e
TAIPEI

TECH

2019/1/14

S TP



7 E(2014.11-3E 2P FE g 2 % 4




aEpNE

¢ 105# 5 E X BF P/ BT R LA TR A XN B TRk A
Ao

cHEANEFFRR P P TR ER L G

c A AFENRE ERELET

o ISHRAT R it R TR R RSB RR B Y HAT R A 4L
FEOE PN FA T

2019/1/14



s

>y oL
- “:E

F

2019/1/14



2019/1/14

3 BT A8 FRAPPE L » i ded f L

LA B B TR FRAPPE E iy

L

i\;i‘)
X

¥

o



I Ly R h ik

| O BE BT @3 TR EA N
tag anchor

| . lg

| =
tag anchor

I

/ \ ~ Gateway
I anchor

l ’ 7‘

Mesh-network Mobile Device

2 + * |EEE 802.15.4 | mases e
, AN RN S L

2019/1/14 6



2218

2019/1/14

16-20

. anchor
() PIR sensor
. Gateway

@ Bed sensor



Patient Monitoring system
Release candidate

NN Lt

G5-10 . 15

min s e
=1 L

(7 85 55 cAPP § frif 12 ok el %

2019/1/14



2L =)
~p El
. f‘ééAPPg;i;%ﬁ;g LB R R
B 4§ B iR
o L kAL FME L OE (T
¢ LA EARTFRFKETER LA
2019/1/14

—l—»i—}



PRII6ERTRN LI R FEL R34
7Ef’é'-‘ Jsﬁvrf \zﬁﬁ

FAPHEAET R

aFFA Z‘zg;v ’(B??Ij}’c A =
B~ B

IR S Ll s - - N
ﬁpf%ﬁi;}i %‘f o) % T Hp s

f%f#»

i A8 —'—3%5(3;2 T

A IR

R S AR R s

10



Bk ok

. T

-+ e 4§

e B
% [ | [ | |

11



\—
e
B
T

13

a1
ts\

s LB PREIEFAIEEA ) (7D B RBE A U 725
iﬁaﬁaﬁkwym%%r%%'ﬁﬁ’ﬁﬁm¢@%“?lw
s AP Fd e BFF e
s FPE-BF- BT LRIE R 7B I e 28 (Electromyogram, EMG)mr; F S
j@é?%wﬁﬁlia;’stﬁi*%aﬁnv%iv?mﬁ*ﬁ
s F3F - “;‘:Egﬂs BB L np 78 2 g (Internet of Bike, I0B)BE x kv » 3% - Bl E
EMGE g5 @,ﬁ;] L3 E g 333 - 2 BEMGaEL g, /‘f*’L%l,L*’}#mif,% PR$
TR ERE Y TR FRBERITA S NFIRERZSFE TR L WA LI Gk
ZAREREERF G2 ER o
e P EC BESPL RS IBNADD . R BSER) AL TEFA £ s 2}
s EMG %
s AP EEF8 KA SAPHABEDE AR FORFEE - 2 42610
BFELFEATE
12



1
; EMG iR3%
e e e e : CEETH T
b e P E : FHBIRFHEL
P 3 p: : : W EMG BOARE!
E A-- EMG E : Eﬁfﬂﬁ :_‘ H I(gnu;zﬁ) ; .:
I meRE HER R i H mmmes 7. T
: l i | (mtmwm) o =
i H :
i [ meme | [ knnmsez nAE= | | : ‘
; #REHW | | L EMG S - | LA
' 1
' ; RRER - | S Sif— FHBLIBTHEA
i ". : BRER R i P> TSR EMG WOBIEEHE | |
| [ mmwe | i FemEiR Qmxun FF e Lo (mmmm) G
: = 1| meRssm [:> 7)) e :
H )
: X { o agwicRi (| FEER) gxae :
) hio 1 ]
: | Gawe |- ; : :
: I E : RISt :
' : . ! 1T
E ! ' { ERERSS — FumizTnma |}
; - - ; P : TER EMG MBEE | |
; B EE B wRAe ; : Qr=nn -
| l : BRAE | mmmsa > (D S e :
b m/ oo/ mm /e | : ; . :
: 2 ; : :
CTTTTTTTTIITTTTTTTT—S petvme e i B TEERE A
Server F&t&E 3 : 3 3

