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Neil deGrasse Tyson says it’s ‘very likely’

the universe is a simulation
Graham Templeton

Sometimes, physicists can get too up in their own heads.

At the most recent Isaac Asimov Memorial Debate, recently held at New York’s
Hayden Planetarium, scientists gathered to address the question for the year: Is the
universe a computer simulation? It’s an older question that you might imagine, and
if we interpret it a bit more broadly then it’s really one of the oldest questions

<Source: http://www.extremetech.com/ April 22, 2016>
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Exhibit 1: Future Reality by the numbers

v//// FUTURE REALITY \\\N

Mext Silicon Valley battlefront

Size of global ARNVR/MR The number of AR/VR-based

market by 2022E’ unicomns (startups worth >US51bn)’
World’s first AR mobile game Al as an enabler

50mn

HNumber of monthly active users
on the game Pokémon Go?

Gateway device

The install base of smartphones
by 2018E*

Foundational hardware

The year Al beat humans in visual
recognition®

The additional processing power an
immersive VR experience requires
vs traditional PC gaming®

Skyrocketing interest 8

out
Cumulative VR/AR headsets that Consumers are interested in using of
are projected to be sold AR/VR-based services and 10
between now and 2020E* products'®

Probability we are already living The number of AR/NVR-related
in a simulated virtual world® sclence and health reports on
Pubmed published since 2014"

20 Millennials and centennials Potential for ubiquity
seconds/ How long Snapchatters on ~ Proportion of leisure time VR/AR
day average spend on AR-based selfie ~ could capture'

lenses®
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<Source: https://en.wikipedia.org/wiki/World map>
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John Hanke

From Wikipedia, the free encyclopedia

John Hanke (born 1967) is an American entrepreneur and business executive, He is the founder and current CEQ of MNiantic,

Inc., a software development company spun out of Google that designed Pokémon Go and Ingress. Hanke previously led

| Google's Geo division, which included Google Earth, Google Maps, Local, StreetView, SketchUp, and Panoramio. |
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Comparing the evolution of ICT and SIT

High Speed Internet ~ Sensor Network

Internet 5G
Smart Phone Wifi/4G/Beacon
ICT
Mainframe PC Ubiquitous Computing Cloud Computing
Digital Map
. Paper Map Map Contents 3D/Indoor Context Awareness

Geospatial

Technology GIS GPS Map Portal Service

Car Navigation Google Earth

<Source: Sakong, Hosang(2016), Policy Directions of Spatial Information for Hyper-connected Society>



Change Process of Spatial Information
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Location Technology Evolution

Alberta & @ E
o
Region-Centric Feature-Centric Human-Centric Device-Centric
Geospatial == Geospatial w==gp Geospatial ==  Geospatial
Information Information Information Information

19380s 1990s 2000s 2010s

<Source: Steve Liang(2016)>



Location Technology Evolution

Number of Users
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Location Technology Evolution

number of A Device-Centric
users Geospatial
Information

Human-Centric

Geospatial
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Feature-Centric
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<im  Navigation Web Map Civil Engineering <Source: Steve Liang(2016)>



Location Technology Evolution

number of A Device-Centric
users Geospatial
Information

Human-Centric

Geospatial
Information
Feature-Centric
Geospatial _ _
Information Region-Centric
Geospatial
Information
; >
??  Pedestrian Car Navigation/ Urban Planning/ ~ Siz€ of space

<im  Navigation Web Map Civil Engineering <Source: Steve Liang(2016)>



Location Technology Evolution

number of Device-Centric
users Geospatial . . o
IHistration Location is the first class

citizen for loT!
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Location Technology Evolution
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Location Technology Evolution
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<Source: Sakong, Hosang(2016), Policy Directions of Spatial Information for Hyper-connected Society>



Location Technology Evolution
E.g., Store heat maps E.g., Location-based marketing
Indoor L
Indoor Positioning
Location Map System(IPS)
E.g., Retail site selection E.g., Dynamic route
optimization
IPS
Outdoor GEO Maps Global Sys.tem
For Mobile
Communication

Static Dynamic

<Source: Thomas W. Oestreich(2015), “Location, the Next Champion in Analytics”, Gartner Group.



loT, Big Data and A.l.

