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Intelligent fire alarm and escape guidance systems for highrise buildings

BI Xiaojun', SUN Ziwei', LIU Jin®

(1. School of Information Engineering, Minzu University of China, Beijing 100081, China; 2. Department of Information and Com-

munication Engineering, Harbin Engineering University, Harbin 150001, China)

Abstract: Due to delayed alarms, lack of fire positioning, and lack of escape guidance, existing highrise fire alarm sys-
tems caused large casualties on the scene. Thus, this paper designs a fire alarm system with precise positioning, high-ef-
ficiency alarm, and intelligent escape guidance functions. It can be deployed in various areas of the building using the
TXW8301-WiFi module, fire detector, and voice monolithic to form a node device, which can automatically detect the
occurrence of a fire and broadcast the fire location and specific escape guidance routes on each floor as soon as possible,
which can solve the problem of highrise buildings. Due to unknown and unclear escape routes, the long distance
between buildings and many partitions causes the problem of missing the best time to escape. In addition to the automat-
ic alarm guidance function, the system uses the channel monitoring video to remove smoke, add light and denoise, and
perform pedestrian density detection based on deep learning algorithms. It can conduct multiple escape guidance accord-
ing to the congestion of the escape channel, and finally, all the information will be displayed on the system’s main con-
trol interface to facilitate unified rescue command and minimize fire casualties.

Keywords: fire alarm systems; wireless fidelity; fire detectors; field programmable gate array; socket; pedestrian detec-

tion; median filtering; homomorphic filtering

WS 5 9l T SR 1 v e R DA B R E ) Y 4
Th, MR ESUBOR Z .l TR BRER R
P N B AR DA S A5 b e R BB

Wofs B H#3:2021-10-18. [ 4% H kit B 88 : 2022-04-22.
BE1EE: 4% F . E-mail: bixiaojun@hrbeu.edu.cn.

DN I 1 )2 B SR AE A AF R A BRI R B it o 34
o, T w2 N K BB A E T
NG TR SR fi B 4500, X 2019 4F ik 2
KK 6874, LIETS 1335 N &0, B2
HAERARGT- M EERRNER TRZESE.


https://doi.org/10.11992/tis.202110018
mailto:bixiaojun@hrbeu.edu.cn

54

EEEH, % MR KKE

e kA8 S R S5 <815«

G343 5 ELAE T A, A B3 A B3 TS 5 — B[R]
ARAF KT R A AT B, I KOR R A B M, A
11 3 ol A PR SREAR R, B I T S SR Rk A AL
PRI, g A4 P e T Rk A S v 2 BT K
TE RS Kok AR e AR T BT 5T 008 18 A I

FURT A B9 KK A Sl R 5 2 AP LR
) B 1) Tk R B N Bk R K R
VR Ml A5, 75 5 At 2R B A 6 A I L B st ol il A A 1R
SRR 2) W B RGN T R AL, JOk
R RN E, T IH/NX 5 5 E
DLICIE BT 3) 2 KK K AR vk, HRE S B 1 4l
W, WA BT TR AR AR 7S 4) MR T
VEIRIF I, ol T X0 el S A KA B A1 AN T 2
11155 BOCRAR FE AT TR o 1 AT YA XE JCR AR
P I 5T H I BT K R G, 3 B HEE &R B,
O HE T e 2 RN i 1 917 K s 4 o 25 K A Ak BTy
T, T KR E L 4l e, B RE T A Ik AR B ik A
STRIENOPA 3 o ek ol T W T

BEXF L ad IR, AR SCHE TN TR BEEOR (9 K
J&, A0 e B AT T4 A% i e 7 R RE S A TR] I
55 KRR R T AT BRI SE 05 . Frik
TS R RS S — H R A KON, 58— 1]
X SR A T A DXIHE AT RE LA, I ST
A5 DX i (e A R AR o (R IN T JR J T IR i o
2T AT NG Bk L2 402 A B0 P 45 DX g A e o
BEARZS, BERS B 45 T B A B e fe AR 9 HLAK
PEA LR o 22 A B K R AR AR G SCER A BERE, H
i FE A A 1 TE 28 AL B BE A K R R R G, AR
R GHIETEHA BB PRSI, w] o KK B
N GRS S D R R 2R I TED, 45 AR R A Pk R B

I RGEMTT Rt

7R 33 TXW8301-WiFi B2 5 52 3 R e 4l
W, 25 G A %5 JCR DN T WTS88D i i iy
BURE LTS R 25, ST 2 W0 A% 45 )23 AN (] X3
(8 00 25 T RE IR A, 22 A 0 3] B Ak A 55 vk BE ok
iF, SRUIA KR A, 1 BRI OE 25N T 15
VA 2H M, AR TUA 306 A I e S KR R AR R L A
SR SRR JCR M 2 AT DL Rk A B R, I g
i 44 g J2 R A ] DXl 552 R 253 o e 2 ) ik
2 EALAL, LA W] i B L S T Bl R
XTI . (Al B35 0] g £ 22 81T R 31 (field
programmable gate array, FPGA) JT & Hi i e & 11 4
i) b S ATUARS g IR S 1A T 45 308 A T 3 ) P B R
B, B R AR R B G 1 Gk B E A

E902-CPU K FPGA ¥, i i 32 17 H R 2 1Y H{E I
W TR A R M AT R 0 RN
FAMCANBE , TERRETR P8 T AN TR BERAT
NG 3k U S AR A9 BSR4
—E B NE A, A e R R, IR E
BRI A5 AR RS TR X I A e A B 2 . VI,
PN KR AR5 B L) e N R A B LR
T E AT R, 7 R T B R )T A P
B, AT BE SRR T8 18, e KRR B b AR kK op
BN BT o

AR 22 55 ph B 1435 % AR T B A A A
B 2 5 45 40 3% TXW8301-WiFi ft JTY-GD-
DG311 OIS K KM 2% . WTS88D 15 & L -
BLLL 1 S L R R G Lo . vk ARk
A5G B P U8 U G R SR 5k L TR DE
T 25 MR AN 1 DL B e T 2 ST W S AT A
RO 53, A B AL B H LA K R 48 AL
Mo B 1A T REEEKTERRE.

WOCARZE AR A
il N

T

IR UK ) Wi-Fi 4550
TE TR 4, TR 3%k _l

KIS BN AL [
PR R SAA
s (N
: ¢
it
i ERBLE KRN L
£ o4 iy A2 Bk
i
it *
AL KRB

B1 2ZEpBEEIERE
Fig. 1 Overall work flow of the system
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Fig. 2 Hardware design relationship diagram
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