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FPGA Implementation of Vision Algorithm based on Matched Filtering
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We describe the implementation of a vision algorithm based on matched filtering on an FPGA. Detection
of a template image in an input image must be performed in realtime and robustly against occlusion and
change of illuination. Vision algorithm based on matched filtering can perform the detection robustly but

requires much computation time for 2D FFT and polar transformation. In this report, we will implement

the algorithm on an FPGA so that the detection is performed in realtime and robustly.

OoooDOO000 ooooO . OFO mi
oDooooooo oooQ T  OwO m
coogoooo oooo EENCICES 0o
~00 0000 oooo = How ob
0050000 mu_H_D\.y/D s U535 N g
LOoO—~0oog gloo g0 & o e = oU
oDooSoooo oo —« = W_DA w oU
ooo~o0ooo  SBloofd s oo o obf
DO0O0 0000 Z|00B2S = 00O 0 OE
DDDFDDDDDﬁuDDD@D g g0Og < O=
DOooO00O0oOo ooBsE 5 oo . OoX
oooooboooo S|oofBol — SO0g S o~
oDoooooooo B|ooZof — =9 & —0O
> Y -
ODooobOoooo 2loosoB 7 $0g o o
soooopooo Bloos® o 9o o =o
Tooo<oooo 2looodb S Bc5og SO
0oo¥Yoooo Bloogsl ¥ 05 T &g
80 & O <0 = 0Oy ;O
FDDDFDDDDﬁuDDDw) =) DlDD N gD
Dooooooodd S|Do0o0E X & Sooo O 20
DOO00o0O0Oo0d S|000 s [ Sooo <O
Doooooooo S|00o0o0® gooo o=
Doooo0ooo S|00000 §oo00 P
ooooooooo —|ooooo % oobooo DW
000000000 & o000 a0 oS
DDDDDDDDDDDDDDDDDDMDDDDDDD
o0o000000000000000 ;0000000
ofbooooooooooooooodjodooood
DDDDDDDDDDDDDDDDDDDDDDDDDD
DDDDDDDDDDDDDDDDDDDDDDDDAD
oDOoooddoooolooooooofooofd
DDDDDDDDDDDDDDDDDDDDDDDDFDD
D0ooo00ooooBooooof0EolooogBo
DDDDD@DDDDDDDDDDDDMDMDDDDDD
DDDDDDDDDDDDDDDDDDDDDDDDDDD
DDDDDDWDDDDDDDDDDDIDDDDDDMD
DMDDDDHDDDDMDDDDDD&DDDDDDDD
DDDDDDDDDDDIDDDDDDVDDDDDDDD
Ooo000oooooo0%oo0o0o0Eo00g0o0ng0
050000000005 000002000000450
05j000000000Q[p00000-00n0000450
05000800000 00000 000000050
ODo000=S00000Qp00000-_00Qg000ogo

o e e o e o s o o o e
Opooopboooogooooo
ODgooooloooopgoooog
OooooofoooopoooOod—o
DDDDDDDDDDDDDDDDDH

o e e e e o s > |

gooooood

1. 0000

Oopoooogo
OO0poOooogd
OD0ooOooOQgO
OoooO00dgO
ooDoOoOooooO
minlelelinlnls

|G| (r cos B, rsinf).

P(r,0)

2. 000000000

0000000000 Gres0|Grep|DATEGyes D
00000000000000000000
0 GinpD |Ginp|0Arg Gy, 000000000

Uooo0 gr,000000 g4, 00000000 «
00000 (z0,yo) 00000000 OOODOODODOO

goooobobooobooooooooboooooon
goo
ooo
ooo

ODeOoO<
o o O o e
og ..o00

o0 oh
Oogo0ooQg
Oogooog
_H__H__H__H__H__H__H_
_H__H__H__H__H__H__H_
_H__H__H__H__H__H__H_
_H__H__H__H__H__H__H_
_H__H__H__H__H__H__H_
_H__H__H__H__H__H__H_
oo ~oogo

a

oo—-oood
oo—good
00 000
o 1 e s o
o o o o e
o o o R
ooooOoog
oooooOog
ooooooo
oooooog
oOoOoooo



(a) template image (b) input image (c) occlusion

(d) deformation (e) illumination change (f) halation

Fig.1: Robust image matching
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(a) reference image (b) input image

(d) polar transforms

Fig.2: Detection of rotation
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Fig.3: Hardware to implement vision algorithm
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Fig.4: Example of pipelined memory access and com-

putation
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