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Abstract
With the advent of an aging global
population, home safety and health

monitoring for elderly individuals living
alone have emerged as critical issues.
Traditional wearable devices often cause
discomfort or are easily forgotten by the
elderly, while general environmental
monitoring systems fail to effectively capture

physiological conditions. This study aims to

develop a non-contact smart home care
system. The system integrates mmWave
radar technology for real-time physiological
data monitoring, extracting heart rate and
respiratory rate. It further calculates heart
rate variability (HRV) and respiratory rate
variability (RRV) to perform sleep apnea
classification and sleep state analysis.
Furthermore, the system incorporates
temperature, humidity, and ambient light
sensors, introducing an Al Agent for
comprehensive evaluation and analysis.
Upon detecting abnormal environmental or

physiological indicators, the Al Agent
autonomously  controls  smart  home
appliances while logging data into a

PostgreSQL database. Ultimately, the system
provides real-time data visualization and
anomaly alerts through a web frontend and a
LINE Bot, delivering a safe, comfortable,
and burden-free smart home care
environment for the elderly.

7
MEEEEAC W GEL AN T
WL R K G TRIRE iR e
I R FE U5 iRE A 4 AR
TR DERKE KA 0 TR B

i



FRRRAR ARS8
BcE

33t o F - 3 ,%E%E?
AR REE AL PRI o F
bl 17 A R P i

RIpE g Rl & ond ERE R 5
pPakd ﬁ*/i‘mﬁ: A8 o

12. 73 &1

2003 xfRAF AR AP Y
PHREAFRF-22RPEE3 A &
S E R R ke RS ETF LT
EREARER TR ERER PR B
“r4 Bcdp 2 d Al Agent & 7S A 4T o
AN pRFD L e ks b
F & LINEBot % & - iR 7 M e Rk
TP AR PERR B R R
13 M~

WILG ek RRRERTY 0 <
A ”;\.—\E’,Fx BT P L S o 5 f
3 &%EP"*‘}%} e TRR G H '%z_l_ 5 fie
E AR SRS BRI RS
R A Mg ELATE > RALT K
RMEEF U] > T HE O S AFT W
A1 Al Agent & 7 [F5dash > B B
A H - BB AR e e kS

e FE T AT .

RE

2 P R
i

e

2. %% R

2 M) b 16

bk ’i\xfW n%' %ﬁg‘i
ﬁﬁ%é%%a@“?ﬂﬁﬁﬁgﬁ’
B2 kT AR 5 LINE Bot & pe
EHRT -
2.1 IR

, ‘.ﬁjuélg'f#f; g
?’} 1{‘9: *ﬁ/"ﬁg’

a—

B Afceles kg

i = (RAG) ¢ 4 £ i
WeI BB FABETENE
FEB Y P 60GHzZ EAH AT EERRA
BB B B L E T T8 (dos v ed
“”ﬁ%ﬁ&%°?%“d£%a%ﬁ&
ts o B 3 15 o PR B (Flask): 75— e

F

%

B

o4

IR B R ﬁ:#;}bt’ K ALRE
’kaéﬁ 3% PostgreSQL FALE ¢ o

bATAE S B o0 A s 2 1 RG]
A B i‘rﬁkﬁ’gﬁ,ﬁ :_,’E_!— 5 ,}"‘9:-%- ifﬁ?i’#ﬂ
sy oD Al A2 R
Cf 5 THEEBRRE, 5E
I R A S LR

B FE AR 2 i1 Al Ak Auen
—r—:?i%@o

B OAARBIDEKER T ﬁﬁfﬂf’z@
LINE Bot # iRz B pF > T3 ¢

2 d
P Al Agent TR - Agent § #
Fort el % 1 2 (Tool Calling) » 5 & 4 B
AR AR
?I 2 o B’»,,,/u/,,n;%w’“l‘?\ﬁ—ggé
NERBR TR POREALR -

