Artificial Intelligence Sngles Out
Neurons

Biomedical-engineers at Duke University have developedatomated, process that.can
trace the shapes of active neurons as accurately as human researchers .can,but in a
fraction of the time [28]

Imagine @ /futuretechnology:that\would provide instant access to-the world's knowledge
and artificial intelligence,-simply by thinking about a specific;topic orquestion: [27]

Just/like'living-ecosystems; web services form:a,complex artificial system: consisting of tags
and the:usergererated media associated with ;them, such as photographs, movies and
web pages. [26]

Georgial Institute of Technology researchers, in/collaboration/with-Cornell. University and
University .of Kentucky, have-developed an artificially intelligent (Al)-agent that can
automatically generaternatural/language explanations in-redime to convey the
motivations behind its:actions. [25]

TheNew York Timesontacted/IBM Research inlate September asking for our help-to use
Al in aclever.way to create art for the.coming.special section‘on Al! [24]

Granting humanrights to a.computerwould/degrade:human dignity. [23]

IBM researchers are developing a new computer ‘architecture; better equipped to' handle
increased dataloads froam artificial intelligence. [22]

A computer’built'tormimic the brain's neural networks produces similar results to tbht
the best brainsimulation supercomputer software:currently used for neursignaling
research, finds anew study published:in the ogatess journaFrontiers in
Neuroscience. [21]

The possibility of cognitive nucleaspin processing.came to Fisher inpart througtudies
performed in/the 1980s/that reported a remarkable lithium isotope;dependence’on the
behavior of:mother rats/ [20]

And aswill’be presented today atthe 25th annual meeting of the:Cognitive Neuroscience
Society/ (CNS), cognitive:neuroscientists:increasingly using those emerging rartificial
networks to.enhance 'their understanding of oneof the most elusive intelligence systems,
the human’/brain[19]



US. Army Research/Laboratory scientists have discovered a way to leverage emerging
brain-like computer architectures for.an ageld numbertheoretic problem’known as
integer factorization.[18]

Now researchers at'the Department of Energy's Lawrence/Berkeley National Laboratory
(Berkeley/Lab)and UCBerkeley have come:up: with-a-novel machine /learning-method that
enables scientists to-derive insight®m systems of previously intractable complexity in
record time.[17]

Quantum computers can be made to utilize effects such as quantum coherence and
entanglement to accelerate machine learning. [16]

Neural networks learn how to carry out certain tasks by analyziragge amounts of
data displayed to them. [15]

Who is the better experimentalist, a human or a robot? When it comes to exploring
synthetic and crystallization conditions for inorganic gigantic molecules, actively
learning machines are clearly ahead, as denstrated by British Scientists in an
experiment with polyoxometalates published in the journal Angewandte Chemie. [14]

Machine learning algorithms are designed to improve as they encounter more data,
making them a versatile technology for understandingrdge sets of photos such as those
accessible from Google Images. Elizabeth Holm, professor of materials science and
engineering at Carnegie Mellon University, is leveraging this technology to better
understand the enormous number of research images accuradan the field of
materials science. [13]

With the help of artificial intelligence, chemists from the University of Basel in
Switzerland have computed the characteristics of about two million crystals made up of
four chemical elements. The researchersr& able to identify 90 previously unknown
thermodynamically stable crystals that can be regarded as new materials. [12]

The artificial intelligence system's ability to set itself up quickly every morning and
compensate for any overnight fluctuations walimake this fragile technology much
more useful for field measurements, said-lead researcher Dr Michael Hush from
UNSW ADFA. [11]

Quantum physicist Mario Krenn and his colleagues in the group of Anton

Zeilinger from the Faculty of Physics at the Unisity of Vienna and the Austrian
Academy of Sciences have developed an algorithm which designs new useful quantum
experiments. As the computer does not rely on human intuition, it finds novel unfamiliar
solutions. [10]

Researchers at the University of Chicago's Institute for Molecular Engineering and the
University of Konstanz have demonstrated the ability to generate a quantum logic
operation, or rotation of the qubit, that surprisingly? is intrinsically resilient to roise



as well as to variations in the strength or duration of the control. Their achievement is
based on a geometric concept known as the Berry phase and is implemented through
entirely optical means within a single electronic spin in diamond. [9]

