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Near infrared real-time penetrating fog
imaging method based on FPGA
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Abstract: According to image degeneration on foggy days, a penetrating fog imaging method combining a near
infrared imaging with a video image processing is proposed. On the basis of the characteristics of a low contrast
image on foggy days and the high comparability of histogram of contiguous field in a video image, an improved
histogram equalization algorithm is presented. Experiments indicate that this algorithm simplifies the system ar-
chitecture, reduces the complexity of logical design, and saves the hardware resources of high speed memory.
Moreover, it has been simulated and verified by a MATLAB and implemented on the video image processing
platform based on Field Programming Gate Array( FPGA). The experiment results show that the near infrared
wave band has a better penetrating ability on fog. The improved algorithm enhances the image quality on foggy
days while meets the real-time requirement for currently a standard video image of 25 frame/s. With proposed
method, the visible distance has been increased over 1.5 times on foggy days.
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Fig.1 Logical architecture of improved algorithm
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Fig.3 Simulational waveform of improved algorithm based on Quartusll 5.1 software
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Fig.5 Visible light image and real-time enhancement image based on FPGA in fog
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Fig.6 Infrared image and real-time enhancement image based on FPGA in fog

X5 FARBEAY AT WG AT 2L AME S B A%
TE FPGA BEPFF- 65 LA 1 5 PRI B0 A 530k 16 5t
UG ELRR 1) 2 Bt A7 70 M, S 2R sk 1
/ji;‘ o

x1 JEBKRFEITHN

Tab.1 Statistic analysis of images

5 BIA (256 IREH) I (bit)
e E 153.200 7 4.1729
] U R 5 131.270 0 7.8214
ELTAMNES 153.6219 4.249 1
VLT AT E 138.128 9 7.8423

XTI S (a) FE 6 () AT WG AT 2141
PN BR AR G B B3R 1 B8 AT, 55
KA LLAME BRI = T 7] WOGENR K 6 (a)
TREREHEA L S R B P, UE B 21 A i B 2
BHHEAF B FRE S . XTHIE 5 FilE 6 D & % A
FPGA i {752 iof 1 i ) R S o Bir 3 1 1R 58l ]
HIEET FPGA e By B X i A 0545 21 i &
TG (1 R 5 80% , 448 5 5% 114 5 253 il

S

X HERE W] R
5 % ®

ARICHE JeAe CCD g Ak e g, R4
ELIAP o ilb e A N 4= ibE PN KN W iiBuR)
FBGIE TN BERA AP IB e . HAR
TG E AR AR 25 A B R LS PR
FRAR P B 7 B v AR A ekt 7 1 3
FYEIFTE FPGA KGR AL V- & AR 5230, 30k
T MATLAB Hifi{i AR . SCIRgh R, ik
Bkt T RBA AR BT IR,
T AL PR ANEE A A A OO IR 18] 70 A S0 i 5 1
i SRAM S Ry A7 il 020 HLB, 1920 T 30% 1Y
BEPERAS . SCrP R TR AT L0/ M e LRI AR
LT FPGA 1 St PR elek E05 PR AL 0%
Ak P TS PG 6t 55 K RIS RE DL B4 o 1. 5 % LA
e TRTESF A R T A5 Ak L i 552 B P MR i AS 22

[1] Al NABOULSI M C,SIZUN H,de FORNEL F. Wavelength selection for the free space optical telecommunication technolo-
gy[J]. SPIE 2004 5465 :168-179.

(2] B2 &, wed, RARE,F. RSk s KRB G ISR L], R&E%F K ¥ $,2007,33(3) :55-58.
ZHAL'Y SH,LIU X M,TU Y Y, et al.. An improved fog-degraded image clearness algorithm[ J]. J. Dalian Maritime
University ,2007 ,33(3) :55-58. (in Chinese)

(3] PSGR, Fm, 740 4. —FhER LM% 71 T]. 3 AL A ,2006,26 (1) :154-156.

RUL'Y B,LI P,SUN J T. Method of removing fog effect from images[ J]. Computer Appl. ,2006,26 (1) :154-156. (in



555 1 TR, 55 BT FPGA BT LD AL S 55 A% vk 451

(4]

(5]

(8]

(9]

[10]

[11]

(12]

Chinese )
o, B — T R Uy 22 1 % R IEUG IG5 7 (1] 3+ S AL s /A ,2007 ,27(2) :510-512.
ZHAN X,ZHOU Y. Algorithm based on local variance to enhance contrast of fog-degraded image[ J]. Computer Appl. ,
2007,27(2) :510-512. (in Chinese)
EF B, FRR,F A JET Z R Retinex BYECT XOGEGIERITENIFE[T]. L5 4% £42,2006,14 (1) :70-
76.
WANG Y CH,LI SH J,HUANG L Q. Enhancement of radiography based multiscale Retinex[J]. Opt. Precision Eng. ,
2006,14(1) :70-76. (in Chinese)
ZHU X F,WU F,TAO CH K. A new method of remote sensing image recovery based on WWC[J]. SPIE,7156:71561.
HINES G D,RAHMAN Z-D,JOBSON D J,et al. . DSP Implementation of the Retinex image enhancement algorithm[J].
SPIE ,2004 ,5438 . 14-24.
FHE. AR DA EM) BB ARRIM] 2 L b R R H R, 2006 :90-93.
ZHANG Y J. Image Engineering(I) Image Processing[ M],2nd ed. Beijing: Tsinghua University Press,2006:90-93. (in
Chinese)
EFaER, A, AR R MLLINEGR L 5 XU S8 T]. & F 3K ,2007,5:33-35.
WANG X D,HE M,WANG X S. [J]. Electronic Technology,2007,5:33-35. (in Chinese)
REW,BE R R, F SRR RGN FPCA H2OBH[J]. 5 45% £42,2008,16(5) :931-936.
QIN L. CH,FENG Q Y,ZHANG X et al. . Design of interface in asynchronous motor control system based on FPGA[J].
Opt. Precision Eng. ,2008,16(5) :931-936. (in Chinese)
W& HREAE B ) FPGA A RRVRZSHUERL PC BZBTHT]. + Bk R 2007 ,33(1) :105-107.
CHEN X D,LIN Z X,HUANG Z L,et al,. Design of FSM simulation for I’C bus based on FPGA[]J]. China Measure-
ment Technology,2007 ,33(1) :105-107. (in Chinese)
k4, 2k Altera FPGA/CPLD #2031 (& 200 ) [M]. Jbst: ARHRHL H i, 2005 :119-139.
WU J H,WANG CH. Altera FPGA/CPLD Design( Senior Section) [ M]. Beijing:Posts & Telecom Press,2005:119-139.
(in Chinese)

EZE N : TAER (1984—) 53 ML BN UL TSR , ERNFIE T AR EORITFE . E-mail :252371788@ 163. com





