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Application research of water supply network monitoring
system based on NB-IoT

Xiasong Yang
Weifang Institute of Technology, Weifang, Shandong, 261000, China

Abstract

With the acceleration of urbanization, water supply system management and maintenance face increasing challenges. Traditional
pipeline monitoring methods suffer from issues such as poor real-time performance, low accuracy, and high maintenance costs,
making it imperative to develop new monitoring solutions. This paper proposes an intelligent monitoring system for water supply
pipelines based on Narrowband Internet of Things (NB-1oT) technology. By integrating NB-IoT with smart sensors, the system can
obtain real-time pipeline status data and achieve effective monitoring and management through data analysis and processing. The
paper details the system’s design framework, key technologies, and practical applications, analyzes its advantages in enhancing
operational efficiency and reducing management costs, and explores future development directions.

Keywords
NB-IoT; water supply network; intelligent monitoring; Internet of Things; data analysis

T NB-loT B /K E W M4 2R 55 N B 33
S
HEDTHR T 2202, R - 104 7 261000

m =

M3 AL AZ 09 ok, BOK AR E R L LY @6 HARM S K, BARHBREREMNF XEEFHEZ | ML
&, By RAZFFEA, BA—AHGENFE, AR TEFHIHEN (NB-IoT ) 3K, bt T —FE A THKRE MG %
feliml s, @I LEENB-IoTH AR L%, A% Lot RIVE MRS, S8 B0 5 A3 L IR E M 89
HaMiEEERE, XFENMBT 2ANETFTE, REERARERERA, 94T L ERSGEREREEHE, BIREER
AT, FIRITT ARG RET @,

KHEH
NB-IoT; #ARE M ; Faliml; HBEM; KBS

13| REREIG. AR S S EL i e A
B AR IR, DKt o RORL R, 6T NB-IoT SR KBTI A SR
RSB EIRHS , JE PRSP LA A g o A MPHIAGREE PR ARGZEL, JFmd
BB M BRI PR IR S A, oo T TSI RRIERA BT, DR BOIE RIS
TS EBOS B RS, e gy e DT, FIPSIRILE PRI AE, it
s, NTHASSEM, B, mmsspkamm O ok, ORISR \
(T, AR, e, oy POCMURETIRMAGTORIR, 587 NBIoT $A
- BT ORI, PRI REOR %, H A
SEUPIET (NBAGT) {0 — e lister sy [0 mo RADHT.
(LPWAN) Fokt, U ZRORTAR. HEEEET . 2 Mok B ISTHIEER 54

2.1 7K E W M B

(& B ] AHMRNER AR (B3 NB-lot BIFIKE FREE R BE7KE I S IR 22 (e T A\ Tl Rl i B Y
/Jﬂu%ifﬁﬂ}zﬁﬁﬁ%> (B4 =S : 2023GX078) . BEahtimmiss. ki, ﬁ%fgéﬁﬁfiﬁﬁléF%%BE@o Gl

m, NTHRRIEER R AR, i1 B A E

[EEEA ) HER (1989-) |, &, DEIUFIEA, 7
FEET] M C Vo R PEIRIIEA, B e e AR LRSI

T, BEUR, MBERRASEEEHRR.



FHRBIF S IR - $02% - £ 054 - 2025 £ 05 A

TERUEEE AN | IR AP RS R Y, Kkt 1885
TP, BRSSO IRIX AR
2.2 NB-loT ¥ AREIHL T

NB-IoT FARNE A —FhZ e il i Fs B TR m
HoR, BAESRGET . RIEE. REAERE L. 5
EUEH NSRS IS T, NB-IoT AR AEig e ki a]
ENES L. IR L RES SR K Rae
T, RAFERT 4t AR iR . LG5 Is
MTTR, FET NB-ToT HA# ¥l 25 LA T i A Sk |
R e G
2.3 ik E M M p B iR

K IO s I B R R (U SN SR AR . JE
IREFSSEAE, TR ARSI BRI  BAE T ris TE RBa R
AR, AR EEEAEE, W AR R SRR )
FIRSE SR AL, CBOE IR, W DeRRDE, 2
B
3 EF NB-loT g9tk & M 15l & Sk it
3.1 B%LEH

F&F NB-ToT #1522 50 8 G 15 1 T 2S 1
AL BRGNS . BRGNS SF R P mld R B . (&
BT AT REENNIAG . BT IREEHESE
BRSNS TR NB-IoT H A F RGeS EREE IR R G 841
RIS BB S0 RENEARTEME . b
R, HROLSCN YT RIR SR SR REE A
B TR SR R
3.2 ERB T AT

BT A RN AL LA, HEEERE
REE NI R IEE, W A E RGO e R
FE NGRS IREF GRS, XGRS
I BB SRR e DL R VSR R def e @ R, A TR
WIRAEBST, (BRI SN B RIhEER I, AR rEn
PRES R IEH TIE,
3.3 HiEAIE S5

B RE G FEm S PRSI S T, B,
REHEIRSLS TR, gt H—15, BREIEn
BERRAERTRT S, RV, REOETAEUESITHAR, ok
WG B TR, B TRAR TR SR, G, 25
AIDURE SN R AR (L, RO ) AT RS R A R
B, R R A TR

4 E-F NB-loT B9tk & W i 22 5e bz F SE 8%
41 REELRPHEE

FESERRA A, NB-IoT #ORE A8 iz i Tk
W RS, BRI AR, S MERGE T RE
TERKE I ST B, AR KR, Fo0h | S,
T B S I R N ES R AGR R IR SE

2

IXEEE RS HS NB-ToT L8R 54 S 5 S8R+ O&ERE,
B REF R ETE S HE R E = P A TR RO, ok
FLE % AS0 A R BT TR, MR LR
L R B E R A, T R

Bihn, fERNT R HKE A, NB-ToT & Eas i
TaWyEENHUKEEEN . RF e RE UK
BHUE, SRSB4, DUENIHREAICRE, B
Yo R REH BRI K R el TR K IR, BT NB-ToT HoRE
AT ZIEREES), AR RS X S EE, 1
RESRAE GRS, RIEBUR SR, N, 8
TEEMNIEIE AL, Bk RENS KT ERE MBI TR
B, BER T RGN TR KRR N AT AR, %
FERTE T IS R AR RN T
4.2 RGHERED T

