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Image Matching Algorithm Based on Exposure and Color Information
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School of Automation, Harbin University of Science and Technology, Harbin, Heilongjiang 150080, China

Abstract This study proposes a Harris-SIFT algorithm that combines the color information representation and
illumination compensation to resolve the contradiction between matching real time and matching accuracy of the
traditional SIFT algorithm. The algorithm calculates the color information compensation before the image is grayed.
By using the Gaussian weight function, the illumination compensation amount is obtained, the image contrast is
enhanced, and the matching accuracy is improved. The Harris corner detection and SIFT algorithms are combined
to improve the system rapidity and eliminate badly characterized feature points, improving the real-time system

performance. Further, the experimental results denote that the proposed matching algorithm improves the real-time
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performance of the algorithm while improving the matching accuracy.

Key words
OCIS codes 100.3008; 100.3010; 150.0155
15l =

PRI VG TE 5800 1 B IR B 432 52 v AL 85 PR s 1240 1 1)
ER ) M N T BE AR G AL e
Pt AU R PR S U, (L SE ) SIFT 53k
R L RACKEACENR FHEATIC FCHRAE , R 7T B 2>
P2k AR 0 05 B . O BRZZ 16 0T 1 45 D 5T 52 el ¢
R R AH [R) 37 540 48 1 11 R 2 PR A Ol R Al 1 4 45
Hg BT IR AR R SO ) S e S A
Pl TR A R A R I e IR 01 8 [T DR TR 18 ¥ 2 K
KB ™, Lowe™™ #2£ A9 SIFT (scale-invariant
feature transform, SIFT) 575 HA M GE R 47 19 R # 5E

image processing; exposure compensation; color compensation; Harris-SIFT; image matching

it FE MR IR gl )iz A . A2 SIFT #3k HfE
TE IR B MG AT DE L, R 25 i R 0 B f U8, T
HHIMR R CREMFRE 2 SR 25, ke
S PEEOR A I R G b Rk . Harris 557 42
9 Harris 80002 —Fh Ay S0 DU 3803 2 3 1 AL TR
B RS s AN ORI eGSR e B R A
R . 8% Harris 52355 SIFT Bk 454 02 H AT
— Rl Ry BHAR A O % .

SCHRL6 42t —Fh RE A2 Al A& % ( F G IR SIFT
FVE L ZF M L SIFT Sk e wte KR E & 48 &
T VTS B R A R TR IO T 2 A RRAE A R L
D e bsf [F] 458 K, S A R AR . T 1 AR A — ol

Wfm HER: 2019-04-04; 1EE HHA: 2019-04-11; RABHI: 2019-04-19
HETB . Bird AR R T ARG A A 8525 H (UNPYSCT-2015045)

" E-mail: cyhit@163.com

191004-1



Wt 5ot T o R

Z RER Harris-SIFT 5.3 25 20K Harris 5%
HEAT WO A R AR TC VA T 1) [ 5, B8 408 R o /D T
WERFE] . /e 43— Fh 3t T Harris-SIFT 1Y
LBP(Local Binary Pattern) A% & I5 R 5] & ¥, A
AR TN ACR . B R T TR &
FER) Harris-SIFT ERUCECHE S, K& T RS
Seif M, H AP Harris-SIFT & 2 @l & Jr 2,
55 1 Fh2 ¥ Harris BRI TN 2 KB, 6B 98 76 1)
FREA AR WA B A R B2 R R G SR L 2R 2
T U)K STFT B30k B o B RUBE L AR S i PR3 i, 0
23 /IR R AR 2R 48 1 DC i o i 21101

PRI, A SO H — R Rl ' BRFD 60 15 5L 1Y)
Harris-SIFT 5535, B S 16 K B AL Z 10 1 556 JOR
R M T SRR T B AR b i AR S AR SR
FRAE R H] SIFT SRR AR A5 A7 UL C , f )5 il
b FRAE SRR [ 2 Y RRCG R 25 ) 8 2 R TP R AE
S ARARLPE | JF SR 45 52 56 W Xof D T 5 B2 2, S L4
SE EUR I RRAE AL DT L iy IR BE AT MR
G R (8 22 T Y 22 5 2 [) Isf e Jost G 7 5 2k 1Y
T 8 5 SN

2 mﬂlil/\jlﬁn»\ é/fﬂ Ju\%l\1§

2.1 HEiMZEMNIRK

SCHRL L5 82— R (w2 %Eﬁﬁ&t REF @
AT LUE A 2 D EE s S 1 A5 B R
A B o, 0 CIELUV, CIELAB, YIQ\ YCy Cr %,
CIELAB 5 GIELUV f1 1931 42 8 CIE XYZ i
tazs (A JE Al Lo sz, Hoh 28 L 7 CIELAB 5
GIELUV £, A B.U MV #HMLEKEAE, U
5 AV Y5 B, YIQH YC,Crie: i RGB Bl %%
B) BT R et AR g 2], bR Y 7E YIQ 5 YC,Cr
ARSI, T.Q 43 AR (3 i A ) b R BE
SOB O AELRRIE,Cy .Cr MBI FRBE A,
A 5SS HEZE. IR O MR R EE i
FER AR P o TR] B R BE T 1 %o b R ik L

