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A Real-Time Transmission System of Splicing Long Linear Dual-Band IR Image

WANG Yu, TANG Xin-Yi, LIUPeng, WANG Shi-Yong
(Shanghai Institute of Technical Physics of the Chinese Academy of Sciences, Shanghai 200083, China)

Abstract: The principle, architecture and feature of multi-module splicing long linear infrared dual-band
image transmission system have been discussed. Aiming at the application requirement of infrared imaging
detecting system, a new method for infrared dual-band image transmission has been proposed based on
FPGA, which is also realized by using Aurora 8B/10B and PCl Express (PCI-E) protocols. The
experimental results indicate that the system can be used to transmitting the infrared dual-band real-time
image reliably, which is promising for the further image fusion and target detection.
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Fig.1 Schematic diagram of the system

2 ARGEEHAE

2.1 ERYEGOREENH

Il A 2 AR s — B 2 b 22 AN I )
Sy IR En Rt o 77 1T P e b 7o
ZEENR T RGTTH AL, B EREGHER
BeIA) A B LSRR N 77 A 15T I AL
CNEGLD, i 2 s o SCHR[BTI 5 V2 4 5 ah I
BRI GOUA BAR S, Ay e 176 247 %
AN, ELEZ H 2 Jr T DU i3 H e
RIFIEE . %07 0R ) SRAM 1R SMIA7 it 35, 4
RN — R A, TR RME o ) E A
ZEROR BRI 2 i ZARCK A7 i 1), @A sk
B L IR A, AN A SN SR R 4T
S B A RS

odd even

L

| —  [o]

B AR

} «

t t

odd cv‘cn 1 ﬁ
L

iy

! \ 1

| e Py N
3 t
f

o]

\
31

FEH Py AN

K2 ZRRPHEERINGS BT AL
Fig.2 Misalignment of long linear IRFPA pieced

by multiple modules



3% H2H

201342 AR PR KRS LA U B PR SN A i R ¢

Vol.35 No. 2
Feb. 2013

ASCHF Fr 4 DDR2 SDRAM Al % Block
RAM 5 Sl Y R I A AR B ) PR K A RS P (1)
BTN, S T AR ITTL S FR ) e
PL#5 4> % ¥ DDR2 SDRAM 58 K& 525 IR B 3.
DDR2 SDRAM 14zl m] LLiE ik Core Generator 2 1%,
1) MIG 1P SEHIL, 52 R 2R A7 I 1 BTG ER: 23 0k o
F| MCB [ 5 /> WritePort, 4% [ Hf 45 He 11 4% [a) Az
FAE S R B A7\ DDR2 SDRAM #H W[
bk, MEBWEIEANG, g S e
(AN ECHE, R B (R 4567 14 1) s N MCB
) ReadPort i3z, F& FEBLER Y 5 T0 1 4% )47 B A5 .
FENS N BN R, BRAM 1, W T SR B4
DAL
22 MK ESFTEHNE

T KR A I TR AN AN R, G A
AR CRER L, s AR iR D, T
AN T UHAL B R B B, AR SCBRE T A A
R AL, il 3 Fros.

LW_START 1 &k 3 7~ JF 4 #5303
MW_START 17 2 & 7x JF 4h Ak 2 b 965 25 48
MW_RDY %K/~ B4 A7 56— H P 50
CAPTURE_EN 7&K s sy Bttt & 4, HAE
YK S B 564 )\ DDR2 SDRAM 2 H 2 Jim w]
DASE R AL EE e 5150 . ROBAE e %1, KB4
i O & 4 & M DDR2 SDRAM % i, it I
CAPTURE_EN L&, EonIFEA s aE %
4f, ) DDR2 SDRAM N, HEF| k B ZI F—F1
WHEARRK . 75 h W, rhag s s A7 e
MW_RDY ‘#7&, 7 k I ZI%AE MW_RDY 4%,
Il CAPTURE_EN &y, 75 m I ZI3E H A 41
B A CAPTURE_EN A&, ) MW_START
B, LR B AT A A TR 2%, Jf/E DDR2
SDRAM Kb PR —H1HC I 51 Bt 2 i A i e 2
i
2.3 BIRNLF PCI-E £

LW_START

Aurora 8B/10B s Pl — b st i 3 47
WG MEERR 2P, #2405 T NFC FI UFC i bl
i, DABIT A Wy A ) s 5 2k, SR
8B/10B Zfid, S5 T (Simplex) BiX{ T. (Duplex)
5T ARG WAL T Aurora 8 B/10B IP #%, Line
Rate 24 1.25 Gbps, HHTKH 8B/10B %ifih, SEFrfy
WOHEHE A 1 Ghps. TAERIE N Full-Duplex Framing
B, RPN N T R AR A4S R AE B, il
KWL, (HEfRfEH— ¢ Bytes 7 ZLKI%
— U BAME A, DL S e 30 it RN W P B el
FRE 2, etk R s R & 4 FIE 5
i, TX_SOF_ N 4 %% 75— Wifh i FF 46
TX_EOF_N H &% % /x — Wi 1& iy 45 W,
TX_SRC_DRY_N 7 % 3R 7~ A% H 181 A 550 8 ds
TX_DST_RDY_N HitZ4HH, Rtz et
WO o Helicn B SAT I HH T4 RX_SOF_N. i
48 R RXEOFN Ml ¥ # H % 5 5
RX_SRC_RDY_N.

Xilinx 2~ ®] 4241 ) Endpoint Block Plus for PCI
Express IP #1143 0 SYS #2111, PCI_EXP #£11,
CFG #ILL . TRN #£10. SYS $2L1HNE A7 FA
BiE S (AR GR 100 MHz 24 54412 ): PCI_EXP
PO X 220y RIE R — R 2= e As 5 .
CFG #:IILH F & A% I B S RS, M RKIE
fifi 2% PCI-E REERIKSN G, B4 PCI-E Bl &=
(WS B =ML A7 2518, FEHLIE I U () 1K Ee A7
SEHLE FPGA 28 H.. TRN #: LA PRAA Mg #s 1525 | 1/0
WM E S E K TLP CHS 2R 0. Y
MR TR EMm A G, FPGA @igAFIE] 2580
X 160X 16 bit [¥]EIG L, w25 B 2 A ik
P45 TLP (1% @k PCI_EXP (PCI-E x1) #11k
PR EHL, YR I%ESE 2580 X 160X 16 bit 1115 Kt
P =P o Y Waata St e ol T GRS E W INAAEF
JP R E AT, W RE, HEIFENURES R

b c
PP_FLAG

MW_RDY

CAPTURE_EN

MW_START

RAT o
d e 7 h i K I m
[
|
L
=
L

B3 W B DAL b

Fig.3 The asynchronous transmission mechanism of dual-band image
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Fig.8 Dual-band IR Image acquired by the system
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