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Starlab Barcelona

In an experiment that one rival scientist dubbed a "stunt," Spanish
researchers claim to be the first to have demonstrated direct brain-to-brain
communication between humans. The researchers, led by Giulio Ruffini, CEO
of Starlab in Barcelona, successfully transmitted the words "hola" and "ciao"
in binary code from the brain of a person in India to the brains of three
people in France. Electroencephalography (EEG), which monitors electric
currents in the brain, was used to record the information from the sender's
brain, and robotized transcranial magnetic stimulation (TMS), which causes
neurons to fire from an electric current that is generated by a rapidly
changing magnetic field, was used to deliver the message to the brains of the
receivers in France. 
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Researchers have for years been developing noninvasive systems for
translating information directly from the human brain to the computer. These
systems, called brain-computer interface, often involve brain activity-sensing
tools such as EEG, functional near-infrared spectroscopy (fNIRS), and
functional magnetic resonance imagine (fMRI). Researchers have also, to a
lesser extent, experimented with translating information from the computer
to the brain, using brain stimulating tools such as TMS — variations of which
have also been used to treat depression — and transcranial focused
ultrasound (FUS), which has been used to link the brains of rats. 

The Starlab experiment integrates two of these existing technologies to move
a message from human brain to computer to human brain. The experiment
was set up like this: While hooked up to an EEG device the sender was asked
to imagine moving his hands or feet when shown an image that represented a
1 or 0, respectively. The EEG data was transmitted to the computer,
translated into binary code, and emailed to the system at the recipients' end.
The recipients, blindfolded, received electric pulses from the robotized TMS
system in the visual cortex of their brains. That triggered the experience of
phosphenes: the perception of seeing flashes of light that are not actually
there. The recipients reported verbally when they experienced a flash, and
this was translated into binary code and then to the message. It's super slow
— the equivalent of telepathic Morse code. Still, the message was delivered. 

The authors published the experiment in PLoS One, describing it as "the first
human brain-to-brain interface." Ruffini at Starlab said the work stemmed
from his company's involvement in a four-year collaborative project funded
by the European Commission to develop noninvasive brain stimulation
technologies. The paper was "a way to show that our technologies work," said
Ruffini in a phone interview.

It's a fun experiment, and it's exciting to think about potential (but far-
fetched) applications, like soldiers with high-tech helmets communicating
silently behind enemy lines. But some researchers not involved with the
experiment say the paper doesn't really present a "first" and smacks of
publicity grubbing. It's "pretty much a stunt I think as it's all been shown
before," said Christopher James, a professor of biomedical engineering at the
University of Warwick in the UK, in an email to IEEE Spectrum. 

A group at the University of Washington in Seattle led by Rajesh Rao last year
demonstrated in an unpublished pilot study a very similar experiment
involving EEG on the brain-to-computer end of the experiment and TMS on
the computer-to-brain end. In that study, the researchers stimulated the
motor cortex of the brain, causing the message receiver's hand to move
subconsciously to strike a keyboard. The university declared it "the first
noninvasive human-to-human brain interface." That was in August 2013. Rao
told IEEE Spectrum he was "surprised and disappointed" that his experiment
wasn't acknowledged in some way in Ruffini's paper.

Ruffini says he had seen Rao's experiment before publication of his, but that

Could Revolutionize Health
Monitoring
Researchers infuse graphene into elastic
bands making a cheap and effective
strain sensor
22 Aug

A Research Team Looks to
Nanotechnology to Fight
Ebola Virus
With existing medicines unable to stem
the Ebola outbreak, researchers turn to
nanotech for a solution
14 Aug

Biomedical

Graphene-based Sensor
Brings New Wrinkle to
Wearables
Badge-sized device could offer continuous
monitoring for a variety of diseases
12 Aug

Biomedical

 

Building Mind-Controlled
Gadgets Just Got Easier
A new brain-computer interface lets
DIYers access their brain waves
11 Aug

Biomedical

 

Graphene Transforms Itself
Into a Sphere for Drug
Delivery
Researchers serendipitously discover that
graphene oxide at a certain pH changes
into crystal droplets
6 Aug

Biomedical

 

An NMR Chip The Size of a
Seed
Together with a small permanent magnet,
the chip could enable cheap NMR
analysis in factories and clinics
5 Aug

Biomedical

 

Spintastic Nanorods Rotate at
150,000 RPM
Ten-fold increase in rotation speeds
opens up potential for spinning nanorods
in machining
24 Jul

Biomedical

 

Biomedical

 

