Oh, the Humanity: What Will Tech Upgrades Do to People?
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With technology offering a growing list of opportunities for sophisticated enhancement of our
bodies, could we become less than human?
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WASHINGTOM — In science fiction, there's no shortage of characters who are enhanced with some
form of machinery. Tony Stark, aka Iron Man, wears an electromagnetic device inside his chest that
keeps him alive and powers his metal suits. When Star Wars' Luke Skhywalker lost his hand in a
lightsaber battle, he quickly replaced it with a mechanical hand that worked just like the original —
and looked just like it, too. And in the 2015 film “Mad Max: Fury Road," Imperator Furiosa sports a
dangerous-looking metal prosthetic arm that appears to have been assembled from bits of power
tools, and which she uses to cement her reputation as a ruthless fighter.

Even in the real world, technology enables mechanical reconstruction and modification of the human

body, from prosthetic imbs and pacemakers to brain-computer interfaces and contraceptive
implants.

But are there limits to technological "upgrades” to our bodies, and at what point do we simply stop
being human, and become..._something else? [Bionic Humans: Top 10 Technologies]

Using technology to improve what the body can do dates back to when humans® distant ancestors
crafted the first tools out of rocks, Suveen Mathaudhu, an assistant professor with the Department
af Mechanical Engineering at the University of California in Biverside, said here during a panel on
June 16 at the Future Con festival, where science and technelogy intersect with science fiction.

Ever sinoe early humans crafied those stone tools, using technology to enhance aur natural abilities
has frequently made our lives better =— and has also raised ethical concerns along the way about bow




pecple might be negatively affected by relying too much on mechanical enhancements, Mathaudhu
said.

Building a better human

seipnce-fiction interfaces between humans and machines take many forms — there are interactions
that archive and replay experiences in a way that connects directhy with the brain 1o access emotions
and the senses, and transport users to an alternate reality. 5ome enhancements help users regain a
last function, such as a missing or damaged limb or sensory experience. Then there are the
maodifications that amplify abilities, which are more technologically feasible than one might expect,
panel member Dan Cosley, a program director for Computer and Information Science and
Engineering (CISE] at the Mational Science Foundation [NSF), told the audience.

In fact, researchers have already developed robotic exosuits that help wearers carry heavy loads and

conserve energy while walking long distances. One inventor even designed an exosuit that enabled
him to hover — yes, just like Iron Man. [Real-Life Iron Man Takes Flight ] Video]

In some instances, technology already in use can do incredible things, but researchers are still
investigating — and defining — its abilities and limitations, pa nelist Katherine Pratt, 2 University of
Washington doctoral candidate with the Center for sensorimotar Neural Engineering, an engineering
research center funded by the N5F, said at Future Con.

Researchers currently use functional magnetic resonance imaging (fMRI) to capture images of neural
activity in real time. But when a 2009 study generated frRI images showing brain activity in dead
salmon, scientists called into guestion whether fMRI results were entirely reliable, Pratt said

And then there's the guestion of who will own and control the data collected — and broadcast — by
hiologically integrated mechanisms such as pacemakers or defibrillators, which raises concerns about
persanal privacy, she added.

suveen Mathaudhu, Tim Brown, Katherine Pratt and Dan Cosley offered insights at the Future Con
panel "The Human-Technology Frontier: To Enhancement and Beyond” on June 16.
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As technology moves forward, engineers and researchers should not lose sight of what peaple
actually need and want from their enhancements, panel member and neuraethicist Tim Brown, 2

University of Washington doctoral candidate at CSME's Meuroethics Thrust, told the Future Con
audisnce,

For example, in a recent focus group of people with spinal cord injuries, participants said that when it
came to technological enhancements, they wanted better wheelchairs — not exoskeletons, Brown
said.

In fact, one of the focus group participants literally had skeletons in his closet — a defunct collection

of exoskeletons that he'd tested and discarded, according to Brown, who studies the ethics of newral
technology and engineering. While exoskeleton design may intrigue engineers, wheelchairs are often
simply the mare practical solution for everyday use, he added.

But perhaps the guestion that looms largest is this: At what paint do artificial enhancements cease 1o
merely improve human abilities and begin to outweigh our intrinsic humanity? Daleks, the villains of
the BEC television show "Doctor Whe," are little more than a blobby mass of flesh and a brain
enclased in an armored shell, Mathaudhu said at the panel. If humans were to reach that level of
mechanical "enhancement,” would we still be human?

To answer that, we may need to consider what it means 1o be hurman — and who gets to deade that,
the panslists said.

Maybe "human" is simply too binary a term, and humanity should rather be defined along a
spectrum, Cosley said. And from a sociological perspective, the connections, interactions and
relationships forged between individuals also inform what we are as a species, the panelists added.
In the long run, these less tangible factors may matter as much as, ar more than, the basic biological
structures and functions that can be enhanced or replaced entirely by machines, the panelists said.




