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step (3)
up shift line buffer

line buffer

step (1)
left_shift window_buffer

step (2)
read current pixel

window_buffer

A 1

WE 1 R BBE R R=1, MR R R
S 3x3 SBBAR R AN, I i AR AN 4k 4
line_buffer F1 window_buffer 2 N2 [X . H.H line_
buffer fRAFRT 2 115 AME R (E , window _buffer T4
U EUEPAR R MR R, AW S
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A7 S BRI SRAR R AU . BARRY BIDE g 53 4n
TR
algorithm 1; buffer based image detail enhancement

; line

win 9

input: current pixel 7(p); window buffer b
buffer b, ; filter radius R=1; scale factor y=2.
output; detail enhanced pixel I;(p).
1 for each input pixel I(p), p=[row,col]"
2 step(1): left shift window buffer;
3 b,(i,j)=b, (i,j-1), 0<i<2R+1
and 1<j<2R+1;
4  step(2) : read right column;.
5 b,(0,00=1(p) ;
6 b.(1,0)=b,.(0,col);
7 b, (2,0)=b,,.(1,col);

step (4) f
apply_image detail enhancement {

Hh T PEIAGR A0 1 5 50 B A Ry e, % T A B
AR R | R BB G A7 A FH AR5 R (B0 T LAF 5, 3 st st
B XRG4, TE A0S 2 1) Ao R 405 0
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8 step(3): up shift line buffer
9 b,.(2,col)=b,,(1,col);
10 by, (1,col)=b,,.(0,col);
1 by (0,c0D)=1(p) 5
12 step (4): apply image detail enhancement for

each pixel
13 I(p)=fU(p))+y(U(p)-f(I(p))), local

filter range S=b ;.
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input pixel

¥l 3 BIDE B0 R4

3 SLIEXftE 5o

3.1 LWEH
F T RAEAS SCER %) BIDE 255 0 A RobE | R
FH Xilinx V7 690T FPGA ith A #4758 1% & ( BIDE.

FPGA) , % Xilinx HLS &2 R EGA IS HITLEE
MFEIE T R HLS C++, 5 7 B IEE A XA
38 FH A P28 A 3, SR A Nvidia TX2 £ ARM
HEEG X C++5B 3534788 % (BIDE_CPU) , [A]
BF, 76 TX2 S5 52 B0 T 3 T 2% A0 X0 8 ik 2% 1 1%
YT ISR (PIDE) ) R F B UK DU A%
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Acceleration method of infrared image detail enhancement on FPGA

SHI Haobin, HU Hangyu

(School of Computer Science, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: Among the many cockpit human-computer interaction systems of airborne, vehicle-mounted, and ship-
borne platforms, the image detail enhancement technology can improve the ability of personnel to interpret infrared
images, which has very important application requirements. The enhanced algorithm running on the embedded com-
puting platform needs to have a higher processing speed and smaller time delay in meeting the needs of real-time
interaction. The current infrared video sensor usually has a lower resolution, and the image detail enhancement al-
gorithm still can achieve real-time processing performance on a homogeneous multi-core CPU processing platform.
However, as the resolution of platform sensors continues to increase, image processing speed and time delay are dif-
ficult to meet application requirements. We propose a method for enhancing and accelerating infrared image details
for FPGA platforms. By considering the FPGA's specific domain software and hardware computing architecture, the
traditional bilateral filtering image details algorithm is accelerated using local cache and search table, so that real-
time processing performance can still be achieved under the input image of the 4k resolution, while almost no addi-
tional memory access delay is added. While ensuring the processing effect, the algorithm greatly improves the pro-
cessing and delay indicators to meet the application requirements of embedded equipment in specific fields such as

the cockpit human-computer interaction system.
Keywords: acceleration; image detail Enhancement; airborne; FPGA
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