl-tS
(PlSIi, #VB.4.C-11 3vyK-|#l, )

B*B(2byte) 
t h □—yfelSL

37>K 
f: 
j

m :

12]VII. 4. C-32 (7)^6 — ^ ~$~ ^ y b'COy ;$"—7 y b

□
h*

dbyte)

0W.4.C-33 1ry-th^{ti‘5)3^y VCD7*—?y h

ySftLfc, 0VH.4.C-31 ©3?y KSr^E—It, 0VH.4.C-32 3?y K-., 
-fey^liHW.4.C-33 =i-ryK(-^LT2lfiL, Wli©(E!4SfiLT,

m»'6<Dit8 mMiiait

t—^ A\ b 0>l£i£(26ch x 2byte)

SMz^WbtOfiS 

1 r6ft>^b(Ott;g

(5chx (1~ 16) byte)

Hvn. 4.034 amiJ»-©SS©7*—7y h
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M 1 ^-CD=] v > 
M2a®37> 
M3a®37> 
M4^0)=i"7> 
M5a©37>

K
h*
h*
K
K

M2 2^x(D =]7> K 
M2 3^CD=|-7> K 
M 2 4 ^<D n "7 > h*
M2 5^(D37> K 
M 2 6 ^<D n 7 > K 
&*-tz >-y-^£D =j 7 > K 
£JE4z □ T > K
&^-tz>-9--N03 7’> K 

K

-M4rf>'b<Dl£$(2byte) 
M2 A'6©(6«: (2byte) 
M3A'b<Z>l££(2byte) 
M4A'f)0|®ff (2byte) 
M5frS0j£S(2byte)

M2 2A'b0J£5(2byte) 
M2 3A'60lt#(2byt6) 
M2 4A\60lt#(2byt8) 
M2 5A'6(Dlt#(2byt8) 
M2 6^6(DPC#(2byte) 
>^60PK#(1-16byt8) 
>-tbb'b<Z)l£S(1~1 Gbyte) 
>Wb<DJ£S(1~1 Gbyte) 
>-V1}'£>&&&( 1 ~ 1 Gbyte) 
>W£><Dl£S(1~16byte)

il. 4. C-35 BS + ir yiM6 ra-^y KOiifi 7d-

#AT4ms LT^5o (^fgfH-oV'Tft. I.4.C.(e)^t®t50)

^#3-ry Hit. K-^B^+ir yiM6n-^y pcot 5 k:##cco:r/</
(D3-?y H-C(t^< . 1 o(DT/W ^^*LT3-7y
Mb VT(t. ^coSjfN-— F^EL/ct). f—#C0 ON. OFF. ^y f#

f/lx I D

E9vn.4.C-36 iMfsmuw<fc *9"I*-5~^ ^ y F CO y ^—7y H

T/W% ID tip ^(D-f/Wy^n^y H10^#^rL. mgT5T/W;%^=]-7y Fd>&5l#&
't CO it it i£fg "t 5o
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(0—10byte)

(gw. 4. C-37 / W % ^(7)

(0~1 Gbyte)

BVH. 4.038 t'U XfrbOfcg-

a*«w ■(■*«»*« »f,w%

Hvn. 4. 039 x'O'f X frb 'S-B-toiite 7 0 —

MMW **H»S6

jgivn 4. C^38j

g|W. 4. C-40 y^&67n — 

HVH.4.C-40 (OMMfcy

(5-4-2) USB

USB /\y-C&5 EP-1004 (Surecom *±SD £&JaU &W£WM<Dfy

[ttiE]
b y-^#: : Ich 

y'tyyy b y '—Jdk : 4ch 
ililjlS : 12Mbps

: 33(W)X 25(D) X9(H)mm
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:#by K-|l£x %vn. 4.c-ll

:Vn. 4.C-11 37'/F

□7>K(ascii; byte | 91% 1 byte avm 1

11 1
A 1 tiLmtmrr; 2 fcL 0
B 1 mm&m'r; 2 &L 0 a£ttflMrV>a>tt£c 1 2 fcL 0
D 1 2 &L 0 BEita^-fXDEB
E 1 2 0 EEEaWxDRBF 1 0x00+A(0x41) 2 &L 0 %f#t-K(DK^(mE##)
F 1 0x00+8(0x42) 2 0 Mf^-Ka>RB(EEM»)F 1 0x00+0(0x43) 2 fcL 0 »fFt-K<BRB(M«»)G 1 USvh 2 fcL 0 h;u^E«fl)'J5'vh»BH 1 USvh 2 %L 0
I 1 ■y—7t<>h> 0 &L 0 ■y—7jf(D^">

J 1 0 4'L 0 ■y—Ttc 0)^-7
L 1 SEU-tz'yh 0 0

M 1 BEUtvl- 0 &L 0 BE-t>-y-^-tzPjSv7h0i7'j'tz^h-r^N 1 tfcEUS-yh 4 0 ±ti2bvte:±@teE. Tti2bvte:T@{4E
a 1 &L 0 M 2 ma#E#*
b 1 &L 0 BE 2 ssbeIS*
c 1 fcL 0 2
d 1 UL 0 10 (ttBttfl+aEttl+aEEtf+BEifcl+ERB#)^
e 1 B#<6E 2 0
f 1 BtS&E 2 SEME 2
g 1 BElfcE 2 HSM+BE 4
h 1 bSm 2 fcL 0

i 1 i««JS 2 a® 2
j 1 b#m 2 &£ftE+«J* 4
k 1 B«*31E 2 &L 0

1 1 2 BE 2
m 1 BEESE 2 mtAE+BE 4
n 1 <EL 0 75-A 2

(5-4-4) t
SEiryiK^f* h/v^-feyD-©-tyy-eSr±{4IF*aicStoi-5fctoKx 

MiSD/t. AD X&IHg jriRffltt&S&LT, 7-b y^#®ty4M*#®m%lc*
JS Vfc I/O zjf- b <7>IW$B£3tfi-f 5«E£ £E-k y* i: #** bA-4-feyf-fc-m, *#3 
*fflU rtgEtoay"a^9i©^Hi-5 ' ifMJtlfc. (y7 yy3.yV#«©fc»x ## 