£ RFN

A YIQ # oz M AR 4.
RGB B (25 [0 1 YTQ R (2 i) i A2 e 5 22
Y 0.299  0.587  0.114 ][R
[I =10.596 —0.274 0.322] Gl. (D
QJ [0.211 —o0.253 0.312 ||B

XL R RRLA OB LG RoRsx @i, B KRR
G, Y p R, TRROERFRS.Q IU%
MRS S o 78 BRI RE E B4 B Al b 39 0% kb £
EAFEKBEAE P LA

P=Y+Yc, (2)
Kb Ye R @AM TR I8 B8 T F A S 1B R

@ ER A AR AE . R DR AIE K BE Y % 2 PR AR £ 18]
By B R R A i n SR O
Yo =k «sgn(200 X I) « |200 X T|° +
k o+ sgn(50 X Q) « [50 X Q|“, (3)

ek R S BUEE B [, 4], A SCHUE N
250 JEVUHE S H BUE L S [0.4,0.6 ], A SCHUH K

5., MO TTM Ye & T QML k%, Ba
V5 B0 A B 0 5 B AR b R AR R A T R
e YIQ B ss [, I 4y i i 5UE KN RAEF @ &
G i i MR L A L T DL O AT B,
M I>0 WRBREOQEGIEO T EZ TGO Y
T<<0 B DU €8 43 o 0 S AH 5 29 T =0 B 7R I
B0 4y A A5 VTS A5 R T R B R € b
i, B R B R 0 0 AR b w5 AR b
FRAE .
2.2 HBIMEEMRK

YR 7 1 AT SR P v S A pR S R 1R 4501 R

S RE R It SRy PR T 22 1Y TR A TS RS okt LY BE L SR
FH B B A2 i i R B R R

YZ
YE =A X P X exp( 20'2\) ’ 4)

ALY A K Y B AT R R TS 3 6 K
(B ;A X HE S BB S (1, 3] A SCHUE 1.5
P RV BI KA Y J& AR K EAE 0 2R ifE
25 HUH 0.2,
AWK EEAE W R R UG K A R
BRI 3 B 4 A B
W=Y+Yc+Ye, (5)
HMERT G BT EC R A0 1 s, nl L EE R
23k #IMEE T A T 40 R R A TSR Ry 3 AR

SENESE: 37 SE UMUK RES

3.1 FHERRE

e R Harris B4R B0 A, 9K 05 X £ R0
B A TR A . 1) W R AR O 3 2 AL 2) H W A
ST W AE B S IE R, 3) X 2= 0 A R R,
A XFOR BT Sk B REAE 5 E AT R AE 1 34 f B ST RRAIE 7]

R el

=5, HUN
5 X PR R RS O AL AR
I*f ?f
dx? dxdy
H(x,y) = o R (6)
7f 2
Iydz  dy*

191004-2



Wt 5ot T o R

B REEX . () B IRK R (b) i B A Mat I IR B [

Fig. 1 Grayscale contrast. (a) Original grayscale image; (b) grayscale image after algorithm compensation
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Fig. 2 Algorithmic framework
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Table 1 Statistic of feature point detection time of two algorithms

- Number of feature points Time of feature points detection /s
igure
g Harris-SIFT Proposed algorithm Harris-SIFT Proposed algorithm
Fig.3 (a) 643 987 3.31 2.94
Fig.3 (o) 315 526 1.49 1.37
Fig.3 (e) 884 1245 3.47 2.96
2 AT LI UE TR 2R T B[]
Table 2 Accuracy and cost time of the proposed algorithm
- Number of Number of Number of Percent of correct Total
igure
g feature points matches correct matches matches /% time /s
Fig.3 (a) 987
) 232 214 92.24 4.53
Fig.3 (b 1186
Fig.3 (0 526
103 92 89.32 1.56
Fig.3 (d) 476
Fig.3 (e) 1245
146 129 88.36 4.09
Fig.3 (D 1023
Z% 3 Accuracy and cost time of Harris-SIFT algorithm
Table 3 Harris-SIFT 55 7 ) 4 8 % 0 97 7 B ()
Number of Number of Number of Percent of Total
Figure
feature points matches correct matches correct matches /% time /s
Fig.3 (a) 643
192 167 86.97 4.99
Fig.3 (b) 746
Fig.3 (o) 315
117 98 83.76 1.72
Fig.3 (d) 376
Fig.3 (&) 884
. 279 239 85.66 4.39
Fig.3 (D 832
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() 3 e (f) PLEL B 5 Harris-SIFT L VCAL &5 R, (a) F 3 " (a) (b) I
Fig. 4 Image matching results of Harris-SIFT algorithm B s (b) 3 71 (o) (D PEER 5 (o) El 3 Ff (e) () DLER
with exposure and color information. Fig. 5 Image matching results for Harris-SIFT
(a) Matching of Figs. 3 (a) and (b); algorithm. (a) Matching of Figs. 3 (a) and
(b) matching of Figs. 3 (c) and (d); (b); (b) matching of Figs. 3 (c) and (d);
(¢) matching of Figs. 3(e) and (f) (¢) matching of Figs. 3(e) and (f)
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