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Design of [oT Energy Consumption Monitoring and Intelligent Control
System for Smart Campus

Gao Feng
School of Engineering and Technology, Hubei University of Technology, Wuhan, Hubei 430068

Abstract : With the rapid development of information technology, the construction of smart campuses has
become an important way to improve educational management levels and optimize resource
allocation. The loT—based energy consumption monitoring and intelligent control system for smart
campuses aims to achieve real-time monitoring, accurate analysis, and intelligent control of various
energy—consuming equipment on campus by integrating loT technology, big data analysis, and
artificial intelligence algorithms, so as to achieve energy conservation and emission reduction and
improve energy utilization efficiency. This paper first introduces the overall system design, clarifies
the design goals and principles, and elaborates on the system architecture design ideas, including
the design and implementation of the intelligent perception layer, reliable network transmission layer,
platform layer, intelligent control strategy generation and execution mechanism, and application layer.
It realizes the intelligent control of energy—consuming equipment and effectively improves the usability
and practicality of the system.

Keywords : smart campus; loT energy consumption monitoring; intelligent control; system design

B e SR USRSl KRS P IR BB AL /KT R B8R T, BB IR FE S B RIS, ReRESS M R, N fL 4
O 5 5 TR R R OB, AR e BRI T Ul AP AE ARG | RO RS | PR MU IR S S H (P, MECA 2
FEAL . FREAT R R . MIBREOR B HAZ AR . SEIN BB S B OILS, WX — MR AL T s e . ACE
e — BT A R B REFE IS SR BB R 2R g, I MR A T SR T RB TR SE MR I 2, SEBRBFERUR ARG
INREE G M AATREIR O TR AT S R TR ARSI R SR F BT RSB T R TR e
RO BT, A RBEGIEE A, FA R i AT Ak (it R 77 T A AR IR SE R AR S %

. mAGKIDH DEHAERESTR Y, EVERAR. HREAANIRE
WWSEA, RS RREGI T SETYTsSSE, EA
(—) RoEH EHSEN TATRESEE BT RE ST, INBR A REREI RN R (it

REGR D B R e — AR, whe. wapkE USRI LI, AShECE A8 T RS S SAS R A
BEFEAT IR, DASCBIAEIES T B T Tl . Wiiseimtfh . 4y ARSI RS, EEI VTR 5T ik I E I
TR IR 0, Bk BARGS I R P sy . PR, SEBURRIN S TR o BOTRARSEHEEIN, SRk
BREZS . SIS (EEWLE S IR AR A g IR RS AT RRROR: ERATYRE, ScRAOK

TEER: BitaEETHERRILIESERE, TEER: YERRANRSZRERFREHHRELN, TEKS: B2017457

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 033



HEHLITIZSMA | COMPUTER ENGINEERING AND APPLICATIONS

BN SR ST, MREUE R ERIE SR
GUBATR Ay RSN, RWAH . RIEERE, TISHRS T
PR BT SR oK, ek A8 AR [ 2 BB FE S S S i HE T
AR OIFR

(Z) REpRITIGT

RGR M B, HIEE, M%ZE, FE RN
FEMRBSAYL AN, BB R, TZaET
FREFRRERIT, MR RRRE. A, MR, EBEAK
HENI Y SN e AN S S S 2 R g 3t
&, BTSN, REEMCRSEEHRTT  dL, RRL FE SR
BATREFFIRREREEDE Vo AR Rl AR IRGE, i
RIS RS M HRK, LGB R M AR, REE
L MFITCA SN EOR, HPRE R R =R, TOE, a
EMETMERTL, FOEERGNE T, ETHH
AR, SRAERCRIER N AR . S ERAL
AT HlasE S I 2R SRR RE ST, BTN RUIAAL
TRHATIE . Ala . frfl, JFSITIO0 BERE AT B 59 sR R 42
Sk BRI, SRR AR . SRS
TR S BRSSO, BRI ICE ST e
MIRFLEEZOIIRERR, RS TS | BN R REER
[F] R A 755K A8 e Pl AR 5 3 B i R S R s
mE R,

