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Motivation

Social Media + XR
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Motivation

Social Media + XR
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Immersive Mixed Reality?
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3D buildings with 360° images

Geollery

A Mixed-Reality Social Media
Platform;{€Hi2019 ,,,..,.{gan
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geotagged street art

virtual avatars and live chats ! ! I
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What's Next?

eeeeeee h Question 4
Du et.al. Geollery, CHI 2019.
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What's Next?

Research Question %5
Du et al. Geollery, CHI 2019.

.

. What if we could allow social media

dmrmg o a live mirrored world?
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What use cases can we benefit

dof ocial media ,b/atform in XR?
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System Overview

2vD pblygons and metadata added avatars, clouds,
from OpenStreetMap trees, and day/night effects

@& % -

internal and external
geotagged social media

virtual forms of social media: balloons, billboards, and gifts

Geollery fuses the mirrored
world with geotagged data,
street view 360° images,
and virtual avatars.

28



Geollery

Social Street View

Variable
Design Space
Geollery vs. Social Street View Mesh
Du et al. Geollery, CHI 2019.

Textures
Availability
Motion
Virtual Avatar

Collaboration

Social Media
Location Accuracy

Virtual
Representation

Aggregation

Ground, 3D Buildings,
trees, and clouds

Geollery v1: No texture
Geollery v2: With 360° street views

Almost always available

Available

Available

Almost the exact location in the world

Billboards / Balloons /
Framed photos / Doodles / Gifts

Based on spatial relationship

Sphere

Textured by 360° street views

Only available for the locations with
360° street view data

3 DoF + Teleport
Not applicable

Not applicable

Estimated by distance and orientation

Billboards
(v2: added balloons and gifts)

Based on direction and distance

29



User Study

- Geollery
-8 Social Street View

Simple

Appealing

Practical

Entertaining

Interactive®
4

Pleasant

Creative*

Immersive

Straightforward

30



Insights

What we learned

31
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What we learned

Interactivity and panoramic textures increase immersion.
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[l will use it for] exploring new places. If
| am going on vacation somewhere, |
could immerse myself into the location.
If there are avatars around that area, |
could ask questions.

P1/M



| think it (Geollery) will be useful for
families. | just taught my grandpa how
to use Facetime last week and it would
great if | could teleport to their house
and meet with them, then we could
chat and share photos with our
avatars.

P2/F



What if we could reconstruct a high-quality, all
textured, walkable mirrored world with
geotagged social media in real time?



Geollery.com

v2: a major leap

coarse detail
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building polygons

360
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images

fine detail

t

depth maps
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System Overview

Given (latitude, longitude)

-
v -
. -
A -
A ¥ O W IR R AN Ml o v )
' | \ o - - o
" ! - i 1 e \
I o« oy - - B o e L e e AT BN xS v Cexy
| " eeonear gl aan € SIA" GOSN N ST |
. . £ Sy D R\
‘ ’ ¢ ’. o ~ - A D; ‘.L‘_“\\()‘“ " ( — 4
T . A ) =t -'.. 2
e 39



Animal

Resources 1) 5
Facility 9
it
@ -
2 i
£
o g
£ |
&
® P
@ Lot GG
£
5
e o
Syste n Overview \
2D Map Data
Jeong !
H Kim 1
Lot KK1 Engineering =] 4
Bullding AV. Willianms
Industrial Lane » Building
e Lot GG2
\ |
) - Honey
» 4 () Pub,
Aytes Cal N 5
e
P Engineering g
[ Annex )
5 nne: %
@ 5
P 3
Lot KK 5
(183
S
ELS|
mical h X
o Lot :
clear
heering
Iding
Stadium Drive '
b
Computer
Sclence.
P Instructional
A Center
Wind
- Tunnel R
«P o Building
LotH
ot 11
Instructional
Television
Facility LOLEE 3
2
Ny ?\



System Overview
2D Map Data




Female Male Other

System Overview

+Avatar



System Overview

+Avatar +Trees +Clouds
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System Overview

+Avatar +Trees +Clouds +Night
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System Overview

Street View Panoramas

46
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System Overview

Street View Panoramas




System Overview




System Overview

(a) billboards

(b) balloons

(c) framed photos

(d) 3D models

49



System Overview
Geollery Workflow

(c) temporal transition

50



System Overview

Geollery Workflow

I

) éo images ‘ depth maps avatars and geotagged social media

building polygons

All data we used is publicly and widely available on the Internet.
51



Rendering Pipeline

Close-view Rendering

-

o )L

(d) texturing individual geometry (e) texturing with alpha blending (f) rendering results in fine detail

52



Rendering Pipeline

Initial spherical geometries

S,
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Rendering Pipeline

Depth correction
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Rendering Pipeline

