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Research on smart hospital architecture based on improved RFID
Li Ming, Niu Jing

(Shanghai Construction Engineering Hospital, Shanghai 200083, China )

Abstract: In order to solve the problems of poor real-time performance in information sharing among hospital departments, this paper,
based on radio frequency identification technology, introduces the improved sparrow search algorithm and wireless sensor network for
improvement, and constructs an improved radio frequency identification model. Subsequently, a smart hospital architecture based on this
model is constructed. Comparative experiments are conducted between the improved radio frequency identification model and other models.
The experimental results show that the coverage rate of this model is 100%, and in four instances of S100m10, S50m5, W100m10, and
W50mS5 , the main indicators such as fitness, interference value, and load balancing of this model are all superior to the comparison model.
Pareto frontier comparison shows that the proposed model finds the most frontiers in a unit of time, which is significantly superior to the
comparison model. The analysis of the application effect of the smart hospital architecture reveals that after its application, the average
treatment time for patients has been shortened from 21. 7 hours to 8. 6 hours, and the real-time rate of doctors’ treatment has increased from
81.2% to 92.7%. Compared with before the application, the application effect is significantly improved. The above results indicate that the
improved radio frequency identification model and the smart hospital architecture proposed in this paper can effectively improve the real-time
performance of hospital information sharing and the quality of medical services.

Keywords : radio frequency identification; smart hospital; sparrow search algorithm; wireless sensor network; information sharing; load
balancing
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Fig.4 Comparison results of coverage of each model
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Tab. 1 Comparison results of fitness interference values and load balancing for each model

A e I/ % T4/ % I
FRL 1 93.1 98.7 3.2x107"°

Bl 2 87.2 93.9 7.5%107"°

$100m10 A 3 76.3 92.6 9.4x107"°
SCHR[ 7] 86.7 91.7 9.1x107"°

SCHKL 9] 90. 3 89.2 5.7%1071°

LAY | 94.6 1 1.2x107°

LAY 2 79.8 98.1 5.6x107

$50m5 A 3 88.2 96.2 1.3x107°
SCHR[ 7] 89.3 99. 1 2.6x107°

SCHk[ 9] 87.6 92.7 4.6x107°

BT 1 97.1 96.9 1.1x107"°
(%) 93.6 88.2 2.6x1071°

W100m10 I 3 92.1 94.6 8.1x107°
SCHR[ 7] 88.3 93.2 7.3x107°

SCHR[9] 78.9 94. 1 6.7x1071°

R 1 96. 8 1 1.9x107°

LAY 2 89.9 98.7 8.1x107°

W50m5 BT 3 92.6 95 6.3x107°
SCHK[ 7] 87.2 93.2 4.2x107°

SCHKL 9] 91.6 94.7 5.2x107°

Fy
—
B0 B B0 O B B0 b
00 00 00 CO 00 0O 0O 0O
J0 8086808
0B OO B Oy

0.79
(c) Bi#l3
B 5 JEBAEREEEIEER

Fig. 5 Comparison results of pareto frontiers for each model
SRR AT A S B2 WA SR By i L&
(o FH R I A X R 9 S R A8 I e ok i S
TR NIRRT I [] AN SE IR 2R ANAT 6 B

M 6(a) ATRLF H, 7048 2 Bt f AT A 2036

2.2 BEEKRRMNARRS T

T BT AR R B e AR AR, R A
LR B dEATIM , e 200 A AH [F)AEAR 1 S8 0 L
2, B4 100 AN NHEAT R RICR XS F 23 B, 4 e A6 s D 4



A Zh b 8 R 5 H

2026 4F 55 45 % 55 8

Techniques of Automation and Applications 143

JPRFRIA 21,7 h, % 25 B Be Al 5 34936 97 1 R) 4
8.6 h, HIE 6(b) Al LAA H 2 2 & B f H A A s =

60r
50t T
- R B i
40F ke R BB S
=
=
E 3
= A I’A\ A A A
A N Y
20t x Tk A
101 ...
*: * Ko -~ ** S— K
0 20 40 60 80 100 120
LI

(a) IRITIS X LLAE R

HEIRYTRF S SE AR5y 81,290 F1 92. 7%, iR SR
RIIBTT AR IR R R e A RAFI ST

1001
B . N N
wob * " * e
0| S o . > . - *
:;: s .- ‘o ® AT e P e
= 701
=
60 r i3
—- - FEGE RS A
50+ - S— t(u tL, E |§)¢~L {%H:UE
0 20 40 60 80 100 120
i AAEL

(b) SEI A% HLA R

E 6 mARITHIEIFIEERT SRR R

Fig. 6 Comparison results of patient treatment time and doctor treatment real-time rate