Smartizen(10Bn) Smart Devices(100Bn) Smart Sensor(100Tn)



Paradigm Shift of Location Technology

Concept
Data
User

Visualization
Application
Driving Entity
Space

Update

Current

UV

<Source: Sakong, Hosang(2016), 'Policy Directions of Spatial Information for Hyper-connected Society’ 7 >
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Things

Cyber-Physical Space

Key Factor for Fusion
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Any Problems? Bottleneck!!




What MAGO3D is.
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Goal.

A Platform.

G Integration from space to desktop in a single platform

Management/Providing on various type of GIS data
Including indoor/outdoor and point cloud.

For 4D over 2D/3D merging

Processing/Visualization on real-time massive data
such like weather, 10T, and etc
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Base Lineup
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Purely open source based!



ldentity.

/ Enhancement\

2D 3D functionality

@ OpenLayers™

service

To-Be.

server :{‘p GeoServer

k Base Lineup

MAGO3D = Base Lineup IZDZI 3D IZDZI Functionality
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A plugin on any web 3D engines based on WebGL.
MAGQO3D is For web 3D geo-spatial application developments.

NOT an engine, BUT a plugin.



Plugin on Cesium(HTMLD5)
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3D visualization with MAGO3D on Cesium



Plugin on Web World Wind(HTML5)

3D visualization with MAGO3D on WWW



Functionality?

Geo - Spatial

< | don’t know about geo stuffs.

| just need ‘map’ in my service.

A GIS platform should give more general-purpose functions

to be used widely, even in non-GIS-specific fields.



Functionality.

To offer functionalities

which is on or can be coupled with geo-spatial

&

Percent Change in Population, 2000-2010

To makes easy approach/handling
on function results

In 2D/3D environments.




What we are doing with MAGO3D.
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Indoor Handling

scene from indoor to outdoor through windows vice versa

Seamless integration between indoor and outdoor.



Indoor Handling

power plant and flow system in a camp in Antarctic

MAGO3D can handle massive indoor data

to the extend that at least 100k objects can be in a scene.



Indoor data model invented for indoor handling

raw data

object 1
object 2
object 3
object 4

object 5

object 6

‘\ B
__
<

A
A
|

indoor data model

object 1 :
object 2 :
object 3 :
object 4 :
object 5 :
object 6 :

mesh 3 + transform matrix + color
mesh 1 + transform matrix + color
mesh 2 + transform matrix + color
mesh 3 + transform matrix + color
mesh 3 + transform matrix + color
mesh 2 + transform matrix + color

model meshes

instances info




LiveDroneMap
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FTP server

monitoring

python
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Image process with gdal

- null value trimming

- format conversion (to GeoTiff)

- SRS conversion (to EPSG:4326)
- building tile pyramid

tf;t GeoServer
mosaic plugin PN GeoWebCache WMS
v tiled=true,

format=image/png

Time less than 5 min taken to process
from FTP receiving to MAGO3D visualization

with 41 drone-captured images.

MAGO3D




LiveDroneMap

LiveDroneMap can be useful in various fields,

specially in fields with priority for urgency such like

emergency/disaster prevention or monitoring.



LiveDroneMap — Realtime Data Processing




LiveDroneMap — Rapid Post Processing

<Source: MZ2A|EICHStm A 3 DI ALAMQR016)>



What we will do with MAGO3D.
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Data Type Scope Extension

point cloud

real-time data
(IOT, sensor/observation data)

MAGO3D will be capable of

handling more types of data.



Functionality Enhancement

density map, standard ellipse, cost expectation over cost surface data,
whisker analysis, detection abnormality from IOT data, etc

analysis

operation raster operation(filtering, smoothing...), coverage rebuild, etc

styling volume rendering, 3D vector/streamline, cubing, etc

MAGO3D will have more functionalities

on operation, analysis, Ul, and styling visualization.



Server-side Extension

Server-side
Web Application Server Data Providing Server
Apache
KTomcat \@ GeOSer ver

Plugins on Web 3D Engines

3D Service/Data Extensions

Plugins for styling visualization

Default Web Client

Operation/Analysis Extensions

Data Importer/Exporter

Server structure will be implemented

to make MAGO3D an enterprise-level platform.



Demonstration
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All source codes are available at https://github.com/gaia3d

Thank you!

The GeoSpatial Company



