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Fire Intelligent Early Warning System Based on Big Data
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Abstract: The traditional wireless fire warning system based on GSM costs too much and the batté'ry on the sensing
terminal drains so quickly that it has been difficult to obtain large-scale applicatign. However, with the rapid development
of LPWAN, the system cost and the energy consumption of the sensing te!rminal have reduced greatly, and the
development of the intelligent fire warning system has been promoted quickly. In this study, a wireless fire intelligent
early warning system is designed based on big data. Through this Sys'tem, not only can the fire be discovered in time, but
also the location of the fire can be grasped in real time. At the same time, the linkage between multiple departments and
the individual can be realized. The actual results show that the system has low communication cost and long life of
battery. Moreover, the system effectively reduces the incidence of the urban fire, as well as it has improved the efficiency
of fire rescue and the level of fire service, which has been widely promoted and applied.

Key words: Internet of Things (IoT); LoRa; big data platform; fire early warning

FER R I F A, KA SE B B AR At i, &R 1407 NFET. 798 N%2fi. HEM = Hikis
FE i EEREZ —, CEhE AMIRER. L 36.75 4275, BRI vT — i B8 S I R0 5 R AL Y
WA 7= 2 4 P10 Git, 2018 A E LR Kk 23.7 Ji BT AR G0t o B HUA AR T AR 18 V) i ok

© FEWH LA B IR R L S T
Foundation item: Smart City Pilot Project of Zhejiang Province “Smart Zhili”
WCAR IR 8] 2019-12-01; AEXUIN []: 2019-12-23; SR I 6] 2020-01-02; csa #E £k Hi it [8]: 2020-09-30

120 #%i % # System Construction

© EREERREST  hup/iwww.c-s-a.org.en


http://www.c-s-a.org.cn/1003-3254/7475.html
http://www.c-s-a.org.cn/1003-3254/7475.html
mailto:cas@iscas.ac.cn
http://dx.doi.org/10.15888/j.cnki.csa.007475
http://www.c-s-a.org.cn

20204 55294 103 http://www.c-s-a.org.cn

i EN RSN

P
TG 2R KR T R 452t 22 2kl sl 2k b)) 1y
S, AH X T 58 G A7 8 W 4 &5 K 5220, it T A 2RI 3, 4
Je M 2 AN R B i 2 e ), DR BR ) T e B RN &
Jg. WA BT — ARG ORI R, SEIL T KRR
5B R B R, TR KR B RE T R G E
HRARTHERSG™S. RN ELRGFH GSM
(Global System for Mobile communications, 4Bk sl
5 R0 AT EE AL, (B T GSM B {E BA i
DRI o KA () B J5 K, RGTEERALHREL T GSM
5T s AR SR M A 153, W GSM 5 WiFi
(Wireless-Fidelity, To2& f# BUE) BoAR MI&h & X Fhi%
THEIRTE T AR, (A 235 15 2 DIFERUR, PRI B 78
FE SR 2 BR . % LPWAN (Low-Power Wltle Arca
Network, & I#E) 45 ) H AR 9%12;75\@ KR T
KRG T LA NB- IoT (N‘arrovg Band Internet of Things,
A A I ) *ﬂ“I‘oRa (Long Range, 175 ) g%
P A5 i FRARE . 1T LoRa 1T TAE T AR AU B
(TRINEY), HIE A /T MG REE, ca2¥ ek
BRR B RETVE RGN ER, Ty & EH P s fit 1

EEE o

Bis K Sk

; I I VS 9 B

Internet

BACKI T .
ASCBETE T — Bl R RHR 1) KR
1% R GEANME BE 5 S I A BL K R, IR T LA SR IR
FRKRR A E . BREREE L. FN, B
RGLIE AT LSO B AL . BRI Al 2
A1 S YN IOYNIE 273732 W NITE/ =D
ST A R N RCRIE W, % R SEREE AT 2L
T IR R A TV B A A

