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Will Al help save lives on the
battlefield?
cdisrnet.com, 31May2018

After a while the buzzwords
start to ring hollow. What’s
“artificial intelligence,” in
practical terms? An Orwelli-
an nightmare that will con-
trol our every battlefield
maneuver? Or a helpful tool
to aid the war fighter?

Let’s bring it down to Earth,
make it tangible. Al can, for
instance, scan a live video
feed faster and more accu-
rately than any human and
then warn commanders of
imminent danger.

At least that’s the premise
behind an ongoing project at
the Air Force Research La-
boratory at Wright-
Patterson Air Force Base.
“Video is captured with
such velocity and volume
[that] no individual or team
of individuals can hope to
analyze that data in a mean-
ingful way,” said Scott
Clouse, senior research en-
gineer at the Decision Sci-
ence Branch.

Al offers a faster, smarter
alternative. While video
intelligence can be an inval-
uable resource, it’s also a
massive manpower suck.
“In some instances, we are
up to teams of 30 people
looking at one video feed,
just to make sure we don’t
miss anything,” Clouse said.

“There is an immediate
need to cut down the num-

ber of people on a single
feed, maybe even to the
point where we could have a
single person looking at
multiple feeds. It could dra-
matically reduce the work-
load on the force.”

In late 2017 the AFRL re-
search team hit a milestone
in its work, winning the
Large-Scale Movie Descrip-
tion Challenge at the 2017
International Conference on
Computer Vision in Venice,
Italy. In that competition,
Al-driven systems were
tasked with creating simple
written descriptions of short
clips taken from commercial
film footage.

The techniques used here
could in principal serve as
the basis for an Al-driven
situational awareness tool.

While the team kept its

Air National Guardsmen set up a remote
operational video enhanced receiver for
video from overhead aircrafi to provide
situational awareness. Can artificial
intelligence be trained to more quickly
and accurately analyze the volume of
video to warn of imminent danger?
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movie captions deliberately
terse — “Someone looks up,
someone reads a letter” —
video interpretation on the
battlefield could perhaps
offer an even deeper dive
into video intelligence.

“On the battlefield you are
not competing with the oth-
er audio, you are not com-
peting with music in the
background. You could de-
liver a more lengthy verbal
description,” said Vincent
Velten, AFRL’s Multi-
Domain Sensing Autonomy
Division Decision Science
Branch technical advisor.

The time factor

For Al to interpret video
data, the system must be
told what to look for. Right
now, programmers can set a
simple system to identify
specific shapes or colors or
types of activity. Moving
forward, they want the Al-
driven system to cull more
detailed information. In
technical terms, the mecha-
nism that enables this is
called a recurrent neural net,
or RNN.

The RNN adds the memory
component to the process.
“This is what gives you
time, and time is what gives
you context,” Clouse said.
“You see a person standing
next to the truck and then
you see a person sitting in
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“The techniques
used here could in
principal serve as
the basis for an Al-
driven situational
awareness tool.”

“It creates very
subtle disturbances
in the photo, but to
the detector they're
significant enough
to fool the system.”

FEATURE ARTICLE (cont'D)

in the truck. You can intuit
that person got into the
truck. You start to see rela-
tionships in the sequences.”

There’s some urgency to
this work, as the military
comes to rely ever more
heavily on video capture as
a situational awareness tool.
Velten pointed especially to
the Air Force’s use of video
feeds from remotely piloted
aircraft.

“The Air Force makes a lot
of use of this stuff, and then
there are also the small
UAVs that are becoming
more and more interesting.
That is right now the princi-
ple motivation,” he said.

The AFRL team needs
about five more years to
produce a battlefield-worthy
version of its video scan-
ning Al tool. To get to the

finish line, researchers need
to spend more time looking
at actual intel and tackling

specific military objectives.

Just as last year’s movie
competition had a specific
tactical goal — caption five
seconds of a movie — the
researchers need to build
their tools around specific
ISR objectives. The Al is
only as good at what you
tell it to do, and they’re still
refining the process of writ-
ing those instructions for the
machines to follow.

“We have a lot of data right
now. What we need are con-
crete objectives to train the
system,” Clouse said.

“We need an operational
setting where we have some
data that is labeled or cap-
tioned appropriately that we
can feed into the training

mechanism, in order to train
the systems on what to look
for.”

