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Goal: Estimating a projective transformation, which maps a 3D field template to a real-world field image
captured from an arbitrary camera viewpoint.

Contributions

® Geometry-based keypoints grid and retrieval pipeline
® Calibration pipeline for 3D camera calibration extending to multiple views from the TV broadcast
® Pipeline structure focused solely on 2D-3D correspondences

Proposed grid

® Line-Line intersections (Kp)

Extended Line-Line intersections (Kpe)
® Line-Ellipse intersection (KXp1)

Ellipse tangent points (KXp2)
@ Additional points (Xp3)
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Qualitative Results
Acc@t [%]
Dataset | Approach 5 10 20 CR | FS
| f 2D projection
nput frame SN23-test | Oursyy 737 86.7 90.4 77.5 |57.1

[6] + HDecomp |34.4 64.6 81.3 66.6 [22.9
TVCalib (7) [31]57.6 81.7 93.2 93.7 |53.9
TVCalib [31] 54.8 78.5 90.4 100.0|54.8
Oursgy 75.3 89.4 91.1 97.8 |73.7

SN22-test
-center

Ablation Study

Acc@t [ %]

Kp. Kp1 Kpy Kps| 5§ 10 20 CR | FS
p X X X X 1668 739 919 859|574
v X X X 1669 86.0 919 859|575
v v X X |74.6 89.1 92.1 91.8|68.6
v v v X 738 87.8 91.1 96.5|71.3
v v v vV 153 894 911 978 |73.7

2D Calibration
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Shi et al. [29] 96.6 97.8 93.1 94.8 - - - -
WClA-test | Nragloeral (23] | 963 974 920 941 074 055 0018 0014
Qo et al. [26] 969 979 929 94.6 065 046 0,016 0012
Oursy, 962 97.8 922 943  0.68 046 0.016  0.011
Chu et al. [7]} 98.1 08.2 948 95.4 0.36 0.33 0.009 0.008
TSWC-test | \ragloeral [237F | 983 985 957 962 026 023 0008  0.006
Oo et al. [26]* 98.5 987 958 967 0.26 021 0.007  0.006
Oursgf, 98.6 98.8 96.3 96.8 0.23  0.20 0.005 0.005
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