HRETUE R 4,

BRAR KRR AR, 12

ﬁg%%i EEEIERE RS LT
.,%\&ﬁ?«%@ié&?&qﬂluﬁuﬂﬁﬂﬁﬁ)ﬁéﬂﬁk Horp g %
LA 97 X 5, ﬁ&ﬂu‘?;zﬂjfny'ﬁ&%‘, %‘iau
H%Eﬂaiﬁkfﬁfﬁ B & M B 3G/4G N2 4H R, 15315
TR AL B 3T B O 0 BT Fﬁ;ﬁ%}?ﬁ
%ﬁ%ﬁfiﬁ*ﬂ%ﬁ, lﬁlaﬂa‘%%ﬂ@ﬁﬁi&ﬁﬂ%ﬂﬁ;
WX FH P U VA B LR . BRI ARl 2
T B BN GRS N R, K o< R RE T
Wk 1 AR,

%é}EE’J Fy

3G/4G
Internet
TP LA N TR PR B A
P S 4 ‘a
ﬂxﬁgv 3 Zﬁﬁ!% ﬂfg%g 3 ;iiéw]é&(‘ [
beh 3 Sl a0
Bl RRER

System Construction &4t 1% 121

© MEREEBIK T

http://www.c-s-a.org.cn


http://www.c-s-a.org.cn

it E RGN

http://www.c-s-a.org.cn

20204F %5294 55101

ARGt

KRB RETNE RS2 AR RE RS KRB HE
T 2 40 R B 6 A0 97 B b0 4L AR, e
Zﬁ?ﬁm%%éﬁ%% G S IR e 4 s KK B

B SEIEE A BE . GEit o HraE Dh g T B HoE b
OB TR A7 i A0 22 2 AR
2.1 REERERFIR

K R R G2 A0 BRI IR IR E 2%
LFOIRERS . LT A E S Mo 2 B RE X 50 55 1

VOHATIRME, T 5 =1 & Z [E HME BN 3G/4G
oY, Internet X 4%,
22 KR¥IEFEIEIT

KRB RETHUE R g R85 8 P 6Kk H SOA

(Service-Oriented Architecture, TH [) Ik 5 K& R 45
He)) B SR H, A B/S RO — 20 — JE B LI $
BER S SCRE, P G AR M. EHEN 6 132
RefUdh & un RERERIEIN T, HESr. &
B, HOEEE. HPK %&ﬁ.ﬁﬁ\ BTN

F LR, I LTS B BE W S i 22 o N AL R T R 4% B P RRMER G g A iPAG D e, KB EE &
PhAh G, Horp R RE R OC 280 3 % 2 [ iE 1L LoRa Py ZerytniE 2 Fﬁ\/ﬁ '
Web APP
ERE EbA = SEZIE{H ga85 || . =N
S B 4 i 2 g Hi & enand W wERG i API
HEER T BEEE
B R 2 BOAE || g
‘g (ME ﬁ{n pSY
BT . s N T
P AR R B E N sin. | (EFEBUR
Hlg o2 WEAGR || & || L[ E]| wE. % FER)
£k S| || R ®E B
P ISIESIES IR i1E
I K3 2 % %)
TE P LA 1Y S N

B2 kKR f%%éﬁkﬁm@ﬂ%

(1) $CHE AL B T H IR e T R
5 FE 1) 53 A AT 9 1 %UEEEH”@\F' (AR AT
Y, Eﬂﬁl?ﬁifi}}\ﬂkﬁiﬁ;ﬁfiﬂﬁﬁ"fhf T
AT, B SRR 2.

(2) T BT ER: Dy T Ao i o ) AL B S P A
N, RGVTE T IS EE U A R AE RIS Y S E
PR B2, R AER I T . B E—H
R >k, SZRIIE T API (Application Programming
Interface, o FH #2742 1) 18 5052 3 b0 AR S5 BB JE it
B TR IOE RO A S AL BN AE, S T R
2 1) W [ ().