Intersection removal

95



Rendering Pipeline
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Rendering Pipeline

Rendering result in the fine
detail
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Rendering Pipeline

Rendering result in the fine
detail




Rendering Pipeline

Close-view Rendering




Rendering Pipeline

(a) without gap alignment

(b) with gap alignment
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Rendering Pipeline

Gap Alignment
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Rendering Pipeline

Gap Alignment




Rendering Pipeline

Seam Blending

(a) without seam blending

(b) with seam blending
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Rendering Pipeline

Seam Blending




Rendering Pipeline

Seam Blending
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Rendering Pipeline

Street View vs. Satellite Images

(a)

exturing ith street view images

rrTiT Y

e N

(b) texturing with satellite images

68






Rendering Pipeline

Street View vs. Satellite Images |

Hilton

& Garden Inn




Rendering Pipeline

Gaussian Filtering

(a) without Gaussian filtering

(b) with Gaussian filtering

71



Rendering Pipeline
Gaussian Filtering




Rendering Pipeline

Gaussian iiltering




Rendering Pipeline

(a)

without occlusion test

(b) with occlusion test
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Rendering Pipeline

Occlusion Test
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Rendering Pipeline

Occlusion Test




LRU Cache

5 adjacent street views are cached while users are walking.

Each geometry has vertices to be processed by the GPU

77



Limitations

Inaccurate depth maps etc.

(a) inaccurate raw depth map

(b) resulting occlusion
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Deployment

Geollery.com

No.

10

1

]

i1

Country

United States

China

United Kingdom

Japan

Korea, Republic of

Canada

Hong Kong

Germany

Ireland

Russian Federation

India

Taiwan

Italy

‘ Countries

Visits from 32 countries registered.

Last Visit

Sat July 27, 2019
|

Thu July 25, 2019
|

Thu July 4, 2019
|

Mon July 22, 2019
|

Thu June 27, 2019

Thu Apr 4, 2019
|

Wed July 24, 2019
i

Tue June 4, 2019
|

Thu July 18, 2019
|

Sat June 8, 2019
|

Mon June 10, 2019
|

Thu May 16, 2019
|

Wed June 19, 2019

15:07:58

01:33:22

02:51:11

23:49:05

18:41:37

16:32:19

01:19:18

15:56:59

00:21:29

07:30:52

02:55:41

08:05:58

08:46:30

Percent & Number of Visits

72.52%

8.10%
|

3.08%

2.74%
|

1.71%

1.48%
|

1.25%

0.91%

0.68%

0.68%

0.68%

0.68%

0.57%

@==

v

636

71

27

24

15

13

1
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Rendering Pipeline

Experimental Features

AV Williams Building




Geollery/Social Street View has its own set of
distinct offerings, as it is anchored within
real-world settings, just mapped onto VR, whereas
these are definitely more ‘fantasy’ type of arenas.
In that way, as you have already done, | think there
are multitude game challenges/tasks/feedback, like
the balloons, to add in!

Email feedback from pilot users



| think it'd be cool if you could see posts by people
in real time, along with the establishment they're in
(like someone tweeting from inside McDonald’s or
a movie theater), if that makes sense. Sort of like
checking in to a place on Facebook

Email feedback from pilot users



An interactive rendering pipeline of

Fusing 360° Panoramas

at two levels of detail.



Contributing a large-scale real-time system to

Reconstruct a Mirrored World

without the prior knowledge of any 3D models but only street view
images and depth maps, which may be estimated from deep learning
pipeline etc.



Establishing a web-based platform at

Geollery.com

for visualizing geotagged social media in a collaborative
mixed-reality setting.



Discussion

Use Case: Audio Tour



http://www.youtube.com/watch?v=Fpfw0COYxoU&t=83

Discussion

Taking the Feedback:
Geollery v2, Web3D & VR 2019
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Figure 1: Geollery creates an interactive
mirrored world in ime, in whl:h
users are immersed ilding
live chats, and geotagged social e
The social media are visualized as bal-
loons, billboards, framed photos, and gift
boxes, all in real time.