MAGIERER FIEENRTE, 55T NB-IoT RO/ 0 150
ARFELA TR T HER . &8, NB-IoT A
EORAIBLT PR RE IREAR A (S S0, (Em IR T
L, EHEHEHNEWENE, fEvsrR AR B, 1%
FeAR K TRIHEET 30 (LPWAN ) 2344, BEASTERHRY
BB TR, WO TRER RN, RILRES EmER
ERRIREEET Y, Hik, NB-IoT £ (RIhHER
AR RES TE R RN E b IB LR, FRE B TAL
., WD TR AR A

Hk, 2gueBdEEmymth B2 TS e,
NB-loT BEMS G UG AL DR, RIFEE SR SR T
TEOUT, REKRENS (R R e MR R O R
T HKE MG AN S LV EZE, WA TR
RWrHb R B LIS M s (e (. Bilan, a8 sk e
KIERIZ S, AGEnT AR/ E S B R 2, $ERE T
TENBRGHTIOE . TH, RECRESHEIIAER R, R
ERK TR AR RES B — RO, AN, BOEIES
W RENENS REE BRI TRIRE DT, KINBLERINBG A, 2
A
4.3 ZF M

% NB-ToT BARMFACGE G A S ANAER A Z
ERIIEH, BESFHGS T E R T BE RS, Ek,
PSR, (KA BIRENS R A B 0 R 5 b )
B, G TR P IR K SRR KR IRIR S ARTEFER
WF5T, ST B K E AT R RIS B AR IRTR 2% o Je
TR 10% DL F, it NB-ToT Walll 245 (0 BT, fE
AR IR R, i M AR S TR, K
PR BEER, M ke FRes Y.

HUK, NB-ToT HARRI R FHRENS KIERE 50 A\ Tk
FIRRAS . DA, (oKARIFREIRE K& TIEA R Tk,
TR ARITHOIX , (R B A s A f . fEE) NB-ToT
FR, 2GEASIREH HEEdE, HKARHT S



FHRBIF S IR - $02% - £ 054 - 2025 £ 05 A

HURI TR, XEIE T ADRA, S
TSR, B A TR TIER, ok ATIRE
VHREM BB TIE L, WM ICRE R4
THE,

)5, NB-IoT Wil 248 e (A E Zh s B sk T
BIRBE AR, BEEIEST, Rgn UK
RURIEA T, S0 R AR K R e, SCHl R & 78
JRBC. BN, MASKHIFE—DIRMKED SN, B
ks, MimlE S E RS IS HU A £, B
BB RIRBACE TR, Uk ATREE I — R m IR F
FI, FHIREERBERA, IS5,

5 FEM S ZRA T
5.1 H ARk

U NB-1oT AR AP W 0 W S Bk T2
(e, (BAESCRRR FERES, RTINS Rk . &
55, PR SAEES IR R E P L.
EMPEREIE e, ERSTRENPRAS,. AL,
FAEEB RIS, BOK NB-ToT £ R A S BAHEEM
BiFPhRe )y, (BE—Buidies K, (el aE2 SIONA R 21
o, SEEUREEL ST, Kitt, RRFEELERE
IR ARRRA T T T T 58 2 ORI A S et

R, KRR SRR A R R R T TR 7E
—IERHkE. THREERMNER NSRRI, SR L
Ml EE S 2RI R . (55 EES SRR, &
KIS E LSS 19 AT, ARG es 19 S S EdE
W B Sd Sy, DOl r se B BISIERE . £
SRR, R RTRORTEIG I A — . AR ATDAE &
SRR R R AT SRk, Rk M IE
U S PR
52 RFKERFAM

Bt NB-IoT BRI R L e, (s M Agckk
WS ISR LR TR R . 2%, AT &S
KEFEDWTHE ARG S, B ESHKE RN AZ e TN
FEAEH T I HEA RS . T 5 SR B R IR AT,
RGO RENS ST EE A T5oK, SRATA TR,
B RITEE A TE IR, AN, Pl SR RIS B) £
SEEENRBIBER NS, RO T 2,

54h, HEE SGHARIE SR, NB-IoT BiARKILES

Bt — PR E WG A RIERE . 5G MEHREL T8
KA BT ARAIAER , W EAAEHRE SR IR, HE
EBHERF RSN T, 5G B ARGESRMEIENEBEL
Ffo DXOVTEAEME . TSRO E IR R L T T RE B,

R Ja, ACRAIHKAE N R I 2 S0 58 07 B A 40 A0
BEATRIEE . I PIEREAR, 2 MR K RS RENS T
BREE, LIS XIS NEE S EIRILE . FiE ek
IRTT A HERE, LT NB-ToT FO LK s I A58 5
YRR RS T R A B B A B )

6 415

5T NB-1oT (A HE/ICE I A SR s 45 A A m (S
REFEREEHETFE, AHKE NS G SE R T
CURORR T 25, % ARG SE E BB 1T A, WKR
. K. BRES RS TR RENEN, HE
NB-loT MZ KRG e =&, SCBUEIR S R
S, AGEREEXIE WP IS AR T RIS, Habd
TR AN RE ST, FEEh KA B SLEL B W S
R, BATEWNHIBITHE,

IESh, FT NB-ToT BRI I 2 ge B A IRED)
. T EGNE TSRS, R ERESRES KR E T
1B, WO TSR, FIKT ARk, #ifn
WE T E AN, R KRIFIRTE T H, R%EE
% S R U O F KRR 02, M R BB S R
S, B TR R B KRR . XS NER
5T HUKEMOZENE, AR FKEIET 29
TRW DT, REYTASLDARR T BENEER, (BE
TR R RE, TR — e AR Bk
S 3k
[1] HJLNB-ToTH E Tk BRI R T[T S H 5

2017,24(11):23-25.

[2]  EEE, P F T NB-TOT RIS T (oK I a0 A e i 1 [J].

TSR H,2019,(22):5-7.

[3] MRV FEFI, FRAS. I TNB-ToTIUDMA F Tk IR

PRI ST R R[] TR, /K, 2020,38(04):197-199+203.

[4] S, BRI, = 22K, % ST NB-IoTHH SRR S )

JTIERE 0.1 Rk SR, 2020,39(11):1561-1564.

[5] Bl NB-IoTHAE R RIS M A48 FR i e (3] RS

Hi#(E,2021,34(09):108-110.



