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Smart Ward Control System Integrating Speech and EEG

CAI Xu-Gang, WANG Lei, WANG Fan, LI Jun-Ting, PAN Jia-Hui
(School of Software, South China Normal University, Foshan 528225, China)

Abstract: People put forward a higher service demand for traditional ward care in the process of intelligent technology
reforming various traditional industries. According to the field investigation of traditional wards, the self-care ability of
patients should be improved in daily ward life and the real-time monitoring of t}}eir living conditions by medical staff as
well as families is waiting to be strengthened. To this end, this study proposes a smart ward control system integrating
speech and ElectroEncephaloGraphy (EEG) and combined with the Internet of Things (IoT), thereby realizing the control
of infrastructures such as ward appliances and real-time monitoring of cloud wards. Furthermore, the EEG-based control
method based on eye blinks can meet the higher requirement for a patient’s physical conditions. According to the two
experiments involving 10 subjects, speech recognition achieved an accuracy of 98%, and the accuracy of EEG-based blink
recognition for healthy people and patients is 94.3% and 82.9%. The results show that the system can operate stably in
complex environmenis such as wards, providing patients with a more intelligent and comfortable convalescent
environment.
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(1) 5 & TH IR S5

PRICAN [R]85 R0 BTG s 2. 4 44 5256
N BB 8 5 (20-40 dB), X HIEE KN
0-0.5 m, TEF AR TG HEAT AN [F) 15 S 56 AR S A
(01 5 T R R B AR HER, N IR ST L
REHRFELE 4.0 sps foda. NIEARLEAFETH T4 2.7 spss

© TEREBIK R

http://www.c-s-a.org.cn


http://www.c-s-a.org.cn

20214F 55304 55 111

http://www.c-s-a.org.cn

i H AR SN A
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NIRRT 50 IRE# 28 1., B vt V308 8 ) e [a]
R S HERR 2.

(2) Pl & L e

PR FCA [F) A 58 M 25 0 18 3 1R 0 BT 3 j R 82 . A
R CAIN SE PR 855 1 5 D9 w4, PR B e S R R O O 3 A
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2R, 4000 50 AT AN [E A B e TR R AT Se e, 1A
SR8 RIS TR] AT R ol v At 2.

(3) R B s e

PRFCAN TR R 3 80 X 1 55 VR ) 3 ol 1 52 i A I

S 4 44 K0 N AR O IEH K (4.0 sps), MR
BEAH12% (20-40 dB), R b A AR AS BT $2
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PUNPEES 0.5 m LAY HM 5 43 DIAE 40 dB BRI, 35031
HE FE AR FFAE 98% LA b (HIE Tt S BURFES K 5
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S e 2% FE LS U B, 95 B P AR P
Bl 45 dBPL WIFE S 3 m 2 A, 1 A8 HAR
PRI N T s, BUMHERRZE 93% LA b, 58 4%
JEIL SRR, BEM N SRR S H.
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2 TP T (s)

MANEER (R) W (R) BREL(R) ENEC(R) EFE (%)

2.7 0-0.5 2040 I 1.32 200 187 7 6 93.5
32 0-0.5 2040 I 0.52 200 199 1 0 99.5
4.0 0-0.5 2040 I 0.62 200 196 3 1 98
53 0-0.5 2040 I 0.59 200 184 16 0 92
8.0 0-0.5 2040 I 0.55 200 175 24 1 87.5
L
£S5 PigEESLR
WEEE (dB) BEES (m) B (sps) EFP WEECPHANEREINE () FAESH (R)  IERE(R) EERE @) B (R) R (%)
20-40 0-0.5 4 i 0.59 200 \ 1‘-95 - 5 0 97.5
40-60 0-0.5 4 i 1.48 200 172 5 23 86
60-80 0-0.5 4 i 23 200 139 13 48 69.5
K6 T B S S5
BEES (m) GBI (sps) FREIMRE (dB) M BBEECTIARINE () MABEH (R) L (R) BRI (R) B (R) ERE (%)
0-0.5 4 2040 SEEIE 0.63 100 98 2 0 98
0.5-3.0 4 . 2040 I 0.72 100 93 5 2 93
3.0-5.0 4 20-40 I 0.68 100 88 3 9 88
5.000 F 4 2040 I 1.53 100 69 4 27 69

5.2 BZBERIARISCLE

Az AR VR S 56 B 70 AS I 2R 498 MG F 33 T AR R AR
IRZNVEMIRE 7). FEA SIS, A HNNK 2 52 i bl A
A PR ICEE b P A, AR5 2R T A SO I — P R T
S 8 23 TR AIE P U8 T s N B0 925 0 AT S B 4 A B S
NG 10 A, 6 A REZIKE #AT T 18 BUHALK,
4 7 BARENEE AT T 14 6. BAMR0EE

30 Mg, FLAI 960 it LEHUE BAR R AN Gt 22 70 FAIK
T2 N R AN BEEE B (recall) MITHEDf 5
(accuracy), FH TP 45 SR ot &5 1 BURS % (precision)
SRS LTI 9 N2 L 2 3 R AP o 0L o
PR, IZARARBITERESE RN 7 P, RS2
H TR, A 5 SR ARSI L > BN 94.3%, 90.6% Al
92.1%, 1156 YA, 73 S AT 3 5 82.9%,
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77.9% F1 72.7%.
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FEN G 90.6 77.9
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