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mean(s) Arithmetic mean 5= # va:l S; T, F
std(s) Standard deviation o= \/% Zf\zl I's; — 502 T, F
mad(s) Median absolute deviation median;I" | s;I" median;'s;T" | T’ T, F
max(s) Largest values in array max;['s;T" T, F
min(s) Smallest value in array min;'s; " T, F
energy(s) Average sum of the square % SN, 82 T, F
sma(si, s2, S3) Signal magnitude area % poa Z;V:l 54,51 T, F
entropy(s) Signal Entropy Zil TeilogTe;,IT ¢; = s/ Zle sj | T, F
iqr(s) Interquartile range Q3I'sI’ — Q1T'sI’ T, F
autorregresion(s) 4th order Burg Autoregression coefficients | a = arburg I's, 4T, a € R* T
skewness(s) Frequency signal Skewness E[0==217] F
kurtosis(s) Frequency signal Kurtosis E[l's — 3I"]/E[l's — 3I'?]? F
maxFreqInd(s) Largest frequency component argmax;['s; I’ F
velocity(s) Target velocity % F
meanFreq(s) Frequency signal weighted average Zf\;l (is:s/ Z;\;l 5j F

N : signal vector length, Q : Quartile, T : Time domain features, F : Frequency domain features.
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9

x®2 VU7 UIREWEE 100Hz BOFER (doppler 3)

178 Precision(%) | Recall(%) | F-Score(%)
Eating 41.7 36.7 39.0
PC_browsing | 31.3 36.1 33.5
PC_typing 28.1 28.1 28.1
Reading 32.3 31.0 31.6
Smartphone 33.3 32.0 32.7
Stationary 49.0 47.0 48.0
Writing 28.1 32.1 30.0
accuracy 34.8 34.8 34.8
weighted avg | 34.8 34.7 34.7

TIE 1000 > 7)) IKEELTWS., 7)) v IR
12 & B LR EIT DR WIGAEIL, R 1LITRUZZEED & & E
OB ZIRCTZREME 2 HW5E &, HE 2B EEC
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fliSEER Tl%, FRFHEE % Precision, Recall, F-Score % A\

THMii3 5. Precision GHER) X, TOEEBTEITH S
ERBEINTT—2DS5, FEEIZZDEFTHTH o
ELWTF—ROE&THS. Recall (FHHER) &, HDHENE
TEDT AR T =055, ELL ZDTETH S &8k
INT—ROEETHS. F-Score (F ffi) 1%, Precision
& Recall DFAFIEATH Y, UTFROXNTET.
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TEIERFR DEFTTH] (fs = 500Hz)

x® 3 YUV VI 500Hz ROFER (doppler 3)

118 Precision(%) | Recall(%) | F-Score(%)
Eating 41.3 47.4 44.1
PC_browsing | 33.2 35.2 34.2
PC_typing 44.1 42.3 43.2
Reading 44.7 42.4 43.5
Smartphone 47.0 47.6 47.3
Stationary 59.3 52.0 55.4
Writing 44.9 46.8 45.8
accuracy 44.9 44.9 44.9
weighted avg | 44.9 44.8 44.8

Precision - Recall
Precision + Recall

F-Score =2 (2)

6. RRER

6.1 B 7)Y IABDEWVIC K ZERHBBEDLLE

B ) v A% 100Hz, 500Hz (IZ3E L, §Hll%E
OB E RN K BT8R E T o 1M 2 ThZhIX 8
EX 9T, EHEHD»SZFDITEZ IS L 72 doppler 3 205
hENEFEREER2 EERIICET. Y7V v T JHEK
100Hz DFTEIERFRE TV T, [#ildRBE (Stationary) | A3
FIETAS & 48% > TH Y, FHRMIEE X F HDF
HTHRBE 3MT%E >0z L, Y7V v 7T
500Hz OATEIZEHTE TV T, THEIRRE (Stationary) | A3
FAETHAD & 554% & 72 ->TH 0, FHRMEEILF ED
TV TADE 48%E ER L. Zhig, 7V VI
BEC100Hz TR RTOTEIZ ELSEHIIT 2 Z e ATE
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cross_val_predict cross_val_predict

