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A=A QA Ao,

ol

of T3t HlolHE A= Aol sty I 54 Y (Inertial Measurement Unit: IMU)S X838l

Ea el

AXN BET}

FEFH AA(Convolutional Neural Network: CNN)ol| 7]wksle] 7] A% HolEHE EgstE A=A Ho]
HERE 7] A=A E JAskeE ON 710 A=A Q14 BRES x3gely, 7] dojx shvbe MU Z2H2he 7t
A, Aoz @D Xz AAE xzFsta, A7) (NS Hojx shte] ZEFM Z(convolutional layer)
, AHolx e E® Z(pooling layer)¥, Holm 3dhtel == AAY Z(feed-forward neural
network layer)¥, 7] CWe| HF &9& g vh& =3 AAT & X, 47 Holk st
ZERHA F9o A48 g4 Ad d<(step function)o]al, 7] Hoj= shue] Hrx e AAY Fo| &4
3} st ARFEE M8 fFW(Rectified Linear Unit: ReLU) 3491,

d7] A= shtel £9 & Hd £%(max pooling) & T3,

A2 A A2,

AT% 3

A1l lej A,

A7) g2 EXYE AFY T2 A7 AnHE B AaA B F R BRI A% E8S A7) F
ZF 2802 AFsE AZTEWA(softmax) =<

A3 4

A7 AAE deolEE A IMU Z4H2E 918 39 A & 242F A V&R 3k, SR 9@ A7) Fe X
shatar, 7] A=A dHolEe B dlolHE Y XEFelH, A7) B dolHe A7 AAE deolge 7|htste]
AxE 248 ZH(Euler angles), 7] A E dolgd 71¥tsle] Alak"E AEH YA (Quaternion), £ FA &
TE X9k,

AFE AY7ks Weelt A9 AFE BEFs A AR,

47 AFE AYFs et ARG AH ola aAH: 4% A7) AHY AL selF AxA A4 P
]

WE TS sk, A7) AzA A4 B,

Aol she] #Ag %x ( nertial Measurement Unit: IMU)ol &3l A2l 3] A% dlolg| & 233}

ZE5FH 217 (Convolutional Neural Network: CNN)ell 7]®bsle] A7) A=A dlo]E25E 7] Al
Aete @AE E¥ets, A7) Aol st IMU ZHhe THERA, AolmamE gl x| AME 3k,
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7] ONe Aol shel SR F3h, Holw shpel B F3h, Holw shuel W=Ed= NPT 33,
A7) ONel HF FES A% O AEEYE AW $& T,

B7) AxAE AN Al
9}, A7) Aolx shtel ¥=

RlD) B8 AHEHe GAE EHa,

%‘7] Aol shue] FE8FA T S35 F-EA Ald 55 AEste 9
5 st ARt A3 FW(Rectified Linear Unit:
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A7 6
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A5 /loiA,

B7] A=AE AAstE dAAls A7) AzAE B AlaA FR F suR ERs] A% E9S A7 HAF
FHozA Agely] fs 47 tE AExs A4E o #4s FrRA AZENXs Ges AHgets o
AE o E3hshes

I A=57be A7 A

378

A5l sle1A

7] A dolEE A7) U ZA42HE 1% 3Ahe] A 5 7z o] vkER g, AE= g 9 AR g 2
gotar, 471 A=A HolHe BE delE ¥ xdsts, 4] HE delEs 7] 4 E delgd 7nkste]
Akl ede] Zh, A7) A dlelgel Ziwkste] ANt AE YA, E= gAf BEE Egehe

MAE A=A Q2] (gesture recognition)S 3 7ol #3F Aolt},

r!

