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Abstract

In this paper, we propose an impiementation of an
¢fficient parallel Radon wansform on TMS320C80-hased
system. For an N> A& SAR image, we can obtain
OUNM/p) computation complexity in contrast to the
(XNMIpY of the conventional parallel Radon transform,
hy representing the projection patterns in Radon space
variahles instead of the image space variables, and
pipelining the algorithm, where p is the number of
processors and M is the number of projection angles.
Also, we can reduce the time for the dynamic load
distribution among the nodes and the communication
overheads of accessing the global memories, by pipelining
the memory and processing operations by using tripple
huffer structure. Experimental results show an efficient
purallel Radon transform of speedup 5,=39 and efficiency
=97 5% for S6<55 image, when implerrented an TMS320C80
composed of four parallel slave processors with three

memory blocks,
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Fig. 1. Radon transform in polar coordinate.
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Fig. 2. Overall system architecture of the parallel
Radon transform on TMS320C80.
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Table 1, Radon transform time and efficiency for
different image size and different number of

nodes,

Transform time

| Efficiency -
[unit : msl| (4-node)
i —— T '
23 unic %)
C— : - w l ‘. J— 47,,7 -
;%32 | 167 1135 | 081 | 054 | 7731

i

| — -
I : !

|

B4x64 | 5E5 [ 382 . 25 l 179 81.70

S S 4—3—— ;—-——— s e
| 128128 '2441'1419 921 | 695 878{}
‘)_._...‘...___..— _'___7 . _+ —_ e —— )
Y 256X 256

| o711 | 5051|3303 249 B 9750

[ i S B,

H IeflA Bo] ZRAMNY o]l§ A& J¥a7) ¥
ALEEE ZRA M8 o wel ate]7t slay, Ag =
22X A7 AR Fobgked o2l Za A ol g
Zgol A% Frietn Hyallel @ gdel avizt &
el wet ZIEMA oI EE FEE o & Aok
T Ay fHeiclzie AW H4Y ZeAME 14 A
Aot S wRET 47 AMEEHAS w0 A A
32x329 Agels o 3wAL waA AR 26~
6% 44Y Aidle o quAx wad g & 5
Advh ol R G2 A7 FrhE wek £ ool
A AL g 3T v tE:e] stelxahel dielE helel
B#7t A2d fdE der AsEd.

5 AE

Eomfel M= TMS320C807 W Al A= 4ol A Raden
Hig o el £Y #HEHE g Ty
) alell Radon &7t 22 HEFoesH w2l 5



1998 £ F ARBME T I2F KFHESCBMAA R E 2148 %28 98/

po 59 AR 78 Mol & A% NxXN Q4N &
= O(NMipy Walel OlNM/p el A% B3R Ak
dele] mrellA dpe] Aalslar iz Eetel A
tole] H AL dlojefg] Falo]l ofFoixin
2 3% W¥ F2E FRE dolzael
3 dE¥d 3 dg s
A F =g suu e mizy
Mol HE 2 M2 PR TMS320080
TE 4¥E du Qg ®Medelrie sAW

Aellal #H E=975%9] Z2AMMel o] EEE
S §=399 HRAXES AL 4 AT

L
L)

2 ok
o
M~k
o

|
e

fo 4T ¥
o

s
o

b
rlf

v
)

[
1,

et
‘ B
1 i

it
ood

7

miz oft o
Kol

ox
.J 2
=
2
2
o

[11 1-L Lin, and K. Victor, "Computer-based algorithm
for ship detection from ERS SAR imagery,”
Froceedings o the 3rd ERS  Symposium,
Florence, Italy, pp. 18-21, Mar. 1997,

[2] M. L. Brady, "A fast discrete approximation
algorithm  for the Radon transform,” SIAM [
Computing, vol. 27, no. 1, pp. 107-119, Feb, 1998.

[3] 1. L. €. Sanz and E. B. Hinkle, "Computing
projections of digital images in image processing
pipeline architectures,” ITEEE Transactions on
Acoustics, Speech, and Sighal Processing, vol,
ASSP-35, no. 2. pp. 19%-207, Feb. 19%7.

{41 Y. Pan and Y. H. Chuang, “Parallel Hough
transform algonthms on SIMD hypercube array,”
International Conference on Parallel Processing,
St. Charles, USA, pp. 83-86, 1990.

[5] C. Guerra and S. Hambrusch, "Parallel algorithms
for line detection on a mesh” Journal of Parallel
and Distributed Computing, vol. 6, no. 1, pp. 1-19.
Feb, 1989.

[6] L. M. Murphy, "Linear features detection and
enhancement in  noisy images via Radon
transform,” Pattern Recognition Letters. vol. 4, no.
4, pp. 279-284, Sept. 1986.

[71 M. T. Rey, J. K. Tunaley, j. T, Folinsbee, P. A.

Jahans, J. A. Dixon, and M. R. Vant, "Application

of Radon transform technigues to wake detection

in Seasat-A SAR images,” IEEE Transactions on

Geoscience and Remote Sensing, vol. 28, no. 4,

pp. 553-560, July 1990.

TMS320C82 User's Guide, Texas Instruments.

1995,

(9] V. Kumer, A. Grama, A, Gupta and G. Karypis,
Introduction to Parallel Computing: Design and

i8

Analysis of Algorithm, The Benjamin/Cummings
Publishing Company, Inc. New York., Chap. 4.
1994,

- 730 -



