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Design of video image acquisition and SDI display in large field of view

Zhang Yongkang, Chen Ping, Meng Xiangsheng, Tian Yan
(Xi’an Institute of Optics and Precision Mechanics, Chinese Academy of Sciences, Xi’an 710119, China)

Abstract: According to the real demand of image real-time storage display and real-time tracking display for
large field of view and high-speed camera, which was with Camera Link interface, a large field of view image
acquisition and SDI display system based on FPGA was designed. FPGA EP2S90F1020 of Altera Company as
the core processor and two pieces of SDRAM MT48LC4M32 were used. A method of image real-time zooming
based on FPGA and real-time conversion of Bayer format color image to SDI display was proposed. The real-time
display of large field of view color video image, which was Camera Link interface, was realized on SDI video
image. The experimental results show that the design method can convert the 2 048x2 048, 100 Hz video image of
Camera Link interface into 1 920x 1 080, 25 Hz or 1 280 720, 25 Hz, or 720 x 576, 50 Hz SDI display in real
time. In the FPGA environment, the whole image processing time is 8.7 ms, which meets the real-time
requirements of the system, and provides an effective implementation method for the real-time display of large
field of view video image in embedded system.

Key words: FPGA; Camera Link; large field of view;  Bayer; HD-SDI
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Fig.1 Block diagram of the system
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Tab.1 Summary of camera characteristics

Characteristics Value
Sensor resolution 2 048x2 048
Optical size/cm 2.54
Pixel size/pm® 5.5%5.5
Max frame rate/fps 180
Mono/color Color
Camera link clock speed/MHz 65
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Fig.2 Sketch map of reading RAM
I~M R BU(E ;s L 2R R4 T 9T 36 BOE Bz A A7 248
G|l B G‘BHG‘B G| B e ‘ \
GVEL, FERZATEC, PVEBCRE R, XA (1) T ik
e l=llel e llellizllc ST T P 90 1, %t e o AT HEA TR % AT
YEAT 4T RGB AR i, Fr i A7 i B AR R G615
SJBJIE] B IS IBJIE ]2 ELS BT 0193 15 . TR, 22 B R /DR
e BRI G AL
R||IG|IR||G||R||G|IR |G ) ‘ o
Bayer EI{4 553 RGB BRI/~ (2) i, X
cllsllcllisllclialiclls % 2 0~ e % T B 7E 303 PR
FEF AT 550 (NG, k) FRoms USSR ifT . 2B kS I 2%
R |IG||R |IG | R |IG IR |G @ BAE, MR IEHE); g, k) 4 1) 2 (8 70 AL

& 3 Bayer %X &#5
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73 — F HD-SDI # 4 #% X &y 720p (1 280 720,
25 Hz), 4 0 A 1% K /N R 720 x 720, Bl HD-SDI
LAY B 4T 1280 pixel, 47 720 17, % I SMPTE
296M HY bR e, 76 54T 1280 pixel Y 1 [1] 34 43 1 78 K
AN 720 W GBS, AE BEAT I P AR A B R
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Fig.4 Experimental system
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Fig.5 HD-SDI video

3.2 EiRERMESR

XTTE MATLAB J 58 (19 5 3 SR HR {7 . LRk
T . S UOHEE 578 FPGA BRES T B Rk P (i
BRI HEAT T HSE o 45 SRR A B — it R R

/IR 2 048%2 048, i i A 4 0.5 15, LI FE MATA-
LAB Fl FPGA ¥45 T/ 5., FrifFEm B aan T, % 2
Sk #5 P b PR R BRI R B[R] . AR AR, FE
MATLAB 5T, il @047 (VA FE A B A, WUk Mo
EIERZ, IR AER el . 78 FPGA 3T,
XL VA7 (B B #E T Jy 8.7 ms, H7E MATLAB ¥4
R R AR (LT I T2 i A PRI S I 3 7 — ot ]
5 40 ms BYEEKR . BEWITE UG AR 8x8 fL i, &
P EBEA T FPGA JRATANE A3, e K529 T
SVE AL BRI [R], B R SE I P, T 2 A R
SR s B K o

R 2 BFERPTEFEARE (B ms)

Tab.2 Consuming time for some kind of algorithms

(Unit: ms)
Algorithm Consuming time
Nearest neighbor interpolation in MATLAB 296.4
Bilinear interpolation in MATLAB 355.7
Cubic interpolation in MATALAB 30 736.7
Bilinear interpolation in FPGA 8.7

4 & &

SCHBTE T R R TR 100 Hz, & i 14
fy (85 FULL8 x 8), HA7 Camera Link 2 H i) KA1
YAALA i A USSR 4R R R4, T T AR R
45 . H T FPGA W IT T R €0 45 5 1 51 o 46
Bayer #% 2C 451 4% #0 ok 22 Fl SDI il =00 45 19 S 7 7
7, IFEE NPT T R G758 K A g5
SR . S0 25 S % KA A R 4R R
R G EBAT B WS, nTFE R TR A FPGA -4 B
T, B8 5% ¥ f £ Fh HD-SDI/SD-SDI # 47 4% =X 52 i i
TRo ARG LI AR i A 2K I R A
il 5 7R S ST R R BN S AT, R A SR R
BAZ O R B0 T — R s B % 07k .
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