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Abstract In this paper, we present the results of building a system to identify and manage hazardous
situations in indoor spaces. To this end, situational information collected through a BLE mesh network
consisting of various sensors is collected using the LWM2M protocol, detects rule-based events, and
supports real-time response. In addition, it provides SNMP-based network operation information to
monitor network operation status, and also provides technology to predict future situation information
by applying Al technology. In this study, in order to provide efficient situation information about indoor
space, time series DB and spatial DBMS were applied together to store and manage various types of

data in an integrated manner.
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[Fig. 1] system architecture
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ss_id gn_id  ss_name ss_coord sensor location
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[Fig. 2] Sensor meta data sample
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[Fig. 4] Spatial statistics generation unit
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(Table 1) SNMP version list and features

Version SNMPv1 SNMPv2¢ SNMPv3
Security Level Low Low High
Performance Normal High Normal
Supported Features Simple Advanced Advanced
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(Table 2> LSTM SEQ2SEQ hyperparameter

SloIHII/E] a3 48

OflA|
n_hidden  |Number of hidden units in the encoder and decoder| 73
n_layer Number of layers in the encoder and decoder | 2
dropout Dropout rate between convolutional layers 0.2
epochs Maximum number of training iterations 50
n_batch Maximum number of update batches to process| 64

r_learn Initial learning rate 0.001
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[Fig. 5] Al data generator example
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[Fig. 6] Sensor installation status
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(Table 4) Device installation status

Sensor Network Gateway Sensor Router
PLC 4 90 0
BLE Mesh 1 46 55

(Table 5> number of sensors by type

alarm

Detection Target # Sensor e 7 3 a
Ammonia 8 20 50 70 100
Ammonium hydroxide 1 20 50 70 100
Ethane-1,2-diamine 8 20 50 70 100
Formaldehyde 8 10 30 40 50

Hydrogen chloride 10 4.5 30 220 | 1000

Sulfuric acid 3 2.5 5 10 1000

Hydrobromic Acid 2 20 50 120 | 1000

Nitric acid 1 2 5 200 | 1000
Leakage 75

Explosion Protection 2 Oor1

Fire Detection 5
Weather Station 1
CCTV 2
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[Fig. 7] Real-time monitoring
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[Fig. 8] Statistical analysis example
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[Fig. 10] Network link map example
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[Fig. 11] Simulation result visualization
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[Fig. 12] Server resource monitoring
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[Fig. 13] Al model based prediction
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[Fig. 14] Event notification example
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