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Viser Technology Pte. Ltd. was founded in Singapore with branch
offices in both Hebei and Chongqing, China. Viser focuses on publishing
scientific and technological journals and books that promote the exchange
of scientific and technological findings among the research community and
around the globe. Despite being a young company, Viser is actively
connecting with well-known universities, research institutes, and indexation
database, and has already established a stable collaborative relationship
with them. We also have a group of experienced editors and publishing
experts who are dedicated to publishing high-quality journal and book
contents. We offer the scholars various academic journals covering a
variety of subjects and we are committed to reducing the hassles of
scholarly publishing. To achieve this goal, we provide scholars with an
all-in-one platform that offers solutions to every publishing process that a

scholar needs to go through in order to show their latest finding to the world.
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DOI: 10.33142/sca.v8i10.18280 PESES: F301.2 MHRFRIRED: A
Analysis of the Integration and Development of Information Technology in Land Reserve

Management in the New Era

SUN Zhiping
Jiangsu Lianyungang Ganyu District Natural Resources and Planning Bureau, Lianyungang, Jiangsu, 222100, China

Abstract: The integrated development of information technology in land reserve management has become a key driving force for the
transformation of land resource management. This article comprehensively and meticulously explores the background and significance
of its development, core principles, key technologies and platforms, as well as specific paths for promotion. The purpose is to provide a
complete theoretical framework and practical guidance for the information transformation of land reserve management. The integrated
development of information technology, through the deep integration of business and technology, integration and sharing of data resources,
and intelligent decision support, greatly improves the efficiency, transparency, and scientific decision-making level of land reserve
management, thereby promoting the optimization and allocation of land resources and achieving the goal of sustainable utilization.

Keywords: land reserve; promotion of information technology; integration development; data sharing; intelligent decision-making
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Exploration and Practice of Smart Highway Maintenance Management Technology

ZHENG Hugiang
Xinjiang Beixin Road and Bridge Group Co., Ltd., Urumgi, Xinjiang, 830011, China

Abstract: With the gradual expansion of facilities such as highways, bridges, and tunnels, traditional maintenance methods have

shown a series of problems such as low inspection efficiency, incomplete data, and lagging disease prediction, which make it difficult

to meet the needs of modern traffic management. Currently, intelligent maintenance technology is gradually being applied in highway

management, leveraging the Internet of Things, big data BIM, digital twins and artificial intelligence are used to achieve real-time

monitoring and intelligent decision-making of facilities. However, in the actual application process, there are still many problems such

as incomplete system construction, lack of uniformity in data standards, and insufficient number of professional talents, which have a

limiting effect on the promotion of technology and management effectiveness. From an overall perspective, the development speed of

smart maintenance technology is relatively fast, but further improvement is still needed to enhance the safety of facilities and the

efficiency of maintenance.

Keywords: smart highway; maintenance management technology; exploration and practice
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Application Analysis of Preventive Maintenance in Highway Pavement Maintenance

XIE Xiangyang
Jiangsu Xiandai Road and Bridge Co., Ltd., Nanjing, Jiangsu, 210000, China

Abstract: With the rapid expansion of Chinese highway network, road maintenance has become extremely important, as it can ensure
traffic safety, extend road life, and optimize resource allocation. The traditional post repair maintenance mode has problems such as
large construction interference, high cost, and repeated diseases, which are difficult to meet the long-term sustainable operation needs
of modern highways. Preventive maintenance is a forward-looking and systematic maintenance management model that can achieve
sustained pavement performance and minimize maintenance costs through early detection of potential diseases, rational selection of
technical measures, and optimization of construction organization. This paper analyzes the concept, strategic value, technical
application, effectiveness evaluation, and implementation strategies of preventive maintenance for highway pavement. Combining
theoretical research and practical experience, it elaborates on its role in improving pavement performance, reducing maintenance costs,
extending service life, and ensuring traffic safety. It proposes strategies to strengthen the implementation of preventive maintenance,
providing theoretical basis and practical reference for highway pavement maintenance management.

Keywords: highway; road maintenance; preventive maintenance
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Application and Benefit Analysis of Road Maintenance Machinery in Preventive Maintenance
of Roads

GUO Tao
Shanxi Provincial Transportation New Technology Development Co., Ltd., Taiyuan, Shanxi, 030012, China

Abstract: With the continuous expansion of Chinese highway network and the increasing intensity of road use, the frequency of early
pavement diseases and structural damage has significantly increased, which has a serious impact on road safety and traffic comfort.
The traditional maintenance mode, which mainly relies on manual labor, has problems such as low efficiency, difficulty in ensuring
work quality, and high safety risks, making it difficult to meet the needs of modern road preventive maintenance. Preventive
maintenance focuses on taking intervention measures when road surface diseases are in the early stages, in order to delay the
development of diseases, reduce the maintenance cost throughout the life cycle, and improve the long-term service performance of
roads. Road maintenance machinery plays a key role in preventive maintenance of roads, greatly improving maintenance efficiency,
ensuring construction quality, and reducing construction risks through its application in road surface inspection, cleaning, crack
treatment, and surface treatment. The article comprehensively analyzes the application forms of road maintenance machinery in
preventive maintenance, evaluates its effectiveness in terms of operational efficiency, construction safety, and comprehensive benefits,
and points out the important value of mechanized maintenance in terms of economic benefits, management optimization, and social
benefits improvement. The research results indicate that mechanized preventive maintenance can effectively extend the service life of
roads and bring scientific, data-driven, and sustainable maintenance implementation models to road management departments,
providing practical reference and theoretical support for the modernization of highway maintenance management.

Keywords: preventive maintenance of roads; road maintenance machinery; mechanized maintenance; application effect
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Analysis of Prestressed Construction Technology and Implementation Points for Highway
Bridge Engineering

ZHOU Mingming
Hubei Road & Bridge Group Co., Ltd., Wuhan, Hubei, 430000, China

Abstract: The current economic development trend is good, and the construction of highway bridges is in a period of rapid

development. Analyzing the actual situation of bridge construction, it can be found that in order to ensure that the construction quality

meets the requirements of the specifications, it is necessary to select the most suitable construction method and introduce advanced

construction technology to ensure that the construction process can be carried out scientifically and orderly. In the construction of

highway bridges, the application of prestressing technology is particularly important. It can not only improve the bearing capacity and

durability of the structure, but also play a very important supporting role in construction efficiency and engineering quality.

