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Image Registration Algorithm Based on Improved GMS and
Weighted Projection Transformation
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Abstract Fine feature matching in image stitching and blurred panorama areas is time consuming due to inaccurate
image registration. To mitigate this issue, this study proposes a new image registration model based on improved
grid motion statistics and weighted projection transformation. The method uses the oriented fast and rotated BRIEF
(ORB) algorithm to extract and describe the image features. The brute-force matching algorithm is used for rough
image matching. The image is divided into multiple square grids. Then, these grid features are counted and five
grids feature scores are calculated to eliminate error matching and obtain the refined matching feature set. Lastly,
image registration is achieved by adding a distance weighting coefficient to construct the weighted projection
transformation model. Comparing the proposed algorithm with other methods used in the stitching sequence set, the
experimental results revealed that the accuracy of the proposed algorithm was improved by an average of 28.7% for

image registration and the feature matching speed was improved by 43.6% . The stitched panoramic image did not

show any obvious geometrical dislocation or distortion, and the overall imaging appears quite natural.
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Fig. 2 Correct matching and error matching feature for neighborhood score distributions
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Fig. 4 Schematics of five lattice grid rotation. (a) Five lattice grids of the grid neighborhood;

(b) rotate clockwise once; (c) rotate clockwise twice; (d) rotate clockwise thrice
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Fig. 5 Four groups of test images. (a) APAP trail images; (b) DHW temple images;
(¢) SPHP garden images; (d) proposed algorithm fan-sculpture images
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Table 1 Refined match pairs and running time

Images Algorithm Rough match pairs Refined match pairs Time /s
. GMS 10000 2685 0.065
Fig. 6(a)
Proposed 10000 2705 0.039
. GMS 9889 3338 0.058
Fig. 6(b)
Proposed 9889 3420 0.034
‘ GMS 10000 850 0.071
Fig. 6(c)
Proposed 10000 897 0.042
) GMS 10000 23.58 0.045
Fig. 6(d)
Proposed 10000 2776 0.029
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Table 2 Matching correct rate

. Images
Algorithm - - - -
Fig. 6(a) Fig. 6(b) Fig. 6(c) Fig. 6(d)

SIFT+RANSAC 97.32 98.74 97.65 96.51
SURF+ RANSAC 95.62 96.68 96.13 95.71
BRISK+RANSAC 93.54 95.13 94.81 93.90
ORB+RANSAC 94.78 95.47 93.18 94.87
AKAZE+RANSAC 95.13 97.69 95.89 95.23
Proposed 97.57 98.61 98.14 96.56

N 3 Fis, i B i3 IR 248 E — M5 ORB+RANSAC 5, 35 5 M3 15 22 18 50 51 °F 27 0 2>
ZU I T AR SCAR R R 34 7 R R 25 (2 /N F H A 3R T 13.7 %1 44.3% i ELF-4 35 75 AR 158 25 (A HL e
Be BCHERS B f . A L T SIFT+ RANSAC 59 1 b s /DT 28.7% , DL RS EEAS 2 v

111006-5



55, 111006(2018) BHSNBEIZHE www.opticsjournal.net

# 3 WITHRIRE
Table 3 Root mean square error pixel
Images
Algorithm - - - -
Fig. 6(a) Fig. 6(b) Fig. 6(c) Fig. 6(d)

SIFT+RANSAC 0.5189 0.3953 0.4571 0.4134
SURF+RANSAC 0.5854 0.4412 0.4925 0.4335
BRISK+ RANSAC 0.7025 0.5633 0.6232 0.6069
ORB-+RANSAC 0.6687 0.4951 0.5834 0.5488
AKAZE+RANSAC 0.6065 0.4238 0.5218 0.5047
Proposed 0.4527 0.3557 0.4079 0.3713
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Fig. 6 Four groups of image stitching for comparison. (a) APAP trail image stitching;

(b) DHW temple image stitching; (¢) SPHP garden image stitching; (d) proposed stitching algorithm
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