If it works, an Al-driven
system could make it easier
to pull the most important
information from a video
feed.

Watching video takes time,
far more time than it would
take to read a simple sen-
tence or two the sums up the
relevant action. “We want to
efficiently translate all this
video information into a
semantic form that is effi-
cient for people to use,”
Clouse said.

“Fundamentally it means
that you know what is going
on and you know what has
changed, without having to
stare at every frame as it
goes by.”

FEATURE ARTICLE

Duelling Als defeat facial
recognition tech
newatlas.com, 01JUne2018

Most of us probably don't
like the idea of some
stranger finding out who we
are, based only on an online
photo of us. Thanks to the
facial recognition systems
used by social media sites,
however, such a thing is
becoming increasingly pos-
sible. Scientists recently
decided to do something
about it, by turning a couple
of artificial intelligence (Al)
systems against one another.

At the University of Toron-
to, Prof. Parham Aarabi and
grad student Avishek Bose
started by designing two Al-
based neural networks. One
of these used the same tech-
niques as existing facial
recognition systems, to

identify people in photos.
The other network sought to
thwart the first one, by
slightly altering the aspects
of those photos that were
being used to identify the
people.

"The disruptive Al can
‘attack' what the neural net
for the face detection is
looking for," says Bose. "If
the detection Al is looking
for the corner of the eyes,
for example, it adjusts the
corner of the eyes so they're
less noticeable. It creates
very subtle disturbances in
the photo, but to the detec-
tor they're significant
enough to fool the system."

The two networks went

back and forth for a while,
each one learning what the
other was doing and trying

to compensate for it. What
ultimately resulted was an
algorithm that could be ap-
plied to photos of faces,
making them nearly facial
recognition-proof yet still
recognizable to people who
knew them.

Aarabi and Bose tested the
system on the existing 300-
W face dataset, which con-
sists of photos of over 600
faces covering different
ethnicities, lighting condi-
tions and environments.
Without the algorithm be-
ing applied to those imag-
es, a facial recognition sys-
tem was able to accurately
identify almost 100 percent
of the people. Once it was
applied, however, that rate
dropped to 0.5 percent.
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A newly developed stealth sheet
can hide hot objects like human
bodies or military vehicles
from infrared cameras. Credit:
Hongrui Jiang

"You can
intentionally
deceive an infrared
detector by
presenting a false
heat signature,”
says Jiang. "It
could conceal a
tank by presenting
what looks like a
simple highway
guardrail.”

FEATURE ARTICLE

'Stealth sheet' hides hot
objects from prying infra-

red eyes

phys.org, 21JUne2018
Infrared cameras are the
heat-sensing eyes that help
drones find their targets,
even in the dead of night or
through heavy fog.

Hiding from such detectors
could become much easier,
thanks to a new cloaking
material that renders ob-
jects—and people—
practically invisible.

"What we have shown is an
ultrathin stealth 'sheet.'
Right now, what people
have is much heavier metal
armor or thermal blankets,"
says Hongrui Jiang, the
Lynn H. Matthias Professor
and Vilas Distinguished
Achievement Professor of
electrical and computer en-
gineering at the University
of Wisconsin-Madison.

Warm objects like human
bodies or tank engines emit
heat as infrared light, and
the new stealth sheet, de-
scribed June 15, 2018, in the
research journal Advanced
Engineering Materials, of-
fers substantial improve-
ments over other heat-
masking technologies.

"It's a matter of the weight,
the cost and ease of use,"
says Jiang.

Measuring less than one
millimeter wide—roughly
the thickness of 10 paper
pages—the thin sheet ab-
sorbs approximately 94 per-
cent of the infrared light it
encounters. Trapping so
much light means that warm
objects beneath the cloaking

material become almost
completely invisible to in-
frared detectors.

Importantly, the stealth ma-
terial can strongly absorb
light in the so-called mid-
and long-wavelength infra-
red range, which is the type
of light emitted by objects at
approximately human body
temperature.

What's more, by incorporat-
ing electronic heating ele-
ments into the stealth sheet,
the researchers created a
high-tech disguise for trick-
ing infrared cameras.