«TC>ti:«*3j:^®ffli-5, IC fc-§'fcfcrtgMH**^i-t, MSBVfcXSro^* 
&, @Vn 4.C-43~0Vn.4.C-44 $fc, *VB.4.C-12 (:x h/^±y^~t LTffiffl Dfc
«-a-x*VI.4.C-13 (csfi-fe y-y-1 LTteffl Lfc*-a-©**«lc»-r5 3y y K-K*3itK«-/59 y

• SIB : 6ch #<7) A/D E&ttio £ V 6ch ft<D I/OltSSr USB fcTtti*
• fbSMyf 7 =—7 : USB 3 y b n—A-$(D+,D-,+5V,GND)

$^.y-v:ffleSm*S(+4.1V,GND)
• Tf-ffi : 33(W)X 25(D) X 9(H)

■ X* : 9(g)
• m#@m : 110(mA)( o -y y 4 ®s§&!cryff.)
• F*3oP(iz# :

•74' 7 □ = y b a —7 : H8S-2134F(B*f±®()
USB 3 y b o —7 : SL1 l(ScanLogic ttSH)
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■ S 3-eyKM
C( 1,1)-C(6,6)(7)E^#: ^ i- 6.

BL ir— y f Cy MJ y ^ x ^i~50
&#) f-e$)5^^T 256 eT^L, 1/256
euTm^i-6.

■G avyKM
G1-G6

TIBP1-P6 (Dmcomtiz
l^W gf/LSB
h/Pf ## 2gf“ cm/LSB Gl=G2=G3=2, G4=G5=G6= l

2) 0.01 N/LSB
h/Pf #{& 0.0002 Nm/LSB ^ t Gl=G2=G3= l.962

mm) ioooo yy—Ap^-r
l/!0000#LTm#i-5o

■ Kn-^y K^m
PO(C(l,l)X (Dl-Zl) + C(l,2)X (D2-Z2) + C(l,3)X(D3-Z3) +......... + C(l,6)X(D6-Z6)) XG1
P2-{C(2,l)X (Dl-Zl) + C(2,2)X (D2-Z2) + C(2,3)X(D3-Z3) +......... + C(2,6)X(D6-Z6)) XG2

P6={C(6,1)X (Dl-Zl) +C(6,2)X (D2-Z2) +C(6,3)X(D3-Z3)+........ +C(6,6)X(D6-Z6)} XG6

m± Gl — G6 (DE^Oz 60
£:§fS L Pl~P6 Crisis "I* 60

■R 3-?y K&LJS 
Zl—Z6

ivn. 4.013 zEJE-fcy 1L(£>3?y p—^

zr?>KAsai; byte byte S&Jfil byte if—
K 1 fcL 0 1BF3 8 X0.25N. 2tvte x4ch)
L 1 £L 0 A/Difcr—£ 8 O-fiz; IWD^mf-^gUlLSB. 2fcvtex4ch)

IV 1 £L 0 pioW 1 1b/te)
z 1 0 0 VTHfti'J-trM'
A 1 0 ZIVP-Hl# 4 WHilZNP x0.5rmVLSB1bvbex2l6 : P-KMP x0.25hPLSB. 2bvte)
B 1 £L 0 ZNP 2 x0.5mm/LSB1b/te X2|&
S 1 y-o 8 0 tythT/TWytr^K x0.25M SB2bvte x4ch)
F 1 0 ZERO&byMl 8 'Z7Hzti'Ji?>fiS7)imLSB. 2bvteX4ch)
C 1 0 hytr^HSEMDr^ 8 UVDf^ (LSB, 2bytex4d{>

» <p W[ ]
D1~D6 : lch. ~6ch. (D# A/D ^##[LSB]
Z1~Z6 : Z nvyFl© lch. ~6ch. (D# A/D ^##[LSB]
M1-M6 : if p ,&*f§lE U/c A/D ^WS[LSB]
G1-G4 : lch. ~4ch. Oiryf-f^y [X0.25 N/LSB]
P1-P4 : lch. ~4ch. (Diryf-### [X0.25N]*0.25N <P l O W'Cfc 9 x 4digit T IN 
LI : 38 [X0.5mm] ( : 19mm
L2 : iEW. 58 [ X 0.5mm] (: 29mm fg^)
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L3 : iscMt 81 [ X0.5mm] (: 40.5mm
L4 : 71 [ X 0.5mm] (: 35.5mm fB MS)
51 : ZMPx-^ [ X0.5mm]
52 • ZMP "T — 9 [ X 0.5mm]
W : [X0.25N]
LX-60mm
LY=95mm
^43, E|Vn.4.C-23^#m(D^6o

■m KM#
PIO <D L/H

■ Z^vxFW

Dl~D4 %mt1rZ>0
■ S Fll

Gl~G4 <D&fefe&M%ri-Z>0
■ KavXKM

Pl= (Dl-Zl) XGl

P4= (D4-Z4) XG4
Wi:[X0.25N]

£tt-s v pi-P4
■C =^y KM#

Ml=Dl-Zl

M4=D4-Z4
L Ml~M4 5o

■R nvyM
Zl~Z4

■B nvy KM#
Sl= {(M1+M3) XLl - (M2+M4)XL2} /(M1+M2+M3+M4)
S2= {(M1+M2) XL3- (M3+M4) XL4) /(M1+M2+M3+M4)

## : [ X 0.5mm]
&##LSl,S2 ZMlB-tZo

■a KM#
Sl= {(M1+M3) XLl - (M2+M4)XL2} /(M1+M2+M3+M4)
S2= {(M1+M2) XL3 “ (M3+M4) XL4} /(M1+M2+M3+M4)

: [ X 0.5mm]
W=P l +P2+P3+P4

)¥-i± : [ X0.25N]
&U-Hl l si,S2,w
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(5-4-5)
ggMryf-tt. W«k&fr&%W&fo<077~J*V =-7-?wm.irZ1z.t>±'s^y Ki:W$E©

■feyhiBiU. KWtolCOV'Ttt, VlI.4.C.(5-2-l)T*3zl|-<fc„ #VH 4.C-14 |Z^#
ir yf-ro =1 -7y H-JIdsXx$*f~9<D