Boiso "s g:t&Al ERE PR 8 ST
7= %% LINEBot ¢ Pushover

AL % TR 1
ik
A A

@ # Tuya FE RE (A0 B % -
5

b‘:’g _LF“}'E-‘:; oﬁi’@g ‘::'
in& %)k AR R i R
éi%ﬁmzl;?@mmﬁﬁémﬁo
Fhan gk A B HE 45) AR 3 % 7
crne — L%mﬁ.nw
Agent 4‘3
N B EHF M #3A
Web Server

{4

Bl ke d fEm -
2.2. 1p B8 B
221 2 A f R 1FE
GAI)

(Generative Al,

4 = —h A 1 {{'%(GAD%%@\;;
TR "ﬁw%fi LR B RO RFS
TRFEE 4 A gy 4 o APIRIT I ALY R
(Rule- baSEd)rTJr ¥ REE T k% GAI
IR R R AN TS Ak
Y fT”)fL e %ﬁx%ﬁ“ AEBEEY L Tﬁ_mﬁ%"
HRL AR AABI BTG REF
2] -

REY



2.2.2. *#F 3 #3] &~ = (Large Language

Model Agent, LLM Agent)

% A R (LLM Agent) &g+
Iz f\g!] r Fhoag 4 ) THREFFHAT o B

T_& *h¥n B (Tools) st & 3¢« ¢ (Function
Calling) - Agent & 33 pi L i v /o3 5
LHAy R RS R T £
LIy v Agent B RN P 2
EH B arrx & % N N ﬁéﬁ-#&
RAFMERILFIN A THEE T

223, AN R W R 4 & (Agentic
Retrieval- Augmented Generation,
Agentic RAG)

I N4 2 M 2 = (Agentic RAG)
jm%@ﬁ@ﬁf%&m@&%ﬁﬁé,
:x12 LLM Agent #p i R B2 % 5 SR
% BupR A Agent §§B&7l\£~ A% P bR
Markdown =~ &1 2 4252 > 8 H 5 Am
HELXFERAarp > FR 0 x‘“@m‘?@‘
;}ﬁr;;? N O -9 L T i B S
Al rn?ﬁ K % 4 (Hallucination) » 7z % P& &
IR DM AR T kst en
A PR o
224. T} A T %
Radar Sensing)

B Rl #FE A (mmWave

#* Joybien BM201 60GHz % X
AR ORI EE TS ARG 2 B
ERZ A >y f P 5 Texas Instrume
nts(TIIWR6843 & 3 & B B o & 3 7

FEEFHERTFEIERL S AP AR
59 ‘“"r]“i B prAr A 4 2 Bl A R

IL ’ 3@ f’fi/...p%%;ul /? [3]
BM201 # & sz % i | (Vital Signs

Detection, VSD) fic;¢ ¥ 30 % 30 =t 4 3
90 =4 f RPN BT LR ﬂi;—]“'
& & (Heart Rate)#? »# ¥x & (Breath Rate)
4€vﬁz€lgp%°1”} TAATERT
4B E > X P KRR R (Heart Rate
Varlablllty, HRV)i%ti A0 BE o 1 5 pRERGK
i A 45 22 pp e e ¢ b g (Obstructive
Sleep Apnea, OSA) ~ % Hi- ]Lﬁi%l »F L e

o

“J W
S
T

H
b
7\1‘1

W~
b -

2R FE R
“ﬁeﬁéﬁ%%
Rt

=

225 pEEGR s grrre? by A F Sleep
State and Sleep Apnea Classification)

I TR AT EHP2 LB NE @
ZSF R R P R FRERGR RS
RE ¢ b AR o d A JE LY 5 pERY
Bl # B o B kg R
BiLSTM(Bidirectional Long Short-Term
Memory) % & Attention ¥4 = FR &
e BE AR S Dy

RRCAE SF/ S ~DAESI R By Ik g
’3"—%1515‘ PEFR PR AL 0 T iE - b B (T e R
bR AT (T AT E R 2 i
B E ik gy o