I B
< ABEA 7]%(Information and Communication Technology: ICT)o] MES}IE WA, ICT UZE}FAEZ A
(infrastructure) & &g dlolg +3 9 ¥ AsS HEste As AE 7|wo] FAikya .

ol¢} A, ®Eutd oulo]X(mobile device) ZI¥Fe] = JF=H =(Google Cardboard), 7H1& FFH
(Personal Computer: PC) 7]¥e] oF#] A FZE(Oculus Rift) 53 & thyst ZAE AoA s48€=
T v AR Zdl=o uig ot BAo] mEA oy, AFgRRe] Al AAH (gesture) S AA ] $I%
thoFet = Qo] 29 AFte} sdte] &3] AP ar Q).

U A=A QA A|xES] o FE wlo]ARATE A (Microsoft Corporation)el]l €3 7l 719 E (Kinect)el
2 4 der, ole 23Y A dF gntelaE ¥eeteE 239 Alo}7](motion controller)o]t}. Kinect
Fhelet(aa ), RGB 7helet R zlo] A A il E FHIE A7 719k A=A 1A (vision-based
gesture recognition)& FsI=H], AREA7E HEe] Utnlol~E FAY AL QTSHAE geEvh EE
Kinect 719l thFst ofZg Aol el A A&Ate] F29] ARE g55t= v AR + A RZEY )
4t J)E(Software Development Kit: SDK)7} Al-&¥ct. 22y, 7HHElS o] &3 A 2~x] 91218 Hol} Zof &9
ofs) W& WL, AFEA s W o] Jhmehe] WEkel] wat AgAd & gl
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Rk AlRRE Sl A0 S8 AFekA SekAU, Al oEA0l U =AY, A AlaA9] Y

g J§
ddstef= A

#d 54 F(Inertial Measurement Unit: IMU)S AM&3sle] Z&EFH A (Convolutional Neural Network:
CNN) 7]dke] A=A Q1als astr] sk 7/MdE 7ol H FAo /AET.

A2 7 5

Network: CNN)ell 719kated 7] A @ dlelHE Edahz A=A dolg 25 e 47] A=4E A2shs OW

Holx shite] AAlde wEm, Aax] 904 AABE Al @I HolEE A Holk el A
=24 Y (Inertial Measurement Unit: IMU):S: ¥3ele AM 2E I, Z2EFA A4 (Convolutional Neural

7]
U Al aA Q1A BES EFelE, 7] o she] IMU 222 7GR, Aol A3 X 9 Xz17] AAE E

gslar, A7) (WS Hojm 3shue] ZEFA F(convolutional layer)¥}, Zol= 3hje] &% Z(pooling
layer) @}, Aolx &) y=x9= AlA% Z(feed-forward neural network layer)™}, A7) CNN9 HF =9
= A% e Jexds AT F& EFe, A7) Aol e ZEFH T EA43 e Ad
(step function)o]®, 7] Holm shte IExs AAW Z9o A3} I4= AHFsE AP §49
(Rectified Linear Unit: ReLU) &<=o]t}.
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Elo] 7|Qkste] AlxbEl U ZH(Euler angles), 7] #A® dlo]glel] 7IHksle] Axbel HE Y (Quaternion)

= =1 A
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xgetal, 7] NS Aol® shve] 2874 T3, Hox shve] 8 T3, Aol& 3ol g=xs A4
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E e}
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A Y (Inertial Measurement Unit: IMU)S Z3Hst=
FEote 534 A4 (Convolutional Neural
Stel &b ol Alax 012 7IWE o Agek. 34 o] olya o 7A, L

T Al
23 Al RES FHBE 28715 tHlo] A (glove-type wearable device)ol T-8]E 4 T}, o} oA, CNN

B A E AR Al2H ol Te AR
. E

CNNE] e
ditdow, v AdWE d¥ F(input layer)st, st oo &4 F(hidden layer)¥} &2 ZF(output
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S QaelFe EERA WSt FAF A4 5EL sl Bk

T 2a YA ¥ 2be & T AAlde] wEt A aHE Q1A 9k dAIA ] .
T 220 EAIE wke} o], dA[AQl Al~H Q2] AIZ=EI(200) A=A #H dlolEE AAE] g 7A
HAY S (sensing mechanism)Ql A4 BE5(220)%, A E HolHE E3ste A2A dolHERY 39 A