:VH. 4. C—14 >-feyD'CO 3?y K

=iv>k(ascii: byte mim byte ##
L 1 #L 0 -tz>-9"(7)-tinj&U'tzyh
P 1 #L 0 atiT-tttomtDxm.. ass. e. <z>izes
Q 1 &L 0 ttiAT-^tigSimSSlzES
R 1 &L 0 111 fix—5>£til3i ASSIZES
S 1 UL 0 mtiT-tetome. <t>izes
T 1 &L 0 u*t—s^ieuwoss. assizes
A 1 #L 0 mAT—s-^A/Dinas. assizes
B 1 &L 0 tti *T—5>6 A/dDdSSIzES
C 1 UL 0 m*ir—9$A/DASSIZE$

K 1 lM.fi. 6.d> 16
K 1 to 6 ty-tF#*(ESA(Q<7)6#)
K 1 fi 6
K 1 6,d> 4 -ti>-thSW16$^S(7)<b^)
K 1 1JU.fi 12 ty»#mESA<Td)tS)
K 1 1JU.fi 12 -by-tFS^CESA'Arot#)
K 1 to 6 •fey-y-BWESASBroj:#)
K 1 k 6 ty»#mESA^cd)t#)

• T-f 2 /i'T
• FFFC ro#-e-, ty-tF$#f&r$LTV'5(D-r)gi#T-f 

E) sieAHii|)4~Ar77’ofcfc*)i#isfffc

• -feyiF^'-^wMffjaffittftia 60F1Z -e&i), 0 RMof-f #*MTcTtlA

#T-^©si*tt, K##-&

OTiiff (3 16) 1 LSB = 0.0001 G
ex. x — ^=EBC4 -> -0 518 G

AMS (3 to) 1 LSB = 0.01 deg/s
ex. /—9 =FFEC — > -0.2 deg/s

AS (2 to) 1 LSB = 360/2'-'16 deg
ex. /—f =EA98 -> -30.1025 deg

A/D Kco#-B\
SPMS (3 to) 1 LSB # 0.11 mG
AMS (3 to) 1 LSB ^ 5.7 mdeg/s

t
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(6) 4 t fc
#*5 4 cm, ft* 8 k g "C. A"# 2 6 6 2l2io4?y b yib-y 5: 3 y-y

a nrlf Lfc, yryy-y5 3y-y3 y&Effi^TvvSrRim-Sbi&fcy. #
Mffl-t5.«fiK8i$=Bp-efcs, ^-^i&mxKRuHz yy-«t.axs^iiiijie^i5s y ©
/hSHt, ^•y3-/Hb&±6Blw*5V'fcM%*eofc„ #tc, t-f$#*#-^ty-#*#tcft9y

3y&^#u, _b####^^®37y t tie,
pyr y y 3 y Ufc„ d #f y hy-y-1 V
T tt^M®©A$-k y-y- i: ^ t, (C, Jiftro^iry-y-lfi, £jEiryy-2fi, b/k^tyy- 
2US, SEBCCDA/7 le^evfce -ty-y-y 5 3y-y3 y^Effl^T>ll, #$©Aim@ 
atf'y bleft® LT®toT/hS-efc 9 . *fflft$J&^tofcl?i£©^tt«ffiT*tfc<k#x.?>0
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b. bf-^ea^©i«
(1) ItCfcld
fl-g|5<D=i !Fi!il©r/V3'!) XAT-WtbS&ffV, ^CT^^UXA
&y$=.y-f tV'5l&Bffl^yvt-©3>-e^f

y-th-^MIStoElb^fi15 * 2: isjiild y r^9'i McT'
-?©iifH£fi 5 V/)»V*^bS.flt,6.-eiil C0Z ) %tT/Hc*LT##tt6Z
5 &ilHs*$ltilAtSivCW,£V\

361" 5>„

(2) 9F%g®
#BmLA:##®t—f yf-mu#iai:gk#u, y r/i-pj

(3) W3EMb
4b8ISn ytf^-^ 2:t£Bffl"e7vu2: ©iffitt, WS-$$Slc#fflT*t 5 7*-? y b Id V, Ayy 

*EiB©abBS»K®#dSfc5 * 2; *>$>*?—9 *Eil VTT*$ t Id Lfc„
$fc, Lfc„

(4) 9F%*$
mmy'-f y yx^swtw^sid^tssfflyy b^rsriiisiu #Bmt^/u 

14t§B#b##coM-ef)am#&&#mid*#i-3 dtt~yr~^9 ^7<d

(5)
TKtilBffl^X'/vtOiilE^lcfc-V'TH, 5fcld«-ifcJ; 5 Id, y T/u^-f 

KSi*jHf©JI3l©fcfcx KTOZ 
*teBfflzE--T>v©7='—^ y □ — it, EIVH C 4-46 mj: 5 IdEttLfc,

@vn. 4. C-46 7-^70-

•551 y y uyy^y'y^ey idj^y^eyESTy-fey.
5552 ###i±usB yy 7/y ###i±###B#©Xo b=A-
5553 USB y y T/V

(5-1) ffifey*-—?y b
iFsijwtbSStlibtMWibSWtt, y yyyy^yyfy e^u^B^y^yyytx 

■efcs, y yyy-r^y'y^ey tia, 5g$©/5—y-b-/v=iyt:°xi.—^ng-ey ^ey £*Wi~5fc»©
A-Kyxrt, s^idy^ty rorts»s = t:"—Stix ifro^yt/i'^yfa.—^^^-ctrauy 
^■y fco. r©fc».##
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o®£\ naor 40us g*) -e, mss* s ns. aitrofesyro/t^y-yy
ystoplltt. V.B.a(5)(Diaffi$iJ#H-*S(Dli%©J55rS®ror £„ 

a#$J*#F##t f *$JM#F##m!li, WSfcL<li®Sjr',£5„ 4HS, ha
/lx6 L, *fc, ®«SaW«F©aff©^yy*-et5fc(ti!>*<i-5fc*, KT©3a<9©-r-^7
*—■?7 F*'2MtUf;:0 Plfflli, VB.a(5)©4'*SiJW*®©M|g©9l-fELfc„

• d—;/y/ix—z/n-ry F
;2iUi, y*^6)<OhSS:^£-$7kV'ajHCi®a'K'Effli'5o Mi, [*"

