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A Low Illumination Image Enhancement Algorithm Based on
GIF Filtering Decomposition

CHEN Yuhang, ZHU Shiliang
( School of Printing and Packaging, Wuhan University, Wuhan 430079, China)

Abstract: Theordinary contragt enhancement methodsin the low illumination images processing exist problems of
not beableto improvethe brightness, the contrast and detail s of images s multaneoudy, proposesalow illumination image
enhancement a gorithm based on guided imagefilter (GIF) . The algorithm converts theinput image from RGB color space
to HSV color space, then decomposes the image into a base layer and a detail layer by a guided image filter, after that,
conducts an adaptive Gamma correction on the base layer to improve the overall brightness and contrast of the image;
enhances S-shape curve on the detail layer to highlight the local details of the image; finally recongtructs and restoresthe
colorsand obtainsthe enhanced image. A control experiment isconducted on 2 low illumination images (Bridge and Strest)
by the proposed method, global Gamma correction and MSRCR, respectively. The results indicate that the proposed
method isable toimprove theimage contrast and detail s s multaneously, and enhancesthe visual quality of low illumination
images.

Keywords: guided imagefilter; image decomposition; adaptive contrast enhancement; detail enhancement

0 35I8 BRI PR R — A B, DL, i i

R A PR A IR R 0L T R (R, SREMRXT IR, DHRTHEIR B, R R Y5 (s
RS AT S B SR Ry, B B PR . (G RGO R R 5 ik
PGB IR (AN LR . o, (Rt pbpie e BRI . Gamma kit BT EI#SE.

K BH : 2016-01-16
YEZ R« BREFEAT (1990-), B, WivTEe A, RIS Az, BRI [l R [ SOMR S AL B BRIl 25 B
E-mail: cyh706510441@sina.com



mailto:cyh706510441@sina.com

44 WM T K ¥ ¥

20164

3R T R A X A R RS SR 1 A R 1
RSB hsR MR A /Xt FLEE, BASEfE e, H
WA HARZE ARG R R ARG, Rk, AERIR
) SR R A 1T G RO TR A 2 o A T & BIHR R
ANHRAE, LT 2 RE Retinex (3455 7 2158 T
Tz, FEA 2 RE Retinex Jri: (multi-scale
retinex, MSR). B EAYKE 12 RE Retinex J5 ik
( multi-scale retinex with color restoration, MSRCR ). ifl
Tl S R I, R AR L BE RN T # A AR K
Tt , HRTE G M ER AR WK, 58 2K
Badst, MoK Rk, BV RKERRS .,
AR, TG REE EUR o iR B E BIE
HsR AR R TR R R . BT RS O R R R
IR —AFEARZ I — g 2, R fdreis o
0 R i b b B35 S A 45 = BRI RS RN
TRk o FA RIS RGO IR ISR A FE . 7EE
B R, SAGSTEA TR E R,
M5 3 KRR A R IO G 2= R R S 5 B4
Rk, SRR A RIC N CHE . C. Tomas S5 T
MGHUENAS (bilateral filter, BF), ZAEH R THE
125 ) & 3T 0% R AR BEE ARG R, 7P EIE
W[ A AR B T BN S, (B HORAERCRAR, TR

RGB->HSV

FEA Eiic)

B2 O EE IR EE R4 s He Kaiming 05T
EUGR Rt Ry, $2i 75 08 Pds (guided im-
agefilter, GIF), ZA LB IR B KGN %, A
BACH Bk G B R, HLRR AR AR

B X 3 L i B AR R PO TR R R R 4
JRISERE L XS ECBE R IRIES, BE5R R A T ARAE A R
ASCHE T 5T GIF BB 53 0% BR B2 R 3 i 5
o BRI GO GIF & E 2 BUG A 7
B, FERTAS 2 A LA J2 R )2 43 ) 2B 4 7 )
Fb JE 38 58 L4155 1458