AR
AT sﬁ:nsuns
*finﬂ
[ [Peweee| [ShEieE| [ [ceown| (S| [weeEes)
#F/ WIETRRHE
( ml|
smssion e
"
o= e

Sy AP B S -
B BRSNS BB R ST

(=) REERASIH

F G R RO S R LRI = AT . KB
SRGSARIERY, M RIIFE . AR R 7T S IR A B
FAEE AR A PRI E BN S RETEE ST, Wl A BB R ek
FORCRIE T BEFE S R BERUR BOMERR R . R b 5 4ok
LTI, B A A RS e B B I P REAE R,
ARV ST 5 AL RS N AR, 45 B AL SO EEA T iy S L
TRV RETEHE s 38 FIBUR R F R RBREAGE . RBLK I
W, AT RGTRAE AT B REIR TR R SR B IAREL, ST
WU ST R I TR P 1 M A, e SR b DX AT o
FHRESAT BT RIS EE TN 5 Uk, e i 5 e
W R RGAT, FBIE BN B AR B BB R s A5 1208
W s EESIATR RS HUNGHE, SCRERET ORI E SR, lan
s 2 A S AR T8 KU, s MR B 3D, £

PR g U I BE L B IR A B A A 5

—. RO ERIGHT S5

(—) BBt 5 &%

BB 22 R GO REAE S RS AU My B, HCsert
GRS EE R R W AR R T e S L.
MEERESEU TS, RAERAZER, ZLME%
JERTR 24 TRE SR, R MRS, B R R AR R, R
FERE, A, T, TREEL ARSI EEET,
SCRF RS-485. LoRa 2 NB-loT SEZ M@ (FHE, 7 EE 1%
FAAe sl FOHLPS . R TL AR M EE A AR A A, S
BEZE 433 [m] i FE 1 B (A5 A 1 PR RB VB RS AL T L ¥ FEK
A REERHRMEI L, SRR e R TR AR R
SRR, THUNERURN AR %, PO A a4
IR IR | VIR . AR A U AR AL
AMERETE, TR THE. SaE, LRE, FBIE, mEY
2300, T RERE A R BE SR A IR SRS Y 1%
TR RR R AR, (RIIFE . SR T-HRRE ST,
FHICI3 75 R PR 2B (BRI P S BTP SF R, BRI 2
AR L T RUE P SEis T, A LB SRR AL IR S # il
ST

(Z) aTEmEEnEE

W2 et Z R A R aE . R 2B R, L,
FUEILRERFANMOES . FIXTRE RS, R
% SRR R, SRR G SR R 48 A o e T A s HL
R RAT A, MEOLEEERILE ., R vE s,
SR IR ©AT Y e 4T L R EAT M, PR R et S AR
R K TF oA AL R ELAE B R A AR
M s IR G AR, RIMRIDFES I B
, HUTBE R FEMER. AR AR R 1 A AR
HASATT T R B FERETNER, Su/0 I I TE 2
JRI A, S Bl IS 14 i BT P58 1T ) gl e R (e
HIEE N PIZE AR R L 2 SRR, R IR Y RiT 8
BEGILGMR, SLHAMEARGTS LR, 527,
AROREGO MBI IEES, IV RGMBEE " FI, W%
BRI BRI, O ONE, BulEHine

TSRS, AR RE AR A R p L . SeE ik
A,

(Z) FERBIRRESEEMTSIE

FRIEENRGN KK, HEOET MR RE
JI SRR HTTIEE . MIR IR S AT A A
T A E IR R R S PR SRR T R e, BB
FMERAE . GE— IS HURISE . R TR Rl A,
REAMNFEEDS . AP A F N AR R RS, TP
BRERLH . EAT DRI a3 R 2 O 1 B e U AR, AP0 T
R R = PR e p 1 fEEEER b, MR AR TS

