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Automotive Safety and Convenience Service
Using Bluetooth and Smartwatch
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Abstract

In this paper, automotive safety and convenience service is proposed based on bluetooth and smart watch. The
proposed service performs accident detection, kidnapping detection, kid-left-alone-in—car detection, parking location
recording, and smart key function. Conventional smartphone services often fails to precisely recognize accident and
kidnapping situations since smartphone is located on the dashboard or in the bag. On the contrary, smartwatch
recognizes accident and kidnapping situations more precisely since it is always worn on the wrist with hearbeat
monitoring. The proposed service recognise various situations around drives and passengers using acceleration sensor,
GPS sensor, heartbeat sensor and bluetooth link status. It also performs accident notice, sound recording, and other
necessary actions. It also performs door opening, door closing, hazard light flickering, and other necessary actions using
OBD-II connection to the vehicle.
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Fig. 1. Framework of the proposed service.
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STX TYP CMD DLE DAT ETX
(1 byte) | (1byte) | (1byte) | (1byte) |(variable) | (1 byte)
start code  packet packet data length data end code

(fixed 0x02) type command bytes (fixed 0x03)

-

Packet Value Description
Type 0x01 Unicasting from Phone to Vehicle
yP 0x02 Unicasting from Vehicle to Phone
(TYP) 0x03 Broadcasting between Phone and Vehicle
Value Description

Packet 0x01 Status Command
Command 0x02 Doorlock Command
(CMD) 0x03 Event Command
0x04 Ignition Command

0

acket Data (DAT)
TYP CMD DLE DAT
0x01 0x01 0x01 0x01
0x01 0x02 | 0x01 0x02
0x01 0x03 | 0x01 0x10
0x01 0x03 | 0xO1 0x20 Event (Accident)
0x01 0x03 0x01 0x30 Event (Kidnapping)
0x01 0x03 |variable | variable| Key String Transfer (Unlock)
0x01 0x03 |variable | variable] Key String Transfer (Lock)
0x02 0x01 0x01 0x01 Vehicle Status OK
0x02 0x01 0x01 0x02 Vehicle Status Not OK
0x02 0x02 0x01 0x01 Door Status Locked
0x02 0x02 0x01 0x02 Door Status Unlocked
0x02 0x03 0x01 0x01 Vehicle Status OK
0x02 0x03 0x01 0x02 Vehicle Status Not OK
0x02 0x03 0x01 0x03 Door Unlock Success
0x02 0x03 0x01 0x04 Door Unlack Failure
0x02 0x03 0x01 0x05 Door Lock Success
0x02 0x03 0x01 0x06 Door Lock Failure
0x03 0x04 0x01 0x40 Ignition Status Off
0x03 0x04 0x01 0x60 Ignition Status On

Description
Vehicle Status Request
Doorlock Status Request
Event (Normal)

Fig. 3. Data packet structure of bluetooth communication.
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Fig. 4. Operation screenshot of smartphone app.
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Fig. 5. Parking location recording.
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OBD-II Module
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Fig. 6. OBD-ll module structure.
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Fig. 7. FPGA implementation of in-vehicle module.
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Fig. 8. OBD-Il operation with various situations
(@) Normal (b) Accident (c) Dook unlock.
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