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The quantum
              revolution

TheEditor
                    Matthew Dahlitz

Our cover this issue is of Joanne Pransky, the 
first robot psychiatrist. Mark Sackler, our North 
American correspondent got to interview 
Joanne and ask her about this rather unique 

job title. Being a registered psychotherapist myself, I 
was more than a little interested to find out about a real 
life Susan Calvin (Isaac Asimov's character who was the 
Robopsychologist in his short stories - you may remember 
Bridget Moynahan played Susan Calvin in the 2004 film 
I Robot). I was also surprised to find out that Joanne was 
dubbed the real-life Susan Calvin by Isaac Asimov himself!

Also on the topic of women in tech, my friend and doctor 
of psychology, David Van Nuys, intervies Silja Litvin, a 
psychologist and founder of a company that produces 
digital mental health products. She talks about "Psych 
Apps" and how AI, gamification, chatbots, and psychological 
treatment all converge into a brave new world of digital 
therapeutic devices. 

This issue we are also delighted to hear from Robert (Bob) 
Ewald, the President of D-Wave International, talking 
about quantum computing—the basics, the models, and 
the future.

We also have a variety of news and views on current 
technology, including a piece by Assaf Baciu, from Persado, 
on how AI is connecting us,  and Benedikt von Thüngen, 
CEO of Speechmatics, discussing AI speech technology in 
retail, health, and life in general.

Please engage with us at our website, ageofrobots.net, and 
on our social media channels, as we explore further the 
technology, psychology and society of this age of robots!

Matthew Dahlitz
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the neuropsychotherapist
The neuroscience of psychotherapy
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In Brief
News highlights from around the world

The Right Squeeze For  
Quantum Computing 

Scientists at Hokkaido University and Kyoto University 
developed a theoretical approach to quantum computing that is 

10 billion times more tolerant to errors than current theoretical 
models. Their method brings us closer to developing quantum 
computers that use the diverse properties of subatomic particles 
to transmit, process and store extremely large amounts of complex 
information.

Scientists have been experimenting with “squeezing” light— 
a process that removes tiny quantum-level fluctuations (noise) 
from an electromagnetic field. Noise introduces a certain level of 
uncertainty into the amplitude and phase of the electromagnetic 
field. Squeezing is thus an efficient tool for the optical 
implementation of quantum computers, but the current usage is 
inadequate.

This current model is ten billion times more tolerant to errors 
than current experimental methods, meaning that it tolerates up 
to one error every 10,000 calculations.

Source: Hokkaido University 

Artificial Nerves

Stanford and Seoul 
National University researchers 
have developed an artificial 
nervous system that could 
give prosthetic limbs or robots 
reflexes and the ability to 
sense touch.

Stanford and Seoul 
National University researchers 
have developed an artificial 
sensory nerve system that can 
activate the twitch reflex in a 
cockroach and identify letters 
in the Braille alphabet.

The work, reported in 
Science, is a step toward 
creating artificial skin for 
prosthetic limbs, to restore 
sensation to amputees and, 
perhaps, one day give robots 
some type of reflex capability.

“We take skin for granted 
but it’s a complex sensing, 
signaling and decision-
making system,” said Zhenan 
Bao, a professor of chemical 
engineering and one of the 
senior authors. “This artificial 
sensory nerve system is a 
step toward making skin-like 
sensory neural networks for all 
sorts of applications.” 

Source: Stanford University

During a depressive 
episode the ability of the 
brain to form new brain 
cells is reduced. Scientists 
of the Ruhr-Universität 
Bochum examined how this 
affects the memory with 
a computational model. It 
was previously known that 
people in an acute depressive 
episode were less likely to 
remember current events.
The computational model 
however suggests that older 
memories were affected as 
well.
Source: Ruhr-Universität 
Bochum

Simulating  
Depression

Inegration of Living Muscle into Robots
Researchers at the University of Tokyo Institute of Industrial Science have developed 

a novel method of growing whole muscles from hydrogel sheets impregnated with 
myoblasts. They then incorporated these muscles as antagonistic pairs into a biohybrid 
robot, which successfully performed manipulations of objects. This approach overcame 
earlier limitations of a short functional life of the muscles adn their ability to exert only 
a weak force, paving the way for more advanced biohybrid robots.

The team also tested the robots in different applications, including having one pick 
up and place a ring, and having two robots work in unison to pick up a square frame. 
The results showed that the robots could perform these tasks well, with activation of 
the muscles leading to flexing of a finger-like protuberance at the end of the robot by 
around 90°.

Source: Tokyo University
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Above: Researchers in U of T Engineering have designed a ‘privacy filter’ that disrupts facial recognition algo-
rithms. The system relies on two AI-created algorithms: one performing continuous face detection, and another 
designed to disrupt the first. (Credit: Avishek Bose)

University of Toronto AI researchers  
design ‘privacy filter’ for your photos that 

disables facial recognition systems

Each time you upload a photo or video to a social media platform, its facial 
recognition systems learn a little more about you. These algorithms ingest 

data about who you are, your location and people you know  
— and they’re constantly improving.

As concerns over privacy and data security on social networks grow, U of T Engineering researchers led by 
Professor Parham Aarabi (ECE) and graduate student Avishek Bose (ECE MASc candidate) have created an al-
gorithm to dynamically disrupt facial recognition systems.

“Personal privacy is a real issue as facial recognition becomes better and better,” says Aarabi. “This is one way 
in which beneficial anti-facial-recognition systems can combat that ability.”
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Their solution leverages a deep 
learning technique called adver-
sarial training, which pits two 
artificial intelligence algorithms 
against each other. Aarabi and 
Bose designed a set of two neu-
ral networks: the first working to 
identify faces, and the second 
working to disrupt the facial rec-
ognition task of the first. The two 
are constantly battling and learn-
ing from each other, setting up an 
ongoing AI arms race.

The result is an Instagram-like 
filter that can be applied to photos 
to protect privacy. Their algorithm 
alters very specific pixels in the 
image, making changes that are 
almost imperceptible to the hu-
man eye.

“The disruptive AI can ‘attack’ 
what the neural net for the face 
detection is looking for,” says 
Bose. “If the detection AI is look-
ing 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 detector 
they’re significant enough to fool 
the system.”

Aarabi and Bose tested their 
system on the 300-W face data-
set, an industry standard pool of 
more than 600 faces that includes 
a wide range of ethnicities, light-
ing conditions and environments. 
They showed that their system 
could reduce the proportion of 
faces that were originally detect-
able from nearly 100 per cent 
down to 0.5 per cent.

“The key here was to train the 
two neural networks against each 
other — with one creating an in-
creasingly robust facial detection 
system, and the other creating 
an ever stronger tool to disable 
facial detection,” says Bose, the 
lead author on the project. The 
team’s study will be published and 
presented at the 2018 IEEE Inter-

national Workshop on Multimedia 
Signal Processing later this sum-
mer.

In addition to disabling facial 
recognition, the new technology 
also disrupts image-based search, 
feature identification, emotion and 
ethnicity estimation, and all other 
face-based attributes that could 
be extracted automatically.

Next, the team hopes to make 
the privacy filter publicly available, 
either via an app or a website.

“Ten years ago these algorithms 
would have to be human defined, 
but now neural nets learn by 
themselves — you don’t need to 
supply them anything except train-
ing data,” says Aarabi. “In the end 
they can do some really amazing 
things. It’s a fascinating time in the 
field, there’s enormous potential.”

Source: University of Toronto

Pixinoo/bigstock.com
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Below: This cloaking grenade, used for hiding troop operations from view on the battlefield, is an example of nanoparticles that 
reflect a particular color of light based on their exact size and composition. New work by MIT researchers provides a way to 
predict the light-scattering properties of layered nanoparticles – or to design particles to match a desired type of light-scattering 
behavior. Image courtesy of the Wikipedia

AI-based method could speed development 
of specialized nanoparticles

Neural network could expedite complex physics simulations.
by David L. Chandler | MIT News Office

A new technique developed by MIT physicists could someday provide a way to custom-design multilayered 
nanoparticles with desired properties, potentially for use in displays, cloaking systems, or biomedical devices. It 
may also help physicists tackle a variety of thorny research problems, in ways that could in some cases be or-
ders of magnitude faster than existing methods.

The innovation uses computational neural networks, a form of artificial intelligence, to “learn” how a nano-
particle’s structure affects its behavior, in this case the way it scatters different colors of light, based on thou-
sands of training examples. Then, having learned the relationship, the program can essentially be run backward 
to design a particle with a desired set of light-scattering properties — a process called inverse design.

The findings are being reported in the journal Science Advances, in a paper by MIT senior John Peurifoy, re-
search affiliate Yichen Shen, graduate student Li Jing, professor of physics Marin Soljačić, and five others.
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While the approach could ulti-
mately lead to practical applica-
tions, Soljačić says, the work is 
primarily of scientific interest as 
a way of predicting the physical 
properties of a variety of nanoen-
gineered materials without requir-
ing the computationally intensive 
simulation processes that are typi-
cally used to tackle such problems.

Soljačić says that the goal was 
to look at neural networks, a field 
that has seen a lot of progress and 
generated excitement in recent 
years, to see “whether we can use 
some of those techniques in order 
to help us in our physics research. 
So basically, are computers ‘intel-
ligent’ enough so that they can 
do some more intelligent tasks in 
helping us understand and work 
with some physical systems?”

To test the idea, they used a 
relatively simple physical system, 
Shen explains. “In order to un-
derstand which techniques are 
suitable and to understand the 
limits and how to best use them, 
we [used the neural network] on 
one particular system for nano-
photonics, a system of spherically 
concentric nanoparticles.” The 
nanoparticles are layered like an 

onion, but each layer is made of a 
different material and has a differ-
ent thickness.

The nanoparticles have sizes 
comparable to the wavelengths of 
visible light or smaller, and the way 
light of different colors scatters off 
of these particles depends on the 
details of these layers and on the 
wavelength of the incoming beam. 
Calculating all these effects for na-
noparticles with many layers can 
be an intensive computational task 
for many-layered nanoparticles, 
and the complexity gets worse as 
the number of layers grows.

The researchers wanted to see if 
the neural network would be able 
to predict the way a new particle 
would scatter colors of light — 
not just by interpolating between 
known examples, but by actually 
figuring out some underlying pat-
tern that allows the neural net-
work to extrapolate.

“The simulations are very exact, 
so when you compare these with 
experiments they all reproduce 
each other point by point,” says 
Peurifoy, who will be an MIT doc-
toral student next year. “But they 
are numerically quite intensive, so 
it takes quite some time. What we 
want to see here is, if we show a 
bunch of examples of these par-

jk1991/bigstock.com
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ticles, many many different parti-
cles, to a neural network, whether 
the neural network can develop 
‘intuition’ for it.”

Sure enough, the neural net-
work was able to predict reason-
ably well the exact pattern of a 
graph of light scattering versus 
wavelength — not perfectly, but 
very close, and in much less time. 
The neural network simulations 
“now are much faster than the 
exact simulations,” Jing says. “So 
now you could use a neural net-
work instead of a real simulation, 
and it would give you a fairly ac-
curate prediction. But it came with 
a price, and the price was that we 
had to first train the neural net-
work, and in order to do that we 
had to produce a large number of 
examples.”

Once the network is trained, 
though, any future simulations 
would get the full benefit of the 
speedup, so it could be a useful 
tool for situations requiring re-
peated simulations. But the real 
goal of the project was to learn 
about the methodology, not just 
this particular application. “One 
of the main reasons why we were 
interested in this particular system 
was for us to understand these 
techniques, rather than just to 
simulate nanoparticles,” Soljačić 
says.

The next step was to essentially 
run the program in reverse, to use 
a set of desired scattering proper-
ties as the starting point and see 
if the neural network could then 
work out the exact combination 
of nanoparticle layers needed to 
achieve that output.

“In engineering, many different 
techniques have been developed 
for inverse design, and it is a huge 
field of research,” Soljačić says. 
“But very often in order to set up 
a given inverse design problem, it 
takes quite some time, so in many 
cases you have to be an expert in 
the field and then spend some-
times even months setting it up in 
order to solve it.”

But with the team’s trained neu-
ral network, “we didn't do any spe-
cial preparation for this. We said, 
‘ok, let’s try to run it backward.’ 
And amazingly enough, when we 
compare it with some other more 
standard inverse design methods, 
this is one of the best ones,” he 
says. “It will actually do it much 
quicker than a traditional inverse 
design.”

Co-author Shen says “the initial 
motivation we had to do this was 
to set up a general toolbox that 
any generally well-educated per-
son who isn’t an expert in photon-
ics can use. … That was our origi-
nal motivation, and it clearly works 
pretty well for this particular case.”

The speedup in certain kinds of 
inverse design simulations can be 
quite significant. Peurifoy says “It's 
difficult to have apples-to-apples 
exact comparisons, but you can 
effectively say that you have gains 
on the order of hundreds of times. 
So the gain is very very substantial 
— in some cases it goes from days 
down to minutes.”

Source: MIT News
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KOMPAS was born out of a problem that my co-founders and I encountered 
while living abroad. We were struggling to find out what to do and where to go in 
a strange city, and we couldn’t find information that was relevant to our particular 
interests. We were never going to have the time or money to visit the hundreds if 
not thousands of venues advertised, when all we wanted were the hidden, more 
unusual and unique locations, bars, and restaurants dotted around the city

Lyubov Levitskaya/bigstock.com
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The field of artificial intelligence 
(AI) and machine learning (ML) has 
developed significantly over the last 
five years, in part due to advances 
in hardware and processing power 
being made by companies such as 
Nvidia, IBM, Microsoft, and Google. 
We’re now in a position where this 
hardware can be used by companies 
of all shapes and sizes to develop 
algorithms, meaning that decisions 
can be made based on information 
stored in datasets and new infor-
mation as it is fed into the system. 
One of the most powerful uses of 
AI lies in its ability to uncover new 
insights, revealing to us today what 
was previously invisible. With the 
2.5 quintillion bytes of data being 
created each and every day, there 
are plenty of these insights waiting 
to be uncovered.

ML is central to this approach, 
as algorithms can identify patterns 
in the data to help us understand 
people’s behaviors and preferences. 
Companies are using feedback loops 
built into their processes to increase 

the amount of data being collected, 
as well as to improve the level of 
accuracy as more and more data 
becomes available. From marketing 
to business operations to finance, 
these algorithms have significant 
implications for every aspect of 
business; it is becoming essential, 
therefore, that priority is given to AI 
by all companies in the future.

