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[0106]

[0107]

[0108]

[0109]

[0110]

[0111]

[0113]

[0114]

[0116]

[0117]

[0118]

[0119]

[0121]

[0122]
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dHEpeR o= Hed shas F8 AdAke] AR diAR Aderds A 5 o

Ll
I

A7Gkel o] EE(Residual Block)2] & AAldE YeERY, & 102 MENet 22 T o A

2 M
o
)

oo

A AlErde] ordAdS A7) 9@, Rectified Linear Unit(ReLU)E 43} 3tz Aesia, uix
A3t3}(Batch Normalization) 2 Stochastic Gradient Descent(SGD) &H#7]|E A= g},
ReLlUE H]AEAS 2t7] W&o, Gradient Vanishing 2 Gradient Exploding &A1& £+3}3t
2l Aatsk(Batch Normalization)E ©]-&¥ro.2M Hlx A t3k(Batch Normalization)ollA <
T AW Yo FEA o)F EAE AaAY. vixwe g2 SGD HA 7S At

S Q. w9, )
W v gl 9l

f(x) = x* = max(0, x)

o714, f(x)= A3t daeolal, x= dH@kelH.

3
L

2] 2

L1Loss = % "1 |lyi — METNet(x")|

A, oA AELAS obd Sgol AgE dolEs b fA A5 s APYS AT Uk, AE
e BEFGS od SHvolH TR dFdte] Bt Av) oAE st PO H5H, ]
Yok the A opl% 4 Atk mebd, o4 39 Aits B4E FAARTh o) B4t SaugelA =
dol Wlse go.w EAlo] ofZah Hololg Fr},

Z, B owol mE AAZE oA AERAe o 314 39 4its §4F ksl obd a4 40 AF
2EP4E 4 % 9l

7814 3

G714, RiGE AFEaaolw, ne Qe A4 (batchsize)ol, X' = el qhzk x FolA A A
ghelar, T n7le] xH ot}

Mo, ® el WE HE 2R g4b e £ 49 2.
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[0123]

[0124]

[0126]

[0128]

[0130]

[0131]

[0132]

[0133]

[0134]

[0135]

[0136]

[0138]

[0139]

[0141]

SSS0ol 10-2593722

784 4

O =L1Loss + REG

o714, 0% HE HHEFFolal, Lllosst= 27| HXFF0]aL, REGE Atshggroltt.

2 o] wE METNet®] A%, Et (W F2 RelUE &A43 = 7HAl vk, ZF =52 (Residual
Block)e] WA (N T2 o2 MEHES f8] e olst4aS 2 JA= vy, 28] wjx] A+3k(Batch
Normalization)& &3ttt & Wgo QlojA, g5 &%+ be-5, BHH-2 0.9, A5 #AAH]Eo] 5e-490 SGD

HH718 A

s, 2 dEe gae dSuHeR FdE SR Atk dS5Uy 9He ded FA " Ay A
NeETAe sdsid, Wl stelae]rt Adelstth. ol FREE AN W& dSAsE LA s
atH |, olstellA= Ve S TR AdYstast gt

B ode AFEd o8 FdEe deld 7 AdA Ed dAbgE S RA, giARE HAS55-(100) 71
Ak FAo] 7bsd dlojels tutel 2102 S5 AdA AAZE Aves deuta, AEApe] Az
UAFES AFESHE S100 @A) oW Al FHE5-(200)7F ZHlEh(20)E F3l B5E AdAte] AN FF owAE
A= S200 Al dlolE A F(300)7F 471 olm A FHEF(200) 2] om Ao tigk HMAEE sh= S300 ¢
A H99

