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(57) Abstract: A mobile robot and an operation method of the mobile robot are disclosed. In the mobile robot according to the present
invention, a technique related to the periodic removal of foreign matter smeared on casters is disclosed. To this end, while the mobile
robot is driven using a wheel module including a plurality of drive wheels and casters, the mobile robot senses a neighboring mat area
by using a sensot, in response to recognition that a caster care mode has been started, and moves so as to be on the recognized mat
area, and performs a motion run set to remove contamination of the casters without leaving the mat area. Accordingly, during moving
of the mobile robot, damage to floor surfaces, due to scratches or like caused by foreign matter smeared on the casters of the mobile
robot, can be minimized.
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131b)5 Egtate] o] Foid = glrk, 33 (130)9] -5 Al of 1ol o] 5
FAE Ao gH ol whet Ao H e, -F A Fo LED o] ¥ 5E T3

ol AFE 4 9

TH(130)= %31\*4 T2 (135a, 135b), ==2] 7N 2~F(131a, 131b)7} A
HAl @2 Aol A 5479 58 (135a, 135b)°] -5 R E Z7E 3]
S| Asto 2 M, olF R (100)2 T A Z 4= st}

7 BAH ol 5 ZE(100)2] A A HRETA S Bl EE o),
w2 olF 22(100)2 & AH(110), 1 H5-(120), 5 3F+7-(130),

(140), = = -(150), ¥l 521 (170), Al o1 +-(180) R A 914-(190) 5& E&
520 BAE FHRAES o] F B TAs = 9ol d BHH
= ot ol A, A el AT E = ol F B flol M dAd

fas B urvh B 42 s sE 7 5 9
1072, o1 (1003 G A 8], o2 Fo AT A5 A8, T
S| Abo] o] B4 B4 b5 sz sht ol e RES £IT 5
Slck. i, 7] BAR10)E, ol F 22(100)E sh} o] el vl ES) 20

Arshis shpol el BES T 4 st

7] B2 (110), ol & 59 WLAN(Wireless LAN), Wi-Fi(Wireless-Fidelity),
Wi-Fi(Wireless Fidelity) Direct, DLNA(Digital Living Network Alliance),
WiBro(Wireless Broadband), WiMAX(World Interoperability for Microwave Access),
HSDPA(High Speed Downlink Packet Access), HSUPA(High Speed Uplink Packet
Access), LTE(Long Term Evolution), LTE-A(Long Term Evolution-Advanced) 2]
2 QlEl Yl B4 71 4-% AHgsto] QF A% Au] S0 BN Y% 5 9lvk
I, A7 S5 (110)F £ F5 22 (Bluetooth™), RFID(Radio Frequency
Identification), % 2] 41 & 2l(Infrared Data Association; IrDA), UWB(Ultra
Wideband), ZigBee, NFC(Near Field Communication) 52| A8 S4 7|&=&
A-gSte] 9] @ Bt B S 5 gk,

o] ej =] (120)3_ og/\o]- {ﬂi o) Ej o Hg} 7}_1]1]5]_(121) I:EL— oﬂ/\]- o] ej u N kA= e}
AT JEE Y &3 TA1E(122), ol & o] vlo] A 2 ¥ (microphone),
AgARRE AHE QEN] A A AH RO A, N 5

E]{ %] 7] (touch key), 3 A] 7] (mechanical key) 5)& E 33 4= At}

A= 120)00 A = AT ol B, 57 ol o] A] Hl o] = A ¥ of
Aol oz Aed 4= gl

lr

A
2

KeN
=

:
O

ol e
y3

o
K3

2,
T N
rle
o

b
o ok
=D g

2

L e
oX rlo yo oX

ol
r

-
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[77]

[78]

[79]

[80]

[81]

[82]

[83]

