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Research Progress of Graphene-Based Aerogel
Adsorption Materials in Air Purification

XU Jingwei, CHEN Guohua

(College of Material Science and Engineering, Huaqgiao University, Xiamen 361021, China)

Abstract: The preparation methods of graphene aerogel and application status of graphene-based aerogel as
adsorption materials in the field of air purification are reviewed. The current existing problems of graphene
aerogel materials are summarized and the future development direction of graphene aerogel in air purification
adsorption is forecasted. The results show that the graphene aerogel is a good air purification material with
large specific surface area, high porosity and multiple adsorption sites. The modified graphene aerogel has con-
siderable chemical adsorption performance of gaseous pollutants. Combined with its own physical adsorption
performance, it has become one of the most concerned air purification materials in recent years.

Keywords: graphene aerogel; modification; adsorption mechanism; air purification
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Fig. 1 Preparation process of graphene aerogel by self-assembly method
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Fig. 1 Intracellular copper metabolism process
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Fig. 2 Schematic diagram of cuproptosis mechanism
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Abstract: Aiming at the instability problem caused by wheel slippage in distributed drive using differential
steering, a differential steering control strategy is designed based on the chassis of a light commercial vehicle
driven by rear wheels. A two degree of freedom steering kinematic model was constructed, and adaptive real-
time tracking control was performed based on the difference between the ideal and the actual yaw rate. The ad-
ditional yaw moment of the wheel hub drive motor was reasonably allocated to achieve coordinated and opti-
mized control of steering assistance. On-site testing and evaluation of the vehicle's steering stability was con-
ducted with reference to QC/T 480-1999. The results show that the comprehensive scores of steady-state rota-
tion test, steering return test, and steering portability test are 84. 10, 89. 46 and 85. 82, respectively., which
meet the requirements of national standards and have good performance.
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Abstract; The necessity and advantages of the development of rural prefabricated buildings and their comple-
mentary effects on ecological benefits are investigated. Through the extraction and induction of the constrai-
ning factors in a large number of literatures, the system dynamics method is used to establish the system dy-
namic model and to simulate the effect path of the constraining factors of prefabricated buildings popularization
in rural areas of Fujian Province, and by the fuzzy hierarchy analysis of experts’ questionnaire, the importance
of ecological influence factors of rural prefabricated buildings is ranked. and the strategies of promoting rural
prefabricated buildings in Fujian Province are put forward comprehensively with the ecological benefits of rural
revitalization strategy. The results show that improving the function and quality level of prefabricated build-
ings, increasing government policy support, and reducing incremental costs have a significant positive effect on
promoting rural prefabricated buildings. The additional offset benefits of pollutant discharge and environmental
improvement influence the weight of ecological benefits.
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Tab. 2 Constraining factors of rural prefabricated buildings in Fujian Province
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Fig.1 Causal relationship diagram of influence factors of
rural prefabricated buildings popularization in Fujian Province
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Fig. 2 Stock flow diagram of influence factors of rural prefabricated buildings popularization in Fujian Province
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Fig. 20  Structure of influence factors of ecological benefit
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Effect of Safety Support on Construction Workers'
Safety Behavior From Organizational
and Individual Perspectives
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(School of Civil Engineering, Huaqgiao University, Xiamen 361021, China)

Abstract; In order to explore the relationship among safety support, safety self-efficacy, safety attitude and
construction workers' safety behavior, and to improve efficiently the level of managing construction workers'
safety behavior, from individual and organisational dimensions, the safety support is divided into three ele-
ments of safety leadership, family safety care, and workmate safety communication, a hypothetical relationship
model between safety support and safety behavior is constructed. Combining the data from the questionnaire
survey of 216 construction workers, SPSS and AMOS softwares are adopted to fit the model. The results
show that safety support has a significant positive impact on construction workers' safety behavior, the work-
mate safety communication is a key factor influencing construction workers’ safety behavior; safety attitude is
a key mediating variable influencing construction workers' safety behavior; in safety management, the manage-
ment should pay more attention to informal communication among workmate groups to improve the level of
construction workers' safety behavior.

Keywords: safety support; safety communication; safety attitude; safety self-efficacy; safety behavior
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2.1 MEIELR Fig. 1 Influence mechanism model of safety support
2.1.1 %4 +i#¥ YYEHEMNLESSERE L on safety behavior of construction workers

SRR T A A TN A BT FE RN OG0 At T A % A TR B — R ANAT R A N2 T Y
LA LR RO EF TN HH TAEM % 4R TR 5O 0 560 . Bk, NALZURn A A A 4t
2SRRI N LRSI FNERK LR E VM 3 DR BRIIER—F A £ %R
M3 AR NS B B b S A S R B S 1] TR U R . B AN RS
FENGRK LRI AR, ik 1 s,
# 1 ERTANZRGT I H N A0 FI LA 4216 50 10 i 48 AR
Tab.1 Measurement indexes of safety leadership, family safety care and

workmate safety communication of construction workers
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Tab. 2 Measurement indexes of safety self-efficacy of construction workers
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Fig. 2 Fitting model of influence mechanism of safety support on safety behavior of construction workers
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Abstract; In order to inherit and protect the Nanyin as a world-class intangible cultural heritage, and to in-
vestigate the perception evaluation and psychological restorative effect of Nanyin soundscape, taking the Nany-
in instrumental music Mei Hua Cao as the research object, the semantic differential evaluation questionnaire
and the perceived restorativeness soundscape scale (PRSS) are used to explore the perception evaluation and
psychological restorative effect of Nanyin soundscape in the laboratory environment. The effect of the top-
down processing on the soundscape perception is considered with the help of the introductory video of Nanyin.
The results show that the mean score value of comfort in the soundscape perception evaluation is 2. 00, indica-
ting better comfort of Nanyin. The mean score value of the PRSS is 4. 73, indicating certain restorative effect
of Nanyin. Watching the introduction video will make the subjects more agreeable to the need for inheritance
and protection of Nanyin. Nanyin is a soundscape with restoration, and top-down processing has a certain
effect on soundscape perception.
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Internal Correlation Between Street Environment,
Crowd Activities and Subjective Perception

WU Wanshu, LI Xindi, HUANG Mengxin
(School of Architecture, Huaqiao University, Xiamen 361021, China)

Abstract: Eight representative streets in Xiamen City, Fujian Province are taken as the research objects to ex-
plore the universal law of the correlation between street environment, crowd activities and subjective percep-
tion. Based on multi-source data such as field research data, questionnaire survey data, point of interest (POI)
data, location based services (LLBS) data, the correlation between street environment, crowd activities and
subjective perception is studied by methods of semantic differenial method and correlation analysis. The results
show that crowd activities are significantly correlated with the macro-environmental characteristics of street,
but weakly correlated with the micro-environmental characteristics of street; the correlation between street en-
vironment and subjective perception is significant, and the perception of various group of crowd is obviously
different; the crowd activity intensity is significantly related to the perception evaluation factors of quietness
degree and shade degree, and there are differences in the perception evaluation factors significantly relating to
crowd activities on working days and non-working days; street types also have a significant impact on crowd
activities and subjective perception.

Keywords: street environment; crowd activity; subjective perception; correlation; Xiamen City
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Effect of Structure of Phenol-Based Chitosan Quaternary
Ammonium Salt on Antibacterial and Antibiofilm Activities

WANG Lin, XIN Meihua, LI Mingchun,
SHI Lulu, LAI Wangkun

(College of Material Science and Engineering, Huaqgiao University, Xiamen 361021, China)

Abstract ; Seven chitosan derivatives were prepared including o-hydroxybenzoylate chitosan ( OPC),
m-hydroxybenzoylated chitosan ( MPC), p-hydroxybenzoylated chitosan (PPC), 3, 5-dihydroxybenzoylated
chitosan (DPC), 3.4,5-trihydroxybenzoylated chitosan (TPC), O-(2-hydroxypropyltrimethylammonium chlo-
ride) chitosan (QACS) and O-(2-hydroxypropyltrimethylammonium chloride)-N-p-hydroxybenzoylated chi-
tosan (QAPPC). Nuclear magnetic resonance spectra and elemental analysis were used to characterize the
structure of the product, and the antibacterial activity and antibiofilm activity of the product were tested. The
results showed that the order of antibacterial activity and antibiofilm activity of the product was PPC>OPC>
MPC. The antibacterial rates of PPC at mass concentration of 0. 5 mg * mL ™' against Escherichia coli
(E. coli) and Staphylococcus aureus (S. aureus) were 78. 2% and 100. 0% , respectively. The biofilm remov-

al rates of PPC at mass concentration of 2. 5 mg * mL™' against E. coli and S. aureus were 75.3% and
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87.7% , respectively. 4-hydroxybenzoic acid was grafted onto the amino group of QACS, the antibacterial ac-
tivity and antibiofilm activity of the prepared QAPPC were both superior to those of QACS and PPC, and the
phenolic group and quaternary ammonium salts had synergistic antibacterial effects. The antibacterial rates of
QAPPC at mass concentration of 0. 5 mg * mL ™' against E. coli and S. aureus were 83.3% and 100.0% , re-
spectively, and the biofilm removal rates of QAPPC at mass concentration of 2. 5 mg * mL~' against E. coli
and S. aureus were 77.4% and 92. 4%, respectively.

