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Design of Video Processor with Auto-Focusing
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(College of Information Engineering » Taiyuan University of Technology ,

Taiyuan 030024 ,China s E-mail : zhangbo0351 @163. com)

Abstract: The paper introduces the design of a kind of video processor with the function of
auto-focusing. The video processor receives digital YCbCr video signal. Utilizing a piece of
DDR2 SDRAM as frame buffer, the video processor realizes the function of format conver-
sion, frame up-scaling and color space conversion. The paper proposes and realizes an im-
proved gray scale differential auto-focus algorithm and calculates the focus value of the cur-
rent image real-timely. The mountain climbing searching strategy is applied to control the

moving of the focus motor, and the auto-focusing of image is realized. The whole design is

realized in VHDL and verified with Xilinx XUPV5-LX110T FPGA developing board.
Key words: video processing; DDR2 SDRAM; frame up-scaling; auto-focusing; FPGA

1 g El

Wi P AR B B S 8 - R AR B 19 20 B
A TARKEE (5 g 4 BN 4 5K R AL
ST T 3 R R R TR — ARG o
FUGARE B 7E VGA WoRis LR R, BT

55 70 B R B AR R R AR I B AE VGA R
o L ST A R T 6 H A PR PR AT R 4R
Th A0 25 ) e 40 25 e i A B FRT . i3 B Y

Wi B : 2010-01-25; &iTHHI: 2010-03-04
BEE£mMB: BEARFFIEE I E (No. 60772101)

PH AL B RS A PixelWorks 2 @ ) PW1226,
Tvia 2 #@ 19 TrueView5725., Averlogic 2 & 1Y
AL250 g ik 24w B WSC2000 45, R E ik
PR AL U ) S5 B0 A0 P AR ) it S 42 T TR
R SE T RE H il T I RE I E L AN REE T s
FROR I 6 KR4l B S R AR 5SS

H1 T FPGA & 4 1y a] 147 &b B8 Iy B2 Hw]
AR AR G0 g AR 0 RN T HL W B Ok BTz
[F] I I o Ak B 2 L % T2 4R A8 8 LA & DSP 5

YEE @A kI (1982 ), I 2 ol dL A WL BF 5T AR L B 80, BIF 5805 1]y 22 B Ak B 68 30 15 48 ol iR



%3

iomE, S B A SR B BB AL FLAR 1 i T

397

BLLIP Core T ik A 3] FPGA it FPGA
AJSE B D) e O BE , FPGA EIHE T R4
BT IR A4S Ok B SRR . A S
A Ab B 45 ok H VHDL & 5 # &, Bl — A
DDR2 {74 &5 AF Ry Wi G A7, 52 90 R B iR 42 7
P 10 O S0 I — b ek K B 25 4y B B REESE
ST S AT PR Ay R L 4 R R
W A7 ) SR £ 25 3 R P B % 2y ol Y T TR Y SR
ORI B e K SRS I B B R A

2 AATHERAE
I SRCES T R

'
5% I 3R H FPGA ‘» VGA #%1
v

\ S HH ’fff'«?fiijﬁﬂﬁ%“

K1 RGEHER
Fig.1 System diagram
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Fig. 2 Interior function module
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Fig. 3 Interior register structure of format conversion
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Fig. 4 Interior structure of focus module

B S ABIAT AT 2.5 3 ATHUE S AB1T 847
3. A AT B S A BT GAT 4, [ AT SAE 1,
2.3 g e B R SE IR L B S AT RUR S
ANBITTRAE 1, R0 AT RAF 2.3 4 rp B8040 132 1
PN 7t S LA AT R i
BEEH ., L S I ONAT A7 s i 4K
it IR AT G2 A7 B2 1 B WA 25 0 R A i
(19 3 A TR WIS 2 A7 v (] 27 A7 s X by 350 32 o
1) f (s ) 183 R R AR SR B A S ED AT oK
HE Y T 1 3R A BRI RR(E L O K SR AR R M o 3
R,
3.9 HEREHR

R BIAR R B 3 3R BRI A A 4R
1 7 V5 R 41 bR BRO(EL 1) EE e 5 0 2 1) 3R A L L
(14 5% 2y J5 1) S Bt 2y 20 80 e Y i TR AR 1Y) 3R £ ek B
(ERG o NS EETIDNSEIE 3-8