Keywords: highway bridge engineering; prestressed construction technology; key points of implementation

515

Wt o R T 2 B O AN TR A Jre s R R AR AR NS
I BLR B K S BEFR 73, FLt TR AR A PR RE, KT
T8 % 22 4 JEAT RIS K I A i A 6 O B 5
Wi o oy MR e — S BE K H A 2%, Tl LAk AP

2R ZAL TR AR A B P B TS R R

UL it A A B Bt L 14— e 2 2 B, Sl R A
TR 25k BN TN, 77, RS AT ROz R S5 2R 5%, T
AT, R KB EE ST VA LU T PR RE, IR IR ST
BRI AR 22 M ST A - AN UL A 0 R B SR
TSP SRR T AR AT TN A 2 DL R
AL BREE T 2 OB IANT S AR IRT ARt T DA KT
2> FLEO MR K 5 A4 P RE LA K TN 77 ROR 7 AR i 1T
FL T3 IR 52 2% A AR R LA it T 412 18 25 A
F AL AT BRI T RCR T A R, P DA ft T R e
orifEs TAE, it TR e E S T, T

Copyright © 2025 by authors and Viser Technology Pte. Ltd.

U, TR A MBI ST s 2 B 2 TR TN 77 L AR B
PSR EE T, R TP RS R L PR R 24 DAL
TR PL R IE KM RAE A A5 i 56+ BB L A
o BRI SR TN 13 il L 14 SR B B AR T DAL S it 5 B 22 e
TFo3 AT, S il B AR BT R s T HOR IR 3
H%EEE,

1 SEABRIIZTN N TRARME =

[EpL AN Y R N MR T ) N % NS R R T E il
BORAUHAASLFHRCER 7 o] e A5 BR i Hh B oK .
IEAEVR B LR Th IR NN, 77, R BEUE A IR TR
RTORNENURIRAE S1, I8/ REE 5T, SEARATE I A7 fiy
18 SR RS AN 5 (RIS, ATy /N AT PRIt - ]
BERFAH AR, TATREMEBRA. it TR,
JEHSEASN AN A7 HE T, Jo it Rl TP, T2
TR, Aras & B b TR PRE Tk, HXSE s
Wi /N, A RIS BRI b S o 2 BRI TR AL RS A

17



@" VISER

BRI - 2025 £58%: 5105
Smart City Application.2025,8(10)

e FEMT R I LR oK, A s P B SR, 1 A T
e WISCRAEZ R AL, JHE TS AL AR /) 5 5
oo SR, i AR b 55 AR A ] SRR ) L ) B R AL
JE A AN, DAk Gt S B HL R, (RIS 0] et P
TREEL . BT SR N AR PR B E R

2 ERABMRILEMNTN HETRA

2.1 XTIt 5HE

T Fo 8 B A G R it T B P TR ) B 3R T 2
SCHRI BT LA R TO R IR TR It R AR O O
) —AFRAT, JL R R IR DR R B 2 BRI 3
M S T SR 3 HE 10 22 ARG e L N PR 803 A 0 DA B 4
) B 24 R T8 38 () A58 P 1 B 7 THI (R0 175 190 o SR LSRR A
Z it LS9 a] B AL g S Sk ) e ) 7K R 4, BB K2 H
5 (&, 1 ELIE A48 Gk SR TR Bk L B SR ML T AR Y
PR TS e 0 B PR A 2 57 28k DA it L 4 Pl R P et
W, prel, FEBHT R TARMIBT B, B IR R
GUIt 7157 T B A TAE, 3 HERE T L2 4 Ak
KT AL A AL B . —FF AR B, 7RSI AN
IR, 55 T AT LR S0 25 2 AR AL BT B AT
PR EAAE 2RI Bk B S E SR LR
72 A R A B A 0 LA B J IR 55 7 T 5 2 TR R 46 4%, )
SCHLTAARRTHT RSE R/ SCH# AT BE (150 19 s A ad e B A
O 0 I i 1) 22 HE DA R B A i B 4% 1O R PR 55 TR
BRI REHE RIS A, DLHORARIE S 2878 AN it T i 42
R LT A R 08 A R 08 IR AR B AR ) LA R AR T F
RAFFHIIRE 17 o 5 IIE R 18 PR DL R AR AL 1Y) 3
TS, LSO RIS . 25 DRI T R X e FR T
HRARAF TIN5 55 AT, I B ARt L 22 el e H B iR 2
10 DA S 2 B R PR - TE DRSS ) H R St 7
HH it L B — S AR AR R BT B AR TR 1 P4 2 DA
Tt R LT R SR AR A, S5 b IR B
P 2 TR LG4 () 1 7 R A 2 [, 45 R A 52 70 75 THI Re
TRFFBISIRPIRAS ) H T e oy S R Bl G T m e 5
BRI B0 6] () A S e, DA SRR T LA RS e

2.2 WEERTHA

TE DR A BT I TR G o, SRR I T AR 8 4%
B IAZ OFRAT, BRI W 2 B ) K D P DR s DL S 4
PG REARE E R ZE RS thoe MR T Ot 1 = 1 43R,
S ARG B b S ) 1) 2 AR R DL R AV RE o 3L
BEVE MG B P A A, — B H G A
HE, B IR E A LR T AR, 54
IR 2 it B T SR 1) B INART 38, P ASE Jte T 8E v A

18

F AR ERARE 2, 55 00 B4 T HLAN S0 25 B 2544 /)2
PERE i L 22 HE DA R IR 3 46 22 0 THI R 5 R T 1
o FENE T HER TAERIITREBY B, B0 SRR 14 & e T %L
AR, B R AR 2B % R 5RO K
BAE ST RIFHINIEE AR A sl i e v, IF BB i 9 ¢
A 0 200 T i I B T P 4 BT S D 5 T SRR T A
AT, DLIRCRAARAIE 1 258 56 i J (A A RE % 1A 213 182 DA K%
SR I A A SR ARHE IR o ZEAN I LAY,
B R R A A 2 T T P R 2 ) TR DA R
I P B, B R T S A A9 0 3 A A 4 S B 32 RS 2
N RENE S R A 2 F e AR, JF BN AL
NHALE KA HRAL LA R3S e, HRER
HORH SNE P T 6] 258 4 , GBS 5 R 249y 1 PR 7
T 0 4 ) BT8R e
Xl Tt FE B, 73 AR VR T R E . PRSI
FARNGFT LA B H 5 Bt 1) 2 SRR B, 2R FH 43 2 1) 7 2okt
ITRIUERAE, I Big REELIRI I E, Wtk fe ik 4
LI R RRTHT DA S BOX KA RIBLR =4, [F) B Id 75
B AR T B T ORI LA FIR B
SR EE (1) R L R B 09 A2 i 0t 3R IR AE DG LR