Keywords: phenol-based chitosan; chitosan quaternary ammonium salt; antibacterial; biofilm
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Fig. 1 Preparation route of phenol-based chitosan quaternary ammonium salt

1.3 FYRRE
1.3.1 #mikdk 23% CH NMR) o 41 B il £ 09 58 BWENT A W i T D, O vy ] Avance [l 500
MHz A% % e P P 3% G 2 7= 91 i)' H NMR IR EE Ry 22 C R B 64 1K
1.3.2 BAREMZ FEREMILAAEYAE IS TR EMETE . H Vario EL cube B 5T 2 43 Hr AU &
H CONH 5k 43 85 AR Bk 2L EE 1530 76 SR W3 10 JBE < 1k 52 R =g o BB AR
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Fig. 2 'H NMR spectra of chitosan derivatives

HH P& 2 AT AN [ 235 A T 5 7 SR ' H NIMIR 3% 8] 32 22 X I TE T 6~ 8 A 1) 7R BR & 3T 9 R A1 U6
OPC F1 MPC ¢ T B BRI 467 F 2R 20 1) &R A7 5 [R) A7 b o 25 (B AN X BR o 78 A% % 200 1 2R BF 19 5 ik 04 1
B AR 2% s PPC 1 DPC F=# (' H NMR i B 76 6~ 8 Ab H LAY S5 T 7 AE 0 A A4 5 X 2 TR Ry 1
7= 1 - A 1 2 19 Ik A @ - R RR 4544, PPC 19 H NMR 3 [8] 7 25 0 1 0 B0 00 19 A 40 0% 435 A 06 1y e
1 A1 — 2, DPC 19" H NMR 5% [&] B ARt A 2R BR b 1) &0 1 e AiE 06 o (EL 33K 9 1 E i 174 06 g L L 31
13 2; TPC (' H NMR 3% B 3 AN 3k b7 AR 1 3 A4 BRI 2 NS FE %S ()@ T X R 2 4 . 76
W% 0 Fe P S0 AT AR R A 220 RS L B A 1 AN FRAE I s QAPPC (1 H NMR % &1 7 3. 1 4b H 30 2 5
b b LA 0, RO L A 6~8 Ab H B 2 AN SN T Y RRAE 04 L X R R ER B ) ST, R QAPPC 4
THA RS AR . R IR S0 2 I 1 ke SR Bk U 4
2.2 FEYIMERKE

SERMEMT AT R T B N3k 1 . R 1w S i 5350 DD i B2 s DS
BACHEE, H132 1 A0 2 WM B 2 BEEE A 86. 0% ; OPC, MPC, PPC, DPC #il TPC () B AL B 41 35 5
CSBA i FA 47 58 BB L 1 25 0 F 6 9 U ol 64. 9%, it — 2578 CSBA [ 3 30047 Z # 4k 15 31
(1) QACSBA v Ze 4 48 1 B B2 Ok 20. 150 AR 471 J5 & B0, F F R 47 20 3k 1) 28 30 R 3k O oK 58 & I Bk
O I 1 2 R 1 B AR i 1.6 00, DA R JRURHE] & 1) QAPPC X #2328 B BRI CAR B2 Oy 16. 9%,
5 PPC H s ¥ 35 5 Ik A BROAR 3 3 AR — B0 (15, 4% M M BUA B A R T IS S e e 1 HL A

F 1 FERWEATE I TR AR B

Tab.1 Elemental analysis and substitution degree of chitosan derivatives

e w(C)/ % w(N) /% w(H) /% DD/ % DS/ %
CS 41.69 7.75 7.06 86.0 -
OPC 42.06 6.14 6.58 — 24.4
MPC 42.35 6. 34 6.51 — 21.6
PPC 41. 36 6.56 6.57 - 15. 4
DPC 42,27 6.29 6. 14 — 22.3
TPC 42.07 6.31 6.17 - 21.5
CSBA 53.55 6.05 5. 69 - 64.9
QACSBA 52.68 6.39 7.46 - 20.1
QACS 34. 83 6. 87 6. 64 — 1.6
QAPPC 37.26 6. 30 6.39 — 16. 9

2.3 BMEFRATRENREENE
2.3.1 RKWHARZREARKIARZTRE KBHEE. cold) MEHERHEIRE (S, aureus) 4
W BT BT I i 24 M AR AR, gk 2 i,

136 2 T M AL 7 AR E. coli f9 MIC #5°% 625 pg « mL~ ', MBC ¥} 1 250 pg » mL ™'
PPC,TPC %} E. coli # MBIC 2 1 250 pg mL ', 1 OPC, MPC #1 DPC i MBIC % 2 500 pe
mL ™ IEBR E. coli EWIBE T Z A PPC, TPC MRS R 5 000 pg » mL™' L i5ER E. coli 424
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W E Y OPC, MPC #1 DPC 1y e A% 5 & i JE 3 K T 5 000 pg » mL '3 QACS, PPC %t E. coli [
MIC, MBIC #d] , 5351/ 625,1 250 pg » mL7" 1 QAPPC X} E. coli iy MIC Fl MBIC 1K F QACS,
PPC, 435k 313,625 pg * mL Y5 QACS %} E. coli ) MBC 2k 2 500 pg * mL ', PPC, QAPPC X}
E. coliff) MBC ¥4 1 250 pg » mL™", QACS, PPC X} E. coli ) MBBC ¥} 5 000 pg « mL™', i
QAPPC ) MBBC 2 2 500 pug « mL " 585 2 8 25 X5 2 K48 WY Ik 56 [m] B 5| A 72 RAE 4y F 4540 vh 15 31
) QAPPC X| E. coli FIMEMCRIL T PPC.QACS,
M 3% 2 A %0 Bk PPC Ah, o4y 4 Ry 3L 52 BABEXT S, aureus i) MIC F1 MBC — 2, 43 51 4 78,313
pg e mL~ i PPC X} S, aureus 1) MIC 25 39 pg « mL™" s 4J8 2B W8k B S o B AR T4 5T 4 ok B o 3
25, PPC i B A 1 250 pg « mL "B, Al DASE @8 BR S, aureus T B W9 A= W) 8% BB, 170 35 B
S. aureuslZ BB AV IL ) OPC,MPC,DPC il TPC FHFE W HEANBEWE N 2 500 pg » mL™'
2 RIAT TR 4 (08 %9 3K T A 0 0 RO ST S i 24 AR Ak

Tab. 2 Changes of drug resistance before and after biofilm formation in E. coli and S. aureus

e N T G O ERE g - mL
MIC MBIC MBC MBBC MIC MBIC MBC MBBC
OPC 625 2 500 1250 10 000 78 625 313 2 500
MPC 625 2 500 1 250 10 000 78 625 313 2 500
PPC 625 1 250 1250 5 000 39 625 313 1 250
DPC 625 2 500 1250 10 000 78 625 313 2 500
TPC 625 1 250 1 250 5 000 78 625 313 2 500
QACS 625 1 250 2 500 5 000 39 625 313 2 500
QAPPC 313 625 1 250 2 500 39 625 156 1 250

2.3.2 F‘%%J}W%ﬁﬁ AN TR) J5 5 VA B2 o) 1 13 2 58 R M 2 ﬁihﬁﬁfm%ﬁ(nﬂ WK 3 iR,

100 Z p=05mgmL ! B p=1.0mgmL™ | p=25mgmL' 100 p=05mgm ‘@FlOgmL NN 25mgmL‘

80|, ke

60

n,/%

40

20

P

(a) E. coli (b) S. aureus
Bl 3 7 R B B 0
Fig. 3 Antibacterial rates of phenol-based chitosan quaternary ammonium salt
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2) Ty L Kl & A U I PTG M HE R Sy TPC>MPC=>DPC. A Fifl Ty 1k 4 28 4l 52 I A 1R
AR AL 13 K 0 B8R X e SEMH AT IR T R AR5 Wk 8 BE B A G . DPC R PLIE IE 1E 55 T MPC, B AR Y
TINT T3 5 F) K Lk 7 iy i g R R Dl () 5 13 A 0 — 20 S 10 T R T 1 R L SRR B PR TG A
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R R B PP TG PEIE T DPC., My 3 2 b 7e BN S, awreus WA TR 2 0] A1, Bk MPC,DPC
G HAY 3 P RESE RIS S, aureus WYINE RN 100. 0% . 7EH] 419 5 Fh s 558 BB b, PPC 4L
BTG M o, TRV BE o 0.5 mg » mL ') PPC, TPC X} E. coli (P24 5N 78.2%.51. 4%,