() ME ARG Y REAFE e A

HEE S AT Ge vk, Pean g B B, S Hidle A e

122 Z%i% % System Construction

B

DL, RN £R B 2% A ol Xt v By [X g 2 4R Jod AT
EREVEAY, CLALE BT B SRR 1255,

(4) B EHAY: FEIROE RS RI. 3%
BAE WRTTRNB RN, RESHIDERFIEAN
BRI RN BE % 1D, I w0 Hr B s 34T (o E AR A
IR, Rl S 22 1 SR ] — I B % A B,
P s TH . B A A e A A I DU X 2R S
PRI 8N G A AR DR SRS Y 45 SR AT A7
ik ANGEit 4.

(5) WHEHAE: FEIROEEE AR E. b
B FRS . WHEEFMFEES. GHEE R
258 00 38 S A7 BN S AR AT B, N B AE T
R EAM M APP 339 —4Ef 5 LR BR S ANAG 7H 1

© TEREBIK R

http://www.c-s-a.org.cn


http://www.c-s-a.org.cn

20204F 55294 %5 10

http://www.c-s-a.org.cn

i H AR SN A

WA B E NE T R GR A &5 N A2 15 44 R
WA

(6) AR E B FEAFEHIAERMA TEK.
H 3 £ i R G b AL At 2 5 1a) i), fEEN G it
TR AT, N L& K25 @ PC Al APP
EHTFEh A R D REFUME T S A .

(7) B ZH S B B DR A HE AR 2 H B T
AEFRREER . BN . 5 G Hh R AR R AT 2
i ARV E . B 2 Hb B SR BUb v P 1 b B A% 2k
T, WIS T A EE . BN EAALE
S,

(8) LA API #EH: iz Hd it — AN a3 e

Y5 VPC (Virtual Private Cloud, FEfUFAE =)
AR, SEELER X APP FH P FFE VPN (Virtual Private
Networks, M2 Fl & FHIMZ) B2 N, AT H& = RG22 4 1.

(9) BRI R 90t £ A S 24 P ke
I3 R R RURR, HE TR IR B 5. R GERT LAy
HEFEEA G ol Ak 5 T, Ak B
NG #EXE B E BN RSN [F ) A
2.3 HBEHOREEIT

KRB BETNE RG AT 5L PO A
R RS B 2 e R R R AL N T 2
I P 1 B 75 3K, 58 G000 A Ak BN ) 2 SR A 3R AT T )
AT, N T HRE R R e S A R T AR
P, RGURHUT S 9F R 30 Mg A 8 . Ak 35 i A 2y
izt KV 171 (Redis F5F). R RGIE K T $0dE
B oy 2 AR, R E 0 Ak 2R 53 R I I A i 2

(ODS). ¥ G FEE (PDW). RN E (MID). M |

HJZ (APP) 55 4 J=, AT 4 i Aot e VR RE. Tl 3L a4 i
i) o b 5l %E%?ﬁﬁﬁﬁgﬁ/ﬁmﬁ%%ﬁ;ﬁiﬁ%ﬂﬁ
X 24 St 15 A5 JEEAT P I AN 189 o 2% 0 75 S R W £
HERH. N T 3R RGUA S A& A 1k, REGER
HURT 4 2 () WS 46 J2 S AN [R) R 2R B0 6 R 42N
THET 2 22 et R R R IE R IBIT 3R, AT
P RGN 2% 24, RGAE 34 i )2 DDos
(Distributed Denial of service, 7343 NIA LRk 55) B H
B k55 F1 EC (Express Connect, i B 2= H A4k A sl A
e A, FH AR DX TR] P B 2 4 v L) B, O
BT =64, RABE VPC LN T@EE, AR
PRAF i v i 55 38 S B0t (RN, ERE AL % R VPN
B 59F VPN 8BRS Ui 1) 1) 77 N R4 2 4

V. FEHE e BT T, R GER A T 3 WA R 4 5 4% (Y
PN SE S BB, SEELERT B VPC & A SEEL
ol w5 An AP IR 2. RGU 4 S8R 3 .

3 HEREAE AL

T A R BRI = R fr g 4, (T RE
BB, B b A K B 5 TR R 0 5%
B R FRGEN T B K I TS (W, 75 £ RO
25 B T K G A 4 5y R B o
KNS BB, S T B, R
AR B, I RN SRR BER 0. TSR,
ARGk £ i O, 2/ 2 5 R AR I SO 4T R 8K
SRS N A BT, R S W7 155 Ttk Pl 2 1 L AT AR
R U W . B0 2 5 T B 4
PEAR LT, ATTHEAT 452605 B 404 AL BT S 2 4
WL D

