2. M=

21RTERLLYzT7EE?

RT 2 v =7 &1, Robot Technology Middleware OISFRT, mAR v I AT L%
REILDDY T 2T TT7y 74 —L (VY7 by =T7DOLRERDLES. OSD LD
mbO) TY.

RT 2 Rvv =7 ETiX RTC (Robot Technology Component OREFR) ZHH 325 Z &H
T&E 7. RTC &1E, vy MCEHLLIKELE 2a— /b L7eY 7 by =7 THY, £
— & %83 RTC, B A7 %32 RTC, mAhy hOFESF—2 33 TE% RTC 72
ET-L SAOFENRH Y £3. BEfFO RTCIIHAHAT A Z LIIES THY, £/, RT 2
RO =7 borfRy b AT AIZRTCEEBMULIZVRELZDVTHZ AL THLT
O, YLiRtEOm EAEBTE LT,

FoT, RTI RV =7 ETRTC Z2fEHT52L T, vy b AT LAZEIT X )
ONRAYHERE TE D KO £

g

\

Logic of
robot function

fra n?lviork I RTC
-

RTC RTC RTC

1 RT X Fvu=7 & RTC OFiH]

2.2 RTC &(&?
RTC L FRED &80, vl y MCEbIH#IELZEY 2 — UL LEY 7 by =7 TF.
RTC I3, &%k, 7 — 2 B ENED b AJjAR— | (In Port) & {17778 — b (Out Port)
ERETLHIENTE, MOLSICANR— b EHNR— &8T5 2 L TRTCHA+ED
WEEZITOET. Ml H—EAR—=F] EWVWIHIR—FbHY ETH, KEFHEFTHNY
TV WO iRl 2 Al L £

e
OutPort l InPort
4 \ DataConversionBTCO

SwitchlnputRTCO
2  RTC 06D



Fo, a7 07 b—vay) EMHEND, RNTA—XEENICET T HMEELA L
TWET., —FEHKENRSTZRTCTHaLr 74 7 Lb—2a DRI A—FETTH T
LT, HOOREIG U RTC S 2R EFRT 22 ENAMEL RV . ZoZ &Ik
v, RTC OFFIAMRILEMEN K v B L TWhET.

2.3 OpenRTM-aist &% ?
OpenRTM-aist &%, RT = K7 =7 OFEEODOEHTT.
( OpenRTM-aist DA Web 1 I : http!//www.openrtm.org/openrtm/ja/ )
FRELTUNEOITONET.
7)—=0=7
Xy MU =7 FiE, OS FFEKENE, SEIFKFEENER I T 572, CORBA %
T
@ RT System Editor <> RTC Builder 72 & &> — /VEEIZ L D Zh=RAIZBHFEARETH D,
GUI 0 —/v b % < ELRA T AT RE
@ @)y S 2 L—4 OpenHRP3 R 725 Z &3 AlEE

@
)

RT X Fv 7 =7 X RTC, OpenRTM-aist D2 L Tix, OpenRTM-aist DA Web
YA NEDFTEF—2a b NIZHD TRFa A b TSN TEY 9. L0iEL
<HYT-WHIE, £bba TELIEE.

2.4 OpenHRP3 & (X2

OpenHRP3 /%, =2 hr—F% RTC & LCHBET LI ENTELIHNFI I L —4
T7. OpenHRP3 OFJHIZIX, VRML 7 7 A /v (**wrl) Z2H L TELEZET/LE RTC
ELTHRE LIy be—F2HETLAMNERH D £7.

(- OpenHRP3 O/, Web H 1 b : http://www.openrtp.jp/openhrp3/jp/index.html )
OpenHRP3 Z W52 & T, v Ial—TarNoaRy B MAECREE ML,
U — )b REERERIZ BT HArE RS, T —4%, W ATEBRRELZEETLH5Z MR TED

X2 Ed. £z, A Lo RTCICHHAT L2 Z N TEET.