3) X AH R R BEYR E R R PPC, QACS Hil QAPPC 1y 1 2 , QAPPC 40 1 1% M1 F QACS I

PPC, QAPPC &4 X ¥ 35 2% H R 38 3 45 G S 0y H2 A% 31 QACS 11 43 45 A8 v o 30 2 e i 35 A R 1 5k %o 4
Th5E B T B G P B A P VR VR B 0.5 mg + mL ') QAPPC X} E. coli Ml S. aureus K
PB4y K 83.3%,100. 0%,
2.3.3 AARRTHERAORESET BT I T BT R S PRS2 b v i R 2
20 T 5 R S5 (S ) B2 B P LA K 595 nm RS ODH (D) RREH S . BB ED S
AP L3R 30 min 5, WA M LS M R E G B WP R O S AR A 4 Fios . B 4 R
T By 5 K5 i A [ B . MIPC b 35 19 TR A8 R 2 1 B 3 S A I 3 5 900 3 0 B 29 2R — 385 > 1 3 1 4t
U I TPC AR 3G (Y TR A2 A 1 B B 0 s X T EL cold s 42 PPC AR 1 T A2 M P A 1 T
HimE T DPCLIM S, aureus H)H BUAH Sz 1 45 3 L 31X 5 20 18 45 4 AT PR A G .

S5 G40 T RS Y B T TEAH [ BT R BN L R Y O PPC>TPC>>DPC. 4R T BB HH 2R
JoT 2 2 B AR AR IR AN 58 R A AE L 3X AT BB R M 3 70 SROME 55 40 TR AH AR I A4S B AR 20 i R 2 ) A 4
38 375 1 A O 3 TR 5 o PN R ) TS AT T QAPPC SR B ks 9 BRI RS R
T PPC,QACS, I B H 8 11 0T 2 1 119 728 b 8 34 5 00 77 23 1 A8 b b 34— 2

048 [ 048 [
. f
.
0.46 LR { 046 |- } } }
Q 044 l Q
I, 044 |-
042 - % [}
042 - *
I ol
ﬁ’-é?&/ FEFIIR OY’QQYSQ 4@& FEIR &C‘&g‘z
Rl FEdh
(a) E. coli (b) S. aureus

F4 MEEERWEEEEERE R P EA RS
Fig. 4 Content of protein effected by phenol-based chitosan quaternary ammonium salt
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Fig. 5 Inhibition rates of phenol-based chitosan quaternary ammonium salt on biofilm formation
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2) BT Mgy 1 5 W A AR 5T SROMEATT A W N A ) R R A R AR o kAR A TR 0 0 R HE
¥ TPC>DPC>MPC, 1/2MIC f#§ TPC X%} E. coli F1 S. aureus 49k BT 504 400 1 2 43 5] Ky
69.7%,77.7% . EWIBEIERTE AR5 SR IR B A G 5 4 i 2 R L i kg e,

3) FEAH R BT vk BE R 6k AR W BROE B 30 1 2 HE P ) QAPPC>PPC>>QACS, 3 W H i 35 5L 0%
LS A QACS vhaf DL $g m QACS X A= 95 #i RT3y 30 ) %2 . 1/2MIC 1) QAPPC Xf E. coli #
S. aureus W I BLHI D H R4 B R 74. 7% ,77.6% .

2.3.5 A A F R R By RO ZE BB AR B T R () AL 6 TR . R 6
AT 2 S5,

D =Rt S, aureus T BRI AP BE TG BR B AOL T X E. cold (194 P00 5 35 BR 253X 5 1 238 1)
G5 T — 0 Tk 1) 7 8 TS KT A A R 3 AR S R 5 0 TR 3 ) A A e A — S0, X A R ) T R UR 1
Hep o PPC>OPC>MPC, R EWE N 2.5 mg « mL '"{) PPC X} E. coli f1S. aureus J& 309 A= 1) 9% &
R BRZ8 5 I 75,396,877 00 o EAT I B0 2 o 10 B Ik 1) B30 O AS AR A B2 w5 5% ROBE NS A W kB

2) FEAH R BTk BE R 6k AR W B ) T R RCR HET S QAPPC>PPC>QACS, X 3 W B 0 35 5L 0%
H R A 3] QACS 143 T4 A0 i a] DLtk — 2 3 8 QACS X A= 49 9l 55 110 375 s 356 25 e 3 ik A1 )y ik L A
PR RIVE A s BV FE N 2.5 mg » mL ') QAPPC X} E. coli.S. aureus & J8 A4 A= 490 Bl 155 14 375 B 2R 4 331
g 77.4%,92. 4%,

100 [ p=2.5 mg:mL"' Y p=5.0 mg-mL"! 00r p=2.5mg:mL"! p=5.0 mg-mL™"!
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Fig. 6 Biofilm removal rates of phenol-based chitosan quaternary ammonium salt
A
3 it

1) 1l 4 Mo B 50 SR = e bl o A LR S RAE - W W 454 . Sl JC R A AR ) QACS Z
B ER BURE R 20. 1%, T 3 BOFR B Sk 15, 4% ~24. 4%, OPC,MPC, PPC,DPC H1 TPC ) B i 43
SRy 24.4%,21. 6%, 15. 400,22, 30K 21. 500, LLBUREE S 20. 126 1) QACS 2 2 58y J5URHH 7% 1)
QAPPC i, Xof #8562 H Ik 5 ) B B R 16. 9%,

2) BL T MR AE A 0 S 25 SR e B 5 e g L 5 OB B TR O M 1 T R R A L
YR Ty L 300 PPC A BL B I 1 R BE A= 0 4 S 06 M e £ . e 8 06 e 0 s 83k A 0 o BB 1 B T HE T Ry
PPC>OPC>MPC,, [} 3 (1 50 X 5 SEBHPT B 15 1k 1 52 0 5 19 35 1) 07 8 A 56, 348 0im 19 35 1) 2500 0 R R —
JE RE A5 4 = My B 7e M RO PU A TS M. BV 0.5 mg « mL ') PPC XJ E. coli F1S. aureus W)
BRI 78, 2%, 100. 0%, 1/2MIC f§ PPC %t E. coli, S. aureus ") 4 5 TE B 04 30 41 2% 23 51 b
70.7%,76.3% WA/ 2.5 mg » mL ™'y PPC X} E. coli #1S. aureus FIE B0 25 Yy 4 I 1) 35 &
KRR 75.3%.87. 7%

3) QAPPC HHL TE I P FO47T A 4 9 I M 2 O T 0 — DO 1 52 SRBE AT 2B 11 (QACS i PPO) , 2 4%
Fh R B LA P R TR T M. B 0.5 mg « mL ' 1) QAPPC X E. coli BIN % N 83,300,
TR G B QACS Xt E. coli BIIIEE %(39. 5%) Ml PPC %t E. coli I Z(78.2%) ., 1/2MIC
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(1) QAPPC X} E. coli F1'S. aureus =44 BEIE B 0 400l 22 50 0 K 74. 726,77 6%, Tk E R 2.5
mg * mL ' QAPPC X%} E. coli F1'S. aureus JE I 2E Y9k L) T5 R R Ay 5l 77.4%,92. 4%,
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Effect of Astaxanthin Microcapsules on Serum and
Gastric Mucosal Cytokines of Hp Mice

WEN Yafei', WANG Fucai', XU Xiaoying',
CHEN Yunqgi', WU Zhen®, WANG Ligiang'

(1. School of Biomedical Sciences, Huagiao University, Quanzhou 362021, China;

2. School of Pharmaceutical Sciences, Xiamen University, Xiamen 361102, China)

Abstract: A mouse model of Helicobacter pylori (Hp) infection using the Hp gavage method is established,
and the mouse serum and gastric tissue are collected. The amount of Hp colonization and pathological changes
of mouse gastric mucosa are observed through staining method, and the mass concentrations of HMGB1. 1L.-6,
TNF-q, IL.-4 and I1.-10 from serum and gastric mucosa of mice are detected through enzyme labeling assay
method. The results show that,compared with the control group,astaxanthin microcapsules (ASX-MCs) can
reduce the amount of Hp colonization in gastric mucosa of mouse, alleviate the gastric mucosal inflammatory
damage, reduce the serum and gastric mucosal pro-inflammatory factors such as HMGBI1, IL.-6 and TNF-q,
and increase the mass concentration of anti-inflammatory factors I1.-4 and 1L-10. Morever, ASX-MCs can alle-
viate mouse gastric mucosal inflammatory damage caused by Hp infection,inhibit the expression of pro-inflam-
matory factors of serum and gastric mucosa, and promote the expression of anti-inflammatory factors.

