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Outline

• Challenge

➢The lack of paired samples consisting of a remote sensing image and its 
corresponding map tile 

➢ Ignored the topological relationship among objects, which is vital in cartography 

➢The metric for evaluating the quality of generated map tiles is lacking. 



Outline

• Contribution

➢proposed a novel styled map tiles generation model named 
SMAPGAN

➢designed an image gradient L1 loss and an image gradient structure 
loss.

➢proposed a full-reference image quality metric, the edge structural 
similarity index (ESSI)

• Experiments

• Ablation Study 



SMAPGAN Framework 

GR→M is the generator 
producing map tiles from 
remote sensing images

DM is the discriminator that 
discriminates against 
generated map tiles

GM→R is the generator 
producing remote sensing 
images from styled map tiles

DR is the discriminator to 
discriminate against generated 
remote sensing images



SMAPGAN Framework 



Loss Function in Semi-Supervised Learning 

Content Loss Adversarial Loss Identity Loss
RSI-OM-CyC losses

Direct-Content losses



Content Loss

*topological 
consistency loss
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ESSI 

Edge Structural Similarity Index pearson correlation coefficient + gradient magnitude similarity

Compared to MSE and SSIM

MSE of 148.50
SSIM of 0.9531 
ESSI of 0.3036

MSE of 169.41
SSIM of 0.9482 
ESSI of 0.4299

MSE can measure the global pixel-
wise similarity between the generated 
maps and their corresponding 
ground truth.

SSIM can measure the similarity of 
the luminance, contrast, and structure 
between generated maps and their 
ground truth.

measure the topological consistency between a generated 
map and a real map. 



Experiment

Aerial photograph ↔ Maps Simple styled maps ↔ Target styled maps

Dataset A Dataset B
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Ablation Study



Appendix for topological consistency loss

a gradient map can preserve the topological 
relationships of objects and the differences among 
adjoining objects.

Gradient L1 Loss



Appendix for topological consistency lossGradient Structure Loss

Pearson correlation coefficient 


