HTENMRARSARE

COMPUTER TECHNOLOGY AND DEVELOPMENT

Vol.30 No. 11
Nov. 2020

0

EF NB-IoT IR EEE RFZIZIT

i S S
(FBwbrd X5 EAF R, R Hw 210023)

7 E R IR @ R D B DR AR SR AN W 2 SO E TR A O T AR AR, O T T UM AR R A
St A R 2 i DA R KR A A VR A R B T T — R T AR R M (NB-ToT) i R G IRs E BLR S, X R4
SETEIBC I FREE T, R Y AT HGE R R ) NB-1oT JoZk 815 B AN Bl 1440 28 Wi T 6, DT 52 30 280 3 Wi s 26 it R W
5 BME A H . REH L0 EE TR RFID R {5 B W5 200 A0 7 B LA R 200035 45 280 (5 Bk 74K
PR, FFHIH NB-ToT £ AR ML FIF- 5 U AUl A5 PR SCIE L LA BT & . M S 3R B s 47 5097, I
F oA S R R TE - & TUH BT EEIH AR WA, 53R BT LUT R 48 4 28 Wi 2w, DT 52 S0 i 42 2
i (4 T FAS BRI RE

SRR L PRI A A R I ; s e s WA T B B R 4
Hh[E 425 . TP393 XERFRIZAS A
doi;10.3969/j. issn. 1673-629X. 2020. 11. 036

XEHE:1673-629X(2020) 11-0195-05

Design of Classroom Management System Based on NB-IoT

CHEN Lin-kui, XU He

(School of Computer Science,Nanjing University of Posts and Telecommunications, Nanjing 210023 , China)

Abstract: In the process of modern classroom construction,the number of classrooms and students is constantly increasing,and teachers
are less efficient in classroom management. In order to facilitate teachers’ rapid attendance to students and effective management of
classroom seat resources in the classroom, we design a classroom management system based on narrow band internet of things ( NB-IoT)
technology. The system transmits data to the monitoring platform by using the currently rapidly developing NB - IoT wireless
communication technology in the context of the internet of things, thereby realizing the information interaction between classroom
monitoring terminals and the monitoring platform. The system’s monitoring terminal is mainly responsible for data collection of student
RFID (radio frequency identification) campus card information , the location of the monitoring terminal and terminal device parameters,
and uploading them to the monitoring platform using NB—IOT technology according to the communication protocol between the terminal
and the platform. The monitoring platform analyzes the received data and displays the results of the analysis on the platform page for the
administrator to view the monitoring results. In addition,the monitoring platform can issue instructions to the monitoring terminal , thereby
realizing the control and management functions of the monitoring terminal.

Key words : classroom management ; NB—IoT ; monitoring terminal ; monitoring platform;data collection

Ell K

i

Wl A 2 B S e A A0 | (45 B AL 2 i
FErp X T IR A E I EORE A BT, JU R A TR
SRS I AR TR T EE D ATEA R
AR RO F B RO, B2 B IR e 124 H L
oA A B L O L S5 B S F M 00 4 i) L AT b
T A SN WA 2R ST SRR IR A AT e 4 B
AL, T i PR A4S R AR R LA S g o B PR B2 1Y

%5 5 #3:2020-02-22 &[] B #8:2020-06-24
E€WA . HK BRI EE4 (61602261 )

VBRI 114 e R Ao A5 1 8 DR A 1) A B3 R K
I AR GERAE 1 BT 2 A AT B SO A 2
WA ERTEZ R DL XA BT K E
BIBTE], A T R B B R R AR A B, A
JHZ W E AL \RFID (radio frequency identification ) 1% &%
5 JEJMEIERES | Arduino SR S8 I =i REIE#E T
LR RERAERGEY , REEHAGEAH

TEE RIS BbigE (1993-) 5 BLAPE AL P07 il N EHLB AT B 89, T, B30, CCF & 51 (19957M) , IS5 T7 13 S IR P 1 R 5

N



- 196 - HEPLH AR &R

530 &

fdt 3t 22 0 1 s B0 AT LA A 3RS A o 02 5 4
b A I R {7 B 0T LAk RFID & ks A sl ik ], v]
AP = |52 Bt RFID #R 4%, oAk, AT LU AR B[]
PO A R R B SR AT R R