2.3 MEFREITIRZA

T FRd o P AR AU 2 o, A A A AR S T T
JSE 771 AR Z2 08 2 A0 AT 2 P (R — AN SRR R 4
FL ST bR 1) e 5 SRR SR 5 1 1 52 70 PE g DL K B I i
ANEZ [AAFAEA B4 HLE 2 10 ORIk o A — 7 TR 228 f e
PEARIE A BREN) L EZ )T T D ReE A, 0 — TG 2
AR 77 55— 1R Hlb [ J A, DA SR 5] Ay 285 1 (1 A
FasE M L R UL RE 145 T T AR R o ZE BN Jit L it 2
2, B S RS AR IR BT AR DA R it R SR AT R A
By R AE L ZSAE AN A 1 IR L B R L B Bk
AAORY B REE 7 T 0 AT D) S R RS9 A5 R % 52 7)
¥)5), HEAA IS ERESAWIN . X T M g2 BN L
W RBONSE 2 B2 DI AR AR R, AR S X
S BT DA R G o B SR Ty, N 2 SR G o e R A P
A1 LA 50 SR A5 B LA A T 0 B K R [ A DA it
T X LSRR T R I AR B 7, 3T A A R A
JS7 I BRI 5| 4% LI O o 5 AN 3 (R 40 4L LA B 22
e A 0 202 s i R BUE S TR ok — 2 28 25 ST
B e, THARER M TR b HaliR 2 . RAEmB s
T A R 0 S5 AR 0 T 5 B 5 1) B I 22, ot — R A
AN g2 R Bk L BE SR LA R TR 7 it o it s ) ) AR 2 A
AFUSEI o FEAN 76 LR 2 S5, 75 BN AN A e 4 T

Copyright © 2025 by authors and Viser Technology Pte. Ltd.



AR - 20255584 45108
Smart City Application.2025, 8(10)

@f VISER

AR A A S AR IE AR, 55 AR PRAN i A2 R«
P B DL B 8] 2% AR AT RE A% 7™ A% A5 G e 7 T P 2 Y
TR, I H AR R SR Rt 2 AR AR LA I I S B &
IE6 5 73 T PO 25 L, IR B L AR VR AE T B B I A 2
HHAR S EE AR v R A R SR R

2.4 T W REHAK

FE R BEHF R TREE B o, N ) 2B R T
OSES 1) W P AT ks % SO RS ey A ] b
PO 0] G Ji& I UASZE ] LA K S TR BT A A o
AR, Mt TR AR 2 BN MR AR AR S5 I 22
S DL AR BE 7 A R o IR ) 22 2B A0 85 TN 0 3 14
B GIKALIX AN TI T, RN IR R B H 22 R E
(AN S AUl 2 EDYSE SUMAE L IR T E 27N I S a7

TR EORGHEIAT , 0T TR ) ROR A T R 8 TR

TENE TIF U 2 A1, BEARHE Vvt 225K DA K il T I 4Rk % TRURE
IR « KRE L i 7 X DA R TS 18 R T VR4 A%
AR, I HELRE B BRI . o4 R AR 145
PFEEIR 3R 2158 HRL = A BRI BK R 5 B o TE 22 e St 1 ik
R, TS 77 55 55 0 2 A% 4% BB U P 4R i I AL B R AT
BB, TR 22 (1 B A (R L LA R I L B T
FE, ol L LE 8 S AR [ R, B kAR SRR 1 AR 2
DU 53 (0 52 1 I B 5 5 b [ B 3 g 2 2
TRARLNTT LA 5K A7 B B, 38 S I RS 358 7 7 3 K AR Vo
BRI K I DL« SR B B 24 SR RS 25 16 T
JTTRCA S ik 5 4%, I HLZEAE B 705 W 0 DA R A 4% 0 52 1)
75 TSI R 5K R S AR B AT E ], DU AR AE TR
(B NS IA BB BRI Ao A1 o a0 15 ik
PR G, T A [ T S T A A, JF HEDR
H bl Bl Y SR ) R S e, T A0 B TS 7 795 7T A 34
YERFTETRBLIPIRAS , B7 1 H TR St B3 1 7% S5 0 4 1T 4
SERL TR A AT

3 BRERNBHRIEMTIN HKEES

3.1 MR TIE

TE R R A A2 TREHE T2 vh, TN /e )&+ 43
SRR — ANy, T U T e v A AR R, IX
I 2 R o il T R R i DL R T R 5 R 8 0 A 1 AR
FEFTTE o it THE4 E R 1 2 00, 806 L7 RIS E
SR TAE . FRZRF B M LAR LK B SR 5
A2 AR DA B DL L S 22 B i 1 it 45 45 o 191K 9
Bt P ARE A i L )22SR 2 il R kR,
it T ARINGURE « DRBE PR R DA R AR RV 25 B IS 2
I HZLEE Xl TN 53 T J A T B AR SE IR TAE , AR AT

Copyright © 2025 by authors and Viser Technology Pte. Ltd.

it THRE DL A2 ) Z AR e B R . 5, R
b Tk N B S = NN R DY & STA & 3
WPOFREATRIZAT R, S5 ZEAEAP R RIRS « PERELL L3
B EBHHIER, 5 IR I IR PR T8 % e IE
Wick:, FREEMUR TSR . M B ER T, RS R
A BBt T DX, PRI X I DL K 22 4l i, B E AT
Wh BB TR AR 5 LA I SCHE BN, DAL R B O it 1) %2
LU ARME T TEFH o