9%age confidence

9%age confidence

Eating Eating
PC_browsing 50, PC_browsing 50
£ PC_typing a0 £ PC_typing a0
2 g
©  Reading T Reading
< 30 < 30
2 -4
& smartphone 8 & smartphone 8

20 20
Stationary 4 4 Stationary 4 4
Writing s 9 4 19 Writing 7 0o 4 7 10
T EE R > 2 2 2 3 & @
222 2R 2 > B > 2 e 2
§ 1 83 2 § ¢ 2 83 2 § ¢
Egf i ” L
g 5 7 g 5
Predicted Values Predicted Values

B 10 FEICHEEE A S

cross_val_predict

cross_val_predict
%age confidence

9%age confidence

Eating Eating
PC_browsing s0 PC_browsing 50,
£ PC_typing 40 £  PC_typing 40
= =
E Reading - g Reading =
2 g
S smartphone G smartphone

round Truth

G

cross_val_predict
9%age confidence

cross_val_predict
9%age confidence

Eating Eating
PC_browsing 50 PC_browsing 50
PC_typing 0 £ PC_typing s
2
; E eadl
Reading w g Reading »
3
Smartphone 8 G smartphone 8
20 20
Stationary 4 Stationary 3 3
Writing 8 FEEN 10 Writing 7 9 4 7 10
g 222 ¢ ¢ 2 g g2 ¢2¢ % ¢
Ff s 3 2§ ¢ Ff s 3 25 ¢
s 5 g & 5 3 g 5 & g 5 3
3 2 g & 3 & g 3
4 Ll 4 @
Predicted Values Predicted Values

G DIRFETTS] (fs = 500H z)

Ground Truth

cross_val_predict

cross_val_predict
%age confidence

%age confidence

Eating Eating

PC_browsing PC_browsing
PC_typing 0 £ PC_typing 40

£
Reading T Reading 30

g

S

Smartphone Smartphone

Stationary Stationary
10
Writing 7 B 4 7 Writing 7 9 a7 10
2 o o o v » @2 2 o o 2 v > @
= & & K 5 5 s 3 5 £ & s 5 5
§ 2 & 3 2 g % 5 2 & 3 2 § £
85 5 8 8 2 = 88 a8 8 g 3
5 & g & s 8 2 &
-4 @ 4 &
Predicted Values Predicted Values

11 7 1 )V RILEEES K ORI HE 2 A 7256 ORFTTH] (fs = 500H 2)

V:::r: 7 9 s 71 B8 Ly av::‘(:: 8 9 a7 10
£ @ g &
Predicted Values Predicted Values
dopplerl doppler2
® 4 HEEMAZ5HEOMER (doppler 3)
178 Precision(%) | Recall(%) | F-score(%)
Eating 42.1 47.6 44.7
PC_browsing | 35.5 38.4 36.9
PC_typing 47.4 44.2 45.8
Reading 47.1 44.7 45.9
Smartphone 47.0 49.0 48.0
Stationary 60.7 53.5 56.9
Writing 46.5 47.7 47.1
accuracy 46.6 46.6 46.6
weighted avg | 46.6 46.5 46.5
T, IO RUVMESICE T, BWTH L ENTEO

HRIH S < WA, THIEIREE (Stationary) ] TH > T
LERBICHIETEDEZDIFI TR RVWEZDEUAEREDME
IZ& 0, BEEENMNELI-OTIERwWhreEZONS. Y
V) VAR 500Hz TH D & IEL K BT E 2 E N
ENB7D, YTV VTP 100Hz LR TAEL E
FBLTWwWbeEZ25NE., UL, Yo 7)) v I RN
500Hz TH > CHRMHBEIXMEVZETHEOTY VT
VIR AE I SILEOLIBERHLEEILND.