REBIHETIE-5E02% - £ 058 - 2025 F£ 05 A DOT: https://doi.org/10.12349/tie.v2i5.7367

Research on the Practice Path and Effectiveness of Al
Intelligent Monitoring in Safety Management of Iron and
Steel Enterprises

Wang Song
Hualing ArcelorMittal Automotive Sheet Co., Ltd., Loudi, Hunan, 417009, China

Abstract

As a pillar industry of the national economy, the steel sector is characterized by high-temperature operations, high-pressure
environments, elevated workstations, and significant exposure to dust and hazardous gases, posing substantial safety management
challenges. To address risks such as unauthorized personnel access, Hualing ArcelorMittal Automotive Steel Co., Ltd. (VAMA) has
developed an Al-powered production safety monitoring platform. By integrating visual analytics and edge computing technologies,
this system enables 24/7 real-time surveillance and intelligent alerts in high-risk zones. Field tests have demonstrated over 95%
object recognition accuracy, effectively reducing mechanical injury risks and earning the “Model Application Scenario” award at
Hunan Province’s “Intelligent Empowerment for Ten Thousand Enterprises” competition. This paper examines the architectural
design, technical implementation, and operational outcomes of VAMA’s Al-driven monitoring system, providing insights for digital
transformation in steel enterprise safety management.

Keywords
Al-powered monitoring; steel industry; safety management; edge computing; intelligent alert systems
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Mechanism of Strength-Toughness Synergistic Regulation
in Multi-Stage Drawing Process of Armored Steel Wire

Manhua Tao
Jiangsu Huaneng Cable Co., Ltd., Gaoyou, Jiangsu, 225600, China

Abstract

This study investigates the balance between strength and toughness during multi-stage drawing processes of armored steel wire,
analyzing microstructural evolution, mechanical property changes, and residual stress distribution patterns. Results demonstrate that
rational allocation of deformation increments and optimization of process parameters can enhance strength while effectively delaying
toughness degradation, achieving synergistic performance enhancement. Through systematic experimental and theoretical analyses,
this research reveals the microscopic mechanisms underlying coordinated strength-toughness evolution during multi-stage drawing
processes, establishing a mapping relationship between process parameters and material properties.

Keywords
armored steel wire; multi-pass drawing; strength; toughness; synergistic regulation
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Study on optimization of pretreatment methods for pesticide
residue testing in food

Yanke Lu
Xuchang Product Quality Inspection and Testing Center, Xuchang City, Henan Province, 461000

Abstract

The extensive use of chemical pesticides in agricultural production has led to increasingly prominent food safety issues. While
pesticides can enhance crop yields and improve product quality, excessive pesticide residues may cause chronic poisoning, endocrine
disorders, or cancer in humans, posing significant health risks. The accuracy of pesticide residue detection largely depends on
proper pretreatment methods, making pretreatment processes crucial. This paper provides a brief analysis of current pretreatment
methodologies for food pesticide residue testing and proposes innovative technical solutions to address emerging challenges, aiming

to improve both the precision and efficiency of pesticide residue detection.

Keywords
Food; Pesticides; Residue Testing; Pretreatment; Optimization
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Engineering Application of Adaptive Coding and Modulation
Technology in high-speed Data links

Liang Hu

The 10th Research Institute of China Electronics Technology Group Corporation Chengdu, Sichuan, 610036, China

Abstract

High-speed data links are extensively utilized in critical fields including satellite communications, deep-space exploration,
military command systems, and emergency response communications. Their performance is determined by three key factors: link
stability, anti-jamming capability, and transmission efficiency. Adaptive Coding Modulation (ACM) technology has emerged as a
game-changer for enhancing these metrics. By dynamically adjusting modulation schemes and coding rates according to channel
conditions, ACM achieves adaptive performance optimization across diverse environments, significantly boosting throughput while
reducing bit error rates. This paper provides a comprehensive analysis of ACM technology, covering theoretical foundations, system
design principles, hardware implementation, and case studies of practical applications. It highlights both the technical advantages
and engineering challenges encountered in complex operational scenarios. Finally, the paper proposes future development directions
including Al integration, cross-layer optimization strategies, and compatibility with next-generation hardware platforms to drive

further advancements in this field.
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high-speed data link; adaptive coding and modulation; engineering application; channel sensing
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Exploration of the Transformation Path of Electric Power
Marketing Mode under the Background of New Energy

Qiulin Cao
Beijing Huashang Electric Light Company, Beijing101400, China

Abstract

The electricity sales model in the new energy environment is facing enormous challenges. With the development and promotion of
intelligence, digitization, and clean energy, power companies need to adjust their sales models to meet the needs of emerging markets
and customer behavior. This article mainly focuses on the transformation path of power sales models in the new energy environment,
and studies the application of new technologies in the power sales process, such as data mining, application of smart meters, and
customer active participation. We have come to the conclusion that power companies should strengthen customer relationship
management, enhance customer experience, actively expand diversified product services, and enhance market competitiveness.
Finally, relevant and effective sales strategy suggestions that are beneficial to the long-term development of the power industry were
provided.

Keywords
new energy; Electricity marketing; Transformation path; Electric light company; Sustainable development
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Research on customer satisfaction improvement strategy of
“meter installation and power connection” one-stop service
mode

Bing Qi
Beijing Huashang Electric Light Company, Beijing, 101400, China

Abstract

With the deepening of the power system reform and the diversification of customer electricity demand, the traditional process of
installing meters and connecting electricity has problems such as scattered links, long processing cycles, and high communication
costs, which are difficult to meet customers’ expectations for efficient service. The “one-stop service” model, as an important
direction for optimizing services in the power industry, aims to improve service efficiency and customer experience by integrating
business acceptance, on-site investigation, and meter installation construction. However, in practice, there are still problems such
as poor process connection and delayed service response that affect customer satisfaction. This article takes the “one-stop service”
of meter installation and power connection as the research object, analyzes the influencing factors of customer satisfaction under
the current service mode, and proposes targeted improvement strategies based on actual business scenarios, providing reference for
optimizing service processes and enhancing customer stickiness for power enterprises, and helping to upgrade the overall service
quality of the power industry.