At KOMPAS we’re using ML to 
analyze and predict the behavior 
patterns and movement of people 
and individuals, combined with the 
needs of small businesses, to create 
a seamless city exploration experi-
ence. Currently, KOMPAS is working 
with people all around the world, 
such as Creative Destruction Lab 
(https://www.creativedestructionlab.
com/), the world’s leading AI ac-
celerator, to use data to drive deci-
sions in our industry and advance 
our business. Most importantly, the 
data can be used to source differ-
ent types of information, large or 
small—from photos shared with us-
ers to the metadata, and everything 

JacobLund/bigstock.com PAGE
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associated with it. This means that 
all data can be used to contribute 
to more accurate outcomes in the 
future 

KOMPAS was born out of a 
problem that my co-founders and 
I encountered while living abroad. 
We were struggling to find out 
what to do and where to go in a 
strange city, and we couldn’t find 
information that was relevant to 
our particular interests. We were 
never going to have the time or 
money to visit the hundreds if not 
thousands of venues advertised, 
when all we wanted were the 
hidden, more unusual and unique 
locations, bars, and restaurants 
dotted around the city. Our pas-

sion for technology and data, as 
well as travel, led to us founding 
KOMPAS (the letter k represents 
“clustering”) and other forms of 
ML to offer not just personalized 
content to people, and vice versa, 
but to use the reviews and experi-
ences of users about the overall 
application to build our dataset. 
Consequently, every user who’s 
part of the KOMPAS ecosystem 
helps us to continue to personal-
ize content to new users, while 
getting an experience that’s differ-
ent to anything else out there.

Naturally, as the technology 
begins to understand you (the 
user) and what you like to do, the 
content becomes more relevant to 
you, meaning that you don’t waste 
time searching for information 
on where to go, since you have a 
personalized guide sitting right in 
front of you in the form of an app. 
That said, we don’t want to direct 
you to the same place over and 
over again, which is why we’ve 
built in elements of randomization, 
to get you to do things that would 
be otherwise outside your comfort 
zone. The feedback loops built 
into the application allow us to 
test how accurate these new rec-
ommendations are to you, mean-
ing that we can begin to tailor the 
experience to you if and when 
your wants and needs change over 
time.

We predict this technology will 
become increasingly important, 
not just in mobile applications and 
for creating particular use cases, 
but for businesses and industries 
generally, as research is showing 
that people are placing ever great-
er importance on personalization 
and uniqueness above generic or 
generalized “mass” offerings. We’re 
at a point where the technology 
can provide solutions, to an extent 
at least. However, while techno-
logical advances can provide some 
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key benefits, such as those de-
scribed above, concerns regarding 
the development of AI still exist.  

For example, there are concerns 
around jobs and the role of robot-
ics and AI, but my response to 
that is to say that new jobs will 
emerge, and that these develop-
ments will free up time for more 
creative roles in fields where AI is 
unable to make huge advances. 
My concerns lie instead around 
our increasing reliance on the In-
ternet and the habits that people 
have adopted of using the Inter-
net and social media to escape 
reality. I believe that AI should 
be used to improve reality as op-
posed to driving more people into 
a virtual world. My second con-
cern is associated with jobs, but 
chiefly around the retraining that 
people will be required to under-
take. There is, arguably, a limited 
life-expectancy for some jobs (e.g., 
manual labor), so it’s important 
that we as a society understand 
the role of AI in everyday life and 
that we work with the technology 
to create solutions that benefit the 
many, not just the few. This re-

volves around social goals as well 
as the ethical implications of the 
new technology. For instance, AI 
should not be used to advance the 
power of the military by develop-
ing lethal autonomous weaponry, 
but rather we should be using it to 
drive efficiencies in manufactur-
ing, to take one example. All in all, 
I think we’re going to be set for 
some big changes over the next 
decade.

For us as a company, the next 
steps within our ML base include 
moving towards a neural network, 
as opposed to clustering, so that 
we’re able to use data to truly 
personalize each and every expe-
rience for individual users, which 
can adapt quickly over time. We 
want to create a service that’s 
local, accessible, and easy to un-
derstand, offering a technological 
solution that helps people and at 
the same time helps local busi-
ness. With 90% of small business-
es predicted to close within two 
years, we’re doing everything that 
we can to reduce that number, 
using AI, one percentage point at a 
time.

Tom Charman is 
Co-Founder and 

CEO of Kompas and 
a serial entrepreneur 
with a knowledge in 
machine learning, 

having given a 
TEDx talk on the 

subject in 2016. He’s 
spoken about the 

development of AI 
at events including 

MWC and Visa 
Futures, and was 
named the Future 
Face of Innovation 

and Technology 
by the Chamber of 
Commerce in 2017.

grapestock/bigstock.com
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QUANTUM COMPUTING
Why? What? How? When?

by
Robert Ewald
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O
ne of the main driving forces 
for innovation and economic 
growth of the last half century 
may be running out of steam. 
Classical computers are running 
into barriers that limit continued 
performance improvement. Many 
observers have written about 
the looming end of Moore’s Law 

(which has moved into middle age at about 53). The good 
news is that some aspects of the fundamental physics that 
create challenges as we seek to cram more transistors onto a 
chip may also enable a new form of computing. That new form 
of computing is quantum computing and even though the idea 
has been around for 35+ years, it is still in its infancy, but is 
growing quickly.

The world around us is quantum in nature – we just don’t 
experience it that way. Elementary subatomic particles exist as 
both particles and waves – how can that be? Nature is proba-
bilistic? Wait a minute, that robot is a robot, it isn’t “probably” 
a robot, is it? And, how in the world did scientists in China 
demonstrate in 2017 that quantum particles could remain 
entangled between a satellite 1200 km above the earth and 
ground stations? And if you measured the state of the parti-
cles on the ground, you were also measuring the state of the 
particles on the satellite. Even Einstein didn’t really believe in 
this phenomenon and called it “spooky action at a distance,” so 
don’t feel badly if this all seems weird.

But, Nobel prize-winning physicist Richard Feynman proposed 
in 1981 that perhaps a quantum mechanical computer could 
be created that would better model or simulate nature and let 
us understand quantum behavior and solve previously intrac-
table problems. The core of his idea was to create a quantum 
computer, program it, let it run, and it would behave in a quan-
tum manner as nature does. Quantum logic says this should 
work better than using a classical computer to model quantum 
reality. Researchers around the world continued working on 
quantum theory and began developing quantum devices, com-
puters, communications, and the technology and architectures 
to create them.

Three key concepts are at the heart of understanding quantum 
behavior, sensors, and devices: 

 Superposition – a quantum particle can exist in differ-
ent states at the same time, or can be in many places at once. 
However, when we measure the state of the particle, superpo-
sition is lost and we now have a particle in one known state. 

 Entanglement – a remote particle can instantly affect 
the state of another particle – the “spooky action at a dis-
tance” that Einstein didn’t like.

 Quantum Tunneling – when a particle hits a barrier 
but it doesn’t have enough energy to get over the barrier, it 
may tunnel through the barrier to the other side using its wave 
properties.

Getting these quantum devices into a quantum state takes 
some work, and that state is fragile. We must maintain the 
quantum state long enough to perform calculations – the “co-
herence” time must be long enough to be useful. Conversely, 
when we fall out of a quantum state, it is called “decoherence.”

How do we create a quantum computer?

When we design and build a computer, digital or quantum, we 
match and marry two things – the system architecture and the 
technology. The system architecture lays out how the comput-
er works and we match that architecture to a technology that 
we use to implement the system. The architecture specifies a 
set of instructions that cause the computer to perform certain 
actions.  

Starting from the bottom 
up, one of the core build-
ing blocks of a digital com-
puter is a bit – one piece of 
information that is stored 
as zero or a one. A string of 
digital bits can represent a 
number, a letter, or a sen-
tence. The principle is that 

once the value of a bit is set, it doesn’t change until the com-
puter causes it to change. 

In a quantum computer, the basic building block is a quantum 
bit, or a “qubit.” If we get our qubit into a state of quantum 
superposition, the qubit is a zero and a one simultaneously. 
We can now routinely build qubits from superconducting 
circuits (D-Wave, IBM, Google, Rigetti, and others have done 
this). Qubits can also be created by “trapping” ions with lasers 
(IonQ). Microsoft hopes to create a “topological” qubit from a 
quasi-particle, using superconducting technology. However, 
all qubits are not created equal. Depending on the technology 
chosen, some operate in wholly different ways than others, 
some have more errors, some have longer coherence times, 
and some enable faster or slower operation.

The world around us is quantum in nature – we just 
don’t experience it that way. Elementary subatomic 

particles exist as both particles and waves – how 
can that be? 
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Architectures

Gate model
The first quantum system architecture that was investigated 
starting in the 1980’s was a “gate” or “circuit” model architec-
ture. That followed naturally from digital computers in which 
a designer has connected a series of digital logic gates (“AND”, 
“OR”, “NOT”, . . .) to perform some function like adding two 
numbers. But, in the quantum gate model systems, the qubits 
aren’t simple digital zeros or ones. They can be simultane-
ously a zero and a one, and affect each other, so we have a 
more complicated set of gates to operate with (Hadamard, 
Pauli gates, Toffoli, etc.). So far, a circuit designer doesn’t string 
them together to perform a function. You, as the application 
programmer, do — as shown in the example in Figure 1 from 
the Jülich Supercomputer Center with a 5 qubit IBM sys-
tem performing a simple unit test. This is the rough quantum 
equivalent of programming in machine language at the begin-
ning of the age of classical computers, but is even more chal-
lenging.

As in the digital computer model, the quantum gates must 
be stable, predictable, and error-free. A gate model computer 
must perform its calculations while the qubits are kept in their 
coherent state. However, that doesn’t sound too much like 
the probabilistic nature of quantum mechanics and the fragile 
nature of the quantum state that we hope to get our comput-
ers to operate in. For gate model architectures, the quality of 
the qubits is very important, and error detection and correc-
tion is a huge challenge for 
some of the technologies. 
Recent research1,2 esti-
mates that for gate model 
systems with 100-1000 
functional qubits and error 
rates consistent with high 
quality qubits, a system 

would need between ~1-10 million error correcting qubits. 
That is a huge number of qubits compared to the current gate 
model machines that have about 10-20 total working qubits. 
Chips that have between ~50-70 qubits have been fabricated 
but aren’t operational yet. Gate model machines with full error 
correction will have to wait quite a while for a million qubits,  
for the quality of the qubits to improve significantly, or to 
create different types of lower error qubits. The companies 
making these devices consistently state that useful gate model 
devices with sufficient error correction are probably a decade 
in the future. In the meantime, perhaps there will be some 
specific uses for non-error corrected gate model machines 
(see NISQ description below).

Annealing
About 20 years ago, Prof. Hidetoshi Nishimori and his PhD 
student Tadashi Kadowaki at the Tokyo Institute of Technology 
first proposed a second quantum computer architecture that 
today is called “quantum annealing.”3 The idea behind quantum 
annealing is quite different than the gate model design, and is 
more like an analog computer architecture. The basic idea is 
that a wide range of important problems can be represented 
as a mountainous landscape (imagine the Alps), and a quantum 
annealing computer will find the low valley in the landscape, 
probably. Of course, it isn’t really a three-dimensional moun-
tainous landscape, but it is a high-dimensional energy land-
scape and rather than a valley, we are finding a low-energy 
solution. Annealing quantum computers are designed to find 
good (not necessarily perfect) solutions to this problem, very 
quickly. Whereas a classical computer would have to visit and 
test each valley, the quantum annealer can visit and test many 
valleys simultaneously — due to the operation of the quantum 
effects present in the system.

The annealer is programmed by supplying biases (towards high 
or low energy) for each qubit, and strengths for the interac-
tions between qubits. The system initiates all of the qubits 
in a state of superposition, then goes through the quantum 
annealing process (about 5,000-10,000 times per second in 
the D-Wave system). At the end of each cycle, all the qubits 
of the system collapse to a digital state (they become a zero 
or a one) that collectively represent a low energy solution to 
the problem. With this architecture, qubit errors occur as they 
do in gate model systems, but the system is more tolerant of 
errors because the calculations occur in the ground (low en-
ergy) state, not in the high energy state required in gate model 

Figure 1 – IBM gate model system

Whereas a classical computer would have to visit 
and test each valley, the quantum annealer can visit 

and test many valleys simultaneously
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computers. Thus, massive error correction is not needed in 
order for annealers to be useful. Higher quality qubits, longer 
coherence times, and error correction would improve the 
calculations, but are not essential to the basic operation of the 
device.

D-Wave has pioneered quantum annealing systems, and has 
made the only working devices so far. Annealing is starting to 
get more attention from others. IARPA in the U.S. has a Quan-
tum Enhanced Optimization project that is aimed at creating 
testbeds for annealing qubits and architectures that may point 
toward the requirements for the development of larger an-
nealing systems. Fujitsu recently announced a “digital anneal-
er” aimed at combinatorial optimization problems, but solving 
them using digital technology rather than quantum.

Qubit Technology

Several types of qubit technologies are currently being used 
or planned for quantum computers, and others are being 
investigated. Most of the current production (D-Wave) and 
experimental systems (IBM, Google, Rigetti) use superconduct-
ing qubits in which a loop of superconducting material like 
niobium or aluminum has current flowing in both directions 
simultaneously. The superconducting part comes from cooling 
the collection of qubits below the temperature at which the 

material becomes superconducting — in the range of a few 
degrees above absolute zero. Fortunately, pulse tube dilution 
refrigerators that can cool devices to a few milli-Kelvin have 
been developed for a variety of applications and experiments, 
and are available commercially from several suppliers. Figure 
2 shows a D-Wave system with the shielding removed. The 
quantum processor is a single chip at the bottom of the dilu-
tion refrigerator “arm.” Figure 3 shows the chip which is manu-
factured in a normal commercial production fab in the United 
States, but using some unique processes and designs.

Figure 2 – D-Wave system processor environment

Figure 3 – D-Wave 2000Q quantum processor
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An “ion trap” is a very different approach to creating qubits, in 
which tuned lasers cool and trap ions to put them into super-
position and control their internal quantum states, operating 
at room temperature. This technology promises lower noise 
and error rates and is being developed by a start-up company 
called IonQ. The gate operations are expected to be slower 
than those achievable with superconducting circuit devices.