{

var data_type; /75 S JF H i 2

function fire_warn_check(obj_id); /25 %3 #1848

}

O 2 4511 B WA ] 4 TR

4 KRB RETNE RGVERE AT

Fo 14T T L L LR K U R Gt
e He. G r bR e T2 2 G P i DL B
KRB, T B St 5 4 S AR (25 5 (R
AP L R G5 A SR B — 38 435 L, (BB 2
HARIA).

T K I e T RGN 2 B RGO . 38
1 BB R GEThRE HOBR 1. ST % 1 ] DU it GSM.
GSM+WiFi Al NB-IoT T LAEFESZBUNEL, Hil (5 pl
22, T LA R [ % A TR . 3 L
T GSM J(E 77 200 R 45 T ke Ok, Bl 07 frdse
6, PR T 28 45 1 S LR R J. B4R NB-ToT 47
S WL 2 08 5 1 I 2 VSO TR A, {7 B 5 I T
7, 3 L. NB-ToT i (¢ F i RIAR I 7 /& LoRa 9%
% EARIIAEE R T LoRal''). i H NB-ToT 474
GSM 2 45 [ [0 i 551, [ 14 01 7 L8 38— 2 0 DR
. MRS, FET LoRa S HTE 40 4 R G5 40 32
&7 Tl kIR BT RGBSR, AR TR S
IR T SR MM R

System Construction &1 123

© TEREBIK R

http:/fwww.c-s-a.org.cn


http://www.c-s-a.org.cn

- IR A http://www.c-s-a.org.cn 20204 5529 % 5 10 1

______________________ .

L

BT TP VPN

B || A
[
s

S|

B gz =Py

SR it
55 it 5

3 SR
I

i

&

Redis 7
oDS I G4 2

i H SRS

o —

A S

HRICEH  —
i H 22 OAS V£
BT 2 i
=
i DTS
= - ot 5
ZHR

ZHAILIRS S RDS el RDSTHAF peak
- B MID JZFHAPP )2 MID ZRIAPP 2
=]
—~ = LB
&3

‘ )
A i AR IR 55 2s 4t ) S7FH APT HR%5- 25 SE T va?%)\

ﬁ%ﬁi’/ﬂ?ﬁﬁéﬁﬁf)ﬁ 1 G e B
4 veR B
VBN SR B
eI i 52 e B
CDN+HTTP$———————CDN+HTTPS
.......................................................................... VPN.
)
< CDN+HTTPS
i CDN+HTTPS
T T ST T8

DNS 45 %%
VIE TS

B3 R BT R G 2 224

124 Z%i% % System Construction

© PEBSERRENTT  hupdiwww.e-s-a.org.en


http://www.c-s-a.org.cn

20204F 55294 %5 10

http://www.c-s-a.org.cn

i H AR SN A

PSEIE B 2B
v
LA N 4—
v
VA AL B,

PiR st SEPNaYNALL]
PWD. MID fil APP JZ

v
P 2 5

PAECTES

W 2 E L

K4 BHEZE RS EERRRE

F 1 BRI REBUE RGN L

HETR GSM.  GSM+WiFi  NB-IoT LoRa

1800/900° 2.4 GB+900/ 1 GHzEA 1 GHzBA R

* T e85 Gnzy Iz
TAEREL T TR00MHz  RUIE RO

*5EE S TR (dB) 144 144 164 157

MEEERE@m) 35000 50-300 35000 15 000

*E A AE ENS O EAMEE EAW E NG

ER R 1 50 200 k/cell  >200 k/hub
HLb 5 i — g 5l LEIN 58S
JEE A = B — & fi%
87 ZIR Z IR Z R Jk5Z f

Wi )82 I [ () 30 25 10 <3
A E AL BOREME  EAIAER ORSHEENL  RSHEELL

RGN

R, RGBSR R RS BN

HRGE KIHHTEE T B AR 4
s AZ R SMAT, SEIT ORI U U L A
S 1% 28 5, 99 T 0 X P 5 L £
15 7D 0l T A B 3 D AT
FEL, A AU B 05 5 05 15 8, SEBLIIN 6, (R
s {40, T 3 AR 545 T AL B, B AT I 5.

