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Enhancement on 3 DoF Image Stitching Using Inertia Sensor Data
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Abstract

This paper proposes a method to generate panoramic images by combining conventional feature extraction algorithms (e.g., SIFT,
SURF, MPEG-7 CDVS) with sensed data from an inertia sensor to enhance the stitching results. The challenge of image stitching
increases when the images are taken from two different mobile phones with no posture calibration. Using inertia sensor data
obtained by the mobile phone, images with different yaw angles, pitch angles, roll angles are preprocessed and adjusted before
performing stitching process. Performance of stitching (e.g., feature extraction time, inlier point numbers, stitching accuracy)
between conventional feature extraction algorithms is reported along with the stitching performance with/without using the inertia
sensor data.
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Table 1. Experimental environment of image stitching using sensed da-
ta
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Experimental environment of image stitching

CPU Intel Core i7-4770 3.4GHz
RAM 8GB

oS Windows 7 Enterprise K 64-bit
IDE Visual Studio Professional 2013

. OpenCV 2.4.11
Library -

MPEG-7 CDVS evaluation framework
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Table 2. Interest point extraction algorithms comparison of SIFT,
SURF, CDVS

SIFT SURF | CDVS

Avg. extraction time(sec) 1.726 0.347 1.1
Avg. number of interest points(unit) | 1776.11 | 1553.95 | 300
Avg. number of inliers(unit) 155.66 | 251.68 39.2
The ratlicr)ﬂzielztl|e;rosinpt):>(:5xtracted 876 16.20 13.06

[E 2]+ SIFT, SURF, CDVS £4% & 47859
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Table 3. Image stitching time comparison of SIFT, SURF, CDVS

SIFT SURF CDVS
Avg. stitching time(sec) 4.530 1.116 2477
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Fig. 12. Stitching result using SIFT without preprocessing
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Fig. 13. Stitching result using SIFT with preprocessing
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Index Description SIFT SURF CDVS
1 Reference image - - -
2 Horizontally 4° tilted image 3 3 3
3 Horizontally 8° tilted image 3 3 2
4 Horizontally 12° tilted image 3 3 3
5 Vertically 4° tilted image 3 3 3
6 Horizontally 4°, vertically 4° tilted image 3 3 3
7 Horizontally 8°, vertically 4° tilted image 3 2 2
8 Horizontally 12°, vertically 4° tilted image 3 2 2
9 Vertically 8° tilted image 3 3 2
10 Horizontally 4°, vertically 8° tilted image 2 3 1
11 Horizontally 8°, vertically 8° tilted image 2 3 2
12 Horizontally 12°, vertically 8° tilted image 3 3 3
13 Vertically 12° tilted image 3 3 1
14 Horizontally 4°, vertically 12° tilted image 1 3 1
15 Horizontally 8°, vertically 12° tilted image 3 1 0
16 Horizontally 12°, vertically 12° tilted image 0 1 1
17 Rightwards 4° tilted image 3 3 3
18 Horizontally 4°, rightwards 4° tilted image 3 3 1
19 Horizontally 8°, rightwards 4° tilted image 3 3 1
20 Horizontally 12°, rightwards 4° tilted image 1 2 1
21 Vertically 4°, rightwards 4° tilted image 3 3 3
22 Horizontally 4°, vertically 4°, rightwards 4° tilted image 3 3 2
23 Horizontally 8°, vertically 4°, rightwards 4° tilted image 3 2 3
24 Horizontally 12°, vertically 4°, rightwards 4° tilted image 3 2 1
25 Vertically 8°, rightwards 4° tilted image 3 3 3
26 Horizontally 4°, vertically 8°, rightwards 4° tilted image 3 3 3
27 Horizontally 8°, vertically 8°, rightwards 4° tilted image 2 3 1
28 Horizontally 12°, vertically 8°, rightwards 4° tilted image 3 3 1
29 Vertically 12°, rightwards 4° tilted image 2 3 1
30 Horizontally 4°, vertically 12°, rightwards 4° tilted image 2 2 1
31 Horizontally 8°, vertically 12°, rightwards 4° tilted image 2 2 2
32 Horizontally 12°, vertically 12°, rightwards 4° tilted image 0 3 3
33 Rightwards 8° tilted image 0 3 3
34 Horizontally 4°, rightwards 8° tilted image 3 2 3
35 Horizontally 8°, rightwards 8° tilted image 3 3 1
36 Horizontally 12°, rightwards 8° tilted image 2 3 1
37 Vertically 4°, rightwards 8° tilted image 3 3 3
38 Horizontally 4°, vertically 4°, rightwards 8° tilted image 3 3 2
39 Horizontally 8°, vertically 4°, rightwards 8° tilted image 3 3 2
40 Horizontally 12°, vertically 4°, rightwards 8° tilted image 3 3 2
41 Vertically 8°, rightwards 8° tilted image 0 3 2
42 Horizontally 4°, vertically 8°, rightwards 8° tilted image 2 3 1
43 Horizontally 8°, vertically 8°, rightwards 8° tilted image 2 2 3
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44 Horizontally 12°, vertically 8°, rightwards 8° tilted image 2 3 3
45 Vertically 12°, rightwards 8° tilted image 2 3 1
46 Horizontally 4°, vertically 12°, rightwards 8° tilted image 1 3 1
47 Horizontally 8°, vertically 12°, rightwards 8° tilted image 2 3 2
48 Horizontally 12°, vertically 12°, rightwards 8° tilted image 1 1 1
49 Rightwards 12° tilted image 3 3 2
50 Horizontally 4°, rightwards 12° tilted image 3 2 3
51 Horizontally 8°, rightwards 12° tilted image 3 3 3
52 Horizontally 12°, rightwards 12° tilted image 3 2 3
53 Vertically 4°, rightwards 12° tilted image 3 3 3
54 Horizontally 4°, vertically 4°, rightwards 12° tilted image 3 3 3
55 Horizontally 8°, vertically 4°, rightwards 12° tilted image 2 3 1
56 Horizontally 12°, vertically 4°, rightwards 12° tilted image 3 3 3
57 Vertically 8°, rightwards 12° tilted image 3 3 2
58 Horizontally 4°, vertically 8°, rightwards 12° tilted image 2 3 2
59 Horizontally 8°, vertically 8°, rightwards 12° tilted image 3 1 3
60 Horizontally 12°, vertically 8°, rightwards 12° tilted image 1 3 1
61 Vertically 12°, rightwards 12° tilted image 2 3 1
62 Horizontally 4°, vertically 12°, rightwards 12° tilted image 2 3 1
63 Horizontally 8°, vertically 12°, rightwards 12° tilted image 0 1 3
64 Horizontally 12°, vertically 12°, rightwards 12° tilted image 2 2 1
Average 2.33 2.65 1.98

