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Abstract The image registration is a process of establishing spatial correspondences between two images. It is widely 

used in the computer vision, the remote sensing data analysis and the image processing. Especially in the image-guided 

radiation therapy, the image registration plays an important role. Recently, the scale-invariant feature transform (SIFT) 

has been used in the medical image registration, and obtained promising results. However, SIFT is apt to detect blob 

lung tissue features effectively based on Harris and SIFT algorithms, was proposed. In addition, a novel method which 

can remove mismatched landmarks was also proposed. A series of thoracic CT images were tested by using the proposed 

algorithm. The quantitative and qualitative evaluations show that our method is much better than the conventional SIFT 

method especially in the case of large deformations of lungs during the respiration.

Keywords elastic image registration; scale-invariant feature transformation; tissue features; structure invariance



86

1

100
[1]

[2]

[3]

(Freeform Surface Based Registration)[4]

( Multi-resolution Optical Flow
Technique)[5] (Regional
Narrow Shell Model)[6] Demons [7]

SIFT [8]

Xie [8] Urschler [9]

SIFT CT
(Thin Plate Spline, TPS)

SIFT

Harris[11] SIFT

CT

2

[12]

2.1

SIFT

Harris

Harris

[13]

(1)

(x, y, z) W



87

[14] SIFT
[15,16] SIFT

16×16×16
4×4×4

0° 360° 90° 90°
45°

8×4
2048

1
2.3

2048

l2 S1 S2 S

(l2 ) d1 d2

S1 S2 S l2 r d1 d2

S1

S
V1

V2 V2 V1

1 3D SIFT

Fig. 1. 3D SIFT descriptor
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Fig. 2. Comparison among mismatched pairs removed by different mothods
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Table 1. Comparision of the proposed method and the conventional SIFT
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Fig. 3. Fusion images of lung CT images
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Table 2. Errors of 15 representative points using the proposed method and conventional SIFT
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