Another superconducting approach, even more exotic, is a 
technology called “topological,” being developed by Microsoft 
and others in which quantum states are encoded in the braid-
ing paths that quasiparticles follow as a function of time. This 
approach may again be more resilient to errors, and Microsoft 
hopes to demonstrate a working qubit perhaps by the end of 
this year. 

Other technologies include “quantum dots” (Intel) and a collec-
tion of others. A good introductory review of the approaches 
to qubit design are in Gabriel Popkin’s article “Quest for qu-
bits”4 in Science magazine.

Currently Available Systems  
and Applications

Quantum Annealing
D-Wave’s quantum annealing systems were the first, and so 
far are the only, commercially available systems in the market. 

Lockheed Martin and their partner, USC’s Information Sci-
ences Institute, installed the first D-Wave 128 qubit system in 
2011 and that system has since been upgraded to 500 qubits, 
then 1000 qubits. Google and their partners, NASA Ames 
Research Center and USRA, installed a 500 qubit D-Wave 
system about five years ago and have upgraded twice, includ-
ing installing the first 2000 qubit D-Wave 2000Q™ system in 
the fall of 2017. Los Alamos National Laboratory became D-
Wave’s third system customer, installing a 1000 qubit system 
in 2016. About 20 other organizations including Oak Ridge 
National Laboratory, Volkswagen, Toyota Tsusho, DENSO, Re-
cruit Communications, Nomura Securities and several univer-
sities have contracts with D-Wave and are working on 2000 
qubit systems over the cloud. 

D-Wave also has an evolving software tool environment that 
provides access to the systems either at a very low level (as 
one might want for modeling quantum behaviors of materials) 
or at a high level of abstraction. The D-Wave user community 
and software partners are also developing tools at a rapid rate 
and many are being put into the open software community, 
including tools from Los Alamos, Oak Ridge, NASA, DLR, and 
others.

These customers have developed over 50 prototype applica-
tions (proto-apps), about half of which are in optimization, 
20% in machine learning, and the other 30% in a wide range 
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of application areas including quantum material science. Some 
of these proto-apps have shown that the D-Wave systems are 
approaching and sometimes surpassing conventional comput-
ing in terms of performance or solution quality, heralding the 
first examples of real customer application advantage on quan-
tum computers.

However, the systems are not yet large enough (in terms of 
qubit count and connections between qubits) to be able to 
run production size problems. As an example, in highly publi-
cized work in 2017, Volkswagen used a 1000 qubit D-Wave 
system to optimize routing of taxis in Beijing. Using the quan-
tum hardware and software partitioning software, the sys-
tem found better routes for about 500 taxis from downtown 
Beijing to the airport to minimize overall congestion. But the 
larger routing problem of the roughly 10,000 actual taxis in 
Beijing was too large for today’s systems. As the systems con-
tinue to grow in qubits, connectivity and other functions, and 
as software partitioning tools become available, production 
size applications will be in reach. If you want to see the wide 
variety of proto-apps, visit the following websites that have 
collected presentations from the first three D-Wave Qubits 
Users Group Meetings, Los Alamos’ first 22 “Rapid Response 
Projects” and two videos that DENSO showed at the Consum-
er Electronics Show earlier this year:

D-Wave Users Group Presentations:

https://dwavefederal.com/qubits-2016/
https://dwavefederal.com/qubits-2017/
https://www.dwavesys.com/qubits-europe-2018

LANL Rapid Response Projects:

http://www.lanl.gov/projects//national-security-education-
center/information-science-technology/dwave/index.php

DENSO CES Videos:

https://www.youtube.com/watch?v=Bx9GLH_GklA
https://www.youtube.com/watch?v=BkowVxTn6EU

Gate Model
Some early gate model systems and simulators are starting to 
be available for experimentation via the cloud. About 2 years 
ago, IBM made their “Q Experience” on 4-5 qubit systems 
available via cloud access. IBM has since upgraded the avail-
able systems to ~15-20 qubits and have had several thousand 
people access them, working on a wide range of research 
topics. About 60 papers have been published about the re-
sults; for example see “Benchmarking gate-based quantum 

Below: D-Wave 2000Q system in the lab. 
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computers.”5 Google has designed and fabricated a 72 qubit 
gate model chip and plans to test it and make it available to 
some partners as it comes online, and Rigetti Computing has 
a 19 qubit system that may be accessed as well. IonQ and Mi-
crosoft systems are not yet available, but simulators and their 
software environment are or will be available.

However, no early gate model system has error correction, 
and without error correction their applications are limited. In a 
recent talk and paper, Cal Tech Physics Professor John Preskill 
coined a new name for these systems – “Noisy Intermedi-
ate Scale Quantum Computers (NISQ).”6  IBM’s systems are 
generally categorized as “Approximate Quantum Computers.” 
As these systems come online this year and next, we’ll see if 
some applications are error tolerant enough — many people 
believe that quantum material science may be able to use 
these systems for insights before error correction or qubit 
quality improves.

Even if it is early for gate model hardware, quite a lot of work 
has been done by the companies on the software environment 
and simulation systems – like Rigetti’s Forest, IBM’s QISKit, 
and Microsoft’s Quantum Development Kit. Those environ-
ments provide a way for people to experiment with quantum 
gates, linking them, and experimenting with their algorithms 
while the hardware advances.

The Year Ahead and Beyond

We believe that the year ahead (2018 and early 2019) will 
prove to be a time when the near-term future will become 
more clear for both types of quantum computing architec-
tures. We are approaching an inflection point and it isn’t yet 
clear which way the next vector will go. For the gate model 
systems, IBM, Google and others will likely get their 50+/- qu-
bit systems running and we should learn two important things:

 Applications – we’ll be able to see if some applications 
can run on these NISQ or Approximate machines without 
built-in error correction. Many people believe that quantum 
material science/chemistry algorithms may be good can-
didates. If so, then that will chart one direction. If not, it is 
probably back to the drawing board to look at other candidate 
applications while error correction, qubit quality, and/or ion 
trap or other more fault resistant architectures come along.

 Performance – if applications (or parts of them) can 
run on the gate model systems, then we’ll see their perfor-
mance on a real application. Alternatively, there will be work 
on synthetic benchmarks to try to show “quantum advantage” 
or “quantum supremacy.” How close the synthetic benchmarks 
are to real applications will also point the way toward when 
these classes of systems will be most useful and for what 
kinds of applications.
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If there is a long delay in the availability of larger gate model 
systems other approaches will certainly be explored. For ex-
ample, Atos in Europe recently introduced the Atos Quantum 
Learning Machine which is a digital system, but simulates up 
to 40-qubit gate model systems in its digital hardware.

For the quantum annealing architecture, the path is clearer. 
D-Wave has been able to double the number of qubits in its 
systems roughly every two years, and the next generation is 
planned to have 4000-5000 qubits with a big improvement in 
the connectivity between the qubits and in qubit quality. At 
that scale, and with improvements in software partitioning to 
break large production problems into smaller pieces that fit on 
the hardware, the next generation system will probably be the 
turning point to scale up quantum computing for real-world 
problems. Then, in addition to the optimization and machine 
learning proto-apps on D-Wave systems, we should start to 
see the emergence of quantum material science applications. 
Those applications should open new ways of modeling quan-
tum material behavior and start fulfilling the dream of Rich-
ard Feynman. In terms of performance, we should see more 
customer proto-apps that approach and surpass conventional 
computer performance or quality of the results, and perhaps 
see the first demonstrations of quantum advantage in some 
areas.

However, what is clear is that quantum computing will be in 

your future. The story about when, and what architectures will 
win out, will be written partly by the hardware and software 
teams at companies, governments and universities. But the 
story about how useful it will be – in what areas, and what 
new things can be done that couldn’t be done before – will be 
written by you, the application developers and users of quan-
tum computers. Days like these haven’t been seen in comput-
ing since the 1950’s and 1960’s, when people were doing the 
same kind of pioneering work on digital computers, and some 
of them became giants in the field:

 Q John von Neumann, Stan Ulam and Nick Metropolis in-
vented the Monte Carlo Method;

 Q Dick Hamming created a set of error correcting codes that 
we call Hamming Codes;

 Q John Backus and a group at IBM created a Formula Trans-
lation language, the first major scientific and engineering 
language that we call FORTRAN;

 Q Frank Harlow figured out how to map the Navier-Stokes 
equations onto a computer to start what we call computa-
tional fluid dynamics (CFD) today;

 Q Donald Knuth created and collected algorithms that taught 
us all how to sort, parse, and generate random num-
bers. 

The sooner you start learning about this exciting new technol-
ogy, the sooner you’ll be able to write your part of the quan-
tum story.
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PSYCH APPS
Dr David Van Nuys interviews Silja Litvin,  

creator of the emotional fitness game eQuoo.
Silja, German born but moved to Southern California early in her life,  was exposed to many 

diverse cultures early in life, leaving her with an insatiable curiosity for the human condition leading to 
her to the world of psychology.

She began her Masters at the Ludwig Maximilian University in Munich, graduating in Clinical 
Psychology and Systemic Family Therapy in 2013. Alongside her education as a Systemic Family Therapist 
in 2015, she began her PhD in Clinical Psychology.

A child of the digital generation, Silja was looking for ways to use apps and social media to help 
people suffering from mental issues. She went on to create a psychological mobile app that helps users 
identify and self-manage depression. With this idea, she undertook her PhD thesis, thus ensuring it to 
be evidence based and ethically sound.

Now she is venturing into the world of AI, gamification and chatbots to find a way to be able to 
help people help themselves, launching the beta of her emotional fitness game eQuoo in New Zealand 
and Australia.
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David Van Nuys: Silja Litven, welcome to Shrink Wrap Radio.
 
Silja: Thank you so much I having me.
 
David Van Nuys: I am so very happy to have this opportunity to speak to 

you because I think you are doing such exciting work. Your one of 
the spearheads, I’d say, of developing apps that are related to the 
whole realm of psychology, particularly psychotherapy—so very 
cutting edge! You’re at a conference right now in Berlin called the 
Noah conference—is Noah an acronym? 

 
Silja: I don’t think so. I think it means bringing everybody on board, like in 

the ark. It’s all about tech—all the areas of the tech world. Al Gore 
is going to be there, the CEO of Uber, you have transport, you 
have artificial intelligence, you have mental health— it’s everything 
in a two-day conference.

 
David Van Nuys: Noah is probably the appropriate designation because 

we do seem to be in a flood of change. Our lives are being taken 
over in some ways by the whole digital revolution, if you will. We 
knew it was coming, we knew it was going to change things but in 
some way it has come so much faster than we were prepared for, 
particularly in terms of legal issues that the digital world is con-
fronting us with. 

You are currently enrolled in a doctoral program in clinical psychol-
ogy?

 
Silja: Yes, exactly. I am still doing my PhD. If everything goes well by the 

end of this year, the beginning of next year, I’ll finally have it. It’s 
a very bad idea to do your PhD and start a startup at the same 
time—there’s not enough time in the world.

 
David Van Nuys: I would say so. I am amazed by how much in fact you’re 

doing. And somehow you have created a company called Psych 
Apps. Tell us about Psych Apps and your vision for the company?

 
Silja: Well actually Psych Apps started as my PhD thesis. I wanted to do 

something a little bit outside of the box. I did my Masters in Ger-
many and usually when you do your thesis you go to your profes-
sor and then you say “I would like to do my thesis” and he gives 
you a project from a pile of projects and then you go into that 
project.

 
David Van Nuys: On his research, to carry out his research further, 

yeah… you’re a slave.
 
Silja: Yes, a slave. You learn a lot about what you have to do and a lot 

about an idea that is very interesting but it might not be your first 
choice. I have a bit of a diverse background in my past and so I had 
this idea that I wanted to do something a little bit outside the box. 
I know that psychology is very slow in a lot of areas, but I think it is 
important because it comes with a lot of responsibility. So it’s good 
to be conservative but I wanted, like you said, to “spearhead it”—I 
wanted to go ahead and try something new. This was about three 
years ago and at that time the iPhones were getting really big and 
everyone was on smart phones and apps were becoming a thing. 
So I thought, for the first time in the history of mankind we have a 
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platform that 60% of the population uses, and that would be the 
space that we should offer therapy. I mean even three years ago 
people went to sleep with their phones by their bed, they took the 
phone with them to the loo, it’s like it’s always there, it’s the ulti-
mate comfort zone. So I pitched an idea to my professor and said 
I would like to do an application. I believe that if you do CBT and 
positive psychology therapy, and translated to the digital form, you 
can actually help a lot of people for a lot less money. And he said 
“go for it”. I was very lucky to have an open-minded professor.

 
I started the app and I kept on talking to people and they said “I 
wish I would have had that half a year ago”, or “I would need some-
thing like that for my mom”. I looked at the market and at that time 
there were two or three programs out there; there was the Super 
Venter, there was The Big White Wall, which is web-based. I think 
there was one more, True Colors in Oxford University college. And 
so I thought, three apps that are basically unknown, people have 
never heard of got it, the market is there, mental health or mental 
illness is on the rise, people are starting to be open and this is the 
time for it. So we did the application, and we did it post and pre-
evaluation, we did proper testing with a test group and a control 
group and we proved that using the app a certain amount of times 
significantly lowered depression levels. But when I started fund-
raising and I started speaking to investors we had the problem of 
people sticking to the app—you can’t sell or develop a product that 
people don’t want to stick to. And I thought that I had developed 
an application that just ‘sucks’.
 
So we have this app and we could prove that it was helping people 
but people weren’t sticking to it. But the best app in the world isn’t 
going to help anyone if people don’t stick to it. And so I thought it 
was my fault, I designed something that was boring or just doesn’t 
do any good. And I went back to the books and I saw that most of 
the digital health products all have a problem with attrition. People 
don’t stick to it. I don’t know how many times you have down-
loaded an app for healthy eating or counting steps and used it for 
maybe three or four days and then you forget it? That is because 
the brain is wired for social interaction, for novelty, for fun and 
that’s not delivered with these applications. 