9 SET-(400)7F 47 THARE HSF(10009] AARE A AAGE BE oG dAgoz 3
e Bal AARe] WA A AERDe] AAEE $400 WA 2 Held A57(500)7F 4]

oA HET-(00004 AAeR ASHE AuA BEF oMAT A7 WA U WEwde

Qelste], AuAe] AN AR A5 S500 BAE LB,

S100 ©ASH $200 WAE WA ARE ASehE Aolm, AW FYuE ol whAs,

S100 WA, A7) A ABF(1000E AEwe Aaxe] AA s gush, 7] dg8 Azl

B, AF LAY AuE o gatol AN A hAFS

300 BANA, 37 dolE AAAR(B00)E 7] ovA HE 45 oluAA, AR

A G FEe AT 5 3,

AerE g3, 19

T
©
S
=
2
e
4l

)

A7) Held SF5E(400) 9] AA 7 At AER AL ReLUS 4282 19 @43 -2 Austa, wx B3t
(Batch Normalization) % SGD HZA71E s, 7] A A E AERde] 27] Hxslas 734 25

A7) AR A AERAE obd 8 39 ATE §5E Fohstel, okl £314 4o AF BEISE )
[e]

g, 2 e AFHzZEORcR 7 FE .

FAHoE, B AHe gtedojr AFEo], B o] wE g 7 AR gEd oAb dSHHs A
FE o) dAA77] Y8t HFEVF 5 JHEE VISA A FFE Z2ades FE" 5 .
2 odge] AAlde] wmE s Ut AFEHSES Tl 35 vMed T2 JHE FHEHY AFH
2 35 7bsd 71FuAle] 71EE 5 dvk. 9714, Z1EuAlE 22ad WY, doly 3, HelHTE T
d5oR ke Zgste 29dE 4 9}5} ZIEujAlel 7155 E 2203 gy 2 4HS 9ste] 5¥s] A
Ha 9 AEoAY HAFYH AZES O FgAtel Al TAE AME Thesd A X vk, At 715 A
= 3l= Yz, E29 g2 2 2] Hel=Zep 72 27| wlA| (magnetic media), CDROM, DVDe} £ % 7%
vj A (optical media), ZFEZA A (floptical disk)$} 22 #7]-% vAl (magneto-optical media), % &
(RO, FHRAD, ZA AR T3 2 Z2a9 ¥He AFstal Fdates 583 749 st=glo] A
& e, 2209 9o dee Hadye o wEolAe A 2 sAeER oyt e ZEH F
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k1
g
[\

Al

(Deep Learning)

o= Sensing X Predicting
@ ) ‘ - Kinect E B
Q Camera
ﬁ — o Fitbit @ ‘
{Wearable . ¥ 3
ﬁé ! Device) Database 5 %
& 1.2 MET
=13
Sensing | Human Measuring
activities
Camera Wearable device
A
Pra—
Images MET
—>
Tewiing . A —
Eevel Deep Learning I Al System
A\ T
Predicting i
Human activity | > MET
Level y Camera
=H4
120min
Activity 1 Activity 2 Activity 3 Activity 4 Activity 5 Activity 6 Activity 7 Activity 8 ‘
15 min 15 min 15 min 15 min 15 min 15 min 15 min 15 min ‘
1min 12min 2 min
12min
S —
1.2min 1.2min 1.2min 1.2min 1.2min 1.2min 1.2min
TrainData TestData TrainData TrainData TestData TrainData TrainData TestData TrainData TrainData
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(b)

(a) (b)

(e) (f)

@
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N
N

Metabolic rate(MET)
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H 2l
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bl
o
S

o
=
S

:

o

ID 2

Time(min)

2-Absolute Error  ess=?-Ground Truth = ) -Predicted Value

Hi E
M2

Absolute error(MET)

g
Al 2

=

Hi g
M2l

Hor
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k1
N2
©

(3x3,0)

Residual Block

\ (3x3 conv)*2

Skip connection Skip connection

(3x3 cnv] *2 )

EHI0

Input frame

\4

7x7 conv

Pooling layer

(3x3,64) Residual

Block

v

(3x3,128)Residual

v

(3x3,256)Residual

Block

v

(3x3,512)Residual

)
Block |
]
]

Block

| Pooling layer |
\ 4

[ Linear layer |

MET
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