-yy/v-yirS-f-^-y^*]+[t/^y#-e-]+[jt^-]-efc9, ^ft=-?yFT-fcB,,
•-®ayyK

’iUi, tg-xXxfxicyuT, e*d=i-7y FSrS5>S-B'tC'Efl!1-5„ Mx:li, ##ty(Fro 
:RffiroMqy/iV'®-g\ -t-? roWSroiBiisroJMMfl^-- F^® 9 etfcv' fc t * if-efc$„ t 
-?7*-7y Mi, [—ISn-7y F£E"t^y y#-t]+[#B^]T*»>9, fEFgfifcli^ii
/enro^vy Ftrscfc"5jEftr-fc5„

• li+tyfavyK
CNi, MW*y T/V^xf Alce5®-6-fc®ffl-f-5o *=?y F&#mt6#-a-li, y^ro

iSStteero^-yt-'TT'XEKMWSrff5tSiB-MtiM-t5„ fM7t--?yHi, [Bg+ty
. i&^ttti, Brn^tiro

avy FioSCfcBlSft-efcSo *=i-7y F®@hi*ftMoV'Tli, :*—1ff6WtF*EroJ*T-B¥
m^-r.
f^mumm-mmii, ^ t<oy ?y n;t*

«ro±, ammUFSEkroy*--yy FtcEgiLT&fHt-B,, iHSropjMii, v.B.a(5)©=F*$J
h9$EtoM%®i$5r#Eror j;0

(5-2) am#R
#gmty/Fro##ro---- 3iUt, =S-r'/5xf x^floadfi^T USB fa h 3/HDiftiS^-—F

(!2MBps) £®fflUTV'-5„
USB fa F 3/ve, =f— 9<0 SYNC £Ff5 ®ii lms IKIIT* USB /Fy F =: y F d —y J: 9 38fr£ 

tlB SOF(Start of Frame)/4^y FiWifxBkroT/'fcB (SOF k SOF <DRg%f U~ *
afS-yxyAICdoV'Tli, aftfflSlU-SE-hcO USB *X Fny Fo-y^fc^fr ZtlZ> SOF 
y F h, ;i> 6>38fT £ ft 5 SOF /<f y Fto 2 'ft& SOF /<f y Fli,
^ii^’ivrtSro^y-y-icT^e^FTo-rv'SfcA, t*4 ^ y^'ft-fft^ifcCB, a#
WfFSE±A^y-^$*5r Lfc t #, £y->yf 5$T*ro^li, rro
2 Wgro SQFO^xf 5 y^ioT, FTFroi ) 1=^6.

fcfc'u i 5 / y xro##Mi y, am#%^$<
D.a.(5)#Wt*S*ro^f#f-i9ft, 5lffl_h(i^<^H*vv &&, *###@m#ftft 

V'Tfi, ###ro#e(a#mM, aay-jMFiMmb'), y-*royM F», afsmicioTB 
ms~»+ msro»ffi^%4-t5ror*, emro^ii, croft6ft@mi-B^#^&B.
• StbB#fg©y>/£V'#-d-roafiB#lffl
thioii, a»$WfF*Ef> =F*fflliXElr = y y FtfSiSfr £ ftfcil, tF*SJ«S«^-F<'Zk 

ro SOF #»6&T/<xf y|C#LTy:—f g*&fT%.5#a'?&5. SOF *#^>6#-y/<xf yftf— 
i 5ft LTV'Broii, S0Fz)S-So*^*V'J:5lC't.5fcfc-efe5c, (*#

"Cfifllifi-h, SOF Aft'-o^f^ftB^Sr&Bft ftro«-6\ affl6(l*«-e-, @Vn.C.4-47
roi?ft, a#$ij##F##a'6y-^#*£ft-c, trof—f ro(S#^^y^-{,$-ero#Mli, 3ms
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D. Sc-S-T-X h 
a. M&x* h
(1) liCfclc
-fey#y;3 y-y 3 yS!6*#S-t5 i: t fcly ESa#/ y-fyy 

A©y y hSrffofco

(2) #%g#
-ty#y ; 3 y-y g y&Effl^y ^^©^--tHOTtl-SIS;^ 6>$mT-# 5 y jr &BSt" 

t tic, ta-vy-f KotyfyjaV-^roSatt^, ^-K^iTilt-feStyfi/ 
5 3. y-y3 y^Effl^ey/v^lflv5„

(3) W%*H-
*E^^fr5lcfcfcoT, *fcx ir

yt->$ ay— -yg y©S-Stt©4£EjlSfe±: itit 13—r/y F©X*S6fET-fc9 x£©$*4.
2sysff*Si6vfc0

(4) 9F9E*S
ty#y $ 3 1—y a y^Effl-tx^Sr^ y h n—otK^ H9F5B#tc

ftfcSS.LTV'5 jrSbiLS RT - LINUX © OS Srffll'fc-^y y&fflV'fc,, #MV<f-y#y$ 3 y 
-^-Cyfcj&U #fTt©-hf£©®6#'$iH'£x ys^y—yg y^Effl^y/VT-tbliN-Sr £ 
T*$Stt5r1tELfc0 z©##-ex y $ a i/->a yi 
H8^©SSttt>-B'k'-S:T$IBLfc0

(5) %mt#w
HIW. 4.049 y=. h Kfllv/t^fty;*.r^y; 3 y-* t-*bu(cVrW £nfc#fi

69 y y^y-fyytUgr^L-cm#Lx &Effl£x/y©)S«;£ JR 
*3.--h U7t„ 8rEffl*7=>©Sbftox *#©yT-/±T* 
tevfc, itEffl^yvv^rom^iiWS-eti1 v\ ##%% u/<f-yicR

• #ifr@ 6cm

- 2. 5 6 s/# *5%SS$}e*9 0. 16 s
• S5tas>tffill 4. 8 mm-dofe*lCg|WcS#

srfliwco #fr#©#f earn. 4. oso 6 x # ± $ x-mm-rz r t *
<x %$T*tTV'5„ #tf8t©WM®S®#S$SrHvn. 4. 051 t#-fo @=FKOT-/# l/cJBM® t

1 a e 8g$x gmmtmm&^c-cv'et©©, t©#©x na®
itx g#/<f-yt-&LTm%L-cv'6. mt±m®&^#©@#i±x ±m®&
*#©1$ 5 »s„hff©s-wiBi^/# < ##LX M©#mA&m$tc Lt±#©m'N&mm#ic##
#6 t 5mm©aii*5„ SS©fe*ffl©ftS 6 0 rnm^-fc 5 i V' 5

