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Nighttime Dehazing Algorithm with Adaptive Global Brightness Compensation
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(Microelectronics R & D Center, Shanghai University, Shanghai 200444, China)

Abstract: To address the problems of color distortion, heavy texture loss, and poor dehazing effect in the
dehazing images of hazing nights, this study proposes a night-time dehazing algorithm. Adaptive global
brightness compensation, homomorphic filtering, contrast limited adaptive histogram equalization
algorithm, and joint bilateral filtering were used to process the hazing images, and the dehazing images
were obtained by combining the atmospheric scattering model. The experimental results show that this
method has a better night dehazing effect and faster processing speed than the comparison algorithms. The
contrast, mean gradients, and entropy are improved, and the color distortion and texture loss are effectively
reduced.
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Fig.1 The effect of the algorithm in this paper
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Fig.2 Flow chart of adaptive global brightness compensation

Xot+n,ypt+n

[pv (X,y):l
Dy (xoayo) =t 2 (6)

K Py (xg,0,) Bt EUR Ny TERINN nXn

BT SR P py (o) BORFLEEHR ey TR
FOLE (ropo) RN . ST ATLURIZERE R L)

AT SRR, R S L R (5 BE 3 A S 25

M4 5 B 0T PG B X S e A, A F R
K(TFTR:

956

n’ ~[pv (x,y) - Dy (xo’J’o)]
|:x+§:+n|pv (x,y) —Py (xo’y0)|2

(7)
b Iy RoR#EAT 1 R G R
BEAT B & R B, ) SR O

L (x,9)=py (x.9)- 1+J



F43%E 104 Vol.43 No.10
2021410 A MR IE S5 R 6 4R R R ME T 8] 22 B Ak Oct. 2021
n’- rgm(()[pv (x,y):l A(x,y), BRI 4 & 0 I TE S 50 FEe AR S BU AL AL e
®)  FHMEER I, ):
pv(x,x)=Dpy(x,, ,
2 ey e = B °)|} I(5)- A(5)

X o HIENERGIZH: Q)RR KHR
nXn B RAEIER % T o R A @) AT IS E o]
A58 R BUG Iy(e,y) R 3G 2 P T
1 (i) =(1+ ) py (i) ©)

e yey) B A B2 I 25 B . P R
I'v(x,y) SCFIBIE Iy(x,y). EREEIE Ly a i
% RGB BUtaAsiAy, R 3RA BN 4 R 52 R 1A il
Ja I AME IR T'(xp).
2.2 BEHTERIIRE

CL RN IE J5 R B 5 2% 1 2 103 5 Al v A K
FIsE, NA MR R RGEEKRE, KX He
(3% S 2 v 5 VR SRR B BTN T O 2 Z BB AE NI
W S8 FASIEEE T EGGRE, 5Tl HFE
if/b; CLAHE kvl DUA skce g &, b B
BEERE . FASCRHFZAJER . CLAHE Hi%
XEAMEBG I(ey) BEAT AR EE, T3R5 08 25 55 B
JCey)o TR BT R (] G 22 00 s R IR I FR A 45 51
SR SR T M Aok SR R] P SRR B R (R K S A, RS
FIF 2 A (10) IR R BEUE RS el TH B Ax,y)s BA
B KA A A HEATIE S 20t & oudt 5 1%
SRR SRELA R (1) prs

A(x,y) =Gaussianﬁlter(6£1{r}?g§}(1” (x,y))j (10)

oy = [ I'(xy)/A(xy)]
At Ty B
A ey BB R A(xe,y) R REEME A,
B E BUEAMZ EUE ') TG R E R TP HEF AT 0.1%1
SFRMGEFEE . SR PE I ¢ ()L G E,
IANE S a8 F AR . TS XU pEs: B4 4hik
G o .. BRI SEA FIE R, A HFLE
BER ¢ (e ) BEATHE— 2B BORE 4R AL AL FR U2, Ah IR A
W 3 FoR, BETREAIMLIERF '(x,y).
23 WEE%

Atmospheric
optical value

J(xaﬁzznmx[ﬂ(xdo,%]
A Jooy) KRRk R R L Z -G 2N TRk
Fey) 0 BB RRITEC S R AR5 3 2
H S5, ASCHUE 0.1,

3 WIS

ASCEERI A 5047 CPU A Intel(R) Core
i7-9700K @3.60 GHz. W 1£ N 16 GB. #IERGN
Windows 10 fITHENL FB Tirfs, HRKIES N C++,
K764 Visual Studio 2019, RIES % Hk[13],
ASCEFEA YRR n BUE 7. S8 i AT B ot
CIESIEENEE & MO SIS e S