1 HiENAE

AR SCAE UG o i B BE AT b, ) bR 4 5 M1 4
WHGRASE S, R TEET GIFIERR MR AR R K
BageR ik, AT . R A KB RGB
B2 [ AR B HSV Bt s ()7 fRIE 2 B 0t
AEREISE T, SRR GIF ISR X e B i
AT EUR i, IS BIEEAJZ AN Z; FREAZ
TN V20 A AT 3G 9, (A4 T 194 P 45 0 5 X
PURE A [ 28 R A1 15 s i, ORI i A [R5
¥t vl RGB Bl =S 0], A3 e R HT am IR . S0k
TAEUNIE 1 PR

A Eb ~ J2d
\Z/

GIFJEW

-
-

STEIh 2850

H % B Gammati I HSV->RGB

T i
—(H)—
T

gien g

1 EFEREE
Fig. 1 Flowchart of the proposed agorithm

11 GIFRiE=%

He Kaiming 2555 1 5 BUZ | Fidi HEER q =2
[ AF A R Mo &, R

q,=al +b, , Vie o, (1)

K. a, b WLLEREN r T RTE Do, B
EY ¢

i Mo, TR ENE .

AR RS FEUR . A EE p i
Bz sg, B

9 =2 W,(Dp, (2)

ENPPOES I E oA
W, Ak 0 R, B

L—u )1,
W= ¥ [H—(‘ ull “)], (3)

lof o, o; +e

Hop o, W5 KM REE T, o] ARTHE Do, WY
BEE Mol 5 51h 51 B R RS H e, WY
BE DT 2, e MIENAL S, A TEHPEE R,

(1) W Vg = aVI (v FOREGERE ), B
R q M5 1S EUR | BB Z R R E &
ol FEG ) Biig, H& GIFMERAE, b EIZ
qi Lg%, Hit, GIFIEHAE—MEADSREF
TR R UE D A, ELRE A AR IR (4 G S (B RNy 22
HIE N A PS5 OULIE AL, GIF g%
HAEU G R ReE, RSB R 4 .



524 BRme, &5

BT GIF BRI Ak 1R N BE PG 5 3% 45

ASCHH GIF eSS (r =3, £=0.01) X EUZHAT
IR AN, RRIEAZ b, PR p HSHEAZ
bifzia s, B2 d, Wit GIF W ERE, 5
LT UG A AR A 0 0 s . BEAS AR T
BRREZFRTRIRE H%, 28T 0
M, Banfs 8.

b=GIF(I,p),

{dzp—bo
KHGIF (1, p) A GIF IR HRE, ASCERU=p.
12 EEE%

G I, T 0 AR X Eb R 20 [ B

PRENAE OG5, ASCBETE T AT 150 s

L, =255(b/255) +S(a.d)o (5)
AP B0 AE N GammaftiiE, T E %G
SERE L YsRXT LR, Hrhy oy AN R G FI0h
SEIRhE R %L, ISy kA7, o a FF IR
YR AR . T LKA AR R R pR K (5)
HIF T

1) &4 Gamma £ 1F & — P ] 5 i) G OK 8 AR
e, JEA SR, < 1nF, ATLIERERTHEG R
PR o AV — TR B, ROV ASBERR S B
P2 A IE B AR D)2 B PG ) 1) DX sk 25 2k 4
R, H TR RS R A EE S,
SEJRTA T I EREE I B R . B, ARSCEEH
TIHTHEGRN AENYE, ZhEAEEES
FEEEWRAE, WORAM X, y s R (H o2z
SYEATEAAT ), ARHEAR R B B I N T R SR
XF L 38 5 MR R LY B SCANE

2 2

(4)

¥(i)) =255~

(6)

Wit (6) WM A BRENVESE, FI%YH
—ALEI[0, 1. YBAEEMERES, WIERN, XTEIE
XL RE AR RREE R . Sy T i — AR TGOS L,
FH—H68 K+ ecoxfvaef ], Riv=re, wIHl, cfHbk
RVEBOR, ASCcltl.2,