E (NNol| 7]9kate] Q1218l7] 918k gt 9 &7 wWAYUSEA W 719k A=A Q14 RE(280)= 2
Aldoll A, AA BE(220)2 AMEA7T 288 R FE7Fs tnpol=(7E, AREAFS] & 28" & 2
2983 2A87bs tute]2(210) e FHlE S da, OW 719 Al 12 RE(280)& #-E7bs tlupo] =
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A 5o, & 220 TAlE upe} o], AlM RE(220)2 A=A #AI GolEE sy 93 HoL e
IMU(221-1, 221-2, ..., 221-j)(o]slollA] Aoz HzWE 2212 F7 |9 4 Y)E 33 4 ). oA
Al A=A A2 Al2E(200)0]4, IMU(221) & 2E #AA AA, dAd EA9 7IEEE 54357 93 o=

shube] 7S A (accelerometer) E EA Q] AEEE SAHE 7] 3 Yol e Ao]ZAF X (gyroscope) S
st ¢ oy, =3, U222 e EAE B AUFE FAs] f3t Hom slue] AEA

(magnetometer), <A A A}7] AlA(geomagnetic sensor)E U ¥3d 4= t}. o & £, Ax=H o #
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AAE vole& AR&ske] ONN(28D)oll o3 st EH{7F Fadrts 54
a3 s @%é}% ZA(olstell A "Alt-RelU F2"2 AHE F AF)S FHbshaL,

2l 1(200)9] A% H7Fe E3l A9-RelU +27F §848& Za SO, ﬂd iy
o] TFssh) e oA HQdnt. oldtdl A, X 3o =AlE ue} ol

>
>
s
L"‘,

q
34 SN RPAP N 5,3_;‘(]— 7
zEl(20000] B FAH FAow FHH ALA Q4 A2YE00)] $A AHE L
A4 AZWE00)G A TRE A 3 A B = Ao,

r>~

[¢]

T 3o Z=AE ukel o], dA[AQl A=A Q1A AARI(300) AREAFS] o 2EE ¢ Qe FYEY A7)
s Hrko]2(210) <} By #Zg7bs tute]2(210)¢F F27FseAl AELE HFE vnbo]~(270)E X3
Eia=
L 35 FEe, AxA A AIZ=E(E00) A, Al BE(220) S9EY ZA&7bs tute]2=(210)0 E3HE
= Ao g dirET. g5 5o, & 3¢ ZAE uke}; o], AN RE(220)2 AREAFS] & A=A #E dlo]
B2 74357 8 5719 £7ke g4 2o zhzh pu)E 5709 IMU(221-1, 221-2, ..., 221-5)& E§T 4
ATk, w3, ZAE uke} o], AlaA 914 A2EI(300)9] FHEE FErbE tule]A(210)E AN EE
(220)(E3], IMU221)Fe] A (7FE, I12C(Inter-Integrated Circuit) W& A3 & Ba F4)o] HE
Ao} 7] (controller)(230)E o ¥3st 4= Ut},
2y Aaoof A, IMU(221)+= A A53E wRe} Fo] ZH|RE 28UbF tlule]~(210)9] &7k ¥4 FiEo
FHE g Qdar, ol wel Erhe FA BEe Sk, AEE YW AATE S8 vk ok, 2 A
AAd= o] Aol A eFi, IMU(22D)E FHEY FEr7bEs tule]~(210)9] o FE, g E&X
i, &% FE, Sntg B3 Sl 7HIE o] olalE Aolth. AAFD A=A Q1A AJZ=EI(300)
IMU(22D) el o8] 7HAE dolEH & ARgste] 2e|B3 287bs tnte]~(210)9] 2&xte] E(7HE, &7, &
£ H/E et ool W, &x 9X, VeV e 22 EYA ds AAtske g9 ;ﬁ_ixﬂ