Keywords: astaxanthin; Helicobacter pylori; gastritis; cytokines
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728 A R e Al CA R B 2R O 2023 4F

B 5 H B T AR B R E R LR SAE VI 5F — FR T AL R GBI R AR B DA G
RAE ML PBE Z B ATAE B -5, BEF Hop 15 A P30 9 AE M 5 ) 32 38 1 1) B8 7™ 2 019 -y % °F
738 3 A1 5% A 5 A0 L PR S L R T e e s e 2 — b R S ) 400 I TR R AT Ak 1 A R %
fift JAE - ] REAT B T ARBR Hp. R385 3R (ASX) B A 5 KA 5T A AL Mt R AR HT. Xt B g 18 A £ 37 45
HITY o Kim SE5190 0 ASX 1 Bt &AL BT R AE A AT LU Hp fg K, IR b B 4. REwE S
ASX FI B-#1 8 MR &Y T A2 BBy Hp B 51 09 58 08 om0\l i #2237 Hp J& 4
C57BL/10]Gpt 5 4 /IN A B, 0T MR35 SR AUBC B8 Xt Hop /N BRI 375 K 1 266 A58 400 19 A 2

1 S HR

1.1 #HR5KH

IR 2RO B (250 % A D s Hp (ATCC43504) Ak (TLVE 48 /e & I AL BF 5 ) 5 Karmali %5 5 25
Hi A BT S Al (E[E OXOID ARD s Z KK BOHHEE R BOA W E R LA MR A AR A
BN FDD 5 PRt o 2% T 4 33 ) & (A s i R SR A FRAFD s 3 IR QAR & 1 19 A
ARARATED s K SRR ZRAA WSk 74 B B B0y A BR 2 R 5 5 I B2 U 687 90 R e e
AR & (LT 2 RAEWHEARARAFD 4078 5 H 41 DNA 32 B0 0 & GO A8 Jbnt i RARZE
R A BRA D s 519 & B g A T AW AR RS 286D s /b B i 8 & 1 B1(HMGBD),
IL-6, TNF-o,IL-4,IL-10 ELISA #3270 & (i 48 SR N T i 26 ) TR R IF R A BR A FD .
1.2 SEIS{usE

SE R ) ZEROK R A% (R T AL BRI A ) s R FRAR (I T B I SR A A 7D s B & 4
GBI 208 & 28 71D 5 Uik B 2l K ML G748 T BH 2 7 i {8 A B |DD 5 A2 9 20 U4 3L Gl
Ju A F RGBT AR BR A 7D s A B AEE H T sl i 5% R R L (kR AR G0 s S 5
& it PCR(Real-time PCR, B VG4 V5 % 117 R BERHE A R s B R LIRAE F N T B & 2 A BR A FD .
1.3 Wz

SPF 4% C57BL/10]JGpt /NER,5~6 JE I /R T 5 2 20~25 g, HEME I T VL5 4 E al th AR 25 2 A=
PR A A BN F) L 8 AT HIES 25 17 98 A25988(21) . JiT A 24 SC 0o F 1 5 O 15 3] 48 A 2 I 24 e 52
B 0 W) A5 BRAG BE 2 D S b vE CHT LT 5 AR AL SR A2021035 5,

2 RWHIE

2.1 EHEFRENH&

I ZRAF ) Hp ATCC43504 brifEmpk £ H = IR AL 5, 72850 AL (B3l 5 000 ¢« min ') g
O 5 min. FF EIE . JHICER AP R B — 3% P ER B L 75 - A b T30 25 EAT A THE IR = U IR A
Bi9% 48~72 h(IE N 37 CARBIAECHN 5% 1) O, ARF KR 10 %01 CO, RT3 B 85 %19 No)

2 By B 9% ik 2R R A ALK K 8 2K 3 WK TR A BT 2% TS g L T AT AR AR T TR R B
BRI B B ARk E R 0 B TR TR R G O 2 T PR R R S | R A B T R
Hp B 537 0 808 5 . e I TC R H M R0 48 R 2 K B AR e 0 1) R K1 603 T4, B RS A 5 BOK T I
A1 B 1R 12 1 I W T B s 3 B B AR AL L 45 0. 45 o 6 T 108 90 a0 0 T ST T B A O T R U AR
2.2 ASX-MCs By & &

SR FHWE 55 T M 125 1) 45 W 75 28 SIS 2 CASX-MCs) DL 4 H B 312 VE B iR % 9 2k B R WRS 22 2F M)
K (OSA-(HP-B-CD)-MA) Sy BE#F , PGFE-R 550 i 5 Dy FL AL ), i i 5 P 38 25 563k B AL ) o 225
T FUAL ISR 5 B0k 2. 6205 88 7 T 490 W A I [) O 20 min; il & 9 ASX FLAL IR 19 RLAR
(215.5946.58) nm, W{% T LA GNBELL BN 1.0 = 2. 55 BB Y& 43 800 25 %6 5 3F D IR EE
130 C sl £ 19 ASX-MCs 03 g (83. 3140, 59) %, Zead (R SMFA AR B 9 19 Bk 11 R 254 30
PP ASX-MCs BT R o i L K I M RO R A= 0 R R 8 55 P A5 AE DK Oy 477 nm &b, AR
ASX-MCs Ht ASX Gt 3l 2. 0%,
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2.3 THYMIEE

48 H CS57TBL /N BLIE W PRl 37— S J5 L BEAIL 23 2 6 28, 43 50l s 4 %) BR AT 28 OIS B 4 VIR
RO IR R, SR A 8 H . MR SCER 7] S Sk g 45 R, it s Hp &g C57BL /)y BB
R, 2207 %A FLALVE B 25 AR IR s X0 BRZLVE B Hp CRE 22 THA0 TR BE VS B B0k 1. 0 X107, B T
Se/NEEE 15 mL, R [aD s 02 AU HHE ' Hp 1 MCs (BT EE Oy 200 pg « mL- ' AT 5/ B
B 15 mL) ;s XFHF 7 Z MO AR S Hp Al ASX-MCs (R By 200 pg » mL ' TR/ RBEE 15
mL) ;s X HFE RAHBEE Hp Al ASX 4 pg » mL ' & T o/ HEE 15 mL) s X ZHC2H#E H Hp K =5k
(BT o /NREHE 14,20 mg HASHE+ 58 T /NS 7. 15 mg wii B R +8 T 5w/ H 400 nmol
BRI RUCHE H AR SLim SR 8 JA a4 IR BR i &b 28 /)N B O A5 0F R W N BRUMLVE B 1 A AT
2.4 Hp BFEEBHITMNKRE

MR8 SCHRLS 75 JE A5 IS AL FE /N B, %) Hp SR RY R A7 PF AN . JCRR 457 B ZE L SR T G-
emsa Xf 5 B HEIEFT Y25 . R Al Real-time PCR ] Hp Urease A fJ3E R £k, R HEE Qe
R S 2= 4b 47 3 3 B Pk UESE Hp SR L5 U A4 2 i Ty .

2.5 mAMRESLE

/N B IR BRI ) 4 C il i 7E B DAL ey 2 000 © » min™ ) H R 20 min, NO W E I .
B EIE WO T KA B LA (100 pLo« 8 D, —80 CUKFi A . R AIEEARIC TN & (ELISA) J7 A6 il
MLV N RAE R F a0 8. W RS R /NG —4rh 5 P/ RUE 2, Hoh— 0y 2 41 23 8 7 W 1 8
Ja K AT AL W) Giemsa e fd, LA K HEE Yt ; 55—y 4R BN DNA 9517 Real-time PCR #;
I, 42 A v 2 AT ELISA K .

