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Parallel Matched Filter implemented on CMOS + FPGA Vision

*Kazuhiro SHIMIZU (Ritsumeikan Univ), 0 Shinichi HIRAT (Ritsumeikan Univ)

Abstract— This paper describes a parallel matched filter implemented on a CMOS + FPGA Vision. This
algorithm can detect robustry the position of a planar motion object, but requires much computation time
for 2D-FFT. Thus, we design a losic circuit to perform matched filter on an FPGA.
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Fig.2 Circuit design overview

Two-Dimentsional C(x,y)
IFFT

FFT ID-FFT1 —— .
controller | [ — 4] o ACT
FFT_START — |
N 1 = REQ

¢ ID-FFT I

OUT _DATA

FWD_INV

ADDR

INP_RE ID-FFT 11l

ipuil

HH ™ LENGTHWISE
I, END

INP_IM S comntir > OUT_RE

LH—! IDFFT IV
—

0 t+ OUT IM

: Q00 0 ® 6 @ ®
Total time- - ‘.®‘| i ®i f ‘|®‘. ——t—
IDFFT Modulel b2f— =20t 1&y 10
1DF:Tu1\;odu1czf® i 1 @) ! @i -
lDFFTModu1e3!® C) ;®: |

o' o 'o!

IDFFT Module4 }

(DData reading phase
@‘FFT processing phase
(@Data writing phase

Fig.4 2D-FFT module timing chart

Fig.5 Complex calculation module
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