Keywords

installing meters and connecting electricity; One stop service; Customer satisfaction; Service optimization; enhancement strategy
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Innovation and application of remote intelligent grease
injection and liquid control technology in oil and gas fields

Hongyuan Niu Haochuan Wang Jie Yang Zhihong Du
Chengde Development Zone Fuquan Petroleum Machinery Co., Ltd., Hebei, Chengde, 067000, China

Abstract

With China’s energy consumption continuously increasing, oilfield exploration efforts have intensified significantly. Logging
perforation, as an indispensable critical component in oilfield exploration—particularly for complex and specialized wells—plays an
irreplaceable role. In logging perforation operations, grease injection serves as a vital element and a key factor affecting construction
safety. Currently, both domestic and international oilfields predominantly use manually controlled grease injection equipment for
logging and perforation operations. These operations require 24h continuous work, necessitating manual adjustments of equipment
parameters according to operational conditions. However, the rationality and accuracy of parameter adjustments rely solely on
operators’ experience, leading to significant randomness in operational parameters and substantial impacts on construction quality.
Additionally, manual recording of construction parameters results in discontinuous and incomplete documentation of wellhead
parameters and equipment output metrics. The harsh working environment of logging and perforation operations, involving high-
pressure and flammable/explosive conditions, poses substantial safety risks due to close-range personnel operations. Given these
challenges, developing a grease injection equipment and control system featuring “hydraulic-electric integrated control, remote
operation, automatic grease injection, automated data collection/recording, automatic parameter adjustment, human-machine interface
interaction, and comfortable working environment” has become imperative.

Keywords
remote intelligent grease injection; hydraulic control technology; grease injection device;
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Short video account valuation based on improved Interbrand
model—Taking Douyin account “Lu Xiaoca” as an example

Rui Xu

School of Economics and Management Guangxi University of Science and Technology, Liuzhou, Guangxi, 5450006,
China

Wenxuan Li

Abstract

This study constructs a value assessment system for online influencer accounts by adapting the improved Interbrand brand
valuation model to the characteristics of the short video industry. Focusing on the top beauty account ”Lu Xiaocao” under Qingteng
Technology, the research systematically evaluates the intangible asset value of the account through quantitative analysis of its brand
earnings and brand strength. The findings indicate that the modified Interbrand model can be effectively applied to the valuation of
short video influencer accounts. Furthermore, the study identifies three key factors contributing to the discrepancy between theoretical
valuation and market expectations: the conversion efficiency of fan economy value, personal brand risks of the influencer, and
subjective investor preferences. This research not only extends the application of traditional brand valuation theory to the new
media sector but also provides a quantitative reference for MCN agencies in asset management, investment decision-making, and
commercial operations.

Keywords
short video account; brand value; Interbrand model
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Coal quality control technology in intelligent mining of
fully mechanized coal mine working face

Jun Li
Shanxi Jin Xing Energy Co., Ltd., Luliang, Shanxi, 033600, China

Abstract

As China’s coal resource development progresses into deeper and more complex geological environments, intelligent mining
technology for fully mechanized coal mining faces (FMC) faces has become a crucial approach to enhance production efficiency
and ensure stable coal quality. In this intelligent mining process, coal quality control serves as the core element for achieving
efficient, safe, and environmentally friendly production. Focusing on the practical implementation of intelligent mining in FMC
faces, this study explores technical approaches and implementation methods for coal quality control. First, it investigates the primary
influencing factors of coal quality fluctuations in FMC faces, including geological complexity, roof and floor conditions, and
equipment operational precision. Subsequently, it elaborates on real-time monitoring and regulation technologies for coal quality
through sensor-based monitoring, big data analysis, and intelligent control systems. Finally, it presents an optimized solution for coal
quality prediction and dynamic adjustment via an intelligent decision support platform.

Keywords
coal mine fully mechanized mining face; intelligent mining; coal quality control; big data analysis; intelligent monitoring
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Research on efficient machining technology for aluminum
alloy panels

Liying Liu
General Technology Group Machine Tool Engineering Research Institute Co., Ltd., Shenyang, Liaoning, 110023, China

Abstract

Due to its low density, high strength-to-weight ratio, and corrosion resistance, aluminum alloy panels are increasingly widely used
in high-end equipment fields such as aerospace and automotive manufacturing. This paper focuses on the research of efficient
machining technology for aluminum alloy panels, analyzing their material properties, structural characteristics, and machining
deformation mechanisms. Subsequently, it delves into key technologies for efficient machining from four dimensions: process
parameter optimization, tool design and selection, CNC programming and path planning, and vibration suppression and stability
control. Finally, the paper verifies the feasibility and effectiveness of the technology through practical cases in the aerospace and
automotive manufacturing sectors, providing theoretical support and practical guidance for the efficient and high-precision machining
of aluminum alloy panels.

Keywords
aluminum alloy panels; efficient machining; process parameter optimization; tool design
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Interactive operation control method of distributed energy
and distribution network based on multi-Smart Actor system

Zhengdong Deng Xuannian Lei
Chuxiong Power Supply Bureau, Yunnan Power Grid Co., Ltd., Chuxiong, Yunnan, 675000, China

Abstract

With the rapid development of distributed energy, the operation structure and control mode of distribution networks have undergone
profound changes. The high proportion of distributed energy access has endowed the distribution network with new characteristics
of multi-source heterogeneity and dynamic interaction. The problems of the traditional centralized control system, such as lagging
response, low collaborative efficiency and poor flexibility, have become prominent. The multi-Smart Actor system, as an innovative
application of distributed intelligent agent technology, endows each energy unit in the distribution network with the attribute of
“intelligent actor”, achieving autonomous, collaborative and elastic interactive control. This paper first elaborates on its structure,
principle and collaborative strategy in the interaction between distributed energy and distribution networks, then analyzes key
technologies such as information interaction, and proposes a hierarchical distributed control architecture and multi-scenario
optimization schemes. Verified by typical simulations and engineering cases, this method has obvious advantages such as enhancing
system flexibility. Finally, it looks forward to its prospects in fields such as the smart energy Internet and puts forward suggestions for
optimization and promotion.