"You can intentionally de-
ceive an infrared detector by
presenting a false heat sig-
nature," says Jiang. "It could
conceal a tank by presenting
what looks like a simple
highway guardrail."

To trap infrared light, Jiang
and colleagues turned to a
unique material called black
silicon, which is commonly
incorporated into solar cells.
Black silicon absorbs light
because it consists of mil-
lions of microscopic needles
(called nanowires) all point-
ing upward like a densely-
packed forest—incoming
light reflects back and forth
between the vertical spires,
bouncing around within the
material instead of escaping.

Although black silicon has
long been known to absorb
visible light, Jiang and col-
leagues were the first to see
the material's potential for
trapping infrared, and they
boosted its absorptive prop-
erties by tweaking the meth-
od through which they cre-
ated their material.

"We didn't completely rein-
vent the whole process, but
we did extend the process to
much taller nanowires,"
says Jiang.

They make those nanowires
by using tiny particles of
silver to help etch down into
a thin layer of solid silicon,
which results in a thicket of
tall needles. Both the nan-
owires and the silver parti-
cles contribute to absorbing
infrared light.

The researchers' black sili-
con also has a flexible back-
ing interspersed with small
air channels. Those air
channels prevent the stealth
sheet from heating up too
quickly as it ab-

sorbs infrared light.

Currently, Jiang and col-
leagues are working to scale
up their prototype for real-
world applications with
assistance from the UW-
Madison Discovery to Prod-
uct (D2P) program. They
received a U.S. patent in fall
2017 for the material's use
in stealth, and the Wiscon-
sin Alumni Research Foun-
dation, or WARF—UW-
Madison's patenting and
technology licensing arm—
is actively pursuing two
additional patent applica-
tions.
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"In short, we found that
steel-CMF offers much
more protection than
all other existing armor
materials while
lowering the weight
remarkably..."

“The new design is
the first to
demonstrate
complete, near-
perfect control of
sound waves and is
quickly and easily
fabricated using 3-D
printers.”

"Our technology
could be used to
develop a touch
keyboard that's
integrated directly
into clothing..."”

ADVANCED MATERIALS

Lightweight metal foam
blocks blast wave, debris
from high-explosive rounds
phys.org, 26March2018

New research from North
Carolina State University
and the U.S. Army's Avia-
tion Applied Technology
Directorate shows that stain-
less steel composite metal
foam (CMF) can block blast
pressure and fragmentation

at 5,000 feet per second
from high explosive incen-
diary (HEI) rounds that det-
onate only 18 inches away.
"In short, we found that
steel-CMF offers much
more protection than all
other existing armor materi-
als while lowering the
weight remarkably," says
Afsaneh Rabiei, senior au-
thor of a paper on the work

and a professor of mechani-
cal and aerospace engineer-
ing ... Article

Thin engineered material
perfectly redirects and
reflects sound
SpaceDaily.com, 11APR2018

Metamaterials researchers at
Duke University have demon-
strated the design and construc-
tion of a thin material that can
control the redirection and
reflection of sound waves with
almost perfect efficiency.

While many theoretical ap-
proaches to engineer such a
device have been proposed,
they have struggled to simulta-
neously control both the trans-
mission and reflection of sound
in exactly the desired manner,

and none have been experimen-
tally demonstrated.

The new design is the first
to demonstrate complete,
near-perfect control of
sound waves and is quickly
and easily fabricated using 3
-D printers. The results ap-
pear online April 9 in Na-
ture Communications.
"Controlling the transmission
and reflection of sound waves
this way was a theoretical con-
cept that did not have a path to
implementation - nobody knew
how to design a practical struc-
ture using these ideas," said
Steve Cummer, professor of

electrical and computer engi-
neering at Duke. "We solved
both of those problems. Not
only did we figure out a way to
design such a device, we could
also make one and test it. And
lo and behold, it actually
works."

The new design uses a class
of materials called met-
amaterials - artificial materi-
als that manipulate waves
like light and sound through
their structure rather than
their chemistry. Article

An elastic fiber filled with
electrodes set to revolu-
tionize smart clothes
phys.org, 25May2018

EPFL has developed tiny
fibers made of elastomer
that can incorporate materi-
als like electrodes and nano-
composite polymers. The
fibers can detect even the
slightest pressure and strain,
and can withstand defor-
mation of close to 500 per-
cent before recovering their
initial shape, all of which

makes them perfect for ap-
plications in smart clothing
and prostheses, and for cre-
ating artificial nerves for
robots.

