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World’s biggest nuclear fusion reactor ITER now 50 percent complete—Limitless clean energy by 2040? The world’s biggest fusion reactor is now 50 percent complete, with experts now estimating it will be ready for its first stage of operation in December 2025, with the first power plants up and running by 2040. Fusion energy—the same process that powers the sun—potentially offers near limitless clean energy. If scientists can find a way to harness this source, it could provide enough electricity for millions of years.   
Relevance: How will fusion reactors affect resource scarcity? Will fusion reactors act as drivers of electric powered technology as an inexpensive alternative to hydro-carbons?

Groundbreaking quark fusion generates 10 times as much energy as nuclear fusion. Physicists at Tel Aviv University and University of Chicago have discovered that quark fusion could be an even more energy-packed reaction than nuclear fusion. Although the scientists were originally concerned about quark fusion’s potential destructive power and had considered keeping the discovery secret, they came to learn that the process, still theoretical, would most likely be safe for civilian use. 
Relevance: If quark fusion decreases US reliance on fossil fuels, how would it affect US strategy? How could this technology affect the power of naval ships and submarines?

'Holy grail' for batteries: Solid-state magnesium battery a big step closer. A team of Department of Energy (DOE) scientists at the Joint Center for Energy Storage Research (JCESR) has discovered the fastest magnesium-ion solid-state conductor, a major step towards making solid-state magnesium-ion batteries that are both energy dense and safe. The electrolyte, which carries charge back and forth between the battery's cathode and anode, is a liquid in all commercial batteries, which makes them potentially flammable, especially in lithium-ion batteries. A solid-state conductor, which has the potential to become an electrolyte, would be far more fire-resistant.
Relevance: How important are fire-resistant, non-corrosive, solid-state alternative conductors in military applications on the battlefield?

Fisker patents car battery with 500-mile range on a minute’s charge. Car designer Henrik Fisker’s new company, Fisker Inc., recently filed to patent a car battery – which is currently in development – that has a range of 500 miles and can be charged in one minute. He could see the new battery technology in cars in “about probably four to five years,” but the technology could make it to consumers’ digital devices even sooner. “Well, the battery technology is about a third of the price and the reason is we don’t use as much cobalt which is very expensive. So, that means actually that electric cars ultimately will be slightly cheaper than comparable gasoline cars.”
Relevance: What is the price/performance threshold that will trigger the tipping point of the electric car revolution? Will electric cars usher in the age autonomous transportation? If so, how will this transition shift US regional focus from hydro-carbons to regions with rare-Earth metals required for batteries?
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By 2040, AI exoskeletons will make us as powerful as a forklift truck and give us extra limbs and senses, top futurist predicts. We’re just decades away from marching around in robot suits which turn us weaklings into superhumans with extra senses and bonus limbs. Exoskeletons, suits of robot armor you wear outside your body, will soon be commonplace among the armed forces, Dr Ian Pearson predicts, and he says we've got an all-new arms race on our hands. "We'll have soldiers with super senses who can see infra-red, ultraviolet and magnetic fields and who can run faster and throw harder." Dr Pearson predicts that super soldiers could become commonplace among special forces units in the next five to 10 years, with emergency services exoskeletons less than five years behind. He added: "When you get towards the late 2040s, you'll probably start seeing quite a lot of medical use to help disabled people or old and frail people.
Relevance: How will light infantry use this capability to deliver more lethal effects?

New stretchable battery made from fabric. A stretchable battery made entirely out of textiles could usher in the next generation of wearable electronics. A team of researchers from Binghamton University, State University of New York has developed a textile-based, bacteria-powered bio-battery that exhibits stable electricity-generating capability when tested under repeated stretching and twisting cycles. The battery is a flexible and stretchable microbial fuel cell (MFC) monolithically integrated into a single sheet of textile substrate. 
Relevance: How might stretchable batteries combined with low-energy sensors and processors enable future warfighters?
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New research creates a computer chip that emulates human cognition. TrueNorth is a 4-square-centimeter chip that possesses some 5.4 billion transistors, and 1 million “neurons” that communicate via 256 million “synapses.” It is a pioneering example of the neuromorphic chip — a new breed of computer circuitry modeled after the brain. The neurons of TrueNorth work in parallel with each other, each doing what it needs to do to complete a task. They communicate via bursts of electric current, known as spikes. One of the most remarkable things about TrueNorth is how power-efficient it is. Drawing 70 milliwatts of power — equal to that of a hearing aid — its consumption is miniscule compared to conventional computers performing similar tasks. 
Relevance: Will a chip with the processing power of a super-computer that utilizes the power requirement of a hearing aid revolutionize small remote sensors on the battlefield? What will be the effects of powerful, low-energy consuming chips on BITCOIN mining?

4 strange new ways to compute. With Moore’s Law slowing, engineers have been taking a cold hard look at what will keep computing going when it’s gone. Certainly artificial intelligence will play a role. So might quantum computing. But there are stranger things in the computing universe, and some of them got an airing at the IEEE International Conference on Rebooting Computing in November. There were also some cool variations on classics such as reversible computing and neuromorphic chips. But some less-familiar ones got their time in the sun too, such as photonics chips that accelerate AI, nano-mechanical comb-shaped logic, and a “hyperdimensional” speech recognition system. 
Relevance: Will Cyber Command be required to innovate computing techniques to keep abreast of potential adversaries?