3.2 fnimE s AkIE

FE R BT 2 TR TT R TN e 3931, i Pt
J7 T AR B T AR, SXTCRE 8 T ORIE TN /7 i BE % SEELK
HATE I PR DA S R A8 G5 ) 22 A ) S B P4 1
FE o S5l AL B 3 TR AT 0T B LA TR S5 P 0 74 70 oK
JETTH, A BORE: e P RE O B B AR — T 30, AT (2l
LR 3K AT R 4 5 IR BEMR i — A S8 B i 52
I ZR, it — R AT REA ROy L I R A A RA S B 1
Dl TR 37 A 45 % (R IR B ) B 1 g B A R
I o FE BRI T HERE 24 0p, 55 00 BRI vt 5 T ) 22
SRR L IR FE B AR, ZEIE 0 W ORI AR DR 45 5
FE M AMEUL L LB Pk B AR RE NS B2 5 TR T BEE (KIARAE
55 MO6F T8 L 22 R K AR B DL R A FRE A A S R 5
45, LABT B oo B8 67 55 i L T 5048 52 7 L AN P4y
RTBRITL o it 0 2B T 73 793 58 RS L 48 2 ) B
HFIPRE, JFHIC T RS 7 JE R . SR 5h s it
A7 I SEAE — RV IIHIE , LR CRAE S A7 R a] U 3 %
S LB ST RAFAEN . 3 LR R Ak T 14 P B 1] B
LEPE - SUEZS: ALY PSS CQIIDR ol B 7t D AN A )
T 2 DR O B i A ROCR G G - BRI 2 AE, GBI 2
Xt A L R R TR T A A A, X
M AR EC LS B0 B TR LA R
Je i SERERE LR B A 2 S B SEBRARGL A5 1 22 J7 THT, AT
DS Pt i Ak PR A 24 RE MG A8 BB T I L E IO SG ZEK

3.3 iLREER

FE 3 A BT R AR TN A0 T 24 v, %) o B
DAL T GRAIE i T 22 4 Lk 25 R P e e s 1A b ot HLAE T
TR A A ST A O B IR BN LA 1S A
Vo RN T AN AT L TN A SR A LA K B A A
T2 SR T 5 I A A — AR 1R Jo A 2 X A R
PREGHE 152 77 B LA A 73 i e AR ELER IO RE L. BT EA,
Jit T BRLARE 55 a0 LA S A 5 9 1A SO R AR AR, X T
HEAN TR SR TF ™M R 2 5 40 B0 W I« A 1E 20 T2 A
82 224 11 5 HH PR o B A ] ) BL R BOR AR T % TR A

19



@ VISER

BRI - 2025 £58%: 5105
Smart City Application.2025,8(10)

BIAA & e PRt b oA A Py B A D7V DL R A R 57
NG L TRz, T B R %
JIT R B M0 DA % 53 B WA 25 77 2, SIS A0 A SR
et WA TN E VR LR S SRR TN
JTKFL I ELAREAE UL R S 8 1 SEBR AR, LAE Refs &% i 3
S L IE I w22, B 1 PR A Ja) S A2 18 o & i 30 g o)
PR )it TR A o 5 13 R B AL T A il
SkUAE DR AH DG BRI A8 B AR, AT R Ja 8210 o = PP Ah
DA S TARAES 25 T AT 52 (A

4 Z5iE

[N TR = T R VA M B 5 N PVAE!
X T ORA G gl ) B e AV i A1 DA R R G PR it L5
B, SR E BT . (40003 89t S B
REINE G oy BTN 1 T R NI U A e D
T Al A T 55 5 e 7 T (Y AR 48, 9 LY SV S i T
TR B AR B A DL R o B B OCEE A, T —
KA RE S A RO A T it RS B2, X S5 838 T 0 LA Rzl

20

HETRAE TS ) R A LAIE . 4T HL R G0 3 R 1 e
ARUASE S, H HRNVS & B LA, AMERE I3
A DI TR, (R 2 /KPR RIS, I Bk RE S
UM GEAE S S A DA S 4 U THI B IR S AR R, o
LK R A BRI TS R R R R A K A SRiE
1 E

(S 3R]
[L]325E 3t o 3 N B A R TAZ TR A7 e TR 5 52 i B2
[3]. 2 7 7T % 3 A+ 4%,2020,43(12):127-129.
[21# . 2 B A R TAZTRRL A7 7 T K 5 52 6 B 5 4
#r[9].17%,2019(24):127.
[3] 5 #TAR. & 3 - B A R TAZ TR A7 ke T K 5 52 7 B2
A [3]. 1L 76 7 57, 2019,45(9):177-178.
[4]2 A& . TR A7 54 AE oy A B A B2 T o 8 5L R [3).
A % 1 F,2025(3):86-88.
EZ /. FBEE (19948—), B, Ll Ahm: TEE
H, B BARTRIE, £5: M,

Copyright © 2025 by authors and Viser Technology Pte. Ltd.



AR - 20255584 45108
Smart City Application.2025, 8(10)

@f VISER

W IE 228 - 2 ER R N A BB

[% 4%
TR B GRIEE A RN E), E & 400000

[FHEE A& & 5 B KB ABIR T AL AL s 4t W A T AFARRAR K, il 77 @ BT @ 15 09 & /) &L B RT3 e, $id 3058
WA —AHATHES LR ERRO TN, ARXPARRTEPERT 28RN, XFAHERTHE 30 E 2 H B9 H 52
BREFHEEWERRBREFNG, B EANRTELTEEXZ oM EMNE, FLFEQELTREAARA XL ETEURL
B E KA R, Addr FREHE B R AT Ll B R HIEBAT.

[RBIRPATHiE il ; A2 FEEX; BE&FE

DOI: 10.33142/sca.v8i10.18274 HRESES: U291 SCERFRIRTD: A

Research on Safety Management Mode and Emergency Management of Urban Rail Transit

CHEN Ni
Chongging Rail Transit Operation Co., Ltd., Chongging, 400000, China

Abstract: With the continuous development of the economy and the acceleration of urbanization, the size of cities is becoming larger
and the pressure on transportation is also increasing. Rail transit, as a highly efficient and fast mode of transportation, has been widely
used in large and medium-sized cities. The article focuses on introducing the content and various problems involved in urban rail
transit management, and explores in depth how to construct a safety management model. It also elaborates on relevant measures that

can effectively improve safety management and emergency management levels, thereby ensuring the safe and stable operation of the

rail transit system.