The fibers were developed
at EPFL's Laboratory of
Photonic Materials and Fi-
ber Devices (FIMAP), head-
ed by Fabien Sorin at the
School of Engineering. The
scientists came up with a
fast and easy method for
embedding microstructures

in super-elastic fibers. For
instance, by adding elec-
trodes at strategic locations,
they turned the fibers into
ultra-sensitive sensors.
What's more, their method
can be used to produce
hundreds of meters of fi-
ber in a short amount of
time. Article
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“..the authors also
showed that they could
use wireless signals to
accurately identify
somebody 83 percent
of the time out of a line-
up of 100 individuals.
This ability could be
particularly useful for
the application of
search-and-rescue
operations...”

“Once you figure out
the mathematical
problems, then it’s a
simple matter of arming
each of those small
boats with rockets and
missiles and sending
them after a $1 billion
cruiser. “

ARTIFICIAL INTELLIGENCE

Al senses people's pose

through walls
techxplore.com, 12June2018

X-ray vision has long
seemed like a far-fetched sci
-fi fantasy, but over the last
decade a team led by Pro-
fessor Dina Katabi from
MIT's Computer Science
and Artificial Intelligence
Laboratory (CSAIL) has
continually gotten us closer
to seeing through walls.

Their latest project, "RF-
Pose," uses artificial intelli-

gence (Al) to teach wireless
devices to sense people's
postures and movement,
even from the other side of
a wall.

The researchers use a neural
network to analyze radio
signals that bounce off peo-
ple's bodies, and can then
create a dynamic stick fig-
ure that walks, stops, sits
and moves its limbs as the
person performs those ac-
tions.

The team says that the sys-
tem could be used to moni-

tor diseases like Parkinson's
and multiple sclerosis (MS),
providing a better under-
standing of disease progres-
sion and allowing doctors to
adjust medications accord-
ingly. It could also help
elderly people live more
independently, while
providing the added security
of monitoring for falls, inju-
ries and changes in activity
patterns.

Article

CONVENTIONAL PROMPT STRIKE

Russia Unveils Katran Ro-
tary-Wing UAV

uasvision.com, 05June2018
Russia unveiled its Katran
rotary-wing unmanned aerial
vehicle (UAV) during the
Victory Day Parade in May.
“The trials of the Katran
UAV are scheduled for this
summer [mid-2018],” a Rus-
sian aerospace industry
source told Jane’s.

The Katran is designed for

fire support and reconnais-
sance missions, and carries a
photo or TV camera, or a
thermal imager. It features a
co-axial rotor scheme and
can land at unpaved air-
strips.

The Katran has a normal
take-off weight of 340 kg
for best performance, but
can accommodate a maxi-
mum take-off weight of 490

kg if necessary. The vehicle
carries a 60 kg payload. It is
powered by a 115-hp en-
gine, which produces a
climb rate of up to 12 m/s, a
maximum speed of 130 km/
h, and an endurance of 4
hours during flights with the
normal take-off weight.
Article

Robo-Boats Swarm in the
South China Sea

uasvision.com, 05June2018
This video shows a swarm
of 56 small, unmanned
boats operating in the
South China Sea. While a
rudimentary demonstration,
it mirrors similar exercises
performed by U.S. Navy
boats practicing — semi-
autonomously — to defend
harbours and intercept in-
coming vessels.

The Chinese robo-boats do
not appear to be armed, but
the company behind it —

Yunzhou Tech Corporation
— revealed an armed un-
manned boat at a Beijing
“Civil-Military Integration
Expo” in July 2017.

The show focused on cut-
ting-edge technologies
that China believes could
provide an “asymmetric”
advantage in a conflict
with the United States.
Meaning, cheaper technol-
ogies and tactics that al-
low a weaker adversary to
exploit unanticipated

weaknesses in a more
powerful opponent.