A IR G T BB AR M A L
TEE AL B Y, Y B M (narrow band internet of
things ,NB-IoT) i R B A WAL K&+ w5 1%
AR LAy A ) ) A B AT 2 R B AR B s B
POHCRE R ARG iR T2 A (19 2% B A A 4k
PR RG] R 3L T NB-ToT AR A9 R A ]
PLRGHE 58 BRI AT 55 5 B Jm i TR IHIZ R G2 T LA
X 203 R AR A A B IR AT A B, VT DA SE R A A
FRUR O RO, 2% RG] AR YRS BN 51 1% 8 14
A R BN R AT B TR, Y IR A
B A GEUR B B A B IR B W A R R
Gt oz SN RS PR AT AL B

1 RF Rt

BT NB-IoT G HARM PG R G FEHW
KA 2 W ey WSHE R GE . fEH = Pid
T ERAERTHORE SR AL B A9 B 8 2 NB-ToT 38 {5 A B
RIEBWTERGE, R GG AT 40, L4 B E A
B RGEFENWEA 7w HEAT IR 7 SR R L
BT, R Arduino T & #i 45 il By T 2% 4 R 4
HMAE R L W 2% (5 B YO I R ik
LR G B X AR 2ty b AR (B A T Ab 3 b
25 R L SCF R EE R 7 R R BB

TR R GE A5 AL BT T AR P R XA R S5 40 1) =
RS BN E 1 R,

MWHZE CREEED

A

Y

B =R )

A

Y

A (Bt

A1 ZssHikit
IR RSS2 BN 2 1 T BRI R 45 B ) n 45
R IR X A P B A SR 4R 5 v ] 9 099 2% 22 17 545 2L 11
3k s 5 TOUZ N FH 2 A5 3B 2 oK i 15 B HEA T A 2
NB-IoT # A 7E 55 7 35 DL B A& i - B i
KIGEH, BT B REE R AT & s E R

P W B ATV VT A A 38 8 R LS A e
A9 B AR SZ LW B B AR F- 2%, 1 NB-IoT X Lt LoRa Al
Sigfox 4538 {5 B AR A B AR KB OL 5, Hoaly SE I A w
N, KA 180 kHz YA 58", AT LIAE GSM [’ 4%
UMTS %455 LTE %% | H#R%E ", NB-IoT HA
o T A RTIAE AR T R A A e T A
PEEH AR, LR AR T

(1) # 7 5  NB-ToT A & W o A 7 35 BE 1, AT L
T LTE &, H42 T+ T 20 dB 919 25, 78 35 X B0 00 g
JIHEE TR 100 75,

(2) 5 i A L0 2 ) — A Sl B R LR
NB-ToT AR A I 2 0 B0 45 I AE 1) TR A 5
EREEEE K o g A AR SRR i A
Uit ) B B R R T4

() MRIFE . M4 #1158 NB-ToT, 45k ] 5
Wh (1 H 3t P A28 10 4,

(4) KA A% T LoRa 1 5, NB-IoT %3
TAR(FIEA e/, K2 R AT 200 kHz , W5 R 55K
[ 28 100 kbps, #H# T Rel-8 Mf [y Cat—4, il A< 1 LIR#
1% 85% .,

A& LA NB-ToT W45 SR A, H 32 80 FH7E =
Han MKIFE MR 2, [l i Tz AR
Fosh SRt i 22, — M TS s v, QA 25 i
AR R M AR AT, B
NB-ToT $ A 7E R (4 4 2F F FH, 70 4 536 1 s AR0Ks
FEARAIGEE

RFID & —Ffuili {5 £ AR | 0 13 Jo 2 A5 5 30T LA 5E
XHRERE B AR A0 TR 0 O Xt A 5 BOHE TR AT i S R AR
A e 3 N 2E AR I R A B AT R4, SR MF
RC522 S S He s A5 ] 45 R A7 32 B, SR Ji K % A
Hext 5] Arduino JF & M 58 WZ AR B i B3 T,
RC522 #EHe Arduino FF & AR FH R 45 B 47 0 7 2C itk
i 5 . Hrp Arduino JF & 45 RC522 #4351 T.4E
7 FAEF LM R,

