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Motivation



Map Styles '

(b) Cassini XVII (c) Etat Major  1840s

(a) Orthophotography

(e) Plan IGN

Source: https://www.geoportail.gouv.fr


https://www.geoportail.gouv.fr

Generating maps is

Disaster Relief: legible maps from aerial images

Cartographic Perspective: switch between map styles

Social Science Perspective: critical analysis of cartographic choices

Historical Perspective: deconstructing old maps

(a) Cassini XVII (b) Plan IGN 2



Definition of the Problem

Plan IGN

(a) Orthophotography (b) Plan IGN Map
Cassini XVl

(a) Orthophotography (b) Cassini XVII Map

: Problem: dataset



Cassini XVII Dataset

Translation: orthophotography @ map

== WA
(a) Orthophotography (b) Cassini XVII Map

Create Dataset:

512 (2000 2000 pixels) aligned ortho-map data of using Geoportail?
375 aligned ortho-map data are left after cleaning

Zhttps:/ /www.geoportail.gouv.fr


https://www.geoportail.gouv.fr

Natural image style transfer does not work on maps:

Symbolic Representations: discrete points, lines, or shaded areas
Scanning Artifacts: crease, folds, different scanners and cartographers
Text: a network can not predict named entities

Maps and photos are aligned (georeferencing): not exploited by standard
computer vision algorithms.

- Exploit the uniqueness of the problem to propose a better solution!

(a) Cassini XVII (b) Plan IGN (c) Cassini XVII



Contributions

We use as a basis for style transfer.
We itin key ways:
Handling Text: detection and masking strategy to prevent inconsistent

supervisory signal.

Alignment Supervision: exploit the natural alignment of
maps/orthophotography.

(a) Orthophotography (b) Predicted Map



Text Detection



Related Work?

Text detection is on maps because:

Diversity and Variability of Text on Maps: text font, size, and shape
Complexity of Background: signs and grass can be indistinguishable from text

Cursive writing: on Cassini XVII

(a) Cassini XVII (b) Plan IGN

Zhu 00 00. 2016 Frontiers of Computer Science, Lin 00 00. 2020 Archives of computational methods in
engineering, Long 00 00. 2021 International Journal of Computer Vision



TextFuseNet: Scene Text Detection with Richer Fused Features *

r
| @ global-level features
d-level feat
(@) word-evel features
(©) character-level features
'%cmmnc segmentation branch

r@*@ Text € Q
| v / 057’4 A
] = > ('% L
| multi-path| Text (\
Rol Align| fusion | X FFQE
| Detectionbranch 1 SN S S
:@I CECHEEEY — g
| v
| —>[i gl S
I mult-path A
fusion ;
Maskbranch_ _ _ _ _ _ _ <SE

Figure 9: TextFuseNet Framework. Two-stage convolution-based architecture with multiple
heads for character, word, and global level feature representations.

Image Source: Ye [0 O0. 2020, IJCAI



TESTR: Text Spotting Transformers °
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Figure 10: TESTR architecture. A single-encoder dual-decoder framework that jointly performs
text detection and recognition.

Image Source: Zhang 00 00. 2022, Proceedings of the IEEE/CVF Conference on Computer Vision and Pattern
Recognition



Experimental Setup

Evaluation Setup: training process is divided into two stages:
models pre-trained on synthetic data and fine-tuned on real-world images.

Cassini XVIl Annotation: hand-annotated 5 images using VGG ° for evaluation

Post-Processing Procedure: predicted text boxes are merged if:

the boxes are close and aligned.

s

(a) Before (b) After

VGG Image Annotator Software, Dutta 00 1. 2016
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