Keywords
Distributed energy; distribution network; Smart Actor system; interactive operation; distributed control
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Thinking on emergency response strategies for emergencies
based on Internet + intelligent management of highway
traffic

Jianhong Ning Huanfeng Wang Longhua Zhang
Hangzhou Luda Highway Engineering Co., Ltd., Hangzhou, Zhejiang, 311112, China

Abstract

In the face of major natural disasters, rapid response and emergency management have always been a key focus for governments and
relevant authorities. The “Internet + Intelligent Highway Traffic Management” approach to emergency response effectively addresses
management deficiencies, enhances capabilities in handling natural disasters and public emergencies, and maximizes protection of
lives and property while minimizing economic losses. Drawing on the author’s hands-on experience in highway emergency response
over recent years, this study utilizes mobile devices, [oT terminals, digital control dashboards, and PC-based automated real-time data
collection. Through dynamic monitoring and multi-party coordination mechanisms, it demonstrates effective outcomes in highway
emergency management, providing valuable references for industry peers.
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Internet; Intelligent management;emergency; response
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Research on synchronous transmission and control technology
of digital audio in radio and television engineering

Yingkui Liu
Qingyun County Media Center Dezhou City, Shandong, Dezhou, 253700, China

Abstract

The rapid advancement of digital audio technology has laid a solid foundation for the development of synchronized transmission
and control systems in broadcast engineering. Audio plays a vital role in program production, remote live broadcasts, and broadcast
operations. This paper focuses on analyzing key technologies, implementation methods, optimization techniques, and practical
applications of digital audio synchronization in broadcasting systems. First, it examines core technologies for digital audio
synchronization, including synchronized signal transmission, audio timestamping, error detection and recovery mechanisms, and
other audio processing techniques. Second, it explores optimization strategies for digital audio synchronization control systems,
covering feedback control mechanisms, dynamic adjustments, and multi-channel synchronization control solutions. Finally, the paper
analyzes specific implementations of these technologies in broadcasting engineering and addresses common challenges encountered
during their application.

Keywords

digital audio; synchronous transmission; synchronous control; radio and television
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The exploration of the spatial application of traditional arts
and crafts elements in modern interior decoration design

Tiao Hao
HaoTao Planning (Shandong) Co., Ltd. Zaozhuang, Shandong, 277100, China

Abstract

With the sustained development of the economy and society, people’s demands for interior decoration design have evolved from
functional requirements to increasingly diverse needs encompassing cultural, aesthetic, and spiritual dimensions. In this context,
traditional craft art elements—carriers of China’s outstanding traditional culture—are being increasingly utilized in interior design.
These elements, steeped in profound historical and cultural heritage along with national aesthetic sensibilities, manifest distinctive
decorative effects through various spatial configurations. The challenge of effectively integrating traditional craftsmanship with
modern design to achieve harmonious coexistence has become a focal point in both academic and design circles. This paper conducts
an in-depth study on the spatial application of traditional craft art elements in contemporary interior design, focusing on three key
aspects: research significance, current challenges, and implementation approaches. The aim is to provide innovative strategies for
both interior design innovation and the preservation of Chinese traditional culture.

Keywords
modern interior decoration design; traditional arts and crafts; space application
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“All kinds of disasters” background, the short board of hazardous
chemical disposal ability and training countermeasures

Yunfei Ji

Hebei Province Fire and Rescue Brigade Cangzhou City Fire and Rescue Brigade Jianshe Street Fire and Rescue Sta-
tion, Cangzhou, Hebei, 0610 00, China

Abstract

With the acceleration of industrialization, The number of hazardous chemical production, storage and transportation links continues
to increase, and accidents such as hazardous chemical leakage, explosion and poisoning are frequent and easy to occur, and are
easy to form “overlapping disasters” with earthquakes and floods, posing a severe challenge to emergency rescue for “all kinds of
disasters”. China’s ability to handle hazardous chemicals still has outstanding shortcomings such as low equipment level, insufficient
professional quality of personnel, and poor coordination, which makes it difficult to meet the needs of emergency rescue for multiple
disasters. Based on the “all-hazard” emergency rescue demand, this paper puts forward targeted improvement measures from the
point of view of practical training, in order to help emergency forces effectively deal with complex hazardous chemical accidents,
and provide reference for “all-hazard “ emergency rescue.

Keywords
all kinds of disasters; Hazardous chemical disposal; Shortcomings in ability; Practical training; Emergency rescue
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Application and improvement of power load forecasting in
power grid operation management

Zhanfei Ma
Shenzhen ShenDian Power Supply New Energy Co., Ltd., Shenzhen, Guangdong, 518000, China

Abstract

With the rapid development of socio-economy and continuous fluctuations in electricity demand, accurate load forecasting plays a
vital role in ensuring stable grid operations, optimizing resource allocation, and reducing operational costs. This technology not only
enables power grid companies to plan generation schedules in advance but also effectively addresses emergencies, guaranteeing safe
and reliable power supply. However, power load forecasting faces significant challenges due to multiple factors including weather
conditions, economic activities, and social events. As power systems become increasingly complex, traditional forecasting methods
are increasingly demonstrating their limitations. Therefore, research on load forecasting technology is crucial for enhancing grid
management capabilities.

Keywords

Power load forecasting; Grid operation management; Application and improvement
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Discussion on optimization of whole life cycle management
of power engineering projects under smart grid background

Zhichao Pan
Shenzhen ShenDian Power Supply New Energy Co., Ltd., Shenzhen, Guangdong, 518000, China

Abstract

The rapid advancement of smart grid technology has created both new opportunities and challenges for power engineering project
management. This paper explores optimization pathways for full lifecycle management in power engineering projects within the
smart grid environment. By establishing a digital twin-based management framework, developing multi-dimensional integrated
models, and creating an intelligent decision support system, we have developed a comprehensive management framework. Targeted
intelligent optimization strategies are proposed for four critical phases: project planning/design, construction, operation/maintenance,
and decommissioning/disposal. Research demonstrates that the deep integration of smart technologies—including big data analytics,
IoT monitoring, blockchain, and cloud computing platforms—significantly enhances project management efficiency, reduces lifecycle
costs, and enables sustainable development of power engineering projects.