2.6 MR Giemsa %

KALY R EF AR T, 045 10 min, FE40 0 B F BT 2080 10026, 95% .85 %, 75 20 I K
% 5 min, /K ; Giemsa Y8 20 min J5 /K ¥k B T &0 50509 R 95 %0, 100 2 AW RS 4% 3 s, FRE T
T, 1145 10 min 9, PR I B A 76 B A5 55 (100 %) T UL, 1 51 3 B0 780 2 1R | i 4% 2 0 e
FFE RIS Hp FHAE &0 Hp B,

2.7 Real-time PCR #&ill] %

FHANTE B2 DNA B0 & RO AR ED 42 UE FiiRH 2 Hp B4 DNA, GAPDH 5197
) b N 5-AACGGCACAGTCAAGGCTGAGAACG-3", F iif N 5'-CAACATACTCGGCACCG-
GCATCG-3',7=#) K Ff 24 118 bp; HpUrease A 81 ¥ /% 5] L itk 5 -TGTTGGCGACAGACCGGT-
TCAAATC3', FiiEl 5 -GCTGTCCCGCTCGCAATGTCTAAGC-3', =¥ K- ik 120 bp., PIHEEHY
YT FE R 2 DNA SRR . LI/ GAPDH 2h 1 2, % Bl Real-time PCR(2 Ty #9 C57BL /MR B
ZiE N Hp Urease A FE[R WA XS R ik & .

2.8 H&E &M%

KAL) R EF W T 145 10 min, F50] & F 553 808 100%6,95%, 852, 75 % W KE 45 5
min, 7Kk 5 min; Jh AR R YR Y @ 10 min, 757080 1200 ERBR DR Hh 43 4k 3 so HORIKAR W 5 4T
WG e, 3~5 min, 43 B F R E0CN 75%6,85%,95% 1 ,95% 11 ,100% T 100 %6 1T 5K A6 B2 K 4% 5
min ALY R B EF R T, 145 10 min, RS R HEE 19 5 2 25 B AR S /N B 26062
DAL 9% P 0 R ) 2 R R T R B R AT 0 2
2.9 ELISA %

Fie B ELTSA 320700 018 W 43 0 1A DU 8 4 VL L s 1 o B2 FE & HMIGBL, TL-6, TNF-o, IL-4 FI 1L~
10 [ b 7 & B 5 BB 9 5 ) 120..0,60. 0,30, 0,15.0,7.5,0 pg » mL ™", TNF-o by v i B 55 J5 2 9 3
640.0,320.0,160.0,80.0,40.0,0 pg * mL™",

Vg 0 T Joi VA 85 B L B AR R TR L TR IR AR O ARR HE AL L & B AL AR R AL B AL 100 pl,
BO3W L H B E AR, 37 CTRIEE 1h 5, #4178 . AL BImA 100 L &R A, 5B E R E T
37 CHE 1 ho et B BmA 100 pL K00 B, B E Rk & T 37 CHEE 30 min, Yk, &L
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B 90 L I W L A I B Al O 37 C W LSS A8 Ak 8 BB I 00 8 6 0T 5 R R HE A I 28k
A ER AN 360 BE TR I A S Ty 450 nm,
2.10 FHitZE5H

M3 7 2% B A3 A CANOV A 23 #7 22 5 B i Wl 28 Mk 22 S i R B R =~ & P<C0. 0505 ™ X
2 P<C0.010; " {3 P<C0.001, GraphPad Prism 9. 4.1 AFHI1ESGITHE.

3 XRERSHW

3.1 HpEEHZR
Hp $ESRIE 1 B, dy 1 R0 35 22 G 3 (0 45 2R B 22 TR B FPODR T R 3t IR 3l 1 4K
*ﬁiﬁ!ﬂ&%ﬂtﬁﬁﬁﬁ Jh{)”J HAR Y Hp .
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Fig. 1 Identification results of Hp
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3.2 NRHBRESK Bwe
NGB RE2E f AP 2 B . p B 2 AT Hp R Rl 2, | > el
ASX-MCs %t /)N B A4 T 18 A% A T 52 i (P=>0. 05)
3.3 NREFEN Hp THE 2t
3.3.1 Giemsa & Giemsa (0458, K 3 fraa. BHIE
3 AL FEAS AL 55 R R L Hp BOGPEE s TEX IRl 25 o 0 %
B8 20 R 75 22 BB 20 L M 75 22 20 R 41 e € 25 S o ]
DR SRR L 5 € MR T 905 T Hp. Hp % % 4 M2 /R
R BIRUEL BTSRRI X AL 1R Fig. 2 Change of body quality of mice
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Fig. 3 Giemsa staining results
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HAY A Hp EHERZ I8 R WU I R4 =14 Hp et .

3.3.2 Hp Urease A AAxf K2 & Hp Urease A HIXf £k
BN 4 FR, B 4P ins #R P>0.050, R EEHSE 5 — 2w o
o H L4 AT R BRZE RS O B /N BUE R Hp Ure- 20 | —O5 _sax ns

ase A X RIX R ERTLHE I EE L (P>0.050), %45 RS
Giemsa Ye o 45 A — B0 5 %t B A Lb L OF 3 3R i 28 41 L i
HRMAM =BA/NEUE F B Hp Urease A 4 X 3= 3% & 4 B
R FE(P<C0.001) ;s IR E R MU F 41 VIR 75 3 240 F0 = HR 2 /) B

Hp Urease AFIXT A
T

X R IE R IR e

H %5 Hp Urease A N R A BEE R EFHEITHFE X (P> 4 ededl w4l
0. 050) il
H P 3.4 BT Hp e 2 G800 RS B Hp ki il 4 Hp Urease A XA 6t
Al s P b e / 4 Fig. 4 Relati 1
5 25 FUOREBE T /I8 B 6B P Hp 8 A 5 0 5% 00 5 0F 75 2 1% e © Relative expression

amount of Hp Urease A

S 4 U 75 2R A =15 24 3 T AR/ B AR Hp s i
3.3.3 HYE &4 RABE SRS HEE PEEER. A S Fia. dHE S A5 a4/ S #
L GEERG 524 A MO 48 55 K RS 5 X IR 2L 2 1 ol 2 /0 B R IR o B 8 A 0 M 92 % i A e

(b)
: (;'-‘r?.k} o
S
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5 HEERMma5f
Fig.5 H&.E staining results

HEE JRH2ETE 5, W 6 fim. B 6 w5 qaim
H X BEAL 25 1 R B L LU 7 2 0 e 0 L = 106 4L /I L o
By B s 4 SR ORI AL RO B R 2SR 5 o )
G L (P>0.050); 5 HRALMI H . R 9 RO A L 2+ o o e
(P<C0.001) KR ZE 4L (P<C0. 050) fl B4 /MR (P<<0. 00D EH % | o e e
B S U R . Hp QR . R E R 2 5 N BT B L

e S IV 5 R 5005 7 T /N B B 0,4 S & & B
el AT Ul NP BT TITEE TR I s o
T B 1 /I L F S S L A B B I 0
3.4 NRMBERBEBEELEFHRE 6 HEE o

NI R B R 4 TSk i 7 R, iy 7 S HEE pathology score
1. Hp Q41N BUL 5 o HMGBL,1L-6, TNF-a {10 5t 40 508 28 FLALI 8 E FF(P<20. 001) s % L 3 B8
28 PO 3T S /D BUILE  HMGBL, IL-6, TNF-o [ 58 48 5000 B 8 A8k (P>>0. 05) , 1fij £ 3
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IR E MRS IR H Z M =B T WS, /N B is 7 HMGBL, 1L-6, TNF-o i JF & 4 50 B F %
(P<C0.001) ; Hp J& 4L 41 /)N B B i B8 HMGB1, IL-6, TNF-o 9 it i 43 803 2 4l 8 B (P <
0. 001) % Hb X BRZH o 284 25 UGB 38 T 5 o /0 B BE R4 20 HMGB1, 1L-6, TNF-o 19 57 5 43 %0k
W1 A2 (P>>0.050) , I &1t MR 5 2R U E VIR R =059 T HlE . /b BRUE it HMGB1,IL-6,
TNF-o (19 572 53 B0 i F B (P<<0. 001), Bk, Hp B4 4l /0 Bl 3 B B 68 b 42 R B+ HMGBL,
1L-6, TNF-o [ 2835381, 45 (00000 3 F00%F 1 TG 5% ) o 7 A% 75 2% fof e 8 L A8 57 28 R0 = K 24 4 3% T 4100 1
Hp J& Y 20 /)N BUIML T 2 A 2L N A & B F HMGBILIL-6, TNF-a [ 21k,
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Fig. 7 Expression of pro-inflammatory factors in serum and gastric mucosa of mice
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Fig. 8 Expression of serum and gastric mucosal anti-inflammatory factors in mice
FH(P<20.001) 5 Hp &Y 2 /s BRI 2 B B b il ¢ TR T4 TL-10 (9 32 35 BEAR - 45 IO 38 7 100
TSR o AR 2R R B R FORN I AT A2 U Hp JE e 2/ BRI YE J B R AL LA 8 I 7 T4,
IL-10 #yKik .
W55 28 U e 2 /0N BRI B 1 80 I P e 4 DR o MR AR T AR 7 R L 0 R R o 3 B
THRE R IR FR ) SOOI B 5 R M AR R L BT KA P R L 1T IR A W R BE e A AL TR A
R P9 B RE AT A0 9 1 98 AE AH G 2 L X .

