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Abstract: To monitor conditions in disaster areas in real time, enhance real-time performance and
reduce the error of search and rescue, the application of the Internet of Things technology in
earthquake emergency search and rescue of trapped personnel was studied, and applied to the de-
sign of an earthquake emergency search and rescue system. The collected data were transmitted
through the Internet to the data processing center server by a RFID reader, and then fed back to
the monitoring and defense module of the information processing subsystem in the disaster area.

If an abnormal situation occurred, the radio frequency module would be turned on to order the in-
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situ alarm device to respond to the emergency search and rescue signal. The optimal search and

rescue route could be calculated with the ant colony algorithm, and the earthquake trapped per-

sonnel could be timely searched and rescued. The experimental results showed that the designed

system can effectively search and rescue earthquake trapped personnel. The throughput of the

system was as high as 90% , the average accuracy rate of search and rescue as high as 97.6 %, and

the average consuming time was only 0.88 h. The system showed high search and rescue accuracy

and efficiency.

Keywords: Internet of things; earthquake; trapped personnel; emergency search and rescue;

RFID reader; ant colony algorithm
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Fig.1 Overall architecture diagram of the system
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Fig.2 Interaction structure diagram between sensor

network node and RFID reader
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Fig.3 Monitoring area structure diagram
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Fig.4 Comparison between network throughput rates of

different systems
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Fig.5 Comparison between routing overhead rates of

different systems
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Table 1 Rescue efficiency and accuracy of three systems

25 WmKIX ZEAE MR RER FER

Hh N /% /% /h
1 2 98 2 0.5
2 3 97 3 0.6
EEX 3 5 97 3 0.7
4 7 98 2 1.1
5 8 98 2 1.5
o 1 2 68 32 1.2
ﬁiigﬁg 2 3 65 35 1.3
e 3 5 67 33 1.4

% A A
WG 4 7 58 42 1.9
5 8 58 42 2.4
1 2 78 22 0.9
EERAHE A

)] n -

zmmnne ° nooome e
B 75 4 7 73 27 1.9
5 8 69 31 2.3

SyATEE 1 R, TEHROZ 5 A M AR O X H A TR
B 152 RN BYIRE A SCFR G 48 ROE R R R
(98% +97% +97% +98% +98%)/5=97.6% , k&
i 218 4 (0.5 h+0.6 h+0.7 h+1.1 h+1.5 h) /5=
0.88 h LA I 2 R B PA MR IR 18 20 B AR RS
Xl 2 G 10 48 RO i R (R (68 %0+ 6520 + 6700 +
58%+58%)/5=63.2% ,FERF¥I{H A (1.2 h+1.3 h



792 W=

=

T B % i

2019 4

+1.4 h+1.9 h+2.4 h)/5=1.64 h;BJ5 N 2 Y i
Bl 75 Bk hE-BK S 8] 8 B2 LRI FR e Y 48 R i R
I R (718% +71% +75% +73% +69%)/5 =
73.2% JFERF4{E 4 (0.9 h+1.1 h+1.2 h+1.9 h+
2.3 h)/5=1.48 h, HIAT WL, A SC R G2 09 45 o of
A e » 8 RORE B B, 8 RO s
B R AR R G W 4 0k A G O T 2
FEALAR S B4 . Ml R B R G R e pE . Geit s
5o =R RGN G AR A R HTR 2 kAR
R2 =SMEAZHEHEMEL

Table 2 Comparison of robustness of three systems
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