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[Abstract]

Wearable display market is a consistently growing field to handle a smart device with ease. Wearable display is an efficient
device that can show the information to the user. In this paper, propose the scheme of a wearable display using LED and
implement it including controlling remotely with BLE. Traditional outdoor LED display requires the dedicated controller and its
software. Therefore, to control those LED display, it should implement a driver and its own way of communication. The proposed
method is to ensure the independence and extensibility by separating driver module and communication module for controlling
LED display. In addition, by adopting a shortrange communication with Bluetooth 4.0 and a LED driver with low-power
technology, it can be showed to control system configuration and display with a smart device.
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Table 1. Wireless communication comparison.

Item NEC Bluetooth
Tonolo P2P P2P
pology (Point to Point) (Multi Point)
Chipset .
Price Low High
RFID . .
Compatible Possible Impossible
Maximum under 10 cm over 100 m
Range
Speed 106~848K bps 24 Mbps
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Table 2. Bluetooth comparison.

=0=E
ETTﬁmm

Item BR/EDR BLE

Radio Frequencsy 2.4 GHz 2.4 GHz

Range 10 to 100 meters 100+ meters
Power consumption 15-20 mW 1.5-22 mW
Latency 100 ms <3ms
(non connected state)
Network Topology Scatternet Star-bus
Nodes/Active Slaves 7/16777184 Unlimited
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Fig. 1. LED display configuration.
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Fig. 2. BLE single-mode protocol stack.
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Fig. 4. Wearable LED control system configuration.
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Functions

Control

- Power On/Off
- Display On/Off
- Contents Play/Stop
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- Contents Transmission
- Contents Remove

Management

- Battery Status Check
- Current Contents Check
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Table 4. Tag descriptions.

. Value
Bit
0 1
31 Response Request
30~28 TagID(1~7)
27 FILE
26 DEV
25 USR
24
23 in case FILE : file contents
in case DEV : BT-Name
» in case FILE : file name
in case DEV : battery
21 in case FILE : file control
in case DEV : panel id
20 in case FILE : folder
in case DEV : pixel control
19~16 reserved
15~12 reserved
11~8 reserved
common field
in case REQUEST:
7~0 . :
in case RESPONSE: Error Code
- 0: Normal
- OXFF : unknown error
BT Boaxrd
C>47 Antenna
O—
LED Ind.

TART

115200,8nl
D card

Main Board

Battery

LED Panel
=3 cfolo{ 1
Block diagram.

J8 8.
Fig. 8.
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