New research demonstrates that particles at the quantum level can in fact be seen as
behaving something like billiard balls rolling along a table, and not merely as the
probabilistic smears that the standard interpretation of quantum mechanics suggests.
But there's a catch the tracks the particles follow do not always behave as one would
expect from "realistic” trajectories, but often in a fashion that has been termed
"surrealistic.” [8]

Quantum entanglemerst which occurs when two or more particles arercelated in

such a way that they can influence each other even across large distanisesot an alt
or-nothing phenomenon, but occurs in various degrees. The more a quantum state is
entangled with its partner, the better the states will perform in quantuimformation
applications. Unfortunately, quantifying entanglement is a difficult process involving
complex optimization problems that give even physicists headaches. [7]

A trio of physicists in Europe has come up with an idea that they believe would alow
person to actually witness entanglement. Valentina Caprara Vivoli, with the University

of Geneva, Pavel Sekatski, with the University of Innsbruck and Nicolas Sangouard, with
the University of Basel, have together written a paper describing a scenahere a

human subject would be able to witness an instance of entanglemethey have

uploaded it to the arXiv server for review by others. [6]

The accelerating electrons explain not only the Maxwell Equations and the

Special Relativity, but the Heisenbetincertainty Relation, the Waw®article Duality
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Theories.

The Planck Distribution Law of the electromagnetic oscillators explains the

electron/proton mass rate and the \W&ak and Strong Interactions by the diffraction

patterns. The Weak Interaction changes the diffraction patterns by moving the electric

charge from one side to the other side of the diffraction pattern, which violates the CP
and Time reversal symmetry.

Thediffraction patterns and the locality of the selhaintaining electromagnetic
potential explains also the Quantum Entanglement, giving it as a natural part of the
relativistic quantum theory.
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Preface

Physicists are continually looking for ways to unify the theory of relativity, which describes
largescale phenomena, with quantum theory, which describes ssoale phenomena. In a new
proposed experiment in this area, two toasteized "nanosatellites"arrying entangled
condensates orbit around the Earth, until one of them moves to a different orbit with different
gravitational field strength. As a result of the change in gravity, the entanglement between the
condensates is predicted to degrade by u2@%. Experimentally testing the proposal may be
possible in the near future. [5]

Quantum entanglement is a physical phenomenon that occurs when pairs or groups of particles are
generated or interact in ways such that the quantum state of each particlectdr® described
independentlyg instead, a quantum state may be given for the system as a whole. [4]

| think that we have a simple bridge between the classical and quantum mechanics by
understanding the Heisenberg Uncertainty Relations. It makes clagath particles are not point
like but have a dx and dp uncertainty.

Artificial intelligence singles out neurons faster than a human can
Biomedical engineers at Duke University have developeaigomated process that can trace the
shapes of active neurons as accurately as human researchers can, but in a fraction of the time.

Thisnew technigue, based on using artificial intelligenteinterpret Video images,
addresses a critical roadblock in neuron analysis, allowing researchers to rapidly gather and process
neuronal signals for redgime behavioral studies.

The research gmeared this week in th€roceedings of the National Academy of Sciences

To measure neural activity, researchers typically use a process known-gbdtam calcium

imaging, which allows them to record the activity of individual neurons in the brainsecdrdimals.
These recordings enable researchers to track which neurons are firing, and how they potentially
correspond to different behaviors.

While these measurements are useful for behavioral studies, identifying individual neurons in the
recordings is @ainstaking process. Currently, the most accurate method requires a human analyst
to circle every 'spark’ they see in the recording, often requiring them to stop and rewind the video
until the targeted neurons are identified and saved. To further comgittee process, investigators
are often interested in identifying only a small subset of active neurons that overlap in different
layers within the thousands of neurons that are imaged.


https://medicalxpress.com/tags/new+technique/
https://medicalxpress.com/tags/video+images/

This process, called segmentation, is fussy and slow. A researchspesahanywhere from four to
24 hours segmenting neurons in a-B0nute video recording, and that's assuming they're fully
focused for the duration and don't take breaks to sleep, eat or use the bathroom.

In contrast, a new open source automatatjorithm developed bymage processing and
neuroscience researchers in Duke's Department of Biomedical Engineering can accurately identify
andsegment neurons in minutes.

