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Image data acquisition of multi-channel image
data based on PCI bus
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(1. Changchun Institute of Optics , Fine Mechanics and Physics , Chinese Academy
of Sciences , Changchun 130033, China ;
2. Graduate University of Chinese Academy of Sciences ,Beijing 100039 , China)

Abstract; A practical data acquisition scheme was proposed to meet the requirements of image processing for
asynchronous image data generated by several cameras. Firstly, the image data from different channels were
combined and cashed into a Field Programming Gate Array( FPGA) to transfer asynchronous data into synchro-
nous data. Then obtained data were combined again and sent into an independent FIFO for the second cas-
hing. Finally, these data could be transferred to a PCI9054 bus by a special interface. By using DriverWorks
to design the driving program and the multi-thread to realize the application program ,the dada storage and real
time display were complemented in synchronously. On a proper platform, the rate of data acquisition has
reached 80 MB/s, while the system offers real-time storage and display.
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Fig.2 Flow chart of data format conversion
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always@ ( ADS_ or BLAST_ )
casex ( currentstate )
sO. if (ADS_)
nextstate = sl ;
else
nextstate = s0;
sl . if (BLAST_)
nextstate =2
else if (BLAST_)
nextstate = s4 ;
else nextstate = sl
s2 ; nextstate =s3;
nextstate =s0;
default ;
nextstate =s0

endcase
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W+ nn
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s3. if (ADS_)

nextstate = sl

else

nextstate = s0;
s4 . nextstate =s5;
s5. if (BLAST_)

nextstate =s5;

else

nextstate = s6;
s6: if (ADS_)

extstate = sl ;

else

rJ.‘.“LLl'|le.I"mLLl"le.l||le.IJ.L""|I_I.l".I.LLLl""|mIL"
[
[ T 1

1 T T [ 1 ._‘.

. T

[ 3  Modelsim SE B 5475 B &
Fig.3 Timing simulation chart in Modelsim SE

4 BEshARF L R AR

4.1 EHEFEKES

TE Windows XP FREE N R IK ST, 2k HIHY
J& WDM 3K gl i J7 5 78, B B A 18 28 75 22 B A~
Wahfe )y . — AR T, RS,
BTV AL /0 $4F , IS e S5 E . o —
NIRRT BRI B R Y, T A T U
TR ESE, — R EE RGOk E ., Wit —

fiey PCT S IR sh Ay — i BT D e gk 2l
FEIF o

o T REAE TG AL I IR e BE S I O A IR
PRAR R IR TE BT SRS AR PP I, THRE A~ 22 o
DX, I HR T DMA 5% A% i BIL il e 251 25 %
5o RXPRLEN IR e 0 — B A AT 44 T 4R
AR MG 7 — N TR S . A BEHE
9Kzl DriverWorks 45 S FE Sy , SRS FE T 1Y LA
FARANIE 4 R



442 o DB 5

b %2%

’ OnStrartDevice () |«—s] 10

#
EEINET g

i
OnStopDevice () Be

[

Remove buffers

<y

Read data
to buffer 1

0

Read data
to buffer 0

B FARRF

K4 IKshFEF

OnDmaReady() StartDma ()

1

T AR

Fig.4 Flow chart of drive program

FEN R F AT & B B E R GE M 170 3%
S PR H S YR SN AL ) OnStartDevice () 4]
i, AT — LRI aR AL AR A, T DMA 36 C 2 14 ) 4
&, B PIA NoPaged WAFZZmh X, 4N AR ¥
}Fﬁﬁ‘%%ﬁ?}?ﬁﬁi%iﬁﬁﬁ A2 T FR R

JF IEAEAE PR~ 22 o X, B sl A 75 1 1% F R4~
Buffer 9 DeviceloControl pR%%., 4R J5 M 2 F R
i ReadFile () p& 50032 ORI , 170 45 BEESAH L
FH Startlo pREL, 7E 3K N AL 7 N8 FH OnDmaRead ()
FHRA) R4k DMA 3 Bi 4% , S8 )5 98 H] StartDma FF
i Eds , 58 — MBI AR e e LS  gEA
Hh BT FH BT AR 55 2 ), 3K BIK Bl Y R AR [

B2 170 B 8 BEAR S0 B — IR B .
4.2 NHAEFHRS

AR AR R VC RS . KR )7
W R AR R A BB AL T 2 B BN IS
FEAERGEN /0 5 P50 0 W, 4 5k 24 2
PN A7 LS5 Sk o7 FH R P ] AR AE %) o R e A
IO PR P AT DL B4 X ok 86 N A7 AT 484, TR AT
RAERT, SR AR BB S B IR 48 KNG | AR P
AT DA R IFRFE NAE 1 SEATHRAE , I 3K 2 7 7
XTYIFRNTE 2 475 ANBRAE, QNG 26 D42 5 i
FRRF R B S B &Sk shfe 5 F AR T
WL R R .

& F

N u%%@l*]ﬁ - T'“ﬁ%f?;f?[i]ﬁl

'HJEET

N R
-
2
S "
Hl

52 :(4%{%%@]1]{42; H }I"}iﬁﬁgf?li]ﬁZ ):'{> g

IS SRR TS AR T AT 2 i

Fig.5 Driver and application memory allocation
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