If the at-sea demonstra-
tion is any sign, those ca-
pabilities are developing.
Article
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"When they are in
range, IMSI catchers
also can deliver
malicious software to
targeted devices for the
purpose of stealing
information stored on
them or conducting
longer-term monitoring
of communications. "

"Every image has it
own imperceptible
noise statistics.
When you manipu-
late an image, you
actually move the
noise statistics
along with the con-
tent. "

Belarus developed drone
kit for anti-tank rocket

launcher

Defence-blog.com, 04June2018
On May 18, a unique un-
manned aerial vehicle was
shown at the Losvido training
ground in the Vitebsk re-
gion, Belarus.

At the Losvido training ground,
was conducted meeting with
officers-operators of the Armed
Forces under the leadership of
the Deputy Chief of the Gen-
eral Staff of the Armed Forces
— Chief of the Main Operations

Directorate Major-General
Pavel Muraveiko.

At the time of the event was
spotted the unique unmanned
aerial vehicle, which is the anti
-tank rocket launcher

equipped with four engine as
that of a conventional quadcop-
ter.

The characteristics of the new
flying anti-tank rocket launcher
and the name of the manufac-
turer are not disclosed.

It is worth noting that an over-
all appearance of anti-tank
rocket launcher reminds the
RPG-26 Aglen, disposable anti
-tank rocket launcher devel-
oped by the Soviet Union. It
fires a single-stage rocket with
jack-knife fins, which unfold
after launch. The rocket carries
a 72.5 millimeter diameter high
explosive anti-tank single
shaped charge warhead capable
of penetrating 440 millimeters
of armour, one meter of rein-
forced concrete or one and a
half meters of brickwork.

CYBER SECURITY

Signs of sophisticated cell-
phone spying found near
White House, U.S. officials
say

Washingtonpost.com
01June2018

A federal study found signs
that surveillance devices for
intercepting cellphone calls
and texts were operating
near the White House and
other sensitive locations in
the Washington area last
year.

A Department of Home-
land Security program
discovered evidence of the
surveillance devices,
called IMSI catchers, as
part of federal testing last
year, according to a letter
from DHS to Sen. Ron Wy-
den (D-Ore.) on May 22.
The letter didn't specify
what entity operated the
devices and left open the

possibility that there
could be alternative expla-
nations for the suspicious
cellular signals collected
by the federal testing pro-
gram last year. Article

IMAGING TECHNOLOGY

Photo fakery nabbed via
outsmarting technique
techxplore.com, 251June2018
Image manipulation detec-
tion is different from tradi-
tional semantic object detec-
tion because it pays more
attention to tampering arti-
facts than to image content,
which suggests that richer
features need to be

learned. We propose a two-
stream Faster R-CNN net-
work and train it endto-end
to detect the tampered re-

gions given a manipulated
image. One of the two
streams is an RGB stream
whose purpose is to extract
features from the RGB im-
age input to find tampering
artifacts like strong contrast
difference, unnatural tam-
pered boundaries, and so on.
The other is a noise stream
that leverages the noise fea-
tures extracted from a ste-
ganalysis rich model filter
layer to discover the noise
inconsistency between au-

thentic and tampered re-
gions. We then fuse features
from the two streams
through a bilinear pooling
layer to further incorporate
spatial co-occurrence of
these two modalities.
Article
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“At the same time the
United States is using
a greater range of
materials, contributing
to their scarcity, the
country is

also growing more
reliant on foreign
sources for those
materials.”

NIST s prototype chip for
measuring important quantities
such as length with quantum
precision. The device works by
using a laser to probe atoms to
generate infrared light at a
precise wavelength. The NIST chip
packs a tiny cloud of atoms and
structures for guiding light waves
into less than 1 square centimeter.
The penny is a scale reference.

“..physicists can track
how often muons of
different energies reach
detectors placed
around a target, and
compare that with the
expected rate without
an obstacle, to build up
a 3D profile of the
density of the interior.“

MATERIALS SCIENCE

The risks facing the Pen-
tagon’s high-end electron-
ics and radars

cdisrnet.com, 22May2018

A new Pentagon report
warns that the supply chain
for high-end electronics and
rare materials is increasing-
ly at risk, likely putting ra-
dar and electronic warfare
capabilities in danger as the
Department of Defense re-
lies more on these items.

Among the concerns high-
lighted by the annual indus-
trial capabilities report from
the Pentagon’s Office of
Manufacturing and Industri-
al Base Policy is how to
make sure the supply of key
electronics components is
always available to meet
department demands. The
report was quietly released
on a department website
May 17.