2 ENZEimpRE IR T

FH M 000 2% it e St W A S bR R R
BRREAL IR I AL AR R SR A i R A B ) K
T A 2% A0 B W57 & AT DAL R 00 I 2 5 B o
B b T A 2 RS A 00, 25 TR B A A R AR R, R
2o BN El 2 iR,
2.1 REHER

RARRE Pl & RFID A 3 DL K@ A B e, Horp
RFID # 5 & JT] MF RC522 35 A, %t H R BN A5
ArduinoJF &M I 7] LIAR M dE AT 4 R i, 242k
AR el A7 B AT DA i DR i B U O



55113

Mk Zs 45 . 2T NB-ToT IR E S R S0

- 197 -

RFIDA¥ B

S
&

s

A4

S N

\4

NB-ToT
LA P

A

B

HLYE AR

B 2

Bel = 15 BRI X 2 A 00 S A TR0 . AR Eb Al %
PR ARBLIR 2R AR 0 R AR T v L U B | AR
ik Hegkf st

FE NI H % ] NEO-MS8N 7 i #F B | % He R
BN E RS BE  BR S R WCE RS B AL s DR
AR T R TR T R G i R
JEARAE , 6 SRR R BT oR
2.2 FEimiEs

TEREA W45 2 h ER B AL TR AL B 5
SRR SRR PR, S % R A A A BIR AR HE AT AR
PRAR o YR R A RTHR AR B (0 B i e BRI A2 47
A58 5 PMSCEEA T 4 |, e Je P il NB-LoT 3 {5 Bk
i i 0 AR ik 2 IR 55, IR 55 4 XoF BSCHI S e i AT
Sl ST B W A 22 ) S o A U
2.3 BEfEER

M AE BRI AL 8 BCOS Bk, -2 o g 2 1 3%
W g 2t BN W45 15 22 (B A B0 6 24, AR 206 32
PRI AR I U A B & % B Ik 55 4 b, i B2 TR
PO 6 T R MH84A K% 3 FE R i 5 AL
BRSO A% i T 8 3k T DA S22 A S 0 2 s ) s
2.4 HIFEER

HLEAL SR AL T 5 VB3 HL oy W I 2o 2 ik

PR A E

!

Sy WA AR

e om £ 5 04 1%

T PR T I 2 s PRI AT T8 R 2 LR i
frea i,

3 BETAMET
3.1 FR&ZWRIEIT

RGN W 6 55 i L T B/S @i kA7t
1E Winl0 £ 4¢ F [ IDE T.H Eclipse JF % B/S 4244
Web 24t , i U A H Vue. js 95, IR 55 #% )5 o )
F M Node. js Hi R %5, & 48 0 848 2 9 2
MySQL, Z &4 FEvERe L 57, 16 & R MR K,
Wt TE ISP LT Ff 2 B B IR Bl % 1 A R AR
JSP T i E B SO, SERT ISR REE RGN B &
5L AT DA DU R Y R 2 BRI L
BRG] IR A [ 1) 15 17 100 SR BURH E 1) 42 e
WP S ARTEZEN BRI A ST, 24 W 2] 2 5 )
EREIHO, Al Mg kR EEAEHAL, L
KBNS IR e A, T 158 AR N B3R 480
HHATICE BN, WA F K h 2R e R 50
HEATHCE , AT LUER XA 7] 14 280 8 P 458 0 00 158 8 A 3
T AL I E

