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Performance Evaluation of a Parallel Processor RIPE
for Very High Speed Image Processing
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The performance evaluation of a parallel processor RIPE(Real-time Image Processing Engine) for very
high speed image processing is described. RIPE is a SIMD type parallel processor with one-dimensional array
structure. RIPE executes a neighborhood operation with spatial parallelism, in a row-by-row pipeline manner.
There are three types of configurations of RIPE-system : Basic, High-performance, and Low-cost configura-
tions. According to the prototype system design results, typical filtering operation time on an image, whose
size is 2048 x 2048 pixels, was estimated. High-performance configuration RIPE has demonstrated thousand
to million times as fast as typical EWS, and thousand times or more faster than typical DSP.
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© Sobel Operator X Minimum(maximum) Filter
Image Size : 2048 x 2048 x 8 bit
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FEPLRD LI R LIHEENSL., $¥, B -
HERERE RIPE & LA EWS % Lot L <& b LB o
EZPL VB, BETRBROY 4 XA 5x5 D AF 4
T 74Ny ThHb, ZOEE, EMEMK RIPE
TOMIRFEIL 51.9ms TH Y, FLH EWS TOMLIRR:
i 193.6x10°ms THH. 2% b, FLE EWS &Ll
L TR RIPE B THEOMEEN %> Tn
Lefmans, iz, ROBESRE VAT, BET
WROHF A L4 63%x63 ODRFFHLT 4 Vs TH 5,
CDBE, FVERBAEE RIPE TOMELAS 25.5ms, L
EWS TOMHEKEAH 40.0x10°ms TH5B. 2Fh,
H EWS & W8 L CHETERHER RIPE 2B+ TG0
MEBEHERoTWA LiEESh B,

Ko, LA DSP K—F LB+ % &, S
RIPE B FREONIMEEN 2o T b Z LA HEE S
N5, FlaiE, BErRoY 4 XH53x3 OB/AMET 4
VT, B RIPE T OMIMEEH AT 1.6ms, Il
H DSP K —F T ORIFEMA 3.5%x10°ms TH 3.

5 87U

AR, eV A7 A% BT, RIPE OMRES
% 47 o 7oA R IC DV TR,
BEOHMEY X7 AT, BIEEMNTH 72, RIPE
DFEHEMFEL RIPE F v 7 QMRS 247 ) & & 25T



3. YH EWS, JLH DSP & ORI o> Ll HAL [ms]

BRI Y 1 X
[t nEam 3x3 | 5x5 15 x 15 37 % 37 63 x 63
RIPE 6.8 9.0 17.8 25.5
BERE#L DSP 16.6 x 10° — — -
EWS 136.0 x 10° | 328.0 x 10° | 2.8 x 10° | 15.3 x 10° | 40.0 x 10°
RIPE 77 — — —
AF4T DSP 56.6 X 10° — — —
EWS [ 131.2'x 10° | 1936 x 10° — — —
S RIPE — 1284 — . —_ =
TRk DSP - - - -
WS — 664.0 X 10° — —= —
RIPE 14 : 2.9 5.1 7.8
573v7 [ DSP 6.2 % 10° = = —
EWS 36.8 X 10° | 36.8 X 10° | 36.8 X 10° | 36.8 X 10° | 36.8 X 10°
RIPE 4.3 — — —
VRPN DSP - — — T
EWS 52.8 X 10° — — —
RIPE 1.6 9.0 225 385
BVl DSP 35x10° - — -
EWS 140.8 x 10° | 340.8 x 10° | 2.8 x.10° | 15.6 x 10° | 41:1 x 10°
RIPE ) 9.0 225 38.5
SAME DSP || 6.6x 10° — — D
' EWS || 140.8 X 10° | 340.8 x 10° | 2.8 x 10° | 15.6 x 10° | 41.1 x 10°
EWS : NSSUN4/40 (CPU : SPARC, 15.8 MIPS)
DSP : AVME-337 (CPU : TMS320C25x 2 {@, &f 20 MOPS)
&z, Lal, EROEGLICHET 2541, & FEREEATFHICL S,
IN b T4 i 7 Z T o AN
FONAMEOFHEGMNE 27 512 RIPE =~ s % v w

VARV R ERAMLEHBIC R o TWA LY, AR
BCOWET — 5 DARD RN %A UIzIEE S H W
B, RIPEZUNVAAY M OWREEFHET S
EHTERY, o, EROWELBITHETS
720, ABHEBLDOA VY 72— ARNAEE
ODTYATLARBTHLESSHS. RIPEF v 7T
MLTE, LOBHECHEROS LIS T 572
%, BHED RIPE F v 7 I RAEES LT w2 WHRESR
DAL, VIASBOER, RETAE) OFELK
% EDHET ETo T A, FRICRIPEDT —*7 7
F kR L, H3RTEGLEIIGT 5 &9 ME
{ToCwa, [oA7RS 508 LT, BHET7 «
Ny EREZREMT7 4NV R BEVAT A ETETSE,
FizT o T a, A%, WERLET IV ITY XA
OWTHKREL, L hE DA RIPE LICEHLT
W{TETHS.
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