To be absolutely honest, the end of 2016, beginning of 2017, I 
thought we were going to go bust. We wasted a year with this 
product. And then I met Phil Irwin who is head of Collision Studios. 
They are a proper gaming company in Los Angeles and have made 
games like Walking Dead, Game of Thrones, Scrabble—they have 
this huge portfolio of games and proper console games. Phil had 
been looking for a psychological game for quite a while but none 
ever matched up. So we started talking and within a couple of 
weeks we had signed a contract, I had to raise 2,000 pounds and 
we were off to making EQUOO, emotional fitness game. And so 
what we were doing in that startup world is called the pivot. You 
pivot away from the path you are on and go in a different direc-
tion. And what I like to say right now is that we are doing a detour 
because the gaming industry’s hacking the brain’s reward system 
to get people addicted to games, right? They want people to come 
back. And my idea was that you can use all those evil little tricks 
to actually get people to stick to therapy—digital therapy. And so 
EQUOO now is a sub clinical game. And that is where we are dis-
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ruptive because usually disruption begins when you bring two un-
likely fields together—digital mental health and gaming (you would 
think they are actually apponents, because gaming isn’t really for 
mental health). But actually if you bring these together you have 
a new product. And were not just translating face-to-face therapy 
onto a digital platform. We’re creating a new form of therapy that 
is using games to get people to stick to it.

 
David Van Nuys: I can see why it’s particularly effective probably, and for 

young people, teenagers and young adults. I don’t know what the 
literature says about gamification across a wide variety of prod-
ucts but for me it feels manipulative. I’m not interested in earning 
points, I’m not interested in earning little electronic badges and 
things like that. So for me, I don’t think it works although it might 
work more than am consciously willing to admit.

 
Silja: When we designed the app we thought that our target audience 

would be between 18 and 28 and that was because most of the 
mobile game players were in that age range and because that is 
where a lot of the mental in this manifest. But in our beta testers 
we have about 3,500 beta testers in Australia and New Zealand, 
about 70% of them are men 35+.

 
David Van Nuys: 35+, so it is older than you were expecting.
 
Silja: Much older than I expected and we wanted to step away from the 

blue branding because all of the mental, or all of the medical, apps 
are blue. And we said we were going to go purple and it turns out 
that the game looks a little bit more feminine, classically feminine, 
than I had anticipated. So I thought it might be repellent to men, 
but not at all.

 
David Van Nuys: One of the elements that is being used a lot in various 

areas as well as your game is storytelling. And I’m doing that in 
market research as well. But I found it very effective in what you’re 
doing—you’ve got some interesting stories. There is a story of the 
prince, the kingdom and in the process of this story one is chal-
lenged as you move through levels. The levels for your learning 
have some psychological content. For example, you draw on the 
work of John Guttmann; very important work. You move along to 
the story of the prince and his kingdom and he needs to rid it of 
trolls. And somewhere in there you have to recognize that one of 
the statements that you can choose between is an emotional bid—
a psychological concept. I was familiar with that concept but I had 
kind of forgotten about it and so I didn’t mind having that sort of 
reactivated and maybe I’ll learn more at my age. No promises.

 
Silja: One of the things that I see the app does, the first part of the app 

is that you learn a skill. What is therapy? You learn new skill sets 
to be able to deal with adverse mental or emotional situations. So 
you learn two skill sets and it is in a fun gamified way with little 
peoples and drawings and stuff like that and multiple-choice. Then 
you have to use it in a “choose your own adventure”. Your imple-
menting what you’ve just learned in a situation. We have five dif-
ferent genres: the first one is Dungeons & Dragons, the next one 
is sci-fi, then there is an office story and so on and so forth. But 
the most important part of the game is actually when you put the 
game down, you go into real life and then a partner for example im
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places an emotional bid, you either go “I know what my partner is 
doing, I know exactly how to react to that” and so the skill set be-
comes a part of your toolset, your psychological toolset.

 
David Van Nuys: Well I think it is very interesting what you’re doing. And 

you’re trainned in systems and family therapy?
 
Silja: Yes.
 
David Van Nuys: And it also sounds like you got a strong background in 

cognitive behavior therapy, is that right?
 
Silja: Yeah, you can’t skirt around CBT—It’s everywhere.
 
David Van Nuys: One of the things I wanted to ask you about is how do 

you get beyond a manualized approach and toward something that 
would fit into the category of say depth psychology?

 
Silja: Well I think that would really be something for the long run because 

right now we are subclinical. I’m starting a study to show that the 
app is preventative because you would obtain skill sets to deal 
with stress. The next version, the reason why I am here in Berlin 
at the Noah conference is because I want to raise $1.4 million 
to be able to add therapeutic features for depression and anxi-
ety because these are often co-mingled. And then after that we’re 
going to go a bit deeper. I would say, with what I have seen in 
digital therapy and what my apps can do, that we are pretty much 
scratching the surface of low-level depression and a low level 
anxiety treatment. And to be honest, I do believe that face-to-face 
therapy is the best. In one of the things I want to do in the appli-
cation is lower the stigma and educate people that going to see a 
therapist is a good thing. It’s positive. It’s empowering. It’s a part 
of a journey that can change your life in a very very good way. So I 
don’t actually want to take away from face-to-face therapy. If one 
day we are able to treat the depression with an app that would be 
wonderful, right? Because, then people who don’t have the money 
or are on a waiting list or are too afraid to speak to someone, could 
be treated—those are all good things. 

 
David Van Nuys: You have made some great points there. Of course I’m 

wondering, one of the things that is becoming very big now is tele-
mental health. And in an environment like we are in right now that 
is really exploding. I am amazed to see how that has caught on. 
And for many, the reasons that you are spelling out is that it’s more 
convenient, less scary  and a whole bunch of things that. I have 
done a bunch of interviews are on that and there might be ways to 
have a hybrid to where it is going of what you are doing and teach-
ing and having the person, that could be homework for somebody 
who is good to meet in this kind of modality.

 
Silja: As soon as we have the depression features in the game it would 

actually be depression treatment. A therapist could say “I would 
like you to play with this app for the next week and you can come 
back when you’re at a level 1,”  or something like that. I can very 
well see that.

 
David Van Nuys: Me too. You raised 200,000 British pounds already and 

now you’re going for 1.4 million. You are really go-getter I have to 
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say. Not only are you psychologically adopt but also in this world 
of technology and marketing. How do you combine all of these 
skills and talents? 

 
Silja: I did 17 years of modeling and I think that was a source of strength 

because for 17 years I lived more or less day-to-day, I was self-
sufficient, I was traveling by myself, I was living in cultures I didn’t 
know and I was very good at dealing with rejection—when you are 
modeling you get constant rejection. Maybe 5% of the castings 
that you go on with actually turn into jobs. With fundraising it is 
the same thing, it can get very disheartening after the fifth investor 
says no I don’t think it is going to work. And then you get one in-
vestor that would say “I love that idea, I love your team and I trust 
you and here is some money.” So it is worth going out there and 
getting it. 

I’ve come from this very 
commercial background 
of modeling where it is all 
about selling and marketing 
and superficial “getting peo-
ple”—not healthy at all. And 
then you have the academic 
side which is research and 
trying to help people and 
trying to get to the bot-
tom of things. And that app 
actually has to be like that 
[combination] because apps 
that don’t attract people and 
aren’t entertaining aren’t 
going to be able to actually 
help. And I think that mind-
set is quite unique amongst 
mental health because big 
mental health apps aren’t 
actually done by a psycholo-
gist or done by people who 
have depression themselves 
and thought they would 
have needed something like 
that and so they went and 
developed it.

David Van Nuys: What do you 
mean by emotional fitness?

Silja: At the moment, it’s still sub-
clinical, it’s not actually a 
mental health application 
per se, even though it does 
go into the mental health 
space. We could have called 
it a mental health applica-
tion, but there is still a lot 
of stigma and fear out there 
and treatment resistant im
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and a lot of people that are not willing to reflect upon their own 
mental health but it could use emotional fitness. So with this kind 
of branding, I thought long and hard about it, I think fitness has 
strength, positivity, health aspect to it. It helps people access the 
game and reap the benefits of the game without jumping off be-
cause of fear of mental illness or mental health.

David Van Nuys: Let’s talk a little bit about AI. In one place, you said that 
AI is a buzzword and I think in context you were suggesting this is 
a good thing. In other words, that people are hearing it so much 
that they would easily enter into something that professes to be 
AI. There’s another take I have on AI though, and that it’s too much 
of a buzzword and that people are going to claim it as a selling 
point. It seems to me there’s a big risk that AI is going to be the 
selling point; “We have AI in our APP”.

Silja: I think that a lot of people get carried 
away with the coolness of artificial intel-
ligence and get drawn towards it and actu-
ally it’s still in its baby shoes. Proper deep 
learning doesn’t really happen except in 
maybe two or three companies worldwide. 
It’s more machine learning and natural lan-
guage programming and things like that, 
but they sound less sexy than artificial in-
telligence. And I think I am using it to also 
attract investors, but it’s solid. We have a 
solid AI base and I think this is an oppor-
tunity to discover patterns that we haven’t 
known yet in psychology that you can only 
do if you use artificial intelligence on a digi-
tal platform.

David Van Nuys: I saw some of your discus-
sion on that, I think again on YouTube and it  
piqued my interest. One thing that you said 
is that machines now, AI deep learning, are 
performing diagnosis more accurately on 
schizophrenia and depression than humans. 
Now I haven’t heard of that research.

Silja: It’s quite mind blowing actually, in 
areas that I would never have thought of. 
I think I’ve learned the typical inventory 
questionnaire style that you do with pa-
tients as diagnostic tools. IBM Watson uses 
is voice recognition to tell, by just having a 
conversation over a fairly short period of 
time, if that person’s clinically depressed or 
not, or is having a schizophrenic bout.

David Van Nuys: That’s very interesting. It 
reminds me of Guttmann’s work where with 
five minutes of observing a couple, you 
could predict whether or not they’d still be 
married in five years. 
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Silja: Yes, exactly. With an accuracy of 85 percent. 

David Van Nuys: And the research that I am familiar with was the abil-
ity to detect certain cancers by how they look. But this part about 
detecting emotional issues, I hadn’t heard of it. 

Silja: And it goes into a realm of questionable ethics and a lot of data and 
privacy questions that I am very keen to open up dialogue on. For 
example, there was research in Stanford or Yale, I’m not quite sure, 
where they detected if someone was suffering from depression by 
their Instagram profile—by how many people were in the picture, 
what kind of captures, what kind of colors, what kind of filters—up 
to the point that they could predict if someone was developing a 
depression that hadn’t actually manifested yet. Then you come to 
the question like, do people want to know, are we allowed to in-
vade their privacy and point out that they are going to be suffering 
from depression? Are we supposed to? What do we do with this 
power? Who actually manages this information? All these ques-
tions are monumental.

David Van Nuys: And it drives us into the world of science fiction where 
people have explored a lot of these issues. science fiction writers 
and I’m thinking of Minority Report and it seems like you could use 
the same technology to predict criminal behavior.

Silja: There was an algorithm that can show on profile pictures if some-
one is homosexual or not. For us it doesn’t really matter. Even 
though we can be outing people who don’t want to be outed. That 
is against the law. But in countries where it’s forbidden to be ho-
mosexual, it can be death threatening. A lot of the algorithms out 
there—it’s a little bit like Jurassic Park—they were so high on being 
able to do it that they didn’t ask themselves if they should do it. 
There’s a lot of responsibility.

David Van Nuys: That’s a conversation that a lot of people are trying 
to stimulate now; just because we can do it, does that mean we 
should do it? And of course it’s still an open question “can the 
genie be stuffed either back into the bottle or kept in the bottle?” 
Particularly given such a range of values that people have different 
values, different goals etc.

Silja: Each culture has different values and different privacy settings and 
management and so on. I think there would have to be some kind 
of global artificial intelligence committee,an Ethics Committee 
that puts down the law of how data is used, how the algorithms 
are used, who’s programming the algorithms (because a lot of the 
algorithms that are being developed are being developed by, white 
men, young white men). I’m not saying that young white men are 
bad people but sometimes they have biases and they program 
their biases into the algorithms and then the people who are being 
targeted by those biases will have issues in their lives—be it bank-
ing, finding a home, mental health, anything.

David Van Nuys: You gave a presentation on ethical tech; How can we 
design better humans? What can you tell us about that? 

Silja: That was a lovely panel put together by a committee that was in-
terested in seeing how the tech world is self-managing their eth-
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ics, and it was a great panel. We had a company that does big data 
that was working with weapons for example. Then there was a guy 
who was working for a Fintech company that was using artificial 
intelligence. There was a dancer and a body sensory researcher 
there and I was there. It was like trying to map out a future where 
we have products that actually make people better and not worse. 
I think one of the reasons why I was invited is because psych apps 
are using technology to try to make better humans and we’re not 
trying to suck a person into a game and keep them there because 
it would keep it running and show advertise it to them. We actually 
want to give them something that they go out into the world and 
have better relationships and healthier relationships and are more 
successful in life. And I think what is happening, for example, with 
Facebook is a good thing right now because people are becoming 
aware that they are the product and they’re not happy with that. 
And the GDPR that is happening in Europe and the UK, it was bad 
news for us because we lost all of our lists because we had old 
lists and people weren’t filling out the consent forms that allowed 
us to contact them again. But I think it’s a very good thing because 
people are taking over the responsibility for their own data and 
becoming more aware of what’s happening with it. 

So I think it’s our responsibility now that we have this possibility, 
like you said at the beginning of the marketing tricks and every-
thing, we have that, but how can we actually add value to people’s 
lives instead of just sucking them dry.

I think that a lot of people think artificial intelligence is going to 
take jobs away from therapists maybe, or it’s going to be too cold. 
but as I see it for at least the next 10 to 15 years, artificial intel-
ligence is going to help and compliment therapy. So the time that 

you’re spending doing a diagnosis 
and you’re not sure if you might 
have a false positive, false nega-
tive, you could actually be doing 
treatment or establishing a thera-
peutic alliance with your client. 
So I think at the moment artificial 
intelligence is an intelligent that is 
so alien to the brain that it will add 
dimensions that we wouldn’t have 
thought of on our own, which is a 
good thing.

