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ABSTRACT

Image matching is a research focus in the field of image processing. The method based on feature matching by
researchers alike for Its stable performance. Based on the analysis of the traditional SFT algorithm, For
computationally intensive problems of SFT feature descriptor links, Proposed a new descriptor generation
algorithm. Experimental results show that this method can effectively reduce the amount of calculation, improve
processing speed.
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INTRODUCTION

Image matching is between two or more images fridfardnt times or different perspectives of the sasuene to
find the best correspondence transform relatiosshifhere are two main image matching techniquesel pi
matching and feature matching. Feature matchindhageby researchers alike for its performance andildy,
matching speed. Usually image in the imaging precesl be affected by shooting time, angle, theunait
environment and other factors, Not only the imaggtered by the interference noise, and there areuse
distortions and aberrations. The purpose of matchs to overcome the noise and interference, ta fin
corresponding points between two or more imageseSearchers are constantly looking for high pregjshigh
accuracy, strong anti-interference and fast matctatgorithm. In 2004, David Lowe proposed a newtuea
extraction algorithm——Scale Invariant Feature Transform. The algorithmeha good effect for solving image
distortion caused by viewpoint change, rotation scaling and partial occlusion.But computationatiensive and
slow match are sift'sdisadvantage. For sift's disadage, this paper presents an improved featuserigeor
generation algorithm. Use the convolution calcolatdf the weighted sum of the feature descriptaregation
algorithm to reduce the characteristic data, themeolucing the amount of calculation and improve tiatching
speed.

EXPERIMENTAL SECTION

1 Image matching preprocessing
Matching preprocessing is to reduce or eliminateéous error factors interfere with the performanédhe match.
Pretreatment methods used in this paper is thesgausitering and Wallis image enhancement conmgni

1.1 Gaussian Filter
Gaussian smoothing filter is a linear method, bngishe shape of a Gaussian function select thghted value.
Gaussian filter to remove noise better,for Normsiridbution. One-dimensional zero-mean Gaussiactfan is:

—x2

g(x) =e* (1)
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O determines the width of the Gaussian filter.Forithage, Used two-dimensional discrete Gaussiasrfmothing
filter. Function expression is:

-(3+y?)
e 20’2

210°° @)

G(xy,0) =

The principle of Gaussian filter is: Using a tenmtplacan each pixel in the image, Use of the temptatetermine
the weighted average gray value of pixels in thghteorhood instead of template center pixels’ gralpe. General
template size is 3X3 or 5X5, The weighted distritmitof values shown in Figl.
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Figl Gaussian distribution of weighted value

Gaussian filter image processing results are &l

Fig2 Original imag Fig3Add salt and pepper noiseimage

Fig4 Adding Gaussian noise image igbRemove t and pepper noiseimage

Fig6 Remove Gaussian noiseimage
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For Figure 3,4, Gaussian filter processing are shiomFigure 5,6. By results, Gaussian filter hazgain extent to
Gaussian noise,salt and pepper noise suppresdant if not very good. But the edge of the imageetain better.
In order to reduce the image differences causeddise, The image smoothing method Blurring the sdifethe
image, reducing the image contrast, the effecthef impact of the image matching. So filtered imaitjelne
processing for image enhancement.

1.2 Wallis I mage Enhancement

Wallis filter can suppress noise at the same timearcing the contrast of the original image, thagecan be
enhanced image texture patterns at different scalesrefore, It can improve the quantity and accyiraf point
features on the image. Improve the matching rditghih image matching results. The basic principfehe Wallis
filter is the Gray value and variance of the or&ilmage mapped to the scope of given value and/dhiance.
Specific implementation process is as follows:

(1)The original image is divided into a number a@ihroverlapping rectangular area, Scale of the nectiar area
corresponds to the scale to enhance the textuterpat

(2)Calculate the mean and variance of each reclangtea.

(3)Take the target of gray mean and variance, CGatletthe filter coefficients of additive and muligative in each
rectangular area.

(4)Calculate the new gray value of all pixels.

Use the Wallis filter enhance the image, Resultswshin Figure5.

Fig5 Filtering effect of the wallisfilter

2 Thebasic principlesof SIFT

SIFT algorithm derived from the scale-space thery local feature extraction algorithm. Lookirglee extreme
point, extract the location, scale and rotationaiant in the scale space. The principle diagrarthefalgorithm
shown in Figure6.

. i i Generate the
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Fig6 Block diagram of thealgorithm SIFT

2.1 Scale spatial structure
SIFT algorithm is to build a Gaussian differenigkamid by DOG operator. Gaussian funct%gx’ Y,0) having

different values of? ,Convolution of the imageI (x, y),Get the Gaussian scale-sp&c@(’ y; 0). Gaussian
scale-space sampling to obtain Gaussian pyramidis$kan scale-space adjacent obtained by subtrattiag
Difference of Gaussian scale-space.

L(X y,0) =G(x,y,0)CI(X,Y) ®3)

D(x,y,0) = (G(x,y,ka) -G(x,y,0)) L1(x,y)

_ (4)
=L(X,y,ko) - L(x,y,0)
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Image pyramid of O group, Each group has an S-layle@ next set of images obtained from a set ofjgsaon the
down-sampling. Specific process shown in Figureef,is to build the pyramid of the first and secayrdups of
Gaussian scale space construction diagram, Pictumethe right is Difference of Gaussian scale sgagamid
structure diagram.
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Fig7 DOG scale space and scale space structure diagram

2.2 Local space extremum point detection

Local extreme point detection, Each group excepthe first and last layers of the sample pointdtdayers and
all of its neighboring pixels is compared, Whetlige comparison is the value of the pixel valueghef image
domain and its neighboring point scale domain.