OpenHRP3 i3,
http://www.openrtp.jp/openhrp3/jp/install.html
ICCEMEMERR M TN TEB Y £7. 0S S 2 b, ZOX—=TDA A M —/LFIHITHE D
LT EHTYI a2 L—va VRESRT X RAU = THBEREAMET 52N TEE
7.

HFEIL Ver.3.1.1 T, RT 2 R/ =7 1% OpenRTM-aist-1.0.0-RELEASE Zffi f L T\
7.



http://www.openrtm.org/openrtm/ja/
http://www.openrtp.jp/openhrp3/jp/index.html
http://www.openrtp.jp/openhrp3/jp/install.html

R on &9 3¢ B Y

3  OpenHRP3 47+ D
(fe:mARy NETARIFONATER, F5: v Ialb—a VERER)

25RT 2 FILY 2 7HEEBREOHBE

RT 2 Ko = 7TEEEBRE LIL, LMl >ATREL T, LA o0& T O, RT
SRV T =T LD EEMICTET HOOBRETY. £, FHREMBEOLDIZY 7
7Ly ARy b ETE{ET S RTC B4 HFAIHT 52 & T, #%% RTC BOFHMEZ =T
ZLEEHBELELE.

ZDOIZ, RT X FAU =7 FEEERIE, UTD3 2% HIEICLTELRE L.

O ZMieBBEinRy NEBREULEHRTLZ L
@ BEEENY 77y L AnRy b (Bl Ry b)) LRETHL L
Q@ FEAMACATRESTHDHZ &

T, “MTAFTES: 3 Wi Ry NEREL, VZ7ryL ARy N Tf
AEhTng RhEZAMAY AT L) 29 RTCBEOBEREREICBIT 280 2 FAIHT 5
LT, RT R MU= 7 EBREAER LE Lz, M2 BFHAH L ReiE 2y AT
] ORBEREREIZR T2 RTCHEAZH WA RT 2 KAy =7 FETBRETH Y, X4 145 EIE
% L7 RT 2 R = 7 EBRE T
( SE#hHEZATY AT L : httpi//210.154.184.16/pukiwiki/?2SYS 001 )



http://210.154.184.16/pukiwiki/?SYS_001

Remote Control PC PCin Reference Robot

OpenRTM-aist OpenRTM-aist
(RTCs for user interface) (RTCs for movement)
Path planning Path | Trajectory follower e —
Current *Targetve\oc'\tv
- position N — ; Current
Operation =» Collision avoidance position
Ly Gtz e Targetve\gcwty Targetvelocity in
Tegiie by operation consideration of obstacles
display Current position > Movementsystem <&
¢Ang|efor Odometry
; Odometry
PCin Reference Robot —
Current positionffMCurrent
OpenRTM-aist by Odometry position
(RTCs for sensor)

Self-position estimation
A

™
w

Obstde

1> Obstacle detection

Current position by Camera

.| Self-position estimation
- by Camera

A

Current position

Range data for obstacle detection Angle

Reference Robot P73

Camera for Self-position estimation Motion

4 ORIHERAT VAT 2OBEERIZET 5 RTC#EZ2 AW RT X FLvD =7 TR

a—HPA o F T2 —2 2T B RTC oo haxH6, o HEIZET 5 RTC 7260
Hh &R, BENcfEd 2 RTC OO NEBA, V7ry L A2afRy Moo %
L THRRLELE.

OpenRTM-aist
Target velocity in

Visitors receipt system | consideration of obstacles
(Autonomous movement =3 Data conversion RTC

and Obstacle avoidance)
¢ 4 Angular ve\ocwty
omman
TAngIe for Odometry Angle Communication RTC — Torque

Range data for obstacle detection (with OpenHRP3) é

Torque

Angular velocity

Data €e————— Proxy RTC ﬁ Angle Angle
Integration RTC | Touch sensor Range data Range data
A Camera Camera

Command Touch sensor
Three-Wheeled Mobile Robot

DCMotor €— pic €1
Motion
TONorOFF

Wireless Camera Touch Sensor

X5 RT I RLD = 78R

B 512dh o RKEXAT AT & (BEBE) & EEDEE) &1, K427 9 RT X vy
T EATREAZHAA Lo T, K541F, B3 L 3WmBEhaR Yy N 7. 3imLHE)
178 > <2 OpenHRP3 7 B L TV D IEHITSEA TR LE L.

