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Color fusion system of low-light level and infrared images

based on multi—core DSP
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Abstract: For the color fusion of low—level light and infrared images have the characteristics of strong
real—time performance and a large quantity of data, a low—level light and infrared dual channel real—time
image fusion system based on multi—core digital signal processor (DSP) and field programmable gate
array (FPGA) was put forward. Cyclone IV FPGA of Altera Co.Ltd. with serial transceivers was chose to
complete the image information collection, preprocessing and all kinds of control of peripheral equipment,
while the newest 8 core high performance fixed point and floating point DSP TMS320C6678 of TI Co.
Ltd. was used to realize image fusion. The data transmission was achieved between field programmable
gate array and multi —core digital signal processor through the high —speed Serial RapidlO (SRIO)
interface, and then color transmission in YUV color space as well. When the color information of the
color image in the day light was passed to the fusion image, it was closer to natural color and could
reflect richer scene information as much as possible. Experiment shows that this system can realize real—
time image fusion and useful color transmission, is suitable for the color fusion system applications of
the dual channel video natural sense in the dynamic scenarios.
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Fig.2 Hardware structure of fusion system

X EME R & RGN SR EE R, DL
32 B A 1 T v 1 B AN A AL 1 R A ok DR AIE o B
A F U R Rl R G 4L R T Y J& FPGA (DSP 5
# FPGA+DSP [y 444, 2 4 v it il DSP FIFPGA
[F] 4k 38, FPGA 1T 8 1 R A . 1Ak 31 A0 14115 4
th ,DSP U ] T fill 5 58k 52 8L, DSP SR A TI 23 W) 1)
TMS320C6678° (LT f# Frk C6678) .,

C6678 Z 1% DSP .t i #1 A 8 1~ Coox N #% , T4k
452 W] 3K 10 GHz , Bt i (9 47 6 45 2248 S 35 Je K45 it
4 8 GB ) 64 {ii DDR3, [Nz T SRIO #ide, ¥ f5 4
AL R % 1, SR SRIO 1x/2x/4x #3147 PR
AN 37 4 1.25 Gb/s 2.5 Gb/s . 3.125 Gb/s [t % 4%

WO TN 2L A1 #1458 i FPGA 2K 4 ,DSP ¥ FPGA
SR 4 1) 1 B8R 43 il 3] CORE2 | CORET 3% 75 4~ W %
J#47 4k B, COREO 71 7 % 48 it 19 i & 45 #1 , COREL
B 5T b B IR 255 Rl o B I G AR R T RO

ML AN AR A% 2, T 720x576 1 PAL #0040 4t
X E A AT A 3 — TS Y 96
GIECHE o AT IR T R & T RS R0 RIE T
il i AR B SR

21 BBxE

Kl 1% % 4 W i 1S %8 ADV7183B il EPACGX150
58 % . BPACGX150 J2& Altera 2\ w] &% B 89 1% L) #&
FPGA'™  £E 1 8 A~ GX s A7k #n BB, B 6 fie e il
2 3.125 Gb/s, 3 F5 Z Fp 47 W, FPGA i 57 807 4L
I 28 A7 F12C 452 B 51 . ADV7183B SR AR K
10 37, R AE M %l 54 MHz, 58 J80F PAL #4040 43 4%
b B

N B 5 o — % 720576 f) PAL i 20 K 40 40
W, — PO R, — B 205 B 5, & ADV7183B fif
fith 4 i 8 {37 BT.656 1Y % 1L 43 4 45 . FPGA i iof
ADV7183B #ii t 807 15 5 1 B, o B R0AR 5 5 1
A7 it £ FPGA N &8 19 P A 53 26 512 kx32 bit
FIFO 1,

22 BBE®

FPGA F1 DSP X [u] 1t %5 i 1% iy i i SRIO $2 1
5E B . 24 FPGA H FIFO [ #4550 85 2 ik 31 — &
J& , 4 FIFO i) %4 38 i SRIO LUK 1 1 98 X 1%
i % DSP,

Serial RapidIO 7% % SRIO, RapidlO & #— 1t &
B E R, EF 2004 4E Bl BR AR v 4L 41 21 (ISO)
FE PR T Hr 4 (IEC) it #iE 4 ISO/IEC DIS 18372
o X — H#ER AR FEER RGN EIE, WET
i A 2K BE Al S i e N T T2 T . AT
FALHE Z A AR A7 A5 45 5 & P 0 A7 6 i e S
/O #1F fitlF R a6 H0 A F
AR RUAR S A 1 £, BT RASEELAL 1 Gb/s ] 60 Gb/s
) i K S

B3 o E Gl A &S0 SRIO £ 10, % H
EPACGX150 1 (1 4 A~ #3 47 YR & 45 L i C6678 1) 4
BEEBATICR B B E S, BEIE A 2420
XF, 4 S A 2 AR R % AR -

