%42 % 2 Lo sk A2 2013 % 2 A
Vol.42 No.2 Infrared and Laser Engineering Feb.2013

FIFH FPGA IS EEE ) S e K 851&% 1T
FESAEL IR L, AR R

LPAREILKRF ©F 56T FR, 2L &R E 150001;
2. REEMI ARG BRI, RE 300192)

W E. aFERABALILFRNG A% RFHERLE AR PR BT R L5558
EHSZEMA, BBT A ELEALEGFEEEN VLS H#, BN R RALRKEEH, RERE
THINERESE, AFEATARRT ERGT e RN FARNIELAL AL, FHEREN, LM
B TR A NG FH REBAK, 1K 3% FPGA B T i 2 % K, /£ Altera 9 Cyclone Il % %) FPGA L& # T &
72 100 1 1024x1 024 &9 A%, R A 2 R e AR, Bk, T3 E e 2L ML T 4 PC HLiR A8 14
Imig, TR T HANK R LA AT 5%, I A5 ah B A2 T4k

KR B, @FiEKk; VLSI; FPGA

FESZES . TN713+.7 XEARERS . A XEHS . 1007-2276(2013)02-0537-06

High performance FPGA architecture of guided filtering
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(1. School of Electronics and Information Technology, Harbin Institute of Technology, Harbin 150001, China;
2. Tianjin Jinhang Institute of Physical Technology, Tianjin 300192, China)

Abstract: The guided filter is an edge preserving filter proposed in recent years, which can be broadly
used in many image processing applications such as smoothing, detail enhancing, dehazing, etc. A high
performance VLSl (Very Large Scale Integration) architecture of guided filter for single image was
proposed. The architecture of the guided filter was fully pipelined, which can process images at the speed
of nearly one pixel/cycle, without any off-chip memory. Moreover, a method which enable the size of
the filtering window to be flexibly changed at run time was achieved. The architecture was implemented
on FPGA of Altera’s Cyclone Il and synthesis result shows that the requirement of logic elements and
memory is acceptable for low -end FPGAs. Additional experimental results show that the proposed
architecture is capable of processing video with dimension of 1024 by 1 024 at the frame rate of 100
FPS. The architecture can be used as accelerator card for PC or front end of embedded systems for
different kinds of real-time image processing tasks.
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Fig.1 Block diagram of the guided filtering
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Fig.2 Conventional architecture of box filter
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Fig.3 Principle of integral image
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Fig.4 VLSI architecture of box filter using the integral image method
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Fig.5 Improved architecture of box filter using integral image,

modified parts are bounded with dotted box
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Fig.6 Proposed VLSI architecture of guided filtering
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Fig.7 Results of the proposed architecture of guided filtering
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