Keywords
smart grid; full lifecycle management; digital twin; big data analytics; IoT monitoring
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Construction and application analysis of risk management
system for new energy power engineering projects

Weiquan Wu
Shenzhen Shen Dian Power Supply New Energy Co., Ltd., Shenzhen, Guangdong, 518000, China

Abstract

New energy power engineering projects face multiple challenges including uncertainties from rapid technological innovation,
complex market conditions, and stringent environmental regulations. This study establishes a systematic risk management framework
with a four-dimensional classification system encompassing technical, economic, environmental, and managerial risks, along with a
comprehensive evaluation model integrating quantitative and qualitative approaches. Through intelligent monitoring technologies and
big data analytics, the system enables dynamic risk identification and precise early warning. Using a large-scale wind farm project
as a case study, the research demonstrates that the risk response time was reduced by 75%, while project success rates increased by
23.6%. The developed framework provides a scientific risk control solution for new energy power engineering projects.
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New energy power engineering; Risk management system; Dynamic identification; Intelligent monitoring; Evaluation model
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Research on application of condition monitoring and fault
diagnosis technology for high voltage electrical equipment

Yuyun Chen
Shenzhen ShenDian Power Supply New Energy Co., Ltd., Shenzhen, Guangdong, 518102, China

Abstract

The safe and stable operation of high-voltage electrical equipment, a core component of power systems, is crucial for ensuring
reliable power supply. With the continuous expansion of industrial production scale and increasing complexity of power systems,
research on condition monitoring and fault diagnosis of high-voltage electrical equipment has gained significant attention. Traditional
maintenance models primarily rely on periodic repairs, which are time-consuming, labor-intensive, and prone to missing potential
hazards, thereby increasing the risk of sudden equipment failures. Therefore, developing and applying advanced condition monitoring
and fault diagnosis technologies can enable real-time monitoring of equipment status, facilitate early detection of potential faults, and
play a vital role in reducing equipment failure rates, improving operational efficiency, and extending service life.

Keywords
high-voltage electrical; equipment condition monitoring; fault diagnosis; technology application
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Research on overload active defense and reconfiguration
visualization strategy of distribution station area for distributed
energy access

Xiaopeng Tian Di Ge Hongtao Zhang Lekang Liu Bo Liu
Xuchang Power Supply Company Of State Grid Henan Electric Power Company, Xuchang, Henan, 461000, China

Abstract

with a large number of distributed energy connected to the distribution station area, its output fluctuation is easy to cause the
overload problem in the station area, endangering the reliability of power supply, so it is urgent to take targeted treatment measures.
Firstly, this paper expounds the basic theory of distribution area and distributed energy access, which paves the way for subsequent
research; Then it analyzes the overload active defense, studies the early warning mechanism, real-time control strategy and analyzes
the performance evaluation index; Then, the fundamental principle of network reconfiguration, the creation of constraints and
optimization model, and the classification and performance comparison of reconfiguration optimization algorithms are discussed;
Finally, the visualization strategy of overload defense and reconfiguration is studied, and the requirements, key technologies and
implementation paths are analyzed combined with typical cases, in order to provide theoretical support for overload control and
efficient and safe operation in the distribution area.

Keywords
distributed energy access; Overload in distribution area; Active defense; Reconfiguration visualization strategy
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A new quality productivity development path for the
strategy of building a world-class “VR center”

Yali Wang

1. School of Public Administration, Dongbei University of Finance and Economics, Dalian, Liaoning, 116025, China
2. Jiangxi Taihao Animation Vocational College, Nanchang, Jiangxi, 330200, China

Abstract

The strategy of building a world-class “VR center” is a way to empower through new quality productivity. Based on clarifying the
connotation and structure of new quality productive forces, this article analyzes the “new quality” significance of Jiangxi’s strategy
to build a world-class “VR” center, and explores the strategic approaches for Jiangxi to build a world-class “VR center” : innovating
R&D models, establishing VR industry innovation platforms, strengthening industrial collaboration, and building talent cultivation
bases, etc. At the same time, it is pointed out that government support is needed in strengthening infrastructure construction,
promoting industrial integration, public service platforms, as well as in regional, industrial, talent, trade and fiscal policies.

Keywords
New quality productivity Jiangxi VR Center Development approach
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Research on Optimization of Vulcanization Process and
Enhancement of Strength and Reliability of Fuel Belt Joints
in Thermal Power Plants by

Weiguo Zhou
Jilin Thermal Power Plant, Guoneng Jilin Longhua Thermal Power Co., Ltd., Jilin, Jilin, 132021, China

Abstract

As a critical component in material supply systems for thermal power plants, fuel belt conveyor systems rely heavily on belt joints—
vulnerable parts whose strength and vulcanization processes directly determine operational safety and efficiency. In high-temperature
and heavy-load environments, joints in some thermal power plants frequently experience delamination and fractures, jeopardizing
equipment integrity and production continuity. This study systematically analyzes joint failure mechanisms under typical operating
conditions and identifies technical limitations in conventional vulcanization processes. Through structural optimization of joints,
refinement of vulcanization parameters, application of novel vulcanizing agents, and intelligent temperature control systems,
significant improvements in joint strength and durability were achieved. Mechanical tests and field evaluations demonstrate that
optimized processes increased joint strength by over 20% while markedly reducing failure rates. The research proposes systematic
optimization pathways and quality assurance measures, providing theoretical and engineering support for safe belt operations and
sustainable development in thermal power plants.

Keywords
Thermal power plant; Fuel conveyor belt; Joint vulcanization; Process optimization; Strength and reliability; Failure mechanisms
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Research on Fault Diagnosis and Maintenance Process
Optimization of High-Pressure Cylinder Blade Wear in
Thermal Power Plant Steam Turbines by

Feng Gao
National Energy Jilin Electric Power Engineering Technology Co., Ltd., Changchun, Jilin, 130114, China

Abstract

As core components of thermal power plants, high-pressure cylinder blades directly affect unit operational efficiency and safety
through wear issues. With prolonged high-load operation cycles, blade wear leads to performance degradation and even severe
failures. This study systematically investigates the causes, manifestations, and hazards of blade wear, synthesizes modern
diagnostic methods including acoustic emission analysis, vibration monitoring, and metallographic inspection, and establishes
a multidimensional fault diagnosis system. The research explores online/offline blade detection, quantitative assessment, trend
prediction, and comparative analysis of repair techniques such as laser cladding and cold spraying with optimization pathways.
Experimental and case studies demonstrate that process optimization and systematic diagnostics significantly enhance blade
reliability, extend service life, and reduce maintenance costs, providing theoretical and practical support for safe and efficient
operation of thermal power plant steam turbine cylinders.

Keywords

Thermal power plant; Steam turbine; High-pressure cylinder blades; Wear faults; Diagnostic technology; Maintenance repair; Process
optimization
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Study on Energy Efficiency Improvement through Coupled
Operation of Waste Heat Utilization System and Circulating
Water System in Thermal Power Plants by

Yu Zhipu
Guoneng Jilin Jiangnan Thermal Power Co., Ltd., Jilin, Jilin, 132011, China

Abstract

Thermal power plants generate substantial waste heat during power generation. Efficient recovery and utilization of this waste
heat are crucial for enhancing unit energy efficiency and reducing energy consumption per unit. As a critical component of thermal
systems, the circulating water system not only performs cooling and heat transfer functions but also serves as an important platform
for waste heat recovery. Under the pressure of energy conservation, emission reduction, and low-carbon transition, deep coupling
between waste heat utilization and circulating water systems has become a key research focus. This paper reviews types of waste
heat and current utilization status in thermal power plants, analyzes energy flow characteristics in circulating water systems, and
explores coupling principles and optimization models. Through case studies, it summarizes technical pathways and achievements in
integrated operation of waste heat recovery and circulating water systems. Research demonstrates that system coupling optimization
can maximize waste heat utilization while effectively controlling circulating water energy consumption, which holds significant value
for green transformation and high-quality development of thermal power plants.

