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Take-Aways
	The rise of “exponentially advancing technologies” means that humanity has a role – and a duty – in choosing its future.
	Urgent human choices will determine whether the future unfolds as an equitable, techno-progressive Star Trek utopia or as a violent, regressive “Mad Max dystopia.”
	Moore’s Law explains the relentless pace of transistor doubling on silicon chips.
	Ray Kurzweil’s “law of accelerating returns” predicts such exponential growth in many domains, yet current law and governance systems don’t address rapid tech change.
	Examine the risks, rewards and equitability of each technology you adopt.
	Pressing issues include robotics, automation, autonomous vehicles, artificial intelligence (AI), drones, biometrics, genomics and the Internet of Things.
	Experts worry that without strong fail-safes, “superintelligent” AI might go rogue.
	Breakthroughs and price cuts in medical monitoring and treatment technologies, plus the advent of drones, can bring health care to the disadvantaged worldwide.
	Some people will alter themselves with biological or cybernetic enhancements.
	Nearly free solar energy will power the future and revolutionize agriculture.


Recommendation
Does the future hold a Star Trek utopia or a Mad Max dystopia – ordinary people will decide. For now, humanity is the ambivalent “driver” of technological change. Your voice matters in urgent debates about driverless cars, killer drones, artificial intelligence, job-stealing robots, data privacy and gene splicing. In this rapid-fire look at current and near-future paradigm-shifting technology, futurist Vivek Wadhwa – writing with tech editor Alex Salkever – focuses on equitability, risk versus benefit, and autonomy versus reliance. getAbstract recommends their eye-opening report to entrepreneurs, technologists, innovators, investors, futurists and curious consumers.

Summary
Pick Your Future
In the unevenly distributed lurch toward the future, public discussion about the risks and benefits of rapidly developing technologies suggests that societies don’t really have a say in shaping their own progress. Yet, when social systems and infrastructures crumble, civilization’s advances disappear. The tempered enlightenment of Roman times slid into the ignorance of the Dark Ages. Star Trek’s vision of a fair, abundant, tech-driven future utopia appeals to optimists. But if society doesn’t make hard choices and establish a stable ethical framework, the result may be a “Mad Max dystopia” of depleted resources and social chaos. People’s choices must focus on current social disparities and on fair access to the fruits of progress.
Today’s Uncertain, Accelerating World
At first, people embraced the benefits of the microchip revolution – home PCs, email, GPS, and the like. But the bright future soon lost its sheen for workers who faced rampant “income inequality” and the loss of jobs to automation. Some expressed rage against big tech’s economically destabilizing effects by hurling excrement at Google-buses. In the “driverless future,” some will target their fury at artificial intelligence” (AI)-driven vehicles. As AI takes hold, humankind faces disruptive influences and existentially important decisions.
“We worry about the loss of control, of pieces of our identity and, most importantly, of freedom.”

Innovator Elon Musk knows how to break into a market at the luxury end and cascade the fruits of innovation and economies of scale to the masses. For instance, his firm, Tesla, provides dream technology to eager consumers. Ride service Uber and other futuristic companies are reaping the rewards of customers’ timely discontent with worn-out systems – in transportation, energy and medicine. But such fast, widespread transitions can’t happen without the “requisite” technologies.
Moore’s Law
Moore’s Law, which states that the number of transistors on silicon chips doubles every 18 months, underlies today’s “exponentially advancing technologies.” Breakneck growth is coupled with plummeting costs in genomics, smartphones and renewables. This fuels what futurist Ray Kurzweil calls the “law of accelerating returns.” Technology booms climb through S-curve patterns of growth as they accelerate further paradigm shifts, such as astonishing advances in quantum computing and self-learning neural networks.
“Through the software of the Internet of Things, everything will drive itself, upgrade itself, turn itself on and off at the right time, and know when it is about to break down.”

Images of abundance in a bright leisurely future include super-efficient homes equipped with robotic gadgets, autonomous cars, 3D-printed food and replacement organs along. Predictions include extended lifespans; universal access to education, energy and clean water; as well as an end to oil wars and world poverty. Chilling downsides also loom – loss of privacy, dependency on machines, potentially lethal hardware hacking, and the theft of DNA or other biometric data.
“Artificial intelligence…is both the most important breakthrough in modern computing and the most dangerous technology ever created by man.”

