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Expert science

Citizen science and public participation in expert science

audobon.org
association of zoo aquariums

usgswikipedia u. toronto the guardian

http://audobon.org
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hreexaminer.com

http://hreexaminer.com




Queen’s Geotechnical Engineering Group

photo: Peter Gloor, www.railpictures.ca

http://www.railpictures.ca


Queen’s Geotechnical Engineering Group

photo: Peter Gloor, www.railpictures.ca

This is the main line across Canada. 
Trains regularly go swimming here

http://www.railpictures.ca


Study properties of the rock slopes and faces without 

1. putting anyone at risk

2. hugely biasing data towards easy access area

3. shutting down operations for long periods



Lidar

Photogrammetry

www.clemson.edu

http://www.clemson.edu


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





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

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

Serious Games



educational goals - learn intuitive sense of cost-benefit of energy retrofits
Runner up in world serious games contest

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











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

Situated Interaction

www.shutterstock.com

http://www.shutterstock.com


viewing a local environment and making the ground invisible so      

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)



Sending a robot out to collect data and paste it into a game world 
(reversing the situatedness)

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



Revisiting the Game idea

what about a multiplayer game
what about AR integration
what about players in the field and at base

GeoEduc3d Project
Geoide NCE
NSERC
Sylvie Daniel, leader

+ =

awareness of science around us



GeoEduc3d Game - set on Universite Laval Campus

augmented reality mini-games

Nuclear disaster scenario

team-based 
spatial 

investigation 
with mobile 

phones



Augmented reality - a highly situated approach



AR, Mobile - graphics quite limited

Desktop - current games are 
photorealistic for static scenes

Next generation (this year) iPad 
games are close…





Situated Interactions in Space and Time

Can we place user-generated 
stories on the landscape?

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



Situated Authoring

Text
(differing perspectives)

Pictures

(Movies)
(Active agents)
(emails)
(chains of locations - tours)
(simple games)

Place-based messages and information access







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? 



realistic terrain
physics

destructible terrain

Those Game Engines are Surprisingly Useful!



Matthew Ondercin: Queen’s University







Aerial LiDAR 
Data (.las)

Detailed Raster 0.2 m - 1 m resolution

Scaled Raster 0 to 256 heightsMineCraft heights







an aside - something else we worry about

semantic accuracy in geological data
model-based understanding

representation
vagueness

Geometric Model 
Data

Field Data 
(multiple perspectives)

Generalized Units 
(aggregation of varied 

lithologies, …)

contribution 
to 

simulations / 
models



FLAC Geotechnical Models

Model iterations
Impact of choices in geological model
Impact of unit aggregation choices
Impact of geometric and generalizatio  
decisions

i.e. does it really make a difference that we examine these?
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oh look, coordinates and a time!



xkcd blog
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