T (130)+= °1F ZH(100) A 9] ol-§, 3]
FAF(130)= H9 7EH, T EE, 579
At ng*l‘(l?)o)/] T2 Al o] 180yl < H
Ao E ], -5 A F LED 59 FEH(153)5 §3
AT (140)= ol & 25 W AR, ol & E2X& 1
AR A B 5 Ao & shE Al str] 9] g ek o
ATt o & F0, AW (140)= 7 A A (141, proximity sensor), =5
2 A (illumination sensor), B] %] A4 (touch sensor), 7} 5= Al A (acceleration
sensor), A7] Al 4] (magnetic sensor), 5= Al 4] (G-sensor), AF0] Z 2~ 53T
A A1 (gyroscope sensor), 241 4l A (motion sensor), RGB 4l A, 4 2] Al A (IR
A A: infrared sensor), A|1-$12) Al 4] (finger scan sensor), 553} 4l 4] (ultrasonic
sensor), & A 4] (optical sensor, o & & o1, 7hH 2h(121 F2)),
nlo] 5 2 F(microphone), Hl ] 2] 7| ©] X](battery gauge), 3+ A (& &1,
719 A, S 5A, =5, WAFs FA AL, D ZEA] AL, 7E2s ZEA] AL F,
stk AA (& Eof, AR} a2, Ao AAM, A 14 AA §) F Aol
S-S 23S 7 ot gk, & A A 9 7H7\] g et 212, ol d A E T
Aol % & o] AA oA A H = HARES Z£3ete] 283 5 3
5 A7 AT (140)= ol =, vt A H 5= AR ek 9

N

=

> o
4
ol
r
iu)
o

m

u

4>
rz

i @
2

od ¢
off

r
> rﬂ% mg
Lo ‘W %
> E o 2l
24
ot
)
T
¥2
)

)

O

| A7 4-(140)= A 4-(130) 9] =72 | =By -5 Hell =
=42 ARV A o A AM143)5 £33 o]
] A (143)3= ol & B0 FAF(130)2] AT o] Foull A Fwol
Fhell ek, IR A4, 22 8ke] Bl Al = st 5= e
A AM 1409 ol 2= Ty G A, A3 ALY g Al e
A AA, g g 23] A, A SR 23] A, AT 2
Al X—M*d = Al ~°l itk i, 23 A (141)3= vilv] Fhelel, = 2-9)

Jud

e’

S
et

o )
ol

-

AT, AWXHA W% ‘sl ? xl 3 1A e = gl
FHIF(150)3= A2, A B S e i d 55 2N ;}
Ao B X ~AAN5]), & FEHE(152), F &Y Pr(153)zx401 )
X3 vk HA =A151) HA A 9 45 dolo] 25 o] F AW
Ao IO EN, BA 238 TS o gleh o 27 B A

#-Z, o5 2R (10002 AFEAF Abel 9] §1 5 QTE 4 l*%— Al &8k AREA
AHFEN V5ot Ao, 28 AHA |~ ﬂﬂf‘* ATt

= H(153)3= 3l 9] Bl o] 88ho] o5 2x(100)9] oW E TS

7 ,

rU

Lo E 59, ol F ?._H(lOO)/] T%T(BO)oﬂ
Lol =S o]y e AE T H HEE(153)E £
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[84]

[85]

[86]

[87]

Ao F(180)= Shll =5 9] Q1 A5 7=t B H F2& Falstr] 9l st
e ZE2AMA8DHE 2T = AUt
Y E A A (181)+= T HolH & o] &8t dlgA o w -4 st
o|Alo] X dlS ﬂé% T ok A 2 A A (181)% Hlo] B vlo]d(data mining),
tlol B A, X553 o AbAA D WAl 2 daes E V=S 9l o] 8
1S AL 37, A 2 2885 7A4E 7 Aok Y ZEAA18)=
E& T AL A AL A AP Ao| dH 767] ol
= H AR E AFs Y, v E A, AR 2
| ojsto] =41, A, AL A ALY o] s =9 Eﬂ olH &
= TAE ey ol g W2 E g g 4 9l
i ZREAAM(181)+= o5 =Xl TE AU, v E 23S 3
o ol A, el 2 A A (181)+= M| 22 (170)E B3 2 5 2
A S5, e ERAA (181)= o5 B3(100)7 g
ol 3B ALY, ol F ZH(100) % S 7He gk A Hfol] £
A= 7 Advh thE A AA] oA, HEdZE2AMADE Fe=
SHoll A A ¥ = w2, = U EY A &2 T4l A& Eaf <
ofaf| M2 7hs s thE 4 W Ed & B3 7dE o
Eilﬁﬁ AA (181 ARHbA o = This = 7 4] @2 847, ] o] ¥
ntolid, o 5 WA HE= ThE WAl e 7)ol A AFEstr] f gk HiolH E A,
AQle), W, 22 A, AA H EEetr] fal, 4] HolH & sk o] 4o
tlol g | o] 2:of] A% 5 o] Fol xIth, e Hlo] B o)l A4 BHRE= M E
thE F3 o] dole 4, 74 g gt 2 V1A g5 Vs T Aol
S-S AR-& k= Al o] (180) 3= b o] 3 479
Ao RS (ZEAMA E)0l &fste] o4 4= vt ol gk e F L 7] 9
o 2= K 73 o] % A 2~ 8l (k-Nearest nelghbor system), ¥ A| =& (fuzzy
logic)(dl & &1, 7} o] (possibility theory)), 274 3] 2 (neural networks),
& =7} M 21(Boltzmann machines), ¥ ] &#}3}, H 2 A7 ©(pulsed neural nets),
A £ E W E ™ A (support vector machines), | -7} % ¥ 7] (maximum margin
classifiers), & £ 2}o] W (hill-climbing), f-% =2 A 2~ ®¥l(inductive logic systems),
W] o] %] ¢} Y] E 9] 1 (baysian networks), 3| E 2] Y| E(petri nets) (o] & &1, 7t
e 7] Al (finite state machines), & 2] ™ Al (mealy machines), 5] -3+ 4 €l
™ Xl (moore finite state machines)), ¥+ E @] (classifier trees)(ol] & 0], HAYE =
E 2] (perceptron trees), A1 3£ E W E| E 2] (support vector trees), "} ZE. E 2] (markov
trees), E #]-% A * (decision tree forests), M3 < (random forests)), -7} 2.3 2
A] 2= €l (pandemonium models and systems), = ¢ 2~ E] ¥ (clustering), 15 *] 5
Z @] d (artificially intelligent planning), 13 A5 &l S (artificially intelligent
forecasting), ] ©] B| 3% 7% (data fusion), A1 4] 5% % (sensor fusion), ©] 7] #] 357l (image