#ffBf©_t#©jgti (o—/i%Ax k°y#A) §ry 5 3 y—y 3 y £ ttti v/cj6$S- 
1311. 4.052 lo#Lfc, #A4X #®toSrS*-aAyfcy S 3 y-y 3 y t VTI1d-;vAx fyffi t 

t)K^S©K*i:+^-i6:VTV'5i:V'x5„ LttiSi@c2 0@$1? hLfc„ V'-fft©#
fiyy H)fiK$bLTjb-y x TOLttfcjbS- ttmW-Xitc, *lcx y<yT V 
SS^KttV'TiS^S, RIC#®/<7-y (T##T6#) Sr3-fe-y LaiR-C^ffL L-^/V5^RB
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(6) 41 J6
k Kt Af-A < a.

A-Aa At&Bffl^A>§ri«ALfc0 EAE, *MbfNll8> Mfflf—^'P*> AATAB^irA
S.U’-yx A^pS§rff ofc^, It a"rx h 5r^i6 Vfc„ —-y a y"V#fc/£.#:fiv^ —

Ae$&tc#E%#A#zmm.-tz>111ia mtx'bmtm^fomnmzzzt»#E
Ltco $/A ±#:»jgflfcicfflAS A—Aa AT'^iftStlfck©^ — tU Aia A—A a A© 

S-StiSrfifcSTtfc,
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5.
C. -ky-ibySzzy—yay^Effl^yH-
a.

-k yH-y i: zz y-y 3 y^Effl r t=>j: Lr%^^$#tefTx.6frXr%6, **5 4 cm, 
M8 k g, #&M®B2 61@©/J'5i2 ip 2EXWSD#'y *o#'y mt§
^-ky-y-^to-kyikSrKftL, y b: zzy—ys yt^#Mr)##it#^r#5y^T^t Lt. p 
*y HDH36tcm\ #«j&g|f©iafilSEtc*ySV'/'c[SSg/h§H[y g*ft£l25 i:1 fcle. 5M 

y 5 ZL y-y 3 ysesy-^ SrfMLfc„ $fc, %-a-yr HerBr^n#fT/< 
#M@WiE#leig%L. t&ESHteilfflr# r k SrSEL 

fc„

b. ItEffl^T/kroT - *
#ElBrfvHcfg# L/e&f/W r t <Dim#7°p ha/^SSL, ^y3yglpnt^y^7i 

—y t?fc ausB^rfflv'-c@#-s saroMffi^-tr y-9-* y r/v^-ricsyw-rafrrt^^^ srsisr u/^o 
*GS*SICT, 4-aE##A^Af/<4'ytC*L#m4m s <D$lJffllffl*liSr$ST-# 5 Z t £$IB5 

lfc„
ti±, *^$frHLfc9f%rtSlzggLTttge^afi6Vfc0

d. K-e-yx h

r, *y b^-^iesEu/tp.
—f#J#E#m^^-ky-9-y< ZL y-ys y#Emty';k&mij#L, 4#y^fAtbtiE@lcl 
(tttSii^ULfy y5 zz y—i?ic.toTfML/'c^fr^ —ySrfcytby 5 zz v—y 3 y 
#EmtT/ytc®mL. #fT#<D±*#6f

y?zzy-y3y, *fil£ fclcp c u^vnm^Zt *5 r t £«ELfc0 *t 
r Her, H-SH&fllv'fc-ky-y-roy ; zz y-y 3 y^nigd’i|imy^;vrfc9$Srfc5r 

Sr#fc„
iy.±, *(#*## L^#%m#icMLTi±g#&m&L./e.

6. fiitXroS i: A
ES«leZ6-ky-9-y^zzy-y3 y^ELV'r t &##,le%##Ei-6 Btor, 2PP2$6<D/J' 

®c*j?y bvfo5~kyD">5 zz y—y3 y^Efflry'/k^rP^Lfc„ toErr b t ur, y 5 zz y

-y a y^HE^StoStt. #**&#y m-r 2L, *#^#^#04:#:#^y
^</vdvy; zz y-y 3 r i: £$e@v/y

6.1 #%** • SfSt 
(1)

-f y r y • y * b p =.? y|#S£’ 99 
M%> ■■ rHRPES.r"y y A$Effl''— K^T^y/yi
## : O## #- (Siraw^gf) 

its W] (S±aw%eff)
11* *$ (*M^)
#_t If it

31*0 : 1999^6^13 0
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(2)

3§*f#«£: si 7@g*n#> p
s& ■ raRP
$# : O# 3£s] (SirilWfEBIf) 

## w- (m±m#%Br) 
II* #$ OfuKAfO 
#-h ISA (M*¥) 

4S*0 : 1999S9H110

6.2
*L

6.3 #¥F3F 
*L

6.4 
(1)

*£ : h7>Kjg?
±ffi : S±ii («)
PN*0 : 1999^11^20 0, 210
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1.1 E3£M%©l*l£?
%«ffl7*7> b©7 >yy>yf1:86AFSktSI9Urff-5 Arstsia • b7x

iffly^b-CA n^y b ©IMA@Jt>E&75MrS*t!!fh'7 A 7*7 U 6, A y b 7 —A 

• «HJ + ?>fc4&©*y b’A-Ai' >A7x-7£H:iSt2>„

mvm# 7 7 v * y b>a 7x-7®bi%

1.2
#*#{$7 A 7*7 V $A 7 b 7 —ASA'LTfiJfflfS/itotoA 7 b 7 — 7^ 77 7 x —x& 

E@7"7 7 b7*-Ato'>5xiy-j'AIS^rU, 3,.

