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Abstract

! This paper represents the design of a real-time image preprocessing system. The preprocessing

system performs hardware-wise mask operations and thresholding operations at the speed of camera output

signal rate. The preprocessing system consists of the preprocessing board and the

main processing board. The

preprocessing board includes preprocessing unit that includes a 5X5 mask processor and LUT, and can perform

mask and threshold operations in real-time.

To achieve high-resolution

image input data(2048 Xn), the

preprocessing board has a linescan camera interface. The main processing board includes the image processor

unit and main processor unit. The image processor unit is equipped with TI's TMS320C32 DSP and can perform

image processing algorithms at high speed. The main processor unit controls the operation of total system. The

proposed system is faster than the conventional CPU based system.
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Fig. 1. Configuration of the proposed image pro—
cessing system.
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Fig. 2. Configuration of the preprocessor.
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Fig. 3. Configuration of the 5X5 mask operator.
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Table 1. Assigned addresses of preprocessing board.
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Fig. 9. Configuration of the image processor.

zy dWxg FolA 23 103 o] 0xC80000 4
0xC80004 WA & FAel7|2F e BRI z2F A% FHS
< A4 + de 52 AME3a, 0xD00000 WA o]
& 9% dolg7t AFHE 7Hos 33

OxC 80000
Interrace
wvitn

68040

Ox[DO000O

Frame 1
(Raw Data)

OxE Q0000

Frame 2

OxFO0O000

Frame 3

OXFFFFFF

2% 10, =z w2 e

Fig. 10. Contents of the frame memory.

V. 2ietAzl zioj2}

E =59 AaddA ALgEE I 487 =B &
A Fheets 224049 g FxA) W EHo 3 "o w&
of 3 ZHYL AL £ U&= Y9t Areal Scan Camerat
2 F2A7t 134430 AFETERE dta ok SHx
Fidete] E4o2x nINE st HEH volHe nEk
Agol 7hedte 42 dgog o dd=st shest
e & E 7 A

g2 FlvEls 1Ades Wdd F2xE WFsn
fen2 gidietd sALAZE AR5 Fejol e 23k G4
de Aok a2 AEE 8 239 J94e 3
537 d¢ ez e dvHez a9 1UAY IJAHE
+3 o= HE ALEgiT) ole} e HAo g AMo]oE
ol &3 T Alawe AF HAAY & Fokd U
izt Heg 5 o

tio

a9 1L 9% H5S .

Fig. 11. Example of image acquisition.

B =ToM AT A2"A AREE 22l FhHE
£ DALSAAFS] CL-C3-2048N-ST ZH2 A 1849l 3 2,048
A9 4 JHE FLaAE WAt glen AAFHoR
A/DHEE REZF WEHol QlojM, ddE #HIo B
RS-4229] 8HIE TiXd dl°|H=z ZHd= 7I5E 7R
At

AL FHdete] Fa AZ2E Y AT Jid ety
&7 A% MCLK, 238 A]#% A%<l EXSYNC, =& %
A 2%9 PRINC| St} &9 Azze & ¢ 33}



© dolEzt dole 2l Aol fFads dels LVALHY
Hio]e¢]l &8 7] 4139 STROB, 8H|E tixy g4 A
%1 DO~D7 Fo 9o}

1A FdetE ol &ate 18h1E 27 A= 1y
129} Zo] 4 A2 A #gsE EXSYNC 4l&s 71
mgkel] &3t o] EXSYNCY rising 1* & shue} Zo
A dEste] 4 Az Aol FislEelA LVAL A3E
HighZ #¥3ld LVAL 4137} Highd Wl STROBZ 7]
TOE 2Abe|Ewkg AdE VIzbEet 1Elel gk
204871891 8HIE T]H ¥ 34 doJE}7} STROBY %7]5 o]
cAH R FHHE SXME GEarh o9 2 HHL o
2l 2tglol diste] WHESHH & Zy el sl A4S

L. 2 o
ol_j.a T All:]'
w
’»—2cm:xoam—-—

PRIN
EXSYNC
LVAL
STROB SN AN
oaTA (D GEND GED
o2 s 145
LVAL STROB
STROB DATA

29 12 B2 Fidlete) F A Elol R,

Fig. 12. Operating timing of the linescan camera.
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VI. 23 % nE

2 =AM vtaa dskd ojx38) e slE o)
o7 FHEIo HAE HAHL G ol hgsted AAz
o7 AHY 5 e HAY A2dS AAslgon, a4
145 dAgBo)u Iy 16 FAHR ol 1249 @
20483t HYEE M= nIEE A AdEE
A HAS7Z 3lo Ao 2048x2048 B4 UdH Ak
st wpa3 QA o|AE AYE g4 dFH T A
A F dv s=do] HdAE F& AxErE FdEA

KO- KiSst - ArEisst =2A1 M3 3 R6S 199712

on srdolz Fdol JE FHe) dAe FHL 53]
LZEJ ML THo] Thed I¢ArIE 2% DSP
& AHgst] FAE

ARz 1291Y VMEbus A$A17HE 200us A=
EneR e

19 14 AHHE,
Fig. 14. The preprocessing hoard.

¥ 15 FAeRE
Fig. 15. The main processing board.

B oEwolA HAT "Xy Aage dygglel HEH
dE e 29 169 vk 28a 19 179 (@), W%
Zo] 3x3, 5x5 LOG (Laplacian of Gaussian) #F2=[10]
& ol&ata] A FAlo vlaz @At o)X AYS
Bated 19 189 Y-S ST + domw HA Z
e AIZHE dEte] dA 9y AP 28 anyoew
Mg 4 et

a9 16. 9HHge o489 94
Fig. 16. Input image without filtering.

ol ojololo ol oj1[olo

ol ol1lolo S| 2] -t

0] -1[ al-1] 0 -1 216 2] 1

ol ol-1] o] o 1] 2]

ol ol ol ol o oj of-1]of o
(a) 3x3 (b) 5x5

a9 17. LOG w23,
Fig. 17. LOG mask.



Journal of Control, Automation and Systems Engineering, Vol. 3, No. 6, December, 1997 631

(a) (b)

a9 18 (a) 3x3 LOG vh2=az HEy3 o
(b) 5x5 LOG vl2=A2 IEHE J4

Fig. 18. (a) Image with filtering a 3X3 LOG mask,
(b) Image with filtering a 5X5 LOG mask.
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