,a;%; ’FJ———H!J7 3 f‘??)'i ’ jkgf{}gf% g

Accuracy -~ Precision ~ Recall ¥ F1-score
5 3= mdpik > X AR A EL S 17103
FERIEE o H Y > d et d g AR
ho'gGE B AL 0 Tt #F sl €40 Recall 4p
o UE ORI R R TR A F e

3. ,:". v g
31 imk*

i Sk ET e s 2 TLINEBOt
Foosh o BREA [T SRRk T o
32? R N 2

R —?%17‘ s B AL BEor 4 12
Tl TR OB RSN AR M R
'13{[{./?&%5 wzfi:{?‘wm o
3.2.1. Al B#E ¥

¥ APl B 3%~ 313 3 #3(LLM)»

i %%%Fipl’i" g EH T2 R
AR S 11 gﬁ?fizr' ;gﬁg'v%& ﬁ

TRMPBRFTANEFEE R P

FRAENI AR Ry §

o



322. B EE
s B & PostgreSQL F AL A A® B

By o wPER AT £ chpe 4 K
R S N IR T 1T IO
F’*‘}YLIRJEF\/&/&&"%"D%&% gff.{—
BERHEE 2FERF > g ARE
FEFEER  RREA - REERHR

323. * ERMA &

% F AR - LINEBot~ 7 » # &
Rk FATH CHRARE PR R H B et
%#ﬁfi" J’i ke ;ILAE ’FTFR%{E-? 4o X
FRI-)E I BEMRPERFT > TG
WA R PARp Bt %’*#ﬁiﬂ?ﬂ&iﬁ%*

LINEBOt’f#’FRE‘Ewa"f&{ Fepr
%".%"”ﬁ P IR ER e T ORIER §4§m
BILE I
324 B REBE AT

~ ¥ 5 B & PostgreSQL F R E -

LINE Messaging APl £ QuickChart PR7%

ué?—;‘f % LINE p 2Bl EH &
-1k Qumk Reply)4&4=- 4 39:F3 6~
12 ¢ B—*Fm/fﬁjx{ BB i F R

ﬂﬁé’a#ﬁ? P RLE B R R RN R
BARTEE > BHB L FALE A g AT
ﬁmw@ Fp s Al REHIL ¢ 5T £37 5

BAP4cop F A )’ T 51‘5"—‘; PLiT 24 Ta
szrﬁg rﬂfj:’i‘ l"k’ ST r§vﬁ -

325 @R L AN
*E o B LT LT i - PostgreSQL

F & B - LINE Messaging APl
QuickChart PR 7% - & * ¥ I % ¥ 1% i

LINE p 2@~ £ H & g w i Quick
Reply)#4=> 43982 612 & 24 | p*
P BB e oy R hadp s

g P B EEEPN G R S S
ToE > B2 a R AR F 1L ik $ 37 R
i@ Al REMIE ¢ FE T HE
AF T HFEET RO MIRERF LR

-+

= o

[

o

10

326, &4 93 ABHW

¥ AF sy BE £ PostgreSQL R
E ~ LINE Messaging APl ¥ QuickChart
mﬂogﬁwﬁw%ﬁﬁﬁ%’}@gé
o FORLE P4 8 | Pz A
BIRB R P Iy TR EE:HE)»F\ g chT
o Bt A e RABFITM B T H
ALY I R oY K F G
BEPEEY LR TV e

OLHE TS B N hE AR

ﬁ Bk B #F]vfﬂ’_ °
3.2.7. 3 #E(TTS)# i

& L & % F 3% § (Text-to-Speech,
TTS)# > 45 fiz PostgreSQL F AL E ¢ &
FER AR TR LR R p BT S
RPLe S E TR BTN 5 L
FOERpEE R ¥ 5EF 5 & 5 F
PPN BRI L P ARER -
LL}, Fikﬁﬂﬂ*ﬁpéfl/?mi?x;np
EE;%_E 2% ’ ,,‘ S 3 ;ﬁ%ﬁ'd'w H
62 Wi 3 R S RER
FEo¥7F B3 e r g H s F
MR > R ARE I T R
= & *#%ﬂiiftﬁiﬁﬂ“@%ﬁéi’ gAY " L
r],c,n%v”’*m“ g N RIRE S b R o
- 5 i %F%%éu gl B e s S
FEH o

