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Abstract

Chemical ships transport a variety of flammable, explosive, toxic and other hazardous substances,
and in the event of a leakage or other accidents, the hazards to the crew and the environment are
extremely serious, so the safety of the ship and the monitoring of its various states have been put
forward to a higher level of requirements. Accordingly, this paper proposes and develops a safety
monitoring system, aiming at real-time monitoring, analyzing and alarming the status of chemical
ships during cargo loading and unloading as well as waterway transportation, in order to reduce the
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probability of safety accidents. Based on the mature industrial Internet platform, this safety moni-
toring system has developed ship-side and shore-based applications, and realized real-time moni-
toring of personnel status, cargo status, equipment status, operating environment and ship-shore
safety coordination during cargo transportation and loading/unloading of chemical ships through
intelligent means. The system has the function of data statistics and analysis of alarm information
of ship-side management personnel, which can realize the comprehensive evaluation of ship-side
management personnel; in addition, the system integrates the CCTV video system, which is used
for the behavioral identification and analysis of the ship’s operating personnel. The system pro-
posed in this paper can improve the safety and reliability of chemical ship transportation, give
corresponding alarm prompts for abnormal situations, guide operators to make corresponding
measures as soon as possible, reduce potential safety risks, improve the safety index of ship per-
sonnel and environment, and have practical significance.
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Figure 1. Overall system architecture diagram
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Table 1. Security monitoring system software function module table
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Figure 2. Personnel on-boarding monitoring flowchart
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Figure 3. Personnel abnormal behavior detection flowchart
E 3. ARFREITARNRIZE

N GLAE PR AR S 42 T 17 25 e S R B4 5 4R N B, M A 5 A M P A T S UL R Pk ) 155 2 »
A SN AU P2 o RAS S AR D S A B S DD RE X . L R ATERBUNS . CCTV R4Sk
I RUARIAE I E N 2R 4 P 7 ST AR S s S o DX, AT B4R R B S A R . SRR IE RN B
AT R o BT R A AR R A (0 A T B PR BT A AT 32 B R AR B, DURIBI N B3 75 1 5
ZIIRERARM NI GrE L BB IRESITA R B AR B R S RN T, b
XL, SRR AR R B HORES, X IREEAT AR TIRIE TS . 5] 3 JRIR Az I SR
SFHAT NI R .

3.2. BEMRREREREMETIRSE

T SRR R EE MRS RIS 7). iR fE . mf/mmhn . ARG, JFRI0R
TR B DR . Vel AN R BOR At D 7y, AR BN, PV RPIRZS RBSEAE 5 I H b B A

~

DOI: 10.12677/iae.2023.114039 308 INE SR E S


https://doi.org/10.12677/iae.2023.114039

i
N
4

AR IBAT I ZAIRES, BRI DO SL ) slst & e W AR B I O o

WA EEH P SRR NI, N AT DUREI S RS SRS 0 TR TR AR
BARFENLN R RSN . 2R GURIERE B RS E T AT T sl s ﬁ%*
BoR KR EIE . 1E 4 R T BHRIREE . WAL, R AL R m AL T AL B R AR

RPURIL R
WAL m=hr/

A AT YDA

A B s O

#Ul*ﬁ%é? [0
= A AR ?

I

WHEEM . FmEh

ENT G AL

\ 4

HIWHEE . £
AR AR

\ 4

gR

Figure 4. Equipment status processing flow chart
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Figure 5. Valve status monitoring flowchart
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Figure 6. Alarm processing flow chart
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