Situating Knowledge On The Landscape

Expert and Citizen Science, Games, and Community
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Airborne - fast, but view
angle not great for geology

Static terrestrial - good view
angle, but... slow




Mobile Terrestrial Lidar = more data collection, sooner

Work with Terrapoint Titan - first mobile system, first research users












Matt Lato, Queen’s PhD

Structural Discontinuity Mapping with
Mobile and Static Lidar

Conventional LiDAR Composite




FIELD DATA COLLECTION SYSTEMS
FOR RAILWAY GROUND HAZARD RESEARCH
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Urban data with mobile, too!




Sketchup makes model building easy
Sketchup with mobile lidar data is both accurate and easy




Once you have a model, ... why not use It!

Solar - PV - energy retrofits - greening the city - ...

and

Video games set in real urban spaces



Modelling solar PV
potential from lidar

Fig.5.6: Annual daily irradiation on roof top for a simulation at 0.55m resolution

Dwellings Audited

Or, without the lidar, put people on-site
with mobile tools and have them do
quick, template-directed retrofit models




Games set In real spaces




Tab - switch umts

Right-chick - Mowve
Lefi-chck - Attack

F - Fix/Sprint

u-eenrs V - Restore View

UNIVERSITY

Warcraft 3 engine hack
Written by a high school
student and a 1st year.
Energy, geology,
game design

PRESS'ANY KEY TO'CONTINUE

Energy Wars - Rise of the Chimera
educational goals - learn intuitive sense of cost-benefit of energy retrofits
Runner up in world serious games contest
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© Morris Hall was built as part of the great
residence-building boom in the late 1950s and
early 1960s. It Is named after Honorable Willlam
Morris, a founder of Queen's, first chair of

Queen’'s Board of Trustees and a member of
legislative councll of Upper Canada.
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Unity Game
Development Essentials
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Situated Interaction

Real world Game World of same area

As you walk in the real world
Your ipad synchronizes your
position on a map

or

As you walk in the real world
Your ipad shows a synchronized
and oriented view Into a game
world



http://www.shutterstock.com

viewing a local environment and making the ground invisible sc

Queen’s and Laval campus Unity worlds with
buried infrastructure model and transparency for all buildings



Synchronized worlds also allow live building ‘edits’
(visualizing alternative energy-saving modifications)
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Sending a robot out to collect data and paste it into a game world
(reversing the situatedness)
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Kinasiolngy Bulding

all work by Keith Huang, intern from University of Waterloo Robotics Programme (1st year)



Revisiting the Game idea
GeoEduc3d Project

what about a multiplayer game Geoide NCE
what about AR integration NSERC
what about players in the field and at base Sylvie Daniel, leader

. SmartCities

and Communities

e R

awareness of science around us




GeoEduc3d Game - set on Universite Laval Campus
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Nuclear disaster scenario

augmented reality mini-games




Augmented reality - a highly situated approach

Augmenied Raund Table for Architecture and Jrban Planning : wweoerucl ac, ok Phata: Dawid Stuart Astouching: Smalkiog Imageworks

projectsiathurfathur? jog

Accélerometres/
Accelerometers




AR, Mobile - graphics quite limited

Desktop - current games are
photorealistic for static scenes

Next generation (this year) iPad
games are close...
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Situated Interactions in Space and Time

Can we place user-generated
stories on the landscape?

Hainbows

Fnd

Can we use a mobile device as a
local window Into some other
geography - situatedness?



Situated Authoring

Place-based messages and information access

-ll ROGERS = 9:20 AM [} -all ROGERS = 9:20 AM "}

Create Landmark
Choose Landmark tor Story:

1. Park (9 Stories)
Nearby Landmarks 2. House (1 Story)
3. Testd (0 Stories)

4. Dsddt (1 Story)

Take Photograph with Camera

Select Existing Photograph

Text (Movies)
(differing perspectives) (Active agents)
(emails)
Pictures (chains of locations - tours)

(simple games)



Story Arcs

The story begins...

Major decisions
get made

Stuff happens

Small
events

s this a story or a fragment of a story?
Does it take place at a specific place or a series of places?

Fragment of a story (object)







Thinking about geoscience In this context

1. embed knowledge about geology in the
landscape

2. embed secondary notes (e.g. this building Is
built on...)

3. embed use notes (your energy comes from)

4. allow community authoring of these?

5. allow authoring of geoscience ‘lite’

observations? Perspectives?



Those Game Engines are Surprisingly Useful!
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Matthew Ondercin: Queen’s University






Assembled gigagapixel photograph (pan/zoom):

Typical photo using Gigapan mount:

o |

Photogrammetry possible in some cases:
Grainsize analysis across photos: R '% |
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1 m resolution

Detailed Raster 0.2 m

Aerial LIDAR

Data (.las)

Scaled Raster 0 to 256 heights

MineCraft heights







Bedrock Estimated Talus

Bedrock Estimated Talus

&




an aside - something else we worry about

semantic accuracy in geological data
model-based understanding
representation

vagueness




Possible

FLAC Geotechnical Models

Model iterations

Impact of choices in geological model
Impact of unit aggregation choices
Alternative Impact of geometric and generalizatia

geotechnical decisions
models

Range for
user's desired
value

l.e. does it really make a difference that we examine these?






I HAD A DREAM IT WAS ALL COMING APART.
THAT T MET AGIRL | | HAIRLINE CRACKS IN REALITY
IN A DYING WORLD. | | WIDENED TO YAWNING CHASK\S.
EVERYTHING WAS GOING DARK
AND LIGHT ALL AT ONCE,AND
THERE WAS A SOUND LIKE
BREAKING WAVES RISING INTO
A PIERCING SCREAM AT THE
EDGE OF HEARING, I KNEW WE
DIDNT HAVE LONG TOGETHER.

T WOKE UP THE MEMORY OF | | \WHAT ELSE COULD I DOT
THE APOCALYPSE FADED TO | | \JHEN THE DAY CAME, T WENT

MERE FANCY BUT THE NUMBERS | | TO THE SPOT AND WAITED.
/h-'—""';ﬂf!

BURNED BRIGHT IN MY MIND,

THEY WERE COORDINATES.
A PLACE AND A TIME,
NEITHER ONE TOO FAR AWAY.

xkcd

SHE GRABBED ME AND SPOKE
A STREAM OF NUMBERS
~INTO MY EAR.
THEN ITALL
WENT AWAY.

%

T TURNS
... AND? ) OUT WANTING
SOMETHING
DOESN'T MAKE
IT REAL.
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