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Development of a High-speed Image Processing
Processor using TMS320C30 DSP

Zeungnam Bien *, Sang-Rok Oh **, Bum-Jac You ', Dongil Han ", Jae-Ok Kim ™"

" Dept. of Elec. Eng., KAIST,
ABSTRACT

A powerful gencral purpose image processing processor
is developed using a high-speed DSP chip, TMS320C30. The
image processing processor, compatible to the standard VME
bus, is composed of VME bus interface unit, vidco rate
image grabbing/coding unit, TMS320C30 interface unit and
bank of high-spced SRAMs.

The performance is cvaluated experimentally with the
gencral image processing algorithms and the results show that
the developed processor is capable of high speed image pro-

cessing.
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2-1. B4 iz

256K stol=sl =& sha: W(RAM)e =4 128K
ulolz 9] Aaw ofjzel(system memory)st 128K whelz s
o4 Wwel(image memory)® o} §of 2w %S
SRAM(CYTC198-25pc)%  A$8ted  F4%gd. A2W
HzeEdes VME W& deidfe)l&Rst TMS320C30
Ueisgolatst FAl XgE 4+ Rew TMS320CI0s
Aagied deer Aol xxads A¥ U +490
ol foiA = dolr}. A4 nels VME WA
 dEisMelaksh mAMA drsMolAY, 2e8a TMSI20CH0
deisfolzRst 2% 2g¥ ¢ Ues 2 oA U(frame)s)
d4d AL ¢ UAck. 4 =4YL 256x256x8 Ay

adol N d4E ARY ¢ New adel WY G4}
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TMS320C30 9 widwM2s] F3g Hojsinl FHH
WY ozdddd EEY ¢ Rd. MM qndddse
EE&ANole 8Bulmse A 16vzs a:rE FEE 4
govl gayald ¢4 TMS320C30% =229 Zc§
N2 e dYd gdEzdAsie 4§ g, ada,
o] sz Lel(control register)§ Fof TMS320C308) HOLD
4 RESETE& ol$sto dxMeltAs] $34g& Mojshu
uidwas 497 d YA J4YGLE Aoigd. g4
MReofs o) Wl d4olyd FHA RENY dyg
™A ¢ Now) Hol dALEF oj-§ste] o] f Uy,
VME deifo]23s] §Y945E (2€ 3)3 2.

address
decoder

ran
5 data
| e Rav
VlSI()N BUS
TMS320C30

VME
BUS

controt

1 regisier

G008,

2% 3, VME <le{sfelaRs| $odE
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FHANGE 8ul2 8 SRAMe AR 7I%e AR Ud.

A48l AgAefs TMS320C308f I2ul2  dfole}
NAg AR ojfe7] A 448 Bwm YgdoleE
4718] SRAMof <£23xHoz UdAln  TMS320C300]
ez XEY 4 USSR dAsie] Ud. A 3EKH
A4 XNYE AN & 256uje Ajxe  of %)X (shift
register}d o] #3he] 3x3 HE9 44§ 4o UYYY 4
few (2€ 4o deug. 29N d4delud
olf#ted 3Ix3 HE L% § 4oy ¢4 ¢ AFS §8
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FF { FF fp LL
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256 bit shift register w{ FF L FF |—a ML
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[————> uc
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(a) 3x3 4% ¢4
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L | Lo R
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2-4. TMS320C30 dJeisfol &

TMS320C30& wi¥of F(RAM) 9 #(ROM)3t A4
o 2 2] (cache WA 33.3MFLOPS9)
pgred dae Asdn 167MIPS A4 E A
n&e  dEAcizeld. WA A 2E
Wed Aold 60ns ol ojfolxn 32ulm 9] ool Wit
AulE s ozds M2g A= Ad. avd Ald
Ee(scrial  port), elo]wj(Timer)§ & Ao
DMA?I$& 1A i,

memory) g

7} A=

TMS320C30& VME L3-8 -] G&E2gH
xzagIc Lk L] WA AR NE isg
dRdoletd T&en Mg d¥s ¥ TMS320C30
ArMaaAge ol 4dal RL=(assembdly code)q 2 Al
WedAas shgeo] P MH(instruction cache} o] &2 o
sip vmels] Tgele) B d4E dNHoE ST 4
Aoz &5 -9 P SR 2io 285E LS

Y+ U zEa, WRd BFaeA dde) Jtse
F47(maltiplier)§ gz Yooz RELeH dabo}
9 A3e 4% 4oz AEg ¢ U, olsh o],
TMS320C30 dxMelaxdes Axd ofxgol) e gd
43¢ d44e] ¢nAFES nde 2 HAY ¢ Yg 29
obvz  YwiHes  Adel oW x¥sE  FFT,
g o o) H(correlation), FF£4$H Aol Egsie
Hage, 24%eddE D522 § ¢ U,

o a4 1%

&) dx el 249 TMS320C308 PN ¢ d4xe
=2 448 elfsod WryY(ilering), 2 Weko)4(correla-
tion), ¥F24Y dU4§E 2qE Hage 4% A zke]
28 228t ¢ndFET E42E ¢YNY & U

A8g HoAq HEA fel Y(mean filtering), OTSUS
Ay AHPA[7]¥8 WAy 44N YRAEE
MVME-110 CPU R x=(MC68881 33 8 M A (coprocessor}i
F4¢ MC68000 CPU-10MHz)$} TMS320C30(32MHz)&
AR d4AE AN Yo 2 WAAE (B
1) R},

Processing Time(msece)
Algorithm
Image processor { MVME-110
CPU board
mean filtering 2,107 37,837
histogram . 740 3,837
Otsu's thresholding| 6] 619 15073
binarization 827 6,933
total 4,893 63,680

E 1l 44AdA7 viaE

HBordantes e sjxx P (histogram)olr}
o] 2 st (binarization)§ 2] A4 &E3 MMel AAYL}
szl 43e FFA Pl REFL4Y dde] W
OTSUS HAodx A4S ¢9A7%e] & 15 ~ 204 H=
Aozt 47 AL ¥ & New 3 NALE 134 FE=
Aozt 471 Ag ¥ 4 RUob. TMS30CI0Y ol 4¥el
B x(assembly code)’t MHH# s YGAEFAE 7D
M At Adel dALE § 4 At

IBM PCotel 45 viaf $s8A IBM PC-AT(80287
x4 F4H 80286 CPU-16MHz)opx sl
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