Blaizis Tl 77 L 2Ry EWLEG L TW RO TITIE, At oo
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T — 2z a—FffEE—4 bR Lce Ry MEEmOEEA R S 3 inE)
RNy FTEHEHBTERWERLH Y £

2T, M512bHD L@ NFEY I 2 —% OpenHRP3 2 W T, ¥ a2l —v 3
AN K VRS — 2 o HRER A R AT TE D LI LET.

ZOFEBEEICKY, 3WmBEIn ARy MIBRBE LIEEMEREENTE L X020 £

2.6 BFIAY S RIC
2.6.1 EHEBEBZH AT LDOBEIHEREIZRE 9 5 RTC
KHEZAT T AT AOBEREREICET % RTC 1%, BBHh & EEmERE, /-, BE
WCEVBBHEELZENTEET. ZoN, REEHERE T, BEBH) & EEYELEOH
SRR L COET.
KA AT B,
http://210.154.184.16/pukiwiki/?SYS 001
WCTARSNTEY 9. AEERETIE Ver 1.0 Z/HNTN5H720,
http://210.154.184.16/pukiwiki/?SYS 001 V100
DY —=Z (RTC H72 L) RRFa2 A b, ZEERREZMEM L TET. (RTC BEOE
B T EICONWTIL 33 ETREL S L £9)
Ffd URL TABSNTWDKaE %Y AT AN, REEBREE CIIBEIEEEICBT 2
RTCHEAZHWET. ZOH T, RFEFEECHEM L T 5 120 RTC Z# L £9. RTC
OFAMT EFL URLIZTARSIN TS R¥ 2 A b, ZEERZZBL T EI0.

(1) PositionInput : HBEJHI AT

(2) PathPlanning : #&# &

(3) Navigation : FREEAETT

(4) PathFollower : fFREHE

(5) Urg to_Obstacles : [

(6) ObstacleMonitor : [EEY)E =%
(7) CollisionDetection : <] E

(8) ObstacleAvoidance : [FI3#E{TH)

(9) SwitchInputRTC : HA: L BEO ANEE X (RFEERE CIIEEIC X 2B EhIAREE)
(10) Odometry : 4 K2 b U H#tE

(11) LocalizeCenter : H CALE LEHEE
(12) DispPosition : fif. &/~

728, BG)~@)DFEEMEMHIET S RTC BHIBED A—T a T, ERICEEDH
WEAATO ZENTEEEA. LoT, NIA—FREDREIC L > TIMHEMN L TH R


http://210.154.184.16/pukiwiki/?SYS_001
http://210.154.184.16/pukiwiki/?SYS_001_V100

RWGELH D ET0, AR LN & 2R L £

2.6.2 Proxy RTC

ProxyRTC i%, RTC#f& 3imfEEim A » F & TRS232CH{EZ FIEEEL 95 RTC T

ProxyRTC I, [ysuga.net]
http‘//ysuga.net/

IZTAB S TS 15.1COM A — M7 7 & 29 % RTC 1ERL
http://ysuga.net/robot/rtm/practice/com port
EBEIELE L.

AREFEFE T, it URL ® SerialPortRTC (22D DIEIEZ N Z 7=t D%, ProxyRTC
EMEATUWET . SerialPortRTC #f&1E L T ProxyRTC % {ERkT 5 HiEIZ DWW T, 3.8.1
HECH LML ET.

ProxyRTC OBAZEEREEA##K 1, ka2 # 2 —A~DITRLET.

