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As robots become more intelligent, the software
systems for realizing functions are becoming larger
and more complex. This makes the use of component
based middleware an effective means of design
by dividing the overall system into function units
(components) and then joining these components with
the appropriate interfaces.

Intelligent robot software systems require composite
components and finite-state machine components. The
issues when developing middleware are the ability
to synchronize these components to specific timings,
and guaranteeing hard real time performance of
minimum and predictable processing times including
communication so that processing can finish in a
certain sequence within a certain time.

This paper introduces Honda Robotic Technology
Middleware, which is original component based
middleware developed to address the above issues.

In consideration of use by outside organizations,
the middleware specifications comply with the Robotic
Technology Component specification formulated by the
Object Management Group, which is an international
standards organization. In addition, work is underway
within the Object Management Group to standardize
the original expanded specification.
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Fig. 1 Architecture of a component based middleware
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Table 2 Processing time to send/receive 1000 bytes

data [us]
Data Data Data Data Total
conversion | copy receive send
Send 100 13 - 75 188
Receive 100 13 10 - 123
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Table 3 Required processes and types of communication

Send or Data Data Data | Data
receive | conversion copy receive | send
Network Send Yes Yes - Yes
Receive Yes Yes Yes -
Inter-orocess Send No Yes - Yes
P Receive No Yes Yes -
Yes
Send No (address) Yes
Inner-process Yeos
Receive No (address) Yes

Table 4 Processing time of intra-process
communication [us]

Data Data Data Data Total
conversion copy receive send
Send - 7 - - 7
Receive - 13 3 - 16

MIZIMAT, 2y b o =2, Fuat X, 7ot ZAND 3fE
FDEHIEARINTE S X SI2 L. ZOWEIZL-T
RTC kD a v F—x v b &+ 585413, RTC Lk
ICHERLL 725812 T & W, HRTM @2 VK — 3 v bl
37— AP A BN L7 0k ARERS, F—4 2
V—%7 FL2BMIZL27 o 2NlEAFIHTE 5 &
HIZA D, EFEER O S L% FB T & 72 (Table 3).
PEoxRIZky, ¢ @dis7Taw2aNa K-
I BTS2 O 72354, WSAEERERNIZZE A 123 ps 2
5 16 s, XEIEHEA 188 ps 4* 6 7 ps (Z8GE L 72 (Table 4).
Ta v ZANOBEIZTa L Z A E)ZEMOT FL 2B
K BBIED 0, WEMRMISHENE LD, N—=F) 7L
A4 LRSS Z ENTREE o 7.

6. ASIMO NMiE A

Z 2T, HRTM OREFEEEI & LT, ASIMO ¥ 27
2 DAEBBREAATEB L@ U 22 A5 ROV TR, %
PEBATERI Fig. 712md &5 2, BUENEIII LT, 54
SN - B FOF A E 2O B LR L, &
BANDBRBITET I 2DDTT TS LTHS.

6.1. RIBERESTHHE
FERGBAEATE OB E A Fig. 8 IR Y. REBHEITER
(&, 5 ms AT X A~ —#lDiAR%E 21T T, BATIREORE

Current
step

Next
step

Tracking line

Fig. 7 Overview of path tracking walk

R EMAER R ARED L T2 720, EfEHEs &
N=FU 7R 4 LMEOBGESRE LTEL T 5.,

6.2. ERFIE

RHGBREBITIAD I FILy = 75 PIEIZ FLowE 0
Tdh5.

1. avK—F v b

2. SILS = X % BhfEfERR

3. &=y B LT OBERER

6.3. O R—% > hExEt

REGBIEBA TR O 2 v R — 3 v MERTOREK % Fig. 912
INT. RRFRIENE O 72 8 DA WA E R EALIE I 5 ms JE D H
DIABRY 7 F I %E5F, Fig. 8 D—HMD AT v F&EFETL
Tetk, BIEAER A A 2 Y &40 U CHOERIEERRIZ 3

Z LT, HUL 5 ms FHICHET 2 HhEEEEE A, 5
A SN FMATE IR T % E < 2D OPLERH R A 170,
EREIT S Z LT, REEMSIT 8RBT S

VR — 2V MEOFTENE, 25 E e BRI S
ENTODIREERZ, WEBEMMI VK- b LT
ETFMET B L L L7z, 2D, FHE e 0P %
BEREAL L, NERAIRBEERE & oK o MIRREE AT 53]
L7z (Fig. 10 HHMBs) . &l S 7z IRREEFEER & IRRE@ AN
IS 5 ms FICEIMET 2 A%, FHATIdIREEE R, IRAEE
BOMETAETIE AL B\, ¥ T7aVF—F v F DK
FINERE %785 X — & TR U7z, FEBRZERGHY — L T
L 7= A B S o € 7L % Fig. 11, IREEREOEF
L% Fig. 12 128

Timer
interrupt

-

Check
walk state

N

Calculate
next step

— 5 ms cycle

—

Fig. 8 Processing steps of path tracking walk
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Fig. 12 UML statechart diagram of FSM component

Table 5 Comparison of processing time [us]

i Walk Next
Interruption | Input port o
i ; status position Total
processing | processing checking | calculation
Original 42 - 309 351
Component 22 80 50 | 280 432

