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Optical flow based Frame Interpolation Model Analysis for Drone
Captured Video Sequence
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Abstract

Optical flow-based video frame interpolation is a technology that receives an actual frame as input and generates a frame
corresponding to an arbitrary time between the frames through the estimated optical flow. This video frame interpolation method
was mainly conducted on images with only flat movements, such as Vimeo90k and DAVIS, where altitude information of
photographed cameras was not largely considered, and the optical flow at this time shows a unidirectional movement. However, in
videos in which the distance to the subject changes depending on the altitude of the camera being photographed, such as drone
images, the optical flow is expected to converge and diverge as well as unidirectional movement, and experiments to analyze the
performance of frame interpolation in this optical flow are insufficient. Therefore, this paper aims to analyze the performance of
optical flow-based frame interpolation method through videos showing optical flow in the form of convergence and divergence
according to the altitude information of the camera such as drone images.
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Fig. 1. Forward Warping and Backward Warping (a) Forward Warping and occlusion (b) Backward Warping
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Fig. 2. Optical flow in a typical planar video (a) 17" frame (b) 18" frame (c) Optical flow in undirectional form
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Fig. 3. Optical flow when the drone rise in altitude (a) 13" frame
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Fig. 4. Performance evaluation results of DAVIS dataset according to pivot interval (a) PSNR indicators (b) SSIM indicators

F 1. DAVIS CO[E{Mlol| CHEH =2 27t M= H|W
Table 1. Comparison of VFI performance for DAVIS dataset

Pivot DAVIS

Interval(2) PSNR SSIM

Softmax 21.55 0.5889
M2M 21.78 0.6679
Slomo 19.64 0.5920
RIFE 21.12 0.6369
BMBC 18.36 0.6026
AMT 19.68 0.6423
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Table 2. Comparison of VFI performance for No.1 Drone dataset

Pivot Drone

Interval(2) PSNR SSIM

Softmax 34.92 0.9414
M2M 34.37 0.9475
Slomo 32.06 0.9444
RIFE 33.90 0.9433
BMBC 29.10 0.9131
AMT 34.39 0.9486
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Fig. 5. Performance evaluation results of Drone dataset No.1 according to pivot interval (a) PSNR indicator (b) SSIM indicator
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Fig. 6. Performance evaluation results of Drone dataset No.2 according to pivot interval (a) PSNR indicator (b) SSIM indicator
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¥ 4. F Hi =2 ojolEfAlof CHet PSNR MSK|E
Table 4. Comparison of PSNR performance for No.2 Drone dataset

Pivot Interval(2) | Convergence Divergence Rotation

Softmax 40.71 38.86 24.43
M2M 39.79 37.90 24.74
Slomo 34.07 34.99 24.53
RIFE 39.38 37.03 25.66
BMBC 29.94 31.75 24.55
AMT 417 38.38 25.67
Average 37.59 36.48 24.93

¥ 5. F B = Do|eAlof ChEt SSIM dSRI®
Table 5. Comparison of SSIM performance for No.2 Drone dataset

Pivot Interval(2) Convergence Divergence Rotation

Softmax 0.9855 0.9800 0.8467
M2M 0.9859 0.9807 0.8696
Slomo 0.9767 0.9757 0.8440
RIFE 0.9831 0.9765 0.8762
BMBC 0.9524 0.9573 0.8426
AMT 0.9905 0.9814 0.8789
Average 0.9790 0.9752 0.8596
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