Rapid change will impinge on your life, if it hasn’t already. The Internet gave billions of people access to information. As web access spreads – via 4G, Wi-Fi and wireless relay balloons – it shifts society away from traditional information sources. These shifts pale compared with coming changes. Will you trust robots to care for your loved ones? Will you augment your brain, body or DNA? Today’s blinkered law and government systems don’t address these complex issues. For society to reach an ethical consensus, each individual must debate, interrogate and engage.
“Permission”
Technology doesn’t seek approval before instituting radical change. Firms like Skype and Airbnb just bypass arcane regulatory structures. The home genetics firm 23andMe contended with the US Food and Drug Administration; Uber battles local laws and entrenched taxi firms. Yet their march seems irresistible. Ask three nuanced questions about each technology: 1) Does it benefit all people equally? 2) What are its risks and benefits? and 3) Does it promote autonomy or reliance?
Exponential Tech 
As focused “soft AI” systems evolve with ever-smarter traits, their descendants will be able to fathom humanly intractable “unstructured problems,” and will become “artificial general intelligences” (AGIs) – or “hard AIs.” IBM’s Jeopardy-winning Watson now “knows” more about cancer than any human oncologist does. Such systems will transform medicine. Jobs will fall to AI technology. The intelligent algorithms in Symantec’s legal search software, Clearwell, outperform lawyers who conduct searches. Stephen Hawking warns of coming “super intelligences” and advises their designers to include fail-safe “kill switches.”
“Each new technology advances along an S-curve – an exponential beginning, flattening out as the technology reaches its limits. As one technology ends, the next paradigm takes over.”

In the future, a teaching AI “avatar,” supplemented by a human “coach,” may provide your education. A tech-enabled move to a one-on-one educational process – like the Socratic dialogue prevalent in Ancient Greece, long before today’s “industrial education complex” – would spur individual talents. The requisite AI innovation will also help “massive online open courses” (MOOCs) deliver on their early promise. When IT instructor Sugata Mitra conducted a “computer-in-a-wall” experiment in New Delhi’s slums in 1999, results showed that children naturally seize the chance to educate themselves. In the “flipped” model, teachers “mentor” students using lessons from quality sources. Cheap AI and fast broadband will equalize education.
Advanced Medical Technology
Exponential improvements in medical technology will save lives – partly by making preventative and early-intervention affordable. For example, the HealthCube Pro medical device is bringing multiple diagnostics cheaply to poor people in the developing world and the rural US. Innovation is leading to new insights in genetics, epigenetics and the “gut microbiome.” Without tech breakthroughs – like AI that analyzes and attributes big data – the volume of data deluges doctors. “Consumerized” health care will see the rapid spread of smartphone-based personal health monitoring tools. As medical science turns human functions into data, software will emerge as the primary physician. Intrusive genomics raises concerns, but disintermediated health care will prove widely beneficial.
Robotics
Paradoxically, robots outstrip people on complex tasks, but stumble on mundane ones – notably hard-to-describe multistep, unstructured tasks, like folding laundry. As the driverless car’s advance shows, machine learning based on experience – as in Google’s DeepMind computer, which learned by watching people play Go – will bring dexterous personal robots into homes.
“The onus is on us to tell our policy makers what the laws should be and what we consider ethical in this new, exponentially changing world.”

With an aging population, the world needs help from robots. Japan foresees using caring robots to tend to its senior citizens. Machines may soon kill humans autonomously, despite recent calls for bans on such operations by Musk and Steve Wozniak. Robots may not subjugate or erase humans, but – according to the 2013 “The Future of Employment” paper – robots will take over jobs, perhaps up to 47% of those in the US. Automation also benefits societies, bringing growth and the potential for equal-access abundance.
Ubiquitous Connectivity
The Internet of Things (IoT) includes the tiny, wirelessly networked computers in many of your belongings. With transport, utilities, homes and hospitals connected by embedded, self-upgrading devices, new efficiencies will reduce fatalities, illness and waste. But the IoT comes with serious drawbacks. For one, it might spy on you. You will lose personal privacy, suffer targeted marketing and depend on devices vulnerable to hacking. In 2015, a hacker stole details about millions of kids and parents from information the VTech’s server originally collected via toys.
“Never before have I advocated slowing down technological development, but...there’s an urgent need for a moratorium on gene editing.”