fusion), 73} &} (reinforcement learning), 57 & 4! (augmented reality), =l ¥
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[88]

[89]

[90]

[91]

[92]

[93]

Q12 (pattern recognition), AH& = &l 'd (automated planning) 5 ©| AT}
Ao} 7-(180)+= ol Bl 4], WAl ¢ darels H w2 7S AREske]
AR = AR AH ) 7 Zxske], ohl 252 Ad 7 F2s A
S k. ol & #all, Aol (180)= eI Z =AM (181)<] HolH &
, Al EEt 28 = Shek Ao F(180)= A 4] 7]HE A28, F&
g e s Tt v vls e AT g ey, 59
2l & 5o, HA| =] A28, A3 A28, 71 A gk
B es =S Vs E AT 5 A
323 BE, - E(STT) A+
o 5 S AH A Ay BE v 2
of AelE 7hs 0}74] St AME EEad 3% 7 v A8
/] }\]/\Eﬂ o= H]o]]:/i =4 1:!1:41 U:TL;_
T 7HE = T V1A, A A
o]

3 oldl A A&7}

P

= o

)

2
i

D |
[

i
Zl e o

A
>,

>
L

L oo g
ro, Ao Jlﬂ
]I> i

>
off &
>,

u

tH
<t

2
s
iz
%
>
ols
=
@)
2

=N
2L

> Lre,
e

e 2
_Nt_';
A

ko

!

2,
101'

,

e it i ox
>
[z 1
2 o
kA
rir o
)
&
<Y
=
=
of,
)

(e
lﬂ o mm 5
N, d
N, d
©

% O

E* cg_] ](ASR) }\]/\Eﬂ KeN

W 2 g o g e o

not Lo
4 o
¥o >
~—Em

12
iz
(22
>,

*1 Aol 3(180)3= e 2 A A 181N A 9] HlolElel 7] 23}l
=2l ool o w BaE Pul £ wi AL g Ao o o
L8 AT A8 AR AN ASES TR £ o,

AA 1810 o3 e dlolB ¥4, WAl e Share]E W v

MO, o] 5 2329l Bato] AW, Aol (180) ol ] @

& 2] ﬁokﬂ ofF 20| T4 RAES Aol T glr.