<£= 2> HH ¥ AE[E Z

Index Description SIFT SURF CDvVS
10 Horizontally 4°, vertically 8° tilted image 2->3 3 1->3
13 Vertically 12° tilted image 3 3 1->1
14 Horizontally 4°, vertically 12° tilted image 1->1 3 1->1
15 Horizontally 8°, vertically 12° tilted image 3 1->2 0->1
16 Horizontally 12°, vertically 12° tilted image 0->3 1->0 1->0
18 Horizontally 4°, rightwards 4° tilted image 3 3 1->2
19 Horizontally 8°, rightwards 4° tilted image 3 3 1->2
20 Horizontally 12°, rightwards 4° tilted image 1->3 2->2 1->3
24 Horizontally 12°, vertically 4°, rightwards 4° tilted image 3 2->3 1->2
27 Horizontally 8°, vertically 8°, rightwards 4° tilted image 2->2 3 1->2
28 Horizontally 12°, vertically 8°, rightwards 4° tilted image 3 3 1->3
29 Vertically 12°, rightwards 4° tilted image 2 3 1->2
30 Horizontally 4°, vertically 12°, rightwards 4° tilted image 2->2 3 1->2
31 Horizontally 8°, vertically 12°, rightwards 4° tilted image 2->1 2->3 2->3
32 Horizontally 12°, vertically 12°, rightwards 4° tilted image 0->2 3 3
33 Rightwards 8° tilted image 0->3 3 3
35 Horizontally 8°, rightwards 8° tilted image 3 3 1->3
36 Horizontally 12°, rightwards 8° tilted image 2->3 3 1->2
41 Vertically 8°, rightwards 8° tilted image 0->3 3 2->2
42 Horizontally 4°, vertically 8°, rightwards 8° tilted image 2->3 3 1->3
45 Vertically 12°, rightwards 8° tilted image 2->2 3 1->2
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46 Horizontally 4°, vertically 12°, rightwards 8° tilted image 1->2 3 1->2
48 Horizontally 12°, vertically 12°, rightwards 8° tilted image 1->3 1->3 1->2
55 Horizontally 8°, vertically 4°, rightwards 12° tilted image 2->3 3 1->2
59 Horizontally 8°, vertically 8°, rightwards 12° tilted image 3 1->3 3
60 Horizontally 12°, vertically 8°, rightwards 12° tilted image 1->3 3 1->2
61 Vertically 12°, rightwards 12° tilted image 2->2 3 1->3
62 Horizontally 4°, vertically 12°, rightwards 12° tilted image 2->2 3 1->2
63 Horizontally 8°, vertically 12°, rightwards 12° tilted image 0->2 1->3 3
64 Horizontally 12°, vertically 12°, rightwards 12° tilted image 2->3 2->3 1->2
Average 1.77 2.53 1.30
-=> 257 | >283 | >220
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