A. #**#71' 7"? V$ 7 b 7 —7 A 7A7x —7©gg*
SAtoffAA 7-7 '16, UNIX, WindowsNT* A©i*ay^ly-Ai- 7 777 ?*/!)s»ff:'f 3 * 7 

b 7 —AHiS'CfUffll'-SAto©, A7 b7 —7A>7 —7x—74PBf6A-5o $7 b7 —7A 77 — 
7 x—xmitoSSi: UTtt, fi >?^XfA • itaifll6aI§t:Wt5L, *y h 7 —
7a##Wf&$^#E1"6o $fc, %*#fb7<7"7 U©*g^^t»4±CAD, D*ybffllff®7D

7-7 7 i X V-^trA^tofffflee^SStrffx^A >7-7x-7«b6SSB%A;E>=
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2.2 tmmmnMmm
f, 'V pM-m ■ <m ##

H ■ - %• fV ;,i 5 0 2#*
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W iifi,': ««»*» EramiK#k',**g§mm**'a
nn xp r

U v:%fl9')r m# #fr
fl/r A, 11

EWKiff ®WSBE«EMtt«$ISil6«%S

H v: #{13 iff 44m #,16 Eim aiEmmtmm%*%&
H; Hy yA

H 4#{l4:ff M# # u]
ixm 11

<*«»%« Em;R«te5MiM:e9f%s
X Ej 1 l

n mmy E4r *#*%* Era mmis mmmm %*%'-&
ifeiiiW

H v.Kfr:tiff #%
Eiliri

[] v:#{^rff ft:# -Mi f **#%# Bffl«K«{l8ihb»8$E$g»%S
X El t l

II iKHW Tff€ ##*%!*
ifeBU

H <iMW-iff Wk #**%* Eiy* *k

3.Iff 7 'y — /[%

m T-m
2

M'Mm
#3

A 'K#j
m4 {# #

& 4: # #: 7 -f 7' 7 V $ 7 h '7 - - 
7/ 7a: —

A. &4:0]f1:7Y7 7 V 4 7 H 7 
— 747 7 7 a: —7(A^%

7 7 5[#|% - .if-m $X9-)4 7 7
7 a: — 7 7) [f#

M * ##
w w w

A. S^Stlf^7 7/ 7 'i ^ 7 h *7 — 7 'i 7 *? 7 y- — 7 (7) fff]
(1) (±CV)(z

—f(:^ft< LTL^^X :3.-4f 60#um##(: t-C# 5PB ip (-#

^:CX\ /<—yX/ix3>^zL —T^y^X/%%-A#^^r^g^L. 4^7h

7 K7f-AX%TA(:##(:T?-t:z-c#5 Z 9 (ci-5,

(2)

X7 V 7 h 9-^ ^;r LTfijmX5/:^(D^ 7 h 7-747^7^—7^^

295



%U (S1S777 h7*-i,Oy;

(3) iff2c7jit
#@»ZL-+F0$ 7 b 7-7bijma#tcTBf 6A©I:LL fiJfflJIit1-^fo%J--+fcofflV' 

5;5-Vt)l/3>ti-^ (ti.T PC kBSS) Ifift^-t c: t-HH'£ fit 1'2>T4 >7"
>77a (lit os kmsw) icts-51®D^s-e-f, «at:sn-esi.$*ti[;t-s,£,i^-5o

Bf*SIM(;IHLT4), T- §- 3|ig 9 #t*^aSSlStiic*to,T s, T 7 b 7 —7©ffijffl/tis6
3. LTti> *7 b 7-7 £fluiii: Lfci8til$:$> e> ;> b©

$ 7 b7 —7y©#f#&T©R*7T 77'Taic^#l:T# • f£ET§-l> TolcfS

(4) iff % A 8
c-s Ltzm^mikt os • gg^ms^tts ^ sis a ur java sis

tx S& 3EB© OS ^Be^SmSBMBnJE&T 7 ho —7 5 H ;v ^ y k V T corba
(Common Object Request Broker Architecture) $:fSRi LfcT 7 h 7— 7 f > ^ 7 x — 7x & 

#Mf £/X KyxLy;i/|:5*B#yf VRML 4KRJU
T $ 5> IB D IllSTOtc ESS T- 7 7 h 7 *-jUCDSMfZ£MT-g 3T xlctTo

(5)
lavra - l (cISftLfey 7 b 0—74’ >7 7 x—7©si$|#s67R-r„ :;t, web 7"7 7 

TfilLTtt, Sfi-figtlcFilTt/'-E) Netscape tt© NetscapeNavigator SifiJbB Lfco © ffl 7" 7 7 
+f©±yl|j< JAVA aSS£BJfflU Applet a LTKftLfco #*®jffb7^ 7'7 U ©Bn b7'f 
7* CORBA7f-7"'>xc7 b t ItlSl, T 7 b 7-7 X >7 7 i-7 &BJb0T-£ 3 T 7 lc 
UTlilfbSitEL/b-

(5.1) T 7 b 7 — 7-f >7 7 m — 7

»7t7—7-f797T—X77't77t

HTTP

wwy^j+f
(3. X)

921
v5t»}> 0-£DV>C 
CORBA^7'<T>h

HTTPif /<

$ ^FO —CO C7t —% / < vSO—C

-yc>D—f 
HTTP

COD—Fie^T-fA-

tteveT'C lyyF

Uve Connect '

OORPA1T-/< *>S 3. L-

UavaTC U'*yptf>|Sij* HOP 
/^z/^-s-dh —5)

FTP

FTP-t* /x

MS-r-C
^r/U
####
XCUCMF
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X 7 h X —XX 77 7 3—7l±X 7 h X —X'f 77 7 3—7X—X (ttTt-^htS) k 
*71 l7->'f>5'7x-x!?7^7> h h kX^) *>6(M£;h„ CORBA
SffilS L/zX-X- XX^f 77 h y^rAtfeJo CORBA (i C • C++ • JAVA • Ada • SmallTalk
%ki#&©#g§6xx:- h vrv'5As, ccxax 7 hx-7kEfnti/t>sS< 37C3—7© 
7"? 7 h 7 7r-A#*ST-*fTRj#6* JAVA g!g61$I8 LX 7 7 h 7 i 7 6 IBiE t -5 = 
JAVA/CORBA 6ei8LXX7 hX-77X7A6##f6kkX\ J£®t4©S©*®:*77