# 1 ProxyRTC DB¥EER R

0S Ubuntu 10.04 LTS
RT X /v =7 | OpenRTM-aist-1.0.0-RELEASE
= E C++
LN T gee 4.4.3

# 2 —A ProxyRTC OEMESM:
FATES | 100.0[HzZ]

72 —B ProxyRTC ®»7 —#% 74—k (InPort)
Es i T—EEK A A
3B E = ANy h DR
(RS232C lE Tk DT —4)

in RTC::TimedOctetSeq 4

72 —C ProxyRTC ®7 —4% 74K —F (OutPort)

Z2xin i = =
3WBEI LR Y R SZ TS
out | RTC:TimedOctetSeq 12 % v Ft %D ON/OFF OF—#
(RS232C (5 TR DT —4)

.10-


http://ysuga.net/
http://ysuga.net/robot/rtm/practice/com_port

#2—-D ProxyRTCO=2> 7 4L — 3

A i) 7 7 # /v ME B!

debug int debug AAE
filename std::string | /dev/tty/USBO | 5] : "/dev/ttyUSB0”, "COMO0”
baudrate int 9600 5l : 9600, 115200

2.7 B9 % RIC
2.7.1 Data Conversion RTC

DataConversionRTC (%, AJj i/ BIEEWERE & BAFEERLEE 2, 3 imEinR > K
~ETBEERRSE L, OpenHRP3 DRy MET/AA~ES M7 IZE#T 5 RTC T

DataConversionRTC 1%, ¥ifiE=ZfFT AT 2OBEHERICEET 2 RTC HEOoFDOOE D
ThHdHVI=2lb—ra HD RTC MotorControl] @, BAE#HE NS OpenHRP3 & 7R
Y FETIMIERD MV 2B T 27 0T ) XA EHEFHLTHET.

MotorControl &%, KiiFEfF A7 A Ver 1.0
http://210.154.184.16/pukiwiki/?SYS 001 V100
(2% %, Download ® [Y—A] @ RH B (7 7 A /L4 RH_10.zip)
EHxyu—RL, BELEFO,
RH/RemotePC/src/comp/ForSimulation/MotorControl
D LT

F70, BE#ndRy NHa A —32 MMETH D OpenINVENT (2T MotorControl d7i
NENTND word 7 7 A VIR ERF DU a— RTEETOT, ZFICLTIEIN.

(' OpenINVENT ® WEB ~<X— : http://www.openrtp.jp/INVENT/ )

DataConversionRTC O BAFERELF 3, fFEE2 R4 —A~DITRLET.

# 3 DataConversionRTC OB F B

0S Ubuntu 10.04 LTS
RT X Fv7 =7 | OpenRTM-aist-1.0.0-RELEASE
B SRR C++
a7 gee 4.4.3

#%4 —A DataConversionRTC D EhESA:

FATJEH 1000000[Hz]
CommunicationRTC(withOpenHRP3)
e IZRTC & L COHAE TR TV D
(FEARIE 2.7.2 BT THLA)

-11-
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# 4 —B DataConversionRTC @5 — % i"x— b (InPort)

Gkl g2 74 & B
aRy hET LD
model_angle | RTC::TimedDoubleSeq 2 et O [El#L A FE [rad]
(F A LAZTHEALET)
target_velocity | IIS:TimedVelocity2D 1 FPRER m/s] &
H A BE[R 5 # [rad/s]

#4 —C DataConversionRTC ®F — % A~ —  (OutPort)

g%y i T—EE B
. 0y R EFADEATEERIC
model_torque | RTC::‘TimedDoubleSeq 2 .
2% Mvs
robot_command | RTC::TimedOctetSeq 4 3B EI T AR v h~DOFESHE

