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ABSTRACT

The government enacted and promulgated the 'Severe Accident Punishment Act' in January 2021 and is implementing
this law. However, the number of occupational accidents in 2021 increased by 10.7% compared to the same period of the
previous year. Therefore, safety measures are urgently needed in the industrial field. In this study, BLE Mesh networking
technology is applied for safety management of high-risk industrial sites with poor communication environment. The
complex sensor AloT device collects gas sensing values, voice and motion values in real time, analyzes the information
values through artificial intelligence LSTM algorithm and CNN algorithm, and recognizes dangerous situations and
transmits them to the server. The server monitors the transmitted risk information in real time so that immediate relief
measures are taken. By applying the AloT device and safety management system proposed in this study to high-risk
industrial sites, it will minimize industrial accidents and contribute to the expansion of the social safety net.
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Table. 1 Status of Industrial Accidents at the end of
December 2021, Ministry of Employment and Labor

Category 2,021 | same year | increase | rate
Accident rate (%) 063 057 006 | 1050
- Accidental Accident Rate 053 049 0| 82
-Disease incidence rate an 008 063 | 3750
Death rate (%) 107 109]- 0o2|- 180
-Rate of fatal accidents 043 046(- 0B |- 650
-Disease mortality rate 065 062| 0G| 480

12713 108379 1433 | 132
102278 @383 9895| 107 I

Number of casualties {persons)

I -Number of accident victims

-Number of disease cases 20435 1599 | 4439 278
Number of deaths (persons) 2,080 2,062 18| 09
-Number of accident deaths &8 8- 54 41
- Number of deaths from disease 1252 1,180 72 &1

Number of workers {persons) 19378565 | 18974513 | 404052 21
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Table. 2 Comparison table of Internet of Things (loT)
short-distance communication standards

Blue-tooth |
RFID Blue-tooth Wi-Fi
LE
Network |PAN PAN PAN LAN LAN

Mesh,

Topology |P2P Star Star Star Star,

figBee

Tree

power Very Low |Low
400 Kbs {700 Kbs
Range <10em  |<30m
Cost

Adder

Very Low
1 Mbs
5-10m

Low-High  |Very Low
11-100 Mbs |250 Kbs
4-20m 10-300m

Speed

Low Low Low Medium Low
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Fig. 1 Deep learning-based fall recognition using sensors.
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Fig. 2 Example of weight/channel pruning.
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