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parallel{
int i, j, cnt, d, dd;
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y = hoty(img);
if(x>R && x<width(img)-R && y>R && y<height (img)-R){
cnt = 0; d = O;
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Description Language
C VPE-P
Medule name ‘ Number of CPU
1 1 2 4 8

Sobel filter 090 | 145(1.0) 087(1.7) 0.44(3.3) 0.28(52)
Thinning 029 | 054(1.0) 033(1.6) 024(23) 0.17(3.2)
OTSU 015 | 061(1.0) 042(15) 032(1.9) 0.27(23)
Hough trans. | 7.93 | 10.99(1.0) 544(1.8) 3.06(3.3) 2.60(3.9)
local max detect | 4.68 | 4.69(1.0) 252(1.9) 1.84(2.6) 1.03(4.6)
max detect 012 | 0.28(1.0) 020(1.8) 0.15(2.9) 0.11(4.0)
sum 14.07 | 17.57(1.0) 9.78(1.8) 6.05(2.9) 4.46(4.0)

01 0000000 SparcCenterl000 0000000 (00: O)
Table 1 Performance for pattern recognition on Sparc Center 1000 (unit: sec)

Description Language
Module name c ] VIOS IIT and VPE-P \ PVM and C
Number of Workstation
1 1 2 4 1 2 4
Sobel 0.69 | 0.78(1.0) 047(1.7) 0.29(2.7) | 0.73(1.0) 0.38(1.9) 0.20(3.7)
Thinning 0.09 | 0.15(1.0) 021(0.7) 0.29(0.5) | 0.14(1.0) 0.08(1.8) 0.06(3.5)
Otsu binarization | 0.06 | 0.42(1.0) 0.56(0.8) 0.67(0.6) | 0.10(1.0) 0.06(1.7) 0.05(2.0)
Hough Trans. | 6.44 | 6.97(1.0) 3.60(1.9) 2.10(3.3) | 7.44(1.0) 6.22(1.2) 6.58(1.1)
Local Max detect. | 2.05 | 2.86(1.0) 1.53(1.9) 0.82(3.5) | 2.21(1.0) 1.42(1.6) 0.81(2.7)
Max detect 0.05 | 0.13(1.0) 0.15(0.9) 0.26(0.5) | 0.06(1.0) 0.04(1.5) 0.03(2.0)
Sum 938 | 11.31(1.0) 6.52(1.7) 4.43(2.6) | 10.68(1.0) 8.20(1.3) 7.73(1.4)

02 000000DO0D0OD0DOO0O0O0ODOO00O0DODODO000 (0D: 0)
Table 2 Performance for pattern recognition on Workstation Cluster (unit:sec)
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disp(Inimage) ;

HOV=AR 2 S B, T CERMREEELET
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Fig. 5 A snapshot of VIOS



00000O0ooOoooo '100/6 Vol. J83-D-II No. 6

[15]

[16]

(17

[20]

[21]

Vol. 5, No. 1, January/March, 1998.

Mitsuhisa Sato, Shigehisa Satoh, Kazuhiro Kusano
and Yoshio Tanaka, “Design of OpenMP Compiler for
an SMP Cluster,” Proc. of 1st European Workshop
on OpenMP (EWOMP’99), pp.32-39, Lund, Sweden,
Sep., 1999.

Koelbel, D.Loveman, R.Schreiber, G.Steele and
M.Zosel,” The High Performance Fortran Hand-
book,” MIT Press, 1993.

goooo0ooo0oooUooy D0D0O0oOoOooUoooODOo
0DOO00D0,” 000, Vol.J78D-10No.20 pp.200-209,
1995.

Konstantinedes and Rasure,” The Khoros Software
Development Environment for Image and Signal Pro-
cessing,” IEEE Trans. on Image Processing, Vol.3,
No.3, pp.243-252, 1994,

Otto Milvang, Tor Lnestad,” An object oriented image
display system,” Proc. of 11th ICPR, pp.D218-221,
1992.

poooooy DOo0o0boO0oDO0oOOoO0OOoDOo0oOoOooODO
ODOOO0 AVS,” 00 CG, Apr, pp.193-203, 1991.
ooooooooo0ooOooUoooooy booooo
00 VIOS,” 000, Vol.J75-D-1I, No.8, pp.1328-1337,
1992.

H.Matsuo and A.Iwata,” A distributed image process-
ing environment VIOS II, Asian Conference on Com-
puter Vision (ACCV93), pp.715-718, 1993.

00 0000000 0ooooooooooy ooooo
goooooooooooOOoOoOoooOooooDoOoooo
0000000000000, 0000,Vol.36, No.10,
Pp.2310-2320, 1995.

pooooo0oU0OoOoy booboOoOoUoOoDOoUOoOoODO
gooooooOoooo0o0—oobooobooooDoooo
00000o0oDoo00oooooooooo, IPSJ Vol.4l,
No.5, pp.1459-1469, 2000.

0000000000000 0000000000,”Digital
Subtraction Anglography D0 000000000000
00000’ D000, MBE84-50, pp.31-38, 1984.

00 00,00 00, “Committed-Choice 000 Fleng
pgooooooOoOo0ooOoy booooO0OoOoO0: 000D
000, Vol.40, No.SIGL(PRO2), pp.23-31, 1999.
pgoooo0ooo0ooOoUoooUoooooDoooooOy oo
gooo0o0o0o0oo0ooooooooooooooy oo
00, Vol.37.No.12, pp.2398-2407, 1996.

Rishiyur S. Nikhil and Arvind, ”Id: a language with
implicit parallelism,” Technical report CSG 305, MIT
Laboratory for Computer Science, Cambridge, MA,
1990.

b O0obooobooobooboooobobo
gboboobbbooooooobooooo

10

gooooooboooobooonono

ogb 00 bOooo

058000000000 60000000
gooboooooobooboOobooOoooono 1
goooo0oooOoOoboooooOooBoooo
ooo0ooOo sooOoooooooooono 8
oooooobooooooobooooboooo
goooboboobooboobooOooooboooo

000000000000 000D000O00O00IEEEOODO

gb b0 booboood

Oob1200000000000000O0O0
goooobooooboboooboOooobooonono
oooooooo