Part of the challenge for the
department is the reality
that it has “limited lever-
age” to influence the elec-
tronics industry, as global
military production repre-
sents only 6 percent of the
overall market. Article

QUANTUM SCIENCE

Mini toolkit for measure-
ments: New NIST chip hints
at quantum sensors of the
future

spacedaily.com, 11April2018
Researchers at the National

Institute of Standards and
Technology (NIST) have
created a chip on which laser
light interacts with a tiny
cloud of atoms to serve as a
miniature toolkit for measur-
ing important quantities

such as length with quantum

precision. The design could
be mass-produced with ex-
isting technology.

As described in Optica,
NIST's prototype chip was
used to generate infrared
light at a wavelength of 780
nanometers, precisely
enough to be used as a
length reference for calibrat-
ing other instruments.

The NIST chip packs the
atom cloud and structures
for guiding light waves into
less than 1 square centime-
ter, about one ten-
thousandth of the volume of
other compact devices offer-
ing similar measurement
precision.

Article

Muons: the little-known
particles helping to probe
the impenetrable
nature.com, 24May2018

The muon is going main-
stream. The particle, a
heavy version of the elec-
tron that rains down on eve-
ry square centimeter of
Earth, is little known out-
side particle physics — and
last year it helped archaeol-
ogists to make a stunning
discovery of a previously
unknown chamber in
Egypt’s Great Pyramid'.

Volcanologists and nuclear
engineers are also finding
new uses for the same tech-
nique, called muography,
which harnesses muons to
probe the innards of dense
structures. The first compa-
nies are looking to cash in.

“The discovery in the pyra-
mids last year has really put
muography on the map,”
says David Mahon, a physi-
cist at the University of
Glasgow, UK, who co-

organized an international a
meeting called Cosmic-ray
Muography, sponsored by
the Royal Society and held
on 14-15 May in Newport
Pagnell, UK. Article
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“Long-sought
evidence has been

found of magnetism at
the edges of graphene,

a two-dimensional
form of carbon. The
findings might enable

the development of the

logic gates needed for
quantum computers.“

The surface facility for the
IceCube experiment, which is
located under nearly 1 mile
(1.6 kilometers) of ice in
Antarctica. IceCube suggests
ghostly neutrinos don't exist,

but a new experiment says they

do.

"Our clean fuel is fully
compatible with
existing engines, so it
provides the
transportation sector
with a solution for
significantly reducing
emissions, either
through blending or
direct use. Our
technology is scalable,
flexible and
demonstrated.”

Spinning on the edge of

graphene
Nature.com, 30May2018
The 2D form of carbon

known as graphene has
many potentially useful
properties, but is usually not
magnetic when pristine.
However, theoretical predic-
tions suggest that the edges
of graphene sheets should
become magnetic when they
have a zigzag arrangement
of carbon atoms*. Observing
this effect has been chal-

< 1

lenging because of the diffi-
culties of detecting the pre-

dicted minute magnetic sig-
nal and because it is hard to
fabricate defect-free edges

that have the required shape.

In a paper in Nature,

Slota et al. report a method
for making nanometre-wide
graphene ribbons in solu-
tion, and thereby for pro-
ducing nanoribbons with
well-defined zigzag edges
‘decorated’ with organic
radical molecules that bear

electron spins — a quantum
property of electrons that is
associated with magnetism.
The authors’ results provide
solid evidence of mag-
netism at graphene edges,
and show that edge spins
have potentially useful
quantum dynamics.
Magnetic forms of graphene
would be useful for
spintronics, a technology
that forms the basis of to-
day’s magnetic data stor-
age?. Article

A Major Physics Experi-

ment Just Detected a Parti-

cle That Shouldn't Exist
amp.livescience.com
01June2018

Scientists have produced

the firmest evidence yet of

so-called sterile neutrinos,
mysterious particles that
pass through matter with-
out interacting with it at
all.

The first hints these elu-
sive particles turned up

\/I decades ago. But after

years of dedicated search-
es, scientists have been
unable to find any other
evidence for them, with
many experiments contra-
dicting those old results.
These new results now
leave scientists with two
robust experiments that
seem to demonstrate the
existence of sterile neutri-
nos, even as other experi-
ments continue to suggest

sterile neutrinos don't
exist at all.