88y ZA87bs gupolA(210)7F FAEHE Z7] A HAAML AN RE(22009] %713}, E3] IMU22D) 2]
AREAE Al 22A o gk do]H de] A AL A8, IMU221) F919 4 IMU(221) 9] AXES Bt
+ Zig B e o] d(calibration)o] 8749 ¢ Utt. dE Eol, A7 AA7F ARSEHE A A7] = (magnetic
distortion) ¥ o] 54 Zko] =& op7lats o2l 744 aglo] Yetd & glorne AjHdolds F3 B
ol % ¢ JYvt. 2Z Ao, 22F AN AjHgolde Zvt AB(Kalman filter), <& & &
% Zqk ZE (extended Kalman filter)o} 22 HHE H&3l+= S 28T & vt ZAvk A+ F8 X8
st 54 dolHZYEH T4 A&®(dynamic system)9] “JEl(state )% FA43t= AA A (recursive) ZEo]T},
NeFAom watd, 2% e 24 t5d gk, A28 e 2 A FEake] 27 FAHXA T FojHH,
el Hdo] mdEe Zdtate] AE7F dE5E A 39 oAb FiAle] dSEnt. 4 Rl 3 o S5H o T4l
of 7|Wkete], Zwr o]5o] ALtE =], Eje] FAX 9} A T FHAE ABAlskE dlol AFE-ETEH AE
o FAX 9 MM FAX7F s Ent. olelgt oS3 JYAlo] WHEE o FAHX T AAH SR AFTHTE

‘|—’

Ao 71(230) = AA EE(220) 225 E 54 dHolHE FAlstal Aty 4 mA(250)E B3 HFH tw
2(270) ) A=A dolHE FAlstes #4442 & Ak, 41 wiA(250)= 2 E Alo]E(serial cable)y} &2

4 WA, T4 B4 93 AR7) 9 (electromagnetic wave) 9t @8 FA wjA), i o] xId 4 gt
™
~

= AA Ao A, Ao]7](230)= vlolAZA17] R (Micro-Controller Unit: MCU)(231)E ¥ 4 =4,
= IMU22D)9 9ls] A E HolHE [2C TR EFo| wE W AA IMU(221) ZH-E F4]
H dolEE xesE AlaA HolEHE B4 wiA(250)E T3 AFH yulo]=(270)d AlEE
€ oukel o], MU(22D = 35 7HEEA, 3% Aolzimx 4l 3% AAr] AAME XIS 5 Slewh, INU22D)
of oaf AFE dHeolHe IMU(22DE AF 379 Au 5 242 A9 7t&e g, 5% 3 2 A7) gs 23
g 5 3

=
T Atk yobh, A=A HolH= FrHAR el E v 9 4tk dF 5o, MCU(231)= IMU(221)
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[0048]

[0049]

[0050]

[0051]

[0052]

[0053]

[0054]

[0055]

SIHS3 10-2019-0102924

of olsl A dlelefel 7|utste] @ <de] Zh(Euler angles)(elZth, E(roll), A (pitch), L(vaw) #) =/
E= A YA (Quaternion)S E3sh= B ol E AN 5 o, A=A dolEs A dgd #AE
olE] 9ell® 1E|dk Bz tolHE X3

MCU(231)+= ol¢} Zo] IMU(22D)el <& &A= tﬂo]a?— MU(ZZI)E-‘?‘—H S8}
= A0, 2de 7 9/ne FJHUAS AN

st A sl "ake, oA Adsd ukeh 22 AlA é
A== 214 E%(%O)Oﬂ/ﬂ AFE = CNN(281)%
A =2 12 oA e] ARR-& 915k dolE 9] A& fl3iA

wE Ao A, Ao]7](230)E MCU231) 9 o8] IMU(221-1, 221-2, ..., 222-5) ko] BAS 71%538lA e