David Van Nuys: As you said ear-
lier, we’re at the baby steps era of 
artificial intelligence that a lot of 
people, when they hear artificial 
intelligence, they go right away to 
what’s known as general artificial 
intelligence. In other words an 
intelligence equal or superior to 
us in terms of general intelligence. 
Artificial intelligence can be supe-
rior in very narrow domains cur-
rently, and  it’ll be interesting to 
follow this. I think most experts...
well, there’s a real division among im
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experts as to whether we will ever achieve general artificial intel-
ligence or other people will say, oh, it’s only 20 years away or 30 
years away...that’s too close in. 

Silja: I think it’s too close in. And I read a very interesting article about 
how we need to go into tissues and soft silicones and have a brain 
like environment to be able to even have anything close to general 
artificial intelligence.

David Van Nuys: At the Cognition X conference, you used a phrase that 
you used earlier in our interview today, trying to hack the brain’s 
reward system so that people will stick to therapy. Hack the brain’s 
reward system sounds a little spooky, but helping people stick to 
therapy, that sounds very positive. So It’ll be interesting to see 
what kind of progress you can make in that domain effort.

Silja: I think that’s one of the big things that artificial intelligence is going 
to help us do is in the use of classification algorithms where we 
can say, okay, we have these classifications of gender, age, what 
kind of level and gaming they have been playing, how long they 
have been playing, how many coins? Those are clusters of informa-
tion that are classified and then it can lead to new information that 
we might not have understood. I mean we know very little about 
how the brain works. We know a lot in one way, but in total we 
still know very little. By using artificial intelligence to find patterns 
in the information we’re going to classify it in a way that makes 
sense to us at this point, and then we’re going to let the algorithm 
find new patterns. And that might be something that would be al-
most classified as hacking because it’s using technology to be able 
to get deeper into a subject.

David Van Nuys: So I’m understanding that you’re interested in using big 
data —so much data that a person who would be overwhelmed by 
it using traditional approaches—that AI can use for pattern recog-
nition. And of course one of the issues, that I’m sure you’re aware 
of, is that many times the AI has been a “black box” and people 
scratching their heads and saying, okay, well how did we get there? 
We need to know how the machine reaches those conclusions so 
that we can better judge whether or not that is going to be a good 
process or not.

Silja: Yeah. So for us, as long as we’re sub-clinical and we’re very very 
small, 3500 participants (for me it’s huge but actually for a game, 
it’s nothing)—it’s beta testing. The moment that we’re starting to 
use actual mental health data and treatment, we’re going to use 
the algorithms that were written for us with us and that can be re-
versed. Every step can be reversed engineered so that we can say 
we know what happened when and why. And also that it is our IP 
and all the data is in our hands.

David Van Nuys: Okay. Well, clearly I think you’re doing wonderful work, 
it’s very intriguing. Silja Litven, I really want to thank you for being 
my guest today on shrink wrap radio.

Silja: Thank you very much for having me. This was fun. 

David Van Nuys is the de-
partment head of Psychol-
ogy here at Age of Robots 
as well as the famed “Dr. 
Dave” of the popular psy-
chology podcast Shrink 

Rap Radio. 
You can find Dr. Dave at 

shrinkrapradio.com
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Joanne Pransky 
World’s First Robotic Psychiatrist®

an interview with Mark Sackler

In the popular HBO series Westworld, robotic hosts are depicted as 
being placed into a kind of psychiatric analysis by their creators.  Could 
this actually happen one day?  Joanne Pransky thinks it will.  She bills 
herself as the World's First Robotic Psychiatrist® (yes, she even reg-
istered that title!).  She was dubbed the real-life Susan Calvin by Isaac 
Asimov, after the robot psychologist he created in his classic 1950 
short story anthology, I, Robot.   

Since 1986 her mission has been to showcase robots to the public at 
large and prepare us for our robotic future.  On the occasion of the 32 
anniversary of her1986  first foray as a robot educator, I sat down with 
her to find out exactly what a robot psychiatrist really is.
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Mark: You bill yourself as the world's first robotic psychiatrist. In fact, 
you've even registered that title. That's quite a head turner. I 
know it got my attention. Tell us a little bit of your background, 
how you got to this state of affairs and what exactly is a robotic 
psychiatrist?

Joanne: I started that in 1986 and I did it as a way to prepare the world, 
the public, the National Enquirer, reading group for a time when 
robots and humans would be coexisting and living together, and 
I did that with a tongue and cheek approach, a little bit of humor 
so that the public wouldn't be so afraid in a way, and I brought 
alive the Isaac Isaac Asimov character, Dr. Susan Calvin. She 
was a robot psychologist that he created in 1950 in his book I 
Robot. So I brought her to life and in 1989 he dubbed me the 
real Susan Calvin.  But my mission, my business model was to 
bring robots onto national television. Much like animals were 
being brought on in the sixties and seventies so that if a picture 
is worth a thousand words, a video of a robot or a real robot, to 
me it was worth a million and that was the best way to prepare 
the public. In other words, I knew I couldn't control the future 
and I knew that all of technology would be increasing at an ex-
ponential rate. It would be inevitable, but I felt that my mission 
was to create awareness and awareness eventually will leads to 
acceptance. So, from there I engrossed myself, in the late eight-
ies, into everything from industrial robots to the burgeoning of 
service robots all the way to science fiction — and that's what 
I've been doing from the last 32 years. 
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Mark: So if I read this correctly, even though you're billing yourself as a 
robotic psychiatrist, what you are really dealing with here is the 
psychology of human interaction with robots? 

Joanne: It is actually. I formally studied undergraduate at Tufts University 
in child and human development. I was actually really running 
around in the late seventies at Tufts to the electrical engineering 
department and to psychiatrists  saying  technology is increas-
ing at an exponential rate and we can't keep up psychologically, 
socially and emotionally. And there was really nowhere for me to 
study that, or kind of follow through with my ideas on the fu-
ture, but I kind of thought of [robot psychiatry] like a pet psychi-
atrist. I figured, you know, let's pretend it's 1940 and I'm the first 
pet shrink! And you'd say, what? Are you kidding me lady? A dog 
sleeps, it eats, it gets walked. That's it. And I'd say, oh no, there's 
going to be a day when you buy a seat for it on the airplane and 
you buy jewelry and clothing and you send it to a spa, you have 
a bark Mitzvah for it. 

  So that's what I said about robots, that one day robots would 
become a family member and we would treat them as a fam-
ily member regardless if their emotions were equivalent to ours 
or similar to ours, we would perceive them as such. So I kind of 
took robo-psychology and upped it for the modern day and just 
added a psychiatrist to it. Hopefully I thought I'd get paid more, 
but that hasn't been the case. So yeah, robotic psychiatry really 
is just like pets or even children. It's not so much about the child 
or the pet, more about the owners, more about the humans that 
surround the robot and of whom robots will 
learn from a from. 

Mark: The term "robot psychiatrist" tends to con-
jure up, at least for me, images of the HBO 
series, Westworld, with the creators of the 
robot theme park actually putting the ro-
botic hosts into analysis. Is this something 
that could actually happen in the future do 
you think? Or is it simply a pipe dream? And 
if it does happen, how far away do you think 
it is? 

Joanne I put my life on it so it is totally reality. And 
when I started this in ’86,  there weren’t  
robots for me to talk to  like on Westworld 
and to analyze face to face and have natural 
language conversations with. But obviously 
I've always believed there would be—who 
knows if I'm 100 or 250 years ahead of my 
time? It's irrelevant to me. And yes, I think 
that Westworld does an amazing job of dis-
cussing these issues. It's probably done a lot 
for my career.  

 In terms of when [this might happen]—I’ve 
always been wrong. I always used to say 20 
years or 10 years and so I'm always wrong 
on the time, but I feel very confident that 
it will take place and it will get harder and 

Joanne with Isaac Asimov
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harder to look at an algorithm or a software programming to de-
termine what has gone awry—as in Westworld. That's a great ex-
ample of how complicated it is and even Asimov predicted that 
robotic intelligence may be so different from human intelligence 
that it will take a new discipline, robo-psychology to deal with it.  

Mark: Joanne, one issue we frequently hear about in regards to the 
relationship between humans and robots is something called the 
Uncanny Valley.  It’s the notion that as they get closer and closer 
to being really human, they begin to creep us out. There are 
some people who think it's an overrated problem.   What's your 
feeling about this?   Is it something we have to deal with? 

Joanne: I definitely think it's an issue and  there have been lots of studies 
that prove it's an issue and we see it. We see it just about every 
day. But there are a couple things to keep in mind and with 
the Uncanny Valley, it's not just looking humanlike that creeps 
people out.  It's where it's not quite human like, but human 
enough—it's not that it's an exact doppelganger—perhaps the 
muscles and the facial movement and the eyes are just not quite 
human enough. And that is what creeps people out. The premise 
that I started in 1986 is that awareness leads to acceptance, and 
we are not, as a society, particularly in the United States, as ac-
cepting of humanoid robots that look like us. 

Mark: Another tendency we humans have is to anthropomorphize.  We 
even do it with our pets.  On simple terms I catch myself doing it 
with Siri and Alexa, saying thank you, and then reminding myself 
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that these voice assistants aren’t sentient.  But we tend to do 
that with less human like entities, it seems. Why do you think 
that is?

Joanne: Oh, well I think that humans tend to anthropomorphize for mil-
lions of years, you know, and including today, whether it's a car 
or a boat and the Alexa example you brought up is really brings 
up some of the issues that I've been addressing for nearly 40 
years. And that is, for you and I, we have a background with no 
tech and no Alexa in our childhood, so of course we just see this 
as an A.I.  You feel you don't have to say thank you.  But what 
about a child who really communicates with an Alexa or Siri or 
Google Home on a daily basis?  This is how they're learning to 
speak and learning to communicate, and they don't have to say 
thank you. And so what I always saw, or my biggest concern 
about technology, is that it's kind of diminishing human to hu-
man relationship. 

  Of course, this doesn't answer your question 
on anthropomorphizing but that was the ba-
sis of how I came up with robotics psychiatry. 
It's not how sophisticated the A.I. or the robot 
or even how human it looks. The fact is that 
we will anthropomorphize that [the machines] 
will have feelings. We may think that they're 
depressed if we leave them alone.   We may 
assume that they have sibling rivalry. I joke 
that robots may join the #MeToo movement 
and complain of sexual harassment in the 
workplace. But I think it's more about percep-
tion than it is reality.   And as virtual reality 
and augmented reality become more and more 
commonplace what is real, what is not real will 
become very blurred. And I'm very concerned 
for the upcoming generation that may not 
have a basis for what is real. 

Mark: In one of  your articles, you said that you think 
the human operating system will be more 
important than the robot operating system in 
these relationships. How does that fit in here?

Joanne: That's one of my favorite things. It’s something 
I've coined as HOS, or human operating sys-
tem.  I work with brilliant engineers who focus 
on ROS or Robot Operating System, which is 
an amazing open architecture system, but I've 
always focused on the human operating sys-
tem. So I believe that very simply, technology, 
robotics can be used positively or negatively, 
and it's up to the human user and maker to 
have the morals and the ethics to see that it's 
used properly. I don't think there's enough 
emphasis in our country on these issues like 
this.  I'd like to see STEM become ESTEEM 
adding an E for empathy and an E for ethics. 
I’d like to see a more a focus on, on what it is 
to be human. For example, creativity, empathy, im
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and compassion. These are things that are innate to humans and 
I think that will be very important as we go forward in the robot 
human relationship. 

 
Mark: There is one question that has been bothering me for some 

time. Will we ever be truly able to know for sure if a machine 
entity is conscious? Particularly with our tendency to anthropo-
morphize?

Joanne: Well,  I'm not a scientist. But I think that we will. I think scien-
tists will continue on the scientific methods to prove that. But 
ultimately, I think it's irrelevant.  I think we're in the middle of 
this evolution.  I try not to focus on the definition of a robot or 
A.I. or A.G.I. I think we need to focus  more in the impact—what 
is an example of today of consciousness and what is it going 
to have? How does it impact society?  Yes, I think there will be 
consciousness. I think there'll be a clearly defined or there's a 
barometer.  Maybe there'll be something like the Pransky per-
sonality test to decipher if the robot is conscious or you’re A.I. is 
not conscious.  I just think that it's going to happen regardless of 
the definition or scientifically. 

   
Mark: Finally, is there anything about robots that society as a whole—

not just engineers and futurists and robot psychiatrists—aren’t 
asking but should be? 

Joanne: I think we should be asking, when it comes to robots, who we 
are as humans and what robots will be learning from us? Our 
devices will be learning from us. So, who are we, as humans, to 
teach our robot children and what ethics and morals and values 
do we have that we would want to instill upon them.  Again, I 
use the word children because that's how I think they're going to 
learn primarily from experience in a human environment. I think 
the questions to ask are about morals and ethics and empathy 
and creativity and, and in that what, what it's like to be human 
and give us something that A.I. or robots don't have.  

Mark Sackler is a profes-
sional futurist, living and 
working in Woodbridge, 
CT, USA. He is the pro-
ducer and host of Seek-
ing Delphi, a podcast on 

future-related topics.
Follow his blogs at:
 seekingdelphi.com

millenniumconjectures.
com

Twitter: @marksackler
FB: seekingdelphi
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BIOGRAPHY

Dubbed as the ‘real Susan Calvin’ by Isaac Asimov,  
Joanne Pransky, the World’s First Robotic Psychiatrist®, 

 prepares the world for the human-robot relationship. 

Joanne has been tracking the robot evolution for over three decades and is a burgeoning 
voice in the now-official field of human-robot interaction. She was the senior sales and 
marketing executive for a major industrial robot manufacturer, an official judge on Com-
edy Central’s BattleBots, and has been an associate editor for Industrial Robot Journal 
for the past 25 years.  Joanne was one of the co-founders and marketing director of the 
first medical robotics journal, The International Journal of Medical Robotics and Com-
puter Assisted Surgery.  Joanne has consulted for some of the industry’s top robotic 
and entertainment organizations including Summit Entertainment’s film “Ender’s Game” 
in which she brought never-seen-before medical robots to the big screen.  Joanne has 
appeared on numerous television shows and documentaries to discuss the emotional 
aspects and psychological implications of a robotic society.  She also speaks and writes 
on these topics nationally and internationally.
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Will Semi-Smart AI’s  
Replace Psychotherapists?

