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Against the backdrop of global population aging, the demand for psychological companionship and
health monitoring among elderly individuals living alone has become increasingly prominent. Most
existing companion robots currently available lack real—time physiological monitoring capabilities,
while wearable health devices lack emotional interaction and proactive care functions. To address
these industry shortcomings, this study designs and implements an age—friendly intelligent companion
system that integrates the "Xiao Xicai" Al companion robot with a smartwatch. The robotic device
incorporates the DeepSeek multimodal large language model, capable of recognizing and synthesizing
over thirty dialects to create barrier—free communication environments for elderly users, enabling
humanized emotional companionship. The smartwatch continuously collects health data such as blood
pressure and heart rate, while its IMU sensor module detects falls. Additionally, the robot features an
innovative visual large model with tongue coating detection functionality to assist in assessing elderly
individuals 'health status. Utilizing infrared sensing technology and Bluetooth communication, the robot
actively identifies seniors, synchronizes health data from the watch and tongue examination results,
and delivers personalized greetings and reminders. Upon detecting falls or abnormal health indicators,
the system immediately alerts caregivers via mobile app. Experimental data demonstrate that this
intelligent solution significantly enhances elderly users' acceptance and willingness to utilize the device,
offering substantial practical value in mitigating health risks and ensuring safety for solitary elderly
individuals.

Xiao Xicai robot; smart watch; multimodal large model; tongue coating detection; active
interaction; health monitoring

Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



515

HAT, 17 EREE IR e R Wi R EATRESC RN, 7 — 2SR AT A s i p T s ik 5 (A

BRETFE. T o SR, KPR EELIRN PN R ARIR, BRI A A REB IR SIIR . ARSI, (B0
RGBSR, MELIESS R0 IR AL BBl s Tl e flii i AR R R E L O3 . IREERRRR, (BB TEh I EOCIR,

SECEE AP TIEIRR, RSB,

T Mg LRI, ASCR RS T — R T SRS E S ] S B E E S R BB R S8, ARG NETT AT AL

TANZLZEE X, S5 6 HA MBI RERE R T2, Sl T AR 5 B R B RRIER G .
ENITRIE, TRESIRTR LIRSS, A A BG T EE R BN S, RS u ki R O AR R I

LI AR ORI LTS M 3 ]
Y, [

I, RGN AR T LIRS EE S RE HEE, T SRNE IR E TR,

—. RESAIRDIGT

ARG G Al EEM. BRI
M, BRI N ERR . BRE . AL RN T Z PO
Tro RGUEERAINIEN R,

1: BEEWEREPEHRAIUOE

(—) BxE

BANZFEEERETFFM N B LA AL

< FEETER: WESCHATIE (PPG) SEEH T O
MEMESEI; AN RS (IMU) T REZA
HIBBhEAEE, DS,

o BEREPLER A BUATZE s R | 77588 miE Gk DA AL
SPNIRAL IR o LLAME R TR IS N5, il 301
TR BHES A TR RS S H A g, SReiaeiR il

(Z) EWE

L 2 AR M AR & 5 2l i EUR A8 . B FHRE
RARIERSF ( BLE ) $H{et Bt m2 5 las A W, las
NIBIE Wi-Fi R ER h#%, FIH MQTT PrisCR g Bl
WERES B ERIRSS S, JFE HTTPS PO 2w A
I API,

(=) miRbEE

TSR RSN RN, EEAE.

o SR KAETIG 2., B2\ DeepSeek . A, T [r] &5 K
B, AT FAAE S EM S A TS, KRS S

THEGHT; RN IR (VIM) , HTREGEF S HE
FHEFEI

* MR TR ST . K EARTROER IR TR A R
FREREIINT, I R BB ORI .

s WHEMRRIRSS . ATIAEST A APP AR | 1224
[l i E S

(M) AR

[ R A A, AL

* BN HUERAAR, RERFAFA TR . KRR
FIEMR . SD RAMIBHEFEEIRE .

* BN APP i $ROGREE RS AU . IR
By P BIESR LRI A T RE

—. BOINRERPNGIT 5 SEI

(—) BEEFRERENSBERD

BHETFIEN PPG BRI E . (Andg 16 43—
FRALOFRMEES R, W TRER, REFCRALETRIESIZ
IR AN, 24 IMU RIS A s e 14 (R R (i,
HBEE MEze s e (e, eSS O LIRS — &
IFTED,  ZRGE RIS ARSI, JT S ATE T i blds AR
BRATEES Y,

(Z) EFORAERNEEHR

HHEE T2 PO AR BEIR S (B B F B, KRG
CNEET WA IO RS N T BRI AR, e AL
AR, MENETTES (0 “BREEEL" ) MAZIEE. Bl
T NG A R W E G, A8 T 2 i AR,
R E T (040, WH) FIEE (sER. B ) SRR
BUS 4028, G565 IR A R A 2 W i B (G gk
W, EAREERMEA, REEZRT, IHE2BAEK ).