HE|Z9 X (multiplexer)(232)F v 233 & QUrd. A Awd wpel go], R Aol A IMU(221)+ 12C

EAS AFgEle] MCU231D) 9 BAIE 4= 9lon}, IMU(221-1, 221-2, ..., 221-5)&A Al&d < e EAZ9

g M Y93 T4 #E Z=F FAE & Uk, olEgt AddlelA, 12C W JdollA MCU(231) 9 oI

IMU(221-1, 221-2, ..., 221-5)9}9] BAL 715314 317] aiA] "EZ A (232)= o8 IMU(221-1, 221-2,
, 221-5)°ll AR F4 ghe TIete] T4 e FEE AT F U

IAHS AZA Q4 ARG A, BFY ko] 2(270)E Alol7)(280) 2R E ] A=A deolHE A5
ol Apgdel ZEnd R drielu)e) Rgdel & AZAE A AT ON I G

IAUZOEA O 718 A2A Q4 ZE80)E FAFES FHHG. OW /1w A24 04 B8
0)& (8L Z1wstel A=A HelEZRE & A2AE A4 & ek, AT Fol, AN 71 424 <
RE280)& 2UNY FEobs il £(210)F FEF AHEA BAE

2

% K

A

RS |

A E & AAAE CN(28D) .2 HE Y =9
(208)°l wet EHG9 AFAAE & A=A HF F YR &/ 4 .

A 7t

T o4 B o] AAlo] mE Al2A Q1A AzEe] o] FalE e oAAQ TR~ SEEo|
AAA QD ZE A 2(400) e wWEH, 4 A=A 1A A Z~EI(300)9] FelHE A87bs tiule] 2~ (210)F AHEA
B 5, A=A QA AI=EI(300)9] S2BEE FET7Es Hube] 2(210)= S 2H(410)9A AlA A Hg o]
Tt S0 A, AFEATE (71, BWolv TFel A £AE 2e) AEAE FIe F<
12 A|2=%1(300) ] =e|BE A87bs ﬂBM (210)&= AFEAFS] A=A A& HAAE E3l A=A
el §2H(420)2 o2 W R o Qdvk. F2H420) A F5H A=A dlolH = 5 2H430) 1
A|2=E1(300) 9] AFE tnpo] A (270)0] o CNN(281)S $13F & dlolg =4 ALRE 5 i),
H(430) Foll, A=A A4 A=EI(300) thedk o] A=A S FAT = k. A|LH Q1A A|=H
(300)¢] =8By A&7ls tute]~(210)+= CNN(281)9] Fdo] g5 Fo z7|87F oAl Bas 4 ). o]
of wel, Fery Fgrks tule]A(210)E F2H440)0lA AlA Mg B

(450) el A, A=A A2 A|2=EH(300) ] FFE Ttulo] 2= (270) = A=A dlo]HE 48 W=t}
=923 287l fute]2(210)d sl AREARe] A=A o | AAH HME% z3E
AN, A=A Q1A AI2HI(300)2] FFE tuke] 2 (270) = 5 2H(450) A Al el
o] Aj2=x A4 FPge),

AN A=A Q1A A 2=EI(300)9] Hes Brletr] A, & 49 ZEA2~(400)7F FHE F vk o)E 9
8, B2H460)oA HFE tuto]~(270)0 HI2E ©lo|E 7t Al 1 HAE dolE2FE 9 N 7|9k Al

A Qo] HaEd 4 ek,

2
[
Cof 2
o

SR )

3
)
il

o

OH
é
[
_>|J_'4

olAl, A% H7HE A% dAAQ AvE]e(o]stell A "HIF AlgEl et ® A" 5ol A A A~
H(300)0] oJEA FHAE L AFH=A] =oEHT.

