MAP MAKING WITH
A LASER ENGRAVER

Luca Dall’Acqua
Twitter: (@luca_northsouth




WHY A LASER?

Lasers are cool!

As an hobbyist | wanted a new ‘

tool... /

3D Printer, Laser or CNC?




SAFETY FIRST

Lasers are dangerous:

Fire
Eye Exposure
Fumes and smoke

Never leave the laser
running unattended

Wear protection glasses or
use an enclosure

Use ventilation

Know the material you are
burning




HOW-TO

1. Have a great idea
(or steal take inspiration)

2. Getthe data

3. Select the geometries

4. Prepare layers for cutting or
engraving

5. Burn (and fail)

6. Finish your artwork
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CUT & ENGRAVE
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LASER CUT 3D MAP
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o Visita il sito

@ Guarda di nuovo

Sponsorizzato da
TabitlaStore




SNAZZY MAPS

Laser Cut Map

Have a great idea

(or steal take inspiration)

Get the data (

Select the geometries
Prepare layers for cutting or
engraving

Burn (and fail)

Finish your artwork

brian © 20652 views
* 258 favortes

/ OpensStreetMap

Export
47.3870
85143 85725

473581

Manually select a diferent area

Licence

OpenstreetMap data i licensed under the Open
Dat ns Open Database License (ODbL).

If the above export fail, please consider using
one of the sources listed below:
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ethap database
Planet 0SM

Regularly updated coples of the complete
OpenstreetMap database

Geofabrik Downloads
Regularly-updated extracts of continents,
countries, and selected cities
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Digital Maps Images Landscape Models Height Models

swisstopo’s digital maps are available
in raster and vector formats. They

Images of swisstopo are an instant
view of the landscape, taken from

Landscape models display objects of
the landscape in a flexible vector
format. They consist of thematic
layers (e.g. traffic). Each layer
comprises georeferential objectsin a

Height models are digital data sets
which show the form of the earth's
surface in 3D. Each setof Xand Y
coordinates shows a height (2).

form an excellent basis for digital use
and further processing.

the ground, airplanes or from
satellites. These survey photographs

allow for geometrically high Different products are available for

i precision processing. point, line or polygon... various applications.
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6. Finish your artwork
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Have a great idea

(or steal take inspiration)

Get the data

Select the geometries
Prepare layers for cutting or
engraving

Burn (and fail)

Finish your artwork
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® Cut Settings Editor

Sub-Layer Name @

BB

Speed (mm/min) 200 5
Max Power (%) 80.00
Om Constant Power Mode

Mode Line (2]

EZEEM Advanced

Number of Passes 3 3

: cut
Perforation Mode OB N
skip

OB Tabs / Bridges

Reset to Default Make Default Make Default for All Cancel

= @Move as grou
=/ l] O 0 [] (=} group
@ Lock inner objects

e00utput

[SICIC)

Z @Ar Assist

Kerf offset (mm) 0.000 (off)

Padding:
00

% ® Cuts/Layers
# [Layer Mode

coz2 [ tine
c19 m Fill

Cuts /Layers  Move

% @ Laser
Ready
11 Pause
L3 Frame
1 Home

(OmCut Selected Graphics
o

@0 Optimize Cut Path

Devices ~ CuURT2

Spd/Pwr Output | Show | Air

200.0/80.0 @ o L s}

3500.0/50.0 @ @ @ e
v
)
>
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Layer Color MMM Seed (mmim) 200 0

Pass Count 3 T Power Max (%) 80.00

Console  File List Camera Control  Variable Text  Shape Properties

[ stop P start
{3 Frame Save GCode Run GCode
Go to Origin Start From: _Absolute Coords
Job Origin

-4- Show Last Position
Optimization Settings

< Ortur Laser Master 2 Pro <

Laser  Library

S0 Move EDSize @DRotate @D Shear  x: 547.00,y: 346.00 mm
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Machine Learning for Transportation Systems

How ML disrupts the way we solve transportation problems

Dr. David Jonietz
Chief Analytics Officer
Axon Vibe
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Potentials of ML for Transportatlon Systems

‘Where Ai/I\/IL can make.a difference

" Traffic prediction & analysis

Fleet routing & ETA prediction
Network planning -

Demand & supply prediction

4

Real-time
Management

Route adaptation to current conditions
Management in case of disruptions
Intelligent Transportation Systems (ITS)

Innovative Modes of
Tra nsport e Autonomous vehicles & drones
*  Hyperloop

© 2023 AXON VIBE 3 CONFIDENTIAL



Computer Vision for Large Scale Trafflc Predlctlon
The Trafﬂc4Cast Competltlon at NeurlIPS

 Traffic prediction as a central prerequisite for traffic
management

* Traditional methods based on a road network
graph

« What if we got rid of the road graph and predicted
traffic on pixels of a map/image?