DeepMind’s groundbreaking AlphaGo Zero AI is now a versatile gamer. The DeepMind team reports that the AlphaGo Zero software has been generalized so that it can learn other games. It describes two new examples in which AlphaGo Zero was unleashed on the games of chess and shogi, a Japanese game that’s similar to chess. In both cases the software was able to develop superhuman skills within 24 hours, and then “convincingly defeated a world-champion program.” DeepMind’s ability to generalize the software, so that it can master different games, hints at increasingly adaptable kinds of machine intelligence. 
Relevance: What are the military implications to DeepMind’s adaptable machine intelligence? How could it be used to complete administrative tasks? Will future commanders use it to make tactical/operational recommendations?
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Locus bio raises $19M for CRISPR-Cas3 antimicrobial “smart bombs”. A growing number of companies are using CRISPR technology to try and develop more precise treatments for a wide range of diseases to tackle drug-resistant bacteria. Much of the attention surrounding CRISPR focuses on Cas9, the enzyme that acts like a pair of molecular scissors, precisely cutting DNA at specific locations on the genome. Unlike Cas9, Cas3 offers no repair mechanism, Locus says. The company designs and creates RNAs that direct Cas3 to target bacterial DNA for destruction—the startup calls its technology CRISPR-based “smart bombs.” Locus CEO Paul Garofolo described Cas3 as a “Pac-Man,” gobbling up DNA and damaging the bacteria beyond repair.
Relevance: How could Cas3 gene editing techniques be used to support humanitarian disasters in disease-ridden tropical locations? Could this technology be used to defend against biological weapons? How might this technology be used by adversaries to create biological weapons?
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Could the Fourth Industrial Revolution combat inequality? New technologies like artificial intelligence, self-driving vehicles and the internet of things could be used to reduce the widening economic gulf that is emerging in modern societies. Experts attending a major conference in Lisbon to discuss innovative ways of solving societal problems have set out an ambitious vision for how the fourth industrial revolution – the crossover between the digital, physical and biological worlds to create new ways of doing things – could help to reshape society.
Relevance: How might the effects of Fourth Industrial Revolution on society affect the future operating environment? Higher levels of unrest due to unemployment? Lower levels of unrest due to resource abundance? 

Data: Currency for the Fourth Industrial Revolution. Intelligent machines and services have ushered in the fourth industrial revolution – and infrastructure is scrambling to keep pace. The rise of AI has been fueled by the rise of three key technologies – deep learning (DL), Graphics Processing Unit processors (GPUs), and the ability to store and process very large datasets at high speed. Today, we’re in the midst of a dramatic shift in the nature of data and the types of tools available to analyze it. If data is the new currency for the fourth industrial revolution, the system that delivers the data should not be based on decades-old building blocks that will inevitably slow machine learning performance. A dynamic data hub on which any workload can grow on-demand, in compute or in capacity, delivering the highest performance for any unstructured data must have these six key qualities: Tuned for Everything; Real-Time; All-Flash; Parallel; Elastic; and Simple.
Relevance: Are military data infrastructures ready for the Data revolution? Do we have a plan for data infrastructure improvement over time?

3 ways AR is transforming manufacturing and logistics. Augmented reality (AR) is poised to radically improve manufacturing, logistics, and skilled trades. AR can superimpose holographic images and instructions onto the real world, which is immensely valuable for educating workers on how to use large machinery or specialized devices. The technology also has the potential to increase productivity in warehousing and transport by optimizing processes across the entire supply chain. I spoke to AR thought leaders and investors who gave me three key insights from into how the technology will disrupt manufacturing in terms of training, logistics, and transportation.
Relevance: How can logistician integrate augmented reality to facilitate: 1) On-the-spot training; 2) Streamlined logistics operations; 3) Optimized transport?

Supply chain’s future rests in the cloud. The supply chain management industry is working to leverage technology to accelerate processes and cut costs. Many supply chain leaders are now exploring how emerging technologies like the cloud, the Internet of Things, machine learning and artificial intelligence can benefit the supply chain. If executed properly, the supply chain will, undoubtedly, reap the benefits of a digital makeover.
Relevance: How will logistician leverage the cloud, the Internet of Things, machine learning and artificial intelligence to benefit the supply chain?
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A.I. comes to procurement. Are human sourcing professionals doomed? Artificial intelligence, for decades little more than a dream in the minds of behavioral scientists, is insinuating itself into every aspect of supply-chain management today. The latest incursion is taking place in the realm of sourcing. LevaData Inc. set out to build a cloud-based “cognitive sourcing” platform, based on the precepts of A.I. So what is “cognitive sourcing”? Chief executive officer Rajesh Kalidindi defines it simply as the application of A.I. technologies to that particular piece of the supply chain. The tool, he says “helps in sensing opportunities and risk, predicting outcomes based on that information, and recommending action associated with that.” It also learns from experience.
Submitted by: Joseph Higgins, TECOM
Relevance: How might logisticians use “cognitive sourcing” to assist in the supply field? Will this technology free up Marines (3043/3044’s) to support other warfighting functions?
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“Before you become too entranced with gorgeous gadgets and mesmerizing video displays, let me remind you that information is not knowledge, knowledge is not wisdom, and wisdom is not foresight. Each grows out of the other, and we need them all.”
Arthur C. Clarke


This newsletter is intended to highlight issues and ideas which may prove significant in the evolving future. In keeping with our focus on both alternative futures and analysis, items in this bulletin will generally be of an alternative nature, or drawn from atypical sources.
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