4 Zig

Hp (0 AL — J7 10 5 0% P RAE 19 A AF o5 — J7 2% T 40 e S e R P R XAl R R 1
PR & 8 Hp #5528 B9 40 B 35 1 T CagA il VacA Xt 3240 8 DNA 5 800455 O 34005 2k 5 20 o A7 3%
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Intelligent Question Generation Method Based on
Template Learning for Overseas Chinese Situation

FANG Yulong, WANG Zejin, WANG Huazhen, HE Ting

(College of Computer Science and Technology, Huaqiao University, Xiamen 361021, China)

Abstract; To address the issue of limited training for overseas Chinese language materials due to the scarcity
of overseas Chinese question sentences, a template learning based intelligent overseas Chinese situation genera-
tion method is proposed. Firstly. the text of overseas Chinese situation is extracted by triplet including theme.
relationship and object. Secondly, the training data set is constructed, its input data are composed of themes
and relationships, and its output data is question template. Then, BERT+ LSTM+ Attention as the core algo-
rithm of seq2seq framework is applied to generate question template. Finally, the template question is replaced
by the theme text to get the final instantiated question. BLEU, ROUGE-N, public question answering system
evaluation and human evaluation method were used to evaluate the proposed method. The results show that the
evaluation results of the BLEU, ROUGE-N, public question answering system evaluation and human evalua-
tion method are 0. 77, 0. 67, 81% and 88%, respectively, with significant improvements compared to the
baseline model.
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Fig. 1 Research framework of intelligent question generation methods for overseas Chinese situation
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Tab.1 Matching collaboration indexes of sports service facilities in community

life circle in two major collaborative development zones in Fujian Province
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Tab. 2 Matching collaboration indexes of sports service facilities in

community life circle of various cities in Fujian Province

& I 1516 936 1.31 M T 516 628 0.75
T HT 370 330 0.91 -y i 1291 1401 0. 84
S 2] 265 321 0.67 = 232 382 0.55
R 254 357 0.58 Y% -2l 267 363 0.67
B 1425 618 2. 10

VR P4 R ] L S S A b A ) DR P B R R 1D R0 R A T AR 5 s it D P P [ R AT 2R L HC DL
PRI % 1. 6 A% e I AR b e B e (e A N T Y 1. 31, 3. 8 A% e 1 VY e 8 R AR = BT 0. 55,
A DX A {7 Pl b R T BRI 2 E R B 2) SN T VBN T e R = T T AR I 5 i DT B bk ]
i I 20 L BT B 98 R B BE L e pa i SR s e HAR A 9 TR B AR R A 2
A DX AR 3 B 5 AT 1 55 150G 119 A WE PR 20« 5 TR Y DX IR L) 2R R 1R 0L
3.2 HREFBGERSEEEREZEEEXSH
3.2.1 MEARBREEG & RMER AMELH B8] ArcGIS BPF15 248 H 48 PR B R) & R XY £
DA % Pl A R 55 et 42 Ry A OGHE AR . ANk 3 B . I RPE BOT I P E X/ T 0. 01, [Rl i Z {4y
KF 2.58. Geit 5 b0 B A5 FE R3] 9900, PRk, #6406 T B 5l i 1 PR 3

HIZE 3 AT 1) Ay XA T =0, FWIAEAE 1 35 9 25 ) TE A S R AL » 4 DX AR 15 F8 1R 7 I 55 3¢ it TG

http: // www. hdxb. hqu. edu. cn



4 6 30 FS B 55 56T POT B B9 AL DX A= 15 1l K & IR 55 B0t =5 1] 23 5 747

R A R PR AR AR X P AT T B T Bt 0 A DX R IR 5 K SRR 2D B A XY
Go=> G » LA 22 48 A DX A= 135 P A 7 R 55 5t 1 2 B o 0 DX 03 288 L it TG 8 A 1S s /K P T4
3) MR Lu HEFF A B AR b = 18 PG g 1 DR P ) i i IX 4% 1 A DX A= 1 BB A 7 IR 95 it T 5 4 SR P T2 i
TR RS D0 . HL 1R AR G 10 St A SR AR R de W X0 AR I ) e e DX 4 Al S ) A XA
i LR 7 e g5 BRI ROR BB ) X HE Go 5 Ge BUEZE 5 UK P R) S J IX 4% B 1Y e fEL DX 03R4
D249 5 WY A A DA {5 PR 77 I 5 380t T 5 D ] DX B e 4% T AR R

3.2.2 A TRE@G LR EE QXS %3 AR A PR I R X X 7
AR TR R I B 5 B 4 55 4 1S A
AT, K 4 TR, MRS BT B I Tab. 3 Global autocorrelation indicators of sports service
RS 09 % L Bt B Y F facilities in community life circle in two major
. N NN N llaborative development zones in Fujian Province

PR B0, 25 B I A 35 B 5 MR 55 1 £ 2 ) -

=Y S, J:ﬂ 7\ I\/I jE 7‘()
1) 0 A S K D e T N
W OIS E R BN EE o oo omee et

P BN THHFE DR BN O
(B 2R 2825 () o JF DA O v 1 5 248 25 ) o o) e o 5 A 7 IR 95 it . 5 /K - 358 1T 328 48 4 B0 A1 TR Il %
4 AR AT AL XA T AR IR 55 BOr 4 SR A AR G 9E AR
Tab. 4 Global autocorrelation indicators of sports service facilities

in community life circle of various cities in Fujian Province

Fﬁbﬁg% IM GE G() ﬁijﬁg% I.\T GE G()
&M T 0.27 0.002 4 0.013 1 BN T 0.34 0.002 6 0.020 6
HHT 0.18 0. 006 0 0.033 3 SR 0.21 0.001 6 0.009 5
T 0. 20 0.004 7 0.0355 =W 0.08 0.004 2 0.017 8
R 0.15 0.004 5 0.035 1 Y=l 0.22 0.004 4 0.035 2
AN 0. 46 0.004 7 0.015 7

XA T ATAL: 1D Ty =0 BEUIARR A4S 9 i A Ak DX A= 15 F8 AR 7 IR 55 it I 8 2 S BRI AR 25 95 2)
5 T A A DX A= 375 BB A 7 IR 95 B0t 9 T A 22 50K B AE 0. 08~0. 46 Z (8] 33) X & T #Y Tn #EATHER
A =T <R T <TH <8 <R M < e <A <M <JE s 4) PR 4 T
Hh SR TT T AN T Y T 3050 T 1R P g 16 (AR T AR L 5 R L AR M TR T B L R LA X3
AT B0 DX A T PR A 55 B s 1) SR I S AR A T At T O TR

XA Go -G AT D) B TH) Go >Ge R WIS 9 17 B4k IXCAE 3 P8l 1R 7 1 55 50 2 1k 52 8
PR RIS 2) [ AR L A A XA 37 A 7 R 5 B0 A A DXl 3 A T AR N T O AR A T T s
T O L 1D T Ay 3 A D LA 2 2 A R M T g
3.3 HEAFBEGERSRERDS=EEEXSH
3.3.1 MEARBEGY R AMELH 1B ArcGIS B J5 825 0] B AH 5 T3 3k w1 AT 2
H-H 2R L-L B A SRR LR IETH 1 666 4>, H-L BUF0 L-H BIPI Rl S 5 45 R 3831 982 4~ MBEA B
BRI Z T S SR A T A 0 VG R 0 e R D D TR AR R K L ) AR I A X AR 3 R
T 55 Bt e (EDR 26 22 TRME R 28 L X 55 42 Jmy =5 8] B AR 5C 114 25 18] 23 A PR 25 W A — B0 (8 3) .

