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Out of this world 
"The earth is the cradle of humankind, but one cannot live in the cradle forever.” Konstantin Tsiolkovsky, 1895

In this issue, we leave our favorite 
topics to stretch out our, and 
hopefully your, imaginations. !!
Peter H. Diamandis, the founder 
and chairman of the X PRIZE 
Foundation and the co-founder 
and chairman of Singularity 
University, wanted to be a space 
miner when he was a kid. The job 
does not yet exist but his dream 
might soon become a reality.!!
In fact, interest in extraterrestrial 
mining is at a fever pitch with a 
few visionary billionaires like Larry 
Page (Google co-founder) and 
Elon Musk (of Paypal, Space X 
and Tesla fame) heavily investing 
in order to make that dream a 
reality. Elon Musk’s Space X is 
already servicing the International 
S p a c e S t a t i o n w i t h f u l l y 
automated rockets!!

!
Of course, we won’t be mining for 
iron anytime soon in space but 
certain elements in the platinum 
family, the rare earths and even 
Helium3 might be worth the 
expense of sending a rocket to 
mine an asteroid or the surface of 
the moon. In fact, the cost of 
sending one pound into earth orbit 
is dropping fast: from it original 
$10  000, it could drop to around 
$1,000 in the next few years. !!
Helium3, a  stable light isotope of 
helium that was implanted in the 
upper layers of the moon’s crust 
over billions of years by solar 
wind, could be mined for use in 
future fusion reactors. Nuclear 
fusion, combining two light nuclei 
together in order to produce 
energy, has been the Holy Grail of 
nuclear and plasma physicists for 

half a century since it would 
produce v i r tua l ly un l imi ted 
quantities of  energy for humanity 
but, its discovery has proven 
elusive. !!
On the other hand, platinum and 
other elements of the platinum 
family are worth a fortune and 
c o u l d p e r h a p s j u s t i f y t h e 
t remendous cos t o f space 
missions. !!
Finally, rare earths are strategic 
materials for building computer 
parts, smartphones and batteries. 
Most of the rare earth reserves 
and production are based in 
China and that fact alone creates 
an important strategic risk for the 
world economy. Therefore, finding 
abundant sources of these 
elements elsewhere on earth and 
in space would mitigate that risk. 

mailto:ckargas@marcon.qc.ca
mailto:pducharme@marcon.qc.ca
mailto:ckargas@marcon.qc.ca
mailto:pducharme@marcon.qc.ca


Some asteroids and the surface 
of the moon possess large 
amounts of these precious 
elements. In fact, a fairly small 
asteroid (say, of a kilometre in 
diameter) could contain trillions of 
dollars worth of these rare 
elements, so much so that 
bringing too much back to earth 
in a short amount of time could 
significantly perturb and perhaps 
even create a total collapse of the 
pr ices on the i r respect ive 
markets.!!
While asteroid 
capture and 
mining seems 
to be mainly 
the preserve 
of eccentr ic 
billionaires, it 
c o u l d b e 
argued that 
Canada is in 
a n i d e a l 
pos i t ion fo r 
moon mining. 
I n f a c t , a 
NASA project 
i n 
collaboration 
w i t h t h e 
C a n a d i a n 
Space Agency could land Artemis 
Jr., a Canadian rover built by 
Ottawa-based Neptec Design, on 
the Moon within the next five 
years thus ensuring a leadership 
role in space mining for our 
country. The rover would be 
equipped with the “Destin” space 
drill designed by Sudbury-based 
(Ontario)  Deltion Innovations Ltd. !!
It might be counterintuitive but the 
first mining missions will not go 

looking for for valuable heavy 
elements.  Instead, they will be 
seeking water - ice, to be exact. 
The re seems t o be l a rge 
quantities of ice at the south pole 
of the moon, hidden from the 
sun’s rays by craters. Once ice 
has been found, it can be used to 
produce hydrogen and oxygen 
through electrolysis, ensuring the 
fuels needed to power future 
space-based operations. !!

Hydrogen is the fuel used in fuel 
cells to make electricity (creating 
water vapour when it reacts with 
oxygen).  Canada leads the fuel 
cells industry with Ballard Power 
Sys tems and Hydrogen ics 
ranking among the top three 
suppliers in the world. These 
fuels cells, originally developed to 
provide electricity inside NASA 
space shuttles, currently power 
EVs around the globe.  For 
example, urban transit buses that 

shuttled athletes in Whistler for 
the Vancouver Olympics were 
hydrogen fuel cell buses and, 
starting in 2015, Californians will 
be able to buy Honda Civics 
powered by fuel cells. As the 
h y d r o g e n s u p p l y n e t w o r k 
develops, we too may be able to 
drive H2EVs.!!
And Canada is not only a world 
leader in the hydrogen and 
mining industries, it also has a 

long and proud 
history in space 
that goes from 
Alouet te ( the 
first Canadian 
s a t e l l i t e 
l a u n c h e d i n 
1956) to the 
Canadarm (on 
the most recent 
s h u t t l e s ) . 
Furthermore, it 
hosts a world 
c l a s s 
transportat ion 
industry where 
companies such 
as Bombardier 
e x p o r t t h e i r 
t e c h n o l o g i e s 
worldwide. !!