This video from twephoton imaging shows neurons firing in a mouse brain. Recordings like this
enable researchers to track which neurons are firing, and how they potentially correspond to
different behaviors. Credit: Yiyang Gong, Duke Uniwersit

"As a criical step towards complete mapping of brain activity, we were tasked with the formidable
challenge of developing a fast automated algorithm that is as accurate as humans for segmenting a
variety of active neurons imaged under different experimental se¢tfhgaid Sina Farsiu, the Paul
Ruffin Scarborough Associate Professor of Engineering in Duke BME.

"The data analysis bottleneck has existed in neuroscience for a long tate analysts have spent
hours and hours processing minutes of data, but this algmorican process a 3@inute video in 20
to 30 minutes," said Yiyang Gong, an assistant professor in Duke BME. "We were also able to
generalize its performance, so it can operate equally well if we need to segment neurons from
another layer of the brain wiit different neuron size or densities."”

"Our deep learningpased algorithm is fast, and is demonstrated to be as accurate as (if not better
than) human experts in segmenting active and overlapping neurons frorph@ton microscopy
recordings," said Somaylye&SoltaniarZadeh, a Ph.D. student in Duke BME and first author on the
paper.

Deeplearning algorithms allow researchers to quickly process large amounts of data by sending it
through multiple layers of nonlinear processing units, which can be trained to identify different
parts of a complex image. In their framework, this team twdan algorithm that could process

both spatial and timing information in the input videos. They then ‘trained' the algorithm to mimic
the segmentation of a human analyst while improving the accuracy.

The advance is a critical step towards allowing netiepgists to track neural activity in real time.
Because of their tool's widespread usefulness, the team has made their software and annotated
dataset available online.

Gong is already using the new method to more closely studyi@dral activity associated with

different behaviors in mice. By better understanding whHitUIONS fire for different activities,
Gong hopes to learn how resediers can manipulate brain activity to modify behavior.

"This improved performance in active neuron detection should provide more information about the
neural network and behavioral states, and open the door for accelerated progress in neuroscience
experiments,” said Soltania@dadeh [28]


https://medicalxpress.com/tags/algorithm/
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https://medicalxpress.com/tags/neural+activity/
https://medicalxpress.com/tags/neurons/

A future 'human brain/cloud interface' will give people instant access

to vast knowledge via thought alone

Imagine a future technology that would provide instant access to the vedtltbwledge and
artificial intelligence, simply by thinking about a specific topic or question. Communications,
education, work, and the world as we know it would be transformed.

Writing inFrontiers in Neurosciencean international collaboration led bigsearchers at UC

Berkeley and the US Institute for Molecular Manufacturing predicts that exponential progress in
nanotechnology, nanomedicine, Al, and computation will lead this century to the development of a
"Human Brain/Cloud Interface" (B/CI), thatnects brain cells to vast clotmbmputing networks in
real time.

Nanobots on the brain

The B/CI concept was initially proposed by futyasthor-inventor Ray Kurzweil, who suggested
that neural nanorobotg, brainchild of Robert Freitas, Jr., senior autbbthe researclt could be
used to connect the neocortex of the human brain to a "synthetic neocortex" in the cloud. Our
wrinkled neocortex is the newest, smartest, ‘conscious’ part of the brain.

Freitas' proposed neural nanorobots would provide direggtime monitoring and control of
signals to and from brain cells.

"These devices would navigate the human vasculature, cross the-bladd barrier, and precisely

autoposition themselves among, or even witfdiiain cells," explains Freitas. "They would then
wirelessly transmit encoded information to and from a cléaased supercomputer network for
reaktime brainstate monitoring and data extraction."”

The internet of thoughts
This cortex in theloud would allow "Matrix‘style downloading of information to the brain, the
group claims.

"A human B/CI system mediated by neuralnanorobotics could empower individuals with
instantaneous access to all cumulative human knowledge available in the clbilg significantly
improving human learning capacities and intelligence," says lead author Dr. Nuno Martins.

B/CI technology might also allow us to create a future "global superbrain” that would connect
networks of individual human brains and Als to enataéective thought.