NISTEAR SO 5 Z AR R, A SOk
AR5 R0 SR AN LA FEEAT SRBe R b, A
K H o6 LE SR N & 25 55 B
31 MEHR

ASCUAEE S 5 T A s 2 B S SR )
B ot P R S e B I, IR BENLIEEL T 4 TRAA
BRI IAIFE BT R, 53 R AN IR 25 55 R0
AT L FA, SRR 4 Fon: B 4 %R
B 1% B 4(b) N He RSEIE SRS o A 1
Bk EZ R, WEark, HEkAREFEIL
MTRIEFEREG LS, ZE8CERAEEME, FrK
HHEG R BREEER™E; B 4
T4 RUZ Retinex FRE I 7] 25 5 HE I 2 55 45 10,
WMEATEN, ZEVETH K LS, (HRE ST wmE .
SUAFAE— B B 4(d) NAEFRT 22 650 ) F 5
BEFHENEFERD, Wearm, ZEET U
ME%, HIEJFE I 2% BUE B A s, A& E A
RS K 4V NATHEEM L FLER, SXEE
PeAst, ASCRIEN IR U o5 1 R X 45 2 55 AR
i, HEBJER 25 BB s, AR 1 ik 5 K

BRPIERE. SOEK.

+A(x,y) (12)

A 4
-

HHVIO

LLAIgOID

1'(x, ) "(x, y)

B3 B R AL

Fig.3 Flow chart of transmittance acquisition

957



436 10 AN /NE SR S \Vol.43  No.10
2021410 A Infrared Technology Oct. 2021

(a) Bla]F o R
(a) Degraded images at night

(b) ZCHR[14]5H%
(b) Algorithm of Ref.[14]

(d) =% 3CHR[15]5i%
(d) Algorithm of Ref.[15]

() ACH %
(e) Proposed algorithm
4 PUBEHCRIS E
Fig.4 Visual effect comparison

3.2 BTN

TR RCR VAN I T M, A28 201 R
77, N PREA S E S JIE A RN, A SCRA
T S H RPN AR R B2 2 5 AR AT VAN
B AR v LS BUE A6 EEJE ¢ Ccontrast) T 34786
% g (mean gradients). {524 e (entropy) LLJIEAT
] to X EORE RS T — 1 M A B AR FE R ZE RS
EBR K 25 55 B8Rk AT s P35 BR FEAR SR & I B3 4
FE R, [EBROCUL R £ 5 BRI I, (5 SSHA T
EUE I B ARFRIE S S8, (UL % 5 K& B Ax
SREWZ. K 4R RNEWA R 1 R,
958

xof EL B R B8 5 2% SCBR[14110 2 B 45 BTk, B
BARMEZFIENH TSRS, REMEE
RORAEHAR, 255 BRI & TR LR bR 4 i 1R
B — & TR, X 5580 R PPN 13 I 45
w8 AXHEIEFZESCRR[8] [15]4HLL, XTEHLE
PETET 28.74%, “PIIBREEIRT T 27.15%, 15 EMHH
7 5.61%, [FIBEACERE A R T —E R
M, 1SR RR W, ASCHEILREEXIR T HE 1
WM T A N E%, HEFERGRIX LE
s VML BECR D, R EUR ISR
BB T AR .



FA3E 10
2021410 B

WrE1E AR SR B G 42 R e EAME ) ) 26 55 530

Vol.43  No.10
Oct. 2021

R JUMEDIE 45 R AL

Table 1 Comparison of several objective evaluation results

Image Method c g e t/s
Original ~ 43.68 3.36 7.52 -
o Ref. 14 60.81 2.33 5.46 2.93
(1) in Fig.4
Ref. 8 46.19 2.81 6.88 3.78
(600%431)
Ref. 15 62.23 4.16 7.13 12.73
Ours 91.41 4.83 7.38 1.67
Original ~ 72.19 4.25 7.53 -
o Ref. 14 74.27 2.72 5.34 2.62
(2) in Fig.4
Ref. 8 69.14 3.51 6.88 3.66
(600%431)
Ref. 15 87.15 4.86 7.36 12.81
Ours 93.31 5.81 7.44 1.39
Original ~ 54.76 4.42 7.35 -
o Ref. 14 50.54 2.69 5.99 2.37
(3) inFig.4
Ref. 8 49.19 3.57 6.77 4.01
(600%431)
Ref. 15 83.15 5.36 7.24 12.88
Ours 95.35 6.78 7.43 1.54
Original ~ 88.22 4.44 7.62 -
o Ref. 14 86.25 461 5.78 2.66
(4) in Fig.4
Ref. 8 76.13 471 6.98 3.73
(600%431)
Ref. 15 12171  5.77 7.23 12.91
Ours 137.34  6.43 7.57 1.44
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