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Introduction
Offset Distribution Analysis

Many learned detectors are
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Goal: Enhance any keypoint detectors with sub-pixel precision by learning offset
vector in a two-view consistent way, to improve relative pose estimation.
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Estimation Relative Pose Estimation (vs. baseline)
e | Dataset Method AUC@5° AUCQ10° AUC@20° Inlier Ratio (%) Mean (°) Median (°) 700
|
] ” SP + MNN 35.34 45.37 54.22 33.78 27.89 3.94
InPUt Images Sp arse Match 3% Evaluation MegaDepth | Reinforced SP + MNN | 36.61 47.56 56.71 33.90 27.91 3.92 Me gaDepth KITTI ScanNet
o SP 4+ MNN + Ours 37.16 48.07 57.15 34.42 27.69 3.82
“Illlll‘ ..IIIIIIIIIIIIIIIIIIIIII.. SP+MNN 30,92 20.49 04.41 9 o7 1.20 0.62 . . .
: ., COTI | Renorced 5P+ NN | 8007 w055 siss mar 1w 0w undamental Matrix Estimation
K . t R f t n . SP 4+ MNN + Ours 81.36 89.69 94.49 73.47 1.16 0.61
eypOI n e Inemen u . Dataset Method Fl-score Epi. Inlier Ratio (%) Epi. Mean Epi. Med
N2 i e SP 4+ MNN 13.92 28.16 43.11 37.56 28.58 9.76
4 . ScanNet | Reinforced SP + MNN | 13.83 28.11 43.17 37.55 28.60 9.76 SP 4+ MNN 47.64 18.64 84.15 1.69
@ Rcfined Keypoint SP + MNN + Ours 1416 9857  43.56 37 66 23 63 9.59 MegaDepth | Reinforced SP + MNN | 47.62 18.65 84.32 1.70
SP + MNN + Ours 48.42 19.64 84.41 1.67
. . . . . SP + MNN 74.15 48.48 0.91 0.81
Relative Pose Estimation (generalization) KITTI | Reinforced SP + MNN | 7112 1847 091 ol
SP + MNN + Ours 75.48 51.82 0.87 0.77
o - Sl o Dataset Method AUC@5° AUCQ@10° AUCQ@20° Inlier Ratio (%) Mean (°) Median (°) SP + MNN 18,83 15 83 45 .86 406
Ideal / detected keypOI nts ,C*:Dp ALIKED+LG 64.60 7677 85.17 87.10 6.65 1.01 SeanNet | Reinforced SP + MNN | 18.76 15.82 16.42 £.95
> ALIKED+LG+Ours 65.34 77.27 85.52 87.73 6.57 0.98 SP + MNN + Ours 18.91 16.23 4711 4.83
S h I d d t t . I d 03 DeDoDe+DSM 48.83 61.70 71.76 78.08 16.26 1.93
UC edarne elecCtors Inciuade <L DeDoDe+DSM+Ours 52.57 65.15 74.68 81.94 15.06 1.63 C t t I A I -
§j DeDoDev2+DSM 55.49 67.37 76.23 82.66 14.73 1.41 om pu ationa na ySIS
- - DeDoDev2+DSM+Ours | 56.08 67.90 76.56 83.44 14.58 1.38 :
SprIX6| Baseline MegaDepth it f— Inference Time
: : Key.Net-+MNN 52.76 64.98 74.24 42.18 12.50 1.63
accurate Invariant Key Net+MNN+Ours | 53.78  65.83 74.92 42.86 12.15 1.52 ALIKED+MNN+Key2Sub Detection & Matching
R2D2+MNN 51.64 64.49 74.26 63.23 11.96 1.72 m Key2Sub
S U erPOi nt R2D2+MNN+Ours 52.14 64.90 74.55 63.53 11.93 1.71 SP-+MNN-+Key2Sub I Pose Estimation
p XFeat+MNN 41.37 52.88 62.42 33.83 18.38 2.85
v : - XFeat+MNN+Ours 43.11 54.40 63.62 35.15 17.92 2.58 0% 20% 40% 80% 100%
SP+LG 59.82 72.88 82.31 79.34 7.39 1.25 Method Detection&Matching Ours Pose Estimation | Total
Sparse Match
P+L 61.82 74.46 83.41 81.24 7.22 1.15
Key' Net P SPALGHOurs SP + MNN + Ours 72ms (37%) 7ms (4%)  116ms (60%) | 195ms
- ALIKED+LG 84.24 91.45 95.36 79.88 1.24 0.50 ALIKED + MNN + Ours 163ms (51%) 6ms (2%)  150ms (47%) | 319ms
w i~ ALIKED+LG~+Ours 84.27 91.46 95.36 80.02 1.20 0.50
AL| KED V= |/ S p L KITTI SP+LG 81.50 89.68 94.37 81.28 1.40 0.59 # Parameters
- ampson LOSS SP+LG+Ours 81.99 89.95 94.51 81.59 1.34 0.57
P DeDoDe-+DSM 7121 83.01 90.10 67.28 3.18 0.88 ALIKED+LG+Key2Sub Detection
D eD OD e X ESON DeDoDe+DSM+Ours 71.88 83.39 90.29 67.29 3.18 0.85 Matching
J}? ALTKED+LG 20.99 38.68 54.81 70.92 20.35 5.86 SP+LG+Key2Sub I m Key2Sub
o ALIKED+LG+Ours 21.21 38.90 55.00 70.98 20.39 5.82
XFeat Yo 5 { / / ) = ScanNet | SP+LG 1940 37.96 55.46 85.51 20.07 5.97 A o OO
ea "/L% pl ) pz ) - SP+LG+Ours 19.71 38.26 55.80 85.67 19.84 5.89 Method Detection Matching Ours
— — DeDoDe+DSM 3.18 6.34 10.16 89.32 131.2 180.0 SP+LG+Ours 1.30M (10%) 11.85M (89%) 0.20M (2%) | 13.35M
)_?\ : objectNe on pomt reprOJectlon, not poSeE DeDoDe+DSM+Ours 3.25 6.45 10.31 89.92 131.2 180.0 ALIKED+LG+Ours | 0.68M ( 5%) 11.85M (94%) 0.12M (1%) | 12.65M