AR ST B AT B O L A R AT IR
Y[R 2005 5 i 0 e 40, £ 2R £ v LI T S [
JEJT S — L AR T — S B G [F 20 R B
KA H 2 IR B ) SR AR R A
T P4 B 5 A bR B K T T — ot BT 45 ) 2R 4 ek
1B s D227 Y i R LU AT — 3 AR Wb, U] g WL
Bl 07 o] IE B AR SE 10 % 07 [ 5 Bl — 0 [W B 7R
— IR 37 6] 25 T B >R B R £ oR B MH L 45 R
T — T P15 1 2R A pR BUME L DU Ak 252 ) % 7 ) B
Bl A5 /N T — i AR 0% 3R £ eR BSOS DU 1) A R 7
) % 8 — L 5 I AU 3l B 3 ARSI 4556
— YR AR 1 SRR R RN T I — T R 10 2R A o
B D0 3R B B OB E 1) B 2 O ) % DU ) A i
T i 5 g 5 AT — S B 1 3 6 26 F B
P A 2 T PR R A R B 5 0 e o B IR R £
BRI B KN 5 KT 06 7 B (IG5 A R BUfE
W2k S IZ 7 ) 5% By, /N T 00 IR L T 2R A R
B DU ) AR 5 1 B By — 2B e A Ik LSS B, A
R AL,
3.10 EBHLIEENESR

H AL 0K 3 A5 B A A 15 RS Bk ) R LA )
7 1) R By 25 550 A BTN ) AT B Bl K e A S

45

BT — R R A A B R R R KR A0 B
fow s AL BL T i A R A% 2B e TR T
0,73 5] B 450 55 T BE T EL AT A B A &1 18 9 5 E



i

400 L Wil 5 i) ZN %5 25

ORI AT AR A s R IR I R R E R R AE O Ak B R N
wms LB R R B S R b T RBIE ST TR PR — IR BRI BB K R Rk
B P LOZRRA S B R AR E AT L SRR,

AR 3t B e P50 11 5 A A A o P I AS [ Y B 5

& % X #:

C1 1 ARAR, TALHE 5 JL. 6. R F FPGA 89 # A X A& 28 203 LML b st HLBK Tkt At . 2005.

(2] K= EPIR 505 .55, DDR2 SDRAM #5839 81 H 5 9B HT 1. # & % 55 3 J 4. 2005, (3) :203-207.

[ 3 1 )4 9K . 8 Kot DDR SDRAM $i il 8 ) FPGA S Bl[T]. & F 3 A & A 2003, (11 :61-63.

[ 4 ] Zhou Changguo, Kohn Leslie, Rice Daniel, et al. MPEG video decoding with the ultra SPARC visual instruction set
[C]//IEEE Computer Society International Con ference, San Francisco, USA:IEEE Computer Society, 1995:
470-475.

[ 5 ] Subbarao M, Nikzad A. Focusing techniques [J]. Optical Engineering ,1993,32(11) :2824-2836.

(6] (RPN 220y R 3 TR 22 73 16 1 B SR AR BOR [J . b & £ 42.,2003,30(2) :53-5

L7 0 ESE5F ARG F oK 45 56T B AC B 3B A sl AR D7 ik B e l) ] AL B LR F 4R 1999,12(6) :612-614.

[ 81 EFH SRR 380K . %, LT FPGA [ Pt i (R a8 S50k [T . 3+ Au s A BF 5T . 2009, 26(1) .224-226.

P3IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIDD

AMAREFRTHAENESAN

1. 4 faiAe 4 42k B F R =45 F ik, #l4e.2 613.3,3.141 592 6, [ KA 1/4~1/2 N5,

2. BN BUNBE AT 07 R B E

3. ZARBCRAEW 4T, Blde  F—ANDEADPHELE T IR EGEFTR. DR EEHHFHS
THAEHF AT HENTEF K N"HBT—175.

4 BB FREESSR T ARSI EALPXFH TR FHAERN, Al +=fe—F27F
7V A R 121 500 FURC12.15 LR R R1241 5 BH,

Lg T ORFAFREAF RN, TAL MR FER, #l4:"5 000 KT A F RS TR, 12
“5 000 RVAREE RS TR R A AFmE K,

5. BB A AAEH B 2B,

4R & B iR Sk ay A

a. il PALARFA RO A S B B F A K ES 1L ANAEE W@, Hlde:Nesmidkk, mH kN-s
LE IR AT R 2 AR, —ARBFENG L Qe m,BF SR KD m,MQ * m, {25 e
3k ¢ r—n‘ MEBR Qe cm; 5 —ANEREBEF LA AT F Rt k

i3 A5 AR R AR TR (52T XD MR G A4, ) Sk — ﬁximﬁ T a5 1A EALET o A
*&Xmﬂ%oﬂﬁm§¢ﬁ$ﬁbﬁmmem%khﬂﬁﬁkﬂﬁm%K%K%Eﬁdﬂmm-K%
E R kJ/(mol « K)= J/(mmol « K),42 J/(mmol « K)Z RN &,

C. —fE AR LA A 04 5 F AR F) B mid) 3k,

d. BEBEGSFARKE OR AKRELRSTH LN, 98 THI ML H 12 )f L L5k,

e. JiE#4x kg #)4).



