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Abstract: This study presents a comprehensive performance analysis of feature detectors and descriptors in visual odometry (VO)
based on four key metrics: absolute trajectory error (ATE), relative pose error (RPE), cumulative drift, and frames per second (FPS).
Five algorithm-based methods (SIFT, ROOTSIFT, ORB, KAZE, and AKAZE) and five Al-based methods (SuperPoint, DISK,
ALIKED, D2NET, and Xfeat) are evaluated using two matching strategies: Brute-Force and LIGHTGLUE. Performance assessment
is conducted on the KITTI dataset, demonstrating that KAZE achieves the best results in ATE and cumulative drift, while ALIKED
outperforms in RPE and FPS. These findings offer valuable insights for selecting the optimal feature detection and description
techniques in real-world VO applications.
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Fig. 1. VO Pipeline.
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Table 1. KITTI odometry dataset (grayscale).
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Fig. 2. KITTI dataset route map for sequence 6.
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Table 2. Performance comparison based on techniques.

719 ATE RPE Drift FPS
SIFT 6964 | 00401 | 5567.17 106
ROOTSIFT | 6256 | 00380 | 520729 92
ORB 4310 | 00319 | 3732.60 118
KAZE 2506 | 00221 | 254519 09
AKAZE | 4629 | 00368 | 419555 125
SuperPoint | 4609 | 00290 | 425894 6.1
DISK 7424 | 00405 | 621322 44
ALIKED | 2951 | 00218 | 2883898 14.1
D2NET 5267 | 00440 | 382855 26
Xfeat 1135 | 00702 | 872392 3.1
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Fig. 3. Visualization of actual and predicted path comparison for
each technique.
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