Seale
Space

]

Fig8 Scale space local extreme point detection

Due to the need in the same group of Gaussiarréliffial scale space pyramid scale is compared wétghboring,
So a group of Gaussian differential image S = 4 detected in only two local extreme point scale.ilé/bther
local extreme points in the second layer requiaddetecting the image of the next group of Gawmspiramid
image of the difference. According to this prineipFinal inspection of local extreme points in itinage at different
scales in different layers of the pyramid. Howewe local extreme points are thus detected arestaiile
keypoints, So we need to pinpoint the locatiorhefkey points.

2.3 Determine the position of the extreme paints
All extrema detected by fitting a quadratic funati&xact location of extreme points. Get fit fuoctiof key point.

oD" 1 ;0°D
+=X

D(x) =D+ X
2 ox° (5)
Derivative of the above equation and make the éguajual to zero, You can get extreme points:
_ _9°D™'aD
x> Ox (6)

Corresponding to the extreme points of the equasion

10D
D(x)=D+= X

2 0x ) (7
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D (x)O!
| ¢ }< 003 as the feature points of the key points of thaabis, Culling. In the process of calculating egprat
pinpoint the location and the scale of the feapoimts.

2.4 Thedirection of the feature points

With the location and scale of the feature poiAisp ensure its rotational invariance, Therefocedétermine the
main direction. By the formula (8) and (9), Usererie point gradient direction distribution charastes of

neighboring pixels, Specify the value and directidrthe gradient modulus for each critical poinet€mining the
position of the feature point, the scale and thedtiion,that can be extracted.

m(x, y) =/ (L(x+1 ) ~L(x=1y))? + (L(x, y +1) = L(x, y ~1)? @®)
8(x,y) =tg ™ ((L(x y +D — L(x, y =) /(L(x+1y) ~ L(x -1 Y))) )

L is the dimension of the key points of the detdcte

2.5 Generatethefeature descriptors

To ensure rotational invariance, The axis of rotato the main direction of the feature points,tBeapoints as the
center of the window to take a 8X8, Then statistaght directions gradient direction histogrameiach direction
4X4 pieces, And calculate the accumulated valueach gradient direction, Get a seed point. Thereegght points
each seed direction vector information, So the &iiom of a 128-dimensional feature descriptors.
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3Improved SIFT algorithm

SIFT operator to extract image local charactessticuminance changes, scaling and rotation holdiogle
invariance, And on the subject of noise, the patspe changes to maintain a certain stability. Hesve due to the
complexity of the construction process SIFT opetadmd the extracted feature data is large, Sahgsreal poor.
So this paper presents a calculation of the weibbten of the features described in sub-generatgorithm using
convolution. So this paper presents a calculatiothe weighted sum of the features described ingrieration
algorithm using convolution. The neighborhood of fieature point is divided into multiple sub- néighhoods.
Then each statistical information for each sub-gmatdneighborhoodIn the eight directions, To geteethe feature
descriptors.

Given an image, First calculate the derivative iesafpr each point on each of the eight directions.

G, = max& 0)
00, 10§

O represents the directiorl,=0,...... 7,Get the image derivative matrix on Eightediions.Statistics feature point
to all the sub-neighborhood gradient informatiorihia eight directions.calculated for each weighis-satrix and
gradient matrix convolution.

G, =W, i UGk
T e, (11)

i = i = = Gk
Where! Lo.4j=1..4Kk 1’""‘8. ".iis the gradient matrix after the original in theredtion of

GE (x,
kconvolution with in the weight matri¥/ . " (x.y) is a(x’ y) -centered 4x4 neighborhood, Each point in the
direction of the gradient of the weighted sum ofAkd now requires a weighted gradient, In the aeot¢he feature
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point u,v) in thel6 sub-neighborhood in direction 8, Can &geld only on the position of the sub-neighborhood

k

Read the center of each sub-neighborhood()éf’ y) values from the "I . This avoids double-counting

gradient weighted of feature point. Feature poadaliptor vector elements consists of gradient tei) of feature
k
points In the eight directions of its neighborhddiisub.After the calculation of i , The gradient weighted of the

feature points in the Sub-neighborhood on EightaionsCan according to the center sub-neighborffastdread

k k
W

out on the corresponding "1 ,So you can read feature descriptor vectors otdaiirectly from the i .

Des(u,v) = [G\}vll(xli y1)7---G\?/11(X17 3/1)!---6\/1\/44 (X, y4),...G\f,44(X4, y4)]T (12)

Where(Xi i) is the center of the sub-neighborhood.

RESULTSAND DISCUSSION

In this paper, We use of improved algorithms arabsit feature descriptor SIFT algorithm generateféature
descriptors For the following four chart, Runningné as shown in Table 1. Experimental results shivat the
improved algorithm proposed in this paper genefegiture descriptors SIFT algorithm faster thansipeed of more
than 1 times.

Table 1 Running time comparison

image Classic SIFT(s) Improve SIFT(s)

1 12 20 8.637
2 13 18 8.344
3 14 16 7.368
4 15 14 6.658
5 16 17 7.832
6 17 15 7.143

Testimagel2 Testimage 13 Testimage 14

Testimage 15

Testimage 16 Testimage 17

Summary

Through experimental analysis, The proposed us®mfolution statistics gradient information insusighborhood
of the feature point , Avoids iterative calculatiohthe gradient histogram in sub-neighborhoodti@r traditional
SIFT calculation, Reduce duplication of calculatibnprove computing speed.
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