*$mf#XX XX VCHD^v h ©I6ti$ff®jffl T ;u 3 u X A $ L T $> y , SiffW 
r-i'SMtl.. X-Alik©$RX-7 6 7X4' 7 7 H: HOP (Internet Inter-ORB 
Protocol) k©7 CORBA ©##XD h 3IP 6)1 LX)£fS1"-E> k#(X FTP (File Transfer 
Protocol) SJILXX^L-XiXtE^-f-So %tzs X7 7 73* L-7H: C HlgX-SBiE^ft 
X03AL JAVA BlS^ftliHlgSX'fX'f XnflfttiLX%tll66®xTf'5fctos X-a'|±B 
A4J± JAVA ##§07XV X —-7 3 7k L X llfE X-E>«

7 XV 7 7 H±#$#ffX V XXV (C77t7f 6%A©7 7 h ViXfflUSt, X—AA> 
X § it® o /: iSff 7- 7 6 VRML ^ErlfT-i-XlcSSt 3XX7 7 yXESSfiiMLX©
6. 77 hXx7ti: JAVA7XL7 hkf'X JAVA #s§XD XX A©EfiS$(:©-3X, 77 
7 — X 7 h (HTTP : Hypertext Transfer Protocol) If Eli X 3—X© WWW 7 X XX 1 X 7 7
>d- k vtas • %)fX6ck#x#3. xx7^ 7x#^i:i± www ©&am##x$,3
VRML © Plug-In 6<$ffl L» XX 7 V 77H: WWW XX XXJlX®;® 3 JXtcS®
Xz&©(##%% 7 7 7 XX *—7 7 h X$> -5 VRML (Virtual Reality Modeling Language) 
XaBxfibfzo 7X7 7 h k VRML © Plug-In fi LiveConnect till6frf 7 7 X 7 7 M J: # 

)tA7 76 EAI (External Authoring Interface) k© 7 API (Application Programming 
Interface) £fij)8 LX VRML 6WT5.

C07X7AK 1 £©37tk3 — 7±X£k % 7 hX-7±t;XitL/ii#S(3>t:a — 7X* 
ItttfS =fcXtC%X-§, MS©3>tfx-7(C HTTP X—Atik X 5 3 7-77-77tc FTP 
X—-'^s$gli$tT,x ©ittf fit'o

X7 hX-XV 7773-7098* • *ma#6UTI:Xf.
5.1 98* •

JAVA (JDKl.L6.Sun ti© HP *5>7 V-X 
XX 7 D- H ajfg)

CORBA ORB Inprise VisiBroker for JAVA
VRML2.0

VRML XXX7 7 CosmoPIayer2.1 (SGI %<7) HP ^6 7 V — T 
^^7>D-KqT#)

WWW HTML4.0
WWW XX XX Netscape Communicator^?
HTTP th—A HTTPd(7 V — 7 7 h)
FTP th-vs; Microsoft QM Peer Web Services
7°7 y h 7 t-A WindowsNT4.0 SP5

(5.2) 3—X‘7 77 7 3 —7©ISIt 
S*i»fFX7 XX Vtiu arfiy bco^'ntm^

- 297 -

AckZf#7 33-1:AX



: http.7/133.144.195.81 /hrp/corbac Iient/test.htmI

f-jp 2 : '> ^ jl V
-2-2 77*1/7 h URL

mrn-2-3
LIP 3 : x> jl 1/ — '>3 >^-t)\/(DtJz'iT A — jl— &#^R(3)o 'kff 7 — 3.------IE (walk • step •
turn • stair • slope • rough) A —a. — U— a. — 7"D 7

command: 0 'f'S J
DELETE | 1 walk | 2: turn | 3: stair j

011-2-4 tiSfTZ-a-gjR

7114: 6. "js
^n®iSS ft k"69a5 7—ft ©tMi*;7 nrv' a ft 7 r □ ft'/7S7£ ftx a—©

(011 - 2 - 6~011 - 2 - 10, 011 - 2 - 12 „ (feetlSfflyXr
A-ett^T©ftn -y b»ICl8$t-.5-i:-E6s65.) tSTg^lif 71-?> i:ft'7
r n Lx *HrZ —3- —©7"n y ft^iJ©^A:#7$nft ^ $ left J-—tfIi7'n
y ft©(7i& • #&&@AlcfTica£> **l4fty 7 7" ft V©ft'ft7 t ftx#7Rl:t$ 
fr 7 -^l-SEigT S 5 k V' o7Ji±> A=$> %„ *fcx *fT7-^L-yny 7©/iy7-ftSE$ 
7%tx pi]K|tcn7ty I 7j-#Lf'( I 6;<©;Sli;^ft.|L5 >i o-

#)j 5 : 76d7E$Uft^>ii1f7-a-6-y—Ai(CS(i(4)„ Mr'lft 7/7f«£ ft 3,

7IB G : tf-Afre.SliLfcMr^* >S VRML ty 11/13.

7IB 7 : “Save Pattern File” 7 7 > 1ft7 7 n 2, „
ft ftf&fA'T T 7ft f- 'J €i £ Aft 7 -i)(5)o

irn i
ED

Save Pattern File
Send Name

#. save pattern file dialog

User Name ichige 

Dir Name Jtest

OK

Java

n-C-i—t"7,x
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# lirf ?>(7)o
f# 11 : b vic^muy 6.

*tcM4f^-i-©E$7t7y-7yi,yn7"6TS1-0 §^77-7(c(i®HAsE»T*D. ^
©•BH$:@!;tAf®£AA'f 3 ti7—7 ydz—->"/tis#^$tt,-6„
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(m)
^W(#) (m)
^IE(S) (m)
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(m)
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*Ric A o f -74 Ax1$W%4-7L i> A totottT'I? fffi L 4„

Am]to#mftmv^B#4445 Ato, gS»'Xfi't®, ^ftx-4 Ax##A#A3 Ato, x-
4-rxmwtfhzb<r>o#-ewmifc. st, #ALo#y kohek, A-A6 u, g
v \B1P A-AASSffltofc-SSa'IAOTeL'CSVflE LA„

©ftfflg • f±SSJ$*®l?S
fttottStoPflWWH A4v'Ato, A Lib-5 Ato, PfiSSHAibS Ato, %*Atl4#ftii'A#4 

L to (h |[t] 9 A (|I6 A IT -o /':.