6.5. # =7y MRIBICH T D EERERR

ASIMO F#1c & % EifEfERRREIZIE, SILS THWwZa
VER=FV I =ATA-FEBIETEI AL, 47y
FEREECO VIS L LIET FT CEITTH I ENTE .
BECIRTFLCEL T 285 40 —21F, & TT 740
RAVE—FV IATF—AR—=Z I ENTED, 3V
K= v MR AN AR T 5 2 &N TE -

6.5.1. EfTIERIES

FRIZE BT T X P ORER, 3 VR =3 MELZ24R
FEBHEHITEIE 5 ms JEIATTEMEL, IREER T VR — %
Y EHERGRED ICIREERE L T\ B Z & AR L 7=

51T, TR — 3 v MUATTROMIRE % Lk U, Wi
MR —HT 5 Z & &ffEsa L 7.

6.5.2. fLIBREREETAIRE R

N=FUTREAL LWEWZLTWDE D ERGEY 572
DI, RFEEPEBITIONITREE A2 2 v R — 3% v MEAT &
%CERMIL 72 (Table 5). 2 vE—3 v MUIZH =0, T4
DTAT T LG, 44~ —HDABMIEOFELEH AT &
T, IRREEHN & AT ERH R X 27280, IO
PR A BRI 2 2 LI L WS, a v R—% Vv ME
B R OALEEIER A 81 ps (23%) BN L T 5.

6.6. E%R

ASIMO DRSBTS Da Yy K—3 v MUz k5T,
RETL BT AL HEAER L2 VR =3V DY — 2
I—-FMBIETAZ & 4L, SILS, #—7 v I O L
THHTZX2Z LA MRTHIENTE .

%72, aVER—3 Vv MUIZ & 5 T, AUBEHER] A 23% B0
L7=. Sl OEEIEICS L TR, FETEELRIITS -
72, KU R UV A B R U LB R HE 0 23 O W T
HBIZDONWTERT 3.

IVR—= 3V PRGOBIEIZ K > THRRTEE R DI, A
NE—- P OETHS. Fig. 11ITmEnTnBd k512, Hit
MERET Y E =3 Y bADATIE— F OBIT AT 81
b, ZEF—294 X1310 75 2054 N DO TH 5.
fiil % D AT)HR — MMINEFIZZ BRI TTHID 720, K —
b ¥ & ZE W OB RO PR & 72 5. FHIlO KSR,
T ZAWMIE DT — & ZEREIE, 20 34 P RERET
9.4 ns EVVIRMELNTHD, 8K — L ZERKOHEE
WLPRREM] 9.4 X 8=75.2 ps & LKL C Table 5 K056 Hh
B AJTAR — FLBEREBI O 80 ps 13 Z L ki E L2 5N 5.

SRO3a v ER-3 v FEITE, Fig. 11 0k I2i84
OFH & IREBERM ORI Z 12K — b 2R L 7288, 84
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EREEANE —DDOR - MIF LD THEIT ST & & HE
Thd. ZOWH, Table 4 XD 1000 754 + ORI
16 ps TH 5 728, MBI OBEHNE 16 X 2 =32 ns(10%)
UPICHABZERTES.

7. RELES

mBICHRTM ISBI§ 2 FEHELW BN DTN 5
HRTM & RTC {EARIZR LT R ECotpk 2 B ndnaE U 5
rhTns.,

- BROT T P aANERZ ST — 2K — Mk

- REEER T VR -3 Vv b OBUEIREEB AR & UHUS A

VA =7 x— Afhhk

IS PRERIEARIE, OMG O u R 7 1 &7 2RO LA %
RET HREEETH 5 Robotics Domain Task Force IZJE
9 % Infrastructure Working Group {24 T, FSM4RTC
k& LT, 2015 o ARG BE L U 22 fHE L
ez HEtEhTH 5.

PRIk & L5 Z & C, RTCH#RO I FL Y =
7T, HED H 2Eda VR — % v HGE L RREE
BV KR—3 v M EMHTEIENTES.

8. ¥&®

[EIBRFEHED RTC {LARIZHEIL L DD, Ml OFERENLIE % fi
L7za v K=V MEAI FLY 27 HRTM 2% L 7.

%7, HRTM 7V — 27 — 2 OUHEARIET 2720,
ASIMO ORRFEBHEHTHEETALL, ER LA 7L
FraO—- NGO T O Y S A5 L 72, MRalORE%R,
VK-V PO SILS B K UFER 4 — 7 v MNRIFET
A TcE2Z L, N—F YT A4 LEREETZLT
W5 ZERFGETE /-,

aVR—=F Y MU, RitY itk o TESESh Y
AT LETANSERK LA v a— R, BifFOo 7
07T L0 5 BENHEEEERWZY - 2T - FO—%
B2 2L THRETE S0, BHEEIROHS Vv —2
I— FORPED L, * V7 F ¥ 2R HE D EH I
T% 5.

S#21%, HRTM % Fiuvy7z ASIMO OFFIc&k 5 a3V R —
F v MERBAREOMROIE K EHIET & & 812, fnakitrk
TdH 5 FSMARTC OFFHEIL AT L, SHERITZEpEEI 2 o
Ay b A ORERAND HRTM i FH F#EFH 0 fik % X > T
ERR
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