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This paper, we will build a real time vision system based on matched filterd A vision algorithm based on matched

filter can detect robustly the position and the orientation of planar motion objectl but requires much computation

time. Thus, we will implement the algorithm on an FPGA. We will apply C++ based circuit design to implement

the algorithm on an FPGA. 00 0000000000000 0O0O0OODO0OOO0O0OO0OOOOOOOOOOOOOOOOO
Keywords:FPGA, Matched Filter, real time, vision 00 0000000000000000O0DO0O0OO0OOOOODODOO

1 0000

0000000000000 (D0)00O00O00oOooooo
gooooobooooooobooooooboobooooboboboooo
gooooboooooobooooooooOoOooobOobooOooo
goooooooooobooooooobooooooboobooboooo
goooooooooooboobooooooobooooo,boOoo
goooobooooooooooooboooooboobooooo
goooobooooooboooooobooooooboobooooo
goooobooooooobooooooobooooboboboooo
00ooooooooOoO0000O0O0 38ms00O0000O00OO0
goooobooooooobooooooboooooboboboooo
goooobooooooobooooooboobooooboboboooo
gooooooooooboooooobooooooboooooo
gooooobooooooobooooooboobooooboboboooo
oooOoo pCOO0OOO0OOOOOOUODOODOOOOOO
O0o0o0o0o0oo0ooO FPGAOODDOOUODOOODOOOO
gooooboooooobooOoooobocoOoooobObooOooo
gooooboooooooooooobooOoooboobooboOooo
000000 FPGAOOOODOOOOOUDOODOODOOO
gooooooo

2 0JO0bOOoOoooooog

21 0DODOOODOOO

0000000000000 00000000000000
00000000000000000000 gref(z,y) 000
00 Ginp(z,y) 00000000 Grep(€,0)0 Ginp(&,m) OO
oooooDoo m(z,y) O

_ Gmp(&ﬁ)
M(&,n) = Cros(E1) )

gooooooooooooobobobooboboboboobooo

m(z,y) 000000000 2000 yOODODOOOO

goboooboobbooboobooobboobooboo

gobooboobobooboooa

22 0DOOOOOOOO
goooobooboooooobooooboboooooonDo

gooobooooobooobooo

H AR EE [No.03-4) BART 4 7 A « A% ha =7 AFHES 03 siEwmUE

1) DO0D00000 gref(z,y), 0000 ginpla,y) D00
gooooooobooboooooooboboo Gref(€777)D
Gmp(g,n)DDDDD

2) 00000000 Gref(€,m0Ginp(&,m) 0000000
000 Go(§,n0Gi(&n) D000

3) 00000000 Go(&,n)0Gy(6,n) 000000000
00000000000000000000000000
00000000LGo(E7)DLG (6,7 00000000
0000000000000000000000

4) LGo(&,mDOLG(6,n) 00D00D000000PG(r,0)0
PG,(r,§)000000000000000000000
000000000000000000000

5) PGy(r,0)0PGy(r,) 000000000000 DODOO0O
000000000 E(e) 000000000 «a0000
oooo
E(a) = [[[PGo(r,0 + o) — PG (r,0)) drdo

6) 0000 gimp(z,y) DOOODODDDODOOOODODODO
0000000000000 0D0O00O00DO Geetlén)
oooo

7) Grot(6,m) 0 Grep(6,7)00000000000000D0
00000000000000

000000000D0000000D000000000000
000000000D0000000D000000000000
00000D00000000000000000006)000
0000000000000000000000000000
000000002005 000000006)07) 000
0000000210000000000000007)000
0ooooo

3 0000

ooooooooooobooooooboOoooobooboOooo
ooo0o0oooo0o0oUoUoooooD pCOODOOOOODOO
00000000000 0000000000 Table1 OO
goooobooooooboooooooOoooooooooo

2003.5.23~25 B AET

2P1-1F-C2(1)



poobobdoooooooooooobbobbobboboobo
oo bbobboboobo
oo (DDDDD)DDDDDDDDDDDDD C++0000
00 System Compiler O O 0 O O System Compiler O C++
000000O00OO0oOo0oooOoO verilog-HDLOOOOOO
000000o0C++00000000000 Microsoft Visual
Studio C++00000000000O00DOOOOOOOOO
g00oooO0OO0o0o0oOoUoUoUoOOoOoOoOOOoOoOoOoOoOOogo
od0ooU00oQoUO0ooOO0oDOOoUOooOUOooOUOOoDoOoOoo
oo bbobboboobo
00 FiglOOODODOODO SRAMOOOOOOOOOOOO
image 000000000 SRAMOOOOOOOOOOOO
00000000 00O0O00OD0U0DOOFigl0ODODDOD
oo ooboobooboobo
oo uobobboobo
o0ooO0o0o0o0o0oOoUoUOOoOoOOoOOoOoOoOoOoOOOUoo
O0O0DO0OFPGAOOOOOO
00o0o0O0o0o0o0O00oU0oOOoOOoOoOOoOOoDOoUoOoOUOoO
j00o0ooO0O0o0o0oO0oOoUoUoOOoOoOOOoOoOoOoOoOOOoo
00000000000 o0o0oooooooooUOoro 0
pooobooobbooobbooob zx0yobobbood
00000000000 b0o0obO0obO0Ob0oDoO cosbOoO
O0sin0000O0O0Ocontrol 0O 000000000000
cosOsin0 00000000000 00DDODOOOSsinOcos O
0000000000 control 00 O0O0OOOOOOOOO r
gooobooobobdgzbyb000oobO0o0oooboooo
O00ooOooooooe<e<180° 00000ooog

4 00O

00D0000000000000000 Fig20000O
0000000000000 CM59(Xilinx O VertexE 2000
00) 0000000 FPGAOOODOOOODOODOOODO
00000000000 MU200-VDEC(ODOOODOO0)D
MU200-VENC(O O 000000 )IMU200-SRAMOMU200-
EX40(FPGA 000000)000000000000000
0CCDOOOODONTSCOOO PALODODODODODDOD
00000000000000000 Fig.3-(a)dFig.3-(c) 00
0000000000000 FPGAOOODDOOOOODODO
000 Fig.3-(b)dFig3-(d)000000000000000
0000000000000000000000000000
0000000000000000

5 O0O0OO

OO0 FPGAOOOOOODOOOOOUOOODODOODOOODOODO
goooooooboooooOooOoooOoooboooboooon
gooooooooboO0ooooooooOoooOobooOooboooo
goooobooooooooOoooobocoOoooobObooOooo
gooooooooooooooooboboooooooon

gooo

[l 00D000000DO0O0 : DODO00O00ODO0ObDObOOO
ooooooooooboo ;0oo000o0o0o0ooboooon
01940000000000 194-7, 2001

Table 1: Simulation result
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Fig.3: Polar-coordinates conversion
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