Keywords
Thermal power plant; Waste heat utilization; Circulating water system; Coupled operation; Energy efficiency improvement; Energy
conservation; System optimization
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Analysis of Causes and Design of Adaptive Alignment
Correction Device for Coal Conveying Belts in Thermal Power
Plants by

Dongsheng Xu
Jilin Longhua Thermal Power Plant, Guoneng Group, Jilin, Jilin, 132000, China

Abstract

As a critical component of fuel transportation systems in thermal power plants, the operational stability of coal conveying belts
directly impacts the safety and efficiency of coal supply to generating units. The frequent occurrence of belt misalignment stems from
complex factors including equipment structure, installation precision, operating environment, coal flow distribution, and maintenance
practices. This issue not only reduces conveying efficiency but also poses significant safety hazards such as belt damage, coal
spillage, blockages, and even fires. This study systematically investigates multidimensional causes of conveyor belt misalignment,
evaluates the applicability and limitations of traditional correction methods, and proposes a novel correction device based on multi-
sensor intelligent perception and adaptive control principles. Experimental and field application results demonstrate that this device
enables dynamic monitoring and rapid adjustment of belt operation status, significantly enhancing system intelligence. It provides
robust safeguards for safe, efficient, and environmentally friendly coal transportation in thermal power plants.

Keywords
Thermal power plant; Coal conveying belt; Misalignment mechanism; Adaptive correction device; Intelligent control; System safety
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Evolution of hot research topics in civil-military integration
in space

Tong Yang Hongbo Dong Yunfeng Lu
Acrospace University, Beijing, 101400, China

Abstract

The strategy of military-civilian integration has been confirmed as a national strategy since 2015 and then been deepened as
integrated national strategies and strategic capabilities in 2017. The aerospace sector is one of the key sectors driving the development
of military-civilian integration in the defense science and technology industry, and it is also an emerging field for consolidating and
enhancing the integrated national strategies and strategy capabilities. We examined the evolution of research hotspots related to
military-civilian integration in the aerospace sector based on publicly available literature from CNKI since 1990, employing emergent
and clustering analysis methods in bibliometrics. We outlined the characteristics and trends of the research. It indicated that relevant
researches can be broadly categorized into four phases: before 2000, 2000—2015, 2015—2018, and 2019 onwards. Overall, these
studies reveal a shift driven by policy direction—transitioning from a one-way military-to-civilian conversion toward deeply military-
civilian integration, and evolving from aerospace technology-driven industry development to enhanced systematic design.

Keywords
aerospace, military-civilian integration, integrated national strategies and strategic capabilities, bibliometrics
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Automotive eHMI Interaction Design: Current Status,
Challenges and Future Trends

Zhe Chen
Beijing University of Technology, Beijing, 100144, China

Abstract

As autonomous driving advances to L3 and beyond, the external human-machine interface (¢eHMI) has become pivotal in ensuring
hybrid vehicle safety and enhancing human-vehicle collaboration efficiency. This paper reviews relevant research and case studies,
systematically analyzing the current status of eHMI technology implementation, design principles, and effectiveness evaluation, while
addressing core challenges including standardization gaps and insufficient multi-user interaction compatibility. The study reveals that
eHMI is transitioning from “single-function transmission” to “multimodal intelligent interaction,” and from “vehicle-centric” to “user
experience-oriented” approaches. Future development will focus on four key directions: Al-driven personalized interactions, AR and
multimodal integration, multi-user collaborative interaction, and trust-building through affective computing.

Keywords

automotive eHMI; interaction design; current status; trends; human-machine interaction
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Abstract

Liquefied petroleum gas (LPG), as an important clean energy source, faces many challenges in the terminal industry in supply chain
management, safety production, steel cylinder traceability, customer service, and data integration. Traditional operating models and
information technology methods are no longer suitable for the digital transformation needs of modern energy enterprises, and new
technological breakthroughs are urgently needed. In February 2025, China National Petroleum Corporation (CNPC) released the
first large-scale model in the energy industry, the “Kunlun Model,” providing key technical support for the intelligent upgrading
of LPG business. This article conducts in-depth research on the application of this model in the LPG terminal industry and proposes
six intelligent solutions. Research has confirmed that relying on the “Kunlun Model” to promote intelligent transformation is
an effective way for the LPG terminal industry to respond to challenges and achieve high-quality development, and has important
reference value for promoting the digitalization process of the energy industry.

Keywords
Kunlun Model; Liquefied petroleum gas terminal; artificial intelligence; Digital transformation; Digital twins.
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Research on the Construction of a Comprehensive Early
Warning System for Fire Steel Cylinder Explosion Prevention

Tailiang YU' Jungang Wang' Shouyun Wang' Yihan Liu’

1. Changzhou Metro Group Co., Ltd., Changzhou, Jiangsu, 213000, China
2. Jiangsu Rongxia Safety Technology Co., Ltd., Changzhou, Jiangsu, 213000, China

Abstract

Gas fire extinguishing systems are widely used in places sensitive to fire extinguishing media, such as data centers, rail transit, and
power substations, due to their residue free and non-conductive characteristics. As the core of the system, the fire steel cylinders that
store a large amount of high-pressure fire extinguishing media have been in service for a long time and face the risk of leakage or
even explosion. The comprehensive anti explosion warning system for fire steel cylinders uniformly lays anti explosion detection
lines (linear sensors) on the outer wall of the cylinder, combined with high-precision temperature and pressure sensors, to monitor the
micro deformation, environment, and multi-dimensional parameters such as pressure and temperature inside the cylinder in real time,
achieving full chain coverage of “centralized control regional coordination on-site perception”. The fundamental transformation from
“passive disaster relief” to “active disaster prevention” has been achieved, providing strong technical support for the safe operation of
fire steel cylinders.