Keywords: urban rail transit; safety management mode; emergency management
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Analysis and Suppression of Common Site Interference in Multi antenna Communication

Systems
XIE Yinzheng', ZHANG Shuwei?, ZHANG Gang?®*

1. Beijing Institute of Aerospace Systems Engineering, Beijing, 100071, China

2. Beijing Aerospace Wanyuan Technology Co., Ltd., Beijing, 100176, China

Abstract: Multi antenna communication systems often deploy multiple communication antennas and transceiver devices in a

centralized manner, and the close deployment distance between devices in a limited space can easily cause common site interference.

In response to this, by sorting and analyzing the sources and transmission pathways of common address interference in communication

systems, the characterization method of communication system common address electromagnetic interference matrix table is adopted,

and some common address interference suppression measures and suggestions are proposed from the aspects of optimizing antenna

layout, anti-interference technology of transceivers, system wiring, electromagnetic spectrum utilization strategy, etc., which have

certain engineering application reference value.

Keywords: communication systems; antenna common site; interference suppression; electromagnetic interference matrix table
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Operation and Maintenance Analysis of Power Communication Network Based on Digital
Communication Technology

WANG Songrui
Zhengzhou Power Supply Company of State Grid He’nan Electric Power Company, Zhengzhou, He’nan, 450000, China

Abstract: The scale of the power system continues to expand, and the complexity of operation continues to rise. The supporting role
of the power communication network in ensuring the safe and stable operation of the power grid is becoming increasingly evident. The
traditional operation and maintenance mode of power communication networks has gradually shown shortcomings in efficiency,
accuracy, and risk prevention, and is no longer able to meet the high reliability and real-time operational needs of modern power grids.
Digital communication technology, with its advantages in data transmission, information processing, and system integration, has
brought new technological approaches to optimizing the operation and maintenance management mode of power communication
networks. In this context, exploring the implementation path of deep integration of digital communication technology and operation
and maintenance management has become an important direction to improve the operation level of communication networks. The
article focuses on the current situation of operation and maintenance management of power communication networks,
comprehensively analyzes the key technologies of operation and maintenance based on digital communication technology, and deeply
explores their application effects in power communication network operation and maintenance from the aspects of operational
reliability, operation and maintenance efficiency, and security guarantee, so as to provide reference for power grid enterprises to
promote the informationization and intelligence process of communication network operation and maintenance.

Keywords: digital communication technology; electric power communication network; operation and maintenance
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Research on Key Technology Optimization Practice of Wind Farm Construction in Northern
Mountainous Areas

REN Guangxin
Datang Heilongjiang New Energy Development Co., Ltd., Harbin, Heilongjiang, 150000, China

Abstract: In order to overcome the constraints of high-altitude, high shear, and severe cold environments in northern mountainous
areas on wind farm construction, and to improve the economy and safety of wind power development, this paper takes the Boli
250MW wind power project in Heilongjiang Province and the Fengning pumped storage supporting wind farm in Hebei Province as
research objects, and systematically analyzes the core technical difficulties of mountain wind farms in resource assessment, micro site
selection, construction organization, and ecological protection. By integrating GIS 3D modeling, WASP wake simulation, PSO
algorithm optimization and other technical means, a full process technical optimization plan of “precise site selection efficient
construction ecological adaptation cold zone frost resistance” is proposed: a three-level evaluation system is constructed in the site
selection stage, and the wake loss is controlled within 12%; Establish modular transportation and collaborative lifting strategies during
the construction phase to solve construction difficulties in cold regions; A dynamic protection mechanism is formed during the
ecological protection stage. Practice has shown that optimizing the plan can increase the annual power generation of wind farms by
11.5%, shorten the construction period by 18%, achieve a soil erosion control rate of over 92%, and reduce the cost of electricity by
15%. The research results provide technical references for the large-scale development of mountain wind power in Northeast and
North China regions of China.

Keywords: mountain wind farm; micro site selection; optimization of construction in cold regions; wake model; water and soil

conservation; ultra high tower technology
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Research on the Application of Green Building Technology in HVAC Design

WANG Jingyu
Anhui Jianzhu University Design and Research Institute Co., Ltd., Hefei, Anhui, 230601, China

Abstract: With the increasingly tight global energy supply and the growing pressure on the ecological environment, the construction
industry's requirements for HVAC systems in terms of energy conservation and carbon emissions reduction have become more and
more urgent. As a key component of building energy consumption, the development of HVAC systems towards green direction has
become an extremely important path to promote sustainable development of buildings. Based on the concept of green building, this
article focuses on analyzing the energy-saving materials, utilization of renewable energy, integration of efficient equipment, and
intelligent control technology in HVAC design, and deeply explores their roles in improving system energy efficiency, indoor
environment, and promoting efficient operation of buildings throughout their entire lifecycle. The research concludes that the full and
widespread application of green building technology can significantly reduce the energy consumption of HVAC systems, thereby
providing strong technical support for achieving the goals of building green transformation and "dual carbon™ goals.

Keywords: HVAC design; green building technology; application
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Exploration on Quality Inspection Methods for Main Structure of Construction Projects

LI Lugi
Hubei Yongsheng Engineering Technology Co., Ltd., Shennongjia, Hubei, 442400, China

Abstract: With the continuous development of the economy, people are increasingly concerned about the quality of engineering
projects. To ensure the overall quality of construction projects, effective methods must be adopted to make the quality inspection of the
main structure more scientific and accurate. Many practical cases have shown that the accuracy of the main structure inspection results

is closely related to the construction level and safety of engineering projects. This article analyzes strategies and measures to improve

the accuracy of testing results, providing reference and guidance for engineering quality management.

Keywords: main projects; main structure; quality inspection; inspection methods; technical exploration
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Analysis of Energy-saving Construction Technology in Building Civil Engineering

ZHANG Kangrong
PowerChina Construction Road and Bridge Group Co., Ltd., Beijing, 10000, China

Abstract: With the rapid development of the construction industry, the consumption of construction materials and energy in civil
engineering has increased. How to ensure construction quality and energy conservation is a key focus of the industry. Energy saving
construction technology can reduce energy consumption, construction costs, reduce pollution, and promote sustainable development.
In building and civil engineering, energy-saving construction technology involves material selection, construction process optimization,
mechanical equipment energy efficiency management, green energy utilization, and other aspects. The article analyzes the
characteristics of energy-saving construction technology, studies its application methods, summarizes practical effects, and provides
scientific guidance and practical references for engineering managers and construction personnel.