K3 AW B AR AR,

A3

s A0 A w RS
fBRAT R LB R |
e W
Gkt

W &6 TAERA



- 198 - HEPLH AR &R

530 &

W B B R A A AL W B Ja Xz
Fie BR2A 78 1 WIR A% AT SR BB A, B e R 4R iR 2%
B B S , 8 ] e PR A Bk o B 5 AT E AL, B S
Xf AR VLA R AL BEAT S R AR AR AL E 2
FICIRZS ARAEALA 0 AR T 2 WY MW 42 2 vy M iy AR
TEH B A R B IR W 81T, P B
B A 2R B30 P AR R R o3 AT R R B
ATALI FRAE AL 0 RS IR R W R &5 11
b R RV S RAY LS SR Y SO B IR IR =21 NI
AT 4t P A J N B 6T S A 7R IO 1 b 3L
WA B AT AR F A% 1 Bl 247 53 b 2
SIS NE e L DO e gl e R VA 8 A e M v
PRl 80 S A I S bR T R (A
AT LA WL WS 1 A i DL LA S OB A IRAS . A
AF R 45 BN PR A 45 BN DI R A % W D35 8 R A T 24
PO, W IR 25 114 >R 4R 0 T B ok 4 TR DT 554 4
B B 58 UG W S8 T R IRIREE 4, Bk
B4 5 21 B AR 2 ARHRARZS | Fr 28 o 5207
SERCE 52 B 35 IR A T
3.2 BEhimiit
M} Android “F- 5 P HE T R 4F 09 FF KRR
i, I B 2P M AT A B T A s
PLAOHS 5l 3 2 3 T Android F & & /), B layout
A Jm A R i APP SR BT A /. xml A Js SCAF,
Android H 1 A7 Jay 7 23l H ] 48 Pk A Ry ( Linear
Layout) . AH X} 4 J&) ( Relative Layout) . i i J5) ( Frame
Layout ) F1584% 75 J& ( Table Layout) PUFf, 7£ layout 7ji
JaitH v 3@ 49 Linear Layout &5 Relative Layout Fj
A ) T KARZE G, FEATH Text View SCAREE /R %
THZIREE W R GE APP, K] 4 7% sl B8 i
fos skt = G0
<
sk

EIfgeei®: | 2019/12/02-2019/12/06 [

B

[=h-T AE

12/02 39 s
12/03 38 [5s
12/04 a1 s
12/05 a1 [5EE
12/06 39 [E |

B4 A3y R &

4 RGN

FE AT B X PR PR GE AT, ERG A
Uy L HT B SIML - 22 3% 16 I 58 R 2R IE
W R LP Y 5 5 B A o AR A (8] B4 A
o ARV SR AL B 5 I BEAIL T A B R A
W MR B RTE W B BRI 2% T MySQL
AR 25 5 T8 A A P I e A TR R R0 2 AR 3 4 o L
IR RGN, B 5 O I A REID A 52
YK,

A5 mixHB
DU g A e M I ¢ St 3 SR B AT RN Tl %o

SPNRBAE AT R LI BTG, BT AEIR

BB 5 X B HEAT 24T, T 53 B 45 SR R R 7 DL I

I B 6 IR RS G i

A BT SRS RIS >R

H=(2200 v x| 3 v] B[ 2000110200010 B 2]
RERS i 1EaTfE) H= RE | BF
121704202 2020/01/10-2020/01/10 2-201 IEE B
121704203 2020/01/10-2020/01/10 2-201 s B
121704207 2020/01/10-2020/01/10 | 2-201 Es BR
121704209 2020/01/10-2020/01/10 | 2-201 N3 BX
121704210 2020/01/10-2020/01/10 2-201 IEE B

H6 FHALMN@

T Ik FR R W 2 v T A R B e B s AIET 6
T LAE 20 45 S ge v Bl , & IOEUIR ¥ E % .
RAFTERIE S8 8 B 5038 0] DA 3 48 e o R o B d
HATIEIE,

KHZ UGG, RY 4 A ol BRI E U 1 R4
SHIATHE R, R 1 R EIAEE . St 2k
AN, R G0 2 TR PR A A 238 AR AR P A e 7 %
i SRR L EOR A O A I A R
BRI 2B — UK, 3 2 iR R AR

K1 FHRRKE

s WEmS  RRERS BRI
1 2-201 121704202 2020/01/10 0928
2 2-201 121704203 2020/01/10 0928
3 2-201 121704207 2020/01/10 09 :29
4 2-201 121704209 2020/01/10 09:29
5 2-201 121704210 2020/01/10 0930




