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Toward Self-Adaptation of the Automatic Cleaning Robot

TAKUMITSU KUDO™  HIROYUKI NAKAGAWA™  YUICHI SEI!
YASUYUKI TAHARA™  AKIHIKO OHSUGA™

We study about the self-adaptive systems of the automatic cleaning robot. Our proposed system that moves various objects by
the using of our application incorporated into the control mechanism of the Roomba is toward self-adaptation. In order to change
the behavior of Roomba to match the characteristics of the object, we have used the MAPE loop methods. MAPE loop is one of
the approaches of self-adaptive system. In this paper, we evaluate the effectiveness of the self-adaptation, by experiment to move

various objects using the MAPE loop methods.
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B ZHET 52 SN TH S, Li L Roomba DA
T ERTHA TV 2FAL, I3 &2EILTWS.
IHBEFALTHT P22 N 2BEIT LR Y, e RH
fE% Plan CRIEI§T2Z L2k~ T, A7 V=7 FOBEHD
FENTEENMT D ARENRDD.

AR ORERSOFAEE LT, A7V =7 FOBEN
KMLBRIC, BCESO T F Y A8 Y 12 Roomba OEIE
MERBCTE70, FHERSDL EVZD. LrLl, VA
T AR E DLEEIZOWTEHBEAI TS Plan 7 = —XIT
BNWT, FHSIEIZEDEER Y v RO LD & T
HMRZERE L TWDHZ EICERL, BOEGEHOBETH A
TV FPRERRWRERSHE, FET AT XA
Monitor @ BeflsCOBAREE N Db 72 EAR D HNTHEY,
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FHRIZBOTUTERERZ W N R 5.
7. BAEMR

AWFZe L FEIC, RMOF TV =7 FOBENICEER L
BtaRy FOWHEBECE DA 7Y =7 NBENCET S
WFFREEFIR KO, ARWFFE L FERIC B G A7 L&A
L7-, Roomba DWHIREMEIZHOWTHEATS. BALE-E
Bl % b L ICARBIZEONLE-S1 &2 HRk(L 3 5.

7.1 BEARY FORRICLEA TS H +FEE

UAV LIFIZN DA 7 V27 hORIEERZH YT 5 0
Ry hE, UGV ERFEND ATV = FOBENZHEY T
aRy S OBHEBEIC OV T - TWDBHFFENH 5 [8][9].
UAV [3TRITT 2B Z b o-aRy S THY, UGV 23l
ETEATE WA T O MBET A ERICOVWT, k
ENOLFT V=7 NRELE SN TWAIREL (PUSH Y,
PULL &) [9]%, BEifgsdikaFIM L CHlrL, o UGV
DHL, TOXFT Yy FOBEICE LT UGV IZEE %
T 5. WETIHERCUAVIZUGV IZX L TAT V=7 b
B L-iEhikE e s — b5,

ZOMZETIE, A7 V= FOBEITEOEHRERIC X
SC, A7V BRI ELBHTE RN oTBOTT T
VU TOENEE L. R, A%, BT
NITYZXLDENZL>THT T =73 DR % L3k
TEHTETHD. £z, KR TIEHREBEIZ OO THE -
TRV, ZOFFRERFFREMAADELFICLYE
MRV AT APERTEDLOTIEHRVDEZZBND.
7.2 BER@EW YR T LEEA L= Roomba OREAEIE

Ry b LE2SFICBT 5T VBB IOV TH -
TWAIIZERH H[10]. ¥ AT L0 HCHEIICBIT 5 G
S (Plan) o HEEK%E, 3 BEOT —%7 27 F ¥ &M
WEREEAOCTUTI ZE2RELTND. RETHEOH
A% 797291, Roomba OB EENMEICSWTH - T
%. Desktop PC Tzl H B4R L, Roomba |ZHE#R
TIBEZ1T\, #2E D Roomba 28 FHIE LT U 4125t
LCHEMLEMNTEDZ L EFEH LT,

ARFE L DFEHE L LT, Z O3ETIE Plan © H B4 LD
BN TH 57Y, Roomba DEEICL D AT V=
7 FOBENCE L THR-> TV DAARTIERW. 2, 20
WETIL, VAT AN OEEREO LTSV T EIZE
ELTWBHZEND, KgXovFIAThrAET7I34
DOIMEBERBEIZHAT L CHEBIG AT TV AR TERRH 3.
8. BhHYIC

AT, AEEBET2RBRE R Y MIBIT 28RO
EICOWTHEB L, RIZEINTZAT V=7 FOBENC
% LT, MAPE L—7 %% L7z B Cdiib 2 fbrme A
MTHZIATe Z & T, BRFEOAMMEZ/RL. 3 BT
FHEE LA T Vs NEBIOEANREMEND, 4 BT
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FEELT-BEOH MBI Lo T, Bkx RfE b o7
FTV 2 NEBBMTEDL Lo ERKRMIXOE
ThHs.

LU, K@ HCESEOBEA Y v RBRH LT
OFEREINTNDZENG, TV FOREMBREfL
ToBRIC B SIS OBIERGI D b b e\ EORER b
5. A%, ke ry bodc#EMeliZmiF T, Plan >
T—ATHT T =7 HHEDFELE, Roomba 23347
PERAL TA T V=V FNEBEISHE DY — LORENRAIX
THD. Fiz, KimLTIE Monitor D7 =— XA THT V=
7 N OBPNIKB L EBRICH IS E{T> TWAB A, BIfE
TIEA 7 V=7 MBIFOFIERERKELLL TS, 20Tk
ORELTCRBMO LTV ATEHA+TSTHY, L 0EkE
DEWERIRO T F U ADRRH B TND.

A% OB E LT, Roomba WARHDA TV =7 &2
FTE DL HITT 5=, Roomba 236k~ ZRENE 2 34T
BRLT, A7 V=7 NEBEISELLORFEE AT LE
Plan © 7 = — X THEET L. F7o, KinXOKRK U 4
Thd, AZV—=rDoED7L—AT U RNZTFTRLS, T
DRI T A TV A2 RELIE, HHPHUA
T LDRBUTKHILTE 2 K 9 IfiAZr o AT Lo A Lk
fbx BHeT.
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