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Robot Software Platform with Safety and Cost Consideration
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Recently, robot technologies have been popular such as rescue robots in the
disaster fields and industrial robots in the factories. However, there are problems with safety and cost.
The purpose of this research is to realize a safety robot platform with low resource consumption. This
platform provides a collaboration between two component technologies: TECS (TOPPERS Embedded Component
Sﬁstem) component and RTC (Robot Technology Component). We evaluated the platform using a brushless motor
which 1s more difficult to control than a normal motor.



B X C—19, F—19., Z—19 (GtaH)

1. WFZEBAE S D 5

W, i, TSN OIEEMB), fabriay
DIEER E N> TEE(%21T 95 BT,
P—v2uRy FOXBEET, BIZRIZEE
S>TWb, aRy NATOT 7 v b7 4 — A
E LT, EEREMEFRZ P LICRE L
RTC (Robot Technology Component) D%
WELREDS Y 7 b o = 7 O FEBEAZ B[ F K

OMG (Object Management Group) {23\ T,

FERmRE L U CBRASN TS, Ll
RTC %, BIASE A (FATIRFICHERKZ B T&
5) AR—2RE LT-arviR—3%2 FTh b,
FD=, BIREREEIZL YD . RiEER
IELTHI LR WEEL T 57 RBHEDR & D |
ZRVEICHEN S D, —RIICLERIZED S
Ay DY 7 h =7 %, uITRON 72 X O
AP AT NETO Y TS A L OS ZFI
L. UTWEALEERET D, 5T, &
FbCmd i, A FEMZ D LER
H5,

2. WO HBY

AL TIL, HEEENS E TIT-o TE 724t
BCTHDLHMARLY AT LZH LIz R—
x v b ¥ 25 A TECS ( TOPPERS
Embedded Component System) ZFJH L.
FREOMEZ RIS 5, TECS DFrta L LT,
B EEX—RA L LizaryR—xr by
AT A REO/NSTparR—rr b U7
NEA L OS ETOEBERRETOND, v
7 AN ITHarR—xr YO
Bz 1R,

wopn 200

Logger File

avA—F o T TR

ropen  -read Serial
= close - write

X 1 TECS av®R—3» FEDOH]

IR —FR ME, o Hm =R M
Mfertitt+ s/ o 27 2—2 (ZiFA) &
thoarR—x> " EFHTHEALA X7 =
— A () 2>, oD 27
—2AEREETHLICkoTT T r—
a VERRET S, AR AV F T —AD
RBFE CREOLRFEETE 5, ZOHO%HAE,
Ty ANES VT ADAL R T 2 —ADHE
MNEICRDT, Z7AN0EYTILDaL IR
—3xr hEANEZHZ LN TE S, TECS
IR A2 N— 2L LTWAH ), TR
— 3 DR, FEEGDA— Ny R L
TZERTE, BRITHERDBIREDL D, £
TUVOMHEL FHITE S, 5T, EITH
DA =R~y REHET 52O DEHL O
L FELREL TV 5,

X212 RTC ®aryR—F FET LA
9, RTC 1%, T—#HR— &P —ERKR—F

D2FEEDA VBT =2 — A5 ->T\W5b, T
—&AR— M, g, HE, XTFEREOT—
BBETFHDA L E T2 —ATHY, —F
AR— NI, DA TEAERE, o= —
F v b OBERERIR) Z IO 720 DA v H
T —AThbD,

__/~/ F— R~ ~_

OR—3R> &

X{EO

1)
i\ H—ER— h
M 2RTC Da v R—FRv hEFIV

AFERAFIETHEILT S RTC & TECS D=
AR—x> b (LAF. TECS-C L WE3) @
LV, ERT LT v F 7+ — LOREMG &
X 32T, E— &l ELZRTBED S
4y (FAL) % TECS-C T, ¥—bEAmKRy b
D (A7) % RICIZ XK » TEBT L, A5
SREE T, RTC 225 TECS-C % | -4 % A 7