Keywords: building energy-saving; construction technology; technology application
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Research on the Integration and Application of Passive Building and Green Building Standards

LIU Yalei !, SU Wei 2
1. Hebei Institute of Architectural Design & Research Co., Ltd., Shijiazhuang, Hebei, 050000, China
2. Hebei Polytechnic Institute, Shijiazhuang, Hebei, 050000, China

Abstract: With the increasing global energy shortage and environmental pressure, low-carbon development and sustainable practices
in the construction industry have become key issues. Passive buildings, with their characteristics of low energy consumption, high
comfort, and ecological friendliness, have attracted much attention in the field of energy-efficient buildings. The green building
standard provides an evaluation system and regulatory requirements for the entire life cycle of buildings, and the two have a high
degree of compatibility in terms of concept, technology, and evaluation indicators. Based on the analysis of the "Green Building
Evaluation Standards" (GB/T 50378-2019) and the development of passive buildings at home and abroad, comprehensively compare
the objectives, technical requirements, and evaluation systems of passive buildings and green building standards. On this basis, a
fusion approach between passive building and green building standards is proposed, covering the construction of a fusion evaluation
index system and the design of implementation processes in the design, construction, and operation stages. At the same time, smart
services and intelligent control technology are combined to explore feasible fusion strategies. Research shows that with the integration
of reasonable indicators and technological optimization, high-level evaluation of green buildings can be achieved while ensuring
building performance and comfort, providing practical reference for energy-saving design and standard improvement of buildings.

Keywords: passive buildings; green building; standard integration
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Intelligent Distribution Feeder Self-healing Control Strategy and Its Engineering Application

Analysis

ZHAO Hongliang
Abaga Banner Power Supply Branch, Xilingol Power Supply Company, Inner Mongolia Electric Power (Group) Co., Ltd., Xilingol,
Inner Mongolia, 011400, China

Abstract: With the continuous development of smart grid related technologies, self-healing control of distribution feeders plays an
increasingly important role in the power system due to its ability to improve power supply reliability and automatically complete fault
location, isolation, and restoration of power supply in non fault areas. At the same time, it can remotely receive control instructions to
operate switch equipment and improve operation and maintenance efficiency. The article comprehensively analyzes the basic
principles of intelligent distribution feeder self-healing control, focusing on key technologies such as fault detection and location,
communication and information exchange, intelligent decision-making and reconstruction algorithms. It also conducts a classification
comparison of centralized, distributed, and collaborative self-healing control strategies. At the engineering application level, we will
delve into key challenges such as system integration and equipment compatibility, control strategy adaptability and reliability,
information network security assurance, and operation and maintenance management and standardization construction, and provide
corresponding solutions.

Keywords: distribution feeder; self-healing control; intelligentization; engineering application; control strategy
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Research on Remote Intelligent Monitoring Technology for Welding Wire Energy in Manual

Arc Welding

LI Yingbo !, J1 Zhanghong %, TIAN Yatuan *, XIANG An?, LAl Yuankai %"
1. Sinopec Engineering Quality Monitoring Co., Ltd., Beijing, 102500, China
2. Tianjin Shunjiean Technology Co., Ltd., Tianjin, 300111, China

Abstract: The article mainly introduces the research status of “remote intelligent monitoring of welding line energy" technology for
manual arc welding. By setting up a local monitoring host box for each manual welding machine, energy data of the welding line
corresponding to the welding machine can be collected and sent to a remote server through the built-in 4G transmission module of the
monitoring host. Local monitoring hosts for manual welding in multiple different locations or regions, matched and transmitted with
remote servers. The energy threshold range of the welding line is pre-set in the remote server. When the welding line energy feedback
from a manual welding machine is not within the reasonable threshold, the remote server will sound an alarm and transmit it to the
corresponding local monitoring host remotely, using sound and light to remind on-site personnel. Through experimental verification,
this method can effectively improve the welding quality of manual welding, and through big data analysis, it can summarize and judge
the welding behavior of many provinces and different locations.

Keywords: welding speed; welding line energy; remote intelligent monitoring; manual arc welding
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Intelligent Patrol Application Technology for Large Iron Tower Array Based on Drones

YIN Xunfeng
Beijing Fangshan District Gongchen Street, Beijing, 102401, China

Abstract: As the infrastructure of communication, power and other fields, the status of large iron tower arrays and their ancillary
equipment directly determines the stability and reliability of system functions. The traditional manual patrol mode of the iron tower
array has problems such as low efficiency, high safety risks, and insufficient detection accuracy, which are difficult to meet the
maintenance and support needs in complex scenarios. Drone technology, with its advantages of maneuverability, variable coverage,
and wide payload capacity, can provide support for large-scale tower array patrols. The article introduces the composition of a drone
patrol system for iron tower arrays, proposes the implementation process path, introduces key technologies, and provides reference for

solving daily patrols, key patrols, fault location, and safety monitoring of large iron tower arrays based on drones.

Keywords: drones; large iron tower array; task planning; fault identification
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Research on the Digital Decision Making Method of Multi-source Data Fusion Heating System
Based on Large Model

YAN Hong, CHEN Xumao, QIN Peng, LIU Wentao
Shijiazhuang Huadian Heating Group Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: As a key urban infrastructure related to national economy and people's livelihood, ensuring the stable and efficient operation
of the heating system can not only improve residents' quality of life and reduce social problems caused by heating issues, but also
improve overall energy utilization efficiency and achieve energy-saving and emission reduction goals. However, traditional heating
systems commonly suffer from problems such as information silos, low data utilization efficiency, and poor quality supervision during
operation, which constrain their intelligent upgrading and refined regulation. In response to the above bottlenecks, this article takes
multi-source data fusion as the starting point to construct a digital decision-making framework based on large models. Taking
Shijiazhuang Huadian Heating Group as an example, it elaborates in detail on the comprehensive architecture composed of the
integrated base of digital intelligence fusion and the intelligent application capability system of heating management, providing a
reusable methodology and practical path for the digital upgrading of traditional public utilities for reference.