That means there's some-
thing strange happening
in the universe that is
making humanity's most
cutting-edge physics ex-
periments contradict one
another. Article

SCIENCE WITHOUT BORDERS

Pilot plant demonstrates low-
cost conversion of CO2 into
fuel

newatlas.com, 07June2018
Reducing carbon dioxide in
the atmosphere is one of the
most pressing concerns fac-
ing the world today. Cutting
back the amount of CO2
that's newly pumped into the
air is vital, but it might not
be enough — we need to suck
out some that's already up
there. Direct air capture

(DAC) systems have been
discussed as a possibility for
decades but it was, until
recently, deemed too expen-
sive to be practical. After
running a pilot plant for
three years, Canadian com-
pany Carbon Engineering
(CE) has broken down the
costs of a DAC system and
shown it can be done much
more cost-effectively than
previously thought.

As the team notes, DAC
technology itself is not par-
ticularly new. Last year,
Swiss company Climeworks
opened one of the

first commercial DAC
plantsnear Zurich, which is
made up of a roof-mounted
facility that captures CO2
from the air and pipes it into
a nearby greenhouse.
Article
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“At DARPA,
researchers are
working on a project
called Adaptable
Navigation Systems
that would rely on
sensors to collect
other signals, such as
those from mobile
networks or
commercial satellites.

113

Summit is eight times more
powerful than its predecessor.

“...these kinds of ultra-
lightweight motors
could do significant
work towards offsetting
the large weight figures
of today's heavy lithium
battery packs in
electric vehicles. “

SENSORS

GPS guidance can be
fooled, so researchers are
scrambling to find backup
technologies

techxplore.com, 23March2018
Five years ago, a team of
researchers from the Univer-
sity of Texas at Austin
boarded an $80-million
yacht with the intent of try-
ing to fool the vessel's navi-
gation system and stealthily
push it off course.

Once the yacht was off the
coast of Italy, the team—
with the knowledge and
permission of the vessel's
owner, a wealthy individual
who doesn't want to be
named—used a briefcase-
sized device to slowly
drown out legitimate GPS
signals and take control of
the ship's guidance. It
worked. Using the false sig-
nals, the team gradually

turned the ship while its
chart display continued to
show it traveling in a
straight line.

Since the U.S. developed
the Global Positioning Sys-
tem, or GPS, in the 1970s,
the nation has become in-
creasingly reliant on this
satellite-based method of
determining position, time
and velocity. Article

STEM

World's most powerful super-
computer handles staggering
200,000 trillion calculations
per second

newatlas.com, 09June2018

The US Department of En-
ergy's Oak Ridge National
Laboratory (ORNL) has
unveiled a computer capable
of handling 200,000 trillion
calculations per second (200
petaflops). Laying claim to
the title of the world's most

powerful supercomputer,
Summit is eight times more
powerful than ORNL's pre-
vious supercomputer, Titan,
which came online in 2012
with a capacity of 27 peta-
flops.

Supercomputers have ad-
vanced so far and so fast
that it's easy to forget that
the computers called
smartphones we carry
around in our pockets could

stroll past a state-of-the-art
supercomputer of a genera-
tion ago without breaking a
digital sweat. However,
ORNL's Titan supercomput-
er was 200,000 times more
powerful than a desktop
computer, so why make one
eight times more powerful
than that? Article

Magnax prepares to manufac-
ture radically high-powered,
compact axial flux electric
motor

newatlas.com, 30May2018
After nearly a decade in
development, Belgian
startup Magnax claims it has
developed an ultra-high
power, lightweight, compact
axial flux electric motor
with performance figures
that blow away everything
in the conventional radial
flux world. Crucially, it says

it's worked out how to man-
ufacture them too.

It might not have the ro-
mance of combustion engine
tuning, but it seems a bit of
a battle is brewing to devel-
op the kinds of high-
performance motors that
will power the electric cars,
motorcycles, aircraft and
industrial equipment of the
future.

A week ago we wrote
about Equipmake's spoke

motor design, which allows
it to pump out some 9 kilo-
watts per kilogram with
exceptional cooling and
continuous power produc-
tion ability. Article
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