CAN G WRbkZs 45 . 3T NB-IoT IR E A H R G iR - 199 -
A2 REAR RN XK [5] SKILTE. YIS AR RE (S AL PR IE 5 O [T ],
T e A% Ny HRDUCREM SR ,2013(22) :38-39.
(6] X% i Bk RS E YIRS kR T].
2-201 1 40 2020/01/10 0928 .
WA AL FL L2017 (12) :70-73.
20 ? 0 A0V (7] B0, BU 3 KR G5 2 B % NB-LoT 32 95 96
2-201 3 100 2020/01/10 09 :30

T K 2 BRI T LAAS H e ) 4 i R 4 1Y)
B RS Y ER 20 R R EAL B, TR A
HUE I [E] A 22 A — A RO B ik R 4 B
I, AU IR DT 8 i R SRR E A A
PR REE G A H R B TR 5 A7 BT IR A0 (1S 00, 7 3
TARRE KL

5 H#RiF

HT NB-ToT (i3 55 B0 2R 5E A8 76 28 3 e iR
S IROR M I s AR RS/ RERER . |
R IS SR T KA B WHF A R
AR T AP R R (T B0 0 A (A B o
T RO RE A 2 IR 2 4 A L K 10k
ARG BRI 45 A 3

SE Lk

(1] x| g YRR SRR @ R T R I (1], ek
BERHE ,2020,17(3) :32-34.

[2] TESLYUK T, DENYSYUK P, KERNYTSKYY A, et al.
Automated control system for arduino and android based in-
telligent greenhouse[ C]//Proceedings of the 2015 XI inter-
national conference on perspective technologies and methods
in MEMS design ( MEMSTECH ). Lviv, Ukraine: IEEE,
2015.7-10.

[3] R/ PR RS B S i f B 52 1] L
A% ,2019(6) :34-36.

[4] ZAYAS A D,MERINO P. The 3GPP NB-IoT system archi-
tecture for the Internet of Things[ C]//Proceedings of the
2017 IEEE international conference on communications
workshops (ICC Workshops) . Paris, France ;. IEEE ,2017 ;277 -
282.

[11]

[12]

[13]

W[ T]. WU M43, 2017 ,1(1) :76-80.

RATASUK R, TAN J,MANGALVEDHE N, et al. Analysis
of NB-IoT deployment in LTE guard-band[ C]//Proceed-
ings of the 2017 IEEE 85th vehicular technology conference
(VTC Spring). Sydney ,NSW , Australia; IEEE,2017 ;1-5.
FHERH. 1% 50055 % NB - ToT 49y 15 59 M R 1) 52 ma BF 5%
[1]. #5454 ,2019,52(3) :657-661.

KE K, LIANG Q,ZENG G, et al. Demo abstract: a LoRa
wireless mesh networking module for campus—scale monito-
ring[ C]//Proceedings of the 2017 16th ACM/IEEE interna-
tional conference on information processing in sensor net-
works (IPSN). Pittsburgh,PA ,USAIEEE 2017 :259-260.
LI Y,CHENG X,CAO Y,et al. Smart choice for the smart
grid; narrowband internet of things (NB-IoT) [J]. IEEE In-
ternet of Things Journal ,2018,5(3) :1505-1515.

OMAR H Q,KHOSHNAW A, MONNET W. Smart patient
management, monitoring and tracking system using radio —
frequency identification ( RFID) technology [ C ]//Proceed-
ings of the 2016 IEEE EMBS conference on biomedical engi-
neering and sciences (IECBES). Kuala Lumpur, Malaysia
IEEE,2016:40-45.

KHAN S F. Health care monitoring system in Internet of
Things (IoT) by using RFID[ C]//Proceedings of the 2017
6th international conference on industrial technology and
management ( ICITM ). Cambridge, UK IEEE, 2017 198 -
204.

SRpAR. ALk TR S R G A s K I H AR RS [T ]
fEHRIEHAR 2019,36(2) :203-204.

THIYAGARAJAN M, RAVEENDRA C. Integration in the
physical world in IoT using android mobile application
[ C]//Proceedings of the 2015 international conference on
green computing and internet of things ( ICGCIoT). Noida,
India.IEEE,2015 :790-795.



	计算机
	页 1

	计算机
	页 1