 

http://spectrum.ieee.org/tech-talk/biomedical/imaging/wearable-brain-scanner-tells-your-computer-when-youre-overwhelmed
http://spectrum.ieee.org/biomedical/devices/electromagnetic-depression-treatment-nears-approval
http://spectrum.ieee.org/biomedical/devices/electromagnetic-depression-treatment-nears-approval
http://www.plosone.org/article/info:doi/10.1371/journal.pone.0060410
http://hive-eu.org/about
http://http//www.defenseone.com/ideas/2014/09/actual-telepathy-one-step-closer-battlefield/92954/?oref=d-river
http://http//www.defenseone.com/ideas/2014/09/actual-telepathy-one-step-closer-battlefield/92954/?oref=d-river
http://homes.cs.washington.edu/~rao/brain2brain/experiment.html
http://www.washington.edu/news/2013/08/27/researcher-controls-colleagues-motions-in-1st-human-brain-to-brain-interface/

http://spectrum.ieee.org/nanoclast/biomedical/devices/graphene-and-elastic-bands-could-revolutionize-health-monitoring
http://spectrum.ieee.org/nanoclast/biomedical/devices/graphene-and-elastic-bands-could-revolutionize-health-monitoring
http://spectrum.ieee.org/nanoclast/biomedical/devices/graphene-and-elastic-bands-could-revolutionize-health-monitoring
http://spectrum.ieee.org/nanoclast/biomedical/devices/graphene-and-elastic-bands-could-revolutionize-health-monitoring
http://spectrum.ieee.org/nanoclast/biomedical/devices/graphene-and-elastic-bands-could-revolutionize-health-monitoring
http://spectrum.ieee.org/nanoclast/biomedical/devices/graphene-and-elastic-bands-could-revolutionize-health-monitoring
http://spectrum.ieee.org/nanoclast/biomedical/devices/nanotechnology-to-fight-ebola-virus
http://spectrum.ieee.org/nanoclast/biomedical/devices/nanotechnology-to-fight-ebola-virus
http://spectrum.ieee.org/nanoclast/biomedical/devices/nanotechnology-to-fight-ebola-virus
http://spectrum.ieee.org/nanoclast/biomedical/devices/nanotechnology-to-fight-ebola-virus
http://spectrum.ieee.org/nanoclast/biomedical/devices/nanotechnology-to-fight-ebola-virus
http://spectrum.ieee.org/nanoclast/biomedical/devices/nanotechnology-to-fight-ebola-virus
http://spectrum.ieee.org/nanoclast/biomedical/devices/nanotechnology-to-fight-ebola-virus
http://spectrum.ieee.org/nanoclast/biomedical/devices/nanotechnology-to-fight-ebola-virus
http://spectrum.ieee.org/nanoclast/biomedical/devices/nanotechnology-to-fight-ebola-virus
http://spectrum.ieee.org/nanoclast/biomedical/devices/graphenebased-sensor-brings-new-wrinkle-to-wearable-sensors
http://spectrum.ieee.org/nanoclast/biomedical/devices/graphenebased-sensor-brings-new-wrinkle-to-wearable-sensors
http://spectrum.ieee.org/nanoclast/biomedical/devices/graphenebased-sensor-brings-new-wrinkle-to-wearable-sensors
http://spectrum.ieee.org/nanoclast/biomedical/devices/graphenebased-sensor-brings-new-wrinkle-to-wearable-sensors
http://spectrum.ieee.org/nanoclast/biomedical/devices/graphenebased-sensor-brings-new-wrinkle-to-wearable-sensors
http://spectrum.ieee.org/nanoclast/biomedical/devices/graphenebased-sensor-brings-new-wrinkle-to-wearable-sensors
http://spectrum.ieee.org/nanoclast/biomedical/devices/graphenebased-sensor-brings-new-wrinkle-to-wearable-sensors
http://spectrum.ieee.org/nanoclast/biomedical/devices/graphenebased-sensor-brings-new-wrinkle-to-wearable-sensors
http://spectrum.ieee.org/biomedical/devices/building-mindcontrolled-gadgets-just-got-easier
http://spectrum.ieee.org/biomedical/devices/building-mindcontrolled-gadgets-just-got-easier
http://spectrum.ieee.org/biomedical/devices/building-mindcontrolled-gadgets-just-got-easier
http://spectrum.ieee.org/biomedical/devices/building-mindcontrolled-gadgets-just-got-easier
http://spectrum.ieee.org/biomedical/devices/building-mindcontrolled-gadgets-just-got-easier
http://spectrum.ieee.org/biomedical/devices/building-mindcontrolled-gadgets-just-got-easier
http://spectrum.ieee.org/biomedical/devices/building-mindcontrolled-gadgets-just-got-easier
http://spectrum.ieee.org/nanoclast/biomedical/devices/graphene-transforms-itself-into-a-sphere-opening-up-medical-applications