(1801 Al o] Hedo] ZA ko), o] B 22 Ao oM, AYH T2

=) A~
sk = 9l

“1]—1—‘7/](170) o] ZH(100)9] thFet 7] 5= Al et HolH & A3
H 2.2 (170)3= ©1& 23 (100)° A 7-& ¥ 3= th=2] 5§ Z 2 13 (application
program == ol & ﬂ] o] A (application))T’Jr ol ZH(100)9] & 2HE 13k

HlolH &, EH o && A3 o Aok =3, w22 (170)+= AH&Ake &4 o 3}
7l T g hiTb s s S50 5 AFE & T

H 22 (170), ol & E° A W =2 EF)(flash memory type), SF=T] 222
¢! (hard disk type), SSD E}{](Solid State Disk type), SDD E} 9] (Silicon Disk Drive
type), HEI U]t o] 7= who] A1 2 E}¢)(multimedia card micro type), 7H= EFY] 2]
H 22 (o & B9 SD == XD W 28] %5), F(random access memory; RAM),

SRAM(static random access memory), +r(read-only memory; ROM),

>
el

o?‘:' 2 ox of of N oo
Dy
0,
_IE

Ot
i

e g
S

offl i
W o
mlo

2oy W N
Jr e N H
i

EEPROM(electrically erasable programmable read-only memory),
PROM(programmable read-only memory), A+7| w|}2.2], 2}7] t] 2~ 2 Fr] =
% Mol shibel ehle] Aol A& 3 5 ek,

Ao (1801 7] -8 T2} BAH B olo], FHH O o] B
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[94]

[95]

[96]

[97]

[98]

[99]

[100]

[101]

[102]

[103]

E5(100)0] AR 1 & 2HE A of gt A o F(180)= A ol A Ay &
TARAES S d8 £ &9 Elb 2%, dolH, AR & A sA
W22 (170)0] AgH & T2 IW S F 557, FIH130)E
q

Aol gt o &M, ALg Aol Al 44 g Zéi Ve e Al B A g 9l
AH(190)= A o1 4-(180) 2] Ao sfoll A, < 3-o] A, -2 A& A7}

ol o] & 25 (100)°] 3 ZF A QA E AYE Tt o] g

AF190)= viE 2l & 282 4= 9o, 37] wief el = Wad v e e

4\

WA 7He g G o] miE 27t 4 gl

BN AT T AolE A, ofstell A g EaE thek ek A o =
whE Q) 2] F2h Alo], iz Ao = A shy] fstel AR H sk
&2 g v E ok, g bl B2 e] Sk Alo], Bz Ao Y
M X2 (170)00 A7 Aol shufef 3-8 ZRIIEE 5ol ofsto] ok
ERGIA e o sl

G o sto] AALE thkt A A] elli= o] & Bol, AXE o], ShEgo] iz
olE e 2%H AS ol Fste] AFH HEaz ook FAN FA R ¢l 2 7 Sl
715l A el A 5 9l

T, 2 gl #EE olF ZH(100)2 H7e] TEE, T RE, H 550

MBS ol &oto] =85 FF 7

5 3a, 5 3biz B g A oh 22| S (130)0 3= 5529
N2~ (131a, 131b)9} A L FEE Bl EHEo|t},

¥ 322 X 3bE FEE, ol 5 2310002 FA(130)3= 5 H(135a,
135b)3} 7| 2= E](131a, 131b) & E 33 AR ES o]-§3to] o] F 2L (100)&
Z%Mﬂq

ey

B &

B e X
i,
r -y r
¥2,
o
o}
Q‘L
Q9
S
o
ko
fl
rl
iy
A
ihs
ko
i
k)
o
A
(ot
ko
i
o
ko
-n

e
Q‘L

r|
Y
o
[l

S
>
o
m
8y
xo, !
kY

B2, 579 752 (135, 135b), 179 7 ~F(131a, 131b), T2 F =

(133a, 133b), 7L o]l 7hol = @, A X g, FHRE & 298 5 9

T 752 (135a, 135b) A7 -5 B 25-F] 3] H ¥ & A g kol

S EA, olF EH(100)°] o] & 7 I A ghot. Jof -5~ (1354, 135b)
TEE| IS AAHAY = FERE Y W5 A4

Ad=E 5 St

o1 =1 obeh(133a, 133b) 7120 2L 2E obers}, WA M el ghe] 154

[e]

ik
o

o}

o N o
N JF« o

N
é—u

st
Y
o

TxA At B %3 (135a, 135b)¢F F79] 7] 2~ E(131a, 131b)=
79l WA oFeh(133a, 133b)0l] woat WX E 4= vk 7 A BE ofohat H A
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[104]

[105]

[106]

[107]

[108]

[109]

[110]

[111]

[112]

[113]

[114]