2) A& Gammati i H e BUR AT LR,
A REA BOG R UG A 4 R e, B, AR XY
EUR A AT 64T T AL PR . FRaT T e Fr el A1, 40715 )2
A& T OJAMBIRRR Y . E TR Ferh, ST R
ORISR T R AR A5

O BRI 0z, Bhiba v EA S, A
P TE I R AR KR B R, [ A g N g 22

QERMERE, AP EBEE R

@B RTIAXIFR, LAERIERERG g / 15
46 LL AR R

L b P, ARSCR AR 40755 4 56 bR 55

-0.5, (7)

S@n) :1+e"‘”

KPS T THEH A1 SR AL o 40755 1 56k o
BB E a A IE aniE 2 FF7s .l R, B
ESHa WU/, AT 5 SR L R 46 D 22 1Y) RE
TS R, A a=8, XS RO E X T H A A
B REIUT R AF AR .

0.3
L —a— a=2;
0.4 e o5,
03 —— a=10;
o2k = a=20;
: —— =30
0lr

0r
-0.1+
=02+
03+
—04F

-0.5 . . . . .
-10 08 0.6 -04-02 0 02 04 06 08 L0
IR

B2 WTIGRRHAES K ak Ltk E
Fig. 2 Thevariation curve of the detail enhancement
function with parameter a

LN R ey =Y

2 LSO

ASCAEAMD N830 2.10 GHz CPU, 4GIN A7 1y RE
P Windows 7 64 (it E R 58, FIH] Matlab 2012b
BAEXE 3 A BT A A . R 2 SR AIK RR B B
( Bridge EI§ 1 Street IR ) VENSLEEXTSE, Jokeffib
HEGEAR R HSV it ssa], BBV i, Wa
FREEA 0] RGB B3 8], A SCR ] T2 MIEH 7 =X
S SO 54 R Gammatk iE . MSRCRAHIIES .
Hrp, GammatZiEMY{E I E 4 0.45, MSRCR Y 31
REEZHA15, 80, 250

3PP XHIE R Bridge Fll Street K5 i1 4k Bk
o5 0L 3 A 4.

a) JRKEl



46 ;T S DU | /A = = 20164

b) Gammam it

d) A3k
E 3 BridgeBl 1L EIR L5
Fig. 3 Comparison of different methods applied on
image Bridge

b) Gamma#siE

d) A3k
B4 Street ERIEEMRILER
Fig. 4 Comparison of different methods applied on
image Street

Hi [ 3~4 AT LI AN 458

1) GammaMiEFIA SO A5 3 1) KHR B 5 H
5%, E3c CRJTMSRCR J5ik ) ., Ml i ,
HRARETEATEE R K, B 4b 1Y 2= J2 % e A
FEEN

2) Gammaf IEFIA LI A5 B 3G R SUR 22 A
%, BARSONEAEMTT A3 RIS A, Q] 3d /Y
B P 3b BB, [l Ad LA 4b FE 4c = 24
MW, X R

bR 7T PRSI, ASGEH] T 24988ty
{5 (mean). X FLJEHIZE (contrast gain, CG J*SKi¥
WriEG BT . A T R AR s e R AR, (E
R, Fon BIMBBSE o X HEBE 3G 25 O Ay 5t KR Y
JRERAT LR R AR, HoE R

CG=C,/C,; (8)

K C,, WHHIREUR I EI W EAESH 3 x 371
PG, P 3 x 3 FHUW BN L EERE 5

Cin MR EUR R FI N EAEZN 3 x 3 T3
G, A 3 x 3 FHU XS LR

FHEG BT R Michelson Ax0CRTE, B

C:([max_[min)/(lmax"']min)’ (9)
e L A F AP . R/ NKBEAE
7% 14 Bridge F1 Street 15 4R EIG S 24 3 Fhdg
SR Y AL 3L 1 2 RO L R M £



BRme, &5

BT GIF BRI Ak 1R N BE PG 5 3% 47

F1 HHEELIEBridgeB5 N Street BEHIEWITEM &R
Tablel The evaluation results of image Bridge and
Street processed by different methods
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