#%4 —D DataConversionRTC =27 4 JL—3 3 v

A 7if 7 7 4V MA B
PGainL double 5.0 EHEgE—XDP A
DGainL double 2.0 FEHERE—Z DD 7 A v
PGainR double 5.0 FHRE—XDP T A
DGainR double 2.0 FHfHE—X2DD 7 A
leftWheelID int 1 e Hlg o 1D F =
rightWheelID int 0 Fi o 1D & 52
radiusOfLeftWheel double 0.018 JE HUR OO PR
radiusOfRightWheel double 0.018 Ve K (E S
lengthOfAxle double 0.078 FEAERROR S
2Ry MREEMT
radiusOfBodyArea double 0.2 NTEGE DHEE
RREBE LT TER
gRy hEFIAANG XA L
torqueSensitivity double 4.6 7 DIV RT S (EERE) .
REWVZ LD Y RT 5.
Ry hEFA~NEZA L
7 e ERAET D (EER{E) .
torqueConstant double 2.0 . .
REWIERRY FET L~
525 MO BREL 2D

.12-




[EERD]
DataConversionRTC ® In Port (Z& % I1S:TimedVelocity2D & 9 BUIkRh#H A+
AT MZTHEDLIL TV D RIC, intellirobot.idl N TIRD L 9 IZERSNTEY £7°.
struct TimedVelocity2D {
RTC::Time tm;
sequence<long> id;
RTC::Velocity2D datas;
sequence<double> error;
13
DataConversionRTC T3,
m_target_velocity.data.vx : H =l 5 FE [m/s]
m_target_velocity.data.vy : Aff H
m_target_velocity.data.va : HFZhg[R]H# FE [rad/s]
ELTHEH-TEY £
FELW IISIITimedVelocity2D DOHEARIE, 3.4.1 iﬁ’(“ &7 v — N9 5 RHBBEESE G R zip
NIZH 2, BE) SWG 3Ll IF % (BE) SWG 3L IF £ 101008.pdf) # ZFa< 7230,

[(FEROI]
a7 47 L—3 3 O torqueSensitivity & torqueConstant (%, OpenHRP3 @ 17K v

FNETNLVEBEOBHR Ry hOBEN—HTL2LIFELLMTYT. BAHCTHD
MotorControl @7 /LY XA TIX, Tz 747 b —a AIFEELEEA. OFD,
WEOar747—varktb 10 THLIENREEFLNTT. b LEHKE I 2L —
arouRy NETAOEBE N —FH LATE, 2oz, EREZEQFHEL T EE0.

[EEAO]
FEiEZ L0 E < BE S -0 AT, DataConversionRTC.cpp N 27517 H~32141TH,
SF Y, TEHOBEERE Bth o [FEEOEIERE KT FTEEELEFEa A
NLTLIEE., ESEICEL AL, 282FTREL L £7.

2.7.2 Communication RTC (with OpenHRP3)

CommunicationRTC (withOpenHRP3) (%, OpenHRP3 ®OuiiR v MET /L EHEET S
720® RTC T4 . ANENDHIERIL OpenHRP3 O R v hETFIILOELEHRERICE 25 b
N7 T WATHERIE, vy METAOFEGEREAE, I a2 lb—a v EoHlk
UKD — %, vy FORIF DI AT T

CommunicationRTC (withOpenHRP3) (%, DataConversionRTC @7 4 L7 kU NI|Z
E A7 VT N7 7 A NERENIT S Z LT, DataConversionRTC & & HIZE TSN ET.

.13-



ZDOAZ U7 MK, DataConversionRTC & L T oD 4L % OpenHRP3 il ®

ControllerBridge 2 &£ 4 5 Z & 28 T & ¥ 7. DataConversionRTC 73 &

CommunicationRTC (withOpenHRP3) &#5fc L T\ 53 <XTod RTC 7%, OpenHRP3
TOVIal—yaryOAF—h« A by FIZHB L TIEITIND LI 7. EE
IZA 7 VT R EERT B FIEICONTIE, 3.8.3 ECTRELS Ml LEd.
A7 VT N OFEAZ OV TIE, OpenHRP3 DA Web YA MMIZdH 5 it _— T & BE1Z
LTLEE0.
( A7 U7 MEF~— : http//www.openrtp.jp/openhrp3/jp/controller bridge.html )

