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Abstract: Aimed at the matching problem for color images
obtained by vehicle-based mobile mapping system, an
improved algorithm is proposed based on speeded-up robust
features(SURF) algorithm, which is robust in rotation and
resizing. A dimension-incremented color SURF algorithm
based on Gaussian color model is proposed. RGB color model is
transformed to Gaussian color model firstly, then the new
SURF method is emploved for matching experiment, which is
improved by additional 48 dimentional colour features vectors.
At last, the epiplor constraint is applied to the elimination of
false matches. The experimental results show that the
proposed algorithm performs favorably on matching points
numbers, matching accuracy, and distribution uniformity of
matching points, although a slightly more calculation is

needed in comparison with the original SURF algorithm. It
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can meet the matching demand of mobile mapping system

(MMS).

Key words: mobile mapping system (MMS); color speeded-
up robust features (SURF);

image matching; epipolar constraint

Gaussian color model; stereo
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Fig.1 Flow chart of a dimension-incremented color

SURF algorithm based on Gaussian color model
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Fig.2 7-dimension features descriptor vectors
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Fig.9 Numbers of the matched points for 5 groups of
stereo images by three algorithms
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Fig.10 Accuracy of the matched points for 5 groups
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aZe i bHK
11 ZEARFIBRLEFTHE

Fig.11 Matching result with epipolar constrain

(3) LB AP LLEL. M 12 AT LA

H B L R B AL , A SCR L RE R U Mt AT
DUBL. F35b, AT LR 23 A U EE 3 23 A B 3 20 1

12 ANXEZREAXAZRE L TE
Fig.12 Matching result under poor light condition



Eal

M AR5 Bk SURF ST A FERRIT R SR 629

B IOk B RAR I R o O/ AE Y 25 /R, 4%
J5 43 B0 A /N e B VE IS 50 0, R R G H
BRI IT 22 Ji 2R AT -

A* = D[ ChESR A TERL X —

B TLE B X617 (16)
HeApRE 6=100/F15 HUCEL 55 X450, X FE RETH BR T
e s BB 22 BRI, 22 R A A AR AN Y5,
/N4y Aa Y SR . 231 SIFT Bk
4 184, SURF B LM 7 258 201, AR SCHE LI 7 2%
R 116, PRl A SC B3k I UL i sl A AR 3803 5.

(4) DURCHTE] b g, AR X =R kit
ATV S REIN 43 ) . SIFT &k 19. 7 s, SURF
By 4.6 s, AKCEY: 6.3 s (3 2 T IHH =fy
EAN L BIFER SN, SIFT A THEE L H
W22 5 & FIE 0 HARIE ST 802 o BRI B0 1 B 1)
B4R, i SURF B3k fA SCR L T
FE AP Hessian 48 [, 7 30 R AR T s fE] & 2=
BT AR B S50 T A W S R

F*2 =MEEAERERER (&3 1)
Tab.2 Time consumption for three algorithms

P SIFT &3 SURFERE +HXERE
e e BT S A ] 0 0 0.6
By REZS 13.4 2.1 2.1
FHAE 82 E A 2.8 1.2 1.2
A AR S I 1A R 3.2 1.1 1.9
FRAE S PR AL 1.1 0.5 0.8
=t =iy 20.5 4.9 6.6
3 4hiE

AR 3 i 2 A sl B AR G S ARG DL S
AR ORI - DA SEE B B2 A i 2 % B8 SURF B8k
BEATHCHE, R T T R A R A 4R
SURF FHEIL RS %, BARE RGN T R AR 1 ik
[ B 4ERC MRS T J5CA (9 SURF Sk T —&
M5 0 R SR A R R INE R L R R A R
Pl T AL YE R R | B R DX U ma LA R 3t ) 45 4
AL S5 PR 2R de AR A R VB I A0 DL 2 U R S5 TR, B
7 DU B 5 HCRE | DG T T 3R DT B A5 40 A 3 20 1 b
#EA B B L R AR BIBR IR L BT IE
WRBE— BRI, BB TSI E RGN R
[ S 1Y A T T N 7 3 SR = 2 2 L
B RGEOR M L UL B A — € 22 B0, 505 B B A%
M T 25 B AT 1),

Sk :

[1]

[3]

L4]

[5]

[6]

[7]

[8]

L9l

[10]

[11]

[12]

[13]

[14]

EICHL LRI & PR ANE 5B 3RS R R E
[M]. 3 BB H AL, 2002.

FENG Wenhao. Close-range photogrammetry: determination of
object shape and motion state by photography method [ M ].
Wuhan: Wuhan University Press,2002.

Han K P, Song K W, Chung E Y, et al. Stereo matching using
genetic algorithm with adaptive chromosomes [ J ]. Pattern
Recognition, 2001,34(9):1729.

LI Jinjun, ZHAO Hong, ZHOU Xiang, et al. Robust stereo image
matching using a two-dimensional monogenic wavelet transform
[J7. Optics Letters,2009,34;3514.

PR kG T RA/DENE RS SRELT] W2 H,
2006,35(9):19.

CHEN Ying, LIN Yi. Image maching and translation based on
lifting scheme wavelet[J]. Acte Geodaetica et Cartographica
Sinica ,2006,35(9):19.

Bentoutou Y, Taleb N, Kalma K, et al. An automatic registration
forapplications in remote sensing[J]. IEEE Transactions on
Geoscience and Remote Sensing, 2005,43(9):2127.

ARG, FRINTSL, Al B, 55 ERYP I BE R RNBRE R A
R4 ARE LT ] R 2 M. 5 BB R, 2006, 31
(7). 582.

KANG Zhizhong, ZHENG Shunyi, ZHANG Zuxun,et al. Epipolar
image generation and corresponding point matching based on
vehicle-based images along optical axis [ ]J]. Geomatics and
Information Science of Wuhan University, 2006,31(7) :582.
ZHANG Ka, SHENG Yehua, YE Chun. Stereo image matching
for vehicle-borne mobile mapping system based on digital
parallax model [ J ]. International Journal of Vehicular
Technology, Doi: 10. 1155/2011/326865

Lowe D G. Distinctive image features from scale-invariant key
points[ J]. International Journal of Computer Vision, 2004, 60
91.

Bay H, Tuyteplaars T, Gool L. V. SURF: speeded up robust
features[ C] // European Conference on Computer Version.
Graz: TUG & University of Ljubjana, 2006:404-417.

Goh K M, Mokji M M, Abu-Bakar S A R. Improved rotational
matching of SIFT and SURF [ C] // Fourth International
Conference on Digital Image Processing. Kuala Lumpur: SPIE,
Doi:10.1117/12. 953950.

JIANG Zetao, WANG Qiang, CUI Yanru. A fast method for
feature matching based on SURF[J]. Intelligent Science and
Intelligent Data Engineering, 2012,7202:374.

Geusebroek J M, vail den Boomgaard R, SmeuldeB A W M, et
al. Color Invariance[ J]. IEEE Transactions on Pattern Analysis
and Machine Intelligence, 2001,23(12) ;1338.

Geusebroeck J M. Early cognitive computer vision [ M .
Amsterdam: Elsevier Science, 2005.

PR . BB R BT B (M), 1§ . 65 s A,
2003.

CHEN Ying. Digital photogrammetry for remote sensing image
[M]. Shanghai: Tongji University Press,2003.