B Ay oA, S8 875 tule]~(210)= 5719 &£71g 34 FEo| 57le] IMU(221-1, 221-2,
.., 221-5)7F 4 AFHEY, FEEE 28715 tulo] A(210)9 IMU(221) 2E, 3% Aol AT 13G4200D,
3% 7F&5eA ADXL345 H 3% A A7) AlA HMC5883Lo] R.= Aol x3FHE, Arduino TE7FEH Al EEQ GY-
800 ARE-FITE. E 18 H7F AlYE 09 AREE A1E INU(221) 9] ASES HoFTt,
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[0056]

[0057]

[0058]

[0059]

[0060]

[0061]

ZIHSd 10-2019-0102924

E 1
A A A T 7 Apo] w1
A H o] 2~ 12C 12C 12C
=4 19 1G ~ 8G 2X g~ 16xXg |250 deg/s ~ 2000 deg/s
=9 fgole 12bit 13bit 16bit
MEY PolE |75z ~ 1600z | 6Hz ~ 3200Hz | 100Hz ~ 800Hz

PG AU A, 7tERE JMERA ) & 100 Hzo M=% #@o]E(sampling rate)®, Z&ELEE Rol2Ax
xo o3 200 Hze] MEH @olER, I3 XA71E AR7] AAel 93] 75 Hz9] AE9 o ER SgHrt.
IMU(22D) 9] AMAME9] AL AXE AAA ] A=A ol tigh do]ge] vF HAREH gdE 4 ).

G2k Al oA, obFolt Uie(Arduino Nano)7h 2|0 MOU(231) 2 AHgRITH. & 25 B2k Alvtel 2ol A
o] AL&S 93 MCU(231) 2] AFFS A EHLL

X2
vlo] H 2 A o] 7] ATmega328
o} 7| el A AVR ©}7] 8l 4]
4 A v
Z o)A e 32KB
SRAM 2KB
22 &0 16MHz

opF®1 1/0 ¥ 8

Digital [/0 & 22
PCB =17] 18 X 45mm
A 7g

v

7k AU QoA MCU(23DE 120 B41S ARgste] Iw(221)eh BAleh, 7 MU(22D) =] F4 T
12 WEZ A7} FulE ),

A7 A oA, MCU(231)E A& EAl(serial communication) WA o® AFE tulo] ~(270)9F 43T},
53], NCU(231)+ IMU(221)ZFE <] ZHAd dolg e 7|Wgt A 2~A dloleE A ﬂ] B(250) oM AF
trpo] 2(270)0l FAlgE. F7F AV oA, AR AlEHE HESH] A 2 AFCA, NCU(231) &= 7+
o] IMU(221) ¢} #H&ste] olefo] 3 33 o] F A dHolHe Hx A deolHE Edsle] A=A dHolHE
T/d gt

o

A7

N ot T

_11_



[0062]

[0063]

[0064]

[0065]

[0066]

SIHS3 10-2019-0102924

* 3
T ¥4 Ay
Mag_x A A o] x5 o]
Mag_y A=A Y vy ol
Mag_z AE Aol z% d o] E
Acc_x VA 9] x5 d] o]
LA Y HewA vE ol
ol o] ¥
Acc_z VA 9] 25 ol
Gyro_x Aol 2253 9] x5 o] H
Gyro_y Aol m 25152 9] y= Ho]H
Gyro_z Apo)| RS 25 o] H
Qn_0 A A gx Ho]H
Qn_1 A YA qy HolH
Qn_2 A YA qz HolH
HZ A
QOn_3 A ALY qw HolH
tf o] ¥
Yaw L (yaw) Ho]H
pitch A (pitch) dlo]¥]
roll Z(roll) HolH

E 304 B gl wheh o], WAk A eAA AZA dolHt 1678 & Wl s FAHEd, F
A dolE=A o7l & WeE, delm nx Ae delHzA Tl ¥ Mg wyWT. PAHoE,
F A9 dolge 3 & 4ol hal MUE2DA Sa gAY A, AEE 2 AEE g e, wE

Al dolEE F A2 dolEd 7ldtale] Axtd AW, 339 FhoAM e
ax, qy, gz, qw= °o]Fox FEYAH, 39 ¥y dE(E, IX € 2)E x3s).

