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Abstract

Recently, there has been a growing interest in smart containers for monitoring internal conditions. In particular,
when Bluetooth Low Energy(BLE) technology is used inside smart containers, the BLE Sensor node must be installed
inside the container, which requires research on changes in BLE signal. Existing studies have focused on analyzing
BLE signal in various indoor and outdoor environments, but there is no research on changes in BLE signal inside a
container. Thus, we measured the Received Signal Strength Indicator(RSSI) value between the BLE Sensor node and
the receiver according to material and load of cargo in container which is composed by steel walls. In addition,
changes in signal characteristics were analyzed based on the measured RSSI values, and a model suitable for the
characteristics was presented.
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Table 1. Requirements and installation location of devices in smart containers

Classification Functional requirements Device Installation location
i Smart unit
Deteotmg temperature, Inside the container
. humidity, and impact Sensor node
Sensing
Detecting sealing status, door open Qutside and inside
Smart seal )
status, and door close status the container
. Transmitting status information Smart unit Inside the container
Communication . o _ _
by internal communication Sensor node Inside the container
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Type | Loadng% | A B 1 0, 1o o) 1y o
0 0.10 0 -54.46 0.12 -62.33 0.14 - -
10 0.10 0 -61.13 0.19 -53.32 0.11 - -
Paper 25 0.10 0 -61.94 0.34 -55.66 0.11 - -
50 050 022 -56.43 0.14 5154 0.17 -59.88 0.36
75 050 0.22 -55.33 0.11 -65.22 0.18 -62.69 0.46
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