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Introduction Main Results

This work introduces the VG-SSL framework, a versatile platform for integrating and b MSLS Val MSLS Challenge Pitts 30k Tokyo24/7 Nordland
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benchmarking diverse self-supervised learning (SSL) methods in representation learning Our One-Siage Methods with ResNet50-GeM
] ] ] Triplet Loss (Baseline) [+] 1024 76.9 86.1 80.5 53.5 65.1 T12.3 76.7 891 92.3 50.2 67.9 T6.8 395 59.0 67.7
for visual geo-locallzatlon (VG). SimCLR 1024 842 922 942 63.1 789 83.6 828 919 946 546 749 81.9 399 564 639
MoCov2 1024 815 0.5 928 59.0 T3.8 79.2 82.6 02.4 05.1 514 68.3 765 28.0 427 50.1
BYOL 1024 T2.7 83.5 81.7 50.4 66H.4 71.4 80.2 Q1.5 94.4 44.8 63.8 T0.8 10.6 18.5 23.5
SimSiam 1024 75.0 858 a8.6 52.1 67.0 T2.2 18.6 898 027 51.1 67.6 71.4 12.5 21.5 27.0
Barlow Twins 1024 19.5 80.5 91.9 59.2 T4.2 79.1 80.8 Q1.7 94.2 45.7 61.9 T0.8 18.5 3.5 35.0
VICReg 1024 77.4 803 91.2 38.0 T4.1 79.0 80.2 Q1.3 94.1 50.2 654 743 14.9 25.1 31.3

Method Overview

Our One-Siage Methods with DeiT-5

Triplet Loss (Baseline) [50] 256 79.3 0.5 92.7 54.9 75.1 79.6 729 88.5 92.6 43.5 63.7 72.4 21.4 337 41.0
° ir - Iri I I I I SimCLR 256 811 91.1 93.1 38.9 T7.1 852.6 84.7 Q3.9 96.0 594 76.2 S0.0 249 389 46.1
GeoPair: A geo-related pairing mechanism for effective representation learning. SimCLR 26 e S NI SRS e ST N ER A
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- Data Augmentation: Constructs negative samples to avoid mode collapse in SSL. Simiom o | S ] o B o xm =
. . _ . . . . . Barlow Twins 256 197 Q1.4 93.1 39.1 T6.1 81.5 82.6 Q2.1 95.0 58.4 75.2 80.6 258.1 43.3 51.1
* Projection Layers: Utilized in training but omitted in inference. VICReg 256 758 895 919 569 740 782 817 923 952 517 667 746 193 321 396
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3.k € R Key Takeaways
{  Performance: Contrastive Learning(SImCLR, MoCovZ2) and Information Maximization

1 Netghbons [ Predictions (Barlow Twins, VICReg) methods outperform Self-distillation (BYOL, SimSiam) in VG.
 Comparison to Triplet Loss: Selected SSL methods show overall better performance and
produce more condensed heatmaps due to differing objective functions.
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