7tz (22D 9k sl A=A dole= B 7ie] AR Zhzell tish =2 W glo] Hghe xlom ?H
2 5 A B7F AdE LA, MCU(ZSI)% oA A 16719 & < %

Ztztell A Fdeta, 4lE 8 WS gES 16X16 XU dHoHAER 1443
A

HrF AuEl oA, AA ABEdgoeld F, dolE FEB (21009 FH&A7) 27| £71ES AMRsEle] 0F-E 97}
29l 2 F UE 478k =(handwriting) A=HE FHels Waloz 7F Sxbo] i 100719 16x16 £& d]
OlH A E <} 3070¢] 16x16 HIAE ©o|ElAEZ} HA L),

H7F Ayl oA, (N 78k 8k 9 R/ WAYF(280)2 &7 5(203, 205)01 Ao £9 S(
(203, 205)2 Hul £HS FddHela &8 F(207)0] AZEWMX F(F, &9 F(207)9 %}* 3} gh4=(297) =
AEEM2 4D ON(28D) & AHE:

goh. mERE, W7F Al QoA ONW(281) 9] J=x 9= A1 5(206,

QLJIN
o

207)2 o}l Z(Affine layer)d e ¢4Ad d4 Folt}. =X = AT z(206 207) Zlo|7} 102 wE&
o] 47} 1007Helth. CNN(281)¢] T3 9l3ll, st Sl % 1,0008]0]1, 5% (learning rate) 0.01%

4AEn.
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[0067]

[0068]

[0069]

[0070]

[0071]

[0072]

SIS 10-2019-0102924

2oA, $AHoR MEEAE *yguo 5(206, 207)9] 7o} wpoloj ) At R FrojA a1

T, FEFA 202, 2009 43} FeRA A St ARE Ag-(olstell ] AR g WU R A3
2 F A%k, RelU &7 A 73%(010}011*1 "RelU 4= 372 AAE 5 Ad)eh, AlaRe= F4rt
AREE (o]l A ARl = S {UM R A AE F 9lg)7t HluEtt. & 55 Aldh 34 7, RelU 3
2L = 3 b e A8n 9 A S HolEd, & 5 dole] Bl H=E do]
ol tisl S4E AS=E 2HoFed, A 1.0d FEE54SE, 12a H2E dolgd g 4wt &
g 7MhEsE Aol etk B 4 vk, Eg ax} AEZ T (cross
T, 227t 0.0 FEESFSF Aol stk & 5 vk, ofd] H|Fo] & W, A
o S H7E, RelU @ 37, AlTLRo|= g Hrh o & o 9% s Btk olE Al EE(220)0]
IMU(221) 5 FHSthE 546 & Zlo & ofss =], 7H&ke, A&HE 2 27| ghe] Hel= izl ool 714t
L, Aol AE wel Wste] &S FAstvhe oA A T TEFAA (202, 204)9 A3t I
HAs T olsl¥tt, A|Rol= ?}f} 77t 71€7] A% (vanishing gradient) A2 8h5o] A= 313
A ¢E AdE RAFEY, F4 dolE ¥ HAE deolHo| dig H3wr) 0.1 HEY 2

ol

fru

o)

e 133k, F7 AYE LA, ZEFHA F(202, 204)9] FHEY &4 FFEA AT T AE
AR S206)e] 243t A Ad b AREE Af-(olstelA Ad-AlE 4
)€k, RelU §7F AHEE A f-(olatoll A "Ald-RelU FH= H7H= Ad F A5)7F H]
: 5ol, Ad-Aet g Frhs gAE dolHel el 4 (overfitting)o] L=
ol 03} 1% A o] 5474 @ ol "olx7] witoletar ofsfett. ofol Wk, = 6o =AlE

T Aes HolFed, dHES 59 a2l A 54 F30 ol
A, AR SollMs del A W9 de] gdd F3o] 7heshr] wiLelgtal olsd

o} o], dAIAQl A~ 02 A 2E(200)2 ATk-Rell TFERE 7HAA ES g:;qrg_g. EAS TR N PP 1
CWE 7IRbo . Al2x] QIAs Fagtown, e Alx=A A4S 7HeatA & 5 Sl