As the IoT gains ground, the risk of having your device hacked grows. The IoT poses a security risk and even a potential risk of harming people. Cyber warfare increasingly targets government databases, costing citizens private data. Device cameras and microphones on gadgets like smart TVs may someday be used to watch you. Because people centralize their data – as with Google or AppleID accounts – hackers now can erase an entire “digital life” instantly, as they did to BuzzFeed tech editor and former Wired reporter Mat Honan. Medical information also can fall prey to thieves. Help may come in the form of “secure personal clouds” and simplified security tech, but without radical privacy and ownership laws, the current Wild West data grab won’t stop.
Drones
Cheap, sophisticated sensors and processors revolutionized drones, making them childishly easy to operate. Now many drive themselves. The privileged Western world welcomes the era that Chris Anderson, founder of 3D Robotics, calls the “Drone Age” and sees drones’ potential for delivering fast food and Amazon packages. However, the developing world will use drones for more crucial activities, such as delivering medications and supporting better health care. Globally, drones can perform tasks such as constant crop monitoring and fire spotting to everyone’s benefit.  Drones offer great societal promise. Given a safe drone infrastructure, distance and terrain will have a far smaller impact on managing and distributing resources. Yet, drones also pose new dangers: aviation near misses; simplified drug-running; and quick delivery of poisons, bullets and bombs. And drones may equalize the battlefield for terrorists.
Gene Sequencing
Ultra-fast gene sequencing will bring personal “biohacking” within reach. Fast, accurate genome-based testing will detect deadly illnesses early. AI will help geneticists unravel complex links between genomes and environments. Such “precision medicine” lends itself to fighting cancer by targeting patients’ specific genetic pathologies. Projects like Google’s Calico are exploring radical life-extending stem cell and drug therapies.
“Nearly free energy and water will be, along with self-driving vehicles, the biggest boosts to autonomy that humans have enjoyed in history.”

Correlations under research involving the gut “microbiome” suggest that low “gut flora” diversity could be an indicator for type-1 diabetes and various inflammatory illnesses. Crohn’s disease treatment using “fecal transplantation” shows promise. The 2010 arrival of Craig Venter’s lab-built Synthia organism brought synthetic biology to public attention. CRISPR-cas9 gene-splicing technology raises concerns about how much remains unsettled about the ethics of genome editing.
Autonomy
Self-driving cars will save more than a million lives among drivers and pedestrians in America each year and change societies forever. AI-guided driverless cars will transport passengers swiftly, safely and fuel-efficiently. Yet going driverless could lead to the loss of nearly five million jobs to robots in the US alone, with nothing emerging to replace them. Driverless will disrupt transport, even as it lets pedestrians reclaim their cities, provides mobility to the elderly and disabled, and brings everyone unparalleled freedom of location.
“Everything is happening increasingly faster as technology accelerates and the world moves from analog to digital, from wetware (read: your brain) to software, from natural to super-biological and super-natural.”

Second Sight created the Argus II eyeglass-mounted, artificial, retinal prosthetic device, already FDA approved, which can bring limited sight to people with some forms of blindness. Today, 3D-printed implants are already saving lives. For instance, a tracheal splint saved the life of 16-month-old Garrett Peterson. Robotic exoskeletons made by companies like Ekso Bionics allow paraplegics to walk. The use of “so-called bio-ink…multi-cellular building blocks” will enable the 3D printing of complex organs by using patients’ stem cells. More people will eventually choose “superhuman” enhancements, defying aging and natural limitations.
“Despite my fears, I know that humanity will rise to the occasion and uplift itself because it always has.”

Exponentially advancing solar technology will provide purified water drawn from oceans for drinking and irrigation, as well as nearly free energy. Photovoltaic modules cost $1,000 per watt in 1954; in 2017, they cost around 50 cents per watt. As facilities like Tesla’s Gigafactory come on stream, the cost of efficient batteries – essential for solar energy storage – is plummeting. Africa will never need large-scale power grids; in time, LEDs will light the African nights.
Society’s Choice
Humanity holds the technological means to achieve both good and evil. The path to a Star Trek utopia lies in choosing smart, sustainable, fair solutions to soften the radical transition into an even more technological world. Without equitable, ethical solutions, technological tools will serve dubious ends, perhaps even opening the gateway to a Mad Max dystopia.

About the Authors
Engineering professor, entrepreneur and columnist Vivek Wadhwa teaches at Carnegie Mellon and Duke. He co-authored The Immigrant Exodus – a 2012 The Economist book of the year. Former tech editor for BusinessWeek online, Alex Salkever is VP of communications at Mozilla.

Did you like this summary?
Buy book or audiobook:
					http://getab.li/28684

OEBPS/cover.jpg
uuuuu

DRIVERLESS

CAR





OEBPS/logo.png
} getabstract

compressed knowledge





OEBPS/cover_small.jpg
DRIVERLESS
CAR

AEDN

I~ RN