Traffic prediction = Video prediction

© 2023 AXON VIBE 4
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Computer Vision for Large Scale Traffic.Prediction
The TrafficdCast Competition at NeurlPS

2018-01-15 02:30

 Traffic prediction as a central prerequisite for traffic
management

* Traditional methods based on a road network
graph

« What if we got rid of the road graph and predicted
traffic on pixels of a map/image?

Traffic prediction = Video prediction
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Computer Vision for Large Scale Trafflc Predlctlon

The Traffic4Cast Competltlon at NeurlPS

A Volume < Speed v Heading

 Traffic prediction as a central prerequisite for traffic
management

* Traditional methods based on a road network
graph

« What if we got rid of the road graph and predicted
traffic on pixels of a map/image?
Traffic prediction = Video prediction |
f—
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Computer Vision for Large Scale Trafflc Predlctlon
The Trafﬂc4Cast Competltlon at NeurlPS -
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STAMP - ETA Predlctlon W|th Machme Learnlng

'Spatlo-TemporaIAggregated Machine- learning Prediction (STAMP)  * *

- Estimated Times of Arrival as essential information for’
logistics, fleet management and navigation

- Traditionally based on pre-defined route (e.g, fastest
path)

« What if we predicted robust ETAs without routes?

Historical Trips — Routes = ETA

B. Xu, D. Jonietz, R. Gupta, A. Soleymani, K. Malm and R. Kéhn, "STAMP: An Approach to ETA Prediction by Spatio-temporal Discretization and Machine Learning," 2022 IEEE
25th International Conference on Intelligent Transportation Systems (ITSC), Macau, China, 2022, pp. 893-900, doi: 10.1109/ITSC55140.2022.9922072.
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STAMP - ETA Predlctlon with Machine Learnmg e g
Spatlo-TemporaI Aggregated Machine- Iearnlng Prediction (STAMP) ™ '-.. ; ' - :

ML Modeling

Feature Engineering

§ Discretize Space and Aggregate trips with

time ETAs in training set Compute the k-

Train ML models to

» Space:
+ TAZ aggregation based
on ETA similarity
» Time:
+» 30 min time bins

» Allocate each trip to a TAZ
pair and time bin

« Calculate the mean ETA
for every tuple of TAZ pair
and time bin

shortest paths for
TAZ pairs and
extract road network
attributes

Engineer expressive
features and
allocate to each TAZ
pair

predict mean ETAs
based on these
features

B. Xu, D. Jonietz, R. Gupta, A. Soleymani, K. Malm and R. Kéhn, "STAMP: An Approach to ETA Prediction by Spatio-temporal Discretization and Machine Learning," 2022 IEEE
25th International Conference on Intelligent Transportation Systems (ITSC), Macau, China, 2022, pp. 893-900, doi: 10.1109/ITSC55140.2022.9922072.
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STAMP - ETA Predlctlon W|th Machine Learnlng

Spatlo-TemporaI Aggregated Machine-learning Prediction (STAMP) ~ * -
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B. Xu, D. Jonietz, R. Gupta, A. Soleymani, K. Malm and R. Kéhn, "STAMP: An Approach to ETA Prediction by Spatio-temporal Discretization and Machine Learning," 2022 IEEE
25th International Conference on Intelligent Transportation Systems (ITSC), Macau, China, 2022, pp. 893-900, doi: 10.1109/ITSC55140.2022.9922072.
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Summary

« ML not only allows to address new tasks, but can also fundamentally disrupt the way we solve
established problems

« ML is data hungry - effort required for compiling large-scale geospatial datasets
« What do we need for true geospatial ML?

« (Challenge of root-cause analysis and reliable prediction of rare events

© 2023 AXON VIBE 11 CONFIDENTIAL