52 A, AFE Hube]2(270) R/EE Ao]71(230)¢F 2 AHE FAE doo] A fFo AFH
g A, o] skt oo ZRAKN, ZRAA oF IETbse AFE FE7Ms A wA ® vhgst
H 2 ¥3g = Au. o E 59, TAME tXAY A5 T2 AM(Digital Signal Processor: DSP), &
b A18] 5 (Central Processing Unit: CPU), Z2#]= & % (Graphics Processing Unit: GPU), X =ZAJ|A
o, wlolaREZEA|A, wlo]AZA 07|, BE Z2TtE Ao|E o o](Field-Programmable Gate Array:
FPGA), of= Aol &4 A 3|Z(Application Specific Integrated Circuit: ASIC), F4 F34= A 3
2 (Radio-Frequency Integrated Circuit: RFIC), TF& sl=dlo] 2 22 3|2, T o9 ol Hgst =g
S s = o, AFEH #E7e AF A, Z2AA od AyHE A HFEHZE stog B oy
of AAlde wpe} BE F2S F8HA k= FAFE At WHolrt AFEe] & 4 Avk. dFE o], 7
FH #57ls A vwiAle #5 A8 w22 (Read-Only Memory: ROM), #H AA2 w22 (Random-Access
Memory: RAM), 3¥A(volatile) WXa], H]Z A (non-volatile) W27, Z=&7}s(removable) ™2z, W2
715 (non-removable) W&, 3= 2=, ZA|(flash) WEY, &7 =3 AF wja), 3 EV\E/_ A7+

ulF, o2 A& gufo]lx =@ A A, w= olo oolo] st xS ;T 4 Q). oE )
715 o8k &9 (Input /Output: 1/0) twlelx, 718 wp9-29} e ¥QIH fujo]lx, 7|HE, M]E, ujo]
=, CD/DVD Zdolo], MA ty~Zd o] (Liquid Crystal Display: LCD), BZ ZFA] t]2~Z# o] (touch-sensitive

display), 22917, ZRE, B4 QEsolz 7he, ARE 7= S5 EFT & 9

2
2>

A EAS] 1ER T, AW, LA, EE ol ol Yol el A A
FH #Ebs A% A=A TEE 5 ol o]aaez} ARE A5 Vs AR Aol
L 27 deld 99, 24 dele 72 F5o 2% B I NE
mAls, EE o] ofw ohyeltt %ﬂ—%v—

g e oW §3F9 (U, A 3L 3 (compil
=3
=4

e

o rl-E
ri; 2

(<0

AR
e ¥
o
ol o r2
of K

9 o

] 51
= H"*a(interpreted))
a 153 procedural) 1o, 724 l%(object or1ented) ‘-”d_
FTo® FdEE F i, d=dle] FEY 2FE g Ak, &o "AFYH AF5Vbs A wA"=, HF
of ot HaAS ogk WHo(AY Al HAFE FAR stofa AAE VHE FAA HE AFE &
Wedolo] o3| AR AL 019} A#E oy F2E ALY 5 e doje] wWiAE E@% I
. AFE #57bs AR wiAe] o= st Ysa, E2Y Ysa W A7) Holxel e 2] wiA, (D-RO

N

X,
N
jin

tlo
il
o
Olr
L

m o U

o] (assembly), 7]Al*](machine language),

offl
m"n HU (‘D

SR oX © © mx off HIHU
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5
Al H R,

=

=

i

H

e
=)

)}
5

o)
T

Hsl, olel A

o

3}
=

ST
X

A, EEEAE dxash 22 A= viAl, 22]al ROM, RAM,

HolE(solid-state) WEe 9} 22 wEe Gulo] A&

[0073]

o)

of o

go],

I
—_—

A

o

I

4 4

3]

pud

o]

AAlefol] =

2~ El

A=A 44 A

Pz 49

200:

[0074]

Ui
a3

=

T
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