CommunicationRTC (withOpenHRP3) DOBA3EREZAZ# 5, A% 6 —A~D "L
E

# 5 CommunicationRTC (withOpenHRP3) DBA%SEREE
0S Ubuntu 10.04 LTS
RT X /v =7 | OpenRTM-aist-1.0.0-RELEASE

#6 —A  CommunicationRTC (withOpenHRP3) D&EH{ESRL:

FATEH 1000000[Hz]
FiTarTH AL SynchExtTriggerEC
= OpenHRP3 @ ControllerBridge (Z/LEE A FIA TV 5

#6 —B  CommunicationRTC (withOpenHRP3) ®7 — %7K — b (InPort)

4 7l F—gE E
. uARy FETAOELERIC
torque | RTC:TimedDoubleSeq 2 N
2% hvs

#6 —C CommunicationRTC (withOpenHRP3) ®7 — %7K~ — k (OutPort)

a e 74 B
T 2Ry NET O
angle RTC::TimedDoubleSeq 2 P
image RTC:TimedLongSeq [ ¢ ARy N BT
AT DH T —E
range_sensor | RTC:TimedDoubleSeq NAVAUNA WAL § e 55
: 85 7B — 4 [

#% 6 —D CommunicationRTC (withOpenHRP3) =7 4 7 L— 3

£ FR il 77 )V MA A
— ay T4 =g

.14-
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2.7.3 Data Integration RTC

DatalntegrationRTC (%, CommunicationRTC (withOpenHRP3) & ProxyRTC )
ERE LT, T2 aRE2M T AT AOBEREREICET 5 RTC HE~JES RTC T

A1 5 1E#IE, CommunicationRTC (withOpenHRP3) 7> 6 H /) 417~ Bl [a]dis /4
B, BIiHHATONT—WlE, vIab—rar okt Hick a2l —% &,
ProxyRTC »»HH 1 &N 724 v FE %@ ON/OFF ©OF7 —% T3 . T 5EH#HIL, 77—
2 OEW (A, BT7—mitg, HEET—%, ¥ vF k% ON/OFF) #E 2712, b
DT —Z\CHMEBRR EDZYDEEZ LI bDER>TEY 7.

DatalntegrationRTC OB ERE## 7, A2 H*K 8 —A~DI(T/RL E£7.

# 7 DatalntegrationRTC @ BH¥EERET

oS Ubuntu 10.04 LTS
RT X /v =7 | OpenRTM-aist-1.0.0-RELEASE
P S5E C++
AN AT gee 4.4.3

# 8 —A  DatalntegrationRTC OEMES:
FATEH | 1000000[Hz]

78 —B  DatalntegrationRTC ®7 — 4% /"— I (InPort)

Pz 7 S aE BT
] 1 RTC::'TimedDoubleS 2 Ry b EFAO
1n _angle . me ouplene
—ng d Fe A R O £ FE [rad]

gk NET VRIS O
AT DT T — g
VN SV S A5V d W
PR — # [m]
Xy FrHD
ON/OFF &7 —#

in_color_image | RTC:TimedLongSeq v e

in_range_sensor | RTC::TimedDoubleSeq | &> 115k

in_touch_sensor | RTC:TimedOctetSeq 12

.15-



#:8 —C  DatalntegrationRTC ®7 —# 7 — k (OutPort)

£, 7l S s g 25
1 RTC::TimedDoubleS 2 Ry RETAO
out_angle “T1medDoublede
—ans E A W DB £ P [rad]

mR Y METVETTTO

out_color_image RTC::'TimedLongSe v 7
& g=ed B AT DN T i

it b b

out_range sensor | RTC::TimedDoubleSe K o
8 E FEEET — 4 [mml]

2 Fr YD

out_touch_sensor RTC::TimedState 1 .
ON/OFF o7 —#

# 8 —D  DatalntegrationRTC D=7 4 /' L— 3 >
44 R i) 7 7 4/ ME B!
— — — a4 L —yarirl

2.8 3®mBEOARY
2.8.1 EATORY b

RT 2 R =T #FIHTE, ZMHlTH D720 20 AnD 30 AREEDZ AEKET O RT 2
FLo =72 b 2, BENCET ARIKIBOMREZ FZE L C\WdueRy e LT, 3
BEiaRy b (3988 1) AP SVE L7z,

SR L7zrARy ROBEEEZK6 IR LET.

