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Wi-Fi and BLE hybrid sensor
for the synthetic analysis of people and cars

Abstract: We have developed a Wi-Fi packet sensor that receives Probe Requests sent from Wi-Fi terminals
such as smartphones and tablets, and tracks anonymized identifiers. On the other hand, BLE (Bluetooth
Low Energy) has a mechanism called an Advertising message that informs other terminals of its existence in
a hyper-active Advertising channel, and an identifier can be extracted from the payload of this information.
In order to contribute to the analysis of traffic congestion and the risk of car accidents, BLE, which is advan-
tageous for analysis of car stagnation and guidance, is added as a tracking target, and receives and analyzes
the BLE Advertising Message in addition to the Wi-Fi Probe Request. This paper reports the current status
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of research that integrates the flow of people and vehicles.
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1 AMP & ¥
Fig. 1 AMP sensor
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Fig. 2 Form of AMP sensor according to location
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Fig. 3 AMP sensor system block diagrams
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PDU Type RFU

TxAdd RxAdd Length RFU
(4bits) (2bits) (Tbit) = (Tbit) (6Bbits) (2bits)

Preamble Access Address = PDU Header PDU Payload CRC
(1octet) (4octets) (2octets) i (3octets)

4 BLE Advertising Packet D7 # —<v |
Fig. 4 The BLE advertising packet format
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AdvA AdvData
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AD Structure 2

AD Structure n
(= 3bytes) (= 3bytes)

Length AD Type AD Data
(Length - n bytes)

AD Structure 1
(= 3bytes)

/

(Tbyte)  (n bytes)

B 5 PDU payload D7 #—=<v b
Fig. 5 PDU payload format
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Address
Payload
B 6 payload fi address fHOFEH ¥ 4 v 7 DH
Fig. 6 payload and address reload timing

K1 N7V yFAMP 24 DAy 7
Table 1 Hybrid AMP sensor spec.

A Raspberry Pi3 Model B+
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Fig. 7 Hybrid AMP sensor with Bluetooth and BLE capturing

functionality
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Fig. 8 Number of unique id
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Fig. 9 3D representation for the flow between sensors
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Fig. 10 Chord diagram representation for the flow between

sensors
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Fig. 12 Line chart representation for the velocity over time
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