Journal of Korea Multimedia Society Vol. 25, No. 2, February 2022(pp. 280-286)

https://doi.org/10.9717/kmms.2022.25.2.280

SEY EERE

73 9 RSSI &

N
ol g%l

= = - = =
gast BEE2E
Q x|

Mo

N

2 Smart Ready
A

T+

Bluetooth Smart Ready implementation and RSSI
Error Correction using Raspberry

Sung Jin LeeJ',

ABSTRACT

Sang Ho Moon""

In order to efficiently collect data, it is essential to locate the facilities and analyze the movement
data. The current technology for location collection can collect data using a GPS sensor, but GPS has
a strong straightness and low diffraction and reflectance, making it difficult for indoor positioning. In
the case of indoor positioning, the location is determined by using wireless network technologies such
as Wifi, but there is a problem with low accuracy as the error range reaches 20 to 30 m. In this paper,
using BLE 4.2 built in Raspberry Pi, we implement Bluetooth Smart Ready. In detail, a beacon was pro—
duced for Advertise, and an experiment was conducted to support the serial port for data trans-—
mission/reception. In addition, advertise mode and connection mode were implemented at the same time,
and a 3-count gradual algorithm and a quadrangular positioning algorithm were implemented for
Bluetooth RSSI error correction. As a result of the experiment, the average error was improved com—
pared to the first correction, and the error rate was also improved compared to before the correction,
confirming that the error rate for position measurement was significantly improved.
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Table 1. Comparison of Bluetooth Classic and Smart,

Performance Bluetooth Classic Bluetooth Smart
maximum distance 100 m >100 m
data transfer 1~3 Mbit/s 125 Kbit/s~2Mbit/s
Application Throughput 0.7~2.1 Mbit/s 0.27 Mbit/s

maximum number of connections 7 Not defined Implementation dependent
encryption 56/128-bit 128-bit AES and CBC-MAC counter mode
delay time Generally 100 ms 6 ms
power consumption 1 W 0.01~050 W
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Table 2. RSSI Error Rate Comparison,

Name Min Max Average Error
IoTSensorl =27 -40 -33.22 11.28%
IoTSensor2 -26 -41 -33.19 12.32%
IoTSensor3 -30 -46 -37.14 10.97%
IoTSensor4 -32 -49 -37.10 11.66%
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Table 3. RSSI error rate comparison result,

Name Not Used | 3 count | Quadrature
ToTSensorl 11.28% 4.28% 1.225%
ToTSensor2 12.32% 3.99% 2.332%
IoTSensor3 10.97% 5.45% 1.723%
ToTSensor4 11.66% 5.50% 1.442%

Average 11.56% 4.81% 1.683%
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