Space mining ventures could 
represent Canada’s contribution 
to exploring the new frontier, thus 
making space a place that not 
on ly p resen ts t remendous 
exploration opportunities but also 
provides tremendous economic 
growth opportunities. .!
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Interested in daily updates on future mobility? Check out the following:  
http://www.scoop.it/t/evolution-of-transportation 
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‣ Princeton/Verizon: The Impact of autonomous 
driving technologies on Urban Transit 

Fully automated buses (level 4) would make bus-
trains possible for bus rapid transit (BRT) systems 
to emulate rail in capacity at a lesser cost. 

Among other things, the report recommends to 
promote shared-use autonomous cars as a 
replacement for transit on many bus routes and 
for service to persons with disabilities and to exit 
markets where transit load factors are too low to 
justify operating a transit vehicle. 

A powerpoint summary of the report is available 
at http://www.docstoc.com/docs/169525009/
The-Impact-of-Autonomous-Vehicle-Technology-
on-Transit 

In the news 
‣ Will NASA be too slow 
NASA plans to land people on asteroids, but not 
until the 2020s. That isn't stopping astronauts 
from simulating an asteroid landing in a 40-foot-
deep swimming pool at a Space Center in 
Houston. NASA says it's already trying to pick out 
an asteroid that a robotic mission could reach, 
capture and bring into an orbit around the 
moon. Astronauts would then travel on the 
Orion spacecraft to explore the asteroid and 
collect samples. 
[http://www.cnn.com/2014/05/13/tech/nasa-
asteroid-landing/index.html ] !
‣ A ride-sharing service for (rich) kids 
Young residents in Palo Alto, California, can now 
use the Boost by Mercedes-Benz upscale ride-
sharing service to attend their various activities 
and even go to school. When kids get on board 
the Boost vehicle, parents can track their every 
move and find out where they are in real time. 
Another message is sent when the kids arrive at 
their destination and get off. $22 for a one- way 
ride. (https://boostbybenz.com)  

MARCON at the following events / MARCON aux événements suivants :
Canadian Council of Motor Transport 
Administrators (Conseil canadien des 
administrateurs en transport motorisé), 
May 25-28 in Toronto: http://ccmta.ca/en/
component/ohanah/2014-ccmta-annual-
meeting !

Canadian Aluminum International 
Conference on June 4th in Montreal: 
h t t p : / /www.c i acmon t rea l . com/en /
speakers.php   !

Transportat ion Research Board 
Automated Vehicles Symposium, July 
14 -18 i n San F ranc i sco : h t t p : / /
w w w . t r b . o r g / C a l e n d a r / B l u r b s /
169833.aspx    !

Transportation Association of Canada, 
September 28 - October 1, in Montréal, 
Future Vehicle Technology Session http://
tac-atc.ca/en/conference !

Executive Forum on October 7th in 
Toronto. The event focuses on insurance 
industry trends, including changes in 
mobility and their impacts on insurance. !

EV2014VÉ: where electrification meets 
autonomous vehicle technology: October 
28-30 in Vancouver. http://emc-mec.ca/
ev2014ve/en/ 
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‣ Autonomous Vehicles - Ethical Rules 

A science fiction writer, Isaac Asimov, may have 
given the initial impulse to questions of ethics for 
autonomous machines when he coined the 
“Three Laws of Robotics” : 

1. A robot may not injure a human being or, 
through inaction, allow a human being to come 
to harm. 

2. A robot must obey the orders given to it by 
human beings, except where such orders would 
conflict with the First Law. 

3. A robot must protect its own existence as 
long as such protection does not conflict with 
the First or Second Laws. (Quoted in Burger 
2009) 

But what will happen when your autonomous 
car will have to decide whether to sacrifice its 
elderly passenger to save the lives of a young 
family of four ?  Food for thought. 

‣ Driverless trains - nothing new 
Grade of Automation 4 trains, l ike the 
Copenhagen Metro, are trains are capable of 
operating automatically at all times, including 

door clos ing, obstacle detect ion and 
emergency situations.  There are already 20 
such train systems operating in the world, but 

none in North America. (Source: http://
en.wikipedia.org/wiki/List_of_driverless_trains)

Les nouvelles 
‣ Countdown 

FT.com reported that Google is “very actively” 
working on how to put its driverless cars to public 
use in the next three years, according to Serge 
Brin, the founder of its experimental “X” lab, after 
the search company’s recent breakthroughs in 
autonomous navigation of city streets. 

But in order to reach that goal, Google will need 
to team up with industry-wise partners. Tesla?   
Traditional automotive companies usually take 
three years to develop a new car, meaning the 
clock is ticking if Google wants to find a partner 
to meet its 2017 deadline. This 2017 deadline is 
now looking more like it could extend to 2020. 

!
‣ Air travel in 2050: Autonomous planes flying 

in geese-like formations 

Our children might see semi-autonomous 
airplanes fly through the skies like flocks of geese 
in the future, reducing drag and saving fuel. This 
concept is part of a broader plan by airplane 
maker Airbus to modernize the industry over the 
next three decades. 
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