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Abstract: For the high-demand field of real-time image processing, this system designs and implements a video image
acquisition and display system based on FPGA using the latest system-on-programmable-chip technology. It is based on
the NIOS |1 core controller, and integrates the image acquisition, image processing and storage, image display function on
a single programmable logic device FPGA. The experimental results show that the system is easy to transplant, conve-
nient for custom specific application, greatly reduces the cost and provides an important reference for other similar designs.
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Figure 1. Video capture and display system block diagram

1 MAEGRERERRG B EIERE

CMOS %7 EI§ AL 4%, CMOS FIMG A& I as i H 1%
FEBIES, 0 FPGA KA JHR L s Yo JL 6L,
4 30 A7) RGB 15 5, FH A7l BI4MH SDRAM K5 22
1P, Gl UG AL B H O TIAL B 5 Fadid VGA
JNRRER B B B on 2 b, S AMB AT DUE TR
DY NGBEEESEBER Al SN kI R s R A INEY
H,

3. MUBERE R FhE

K ZGKH CMOS %7 ElIE AL &4 D5M, ik
A5 2N 2592 x 1944, Bk A Bayer
e, UGS R AT DUB R 12C MR TR E, X
Fr2 M R sk UL in VGA, SVGA, XGA %, H4k
W5 FBIER RIS SHH A LIS % . CMOS K&
fE PR USSR S 5, s i 12

20

fI AID ¥ a8 RIS S5k 12 AL 715 5,
B P ] 2 Fros

BT AUEE ERek, SERHEERE R, FTRAA
RGN BB AAAE T 7 R B AL %8 v 16 fL Y
SDRAM s i ¥, it ALTERA % H AVALON &
ZEREF NIOS Il . A& G+ CMOS K4 L&k
i ) Bayer P45 £ 4k 30 £7 RGB #idi )5, N
TR mAE R A TS, R[9:0140 G[9:5]4F A £
#—H SDRAM 1, ¥ G[4:0181 B[9:01FENFIH — F
SDRAM 1, Jf H RA =R 848, ¥ SDRAM X
Iy PR T A7 fg e, 3t — AR e TR T
EIREARE AR, 75— R A T Bos B EER 1
B, BARSEIUS RN RIS, K P R AL
oo AR NI RAEAE S, J5 22 AR Em i [F) 2045 5
T R I fl R A ) 4 2 T — AN AT EOW T CE ARG R

OPEN ACCESS



BT FPGA MG R AR [ s RS st 5 S

HULOESR, TN
4. SRERER

Ab S5 R G B 20 i B 48 - AD7123
e — A& NG 5, B&AE VGA BoRi s
FRER, BRI EAAER S R W T B PR, VGA
MIFEIE5 H FPGA B4, VGA FrfElt 7 a0
3 pnt,

RAE 1 4 FoRE F9RS VA SBoniEhlfers, 7=
4 VGA MK FEAE S, [l H 25 MHz 45 AD7123,
¥ RGB ¥ it 21 VGA &% 1.

ARG R s AR AT LR B8 T i B S CR SR AR
Bty B shidEat N1OS 11 T B 4 Al 5 A%

AR, Ebtn SVGA(60 Hz). XGA(60 Hz)2%.,
5. SLIRLER

A5 44 1 T s 4 P47 Y FPGA BC B ST 32
WG B, RERERBERIIE 5 P, ZEEaTLL
KR RN R, eIk B ARSI BT 2R,

6. HRIE

ASCBET IS T LA FPGA NIOS 11 84 % L
PR S R B oR R 88, BT R T A Ll gfs
RGHAR, FENEGRERRRGHE S T B,
8 T 510 58 N 8 1)L A KR BRI, BA
BRI LN S S %0 .

R w

AT 2

R LSRELSS |

A R K | LSRELES FHIH

Figure 2. CMOS image sensor data output timing
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Figure 3. Functional parts connection relationship diagram in display module
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Figure 4. VGA standard timing
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Figure 5. Video capture and display result

E 5. RERBERYRE

OPEN ACCESS



	1. 引言
	2. 视频图像采集及显示系统总体框架
	3. 视频数据采集及存储
	4. 视频图像显示
	5. 实验结果
	6. 结束语