By 
David Van Nuys PhD

There’s a lot of excitement in the air these days about 
Artificial Intelligence, along with a lot of speculation 
about who will be impacted in the workplace and by 

how much.   We take it for granted that AI is in the pro-
cess of transforming manufacturing along with many 

forms of blue-collar work.  

What about white-collar work, such as psychotherapy?

Good-Stock/bigstock.com
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In fact, we have already seen 
AIs taking over some of the 
work in such white-collar fields 
as journalism, education, and 
the law among others. The 
current consensus seems to be 

that AI will not totally replace hu-
man workers in white-collar jobs.  
At least not in the short term.  The 
more likely scenario that we are 
already witnessing is that AI will 
be used to create tools that as-
sist white-collar workers by taking 

and one of the most useful so 
far is pattern recognition.  When 
large data sets are fed into an AI 
system, it is sometimes able to 
recognize patterns with greater 
accuracy than human experts. 
One example, I’ve written about 
previously is the ability of an AI 
that’s been provided with a large 
number of photos of possible 
skin cancers has been shown to 
outperform the human expert in 
recognizing those that are most 

away the drudgery of repetitive 
tasks.  Not only can AI handle 
repetitive tasks but also they can 
do so at super-human speeds.  By 
using these sorts of intelligent 
assistants, white-collar workers 
can work more efficiently, thereby 
allowing them to do more work 
of the high-level thinking variety.  
Rather than being replaced, the 
human beings are freed up to do 
the parts where humans excel 
such as insight, empathy, creativ-
ity, and contextual understanding.

There is so much enthusiasm 
about the promise of AI that it is 
being hyped and oversold.  We 
can expect a major marketing as-
sault from a variety of companies 
peddling products and services.  
Much like we’ve seen with soap 
powders and toothpaste, I predict 
we will be seeing “New and im-
proved! Contains AI!”  Buyer be-
ware of rampant puffery.  

AI does have its talents, however, 
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likely to be deadly.  And speaking 
of deadly, there is a recent report 
that Google has developed an AI 
that can predict with 95% accu-
racy when a patient in hospital will 
die.

Two examples that are more in 
the mental health domain relate 
to schizophrenia and depression. 
According to a post at IBM.com, 
“IBM scientists collaborated with 
researchers at the University of 
Alberta and the IBM Alberta Cen-
tre for Advanced Studies (CAS) to 
publish new research regarding 
the use of AI and machine learning 
algorithms to predict instances of 
schizophrenia with a 74 percent 
accuracy.” They go on to predict, 
“‘computational psychiatry’ can be 
used to help clinicians more quick-
ly assess – and therefore treat – 
patients with schizophrenia.”
 

Techmergence.com notes, “De-
pression is a leading mental dis-
order impacting about 16 mil-
lion Americans. According to the 
World Health Organization, the 
annual global economic impact 
of depression is estimated at $1 
trillion and is projected to be 
the leading cause of disability by 
2020.

The University of Texas at Aus-
tin is using a super computer 
called Stampede in developing 
a machine-learning algorithm to 
detect depression. According to 
DigitalJournal.com, “The program 
is intended to identify commonali-
ties among patients using Magnet-
ic Resonance Imaging (MRI) brain 
scans, genomics data and other 
factors in order to make predic-
tions of risk for those with depres-
sion and anxiety. From the analysis 
of hundreds of patient data inputs 

(taken from 2 treatment-seeking 
participants with depression, and 
45 healthy control participants), 
the researchers have successfully 
classified individuals with major 
depressive disorder with a 75 
percent accuracy. This provides 
the basis for a workable diagnostic 
tool.”

What sorts of incursions into the 
practice of psychotherapy can we 
expect? 

These reflections were triggered, 
in part, by my recent Shrink Rap 
Radio interview with Silja Litvin 
(http://tinyurl.com/yc4kmx5k)—
of which a part is reproduced in 
this issue of Age of Robots.  Silja 
is a UK psychologist who is also 
founder and CEO of PsycApps.  
Her company’s first product is 
eQuoo, pronounced E.Q. because 
of Litvin’s conviction that our 
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David Van Nuys is the de-
partment head of Psychol-
ogy here at Age of Robots 
as well as the famed “Dr. 
Dave” of the popular psy-
chology podcast Shrink 

Rap Radio. 
You can find Dr. Dave at 

shrinkrapradio.com

Emotional I.Q. is actually more 
important for success in today’s 
world than our Intellectual I.Q.  
Having spent time playing this 
game, I think it clearly could be 
marketed as a “therapy” app. In-
terestingly, at this point they’re 
NOT marketing it as a therapy 
app, but rather as an "Emotional 
Fitness Game” for mobile devices 
to widen its acceptance and the 
potential audience. Unfortunately, 
the word “therapy” still carries 
a certain stigma for the general 
population  “emotional fitness” 
education is more palatable.  Ei-
ther way, they’ve succeeded in 
making it educational yet compel-
ling through a mix of story tell-
ing, gamification and animation.  
In fact, one of their goals was to 
overcome the major drawback 
of competitors in this category, 
which is that people tend to drop 
out too soon.  The app leads users 
painlessly through evidence-based 
information drawn from positive 
psychology, cognitive-behavior 
therapy, couples therapy, brain 
research, Big 5 personality theory 
and other psychological approach-
es that build resilience, optimism, 
and hope. Having spent time 
“playing” the game myself, I think 
eQuoo spearheads a revolution in 
mental health apps that eventually 
will incorporate AI and machine 
learning.

Right now Litvin is focusing on 
apps/games that help users to 
help themselves.  It’s clear to me, 
however, that already eQuoo 
could be a leader in games/apps 
that are used in tandem with tradi-
tional person-to-person therapies, 
e.g. as homework between ses-
sions.

Silja Litvin made me aware of 
another phenomenon that is more 
or less in this same space, which 
is the emergence of social media 
apps and websites designed to put 
mental health sufferers in touch 
with others who share their par-
ticular condition.  For example, 

MIT researcher Richard Morris's 
desire for a faster and less-expen-
sive way to improve mental health 
than what he'd seen in his experi-
ence with traditional therapy. He 
created the temporary Panopoly 
site for his doctoral dissertation 
where people could post their 
problems and other users could 
re-frame them in less condemning 
ways.  The site is no longer open 
to the general public but it led 
to a social networking app called 
Koko.  According to the Hugging 
ton Post,

Koko operates just like any 
other social networking app in 
which you can post statuses 
and respond to other users’ 
content. The difference lies 
in what comes after you pub-
lish what’s on your mind. App 
users see your post and use 
a research-backed technique 
called “reframing” to make 
you think about an anxiety in 
a new way… “Reframing is all 
about changing how we think 
to change how we feel. When 
we’re stressed, we often be-
come our worst enemy. We 
tell ourselves we can’t do it.” 

In my interview with Silja, she 
also made reference to the grow-
ing number of meditation apps 
such as Calm, Headspace, Aura, 
and 10% Happier.  While, strictly 
speaking, these are not therapy 
apps per se, they certainly can be 
considered adjunctive.  It’s clear 
that we will see more and more 
apps that serve an adjunctive role.

This raises the question, however, 
as to when or whether an AI will 
have the sort of general intel-
ligence to actually stand-in for a 
psychotherapist in a truly convinc-
ing way.  I believe it’s unlikely to 
happen in our lifetimes, if ever.  
The problem is that AIs don’t have 
a wide-enough understanding of 
the world.  They can be very smart 
in defined contexts but they don’t 
have the breadth of experience or 

the understanding of nuance that 
human beings possess.  Amazon, 
in its quest to push that envelope, 
is offering a $3.5 million prize to 
developers in their Alexa competi-
tion to build an AI that can chat 
like a human. (https://www.thev-
erge.com/2018/6/13/17453994/
amazon-alexa-prize-2018-compe-
tition-conversational-ai-chatbots).  
It turns out that the steepness of 
the challenge is revealed in the 
mistakes the AI makes.  For exam-
ple, one Chabot in a conversation 
about Christmas said, “You know 
what I realized the other day? 
Santa Claus is the most elaborate 
lie ever told.’” At one level, that’s 
an amazing and provocative state-
ment for a machine to make but 
imagine what a spoiler it would be 
if it were holding this conversation 
with a small child.  The machine 
simply doesn’t have enough real 
world input (experience) to have 
the wisdom to anticipate how in-
appropriate that statement might 
be.

So I think all you psychoanalysts 
and their ilk can rest easy for some 
time.
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The findings, reported in eNeuro, are 
a first step toward creating personal-
ized brain models that could be used to 
predict the effects of tumors and conse-
quent surgery on brain function.

Brain surgery is delicate work that 
requires careful planning to maximally 
remove a tumor while leaving the sur-
rounding tissue intact. Common tech-
niques such as functional magnetic 
resonance imaging (fMRI) are used to 
map out a surgical strategy by identify-
ing important functional areas close to 
the tumor. These approaches are lim-
ited, however, in their ability to predict 
post-surgical outcome because of the 
complex dynamics of the brain and the 

widespread modifications of brain activ-
ity.

Using the open-source software The 
Virtual Brain, Hannelore Aerts and a 
team led by Daniele Marinazzo modeled 
25 individual brain networks of brain tu-
mor patients and 11 of their partners as 
a control group. The researchers dem-
onstrated that these individualized mod-
els can accurately predict the effects of 
the tumors on brain connectivity. This 
result opens the possibility of integrat-
ing neuroimaging data with virtual brain 
modeling to improve surgical planning 
and outcomes.

Source Society for Neuroscience

Virtual Brain Could Aid Surgical Planning
Researchers have simulated neural activity based on the unique structural architec-

ture of individual brain tumor patients using a platform called The Virtual Brain.
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Over 216 million people were 
infected with malaria in 2016 and 
445,000 individuals died from the 
disease, according to the World 
Health Organization.

The key to solving this health 
crisis is early-stage diagnosis 
when malaria therapeutics are 
most effective. A new prototype 
for a portable instrument capable 
of early-stage malaria detection 
has been developed by a team 
of researchers at the USC Viterbi 
School of Engineering.

The two standard ways of diag-
nosing malaria both have limita-
tions:

1. The first involves taking a 
blood sample from a person 

and looking at it underneath 
a microscope for red blood 
cells that have been infected 
with the malaria parasite. This 
involves counting cells, which 
is manually intensive and 
dependent on the technician 
reading the blood smears.

2. The second approach, known 
as the rapid diagnostic test, 
works in about 15 minutes. 
But without refrigeration, the 
tests can spoil like milk or 
eggs.

“Malaria primarily impacts low-
resource environments where sup-
ply chain management is difficult 
and access to power can be unreli-
able. Therefore, an effective ma-
laria diagnostic must be independ-
ent of these,” said corresponding 

author Andrea Armani, holder of 
the Ray Irani Chair in Engineering 
and Materials Science. Her lab is 
in the USC Michelson Center for 
Convergent Bioscience.

Malaria screening: advantages of 
the portable diagnostics system

The portable optical diagnostics 
system (PODS) prototype devel-
oped by USC Viterbi engineers 
Armani, Samantha McBirney, 
Dongyu Chen and Alexis Scholtz 
detects a byproduct generated by 
all species of the malaria parasite. 
As such, it is a rapid screening for 
all malaria strains.

The instrument was designed 
to solve the challenges limiting 
current systems. To minimize size, 

USC engineers develop portable  
malaria screening instrument

New method exploits magnetic properties of parasite byproduct  
to detect all strains of the disease
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weight and power requirements 
without sacrificing performance, 
every aspect was considered. The 
current prototype weighs fewer 
than 10 pounds, is 12 by 10 inch-
es (the size of a large shoebox) and 
can be powered by a battery for 
eight hours. In addition, the sys-
tem was designed to require mini-
mal sample processing and han-
dling, as well as eliminate the need 
for secondary chemicals with strict 
storage requirements. This makes 
the device particularly suited to 
low-resource environments.

The end result: The current 
prototype developed by USC 
researchers can analyze an un-
processed, whole blood sample in 
10 to 15 minutes. With only five 
to seven drops of blood, it can 
achieve sensitivity levels needed 
for an early-stage diagnosis.

“With PODS, we can do rapid, 
broad population screening for 
malaria in low-resource environ-
ments,” Armani said. “When com-
bined with currently available 

therapeutics, this could represent 
a tipping point in the global fight 
against malaria.”

How the device works

Malaria-infected mosquitoes 
infect human hosts with the para-
site. Its primary nutrient source is 
hemoglobin, a component of red 
blood cells. As the parasite digests 
hemoglobin, it creates what is 
known as heme as a byproduct.

While heme is highly toxic to 
both the parasite and its host, the 
parasite has figured out a “loop-
hole” around this by aggregating 
heme into an insoluble nanocrystal 
known as hemozoin. An unlike all 
other naturally occurring materials 
in the blood, hemozoin is magnet-
ic, said McBirney, the lead author, 
co-inventor and recent biomedical 
engineering PhD graduate.

Because the amount of hemozo-
in in the blood is directly related to 
how far the malaria infection has 
progressed, it is an ideal indicator 

of infection. However, detecting 
a few hemozoin nanoparticles in 
blood is extremely challenging 
because blood has many compo-
nents that can interfere with the 
measurement. To overcome this 
problem, the researchers took 
inspiration from recent discover-
ies in personalized medicine and 
leveraged the magnetic behavior 
of the nanoparticles in their diag-
nostic design.

PODS has three primary compo-
nents: a laser, a detector (to detect 
light) and a magnet. When a sam-
ple of blood is placed between the 
laser and the detector, the amount 
of light that makes it to the detec-
tor decreases as the blood blocks 
it. If hemozoin is present, even 
less light shines through. At high 
concentrations even in blood, it 
is readily apparent if hemozoin is 
present because the nanocrystal 
is very good at blocking light. But 
as the concentrations decrease 
to values indicative of early stage 
malaria, it becomes harder to 
detect the presence of hemozoin. 
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(Additionally, everyone’s blood 
absorbs light a little differently, 
further complicating the measure-
ment.)

Recent advances in personal-
ized medicine for cancer have 
demonstrated the importance of 
not relying on statistical averages 
to establish “normal” or “healthy” 
benchmarks but instead using a 
patient’s own sample. Normally, 
this approach is extremely difficult 
to implement, as it requires ob-
taining samples from the patient 
pre-illness. However, in the di-
agnostic developed by USC re-
searchers, this strategy can be ap-
plied by taking two measurements: 
one with the nanoparticles and 
one without the nanoparticles.

