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Annex G. Considerations for VLC using the line scan LED signboard
(Informative) 
Annex G describes some details that should be considered in the VLC system using a line scan LED signboard.  In general a line scan LED signboard consists of a host controller, a line scan controller, a display data buffer, and LED matrix, as shown in Figure G.1. The line scan controller selects a line to display some image or text as a signboard, and the display data buffer transmits some information, such as the on/off state or the color selection, to each LED pixel on the selected line. The line scan controller determines the active time of each line, where the active time says that the LED pixels on the selected line is operated by ON/OFF switching from the display data buffer only for the active time of the selected line. Therefore, the VLC using a line scan LED signboard is tightly coupled with the active time. 
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Figure G.1 – Architecture of line scan LED signboard
 It is well known that most of PC monitors and TVs display some images through 60 displayed-frames per second. In case of PC monitors or TVs, the total displayed-frame number containing the different display information is 30 per second because each displayed-frame is transmitted in twice. The display mechanism of a line scan LED signboard is similar to a PC monitor or TV. Assuming that a line scan LED signboard consists of 16x16 lines and displays some images or text through 60 displayed-frames per second and 16 lines have the same active time per displayed-frame, the active time slot period assigned to each line for VLC is 1.042 ms per displayed-frame, as shown in Figure G.2. Therefore, an active time slot can transmit 130 byte at 1 Mbit/s, as shown in Figure G.3. 
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Figure G.2 – An example of line scan LED signboard operation mechanism 

[image: image6.wmf]slot 

2

slot 

1

slot 

2

slot 

1

•

 

•

 

•

•

•

•

header

data

130 

bytes

slot 

16

line 

1

line 

2

line 

16


Figure G.3 – An example of VLC data transmission on line scan LED signboard 
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Figure G.4 – An example for the mitigation of the average brightness weakness on line scan LED signboard




The  average brightness per display frame time of the line scan VLC signboard can be reduced less than that of the line scan non-VLC signboard. Therefore, it is important to minimize the average brightness weakness on VLC applications using a line scan LED signboard because the line scan LED signboard should keep the display function as its inherent function. Figure G.4 shows an example of operation mechanism to mitigate the average brightness weakness per display frame time which can arise from when the line scan LED signboard having 16x16 lines operated as shown in Figures G.2 is used for the VLC and the VLC data is carried during the active time of each line. The average brightness per display frame time in Figure G.4 is two times as large as that in Figure G.2 because the active time per displayed-frame per line in Figure G.4 is two times as long as that in Figure G.2. 



The VLC using the line scan LED signboard can be useful for the broadcast topology. The VLC broadcast topology in this standard consists of mainly the beacon and the downlink, as shown in Figure 106. Therefore, a broadcast topology can be constructed by assigning the active time slot #1 to the beacon and the active time slots from #2 to #8 to the downlink as shown in Figure G.5 and the use of GTS fields in the beacon frame. 
The GTS fields of beacon frame can be used to indicate the GTS number, GTS length, and GTS direction for the broadcast topology. The multiple GTS slot can also be used, which depends on the service level, the subscriber’s grade, and the QoS policy. 
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Figure G.5 – An example of VLC broadcast topology construction using the line scan LED signboard
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