Keywords
Steel cylinder deformation; Pressure changes; Explosion prevention; Digital firefighting; Comprehensive warning
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Research on the path and mechanism of transforming scientific
research achievements into regional development impetus
under the strategy of building Hunan into a strong education
province

Gang Chen Yimei Li Xiaoning He

School of Electrical and Information Engineering, Hunan University of Technology, Zhuzhou, Hunan, 412008, China

Abstract

Under the guidance of the “Strong Education Province” strategy, Hunan has prioritized scientific innovation as its core focus,
deepened reforms in research systems, and accelerated the commercialization of achievements from universities and research
institutes. This paper examines the essence, role, and bottlenecks of technology transfer, proposing a five-pronged approach
encompassing policy guidance, stakeholder collaboration, platform support, market orientation, and talent cultivation. Through case
studies, it summarizes Hunan’s experiences in integrating science with economy, fostering industry-academia-research-application
synergy, and enhancing institutional incentives with financial services. The study concludes that while progress has been made
in technology transfer, challenges remain including inefficient innovation chains, insufficient demand alignment, and inadequate
incentive mechanisms. Recommendations include deepening industry-education integration, improving technology transfer systems,
refining incentive policies, strengthening regional innovation platforms, building diversified investment financing systems, and
optimizing talent management frameworks. Looking ahead, technology transfer will drive high-quality regional development in
Hunan and provide valuable references for other regions.

Keywords

Strong Education Province; Technology Transfer; Regional Development Drivers; Industry-Education Integration; Innovation
Mechanisms; Hunan
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Preparation of a Thermally Conductive Adhesive for Fiber
Optic Coils and Its Impact on the Coil’s Temperature
Characteristics

Xu Xiong Yanhong Ding" Shuicheng Xiong
School of Materials Science and Engineering, Hunan University of Technology, Zhuzhou, Hunan, 412000, China

Abstract

This paper addresses the issue of Shupe error in fiber optic gyroscopes caused by temperature variations. By synergistically
modifying boron nitride (BN) with tannic acid (TA) and copper sulfate (CuSO,), BN@TACu filler was prepared and incorporated
into a polyurethane acrylate (PUA) matrix, successfully developing a BN@TACu/PUA thermally conductive and UV-curable
adhesive. The effects of filler content on the thermal conductivity, thermal stability, mechanical properties, and UV-curing behavior
of the composite were systematically investigated. The results indicate that at a BN@TACu filler content of 6 wt%, the thermal
conductivity of the composite reaches 0.48 W/(m-K), representing a 129% improvement compared to pure PUA. The composite
also exhibits excellent thermal stability, a 6.90% increase in elongation at break, and achieves complete UV curing. When applied to
the encapsulation of fiber optic coils, temperature cycling tests demonstrate that the compensated bias stability reaches 0.0184°/h, a
23.9% enhancement over the pure PUA system, significantly improving the temperature performance of the fiber optic coil.

Keywords
Fiber optic coil; thermally conductive adhesive; boron nitride; surface modification
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Comparative analysis of total phosphorus determination
andmonitoring

Haidi Cao
Dingxi Hydrology and Water Resources Survey Center, Dingxi, Gansu, 743000, China

Abstract

Under neutral conditions, potassium persulfate ( or nitric perchloric acid ) was used to dissolve the sample of total phosphorus
, and all the phosphorus contained in it was oxidized to orthophosphate.In the acidic medium, orthophosphate and ammonium
molybdate reaction, in the presence of antimony salt to produce phosphorus molybdenum heteropoly acid, immediately produce
blue complex.The sulfate is the oxidizing agent, the unfiltered water sample is dissolved, and the total phosphorus is determined
by ammonium molybdate spectrophotometer.The dinestion with nitric perchloric acid needs to be carried out in the fume Hood.The
mixture of perchloric acid and organic matter is easy to be dangerous after heating.It is necessary to dissolve the sampie first, and
then add nitric acid perchloric acid for digestion.
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dissolve; Surface water; Industrial; Wastewater; Water chemical analysis;
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Offshore wind turbine tower condition assessment method
based on subjective-objective integration

Qiu Di' Djiang Chen' Junbo Zhang' Yanchao Zhang® Jiaxi Li'

1. Zhejiang Huadong Engineering Consulting Co., Ltd., Hangzhou, Zhejiang, 311100, China
2. Shaneng New Energy (Dongying) Co., Ltd., Dongying, Shandong, 257000, China

Abstract

Offshore wind turbines are of great significance in promoting energy transformation and economic development, and the harsh
marine environment seriously threatens the safety of offshore wind turbines. Offshore wind turbine condition assessment is a key link
to ensure the safe operation of wind turbines. It is a critical issue to be solved how to use multiple assessment methods to realize the
real-time study and judgment of the service state of offshore wind turbine structures. In this study, the existing hierarchical analysis
method (AHP) is extended, and the AHP is combined with the ordered weighted average method (OWA) and entropy weight method
(EWM) to develop a real-time hybrid assessment method (HAHP) for real-time damage assessment and early warning. The real-time
integrated assessment method obtained in this study reduces the subjective random influence in the assignment process and eliminates
the negative influence of entropy value not reflecting knowledge and experience, making the evaluation results more objective.
The comprehensive assessment method proposed in this study is of guiding significance for the comprehensive assessment of early
warning programs for large-scale marine engineering structures such as offshore wind power.

Keywords
Offshore wind turbines; Structural health monitoring; Subjective-objective assessment methods.
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. Aj = 0.1495C; ; + 0.1165C,; + 0.229C3; + 0.2575C, ;-
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ek G531 | HH2 | HH3 | LR4 | LRS | AHPRE Ovjf;'jifm EWMIE | Q
Bl 2 2.5 4 1.5 3 0.67 0.68 / /
B2 1 2 1.5 1 1 0.33 0.32 / /
Cl 0.5 0.6 1 0.3 0.45 0.148 0.15 0.149 0.1495
- C2 0.4 0.7 0.8 0.4 0.55 0.148 0.16 0.073 0.1165
C3 0.8 1 1.5 0.6 1.85 0.294 0.31 0.148 0.229
C4 0.3 0.2 0.7 0.1 0.15 0.073 0.07 0.445 0.2575
B C5 0.3 0.5 0.5 0.5 0.36 0.11 0.12 0.038 0.079
C6 0.7 1.5 1 0.5 0.64 0.22 0.2 0.146 0.173
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