LA X HCAT A 1) A8 A4S PR B IR] & e IX Y H-L 3 ey {5 AR (B L 8 5 i 39 00 X Rl B SR IR
55 VO TAC B 7K - R+ AELJE 320 K P AT A oo A R A e XA 3 BB S AR B Sy A0 W 5 2) - H R AT (B % e {1
58 57 1 L2 DX IR 5 38 5 2 X 1 B MR T IR 5 B0 T K PR L T B K ol A e A A X A
i Bl T LATE AR AT B0 P AT #h FE 5638 5 3) MR AL 2RIy H-H B> L-1 B, i ] 8 7 b 9 A1 48
A DA 3 B 22 18] A 77 i 55 1t T 7K V- 32 50 e R 19 D0 22 TS BRI 00 s 4D [ VY g SR R B H-H
B <TL-L H1, B ARAH AR XA B 2 ] i B AR R 2 TR RSO0 (2 M PY j H-H B2 T
) Z< A H-H R i3d Y ) 94 R 194 DX A 3 PR R 55 it P LA (SR Y SR R A
3.3.2 AR TIRE @A RIS BARK AT KR A TR DX A I R ACE IR 55 B R S

http: // www. hdxb. hqu. edu. cn



748 A R e Al CA R B 2R O 2023 4F

a4 s, mE 4O RN [P R R H-H R m (R 2R leoOE NEGOE DLIOOE

oSN T 5 A 2 3R 50, 63% L BT T2 M 27, 59 % ik §»N I8
Wt 11,739 B0 & = f AP O M R R TR i | A G b |®
RO KTk 2) LA (IR e B KR P g 5 S S
7 e S TR 4 A R S E e 2 = I
137,509 - de b L IE BB S  2 MO BURAT s 9) LH B S| Jemmwme L g
UG (R PRI 5 3 o M T 5 HGK B 52, 1%L T Tl HH|
25. T4V BRI B K T M B LI BUR UMb 5 3550 L 2| Ll
T (1 32 T T B 35. 61 %, RN T 2k 35. 31% & 1 L=

6 0, 0"E 118°0" 0" E 120°0" 0"E
3 A AL X 3
AR IR 55 B0 2 26 59

Fig. 3 Cluster anomaly map of

P by 1) PO A ) = R0 3R T 2 s A AR PR IR 55 i
Jita P AR T G R A

HIIE 4 ATA 1) H-H B R AN T o e 2
P 72,7396 000 B AL R B SR R D B 7 T
95 BUEIR 95 e J1 5 25 2) H-L RUE EALARAEL I 58 53 4 R BAE munity life circle in Fujian Province
] AR 4 T B U W R B AR 55 5 it B i fes (B AN 34 A 1

116°0'0"E 117°0'0"E 118°0'0"E 119°0'0"E 117°0'0"E 118°0'0"E 119°0'0"E 120°0'0"E 121°0'0"E
T T T T T

Z Z T T T T
=l I z|x z
> >
IS S =l 1=
% %
z z o o
< £
St 13 Z g
e % o 4$
Bl & =y E
z z & «
> >
= 1z z £
& <] S| EE
> %
| EB &
Z Z S| mmH-H
:| i =S5 TE¥ |
Z c 2 3 °
5 4 % | WL 70 50 lOOkm-:i
{ &

= 2

116“(;'0”}3 117°‘0’0”E 118”;)'0”]5119“(‘]’0”15 17°;)'0”E 118"'0'0”}3 119°0'0"E 12(;“0’0”E
Ca) 1) 7 g ) 252 J IXC (b) M ZR AL Pp ] 2 J IX
B4 A 25 T A AR 3 B A IR 45 180t 3R 26 S i TR
Fig.4 Cluster anomaly maps of sports service facilities in community life circle of various cities in Fujian Province
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Tab.5 CV indicators of sports service facilities in community life circle in Fujian Province
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Pose Estimation of Escalator Dangerous Behavior Using
Spatially-Aware Multi-Task Decoupled Pose Network

LIN Zhihong', ZHENG Lixin', ZENG Yuanyue®

(1. College of Engineering, Huaqiao University, Quanzhou 362021, China;

2. Quanzhou Branch, Fujian Special Equipment Inspection and Research Institute, Quanzhou 362021, China)

Abstract: In order to realize fast response and accurate estimation of pose estimation in escalator scenarios, a
multi-task decoupled pose network (MTDPN) based on spatially-aware is proposed. Firstly, the localization
and classification task branches are decoupled for the pose estimation network so that each task branch can a-
daptively adjust the feature focus direction. Secondly, a spatially-aware convolution is proposed, with the
channel joint layer and the spatial joint layer as the intermediate layer, replacing traditional convolution with
point wise convolution and depth wise convolution, thus reducing the number of parameters and the computa-
tion of floating point of the MTDPN, so that the detection time of each image is only 73. 3 ms. The MTDPN
is evaluated on the escalator dangerous behavior key point dataset and the COCO key point dataset. The results
show that the MTDPN has improved accuracy metrics on both the escalator dangerous behavior key point data-
set and COCO key point dataset compared to the original network YOLOPOSE.

Keywords: escalator; human pose estimation; dangerous behavior detection; task decoupling; spatially-aware
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Fig.1 Architecture of full convolutional coupling network and multi-task decoupled pose network
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Fig. 3 Partial scenarios from escalator dangerous behavior key point dataset
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Tab. 1 Calculation cost of multi-task decoupled pose networks built by different lightweight methods

4 2% Np/X10° Ng/X10° /% /% Tmaro.s / Y0 t/s t,/ms
EHH 26.2 61.5 98.7 98.7 99.5 63.5 103. 4

25 [H) A 46 TR 16.4 24.9 98. 6 98. 7 99. 4 43.2 73.3
ShuffleNet V227 12.3 18.6 98.2 97.8 97.9 52.0 89.5
EfficientNet V2% 29.2 31.2 94.3 94.3 97.9 54.3 92.0

I3 1 AT . 2 BRURE T 5 52 2 ) 26 AR B R IR QAR AIE  HORE R AR e s 1 99. 500 R BL T I
B 9 R P RE X I 7 A e R Y 2 B 26, 2X10° FIPE AR THIE B 61, 50X 107, g R Ay 1158 B 3 1 4 B

http: / www, hdxb. hqu. edu. cn



756 A R e Al CA R B 2R O 2023 4

BLAS . A B T B e D IR RT R AR KRB AR IR InTE F € (80,800 43 B F AT FHAIE
PEBUET s 2577 AR PR B K B TR AR . 28 VO 45 B & B BRI IE IR EE B BB R 2 BB fE R
PR GG R S F T HERL SR T 48% IR SR T 59 % . 52 590 5K A
B E] 5 /0 ANy 43. 2 s, Ak BB RS B () A R 733 ms., RV 28 AR L OR TS [RT 45 1 %
IR RE A2 2 BOR A B R L paaro s IXREAR 0. 1%,

% BT % E L M 4% ShuffleNet V277 5 EfficientNet V2P 147 % e . ShuffleNet V2 ¥
BRI SR MRS E 12, 3X10°,18. 6 X 10°, 3K75 T Be/N S8 2 i T s EHE, 4k
R 6 G 0 B [ AT b 2 TR 5 B0 T 16. 2 mis, L pae. s RS KBS BURAR 7 1. 5%, 4 o as i)
WA T, EfficientNet V2 S50 FITE UTHRL R 20 BN T 12, 8X10°,6. 3 X107, 4 7K [&] R Ay A6 ) Bsf
3G 0T 18, 7 ms, I H i F 80 R FE 55 1958 AL 235 L . v, s H X 28 ARG FLRRAIR T 1520,

LRG A% 2 BRI L A [RIARORE A BRAE R BE 45 b R B2 45 A 04 74 b BUAS eAR
2.5 ZESHMBESMEHEMII

TEFRARFEREAT Jy B SRR A T IE Al 24T 55 M0 5 8 W 48 I ME B JF R AT L3, 25 R N3k 2 B
H1 2 2 T FE PR FE I 4T A G B a5 B0HE 4 L AH B YOLOPOSE™ [ 46, MTDPN ) guaro. s Al fuaro. 05
OrAERTE T 0. 3% 4. A% oy B g X FIARE T 1.6 %M 1. 8% 3% 15 25 T1F 55 A R 2R A4 X 25 A 107
AR s YOLOV7-POSE™ HAT W s A MER R X RO A Bl RO R A E 2545 M4, %5 H
T A 0 5 B2 19 B2 ) L 1 Y OLOv7-POSE S AN TR B 5 3 245 43 e S A e e % 42 L 48 w1 HAE BARK: I i1
HERRPE IR A T BN A2 24 i 5 R IR B, L2 8 it 4 MTDPN #in1 9. 9 X 10°, [/ it , YOLOvT7-
POSE [ £% % 25 Ak 1 10 Y ff 2R 0% 55

2 AT 55 RS AR MR FE R AT Sy 6 B AURH 4 b 1 P RE LE 3
Tab. 2 Performance comparison of multi-task decoupled pose network on

escalator dangerous behavior key point dataset

CES Np/X10° N/ X10° mw/ % m/ % Tmaro.5 / 2 maro.05/ Vo
YOLOPOSE 15.1 20. 5 97.2 96.9 99. 1 77.2
YOLOv7-POSE 26. 3 20.7 99. 6 99.5 99. 6 87.3
MTDPN 16. 4 24.9 98.6 98.7 99. 4 81.6
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Tab. 3 Performance comparison of multi-task decoupled pose network on COCO key point dataset