RTC  [hi: 2Aow - BE0E

Q if o j/f:&/h

2l 2FLALSa> JJ
2l7—5
L tﬁ

MR-~

DAZ —9 HASHE

o |BET—59 r A
Vs =t
20 BEZE a i

AR JR—F2 b

e
TECS-C T : £ 5522 CEmn3Em

el
EbZ S SN

K 8 &7F v N7 % — DRG]
EWFGCERRE L, et - AEa X NIBE L
Ry hATY 7 o7 7Ty M7 %
— LEREET D,

3. MRk

RTC & TECS-C O Tl MFAEEMTHIR
Nz BV, RIC % _EAL, TECS-C FHLE LT
FIHT 2%, 2079 FEARMIZRIC 5> 5 TECS-C
ZRA (FFOHT) Z & 2HETIIERWY,
X5z, RIC A+t BFFEEm : X 2)
X, 7—#F— RO, —ERAKR— k%F
HALlzarrR—x> NEBEMTbhI DN,
RTC & TECS-C filiZ, —ERAR—FZFHL
TBEDORICRDEZ X BND, KRGEHRE
TiE, RTC & TECS-C fHD#fE & LTiE, vV
T ILiE(E & TCP/IP M(E &4 ET 5,



RD TO
IR LA —C ------ IR &AL
(RTC) (TECS-C)

X 4 RTC %>5 TECS-C OFFOM L

RTC TECS-C
R® o)
TR LA L BUEng
(RTO) : (Tecf-c)

P T T®

Y A A
R@® :
[oees | | —T— |

X 5 /B AT LONEHEE

LRI BRI Sy e——

R® P [T@
SUPILFrlU + PYUTILTFrRIY
RTCH : TECS-Cfll
A : K
2 U7)LEE RETS5Y hIA—h

X 41277, mc@@)#ngscﬂ®)
DO LIZDWT#E 2 5, RTC 225 TECS-C D
FEH L OEBFEIZOWT, VU TAEED
Bz AWCEA3 % (X15), RTC (X 5 Z=4fl)
X, FEERAMIZEEFI OIS TV DY
oy ECEIK VR 2 L— & THEIfE, TECS-C
(B 5 A7) ITMHIA AR ECElET 52 &
FHEL TS,

X 5 51D ROEKRTODOIK 4 DITA D=
/f—*/bf%D O ORFRCHENT

ORR_ET T v N7 — L TRMET D5
T%é K7F v b7 —Ai%, FEEN
H%%%%ﬁof%kT%&DMﬂﬁ@@U
ML) #EL2IGH L CEET DS, RONHH
PR L 21 To 72856, 7. v—v %7 (R
@) Tix., B%ERE., B 1D 55150
DT D, WREINT=T—HX U TIVEE
AoaryR—xrk RO) 121%5,
aﬁm%cm LT v — T (TO)

. RTC {2525 53 T3R5 1D, 51%%1F
ﬁ%%ﬁﬁb\nj®9%®ﬁﬁwmbéﬁ
S, T—EEFHaL R—x k (1IQ) TlX
T—AY A X EERETH AR —R
NCHD, YU T ATy (TO) 1, #
AL O Y TBEEEH TS
R—R "N THDB, AT TR —x> b (T
®) 1%, u ITRON X—ZDY T )L XA A0S D
ﬁx7f%b\7yv—y¥5%@@Téo
BRI E OAMEZRINT 572012, &I
SR T E T E %ﬁ@i&#éﬁﬁﬁ
ZiEfT %,

@ Atsushi Ohno,

4. WFIERE:

(1) ¥ 2lb—ya VERETONROHL
P—E AR —FEHWE RIC b
TECS-C DM L A2 SR8 L 72, TECS-C @
BIEREEIL, ZNFE TOREE L O
RETHDL AR DMy FrIalb—
% RIC OENMEBRBEIXPEEEMRAHTIZE
bt nTtnsyIialL—%%
AW TEMERR AT 72,

(2) SEREEREE COREON L

P—E AR —FEHWE RIC b
TECS-C DI L % FHEFEEREE T O EhERE
BEL{To 7=, TECS-C OEHEBREIX
H8/3069 vt v ZEH LA — %
RTC OEMEEREEIZ. ARM Fut v 42
# L7- Raspberry Pi L TENFhENE
ERBEIT o1,

3) UTNEA LMD LWNT 7Y r—
2

P—E AR —FEHWE RIC b

TECS-C OFEH L&, U T ¥ A APED L

LWT U r— gV TORIEEITo

Too BARMIZIZ, 7T ¥ L AE— Xl

(753 HYDE@RDE—F L0, KR

HIFID B L) ICARIRE T T v b7+ —
LEEA GBEIIEZY ) 7 VEE E R
) +528T, UTIEALMEESTY
ETE D2 L MR L,

5. zﬁ%ﬁ%ié

(WFFEARERE . WFE 003 ) ONEHERF 7R3 12

LR

UesERmsC) (BE 4 170)