AT LABBIE % A SR T WAL, . A AR
R, ST IR % B SRk K T
BARGHIEEWIE 5 PR

IEAh, 5450 IR R SR 45 R A B it
(TG AT, IR, IR L B R
et YRR MO RIS BG4 TR

. Ay T Res SN B Rl i v BIRES, R4
EIFR T EMLR R DU 8% T AMERE 1R
BHE GritEIbR . B R S AR, I AT RASE
ISR G R AR IR AE, T B T
SEAL TN LA S N . B R R b K
AR ka5 B a6 .

Blo k. HbE. oA R 5

LRI

ARSCBE T A T ORHCR g R RE TR AR 2%,
I R G R B R L KB Al 0 42
ﬁﬁﬁ?&iﬁﬁ%%ﬁﬁ?ﬁ%ﬁk%ﬁm%%
XﬂVW?Wﬂﬁ%%mé£ATﬁﬁkkﬁ%ﬁ%
E%ﬂiﬁﬁﬁ%%ﬁ%ﬁ&T&%%%%ﬁmﬁﬁm
2 FHER, 2% R GEAME REUS SCBL LI BB R, SR
BIK AN E . BRFREE L, &7 LU i
B S BRI Al s o GRA ML AN AN N 22 G5l AT
A REEAR KR AR, R T T KRR R A
BT RS HUKF. BT, ARG CAMRE] T R
RO ASE

SE Rk

1A T B YL B 2018 AE 4 [ K I 2R L. https://
new.firel14.cn/news/67960.html. [2019-01-28].

2 TERZE KR IREEH RGREMR. THRERS R
11, 2007, (3): 55-58. [doi: 10.3969/1.issn.1007-9467.2007.03.
017]

3 AL ORI RS R R R LTE SR, 2002, 28(7): 85-86.

System Construction &FEE B 125

© TEREBIK R

http:/fwww.c-s-a.org.cn


https://new.fire114.cn/news/67960.html
https://new.fire114.cn/news/67960.html
http://dx.doi.org/10.3969/j.issn.1007-9467.2007.03.017
http://dx.doi.org/10.3969/j.issn.1007-9467.2007.03.017
https://new.fire114.cn/news/67960.html
https://new.fire114.cn/news/67960.html
http://dx.doi.org/10.3969/j.issn.1007-9467.2007.03.017
http://dx.doi.org/10.3969/j.issn.1007-9467.2007.03.017
http://www.c-s-a.org.cn

W EH R G N http://www.c-s-a.org.cn 20204F 55293 5101

[doi: 10.3969/].issn.1009-6825.2002.07.057] 8 Thoen B, Callebaut G, Leenders G, et al. A deployable

4 BJE 3R, BRI VB R AE B e TR 2 TH BT &R 4 i B LPWAN platform for low-cost and energy-constrained iot
FH. B R 5 H AR, 2014, 33(5): 552-555. [doi: 10.3969/ applications. Sensors, 2019, 19(3): 585. [doi: 10.3390/
j.18sn.1009-0029.2014.05.023] $19030585]

5 BELAE, g, SR E, S SR T ) 5 BE T B T & 9 Agiwal M, Maheshwari MK, Jin H. Power efficient random
GRS I JHB R 5HR, 2018, 37(11): 1548-1551. [doi: access for massive NB-IoT connectivity. Sensors, 2019,
10.3969/j.issn.1009-0029.2018.11.030] 19(22): 4944. [doi: 10.3390/s19224944]