©SEd^PfiSWEI
R#Kft#B#©4 (3XMi»8LT) «Jg.gf64Ato, SgHAiAA-AVroTitoA. Ato, AL 

Ilifc?ig)t®t», %g/'- KAAflsK IftST-aa LAftft4itoAto©i|44i?{B4tToA0 
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/MIS:®, l*WSS/);»!f7,iL5„ ^SISSliKSMlMiSSriaixd^X, S 
$atttt/>L5iEXfcd^A?±S6<]M.£.$M/£GT< sifwsesrit,
/MI$iScoAfii7)@®X>/cA(7)n xt< y h COigggCOSAijii tSAilSo

it, f*WS;8t)£-$'l4liftlito57lf A y Eixztt LAitX'7)>, f$7j-7< 19 co/cj5c>1SR(X
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#aLA„ tfc. 1 Lt, *M*3E#> #*$#> ftW16tiAlTA AT A A
x T y x, ^ A • (Atj) , ¥1^ 5A|E x S y P APBa- L A„

4.1 g#
lROS’99(;#ttL. o#7 hMiSto*SrSfTAl)84A5 j: t fclc, »H®±^W9EtiW A 

fc -5 K A 1 ST (Korea Advanced Institute of Science and Technology) A A K I ST (Korea 
Institute of Science and Technology) AKfel L, ®|H!cjSlt d □ xK y MIBi$A>i$#719561616] AM 
*t5tA tiTAIHSESS(Ai9$i*B AaA„

4.2 Sttfflffl
1999 ¥ 10 fl 18 0 (H ) -10 M 22 0 (A)

4.3 I R O S’ 9 9 (7)toE fc
1999IEEE/RSJ International Conference on Intelligent Robots and S y s t e m s (IR O S ’ 9 9) //-. 

ion 18 0 (n) -1041 20 0 (*) <D 3 BfBl(cfcAoT®llro®4HA991iAiT7t0 Mai#, - 
0at6«#5DfWf-5iS 400 «Mx5Hfc6fiKfbo/;„ 3 9®
Plenary Speech, 77 OB A 7 x * /PA y A a A (telmXli: 308 $B (ih, 9 0(79 A—AAA X K 
A y A a y Ala tr) 5.LP 2 oJ)/4/vfi x * y y s y t, l ocoT y#x p y T aa — 9 A £ 
A AM SCLAV'S, $ AIL, ¥##t#TrLA (7--OA I BOJ Rtf S x A to A/<T A 
n¥y P ASt'AnS# yAwA'A, 3£T>'(ZP¥y hro¥$#fiKWS (WAIT, AT /<—Ax x 
A, i¥4i') IcMAStigilSAfaeAivTc,

2 B g to 19 0 to Plenary Speech AIT, (#.A]IT9; fr ,XA jki>1 “Human Friendly Robotics -A 
Challenge to New Robot Applications” h 6B L Atlliil £TlA„

ST, 4'@^§;ft!Ofco7'T8nA:tDchA6HR P SM Xm —x'jsiT5fSffl915EM%A—xco—oi
UA*9#5h.5 lT)£fflSM^A#Tr9^W5Ert§^*S^-f5o

• ATi : Study on Casting Manipulation (Midair Control of Gripper by
Impulsive Force)

• %## : Hitoshi Arisumi and Kiyoshi Komoriya(MEL AIST MITI Japan)
• «E« : #*®£iaxxtA f-7i:T5y> PC y APS#tAIT, JSfFiSISAfflItiASit T> 

A A, AA#¥%l:ITAto¥A^PB#¥&xA.
AjxAxTLA. *56*AITt$#ro-SA r a> j B i ) 4*ft6>o »JSft4 ] y ? ^tt 5 T

■f777>T,7=tT A — T&###L, -ErtoTT86ttSr¥ LTl'57i6'T6 AA/AAfc3 t # 
A5„ AyA*9F%A.$tt'tx)r >I7T o, Eitero-x x trx- a - # K#t a$IH£ ]£flg L, □ ¥> 

P<7)$i|*¥EAEiS£te*A3ffi®A¥?£<): LAXTOSiiA,
-¥, HR P^ffl«fA¥W9E9956<7)—i t A, Ax A P (Op A A Ay X A A¥W b 
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r Science and Technology of The Sill a Period] t H L T A Ll, 0 #^T60%#^#(7)
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[A#^C#!) vd 0]

(1) Proceedings of the 1999 IEEE/RSJ International Conference on Intelligent 
Robots and Systems(IROS’ 99),Volume 1’3

(2) Plenary Speakers’ Biography Sketch & Industrial Forum(IROS’ 99)

4.4 KAIST
(1)

Efl^TfeTi ftf : Korea Advanced Institute of Science and Technology 

Bri^E% : 373 1 Kusong-dong Yusong-gu Taejon 305-701 KOREA
(2)

1999^10^
(3)

Jun Ho Oh 

Doo Yong Lee 

Sung-Wook Park

2 10 (?k)

Dr. Professor

Dr. Assistant Professor 

Ph.D Candidate

Department of Mechanical 
Engineering

Department of Mechanical 
Engineering

Machine Control Laboratory
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zz#/i/'7T —(?)/ 1 0^,) L L KAIST |*](DnzK 7 b

Oh. Professor < t t L(A cr /p" y b
^TOh. Professor 7)^^-C^6#%##e^frLT 

\/'tzti\/''fz.o LT, (#%#) 60#"l%Af ^ rStudy on Casting Manipulation
(Midair Control of Gripper by Impulsive Force)J LM LTliff^fnfb^rfTo fz0 c? 6 (A MSTC 
(#%) 7^ G tiluSH 7 m —X'^iSATV ^6 HRP (D^[^xMM I" R&D of Humanoid and Human 

Friendly Robotics DystemJ IkXJ'ikM % ^ “ %' 'CY'aE $ flT l' 6 HRP £ ft 6 4 o
60 if: fEl 5f lb rPersonal Care Service Field,Construction/Disaster Field,Plant Maintenance 
Field, Entertainment Field J iiol 'XWijY L/i0
(5) #&!*)#

b KAIST
Z -ZennBienftlO, ^#LA#%m#(iaT(D(PjoOo
(5-1) Robot Control Lab.^#
(1) Excavator Machine 60 A 1/X n fcf y -y U y $? 60 n > 2' V —if B#60MWj&^~y if—

K/<'y «9#$JL-CV^6o %^^"9o
(2) 7% 7^7 ^ -f-zLOi— ^ 60fp]Sq$IJf^P
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