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Locatlon Epr|C|t Embeddlng

* Motivation: the cluster hypothesis says ‘closely associated
documents tend to be relevant to the same requests”

Dlstance-Penallzed Tnplet
 DPT extends Triplet loss with a geographical distance term

« ldea: “the influence of different positive and negative samples may
differ when spatially clustered or co-located”

Lppr = [|[f(ta) = f(tp)ll2 = [If(ta) = f(tn)|l2 + P(2i) + a]+

P(rq,Tp, Tn) = q(Ta, Tp) + q(Ta, Tn) — q(Tp, Tn)

« GIMI - a geographical generalizable image-to-image neural
search engine:

= High-dimensional vector embedding from both geo-
locations and image representations

= Flexible similarity search with a customized index

Overview of

Disaster Mapping GIMI

Damage Building

* Problem: Global mapping Embedding

OpenStreetMap (OSM)
« Study Area: the city of
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(a) Image & Position Embedding (b) Image-to-lmage Search
Preliminary
Results
Encoder Method Fine-tuned Top 5% (%) NDCG at5%  Top 10% (%) NDCG at 10%
ResNet  Base X 68.97 4+ 19.87 0908 £ 0.081 663041729 0912 4 0.072
Softmax v 0222 1+ 23.19 0985 4+ 0.055 91.68 £23.44 0.974 L 0.084
Triplet Loss v 94.06 £ 17.24 0982 L 0.060 94.11 £ 14.65 0.985 £ 0.048
DPT Loss v 04.03 £ 17.61 0983 £ 0.062 9532 1+ 13.24 0987 L 0.048
viT Base X 67.39 4+ 13.83 0921 £ 0.059 61.21 £ 1099 0.907 £ 0.053
Softmax v 03.46 - 1549 0982 £ 0.055 91.50 4+ 17.95 0977 4+ 0.069
| _ Triplet Loss v 06.09 £ 12.00 0.990 £ 0.035 93.97 £ 13.81 0.988 & 0.040
© Satellite Image before and After DPT Loss v 98.04 + 5.63 0.995 1+ 0.015 96.96 L+ 7.07 0.993 + 0.024
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