"While not yet particularly sophisticated, an experimental human 'BrainNet' system has already
been tested, enabling thoughdriven information exchange via the cloud between individual
brains," explains Martins. "It used electricajrsils recorded through the skull of 'senders' and
magnetic stimulation through the skull of 'receivers,' allowing for performing cooperative tasks.

"With the advance of neuralnanorobotics, we envisage the future creation of 'superbrains' that can
harness lhe thoughts and thinking power of any number of humans and machines in real time. This


https://medicalxpress.com/tags/brain+cells/

shared cognition could revolutionize democracy, enhance empathy, and ultimately unite culturally
diverse groups into a truly global society."

When can we connect?
According to the group's estimates, even existing supercomputers have processing speeds capable
of handling the necessary volumes of neural data for B&Zid they're getting faster, fast.

Rather, transferring neural data to and from supercomputers indbed is likely to be the ultimate
bottleneck in B/CI development.

"This challenge includes not only finding the bandwidth for global data transmission," cautions
Martins, "but also, how to enable data exchange with neurons via tiny devices embeddethdeep
the brain."

One solution proposed by the authors is the use of 'magnetoelectric nanoparticles' to effectively
amplify communication between neurons and the cloud.

"These nanoparticles have been used already in living mice to couple external magtugitofie
neuronal electric fieldg that is, to detect and locally amplify these magnetic signals and so allow
them to alter the electrical activity of neurons,” explains Martins. "This could work in reverse,
too: electrical signals produced by neurons and nanorobots could be amplified via
magnetoelectric nanoparticles, to allow their detection outside of the skull.”

Getting these nanoparticlesand nanorobots; safely into thebrain via the circulation, would be
perhaps the greatest challenge of all in B/CI.

"A detailed analysis of the biodistribution and biocompatibility of nanoparticles is required before
they can be considered for humaevelopment. Nevertheless, with these and other promising
technologies for B/CI developing at an eWgereasing rate, an ‘internet of thoughts' could become
a reality before the turn of the century,” Martins concludga?]

Exploring open -ended evoluti on in web services

Just like living ecosystems, web services form a complex artificial system consisting of tags and the
usergenerated media associated with them, such as photographs, movies and web pages. When
drawing an analogy between biological antlfarial ecosystems, tags could be regarded as species
and human users as hidden environmental resources.

Based on this idea, researchers at the University of Tokyo and the University of Tsukuba have
recently carried out a study aimed at analyzing the etioh of web services,
particularlysocial media tagging systems, focusing on the smifjanization of new tags. Their

paper,pre-published on arXiv, argues that some tags on social media platforms offer an
example of operended evolution (OEE), which entails the creation of truly egpeded
computational evolutionary processes.
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"A key goal of my work is to understand what life is, how artificial systems become biological, and

how to develop the concepts eéfrtificial life as new technology,” Takashi Ikegami, one of the
researchers who carried out the study, told TechXplore. "Atrtificial life (ALIFE) is a research field

aimed at understanding life not as something based on DNA and cells, but as emergent phenomena.

ALIFE shows how DNA and cells can be replaced by someleng.g. computer programs,
chemical networks and robots. Based on this idea, in this paper, we wanted to show that the web is
becoming a living system.”

According to Ikegami and his colleagues, analyzing the dynamics of web systems could ultimately
helpto re-shape and update Darwin's theory of evolution. One of the main topics of interest for
ALIFE researchers is opended evolution (OEE), particularly what causes it, and how it can be
applied to computational artificial systems.

In their study, the reearchers examined tag data with its relevant user community in order to
understand how the OEE of web services can be measured. According to lkegami, the evolution of
new tags is a key index of web evolution. Other indicators include a novel combinbtamsets,

the development of meanings/semantics of tags, and the improvement of user community
structures.

"The combination of existing tags can be developed even without having new tags," Ikegami said.
"This is one idea that allowed us to measure thedurction rate of novel pairs in the data. In order

to quantify the meaning of a tag, we used a set of tags simultaneously with the tag. We found that
the meanings, a set of assed tags, changes over time in the dataset.”

Examples of converging (left; #wHe) and norconverging (right; #sharetonsHaai) cases;
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transition of the JSD between two consecutive weeks, which exhibits a decreasing behavior and
some pikes in the left and right case, respectively. Credit: Ikegami et al.
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