W o} ok =g A o] Fol A 4= 9l

H=ol 7) AE](131a, 131b)F ZEE 7] 2F(1312)9} o] A ~EH(131h)E
EFE S ok Z2E A2E (13109 2lo] ALEI(131h)= 55, o8 &
270 e E 4= 9l

ZEE ANAEH(131a)E 559 W ol (1334, 133b)9] 7 WA BE o]
AvER-ol A= 5= vk glo] =B (131b)= J9] B2 oFH(1334a, 133b) 9]
7} 5 A W o} Qo] ko] A= 4 Qv

ZEE AE(13la)= A AEH Bt el ZRE H S
7N 2~ ¥ vhr] = 7F 22 BB ofqhe] Ao A X E
ofgho] AX ¥ = A FHS 3T 4= v} ek ZEE F -2 I 2~ F vl
FHEES AR AN A WA= 5 k.

g o] F| 2B (131b)= 7] 228 vir] &) lof & 23+ = gt} o] v, 7] 2~ F
vt = Zp {2 W ofghe] ko] AxE = 9l 4 H A
TFAEHE LT vk 3 o] A& A A vt FEEHS THOR
3| A = A w1 4= 2l

=2 75 H (135, 135b) 7, 0] LEE F| 2~ H(131a)9} 2o
N 2~El(131b)3= Al T 7 L3HA &2 ol A 3| A 4= gl o, o] F
F2(100) F9] 75 (1353, 135b)2] 2] Aol ol =3 o= 3l

4o EEE J)2~E](131a)7F A ] ol wpef s A AR H, T1e]
&5 3= H4229] 5 (135a, 135b)0] 548 A Y A8, 1ol uje}
M= maarE BA S} ol el §k A 3l gt s 579 gl
7N 2~ B (131b)ol| A &= wkA &k},

gt o] ¢} o] =3 (130)°l 2] 3 o] F ZH(100)2] W S8 o ufel,
TR 0] | 22Bl(131a, 131b)ol = ol B2 (o, 941, Bdfl, &, vl g 7ket, 4 5)0]
FA T ol gk A9 o] A ~E|(131a, 131b)7F HFEH S A ¥ o,
vheH o] A e A A H Fo] mpREAY F&d 5 Qi)

ofol, ¥ Al Aol A 3=, o] F FEE(100)9] H572] 7] ~E{(131a, 131b)°] 2
ol 2 AL FV Ao Z AAF] gt T2 HE TS Eg, 5570

X

3% 5 ek of W,

Tk

o3k, & 4z B g o] AN o of] wp2 o] F o] FAE W (400)S A 5]
e & BFEol.

Y45 Fashy, ¥ouhyo) d = 5(100)]

Al o7(180)7F 7| 2~ ] ] BETE WATE L5 /14 8k dAl10=

NE A B, ol 5 Z5(180)°0 HHH 7] 22E](131a, 131b) T H o] %

Ao B 0B AAS] AT FH REE o] Gk ), 5
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[125] o9 o] W E o] A =W, Alo] 7 (180)= ZH A1 | wjE ] & Sl o] F
FH(100)°] R B, o] 5 Ri o] TR (130)] TAEH S A=

[126]

[127]

[128]

[129]

[130]

[131]

[132]

[133]

[134]

A 3 RTH(430).

A dlol nhef, Ao (180)3= FHH Wl E G el A o] & 25(100)°] &5
AR AAskar, AAE A3 E FehE olE 23(100)2] A S aLA (e,
A Ao o] ol F 2X(100)9] FHWFE VEor G
L5E)shaL, o] F, ol & 2x(100)°] 7] AR A S el vl E G
AT AL A A

ofu], ol Ex(100)°] 2F A4 & olF Ex(100)2] HAA| AA| % = Fell
71zstel AAE 5= Qlth Bz, olF 23(100)°] 2.8 A4 o5 2ol 17
SHTR a9l A AL o S S0l niE W ate] ol T se X e s A4
- A

SEGH AL ool whet, o) & (100001 7] M E G 9o kA,
AlA+-(180)= Fr72] ZH=F (1312, 131b)7H W E &} o] whepd o] 2.5
st e=AE Alshs A& F7H2 732 5 3l

o3z, ol& B (100)°] MIE G flol kA o =, 7 HiE1(131a, 131b) =
AR7EE ol nped o R E w AV v EG o nER o & 5ol 7}
2 FE el BAE 91E RS AASHA] ] SH] 9l ket

gl Axt, H5] A 2El(131a, 131b) T A o] % AF7L W] E oo
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