6.2 H%@EF%M%E%%FF@E&

B CY > 7 A 100Hz & © £ 500Hz 123%
ET B t;EF*O);Eb\ﬁEJmmJ}HX DXRFTNEWND Z D
ﬁottw Yo7 v TR R 500Hz (& E L TR

ATV, WU 2 ORI & O TR X 2178
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K5 TANKUHEE XOHEEEMZ 54 0O8ER (doppler 3)

178 Precision(%) | Recall(%) | F-Score(%)
Eating 42.5 48.4 45.2
PC_browsing | 35.3 37.9 36.5
PC_typing 47.9 45.1 46.4
Reading 48.5 45.7 47.1
Smartphone 47.0 48.5 47.8
Stationary 61.0 53.4 57.0
Writing 46.1 48.4 47.2
accuracy 46.9 46.9 46.9
weighted avg | 46.9 46.8 46.8

BiTo7-. FERZX 1012, EH2» S Z0OFEZHAEL 72
doppler 3 25 A IN/RERE R 4 1TRT. HERHE
o TWiWgE (K9, Kk3) LHKETHEHEDF
DR ER> TWRWZ e o05. ZHIEFFT THh%
o 72BUz 0 (i TH 1 T 7z Amplitude 23 < 72> T
BY, BECHTEHOERIZHEESND LD R Z > %<
WMETETCVWRVWIENEI LGNS, £ZTFFT TKD
SN FEIRBUIRMEIC Y b A T RS 0.5Hz 12 E L 72N
ANRAT 4 VR &0 THTEIRRSZ 1T - 7. ZORERZH
11 L IEH D 5 Z OF78 % HifF U 72 doppler 3 2o i
TAEREZR 5 ITRT. KR, FIREMEE L F EOEE%
H2246.9%& %0, MELE. 2k, Ry 7I—+
VYD S5 6 N B FIEERE D S B U 72 RO H
EERRHEMEL LTMAZZ itk EL2ZR LTS
BT ENND 0T,

82



TE2IRRILF AT AT BIEEN BB —HS 3y TN E ] SMTEIA

7.

AWERTIERNY T - oY 2FHLTHAIEEN S
WEURME 2 TUE U, Amplitude 2SEK & 72 72 B E & 38
S RITEOEE PSR I N Ny TI B TH
5&L, NROHEEZHENL, TNERHEEDO—DE LT
fERA L 721G 8 2 05T 2 FHEEZREL 2. dHh5ER
& UT IR AE (Stationary) ), A~ — b7 4 VH#(E
(Smartphone) |, PC 21 ¥ > 2 (PC_typing)l, [PC 7
Z Y7 (PCobrowsing) |, THiZ (Reading)]), [HFHE(E
% (Writing) ], &% (Eating)| ® 7 207#%2x5% &
LT, Random Forest W TR ETFT LV EEE L Z
%, F¥4 F-Score : 46.9% T 234 2 Z L T E 7.
UL, SEOZ AU TIEREIE L BIfEDOR D178 S X
FOITE L LTI NIV 217 2 T 5 72 D F8NE 03
Lzl EZLN5.

SHOTEL LTIEY > 7)) » ZRABEEP Time-window
DRKEIDEFETLZLIZL-T, BHEDOI SREM
EEAET. SREHALZE YT —XUES AT LTI
Raspberry Pi 3 Z{#H U217 > TWizad, 7Y v
TR E 500Hz F TUL B2 22N TERPr o727
O, ProRUHZTIZ L > TRIBHEENEbZLEZOND.
ZZT, SEERLEIEY AT AR REL, &0 /1R
FR VIR R EE D ER 2 4T\, Arduino Mega & #lAd b
L& oTESITY YT VTR E LB e
AR Y AT LOBFEEIT, g YT v EEE

TRk E 2 IR L, SRy v 7)) v TR OB E %
IO FETHD. £z, EEITHEFRICEN R REEOE
REAAR, AEIZ XD AEBOZEFMEST S Z &h e
BV AT LADORFEEIT, MEICKE LW TERGRE T
VOWEETS> FETHS. 512, STFT (Short-Time
Fourier Transform) X°> Wavelet fi#ff 72 & 1 72 725 5 WL F
£, CNN 2 L OREFEEZMWE Z T, Wk ED
M EATF R B e L Tn <.

BOEE OK MR O — I8
(C)(No.16K00126) & & O Society 5.0
MEERE ORI L > TITo 72,

, BHwE & B R
52 B AL 5% L
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