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A robot middleware for supporting real-time systems and power
saving

TAKUMA SUMIYA™  YUTAKA MATSUBARAT
MIYUKI NAKANO™!  MIDORI SUGAYAT!

In recent years, such a cleaning robot which can be universally used which is provided with a computer has become widespread.
So, various service development has become easy. In our laboratory, we are developing software using the robot. The robot is
required varying the output in accordance with the recognition of the physical environment. Therefore, it was found that in order
to achieve power saving and real-time performance of the robot, the support of middleware is required. In this paper, We
discussed that have designed extension of the robot middleware IXM based on the findings obtained in the development of the

2014/11/20

elderly-care robot.
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Figurel Characteristics of the process of the robot
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Figure2 Outline of the operation of the elderly-care robot
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Figure3 Hardware configuration of the elderly-care robot
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Figure4 Software configuration of the elderly-care robot
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Figure 5 Function relationship diagram of the elderly-care
robot
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@ x+y+az100

TER DOIRREZ CPU A REM 7 1 & 2~ &

e
[y
=N
e

52 r—F R
BAFVaRy MlES AT 20, BELE IM 2325,
TRTCOWRENTMEL O —4-7 v A% 9 ITRT.
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T, POBEMETT -2 BV — T rE RN, RS
DRABEOY L Z DD OERRE e 2 (LI,
2—VPERBE v R) CEEGS T a2 EART S.
ZOBEZAEY O ID ZWFICES . =2 —FIHERIE 7 =&
0%, ZITR -7 AFY IDICTF—& 2EX AL, BfEMS
Tat AL, ZTF RS AT IDDLT—H HiribidAn
Ry NOHIEZITH . ZTOEHZ, RN EREL, LI
5L VWRAICIEA—LVEREETD. —F, JHRAY
(ZHREI LIS CEh & 722 < o HIBAITIE, B RS R B2
Bt R&E4ART 5. BEMARANLE S v 2L, 7
Ry FOBERMZB ST Z L CHBEBEN KBTS, %
D%, CPUE R 7 vt 2 2B 5. CPU i JT REE 4
Tt AL, ARENTCEEZICT —Z -T2
Mo, FThoF a2 ID ZFEAHT. ZLT, B0
Trt A0 CPUMHRDOEEREZIT . ML K & S TITK
JEHE D CPU T a & A% RITTE 5 Ll L-54, CPU
ERHRER T e 224/ L, fblew CPUDERE % &
R
53 REMEDORER

VAT ANERINTZ EBVICE L BET D2 FE R
TAHEDITIE, 77V r—a rOREENMENEAIS,
BEIHA T A T EATILEND D, RIFHETIE
CPU fREEH T ot 228 WT, o7 atw AR 7
;MEE LIGAIL, ThearTh~LiRiL, v AT A
OEEESFLHEZBINT 20 L Lz, BB, AT
LFHFHCE T 2 ZRMEOMMRE L CTEERFETHD.

arFF~LIREET S HikE LTIE, BEIO»ORE
BEEDRFIZIT O b D LT 5. Kk, a7 F~0lEEEL,
Tak ABENREED T DDA SUTENRNSH DA, @
W, BEEFATHIovRITL, O LIHREIZFRES
NTWRnZ EREW. £ 2 TRz o et E
7o ACHMUTETL, BE 7oA 2%A L
Wi hzEghsgs2 LT, BEHTIILOL L

EHODIZ, BEEEE L TEETLZ ok 2534
L, IXM 2253 7 v@mmimniz e, ZaiEfm T
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MBI 2 E1T 95 b D & Lz, EHO DI fork ZFIH
L, it xapniyg o R b ReEREO >0 atk
AEAERT D, ZNICE D 2 —FRARNICE2ILD =D
DIFR 2 EF L S IREHLE A TR 5. X 10127 u—F
¥— hERT.