3 %k

BEXF H AT BEARTE SR ] 2 M {5 B e S s st 22 55 )
W5 N RFID 2K, 58 T $2 % RFID AH:EE, 1% WSN
5 RFID #i45 G, LA 8 1 20 RFID, 4 T fi# Ut RFID
W 28 AT AT 23 32 B4 76 55 2 BUE SRR R 22 a8 s
SSA Bkt 5 5] ARGH RFID , F 2R RFID A
Jor , FET AR AT R T kot RFID A9 2 By 484
WG e i RFID B 5 36 F MA 9 RFID A5 7Y i 3 F
GWO (1) RFID A1 F 17 Pk REXT Lo 5286, 76 78 15 R 5 b 5k
I kctE RFID A1 MA BEAYFT GWO AR [ 35 35 5843 il
9 100% ,87. 9% .84. 8% ., FEidi W FE |~ 40 A 47 48 1) i
X HESEE H BFST 4R A9 RFID ARV ZE S100m10 Fl S50m5
PR AR X G B FE A 53 000 93. 1% 11 94. 6% , T4k
{EA 3120 98. 7% 1, S35 43511 3.2%107° Fl 1.2x107°
ARG F I BF ST AR A RFID B 2 A T X
T AR, BEAh R IR T Rt RFID (98 55 B )7 28 0
HEAT I R T, S5 SR 3 B M R K46 40 T AN i2 97
FE] 245 HE R B RF ST 45 2 sy ek AT S b
HERAIFFE AR & Z AT, S P T SR s 2
O Ak 2 B e 1 A B SR AE 3 FH P SR SR 2 e g
I HE— 7w

%% Xk

[ 1] kimAl, AT e, 28R, 55 B2 s miT AL B G5
[J]. AL R SR H ,2024,43(11) :213-216.

[2] g BT B (R AR LT AN TR BE T A9 B2 e J5 B s 8 b 3
R EERILT]. A SRR 50 ,2025,44(8) : 120-125.

[3782F. 0N 296 2 9ok s 2 % 00 I8 I 5 B A8 46 7 A3 IR R 5 9 ik

[J]. I liaE 2S @ i 9T ,2024,27( 1) :234-238.

[4]F 330, BRI SR 45, I T IR &R S 1E #E ALY RFID
FENLTTEE[T]. T IR, 2024,47(6) :8-13.

[STZERH, ARZERR AR AR . He T BOE R ARAR A T3 05 1) AR R 2 o4 2
DAL T]. T IN 4R ) 2024,46(18) :85-91.

(O H IR, Bt | B UG, BT 55 26 ki ot REID X ] oA ik R S50 A 0
R EWIEL ] MATRIEEAR 2023,45(14) 1 172-175.

(71998 A5 U/ N0 A6 ST 2SRl itk i) T 2R S D T R e 3 e
BFFEL ], s TR ,2023,44(5) :230-237.

[ 8]Da Souza A T,Flores J,Millendez L, et al. Radiofrequency identification
tracking system ( RFID) significantly improves blood bank inventory
management and decreases staff work effort[ J ]. Transfusion, 2024, 64
(4):578-584.

[9] Nascimento L. C S, Pinheiro A S, Vieira E G S, et al. Modeling and
simulation of a radio frequency identification ( RFID) tag for hospital
applications[ J]. Brazilian Journal of Development,2024,10( 1) :1310-
1323.

[10] 2 ¥ ¥, RFID HOARTEMARY) B Atz U0 BT[], AR AR 2 4
A ,2023,45(24) :184-187.

[ULTRVAESR AR, B 250, 46 SRR ol AR A 4l Th 90030 52 3 A 1
LlP AR BALEBE AP AR I [ T]. 377 Bl 223 A5, 2023, 26 (10)
148-152.

(12 BRI 77, TR0, B e, 46 B T S AR 0 5 R 1 v BB O & 11 B AT A
RERI[ T, I 540 2741, 2023 ,34(6) :25-31.

[I3TEHSTE ML, . BT8O0 i O A% R4S ) 25 1) 25 i ) T 1k
[J]. HAHLT R ,2023,49(9) : 172-182.

[ 141 2RAT, E/ANGE 2258 S AP B AR T8 SRR 4 R B Rk
B SMOTE W2 TR st B2 W7 i [ J]. Wil TR 4K, 2023,49(12)
4993-5001.

(15T XUBKIK , TR0 02 , XU, 45 5K A 52 2% 29 3R AR Ak TR] A8 114 22 5% Wi 5 JRR
A RAIE[T]. FHl 500K ,2023,38(12) :3336-3344.

[16] w5, skDRE, MRede, 45, JE T O] 22 5 5 3 4 RAT SRS I B 5 27
PRARSE R R [ T]. MLV, 2023,43(5) - 1355-1364.

(17] R, EE A4, 5. S0 SRR LT %5 BILSTM BZ Tk
ASELEESWTATTE [ J] . A2 41, 2023,43(3) :87-97.