TOG FNEL A G B 1 56 1R 4 31 EPACGX150
S5 BE Y FIFO w38 it FIFO i) 545 i 42 1] SRIO
e 2GR RS, M S8l T FPGA | DSP f) 4L
38 {7 , SRIO0 & 3% WOt B $ 4 Wit , SRIOT & ik 41



3144 ok T

% 43 %

G B T . R U E o EDMA 5 Uik A
DSP N A% #E47 fill &5 b B, (i COREO 11t 57 2045 U 1) 43

s S N e — N
it , CORE2 #| CORET7 X 75 > N A% I 47 4b 314 37
v \ i A ) ¥ v
COREL & it SRIO2 2 [ 4 i fil 5 J5 19 8048 Uik o
FPGA DSP
Low-level , GXB_TXOP RIORXOP
llght data ;U GXB_TXON RIORXON 55
[FIFO1] S GXB_RX0P RIOTXOP & CORE7
g GXB_RXON RIOTXON <
Infrared ., GxBTXIe RIORX P
data GXB_TXIN RIORXIN 4
;c _ = [CORE2]
FIFO2 O GXB_RXIP RIOTXIP &
Fusion  GXB_RXIN RIOTXIN = .
dote o GXB_TX2P RIORX2P , ngioﬂ
FIFO3 Z GXB_TX2N RIORX2N A rOREL
Q GXB_RX2P RIOTX2P Q [CORE]
GXB_RX2N RIOTX2N
Control o OXB_TX3P RIORX3P Control
data RIORX3N g  d
% GXB_TX3N = ata
-<—>FIFOO S GXB_RX3P RIOTX3P 5 COREO
“ GXB_RX3N RIOTX3N <
% 3 SRIO $ I1

Fig.3 SRIO interface

23 BREHFEMHEY

ARG T 4 B 16 £ 512 MB ) DDR3 14
BT 64 AL 4 GB K /N B A7 4if 25 ], B 5 31 C6678
i) CEO #1 CE1 =5 [a], DDR3 H] T 1 fiff it & 5 () EI%,
U A Sy b B s A e OB v ] 58 Y 22 A7 . DSP i i
SRIO # M 13 it FPGA v 1y £ 4 JF 92 17 31 4 & £ 4
f7fifi#% DDR3 1, Z J5 DSP {2t DDR3 1 ) 51 4f5 iF
17 G Rl A 31, I8 b R 45 S fF A DDR3 1,

&l & %t i DSP iiﬁl DDR3 1 &b B 5¢ 1) 5 4
% A\ FPGA wZ¢ f¢, i & g i &% ADV7179 i 17 %
i, it s ADV7I79 2y 10 (i 3F i A, =% 0
Bk 27 MHz, 455 5 — % 720x576 1) PAL £ 4
ARAA, T 3 i o =X SR A R
2.4 G

& {5 il A PR 32 22 45 th 7R DSP tp K [A] T AZ 58
i) DSP % Ji] DSP/BIOS 5 i #: /E & ¢ i 47 B 1 IF
% ,C6678 [ # 1 IF % F Fl BIOS MCSDK (Multicore
Software Development Kit) il 17 £ % 22 4% 42 ¥4 (1) 1 fifi
(A USLN %ﬂn%% A SRR 3 AT 55 . N Z T
1 4T %5 3@ i1 3@ 7 BIOS MCSDK ) MSMC (Multicore
Shared Memory Controller)T;%ij%%f)h mE 4 s,

K B AT 55 1 T3 i SRIO Hf 5% 4 3] 5 — i 1
4% 2 37 EDMA i | #t iz 3| DDR3 b (1) b 3 52
X JF G g A B, T AT S TR AL S

4 % 4 i ik EDMA itz 2 4 th 22 ob X, e & 50

¥l 5 SRIO 7 3% B A0 47 o 1 A9 %y B FIFO 2% s
X, SR )G &% B 905 a5, & o W00 g 0 IS T R 4L
A
DDR3
EDMA EDMA
T SRIO isition T in xportation| SRIO O
b Acauisition|_ Processing | Exportation S50, Outbu
EDMA EDMA
CORE

[ 4 BIOS MCSDK %% F ifi 2 HE [l
Fig.4 Sofeware flow diagram of BIOS MCSDK

b BEAT: 55 B 5% AR G Ab B, fﬁJﬂn’é AL o A L
BHEMHHACIES RS, M4 B g BIOS MCSDK
”**@ﬁtﬂc ﬁ)ﬂT?Mﬁmuk It 78 43 F H 6 4

BEUR, LASK im0 s AT R0OR b BV B 08 S A
%I)L}O
3 XWHER5ITR

Pl 52 g R AR L RO E R G, T W
CCD % ] WAT-902H,, K AR AR A Al il % 457
TR LA, IR O 2 R G 2 RO A 7 0 AR
A, TG RME TR EH T ZRER
RS A A R . 185 FIEL 6 45 i T X F At —
G5 B R L BOR

K5 REROLR Rl &

Fig.5 Low—level light color fusion image of building
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Fig.6 Low-level light color fusion image of road
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