KiED = AL TEEHE
BIo&x F70+X1 FFo+wx2
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Figurel0 Process flow of the safety device

WEEE OBIEL LT, =5 F&FM LT CPU A RIZH
(R 2T 7= B2 ToRIT T, BeEmEIcEEINT
WL T FNANY RII Lo TRET e RTHIBROH 5
ZERICIEE SN D b L Lz, TOHOT o A& EE S
HE5ETOXRFHIRFFTTHS.

6. BAEAFZ

Ry Ml AT AZBNT, BAIZEfET ST
F—vaERERET DI Ky =7 & LT,ROS(Robot
Operating System) [5]3&% 5.

ROS 1%, Y47 v MM KB TCP/IP@IEE4T/RH> Z LT, #
BoaRy NHTOFRy hU—2@EEZTHEE TS, L
L, B—HATOEY2—VBETHLY Yy M2 LD
TCP/IP i@IEZ4T» T 5. ko T, BHiAkoue Ry FHOE
Va—EROSIZE S THBET S Z LiL, BEEEICHE
NbhH5. £ZT, M iZu—ULTOBEICRNT, HF
AV EHG, BEEEON EZX5. LT, Toiks
AEVERF D TDO APT AL, T340 AFOBFH 5
DFEEERGHIZTD.

F72, ROS X, vy NOBEENMEEBELEZI Ny
= TEFITCIER V. g Ry ML, BEBHROT A ALY,
ZIZABMEEZT D LD TH DD, I TiE, /EkD
CPU FERIC X 5 EEAI T T, nly Mgy
BAEFERRMET S, XM ICBT 2E8BEMEFIEL LT,
M, OSHIEE 7 7Y r—v a VEHIEO 2% EE
LTW5. 0SHIENC LAEENL, =27 OEFHETIHO
ThHY, Z=2o0FFTNVEMAEL, CPU AFEE W44
KL > TRIEBEBZITHI LD ER-TND. ATV a—
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7 OBEFFAFSE[11] T, HEHERICE S MR T Z21T 5
LORHY, TOXLIBAMAZEAT LI ELMETH
LrEEBZBND. —F, TV r—va hckpEE
E, vRy MZBWCTE—X R EDONN— REENT &
DRERBIHEE LD EEZLNDLOT, 7TV r—v
a V21T ) Z & To— ROBIMESEEZHI#E+T 250 T
Hb. BN LOT—FZOEERDZ L T/H— OB
TEHEAEET LD ER>TND.

7. &%

REFo Ry MBI 27T —#FaoMEEEE b L
BEMEOMEEZ R L, FNENICKT HFRFIEELREEL
7o, THIFICBNTE, VTAEA AEBEOTZDO
ISER R DO FERRZAT o7, IERFFMS b EWIER AT Y
ZRAWCE=4) s barva h—LOF—FIHEEITH
Z LGB A HI T D FIEERE L. L L, Y
BER & AEVERZE TIE, VAT LAIa— L BNMERTW-DT,
ELIZFHEEEE T — & BE O LIS A O EREITH &4
ERHDLH. BENEICBWTE, TV r—v a3 d CPU
FIASEEZEGAL, 2R 77V r—2a v 2ET735
CPU ZWE L, b7\ CPU DERA &+ Hike, 77
U—varyOBERMAEERET L HERRE L. Ly
L, 770 5=y a VOBMEBEELZR L LSRG, 7—4
IR ERBAN o o TeRRIC RIS BN T LE S DS 2
bb. BEMICBWTIE, H5 7 RACREN X -
BEIWCV AT A REERET L0, BIfELTWD T e
TAEEETAIRLEB o AL AEL, BREERAL
-HRAICIE, TOREEE T o ANRE 7 0¥ 2D
AT AEZRE L. BEER2 bEIE E COBMEICES
W, TP ORETTARERHD.

A%, THOORBEIZOWTHAEZITY, $E LI
ZREFED TM ICET 5, £z, ROS THEEL L-BEA L
DU HITINELLEZIBND.
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