4. % hB TS &

41.1. ¥~ Agent 1 E R iF
<A1 HEA(LLM) & & & & 5 % h
,zsl‘i’ﬁ*bh’:fzt/— go 4o ek A de B0
;?fi TR ML oo A kAL G Al Agent
B#1 - 2% Ko 2 E(Tool API) » B
o an TR ¢ THE hit 4 o s
P 1 BRI GT A SR L
g (user_id)E B & 4] 0 mRiRE - X
J-Eé%’* ZEIE Jeats i Y el
A. Bl B
%ﬂ‘péﬁ’é@%_ LR SRR R
;EFL?Tmp AT AR S B

F}:iv ,: sLw Igall I “;_‘_;‘l:g‘!iv Agent
g#ﬁv%‘réw'ﬁ}%’ﬁr’ﬁ&ﬁ:JEFfﬁa
Tt it K FEE APL B



BIBHTRE S I &R
B. ATH{* Fpi1 L

o ARILR * fh R RF
SHRELED AP o g RFTA
FRYEAREL i Age

’

red

’

- :\m Iy S

a
kIR > AR BIER G €
ﬁﬁ“H‘r?%.&,"mrF”&*ﬁtJ—%i’ A
oy IR ELEFEER N F
R o
C. &u*HFjirx

é‘%%?%?fiféq*%‘ﬁ?%ﬁ“%i
o Agent B~ jsit* F ID ik

Mg RRTRE S RHEL JSON T
Ao g L A LLM B r g i
SRS 7 8 SEA
D. BXREPREFLHHLE
PR R E T RE IR 4 (e
‘ﬁw? BARESEFE) 18R
*A%mhxﬁ@ﬁiﬁg,%&m@
i F‘f C BRA K SLpE Y B S By chA 4T
Hb °
E. % BB r1 L
PR A RERAEL B
@ L f'-' 1._3:‘};1 L 2= R —:ﬁzmﬁ‘:_@ 3
SR 4 PE 0 Agent ¢ 3 Fs g 5
ﬁbl—?f A R REEAR
i€ % %k f Markdown jeffh® o F

R E PRy R 2
B AR Bl o
F. @R pe&iFill

N ERE IR R A )L R

% Fik 2 % - H o Agent 83| % £ R AL
Bﬂf ghAH st%fdxflwﬁ?eﬂ;@g
gty HEH e 3 PR TR R

*év LR HRE P B EULARR -
G. fFHIHEP1LE
B4 p 845 % > Agent g%’$’*1}b1
v G A kB 5N (40 UTF-8 ~ Bigh)® %+
B Markdown g < 3 AR ;_; o
PR LLM G P T o8
A F kR E T RRE

H AR FRER1LIE

dRFT A A AP EERRE
PAIEEFRIECRYTER O
Fmﬁfﬁﬁ?’?‘ﬁ  1E 5 TPE E A S 24
P EpE g AR o
I. LINE i#iai1 e

B Agent 57 & R PlEchp S HEN B
AR R Bi.%ﬂ%ﬂéﬁ%iﬁf#—
REAFEPE . gAF b1 B oo Ak
Agent # T il dFp F E BRI 7
1 LINE > *m? PFA iR BRI AR o
6. FHITHHF T o fenl

https.//youtu.be/er9 Lk-
s8447si=aPcoG3GP-dWX0 7X

54
[1] A. Biswas, W. Talukdar, M. R. Scott,
et al., Building Agentic Al Systems:

Create Intelligent, Autonomous Al
Agents That Can Reason, Plan, And

Adapt, Packt Publishing, 2025.