Keywords: multi-source data fusion; heating system; digitized decision-making; smart heating; intelligent dispatching
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Development Status and Trend Analysis of Green Intelligent Technology in Associated Mineral

Processing

YANG Fugiang
Zhongxi (Liangshan) Rare Earth Co., Ltd., Liangshan, Sichuan, 615601, China

Abstract: Due to the complex ore-forming environment and diverse physical properties in which associated minerals are formed, their
beneficiation is difficult, processing costs are relatively high, and they are also prone to environmental impacts during the processing.
With the continuous development of green processing concepts and intelligent technologies, the processing of associated minerals has
begun to show a new trend of technological innovation and method optimization. Green intelligent technology integrates clean
production, energy conservation and consumption reduction, the application of environmentally friendly chemicals, as well as
intelligent detection, data analysis and digital equipment. In this way, it not only improves processing efficiency but also significantly
reduces environmental load, providing strong scientific support for the efficient utilization of associated minerals. The article
comprehensively summarizes the characteristics of associated minerals and the current development status of green technology, deeply
analyzes the application progress of intelligent technology, and also explores the current status and future development trends of green
intelligent technology integration, providing certain references for technological innovation and sustainable development of associated
mineral processing.

Keywords: associated minerals; green processing; intelligent technology; development status; trend
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Research on the Technical Architecture and Implementation Path of Digital Transformation in
County Areas under the Background of "'Integration of Three Numbers"
— Taking Dantu District as an Example

XU Haiyan
Zhenjiang Dantu District Information Center / Zhenjiang Dantu District Science and Technology Bureau, Zhenjiang, Jiangsu, 212028,
China

Abstract: The digital transformation centered on the integration of digital economy, digital government, and digital society is a key
lever for cultivating new quality productivity in counties. The article takes the digital construction practice in Dantu District as the
research object, and constructs a four layer technical architecture model of "infrastructure data resources application support business
application” from the perspective of electronic information engineering and computer network. It systematically analyzes the technical
bottlenecks and collaborative obstacles in the digital transformation of counties, proposes optimization paths based on 5G-A, artificial
intelligence, blockchain and other technologies, and provides technical practice references for the development of "three data
integration" at the county level.

Keywords: triple fusion; digital transformation; technical architecture; county governance; data governance
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Exploration on the Digital Technology Route for Heating Management System Based on Al Big

Model

ZHAO Huimeng, SONG Qingbo, WANG Enze, WANG Ning
Shijiazhuang Huadian Heating Group Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: With the continuous promotion of China's "dual carbon™ goals, the demand for urban heating has also significantly
increased. It is necessary to optimize the design and construction of heating management systems, effectively adopt digital technology,
and achieve the goal of intelligent management of heating systems. In the past heating management process, due to significant
deviations in load forecasting, equipment operation and maintenance were relatively passive, and service response was relatively
lagging, thereby reducing the effectiveness of heating management. By using Al big models, it is possible to effectively build a
technical foundation for the heating management system, achieve data fusion, ensure business implementation, comprehensively
upgrade various heating services, effectively drive the heating management system through data and models, improve the level of
digital technology, effectively ensure cost reduction and efficiency improvement of urban heating management, and better achieve
low-carbon operation goals.

Keywords: Al big model; heating management system; digitization; technical route
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Development and Application of Intelligent Operation and Maintenance Decision System
Based on Wind and Solar Multi Physical Field Data Fusion

XIN Ming, WEI Wei, TENG Lixia, JJIANG Chenxi, YUAN Xuemeng
Guohua (Donggang) New Energy Co., Ltd., Dongying, Shandong, 257000, China

Abstract: The development and application of an intelligent operation and maintenance decision-making system have been focused on
in this article, which involves the fusion of wind and solar multi physics field data. After the widespread application of photovoltaic
power generation and wind power generation, how to reduce the failure rate and improve the operation and maintenance efficiency has
become an urgent issue to be solved. Using intelligent algorithms to combine data from wind and photovoltaic power generation, an
intelligent decision-making system has been developed through data fusion technology. This system can monitor the system status in
real time, analyze and predict it, in order to achieve intelligent operation and maintenance. The article discusses the operational
efficiency, architecture design, data processing flow, and key technologies of the system in actual operation and maintenance,
demonstrating a significant improvement in the operational efficiency of wind and photovoltaic systems.

Keywords: wind and solar multi physics field; data fusion; intelligent operation and maintenance; decision-making system; failure prediction
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Application of Risk Management in Marine Ship Safety Management Information System

DING Qi, LIU Yangshuai
Zhenjiang Jingding Optoelectronic Technology Co., Ltd., Zhenjiang, Jiangsu, 212130, China

Abstract: With the continuous development of maritime transportation, ships will face various risks such as weather, equipment, and
operation during operation. Traditional management methods often suffer from lagging risk identification and isolated data
presentation. The marine vessel safety management information system can collect real-time data on vessel operation and
environmental related information, thereby achieving functions such as risk identification, early warning, and decision support. This
system can enhance the timeliness of risk perception, strengthen the ability to prevent accidents, assist in making scientific decisions to

ensure the safety of ships, cargo, and personnel, and promote the continuous development of ship safety management towards

informatization and intelligence.

Keywords: risk management; marine vessels; safety management; information system; technology application
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Research on the Digital Operation Mode and Key Technologies of Heating Systems Empowered
by Large Models

YAO Xuan, ZHU Qinchen, WANG Zeze, LU Liangliang
Shijiazhuang Huadian Heating Group Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: In order to solve the pain points of low work order processing efficiency, serious information silos, high labor costs, and
uneven service quality in the operation of traditional heating systems, this article proposes a large-scale model empowered digital
operation mode for heating systems based on the digital transformation practice of Shijiazhuang Huadian Heating Group. The article
constructs the overall architecture of "integrated base of data intelligence fusion+3D application system”, focusing on innovative
applications of key technologies such as large model optimization deployment, multimodal data governance, and intelligent scheduling
algorithms. Through practical project verification, it has been shown that this model can achieve a work order processing efficiency
improvement of over 40%, customer satisfaction of 90%, and Al robots autonomously processing over 20% of traffic volume. It can
effectively promote the transformation of heating enterprises from “experience driven" to “data-driven", and provide reference for the
digital upgrading of urban livelihood service infrastructure.

