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High-Speed Image Rotation Estimation Algorithm Based on
Correlation Filtering

Yang Yunhui, Zhu Hongtai, Cheng Hu', Liu Dan
China Key System & Integrated Circuit Co., Ltd., Wuxi 214072, Jiangsu, China

Abstract This study proposes a high-speed image rotation estimation algorithm based on correlation filtering (GPCF) to
estimate the camera rotation caused by carrier pose variations. The proposed algorithm uses correlation filtering rather than
the correlation operation used in the gray projection method for rotation estimation. The accuracy and robustness of the
algorithm are greatly enhanced by introducing a circular shift matrix to increase the number of negative samples.
Additionally, a noise-to-signal ratio formula is established to quantify the impact of noise on the rotation estimation.
Compared to the gray projection method, both theoretical analysis and experiments reveal that the GPCF can estimate the
rotation of image sequences in real time with greater accuracy and reliability.
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Fig. 1 Rotation of an image in Cartesian system is represented as the translation along the angular axis in logarithmic polar coordinate
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Fig. 2 Artificial image data. (a) Artificial data construction schematic; (b) artificial data with different angles
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Angle estimation error of gray projection method and

GPCEF for artificial rotating image

5° 10° 15°
Gray projection 0.0052° 0.0023° 0.0065°

20° 30°
0.0048° 0.0113°

Algorithm

GPCF 0.0021° 0.0036° 0.0016° 0.0017° 0.0077°
Algorithm 60° 90° 120° 150° 1807
Gray projection 0.0129° 0" 0.0111° 0.0129° 0°
GPCF 0.0073° 0° 0.0088" 0.0041° 0°
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Fig. 3 Image data and the estimation results of each method
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