O EHAEM, WEY, EREH, ok

o BRI AE 5 i B R RE O (Bl ke &

L& %Hjjj74**k/\/7ﬁiﬂfﬁ|]
O%Er, 7 THEHRABE TS5 CE A &
VAT KEEEEE, 2015, &ﬁ&m

@ Tatsuya Yoshimoto, Toshimitsu Ushio,
and  Takuya  Azumi, " Adaptive
Assignment of Deadline and Clock
Frequency in Real-Time Embedded
Control Systems,’’ IEICE Transactions
on Fundamentals of Electronics,
Communications and Computer Sciences,
Vol. E98-A, No. 1, pp.323-330, 2015.

@ Al thth, ZEEM, KLEE, AH
T, SHEHAE,  ATUREEZEZEL
TeHMIAAL T AT LMIT Y 7 Ny =T 2
VIR—R v N, a v Ba—F Y
7 k=7, Vol.31, No.4, pp. 104-130,
2014.

Takuya Azumi, and

Nobuhiko Nishio, =~ TECS Components



Providing Functionalities of OSEK
Specifications for ITRON 0S,’’ 1IPSJ
Vol. 22, No.4. pp.584——-594, 2014.

(FaFE] GH71F)

)

Takuya Azumi, Yuki Nagahara, Hiroshi
Oyama, and Nobuhiko Nishio, mruby on
TECS: Component—-based Framework for
Running Script Program,’ In
Proceedings of the 18th IEEE
International Symposium on Object and
Component—Oriented Real-Time
Distributed Computing (ISORC 2015),
Auckland, New Zealand, Apr. 2015.

Atsushi  Ohno, Takayuki  Hikawa,
Nobuhiko Nishio, and Takuya Azumi,
" Integration Framework for Legacy
and Generated Code in MBD,” WiP
session of the 26th Euromicro
Conference on Real-Time Systems
(ECRTS14), Madrid, Spain, Jun, 2014.

Yuki Nagahara, Hiroshi Oyama, Takuya
Azumi, and Nobuhiko Nishio,
" Distributed Intent: Android
Framework for Networked Devices
Operation,” In Proceedings of the IEEE
10th International Conference on
Embedded Software and Systems
(ICESS2013), Sydney, Australia, Dec

2013.

Takuya Azumi, Yasaman Samei Syahkal,
Yuko Hara—Azumi, Hiroshi Oyama, and
Rainer  Domer, " " TECSCE: HW/SW
Codesign Framework for Data
Parallelism Based on Software
Component,” In Proceedings of the
International Embedded Systems
Symposium (IESS), pp. 1-13, Paderborn,
Germany, Jun. 2013.

Takuya  Ishikawa, Takuya Azumi,
Hiroshi Oyama and Hiroaki
Takada, HR-TECS: Component

Technology for Embedded Systems with
Memory Protection,” In Proceedings of
the 16th IEEE International Symposium
on Object and Component—Oriented
Real-Time Distributed Computing

(ISORC 2013), Paderborn, Germany, Jun.

2013.

Yawata Naofumi, Azumi Takuya, and
Nishio Nobuhiko, ~ Enhancement of
Real-time Processing by Cooperation
of RTM and TECS,” Work-in-Progress
Session of the 18th IEEE International
Conference on Embedded and Real-Time

Computing Systems and Applications
(RTCSA2012), Seoul, Korea, Aug.
2012.

Atsushi Ohno, Takuya Azumi, and
Nobuhiko Nishio, ~TECS Components
Providing Functionalities of OSEK
Specification for ITRON O0S,” In
Proceedings of the 9th IEEE
International Conference on Embedded
Software and Systems (ICESS2012), pp.
1434-1441, Liverpool, UK, Jun. 2012.

(& D)
AR I B

http://www.toppers.jp/tecs.html

6. WFITHEA

(1) BFge s

ZZREM (AZUMI TAKUYA)

KPR K2R PR Fa bl TR 9E R - BhZ
7 3% = : 40582036


http://www.toppers.jp/tecs.html

