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Abstract: An optical fiber transmission system was designed to implement the long-distance and real-
time transmission of traffic guidance image data. To overcome the defects of traditional optical termi-
nal machines,a complete system architecture was built according to the needs of the transmission sys-
tem. The design ideas of a physical layer and a data link layer were analyzed based on Ethernet relative
protocol, some design principles of the important modules were also given,then the memory address-
ing and bandwidth estimation were calculated in details. The test results show that the image data
with a maximum resolution of 1 024 pixel X768 pixel, and refresh rate of 60 Hz can be transferred in
a single optical fiber in real-time with a maximum transmission rate of 1.5 Gbps and the distance of 5
—10 km. Compared to the original system,the proposed system reduces additional optical equipment
and the fiber utilization rate is increased by 80%. Moreover,the cascade function of the receiver end

has reduced the laying costs. With reliable performance, the system can implement the transmission
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task of real-time image data from a traffic command center to the guidance LLED display in most of the cities.

Key words: optical fiber communication; LED guidance display; image transmission; Field Program-

ming Gate Array(FPGA)
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Fig. 1 Typical LED transmission system

HT T AL i AL B A B, 24 LED R B
IO P T 5 7 5 A G I B B A S A B 1



Ny W s ) N
1856 e KEE TR 5 20 %
[
sl PCHIDVIEF | comQ
(TMDS%gfi%) EHlE R
Input Interface L. —
Input/‘ r?pu nterface Layer ‘ TMDS @ﬁu U u U U
. DE Plxe]uControlu CLK|
+ data data v T AL HE R
TMDS Transmitter ‘ S
-~ ;f:': AY P é g ;’-‘P\ Ay /Z
TN:],Zi CH.d CHO| CHI CH2 hirie iy
Y ¥ AL HE e
T.M.D.S.Receiver ‘
Recovered| DE Pixel[[Control CLK]| U U
streams| y data data: v
Vb2 e
Output interface layer ‘ e

Output
format

Kl 2 TMDS {54
Fig. 2 Architecture of TMDS channel

A, — BT LA Bl 6 v ALK PR IE AL i R 5 AL
BibE R, UL T ZWE 3 s, &R SR X
TMDS 2505 5 HE AT X EF A& ) 7 s, B —
% TMDS {5 B XN — B OGRS, 8 165 BT
B — B 55, Al 5 Otk k& &R 4 5 i EN%
SyhiE B G . e 2855 R TR H AL i 4E
KT TMDS {5 A 1% i 5, HofL 4 EA LT 3
AN

(1) T TMDS 2 405 5 A B 45 ix B 2 %
i A5 5 R R G I A% i R 1L T 4 45 A 1
A R T AL WA T K 2% b 2 $2 0 4% i
Hh X LA SR S AR 5 T T R

(2) JAL i 28 G0 1) 232 38 43 55 40050 I A 4 ol
TR AT B 6 AT B AR 1 S B R B —E 1 s
5

() 5 e e i, P His T 2
B HLE & 3N TR AR A AR G £ IR
WA M R G A £ A LED Bt %6900 R B L
Uiy AL R & 26 45 1 2R B8 9 A B84 A 1 s 2 R AR
KIR %,

BEXE AR Gl a5, AR SCHR T — ORI R B
i 38 5 B AR AR DL T 58 . X RO A% i AR G itk
117 CEr el eI B R R G S AR B AT 32 T
W S %% vty T HSCHE VR 4 A S o JF X R R B2
B MAC JZ2 5 Y32 E 6 317 7\ it &6
T 4 B TMDS 5% 5 1 B#HIE 5 PRE T 1% 4
B S B T BREO AR S8 B IR 5 O AR e
T RE s BIEE7E A 24 Bon BE 0 oL T R RDGEF
I Aty 7 2, T LA L oz s 1 B0 TR 2 Jin

P03 B A% i o't o ML A R 7 48
Fig. 3 Solution of optical fiber transceiver for long-

distance transmission
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Fig. 4 LED optical fiber transmission system
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