(=) S AEITHEES SRS

CHANAE” ERRGMLOOTE A BRI RS R
TIMEE (Qn NZRSE ) ARERCH, XEGIN T EEAME
FATIHS o ARG T BT LT ME N5 (e B IR Sl 1 = Sl %

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 115



AT EKE | ARTIFICIAL INTELLIGENCE

AU o HROACE RN 2 iR .

H2: NBEASTRYERDREREE
LA AN BRI LAME RS IR 22 ST, 2 [ 3
FEFHRAEAE Y AEFF R, Hla AL B T
RHHPLER, MEESE, HEGITHNESRNIER, ks

Prompt,
fan
o RS RAFRT: gk, SRIMERIER, SO

SRS —B 7

OFER SR, G OTA R, RAENEZE)
567 S TIRE—2 L, 7

MR AL BRI RN H R BBl e T2, OG5 TR
PERFLSCR SR, b NS E] P MmARUAGE “fEH
M .

(M) B ANERREEERTESR

WA APP 3 i WebSocket 5z RFFHCERE, Y& A
PUTIEBURT, APP el & sttt .

L. TR B E

2. B YOO TR AU 22 A A

3. LA AR TRl 18 TG 5]

A, s NSERE L ER e A (o, F
. RS, G BRI R A R R S DI A
TN, T LA LA E i aEE I T A B S DR

=. RREMXS S

ARAE RGN, TR S AT T e S

243t

JHF A

(—) Thagmliz

 JTE U RIS, RGONPINE, EESE AR
FHTHBRER AR 92% DAL, Wi H e R

© BREVSIS SEIER . BB ARG, A
TIER 95%. T FRAMBIBRAE Z Wi A APP IR &5, SmE]
S HEIER/NT 37

o AR . TECAGTR RIS, MR d
T (s, AE . mIRE ) ik 3ILE]85%, BB
J& H B R R AR

(=) BPH&EAHR

BT 104265 % PLERISE S N9 — A rl i . st
SRR, KR KFRLAR SD FHE-RITRA ST R R &
FEANRERSI. Fral2flas A LT AR IR L
HIThEE, 1L NREIRER0, BRI fe T FRAEK
M, T & BT RE 2R T 8 ARYGE, HEINT HH E 58
NE

M., ZFiL5RE

ASCRIFFLI T —FE S NEM” AR LG A SR e
TRIGEENERIE RS ERGHTH T ERFE LA S
FREENIR 2 WA R, T 2 RS RRTLSE T SR 2 Ty
TR ISR, AIHTET AT E SR AR, s
MR I T R S T E S AR S e 5
LEFRMEEEN, ZRRRGARERMEE NI, R
RAEFPR UL SR I 5 5 S0

Ak, BNt BB L AR, HR
FAEHLER A0 3 N SR RO R T ST 5 SR v RO LS (BT
5, HEENROEINAMER . BRI TRE RS .

'——‘f

[1] B EEG AR 555 . A DS (R 2023,

(21 MG, FPYNE | PR , % ETHRECERE S R R UG ] SRR, 2025(5).

[3) SF . BT 2 BEEEIG IR RIS s RS (D). BN R RHRSE 2023,

(41 bt XUEHE 5P BTSSR RS R G SR SRR ITSS ). 2B, 2023, 38(10):56-60.

5] Abft . FT AU REIEF TR F LSS 5 RS ). TTI5AE , 2025, 41(4):71-76.

(6] EEOE , FH, Wik, 5 ETIHRENREFFERS YL I (). G TR, 20256).

[7) A , Y, B, 5 HRRIGEE NSRS REAHIERT AT ST R ). 5
(8] $i5aE . ETHFAERRIEF R R R AT (). RS , 2025(11).

2024(5).

(9] FEwgre , FAP, KNI . E Tl fesrE s lg Akt U1 Tkt , 2025(9):33-36.
101 JJa5E , Xl . ET 2Rl & i ea R IR THIIFSE (1. &M, 2024(10): 142-144.

116 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



	基于多模态大模型与可穿戴设备的“小喜财”机器人适老化陪伴系统设计与实现