By applying a magnet, it is pos-
sible to manipulate and move the 
hemozoin particles within a test 
tube around, or move them in and 
out of the laser beam. In this way, 
a single sample can be used to 
perform two measurements, and 
every diagnosis is personalized. 
If hemozoin is present, even in 
minute concentrations, the sig-
nals change. On average, it takes 
between 10 to 15 minutes for 
the signal to stabilize, and a larger 

difference between the two meas-
urements indicates that the ma-
laria has progressed farther.

“PODS operates on a very sim-
ple design concept. If there is 
hemozoin, then there must be 
malaria,” Armani said. The chal-
lenging part was distinguishing the 
tiny hemozoin nanoparticles from 
everything else in the whole blood 
sample, she added.

Design philosophy

The researchers used a mili-
tary design strategy, intention-
ally designing the device to try 
to use inexpensive, off-the-shelf 
components and not require any 
reagents. If a component fails, the 
engineers wanted to ensure that 
it was not necessary to seek out a 
custom supplier or a single source 
supplier.

“All the parts are readily acces-
sible and easily replaced,” said 
McBirney, who was driven to work 
on this particular problem.

“While malaria may not be a 

concern for those of us living in 
developed countries, it’s still the 
leading cause of death in the 
world, and of the hundreds of 
thousands of deaths every year, 
nearly 70 percent of those are 
children under 5 years old. These 
aren’t deaths occurring in the last 
five years of life, when someone 
has already lived out their hopes 
and dreams, when someone al-
ready has a family and has lived 
their life to the fullest — these are 
deaths occurring before a child 
even knows their place in this 
world, before they even know why 
they are here.

“This is heartbreaking,” she said. 
“If we can play even the smallest 
role in eradication, that would be 
tremendous.”

Next steps in the research

The researchers are now work-
ing on the next generation of the 
device to improve its ruggedness 
and further reduce the sample 
volume to just one or two drops 
of blood. They expect to eliminate 
the attached laptop so the device 
could operate for over 30 hours 
with an external battery pack or 
be hand-powered.

Source: USC

 frank600/bigstock.com
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Image above: An iPhone app that helps screen young children for signs of autism creates landmarks on the 
child’s face for software analysis of her facial expressions. Credit: Duke University

Mobile App for Autism Screening

A Duke study of an iPhone app 
to screen young children for signs 
of autism has found that the app is 
easy to use, welcomed by caregiv-
ers and good at producing reliable 
scientific data.

The study, described June 1 in 
an open access journal npj Digi-
tal Medicine, points the way to 
broader, easier access to screening 
for autism and other neurodevel-
opmental disorders.

The app first administers car-
egiver consent forms and sur-
vey questions and then uses the 
phone’s ‘selfie’ camera to collect 
videos of young children’s reac-
tions while they watch movies 
designed to elicit autism risk be-
haviors, such as patterns of emo-
tion and attention, on the device’s 

screen.

The videos of the child’s reac-
tions are sent to the study’s serv-
ers, where automatic behavioral 
coding software tracks the move-
ment of video landmarks on the 
child’s face and quantifies the 
child’s emotions and attention. For 
example, in response to a short 
movie of bubbles floating across 
the screen, the video coding algo-
rithm looks for movements of the 
face that would indicate joy.

In this study, children whose 
parents rated their child as having 
a high number of autism symp-
toms showed less frequent ex-
pressions of joy in response to the 
bubbles.

Autism screening in young chil-

dren is presently done in clinical 
settings, rather than the child’s 
natural environment, and highly 
trained people are needed to both 
administer the test and analyze 
the results. “That’s not scalable,” 
said New York University’s Helen 
Egger, M.D., one of the co-leaders 
of the study.

This study, from informed con-
sent to data collection and pre-
liminary analysis, was conducted 
with an app available for free from 
Apple Store and based on Apple’s 
ResearchKit open source develop-
ment platform. (Video - https://
www.apple.com/researchkit/)

In one year, there were more 
than 10,000 downloads of the 
app, and 1,756 families with chil-
dren aged one to six years par-
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of the study.

“This technology has the poten-
tial to transform how we screen 
and monitor children’s develop-
ment,” Sapiro said.

The reported project was a 
12-month study. The entire test 
took about 20 minutes to com-
plete, with only a few minutes 
involving the child.

The app also included a widely 
used questionnaire that screens 
for autism. Based on the ques-
tionnaire, participating families 
received some feedback from the 
app about what the child’s ap-
parent risk for autism might be. If 
parents reported a high level of 
autism symptoms on the ques-
tionnaire, they were encouraged 
to seek further consultation with 
their health care providers.

Co-Principal Investigators of 
the study included Helen Egger, 
now at New York University and 
adjunct member of the Duke fac-
ulty; Geraldine Dawson and Guill-

ermo Sapiro of Duke; and Ricky 
Bloomfield, now at Apple, Inc. The 
team included Kimberly Carpenter, 
Jordan Hashemi, Steven Espinosa, 
high-school students, undergradu-
ate students, graduate students, 
post-docs and software develop-
ers.

Creation of the app and the 
research project were supported 
by the Duke Institute for Health 
Information, the Information Ini-
tiative at Duke, the Duke Endow-
ment, the Coulter Foundation, 
the Psychiatry Research Incentive 
and Development Grant Program, 
the Duke Education and Human 
Development Incubator, the Duke 
University School of Medicine Pri-
mary Care Leadership Track, Bass 
Connections, Duke Office of the 
Vice Provost for Research, Nation-
al Science Foundation, Depart-
ment of Defense and the Office of 
the Assistant Secretary of Defense 
for Research and Engineering and 
NIH.

Source: Duke University

ticipated in the study. Parents 
completed 5,618 surveys and up-
loaded 4,441 videos. Usable data 
were collected on 88 percent of 
the uploaded videos, demonstrat-
ing for the first time the feasibility 
of this type of tool for observing 
and coding behavior in natural 
environments.

“This demonstrates the feasibili-
ty of this approach,” said Geraldine 
Dawson, Ph.D., Director of the 
Duke Center for Autism and Brain 
Development and co-leader of the 
study. “Many caregivers were will-
ing to participate, the data were 
high quality and the video analysis 
algorithms produced results con-
sistent with the scoring we pro-
duce in our autism program here 
at Duke.”

An app-based approach can 
reach into underserved areas bet-
ter and make it much easier to 
track an individual child’s changes 
over time, said Guillermo Sapiro, 
Edmund T. Pratt, Jr. School Profes-
sor of Electrical and Computer En-
gineering at Duke and a co-leader 
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Image Above: Two agonist-antagonist myoneural interface devices (AMIs) were surgically created in the pa-
tient’s residual limb: One was electrically linked to the robotic ankle joint, and the other to the robotic subtalar 
joint. Image: MIT Media Lab/Biomechatronics group. Original artwork by Stephanie Ku.

Surgical technique improves the sensation  
and control of a prosthetic limb

New study describes first human implementation of novel approach to limb amputation.

By Helen Knight | MIT Media Lab

Humans can accurately sense the position, speed, and torque of their limbs, even with their eyes shut. This 
sense, known as proprioception, allows humans to precisely control their body movements.

Despite significant improvements to prosthetic devices in recent years, researchers have been unable to pro-
vide this essential sensation to people with artificial limbs, limiting their ability to accurately control their move-
ments.

Researchers at the Center for Extreme Bionics at the MIT Media Lab have invented a new neural interface 
and communication paradigm that is able to send movement commands from the central nervous system to 
a robotic prosthesis, and relay proprioceptive feedback describing movement of the joint back to the central 
nervous system in return.
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This new paradigm, known as 
the agonist-antagonist myoneural 
interface, involves a novel surgical 
approach to limb amputation in 
which dynamic muscle relation-
ships are preserved within the 
amputated limb. The AMI was 
validated in extensive preclinical 
experimentation at MIT prior to 

its first surgical implementation in 
a human patient at Brigham and 
Women’s Faulkner Hospital.

In a paper published today in 
Science Translational Medicine, 
the researchers describe the first 
human implementation of the 
agonist-antagonist myoneural 
interface (AMI), in a person with 

below-knee amputation.

The paper represents the first 
time information on joint posi-
tion, speed, and torque has been 
fed from a prosthetic limb into 
the nervous system, according to 
senior author and project director 
Hugh Herr, a professor of media 
arts and sciences at the MIT Me-
dia Lab.

“Our goal is to close the loop 
between the peripheral nervous 
system’s muscles and nerves, and 
the bionic appendage,” says Herr.

To do this, the researchers used 
the same biological sensors that 
create the body’s natural proprio-
ceptive sensations.

The AMI consists of two oppos-
ing muscle-tendons, known as an 
agonist and an antagonist, which 
are surgically connected in series 
so that when one muscle con-
tracts and shortens — upon either 
volitional or electrical activation — 
the other stretches, and vice versa.

This coupled movement enables 
natural biological sensors within 
the muscle-tendon to transmit 
electrical signals to the central 
nervous system, communicating 
muscle length, speed, and force 
information, which is interpreted 
by the brain as natural joint pro-
prioception. 

This is how muscle-tendon pro-
prioception works naturally in hu-
man joints, Herr says.

“Because the muscles have a 
natural nerve supply, when this 
agonist-antagonist muscle move-
ment occurs information is sent 
through the nerve to the brain, 
enabling the person to feel those 
muscles moving, both their posi-
tion, speed, and load,” he says.

By connecting the AMI with 
electrodes, the researchers can 
detect electrical pulses from the 
muscle, or apply electricity to the 
muscle to cause it to contract. Im
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“When a person is thinking 
about moving their phantom ankle, 
the AMI that maps to that bionic 
ankle is moving back and forth, 
sending signals through the nerves 
to the brain, enabling the person 
with an amputation to actually feel 
their bionic ankle moving through-
out the whole angular range,” Herr 
says.

Decoding the electrical language 
of proprioception within nerves 
is extremely difficult, according 
to Tyler Clites, first author of the 
paper and graduate student lead 
on the project.

“Using this approach, rather 
than needing to speak that elec-
trical language ourselves, we use 
these biological sensors to speak 
the language for us,” Clites says. 
“These sensors translate mechani-
cal stretch into electrical signals 
that can be interpreted by the 
brain as sensations of position, 
speed, and force.”

The AMI was first implemented 
surgically in a human patient at 
Brigham and Women’s Faulkner 
Hospital, Boston, by Matthew 
Carty, one of the paper’s authors, 
a surgeon in the Division of Plastic 
and Reconstructive Surgery, and 
an MIT research scientist.

In this operation, two AMIs were 
constructed in the residual limb at 
the time of primary below-knee 
amputation, with one AMI to con-
trol the prosthetic ankle joint, and 
the other to control the prosthetic 
subtalar joint.

“We knew that in order for us to 
validate the success of this new 
approach to amputation, we would 
need to couple the procedure with 
a novel prosthesis that could take 
advantage of the additional capa-
bilities of this new type of residual 
limb,” Carty says. “Collaboration 
was critical, as the design of the 
procedure informed the design of 
the robotic limb, and vice versa.”  Im
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were absent in all of the people 
who had undergone a traditional 
amputation.

What’s more, while the patients 
with conventional amputation re-
ported feeling disconnected to the 
prosthesis, the AMI patient quickly 
described feeling that the bionic 
ankle and foot had become a part 
of their own body.

“This is pretty significant evi-
dence that the brain and the spinal 
cord in this patient adopted the 
prosthetic leg as if it were their 
biological limb, enabling those bio-
logical pathways to become active 
once again,” Clites says. “We be-
lieve proprioception is fundamen-
tal to that adoption.”

It is difficult for an individual 
with a lower limb amputation to 
gain a sense of embodiment with 
their artificial limb, according to 
Daniel Ferris, the Robert W. Aden-
baum Professor of Engineering 
Innovation at the University of 
Florida, who was not involved in 
the research.

“This is ground breaking. The 
increased sense of embodiment by 
the amputee subject is a power-
ful result of having better control 
of and feedback from the bionic 
limb,” Ferris says. “I expect that we 
will see individuals with traumatic 
amputations start to seek out this 
type of surgery and interface for 
their prostheses — it could provide 
a much greater quality of life for 
amputees.”

The researchers have since 
carried out the AMI procedure 
on nine other below-knee am-
putees and are planning to adapt 
the technique for those needing 
above-knee, below-elbow, and 
above-elbow amputations.

“Previously, humans have used 
technology in a tool-like fashion,” 
Herr says. “We are now starting 
to see a new era of human-device 
interaction, of full neurological 
embodiment, in which what we 
design becomes truly part of us, 
part of our identity.”

Source: MIT News

Toward this end, an advanced 
prosthetic limb was built at MIT 
and electrically linked to the pa-
tient’s peripheral nervous system 
using electrodes placed over each 
AMI muscle following the ampu-
tation surgery.

The researchers then compared 
the movement of the AMI patient 
with that of four people who had 
undergone a traditional below-
knee amputation procedure, us-
ing the same advanced prosthetic 
limb.

They found that the AMI pa-
tient had more stable control over 
movement of the prosthetic de-
vice and was able to move more 
efficiently than those with the 
conventional amputation. They 
also found that the AMI patient 
quickly displayed natural, reflexive 
behaviors such as extending the 
toes toward the next step when 
walking down a set of stairs.

These behaviors are essential 
to natural human movement and 

Engineers design color-changing compression bandage

Bandage is threaded with photonic fibers that change color to signal 
pressure level.

Compression therapy is a standard form of treatment for patients who 
suffer from venous ulcers and other conditions in which veins struggle 
to return blood from the lower extremities. Compression stockings and 
bandages, wrapped tightly around the affected limb, can help to stimu-
late blood flow. But there is currently no clear way to gauge whether a 
bandage is applying an optimal pressure for a given condition.

Now engineers at MIT have developed pressure-sensing photonic 
fibers that they have woven into a typical compression bandage. As 
the bandage is stretched, the fibers change color. Using a color chart, a 
caregiver can stretch a bandage until it matches the color for a desired 
pressure, before, say, wrapping it around a patient’s leg.