M6 3EmBEiuRy k

BE L BRI S 2R IITRLET.
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#9 BELILEREMRE
~ A3y PIC16F88
ZoFrvYH~A 7 vAA T

o )
(AFvary : ULV LABTAT)
T Faz—H DC E—%#
SR & DWBIEJTE RS232C

~A =& LT PIC16F88 %z W= F %, PIC XLl Th % 7= & BAFRERET 2 MR ©
FATE 72D TY. £z, HEOTZOOERNEETHY, MBITHEEZ BN - §K5ET
LHIENRGTHDHEHOTHEHY £

oY ELTE, FyvTFRUVVHASA 78R, v T E2EHLET. ZHITED, ~1 7
1 A4 v F O ON/OFF TESITHEMBMIMPITZ H L 910 3. /o, A7 varélL
T, VAV VADATHFIETELLIITLTVET.

T Faxz—HFL LT DC ET—FEMHEMALET. TIERMLE LTASHERENTEY,
LN O AFRG T PIC ICEDHIHGE—X RIANENTHI L TESERDIZDTT
SR & DiEfEIZ RS232C @5 2 FIH - 28 ML, M3 2% PIC16F88 X RS232C {5 %
T & DHREN Mo > TRV, RS232CHIE T — T NV E HWH Z & TREICT —F D%
BT A BT TT.

BUWET D 7D B i iR, H— T = IX 39 mECTRE LM L7

2.8.2 ARy FAZITEN S 1EEHR

PWM (2 & W e e —4 ZHlHT D80T = —7 1 b4, 558V IR LS EON 1
OEZITRDL Z LN TEET. ZTORSMEE PIC 7077 ANTOERICHE > TEBT D
e TEAE—FOEFREZRIT) 2N TEET.

LT DB EO BER 2RI OW TR L ET. HEaEIE, THEZRET L F
F—x] + TEEZRETHLFET—%] + ol + Tkl W) CFRAIIT—F L7725 &
9 PIC 7’u /7 ANTERZINTWET. Zhicky, £FD DCE—% Dz hmE X
O 5 BEBEOEEDOHIHZITS Z LN TEDLE IRV ET. £10—-A ICHEEZRET D
XFT—H%, £10-BIZEMEARET HXLFT —FaE R~ LET.

#10—A HEEZRESTLLFET—H

L ZTRDT—%
e KIR 1

fpus 2

1 3

B 4

AR 5
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#10—-B @EEZRETHXTT X

gk ZTWDT—%
AT a
%Ik b
T c
YAV ST/ d
Vastinn e
YAy f
VEELPL:s g
AR h
fetzik i
XAV SIs g
&1k

F10—ALEL1O0-—BIIRTXFET—%E To) & k), DF 0 HRIHEDOREL T
[aok]), FAKHEDOH%IEZET [Bbok), 1A FKd llkok) 72 & & FEAIT—H & L
TZUTMAZ N TEET.

2.8.3 ARy FAEY HE H1ER
2Ry METEICERY 722 v Fe Y H~A 7 v ZxA »F O ON/OFF, 2F0 % v F

Y OEMOAEZEXY HSZLATEET.
EYHELERAERL LIORLET.

11 XOYHELZ v TFEIHEER
ZyFrrHoRE | EYHTT—X
ON 1
OFF 0

K1 VIRTXFT—F %, ZyTFTHoVORISOFEL L THMIIIEET LI LR T
EEN
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