] 2% iy AR /pxXpx Np/X10°  Nomacs e/ Y0 ares /Y qareas /Y6 paek /Y qar/ Y6
Hourglass"®"” 512X512 277.8 413.8 56.6 81.8 61.8 67.0 —
PifPaft*! — — — 66.7 — — 72.9 —
OpenPoselt* — — — 61.8 84.9 67.5 68.2 66.5
Efficient HRNet-H, " 512X512 23.3 268. 8 67.1 — — — —
HigherHRNet™"] 640X 640 63.8 308. 6 68. 4 88.2 75.1 74.2 —
DEKR=% 512X 512 29.6 90. 8 67.3 87.9 74.1 76.1 72.4
YOLOPOSE! 960 %< 960 15.1 22.8 51.7 80.5 56. 1 49.2 56. 0
YOLOv7-POSE™] 640X 640 26.3 20.7 58.7 84.5 63.7 72.1 65.3
MTDPN 640X 640 16. 4 24.9 57.9 83.3 63.6 51.9 66.7
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Analysis of Influencing Factors of Urban Traffic Violations
Considering Street View Information
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Abstract; Taking the traffic violation data of Fuzhou City in 2017 as an example, three types of geographical
environment characteristic indicator systems are constructed by comprehensively utilizing data such as data of
street view, data of road network, and data of interest points. Multiple linear regression. ridge regression
models, and geographic detectors are used to quantitatively analyze the relationship between geographical envi-
ronment characteristic indicators and urban traffic violations. The results show that there is a close relationship
between the land of green squares, the land of commercial service facilities, traffic service facility density, pe-

destrian and vehicle space ratio, road congestion index, and motor vehicle traffic violations, with an explana-
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tion degree exceeding 50%. Residential land, intersection density, public management and public service land
are closely related to non-motor vehicle traffic violations, with an explanation degree exceeding 30%. Public
management and public service land have a significant impact on both typical traffic violations which violating
traffic lights for passage, while land use entropy and intersection density has a stronger impact on illegal be-
havior of pedestrians and non motorized vehicles violating traffic lights. The differences in the degree of inter-
pretation of different traffic violations by geographical environmental characteristic indicators vary with the
changes in attributes such as illegal areas and types of violations. The local spatial environmental factors reflec-
ted in data of street view have increased the degree of explanation for motor vehicle violations, but are not sig-
nificant for non-motor vehicle violations.

Keywords: urban traffic violations; geographical environment characteristic indicator system; street view da-

ta; influencing factors
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Tab. 1 Subdivision indicators and calculation methods for three types of

geographical environment characteristic indicator systems
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Fig. 2 Scene segmentation results of Baidu Street View photos obtained by FCN-8s model
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Tab. 4 Regression results of non-motor vehicle traffic violations

o . IR o - FENFE

T = T TR T T I A > T T [T .1
Tl I 2 F 0. 269 0.028 % 1) 25 i —0.113 —0.032
SEIB VLM —0.908" —0.003 WpeE S X N 0.425° 0.208" "
I A 4% T b e 18 AR s

e /lg@@;%im 0. 856" 0.112 fg%%;%g 0.173 0.121

2K LT ¥ e EE T 1,247 0.179" " 3 15 5 Ll —0. 160 —0.098
LRy MM —0.116 0. 042 HixzsE AFEER AL 0.021 0.007
12 MR 2L 0t 0.294 0.029 IRBEERAR A 4725 1A L L 0.125 0.124
- bR P R —0.922 0. 049 SCN Bk SR —0. 044 —0.030

ot F b, B0 25 53 A7 5 1 A X AE AL 8D 45 2838 33 TR AT R 195 e AR B JOWUIR - 38 VR R ML 8l 4 28
AT B . AENL SN A S BRI I T g {8, Qi 6 PR . MIEL 6 AT 0 48 3 5 0 2 il 45 H
oG B HL Bl 4 A 38 3 ¥ AT A 0 i R A B e R 5 S LRI HE 44 1T 5 7 11 52 Wi 48 A 35 R WL IR -3 5 Y, LY
A5 N LRSS 5 A8 i 55 it % B BT 3 k. AU EE S AN 0 RS L E 2 on 2 M 1l I
LT 1, Ay I 2 R R R AR AE ML BN 4 A8 i AT O A S [R) B A DG RR B AR L HL B S T ALS AL X
R HEHL S 42 ) FH 23 8] ] 0455 75 Rl P e 1) 25 AR A AR R T LS & 525 RS .

Bl Fi i [ 0201
A it FH b 0.253
NIEIE NSRS i 0.546
JE A 0.290
L) Hb 0.399
T Rt P 0.406
- A 0.531
T )5 i s (0.099
B 0.419
AR R 55 BT [, [ ().163
A5 L 5] [ 0.060
NEZSRIFL 0.239
ANA745 [T H = 0.012
T BT HE 4 e 0.023 ] | | I J

0 0.1 0.2 03 04 0.5 0.6
q

6 AEVLS) FE S E BRI H T g H
Fig. 6 ¢ value of non-motor vehicle traffic violation detection factor

LR ST AT AT S AT b A A 5 0 LR 55 F Ml L 5 ST B S A8 IR S5 AL it % R O R I A AL
SESC A R AR EE RN R R R 30 %0 M AENL s F3gm A AT . Hoh JE A T M A SR
P55 2% i 55 FH Ml A DI AR 6 0 SR s L JE AT VR SR A L BR YT AR S BN XN AR B T IR
it I ELURE DO At DA S AR A BIR G . HLAE B BE A0 R R g WA SN A B R AT R OR L N E R
B8 RAEBL B 4 3 AT Ry 7 Az 0 DRV 5 T 58 SC 10148 32 L 5 38 M 55 VOt 7 8 B A, A4 S5 47 N 4 il T
BLEH T M SR e Ve 5B AT AR S A S 5l R AR DL S Al B kAT .
3.3 BABFBEFETALMWERSH

WA B VEAT A AR IR 5 s, R 5 R HRHSCIEREG S » 7% x 7 % x % "R R
78 P<<0. 050, P<<0. 010, P<<0. 001, “47 NFIEENL S 4 Sz A2 05 5 ATl A7 7 F0 A5 N IE7E g A A7
A9 T N A A 2 LA T 0 10 Fof 85 33 AT Ay ] 5 445 3R v 5 e DR 2R i R AP A e 1) AR WL Bl 42 FATL B 4 LA 1
ACHR I TEAT XA L RV R AT EIAT . AR S AT AE AT AR LN 4 i S A A S AT AT i — 3k
BLZ) ZE R 56 A7 R v, A SR A 3 55 20 2L R 55 P Ml L A T b L gk b )™ 3 R b L b R R 58 S R
N T3 () E LE S W 35 TR G TR b 0 2 FH M L T S 4 5% 8 0 38 B0ORE OG5 7 B AT N IR 7E i i A AT
TE I ARAT AR AT 7 X — L Bl G S Y S i A AT O v S8 B0 A A LS A IR 55 M AT
FH b Ke N 273 [ G bE 2 5 3 TR AH OG .

JH iy PRI g 75 3] b PR S5 AR 5 A o M B 8 T i AT O R e g R 7 s . IR 7 AT

http: / www, hdxb. hqu. edu. cn

7

¥

it




766 A R e Al CA R B 2R O 2023 4F

0 AE AT NFIARHLE) % 3 S 3SR S AT T8AT X — AL B ERAT T 5 LR IR R AR AR OO A R

DS FE MR 45 P C0. 772) 38 XI5 B (0. 540) >4 )37 T Hb (0. 517) > - A1 FIT 0. 513) > g IR % s

JHTHCO. 415) 5 S E AR AR 45 2R v 3 B B 45 0 o IR A B 20 S I 55 3t th B Bde 2 5 T A 18 A T

N IEAE i i N AT B I AR 45 42 R AT 7 IX — S B B R AT v BT 5 67 52 R 9 A R U A 3E A B A S IR 55

F b C0. 581) = + b F| FI 5 (0. 562) =2 | 35 HI b (0. 457) =38 XL H %5 JiE (0. 439) = i ik & it FH b

(0. 406) 5 32 H R A 45 A b A LA LS 20 3L 55 b 38 S0 3 B S kit )™ 3 3 BB IR B e %
F 5 R ASIE R AT O 1A 4

Tab.5 Regression results of typical traffic violations
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Rigidity of Schwarz Lemma for Vector-Valued
Holomorphic Mappings
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Abstract; By using Schwarz lemma, rigidity result of Schwarz lemma for the holomorphic self-map of the unit
disk is given. As an application, the rigidity of the vector valued holomorphic mapping from the unit disk to
the unit ball of C* is proved, which enriches the study of Schwarz lemma.
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