Keywords: big model empowerment; heating system; digital operation
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Comprehensive Evaluation of Geological Conditions for the Construction of New Energy Bases

WANG Xiangzhao
PowerChina Zhongnan Engineering Corporation Limited, Changsha, Hunan, 410014, China

Abstract: With the rapid progress of the construction of new energy bases such as wind power and photovoltaics, the complexity and
regional differences in engineering geology have become increasingly apparent. At present, in terms of site selection and construction
related matters, most rely on traditional survey methods or only analyze a single factor. However, there is a lack of comprehensive
evaluation of terrain and landforms, specific properties of rock and soil, hydrogeological conditions, various adverse geological
phenomena, and wind and solar resources. As a result, some engineering projects have encountered a series of problems during
construction and subsequent operation, such as foundation settlement, numerous difficulties during construction, or increasing
maintenance costs. From this series of situations, it can be seen that conducting a systematic comprehensive evaluation and zoning
analysis of the engineering geological conditions of the new energy base is of great significance, which can provide scientific and
reasonable basis for site selection, planning, and safe and stable operation of the base.

Keywords: construction of new energy base; geological conditions; comprehensive evaluation
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Exploration on the Application of Surveying and Mapping Informatization in Ecological
Remediation Project Management

ZHANG liling
Liangshan County Natural Resources and Planning Bureau, Jining, Shandong, 272600, China

Abstract: The challenges faced by ecological remediation project management mainly lie in the dynamic characteristics presented in

space and the complexity reflected in the process, while traditional management models have certain limitations in data support and

process control. Surveying and mapping informatization is supported by remote sensing technology, global navigation satellite systems,

geographic information systems, and 3D laser scanning technology. It has achieved a transformation in service paradigm from data

collection to intelligent decision-making. This article systematically elaborates on the integrated application mode of surveying and

mapping informatization in the entire project process, which includes many key links such as background investigation in the early stage,

planning and design simulation, dynamic monitoring during construction, and operation and maintenance evaluation in the later stage,

which also proposes a series of systematic strategies such as building an integrated framework, promoting technological integration,

further improving implementation guarantee measures, and maintaining forward-looking thinking on technological evolution.

Keywords: surveying and mapping informatization; ecological remediation; project management; spatial information; dynamic

monitoring
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Research on the Application of Intelligent Monitoring Technology in Safety Management of

Lithium Battery Factories

ZHOU lJing
Farasis Energy Technology (Zhenjiang) Co., Ltd., Zhenjiang, Jiangsu, 212132, China

Abstract: With the rapid development of the lithium battery industry, safety issues in its production process have become increasingly
prominent. The traditional mode of relying solely on manual inspection and relying on experience to carry out safety management is
no longer able to cope with various risk situations such as complex equipment conditions, high chemical reactivity, and changing
environmental conditions. Intelligent monitoring technology, with the help of sensors, the Internet of Things, and data analysis, can
achieve real-time monitoring of equipment, environment, and operators, and can also issue warnings in case of abnormal situations,
providing corresponding data support for safety management. Based on an in-depth analysis of the current situation of safety
management in lithium battery factories, this article further explores the characteristics and specific applications of intelligent
monitoring technology, providing certain reference opinions for improving production safety levels and optimizing management work.

Keywords: intelligent monitoring technology; lithium battery factory; safety management; technology application
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Industrial Software Empowers Cross Departmental Collaboration in Automotive Research and
Development: Efficiency Improvement Mechanisms in Digital Transformation

WANG Xingwei !, ZHANG Yangyang *
1. China Automotive Software (Shenzhen) Co., Ltd., Shenzhen, Guangdong, 518172, China
2. China Automotive Data (Tianjin) Co., Ltd., Tianjin, 300393, China

Abstract: With the increasingly fierce competition in the automotive industry, digital transformation has become a key driving force
for promoting enterprise innovation and efficiency improvement. Industrial software, as an extremely important tool, plays an
irreplaceable role in cross departmental collaboration in automotive research and development. Through a systematic analysis of the
application mechanism of industrial software in cross departmental collaboration in automotive research and development, this article
explores how it can improve collaboration efficiency through data integration, process optimization, real-time communication, and
decision support in the context of digital transformation. Furthermore, optimization strategies are provided for research and
development processes, resource allocation, quality management, and innovation capabilities.

Keywords: industrial software; automotive research and development; cross departmental collaboration; digital transformation;
efficiency improvement
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Research on the Construction of Intelligent Monitoring System for Lithium Battery Factory
Facing Safety Management

ZHANG Jiuhai
Farasis Energy Technology (Zhenjiang) Co., Ltd., Zhenjiang, Jiangsu, 212132, China

Abstract: This study focuses on the practical situation of complex production processes and significant safety risks in lithium battery
factories. In order to compensate for the shortcomings of traditional safety management models in real-time perception, accurate
warning, and rapid linkage, a comprehensive and detailed exploration is conducted on the specific path of building an intelligent
monitoring system. By conducting hazard identification work on the core process flow of lithium battery factories, the
multidimensional and coupled risk characteristics and corresponding monitoring requirements are clearly defined; Following the
concept of hierarchical decoupling, a logical overall architecture was carefully designed, which includes four levels: perception layer,
network layer, platform layer, and application layer. At the same time, a series of key technologies such as the Internet of Things, big
data, artificial intelligence, and digital twins were elaborated in detail to provide strong support.

Keywords: lithium battery factory; safety management; intelligent monitoring; risk warning
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Research on Safety Risk Identification Method for Lithium Battery Production Enterprises
Based on Intelligent Monitoring

XU Wenhao

Farasis Energy Technology (Zhenjiang) Co., Ltd., Zhenjiang, Jiangsu, 212132, China

Abstract: With the rapid development of the lithium battery industry, its safety risk management in the production process has

encountered severe challenges, and traditional methods are difficult to cope with complex and changing environments. This study

attempts to construct a safety risk identification method that relies on intelligent monitoring. By analyzing the production process and

risk nodes, a multi-source monitoring data collection system and risk identification index system are designed, and an intelligent

identification model architecture is constructed.

Keywords: lithium battery production; safety risk; intelligent monitoring; risk identification; warning system
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