Experiencing a Mirrored World with
Geotagged Social Media in Geollery

Ruofei Du, David Li, Amitabh Varshney
Augmentarium, UMIACS, and Computer Science Department
Umvuslly of Maryland, College Park, MD, USA

d.ed

ABSTRACT
We demonstrate the online deployment of Geollery (5), 2 mixed reality social media platform. We
introduce an at two levels of detail: the street level
and the bird's-eye view Instead of e 3D i hes, our system st

renders a mirrored world in real time, while depicting geotagged soci media as bilboards,balloon,
framed photos, and virtual gifts. Geollery allows multiple sers to see, chat, and collaboratively sketch
with the spatial context in this mirrored world. We demonstrate a wide range of use cases including
crowdsourced tourism, interactive audio guides with immersive spatial context, and mee
friends in mixed reality. We envision Geollery will be in
platform for those looking to explore new areas or looking to share their experiences. Please refer to
hitps://geollery.com for the paper and live demos.
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Discussion

(a) initial spherical geometries

) intersection removal

(c

b) depth correction

(

(e) texturing with alpha blending (f) rendering results in fine detail

(d) texturing individual geometry
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Challenge
Global Market Restraint:
Weak Content for XR
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Future Directions
The Ultimate XR Platform
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Future Directions

Fuses Past Events



\
Y

Future Directi
With the present



Future Directions
And look into the future




Future Directions

Change the way we
communicate in 3D and
consume the information
‘ »
4




_.\
Vi

Future Directions
Consume the mformatlon

throughout the world
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Thank you!
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User Study

Background Interview (5 min)

Geollery & Social Street View Study

Semi-structured Interview and In-person User Study

[ Introduction ]

[Start timing!] Hello, my name is .I'm in atthe . First, |
would like to thank you for your participation. Today, you will be a participant in a user study with a semi-
structured interview. Our goal is to explore your experience using Geollery and Social Street View, the
challenges and limitations of the interfaces, as well as the types of decisions it could influence and potential
impacts it might have. Then, we will compare and rate the advantages and disadvantages of both systems in
different aspects.

Before we begin the interview, we need to complete a consent form. After this, we will begin. Your data will be
kept anonymous. Additionally, as a researcher | have no position on this topic and ask that you be as open,
honest, and detailed in your answers as possible. Do you have any questions before we begin?

[ Begin Interview Study ]

= The interview is broken down into three components:
< Your background in using social media platforms.
< User study of the Geollery and Social Street View platforms
< Survey about future of 3D social media platforms.

[ Background ]

Main goals:

(1) Get people comfortable with answering questions and creating a rapport.
(2) Assessing how they are accessing social media in real life, and gain an understanding of their experience.

1. What are your views on social media platforms like Twitter and Facebook, how important are they to you?
2. Can you talk about your social media experience? How often do you use social media platforms? And how
often do you post on social media websites?

3. What do you usually use social media platforms for?

4. Have you ever viewed social media in a map?
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User Study

- Geollery
-8 Social Street View

Simple

Appealing

Practical

Entertaining

Interactive®
4

Pleasant

Creative*

Immersive

Straightforward
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User Study

Post-interview




Post Interview
Question 1/3

Suppose that we have a polished 30 cocial media.
platform like Geollery or Social Street iew, would you
like to use it? IF so, how much time would you like to
cpend on it?



Post Interview High-level Attitude Towards 3D Social Media Platform

Protester
5.0%

Followers
20.0%

Supporters
75.0%
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| would like to use it every day
when | go to work, or travel
during weekends.

P6/F



If it's not distracting like
Facebook and Instagram, |
would use it every day on a
couple of things.

P17 /F



| am a follower on most social
media sites. | would only join a
3D social media platform once
my friends are there.

P4/ M



If my friends are all on this, |
can see myself spend a couple
of hours every week.

P12 /M



| don't think | will use this. |
prefer to use Yelp to see
comments [of nearby
restaurants]

P12 /M



Post Interview

Can you imagine your use caces for Geollery and Social
Ctreet lView? What would you like 1o vee 3D cocial media
platforme for?



| would like to use it for the food in
different restaurants. | am always
hesitating of different restaurants. It
will be very easy to see all restaurants
with street views. In Yelp, | can only see
one restaurant at a time.

P6/F



[l will use it for] exploring new places. If
| am going on vacation somewhere, |
could immerse myself into the location.
If there are avatars around that area, |
could ask questions.

P1/M



| think it (Geollery) will be useful for
families. | just taught my grandpa how
to use Facetime last week and it would
great if | could teleport to their house
and meet with them, then we could
chat and share photos with our
avatars.

P2/F



... for communicating with my families,
maybe, and distant friends, [so] they
can see New York. And, getting to
know more people, connecting with
people based on similar interests.

P2/F



Post Interview
Question 3/3

IF you were a decigner or product manager for Geollery
or Social Street liew, what features would you fike to
add to the systems?



A mapping of the texture,
high-resolution texture, will be
great.

P12/ M



if there is a way to unify the
interaction between them,
there will be more realistic
buildings [and] you could have
more roof structures. Terrains
will be interesting to add on.

P18 /M



would like to see Kkitties and
ouppies running around, and
oirds flying in the air

P13 /F



| could also add a bike, add a
vehicle, a motorcycle in
Geollery, this will add some
fun.

P17 /F
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