http://spectrum.ieee.org/nanoclast/biomedical/devices/graphene-transforms-itself-into-a-sphere-opening-up-medical-applications
http://spectrum.ieee.org/nanoclast/biomedical/devices/graphene-transforms-itself-into-a-sphere-opening-up-medical-applications
http://spectrum.ieee.org/nanoclast/biomedical/devices/graphene-transforms-itself-into-a-sphere-opening-up-medical-applications
http://spectrum.ieee.org/nanoclast/biomedical/devices/graphene-transforms-itself-into-a-sphere-opening-up-medical-applications
http://spectrum.ieee.org/nanoclast/biomedical/devices/graphene-transforms-itself-into-a-sphere-opening-up-medical-applications
http://spectrum.ieee.org/nanoclast/biomedical/devices/graphene-transforms-itself-into-a-sphere-opening-up-medical-applications
http://spectrum.ieee.org/nanoclast/biomedical/devices/graphene-transforms-itself-into-a-sphere-opening-up-medical-applications
http://spectrum.ieee.org/nanoclast/biomedical/devices/graphene-transforms-itself-into-a-sphere-opening-up-medical-applications
http://spectrum.ieee.org/tech-talk/biomedical/devices/an-nmr-device-the-size-of-a-seed
http://spectrum.ieee.org/tech-talk/biomedical/devices/an-nmr-device-the-size-of-a-seed
http://spectrum.ieee.org/tech-talk/biomedical/devices/an-nmr-device-the-size-of-a-seed
http://spectrum.ieee.org/tech-talk/biomedical/devices/an-nmr-device-the-size-of-a-seed
http://spectrum.ieee.org/tech-talk/biomedical/devices/an-nmr-device-the-size-of-a-seed
http://spectrum.ieee.org/tech-talk/biomedical/devices/an-nmr-device-the-size-of-a-seed
http://spectrum.ieee.org/tech-talk/biomedical/devices/an-nmr-device-the-size-of-a-seed
http://spectrum.ieee.org/tech-talk/biomedical/devices/an-nmr-device-the-size-of-a-seed
http://spectrum.ieee.org/nanoclast/biomedical/devices/nist-measures-rotation-speed-of-nanorods-used-in-medical-treatments
http://spectrum.ieee.org/nanoclast/biomedical/devices/nist-measures-rotation-speed-of-nanorods-used-in-medical-treatments
http://spectrum.ieee.org/nanoclast/biomedical/devices/nist-measures-rotation-speed-of-nanorods-used-in-medical-treatments
http://spectrum.ieee.org/nanoclast/biomedical/devices/nist-measures-rotation-speed-of-nanorods-used-in-medical-treatments
http://spectrum.ieee.org/nanoclast/biomedical/devices/nist-measures-rotation-speed-of-nanorods-used-in-medical-treatments
http://spectrum.ieee.org/nanoclast/biomedical/devices/nist-measures-rotation-speed-of-nanorods-used-in-medical-treatments
http://spectrum.ieee.org/nanoclast/biomedical/devices/nist-measures-rotation-speed-of-nanorods-used-in-medical-treatments
http://spectrum.ieee.org/nanoclast/biomedical/devices/nist-measures-rotation-speed-of-nanorods-used-in-medical-treatments
http://spectrum.ieee.org/nanoclast/biomedical/devices/nanoparticles-improve-stroke-treatment


Mind-blowing Advance? Direct Brain-to-Brain Communication Between Humans Demonstrated - IEEE Spectrum

http://spectrum.ieee.org/tech-talk/biomedical/devices/computermediated-telepathy[05/09/2014 10:11:53]

since it was unpublished "there was no paper to refer to." And he maintains
that his paper was no stunt. "I believe such comments stem from not having
read carefully the paper and missing the point," he says. Ruffini's experiment
adds to scientific literature because unlike previous work, including Rao's, he
stimulated the visual cortex, bypassing all peripheral nervous system
involvement, and resulting in a conscious, rather than subconscious, brain-
to-brain communication, Ruffini says. Rao's experiment "is interesting work.
But I don't think's it's really brain-to-brain," he says.

Future experiments will no doubt help us define what "brain-to-brain
interface" really means. In the meantime, we'll have to squabble over the few
experiments under our belts. 

Learn More  Giulio Raffini  PLoS One  Starlab Barcelona  TMS  brain-computer

interface  brain-to-brain interface  computer-brain interface  transcranial magnetic

stimulation
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