Client F&t#E 2



14



FRFTERERRRERAELE

15



3

1
‘_.
-
Iy
9
=

vuT BLR B B APP% & -1 APP3; 5 -2

5% 3 12:13 B = BPRUE TR .M 86%H 12:14
)
> J b5 TS
— 2 , & 1081 b7
%8 o+ Level By s E:
«®  fpF
O JLii
R
& RPM SEER A e
] e : @A
Level. VIS O ©
. 1 7HFMap
e Level & RPM
SBC21120054 FoET2r B 2 4% gy
00:08:F4:01:8A:12 ;— 7 \"/{ ‘% F’ﬁ 2a

3 = - ‘!‘\o
Google OR1205714038! "

- EE

Level:1 RPM:10

APP#

-\



APP#, 7% 5 -1

B <+ > B = B 65% W} T912:26
SFRCEE TS

Level: 7 RPM: 40

null

D3:30:0F:06:D6:4B

17



- node maings

fim
1 1
(e
N
| =Y
-
RGO o
= RS E/ T
AL g 4
it \
= o et K %

Lo R Bl il RS

..b

Jllnull \

o b o e R
<

TG NG S 6O N 6o

18



19



20



9 & i (loB) & B e PR E 4 4L
e N

21



22



RESRE B2 BF I ARG IS EIT ] E82 - iz a
FAZHEY 2 2k ApltH 40T

M S8 7 L A KNNGF B 22 A EA L9 L F
M2k | R eI TR SRRk 2 (MOST 107-2221-E-027-106-)

() * MRt Rt SO AR R E & SRR GIFR F Y BT RID
B AUE R N 2547 5 (MOST 106-2221-E-027-137-)
QFERNEFPER - N FRER LU —FENESHP LR
tp R B EE L 5] (MOST 106-2218-E-027-017-) # — £ & 41 & %3+
1

(4) 6 * 3% F FRem P e LAk ¥ T o 5B I AR AT IR AL R e 4
B % (MOST 105-2221-E-027-112-)

G)A* T RPN ERAFREEFP FLBEI J 2 FREF R
(MOST 103-2218-E-027-007-)

23



IRV eSS e U BE £ E SR ¥ &
/{{5_—”5 /EJZE—:"’B‘ éq{% "j:mt\ ]J\ éﬂ,\f’? 4‘::.\

“Device-Free Non-Privacy Invasive Classification of
Elderly Travel Patterns in A Smart House Using PIR
Sensors and DCNN,” IEEE Sensors Journal, pp. 390-
400, Jan. 2018. (SCI, IF: 2.512)

24



s FA_{7 5 (wandering) & % B L ¥ a2 - 0 Rt Ry Fd 4 b A
BECE T o WS4 (T ETEROGF S o o e B DA lf'lé "’x EF FIESKRRE - B
€& OnRAE o

= A EIDEASCRRE -2 3P S 0 R e A T e R e
&(8x8):f haE RS P e L IR R B Y BF(Deep Convolutional Neural Network, DCNN)
K WpIREA_T 5 o HAER ,197.84% o
ik T oREL
s AEES FIREREE o
o AL AR RIAREELT LRSI Z B R DA SR 0 ¥ TR R M BERT R 7 X R R
TR A o
w0 NERB? TR FIFHCPREIR PRI, > Ft A JRE G PR 2 EHa 0 B M
FE R ¥ 1£40-50cm o
s A YRS Fr e i (direct) ~ J o3 EEH (pacing) ~ & B+ (lapping) ~ 14 2 iE 7 A
(random) % 448 7 4_1% A] (Martino-Saltzman travel patterns) ® fgB~7fa4Fic > MiFR E ¥ ¥

BiBETIIRE AN iEm RATFA_E YRR (TS 25



machine learning travel pattern classifiers
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(a) Training process and (b) Evaluation process of
machine learning classifiers for travel patterns.
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