N OE W

034 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



B %O FASSLINRAL B, X RS A BER TR T B I
205 T U Ak PIE S ARE R SN i = ey SRS ol [P G S i
HRR M RFC R H SEHEZE, X I BRI TR B IS, ST
SIRIMESS, AT IS N AR RIS mle [ Ik S BB B A5
3, I SRBHIN T2 3 A DA A REAE SIS AL TR TR A7
FERCZ . oD R AT TS ARE 7 R IR A ST 5034, e iyl
AL Bl FESR T DR AEH , 255 7 L RBRE RS . R, R
TEHP . TREEREES AL, XA R I ] RUEE T Ek
FER ", SIS WSS R G it 2 07 el AR Sk,
B 2B e 2 IE U RERE SR 0, B0 S or T L e
179, N RER R at R

(/M) EREEE SRR & R S HATHLS

B BB AR AR ST RERE AU O PR BRI AT . A H SR e
Al G BT B AR AL B S I . OIS RN W
B, SR TEMIUE BRS04, A B R H e fiekak
el AR 4o A AL IR BRI M A ZE T 5 BRI 5
B R A T AR B R T = Y BN 5 1 fe iy
R G SO RO RE SR I, i ST A HO BTSN

243k

BRI YCRI 5238 T REAR,  BlrE i g SR U L I BEE B
AR S, B NSy g, R AR TR
TEEFIRER, 256 AT TR AR A, 7 2= N
AR IR R EUBELR T, BN AR — BN R 223 L o
W IRUSE RGNS TIOEE, LABR 4R REFE A I (Il
Titne/INe AR B B 2 SR I R ST e B R B R
WL RLIR BN GRR, REEHTAM I T, e
TR, A PIRGIEE . HURIT AT E S " RGHR AR M s
TUEE SRRV AR, IR Tl aRA R [ 3T,
LS eIl e SN E N LV &

T [ 24 A e O B I REFE SN 5 8 BRI I AR 4, I A
R - e - PR - T TR, REERL S HIIBR I |
KE AT SR RSSO, FLIESCHL T GEFEROREAML . 30
SN SE A A, ZRGRE DE T IE AE IR
TR, ARG E A, R, Hfh et
B, TTREER AR AR A HR AL T RS SR S S AT HISL
e, HAEERSEME S AT

(1] BEATE . EE TR S 2R R R S IS B IS (). PRI | 2025, 15 (14): 106-109+115.

[2] FEEEE . BRI AE RS R ha 5 R (0], IR, | 2025, (12): 160-162.

(31 A5LRHE , 3K, ol , &5 BT =G — " B RN D] BEREOR | 2025, 15 (09): 68-T72+76.

[4] SRAE . B R AR I S BT BT (). SRS AE | 2025, 31 (04): 62-66.

Bl XA, HE, EUH, & B XN SR BRI ORISR (). B EARDIFE S, 2025, 1(02): 18-26.
6] WIS R LR SR RN (). BRI , 2025, 43 (08): 211-213.

[7) 250 . PRI TSR TP A B S AT N (). B R | 2025, (02): 97-99+249.

(8] NN , Pt . B 2R A R M R s S B A EL AR (0], FF i AL 2025, 32 (02): 69-72.

(91 ko, INEEE | Tt . e b RERE A AT SO AR e v Sl (). W ilfE L 2023, 31 (08): 73-75+97.

[10] I . T SERRAS MR S RBIR EAT5 B:F 5T (D). thrgkss: | 2023.

(110 4 5 . BT X A R B e TR Skt ). (5 B S I (BIBAR), 2021, 33 (14): 95-97.

[12] BT . AR B AT ARG F RO AUARITE (D). TR | 2021

(13 ZE5bh |, ik, A AR AR T-A IR )], RIS AT | 2020, (12): 4-6+57.

[14) XSy . BT ) S T 7 A R B IS (D). R L 2020.

[15] B3 . FETHI5eI R R b SRR R ST s T S Sl 1), BUAE R L 2020, 4 (09): 160-163.

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 035