6 K H, I, Htst. T GSM/GIS -k ik H 3hik % % 10 Augustin A, Yi JZ, Clausen T, ef al. A study of lora: Long
4. T EHLTRE, 2006, 32(2): 243-244, 247. [doi: 10.3969/j. range & low power networks for the Internet of Things.
issn.1000-3428.2006.02.087] Sensors, 2016, 16(9): 1466. [doi: 10,339Q/Sl6091466]

7 KL%, BRI BT WECM T & R4 K K GSM & R 4. 11 fE%&%. LoRa 5 NB-IoT &ﬁ%%%%ﬂl%ﬂ%%. B
HHEHEAR S K JE, 2018, 28(2): 196-199. [doi: 10.3969/. ARAUHT, 2017, (24): 116-117. [doit 10.3969/.issn.1673-1328.
issn.1673-629X.2018.02.042] 2017.24.075], ‘17

1
% b i
[ ¥
g
B

126 % %i% % System Construction

© EREERREST  hup/iwww.c-s-a.org.en


http://dx.doi.org/10.3969/j.issn.1009-6825.2002.07.057
http://dx.doi.org/10.3969/j.issn.1009-0029.2014.05.023
http://dx.doi.org/10.3969/j.issn.1009-0029.2014.05.023
http://dx.doi.org/10.3969/j.issn.1009-0029.2018.11.030
http://dx.doi.org/10.3969/j.issn.1000-3428.2006.02.087
http://dx.doi.org/10.3969/j.issn.1000-3428.2006.02.087
http://dx.doi.org/10.3969/j.issn.1673-629X.2018.02.042
http://dx.doi.org/10.3969/j.issn.1673-629X.2018.02.042
http://dx.doi.org/10.3390/s19030585
http://dx.doi.org/10.3390/s19030585
http://dx.doi.org/10.3390/s19224944
http://dx.doi.org/10.3390/s16091466
http://dx.doi.org/10.3969/j.issn.1673-1328.2017.24.075
http://dx.doi.org/10.3969/j.issn.1673-1328.2017.24.075
http://dx.doi.org/10.3969/j.issn.1009-6825.2002.07.057
http://dx.doi.org/10.3969/j.issn.1009-0029.2014.05.023
http://dx.doi.org/10.3969/j.issn.1009-0029.2014.05.023
http://dx.doi.org/10.3969/j.issn.1009-0029.2018.11.030
http://dx.doi.org/10.3969/j.issn.1000-3428.2006.02.087
http://dx.doi.org/10.3969/j.issn.1000-3428.2006.02.087
http://dx.doi.org/10.3969/j.issn.1673-629X.2018.02.042
http://dx.doi.org/10.3969/j.issn.1673-629X.2018.02.042
http://dx.doi.org/10.3390/s19030585
http://dx.doi.org/10.3390/s19030585
http://dx.doi.org/10.3390/s19224944
http://dx.doi.org/10.3390/s16091466
http://dx.doi.org/10.3969/j.issn.1673-1328.2017.24.075
http://dx.doi.org/10.3969/j.issn.1673-1328.2017.24.075
http://dx.doi.org/10.3969/j.issn.1009-6825.2002.07.057
http://dx.doi.org/10.3969/j.issn.1009-0029.2014.05.023
http://dx.doi.org/10.3969/j.issn.1009-0029.2014.05.023
http://dx.doi.org/10.3969/j.issn.1009-0029.2018.11.030
http://dx.doi.org/10.3969/j.issn.1000-3428.2006.02.087
http://dx.doi.org/10.3969/j.issn.1000-3428.2006.02.087
http://dx.doi.org/10.3969/j.issn.1673-629X.2018.02.042
http://dx.doi.org/10.3969/j.issn.1673-629X.2018.02.042
http://dx.doi.org/10.3390/s19030585
http://dx.doi.org/10.3390/s19030585
http://dx.doi.org/10.3390/s19224944
http://dx.doi.org/10.3390/s16091466
http://dx.doi.org/10.3969/j.issn.1673-1328.2017.24.075
http://dx.doi.org/10.3969/j.issn.1673-1328.2017.24.075
http://www.c-s-a.org.cn



