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Abstract

As an imaging technology which can work all day, infrared thermal imaging technology has
a wide range of applications in military, industrial and civilian areas. Due to the limitation of the
equipment, the infrared image has a narrow viewing angle and the resolution is relatively low. The
feature extraction and image mosaic algorithm based on infrared image can solve the problem that
the viewing angle of infrared image is narrow.

Based on the SIFT feature, this paper studies the feature extraction, feature matching and
image fusion algorithm of infrared image. Finally, the feasibility of image mosaic algorithm is

verified by image mosaic experiment.

Keywords: SIFT; feature extraction; feature matching; image fusion; image mosaic
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1 Introduction

1.1 AIREFEp BRIFIE=E X

1.1 The purpose and significance of this research
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1.2 Research status at home and abroad
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2 SIFT algorithm

2.1 REZEMRER
2.1 Scale-space exetrema detection

] B A s R
R —ME&YERZ T DU TS R AR, Eate s, X458 Linderberg %6 A
FIIERAB . REEZSA] L(x,y, o) RRWF:

L(z,y,0) = G(x,y,0) xI(x,y) (2-1)

He Iz, y) AR FEEE, « REEHISH, G(r,y,0) NEIREW. T 458,
E R HUE R

1 (22402 o2
G(x,y,0) = 27r<72€ (z*+y*)/(20%) (2-2)

21.1 SEESEFE
B 7 4y 4 IS T N B B I A AR AR R AR AR B, TEA R E A e
PERT, BSRHE  ET A HHRL octo H T R E:

octv = log,{min(M,N)} —t,t € [0,log,{min(M,N)}) (2-3)

FEARA Tl B 1 3 B 5 51 I 7«
Wl 2-1 fs, AiAsGE s 20 a7, WEFRRTDE B E R R .
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2.2 Keypoint localization

22,1 XESWFHRETE

AT ERX PR, F-SaWBRERDN T, REaNizgeER, FABERE
SN S PTTILRE /T3S X DoG e EHAT I, A
DT 1 ;92D

I X + EX I X (2-4)
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Figure 2-1 Adjacent images on the left is subtracted each other to get images on the right[4.
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(@) JRIREIRE (b)  WIASIARAE A3

(a) Original image (b) Initial detection of extrema

()  KPEALILARK B LR ELG (d) VHERILZGmE R LS
(c) Points whose gray scale value is too low are (d) After the edge response is eliminated
removed
22 FWHIRATRE SRR Hodr, (b) A 1301 ANREERD (o) A 918 NIREE AT, (d) A 792
FSi =

Figure 2-2  The process of eliminating unstable points. There is 1301 keypoints is (b), 918 keypoints in (c),

792 keypoints in (d).
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Figure 2-3 Rotate the axis.
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3 Feature matching

X B — AN tikz 250 IR AR B
Mi&E k-d W ERFE K 3-1 Fos.

JETIF k-d W
¥

PRI YR ki
Assign Partition Key

¥
VEHL ki 4EE kv (EBIME
Median Select

l

ik

Partition Feature

ki 4 < kv ki 4 > kv
Fe AL S AR A RFAE s A
features features
JETT 1T JeIT A T

Kl 3-1 i k-d S AR

Figure 3-1 Flow chart of constructing a k-d tree.
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3.1 Priority queue
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Ta] L B HE R, FREBE Y enumerate I8, BB EHRR, TS T 2R A
fitt
MIN-HEAPIFY(A.,i)

1. I = GET-LEFT(:)

2. r = GET-RIGHT(4)

3. ifl < A.heap-size and A[l] < Ali]
4. smallest =1

5. else smallest = r

6. if r < A.heap-size and Alr| < Ali
7. smallest = r

8. if smallest # i

9. exchange A[i| with A[smallest]

10. MIN-HEAPIFY (A, smallest)
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4 RANSAC algorithm
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Table 4-1 Comparison of number of matched feature points betweent k-d tree search and RANSAC algorithm

FEEFFIERE A ERE S k-d BHERILECS# m1 - RANSAC SAILEN E m2 m2/ml

310 259 64 57 0.891
1063 1312 526 497 0.945
792 668 195 164 0.841




5 EBmE

5 ERRS

5 Image fusion

5.1 BUHRVMEEEIE

5.1 Improved weighted mean method
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\I1(x,y) — Is(z,y)| > threshold, k1 < k2
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Figure 5-1

Vi iiEsE

5-1

SO RTIABCT 2509, T e AR 8 A

(5-1)

Improved weighted mean method which is used for images with rotational transformations.
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