[2] C.F. Akuma, P. Hewage, and A. Garg,
et al., "Al Agents: A Comprehensive
Review of Evolution, Architectures,
Applications, And Future Directions,"
2025 12th International Conference
on Reliability, Infocom Technologies
And Optimization (Trends And Future
Directions) (ICRITO), pp. 1-5, 2025.

[3] PiePie Taiwan, "60GHz mmWave
Sensor  Evaluation Solution Kit
BM201",

Available:
https://piepie.com.tw/35206/mmwave
-sensor-evaluation-solution-Kit-
bm201

[4] MULTI Consortium, C. K. O’Toole, Z.

Song, F. Anagnostakis, Z. Yang, Y. E.
Tian, M. R. Duggan, C. Zou, Y. Leng,



https://piepie.com.tw/35206/mmwave-sensor-evaluation-solution-kit-bm201
https://piepie.com.tw/35206/mmwave-sensor-evaluation-solution-kit-bm201
https://piepie.com.tw/35206/mmwave-sensor-evaluation-solution-kit-bm201

[5]

[6]

[7]

Y. Cai, W. Bai, C. H. Y. Fu, M. S. Rafii,
P. Aisen, G. Wang, P. L. De Jager, J.
Zeng, H. S.-H. Oh, X. Zhou, K. A.
Walker, D. W. Belsky, A. Zalesky, E.
M. Simonsick, S. M. Resnick, L.
Ferrucci, C. Davatzikos, and J. Wen,
"Sleep chart of biological ageing clocks
in middle and late life," *Nature*, 2026
Taipei City Hospital Yangming Branch,
Taipei City Government, “f§ /i 7 ff %
pE- R vf ex ¢ b g 7 Taipei City
Government, Health Education Article.
[Online].
Available:https://tpech.gov.taipei/mpl
09181/News_Content.aspx?n=8035941
2498D4193&sms=D6D8C221F7AECF
EE&s=8295CA97F08DEF84&shem=ri
mspwouoe, 2018

Taipei City Hospital Yangming Branch,
Taipei City Government, “-+ & #73 i
T opk R e 2 2 ) Taipei City
Government, Taipei, Taiwan. [Online].
Available:https://tpech.gov.taipei/mpl
09181/News_Content.aspx?n=8035941
2498D4193&sms=D6D8C221F7AECF
EE&s=A1B0440414A1134F ,2012
Kuang Tien General Hospital, “pEfR, v+

DB f i pRm ok
FF R4 fiE S 7] CPAP 21 2 1

v opE b £ g7 Kuang Tien

SR P ES

General Hospital, Taiwan. [Online].
Available:https://www.ktgh.com.tw/kt
gh/Department/DptNewsDetail/691E6

12

[8]

[9]

50002AA52530BEF6B8541115B97
2025

LY Corporation, "Messaging API
documentation,” LINE Developers,
[Online]
Available:
https://developers.line.biz/en/docs/mes

saging-api/, 2026.
LY Corporation,
documentation,"
[Online].
Available:
https://developers.line.biz/en/docs/line

-login/, 2026.

"LINE Login
LINE Developers,



https://tpech.gov.taipei/mp109181/News_Content.aspx?n=80359412498D4193&sms=D6D8C221F7AECFEE&s=A1B0440414A1134F
https://tpech.gov.taipei/mp109181/News_Content.aspx?n=80359412498D4193&sms=D6D8C221F7AECFEE&s=A1B0440414A1134F
https://tpech.gov.taipei/mp109181/News_Content.aspx?n=80359412498D4193&sms=D6D8C221F7AECFEE&s=A1B0440414A1134F
https://tpech.gov.taipei/mp109181/News_Content.aspx?n=80359412498D4193&sms=D6D8C221F7AECFEE&s=A1B0440414A1134F
https://developers.line.biz/en/docs/messaging-api/
https://developers.line.biz/en/docs/messaging-api/
https://developers.line.biz/en/docs/line-login/
https://developers.line.biz/en/docs/line-login/