The photonic fibers can then serve as a continuous pressure sensor — 
if their color changes, caregivers or patients can use the color chart to 
determine whether and to what degree the bandage needs loosening or 
tightening.
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Interactive virtual reality (VR) 
brings medical images to life on 
screen, showing interventional 
radiologists a patient’s unique in-
ternal anatomy to help physicians 
effectively prepare and tailor their 
approach to complex treatments, 
such as splenic artery aneurysm 
repair, according to new research 
being presented today at the So-
ciety of Interventional Radiology’s 
2018 Annual Scientific Meeting.

“Treating splenic artery aneu-
rysms can be very difficult be-
cause of their intricate nature and 
anatomic variations from patient 
to patient,” said Zlatko Devcic, 
M.D., a fellow of interventional 
radiology at Stanford University 
School of Medicine and collabo-
rating author of the study. “This 
new platform allows you to view 
a patient’s arterial anatomy in a 
three-dimensional image, as if it 
is right in front of you, which may 
help interventional radiologists 
more quickly and thoroughly plan 
for the equipment and tools they’ll 
need for a successful outcome.”

Researchers compared the new 
VR technology to the use of im-
ages from a commonly used 
visualization software system that 
displays images on a standard 
two-dimensional platform.

VR turns a patient’s pre-proce-
dural CT scans into 3-D images 
that the radiologist can virtually 
move and examine while wearing 
virtual reality-type glasses. By al-
lowing the operator to manipulate 
routine, two-dimensional images 
in an open three-dimensional 
space, VR provides a look into a 
patients’ organs and tissues that 
had not been possible outside of 

the human body, until now. As a 
result, the operator is armed with 
a deeper and intuitive understand-
ing of spatial relationships, such 
as between an aneurysm and the 
surrounding arteries.

In the study, three radiologists, 
using both technologies, inde-
pendently evaluated 17 splenic 
artery aneurysms in 14 patients. 
Researchers measured the radiolo-
gists’ accuracy in identifying inflow 
and outflow arteries associated 
with the aneurysms with each 
method. Radiologists in the study 
also ranked improvements in their 
confidence on a four-point scale 
when using VR compared to the 
standard method. 

Researchers found accuracy was 
similar with both methods, though 
confidence improved substantially 
with VR. In fact, 93 percent of par-

ticipating physicians who used the 
VR method indicated higher con-
fidence in their abilities (a score of 
at least 3).

“Pre-operative planning is pos-
sibly the most important step 
towards successfully treating a 
patient, so the value of VR can-
not be understated,” Devcic said. 
“This technology gives us a totally 
different way to look at that struc-
ture and safely plan our approach 
to patient care.”

Researchers hope that future 
studies will examine whether this 
technology will ultimately help re-
duce the time needed to perform 
the treatment and as a result, re-
duce the amount of radiation and 
contrast exposure to the patient.

Source: Society of Interventional 
Radiology

Interactive virtual reality enhances physicians’ 
treatment planning of complex conditions

Technology provides interventional radiologists with 360-degree view of internal anatomy
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As the global population soars, 
we are collectively develop-
ing the desire and ability to 

communicate with larger groups of 
people. But as our audiences grow, 
we’re left with a paradox: the more 
people we reach, the less meaning-
ful each piece of communication 
becomes. 

I can have a much more meaning-
ful interaction with someone sitting 
across the table from me than I can 
with vast numbers of people scat-
tered across the globe, using one 
message. As social media and tech-
nology connect us in new ways, it 
seems we’re being driven apart by 
those messages—just consider the 
increasing political divisiveness that 
is at least partly the result of peo-
ple misunderstanding each other or 
talking past each other.

Artificial intelligence promises 
a lot: self-driving cars, more com-
plex automation, leaps in medical 
research, yet many of these tech-
nological innovations are still far 
from being realized. But machine 
learning’s ability to revolutionize 
communication is already here. It 
is now possible to personalize data 
to communicate with people at a 
more personalized level: to collect 
data about how a person prefers 
to be contacted, what words reso-
nate with them, what tone inspires 
them, and thereby generate mes-
sages that connect with individuals 
in more meaningful ways. And we 
can do this billions of times over in 
an instant. Although it’s perhaps not 
as flashy as the humanoid robots 
of sci-fi, this new technology could 
significantly impact our lives. 

More Than Powering Robots,  
AI Is About Connecting People

Assaf Baciu
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I have been working on ques-
tions of machine learning and nat-
ural language processing for over 
15 years, specifically in the con-
text of marketing and brand com-
munications, but I can envision 
countless opportunities to shape 
communications more broadly. 

Increasingly popular online 
education and “massive open 
online courses” (or MOOCs) are 
educating millions of people who 
might not otherwise have access 
to these opportunities for learn-
ing. Despite the benefits of these 
educational opportunities, a major 
drawback is that it’s nearly impos-
sible to replicate the sort of one-
to-one education that happens in 
a classroom. However, by captur-
ing and analyzing students’ learn-
ing patterns and information-gath-
ering processes, online universities 
could design classes and lessons 
at a more individual level (and to 
scale) to provide more personal 
learning experiences. 

Using the same principles of 
mass communication, people 
in emerging countries could be 
educated about their rights and 
encouraged to become better 

informed and hence participate in 
the democratic process. A dearth 
of information—or surplus of mis-
information—is frequently a driver 
of non-participation and an en-
emy of democracy. This sort of 
information can be complicated, 
admittedly dull, and hard to con-
vey in understandable ways, but 
tailoring these communications to 
make them more engaging could 
address some of these problems 
and provide much needed critical 
information.

Similarly, we could utilize these 
technologies to better convey 
accurate information to combat 
propagandist “fake news”. Though 
propaganda has existed for years, 
the 2016 U.S. election, Brexit, and 
some elections in the EU have 
demonstrated the power of care-
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fully formulated misinformation to 
influence an outcome. We’re already 
seeing companies like Swayable, a 
data science platform, popping up 
to measure whether content chang-
es people’s minds and to bring the 
experimental rigor of scientific test-
ing to the efficacy of political mes-
saging. The advent of fast-spreading 
fake news has been chaotic and 
unpredictable, but also surprisingly 
effective. Countering it will require 
a more systematic approach that of-
fers accurate information and does 
so in a way that speaks to people 
the same way divisive fake news has 
so powerfully done.

Consider how charities and impor-
tant causes around the world could 
better engage the more fortunate 
among us to participate in help-
ing the world, either through direct 
donation or by rallying to important 

causes. Many people are open to 
supporting a cause if they under-
stand it, and it’s conveyed to them 
in a way that resonates with their 
own concerns, wishes, or values. Or 
how governments can convey warn-
ing messages and alerts, especially 
in times of stress or danger. Or even 
how surveys could be designed 
more efficiently to collect informa-
tion from large groups of people 
and whole communities to better 
understand their wants and needs in 
order to design better policies that 
meet their needs. The possibilities 
are endless.

Our world is becoming increasing-
ly balkanized, where people are left 
unable to communicate with each 
other. Perhaps some of this stems 
from a difference of opinion, but 
differences of opinion have always 
existed. A breakdown in communi-
cation is a larger concern, however. 
AI will improve many aspects of our 
lives in the years to come, but we’re 
already on the verge of changing 
how we communicate, and there-
fore the world. 

Assaf Baciu is the co-
founder and SVP of 

Product & Engineering at 
Persado. As the Marketing 
Language Cloud, Persado 
uses AI to generate lan-
guage that resonates the 
most with any audience, 

segment or individual
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Perhaps the most common misconception regarding speech recognition technology 
concerns its age. The introduction of Siri in 2011, quickly followed by her competi-
tors Cortana, Alexa, and the less glamorously named Google Assistant, has cata-
pulted speech technology into the mainstream consciousness, despite the technol-
ogy being anything but nascent.

PAST AND PRESENT OF SPEECH TECH

For that, you can thank power 
increases in modern GPUs that 
have provided the foundation 
for tech giants such as Amazon, 
Apple, Microsoft, Samsung, and 
Google to house their own virtual 
personal assistants.

While the tech giants’ invest-
ment in voice interaction/com-
mand speech recognition has 
simplified various aspects of our 
day-to-day lives—from navigating 
our cities to structuring our cal-
endars—the true disruptor of the 
consumer market will be conver-
sational speech technology that 
can adapt to users and functions 
across different devices.

Google’s recent impressive dis-
play of their AI’s ability to accu-
rately mimic and adapt to human 
conversation, “um-ing” and “ah-
ing” included, is a glimpse into our 
speech tech-driven future.

Whether it’s having an AI make 
calls on your behalf or being able 
to dictate emails on the move and 
finish them while cooking dinner 
at home, speech technology is 
primed to disrupt every industry, 
saving businesses and everyday 
consumers time and money, and 
adding a layer of convenience to 
daily living. Much like the intro-
duction of the smartphone and 
the World Wide Web, this will 
mark a point of no return in how 

LiluyDesign/bigstock.com
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we live.

While speech tech will impact a 
multitude of industries in the not 
too distant future, there are per-
haps two that will see the most 
immediate and significant changes: 
retail and health.

RETAIL
As Google continues to work 

on its efforts behind the scenes, 
speech recognition technology has 
become ubiquitous: 65% of smart-
phone owners in the United States 
employed voice assistants in 2017, 
up 20% on the previous year, and 
by 2020 it’s predicted that 50% of 
all searches will be done by voice 
or through image search.

The latter statistic is probably 
the most important, as it holds the 
greatest potential to disrupt multi-
ple industries, especially retail. And 

with a third of computing due to 
be screenless by 2020, visibility, 
shelf placement, design, packaging 
and branding will all need a swift 
make-over. 

With the possible exception of 
a minority of products that have 
existing brand loyalty, searching 
for products online will be dictated 
more by type and less by brand, 
prompting business to completely 
rethink their marketing and adver-
tising strategies. At the same time, 
monitoring and anticipating the 
most popular voice searches to 
maintain product “visibility” will be 
increasingly important.

SEO professionals will need to 
quickly adapt as the influence and 
prevalence of voice technology on 
searches continues to grow. We 
could be less than a decade away 
from Google's search box find-
ing itself subservient to voice and 
in-app searches. To add to their 
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problems, the extreme granularity 
of voice searches will significantly 
challenge SEO marketers to en-
sure that their businesses stay 
relevant and attractive to search 
engines.

For the customer, this means 
that selecting multiple filters to 
choose a white t-shirt in a medium 
size in a $20 to $30 price range 
with next-day delivery will be re-
placed by a single voice command.

Speaking of the customer, the 
user base of online shoppers is set 
to become even greater. Although 
smartphones and tablets are ubiq-
uitous, and shopping online a 
commonplace for many, there is 
an entire generation that technol-
ogy forgot: only 42% of over-65s 
in America own a smartphone, and 
just 32% a tablet. 

While the socioeconomic impact 
of these devices is unquestion-

able, using them requires educa-
tion. On the other hand, we don’t 
need to be trained to speak or 
engage in conversation to ask for 
what we want above and beyond 
what we already know. This means 
that anyone, irrespective of their 
age or understanding of the lat-
est smartphone or tablet, can use 
voice technology to its fullest 
capacity. 

If the technology continues to 
develop at this rate, we’ll see a 
world without brands—an unimag-
inable concept ten years ago—will 
be upon us in the very near future.

Given this scenario, forward-
thinking companies would be 
wise to start thinking about how 
they will implement voice tech 
for shopping, and that will likely 
involve leaning on third parties to 
provide the technology for them.

Yastremska/bigstock.com
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HEALTH
Arguably, the most important 

industry to benefit from advance-
ments in speech technology is 
health. Through what is known 
as “sentiment analysis”, we could 
potentially measure the emotional 
state of individuals from the vol-
ume and tone of their voice, and 
deduce from that whether they 
need support with mental health 
issues or if they are in danger, for 
example.

Another future application of 
speech technology includes the 
ability to measure the progress of 
Alzheimer’s via vocabulary com-
plexity in real-time and allow phy-
sicians to adjust medication dos-
age.

In one exciting development, 
WinterLight Labs are working on 
ground-breaking technology that 
can detect whether a person is 
suffering from Alzheimer’s in as 
little as 45 seconds, with an accu-
racy that’s currently over 80%. 

Speech tech will similarly enable 
medical professionals to predict 
the signs of invisible illnesses, 
such as brain traumas and PTSD, 
earlier than ever before. Individu-
als who have problems with their 
cognitive function may elongate 
certain sounds and struggle with 
the pronunciation of sounds in-
volving particular muscular move-
ments, and medical professionals  
have begun small-scale research 
looking at speech tech’s benefits 
in this field. Charles Marmar, a 
psychiatrist for over 40 years, has 
been collaborating with nonprofit 
research institute SRI, with results 
of recent research showing they 
could successfully distinguish 
between patients with PTSD and 
healthy patients with an accuracy 
of 77%.

STUMBLING 
BLOCKS

While the aforementioned ef-
forts of Google et al. have pro-
vided an exciting glimpse into the 
future, speech technology has 
hurdles it has yet to overcome. 
Maintaining accuracy across differ-
ent languages and dialects, as well 
as ease of integration and opera-
tion, are immediate challenges, 
but it is convincing users that the 
technology is accurate and reliable 
that remains its biggest challenge.

A recent report by PwC found 
that 8% of 18- to 24-year-olds 
said that they only used a voice 
assistant a few times per year. 
Naturally, older demographics 
fare slightly worse, with only 6% 
of those aged 25 to 49 and 3% of 
those over 50 using a voice as-
sistant a few times a year, while 
23% of the youngest demographic 
stated that they use their voice as-
sistant less often than when they 
first started.

That said, we are without ques-
tion hurtling toward a speech 
revolution. Pioneers in the field of 
speech tech are already achieving 
a word error rate of under 10%, 
with the technology on the cusp 
of disrupting a multitude of indus-
tries and opening doors we didn’t 
previously think possible.

Benedikt von Thüngen is 
a prolific entrepreneur and 
is fascinated by the enor-
mous scope that speech 

recognition has to change 
our world forever. In 2014, 

he became the CEO of 
Speechmatics to lead the 
commercialisation of the 
Speechmatics technology. 
Since then, Speechmatics 
has grown rapidly in re-

sources, infrastructure and 
revenue.

SpeechMatics.com
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THE FUTURE LIVES HERE
Seeking Delphi™, written and hosted by Mark 
Sackler, is a podcast dedicated to all things  

related to the future of humanity.
Find it on iTunes, YouTube, PlayerFM  

or at seekingdelphi.com/podcasts/
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