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{What is Mixed Reality?
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o [EEFEIE (Virtual Reality, VR)
¢ IEIBEIE (Augmented Reality, AR)

¢ SEABEIR(Mixed Reality, MR)
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OpenStreetMap

OSM XML BIM Camera
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OSM XML Elements

EHE &l & fisnsEE  wiREs (ESC
Elements
EH Available languages — Elements
The map - ¢estina - Deutsch - English - espariol - frangais - italiano - magyar - Nederlands - polski - portugués - slovenéina - suomi - svenska

- THR0] - AR - 3 () - ewybs

Map Features

Other languages — Help us translate this wiki

Contributors

R Elements are the basic components of OpenStreetMap's conceptual data model of the physical world. They consist of
Blogs

Shop « nodes (defining points in space),

Donations « ways (defining linear features and area boundaries), and

THET . relations (which are sometimes used to explain how other elements work together).

TE Al of the above can have one or more associated tags (which describe the meaning of a particular element).

Elements are the basic components of OpenStreetMap's conceptual data model of the physical world. They consist of

« nodes (defining points in space),
« ways (defining linear features and area boundaries), and
« relations (which are sometimes used to explain how other elements work together).

All of the above can have one or more associated tags (which describe the meaning of a particular element).

https://wiki.openstreetmap.org/wiki/Elements



OSM XML Example FE{Z 2 SEWGS84

(EPSG 4326)

<node 1d="3993164342" visible="true" version="1" changeset="37054881" timestamp="2016-02-07T07:59:382Z" user="Supaplex" uid="
lon="120.2443000">

<tag k="addr:city" v=" ">

<tag k="addr:district" wv="_kHFE"/>

<tag k="addr: full" v="f [ RE 53519k />

<taq k=" :
<tag k—"amenlty" v="community centre"/>
<tag k="emergency:amenity" v="social facility"/>

<tag k="emergency:description" v="j{{iH] Fiz =

<tag k="emergency:shelter_type" v="/K"/>

<tag k="emergency:social facility:capacity" v="146"/>
<tag k="emergency:social facility:code" v="SD710-0003"/>
<tag k="emergency:social facility:id" v="4869"/>

<tag k="isIndoor" v="yes"/>
<tag k="isOutdoor" v—"no"/>

<<Zhbss

</node>

<<ZF>>




Tutorial
https://www.youtube.com/watch?v=780la5e8LHQ



https://bitbucket.org/sloankelly/youtube-source-repository
https://www.youtube.com/watch?v=780Ia5e8LHQ
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OSM data - Unity

v Mercator projection

v Axis Translation
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https://alastaira.wordpress.com/2011/01/23/the-google-maps-
bing-maps-spherical-mercator-projection/




Sunityd
{§ FH OSM Mercator projection

& cC ‘ @ ZZE | https//wiki.openstreetmap.org/wiki/Mercator#C.23_implementation @ 'f.‘(‘ S 5|
i EAET [0 G Google . Gis [ S@mKEEB |t | data | A&& |t | @EHE® 0 Web . EESH L AR »
I
public static double[] toGeoCoord(double x, double y)
{
return new double[] { xToLon(x), yTolLat(y) };
I

public static double lonToX(double lon)

return R_MAJOR * DegToRad(lon);

public static double latToY(double lat)

lat = Math.Min(89.5, Math.Max(lat, -89.5));

double phi = DegToRad(lat);

double sinphi = Math.Sin(phi);

double con = ECCENT * sinphi;

con = Math.Pow(((1.9 - con) / (1.8 + con)), COM);

double ts = Math.Tan(@.5 * ((Math.PI * @.5) - phi)) / con;
return @ - R _MAJOR * Math.Log(ts);

https://wiki.openstreetmap.org/wiki/Mercator#C.23_implementation 14




Axis Translation of Geospatial Data
> (X,Y,2)>(X,Z,Y)

[ ]
Z-coordinate

> Y

X-coordinat

/ Y-coordinate
X

https://en.wikipedia.org/wiki/Three-
dimensional_space#/media/File:Coord_planes_color.svg

Geospatial Data Unity environment




Code example

Vectors PT = new Vector3();

float dx = (floatinode.X - map.orgx;

float dv = (floatinode.Y - map.orgy;

FT = new ?ectorB(dx, 0.0f, dv);
Vectors ROT = new Vector2( 1801, Of, Of);
Fointer.trangforn.Rotate(ROT);
Inztantiate(Pointer, FT, tranzform.rotation);

o GaneObject zphere = Ganelbject.CreatePrinitive(PrimitiveType.Sphere);

{1 zphere tranzform.pozition = new Vector3(dx, 0.0f, dv);

ff aphere. tranzform. localscale = new Vector3(5.0f, 5.0f, 5.0f);

Debug. Log{"Point:" + dx + "," + dv);

Ganelbject gotext = new Ganelbject(¥);

TextMezh Bulidinglame = gotext.AddConponent<Textlezh=();
HezhRenderer mriame = gotext.AddComponent<iezhRenderers();
EulidingName.text = V;:

Font ArialFont = (Font)Rezourcez . GetBuiltinRegource(typeof(Font), "Arial. ttf");
LrialFont.material.color = Calor.green:
EulidingName.font = ArialFont:

BulidinglName _ characterSize = &8:
fogotext.transform.parent = Fointer.transform;
|gotext.transform.position = new Yectori(dx, 2f, dyj;|

ff Vectord TextRotate =new Vector3(90,0,0);

Vectors TextRotate = new Vector2(0, 0, 07;

gotext.tranzform.Rotate(TextRotate);




MR = Unity

v Mercator projection
v Axis Translation
Control Main Camera in unity using Gyroscope

Camera Render Depth




Axis Translation of Gyroscope
> (X,Y,2)>(X,Z,Y)

http://www.sentiance.com/wp-
content/uploads/2016/02/javascript_sensors_yaw.jpg

Gyroscope scene in unity




Control Main Camera in unity using Gyroscope

Yaw/alpha
Roll/ % X
< Pitch/

http://www.sentiance.com/wp-
content/uploads/2016/02/javascript_sensors_yaw.jpg

private void ApplyGyroRotation()
{

_rawGyroRotation.rotation = Input.gyro.attitude;
// Swap "handedness” of quaternion from gyro.

_rawGyroRotation.Rotate(0f, Of, 180f, Space.Self);

// Rotate to make sense as a camera pointing out the back of your device.
rawGyroRotation.Rotate(90f, 180f, Of, Space.World);

// Save the angle around y axis for use in calibration.

_appliedGyroYAngle = _rawGyroRotation.eulerAngles.y;

Resource https://gist.github.com/kormyen/ale3c144a30fc26393f14f09989f03



» Camera, A &,Rendering depth
» UlCamera ,APP71H,2
» MainCamera,OSM data,1
» BackGroundCamera, F#%5 1,0
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Demonstrations
Building
Road
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» SLAM

» ORB-SLAM2 code&} 2
https://github.com/raulmur/ORB_SLAM2
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