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The AI that can Read Your Mind. Japanese scientists have create a creepy machine that can peer into your mind's eye with incredible accuracy. The AI studies electrical signals in the brain to work out exactly what images someone is looking at, and even thinking about. Experts used a neural network to create images based on information taken from fMRI scans, which detect changes in blood flow to analyze electrical activity. Using this data, the machine was able to reconstruct owls, aircraft, stained-glass windows and red postboxes after three volunteers stared at the pictures. It also produced pictures of objects including squares, crosses, goldfish, swans, leopards and bowling balls that the participants imagined.   Relevance: Could this technology be used to streamline reporting using human brain activity to report friendly and enemy activities? Will the technology also provide commanders with an assessment of situations by transmitting feelings of fear or confidence? 

New Car Technology can Read Your Mind While You’re Driving. Nissan Motor Co. has developed new “brain-to-vehicle” technology that essentially allows a car to read your mind. Drivers will wear a skullcap that measures brain-wave activity and transmits its readings to steering, acceleration and braking systems that can start responding before the driver initiates the action. Under the “B2V” system, the car anticipates when a driver is about to hit the gas pedal or turn the wheel. The car then begins the driver’s anticipated action about 0.2 seconds to 0.5 seconds sooner, Lucian Gheorghe, a senior innovation researcher at Nissan, told Bloomberg News. Drivers will not be able to notice what the car is doing, he added. “It’s not about reading thoughts,” said Gheorghe, who holds a doctorate in applied neural technology. “But before you move your body, we know you will move.”   Relevance: How could this technology be used to decrease reaction times or be used to enhance weapons engagement speeds?

US Company Thinks Brain Chips Will Be Commonly Used By 2040. Learning a language instantaneously or living another person’s life is usually a matter for science fiction, but according to Bryan Johnson, CEO of Kernel, over the next few decades, this is likely to become science fact through the use of sophisticated brain-computer interfaces. Johnson’s aims are extremely high. By using chips he hopes we will be able to fend off degenerative diseases and manage mental health, as well as build a fairer society where skills and knowledge can be accessed by everyone, not just the privileged few. Or at least everyone with one of these chips.   Relevance: Will future warfighters be at a disadvantage if they do not have cybernetic enhancements? Consequently, will cybernetic enhancements be required for military service?

[bookmark: _Toc504388650]Energy
Discovery Sets New World Standard in Nano Generators. A team of University of Alberta engineers developed a new way to produce electrical power that can charge handheld devices or sensors that monitor anything from pipelines to medical implants. The discovery sets a new world standard in devices called triboelectric nanogenerators by producing a high-density DC current–a vast improvement over low-quality AC currents produced by other research teams.   Relevance: Will warfighters use triboelectric nano-generators to power future battlefield technology? 

This AA Battery Sucks Power Right Out of the Air. A technology company named Ossia has developed a wireless charging technology that delivers power to your gadgets the same way internet is delivered by wi-fi, and one of the first real-world applications of the tech is a AA battery that may never need replacing. A gross simplification of Ossia’s Cota over-the-air charging technology is that the transmitter broadcasts a directed and concentrated RF signal towards a given device in a room, which is absorbed by the gadget’s own RF antennas inside, and turned into usable power.   Relevance: Would this technology be useful to ensure equipment that requires battery power, such as GPS’s, tablets, PEQ-16s, NVDs, is always charged when departing an armory or vehicle? Could this technology be used to charge cybernetic enhancements of future warfighters as well?
Additional Article: Wireless charging just got closer to becoming a reality

Microbial Fuel Cells May Be the Future of Batteries for Wearables. You can power your own wearable technology just by wearing it, playing host to a living battery. I’m talking about microbes. The human body already supports microbial and bacterial life, serving purposes like supporting your immune system. Researchers at Binghamton University, State University of New York argue that bacterial cells could also act as fuel cells for your wearable technology. If we consider that humans possess more bacterial cells than human cells in their bodies, the direct use of bacterial cells as a power resource interdependently with the human body is conceivable for wearable electronics. Human sweat can thus be used as a potential fuel to support bacterial viability and consequently support the long-term operation of microbial fuel cells.   Relevance: Will warfighters use microbial fuel cells to power cybernetic enhancements or smart devices?

Solid State Electric Car Battery with 700-Mile Range and One Minute Charging Confirmed. FISKER reveal details of its new solid-state electric car battery which will produce over 700 miles of range and one minute recharging times. Henrik Fisker, the company CEO, suggests that the battery ‘breakthrough’ could enable an electric car that rivals petrol and diesel.   Relevance: What are the cost and performance thresholds that will incentivize a transition from petroleum based energy to battery stored energy?

Super Aluminum-Graphene Battery has a 5-Second Charging Time. Material and engineering researchers at East China’s Zhejiang University unveiled a “super” aluminum-graphene battery that can be fully charged in 5 seconds and then last for two hours. They claim to have developed a novel aluminum-graphene battery that is more cold-resistant, can work in temperatures ranging from -40 C to 120 C and is less flammable. The battery, which has a positive pole made up of graphene thin film and a negative pole of aluminum, can retain 91 percent of its capacity even after 250,000 charge/discharge circles, a marked improvement compared with the lithium battery.   Relevance: Can super-graphene batteries be used to initially power vehicles while simultaneously charging solid state batteries (such as the Fisker 700 mile/1 minute charge)? Will these batteries solve the concern of long road trips where long recharging times are problematic?
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Future of Wireless Communication Technology. A German professor, Harold Haas, has come up with an arrangement he calls “information through brightening” taking the fiber out of ‘fiberoptic’ by sending information through a LED light that differs in power quicker than the human eye can see. It’s a similar thought band behind infrared wireless controls, yet far more effective. Haas says his innovation, which he calls DLIGHT, can create information rates speedier than 10 megabits for each second, which is speedier than your normal broadband connection. He imagines a future where information for portable PCs, PDAs, and tablets is transmitted through the light in a room. What’s more, security would be snap – in the event that you can’t see the light, you can’t get to the information.   Relevance: Will small units use a DLIGHT type technology to transmit information without emitting non-line of sight detectable electro-magnetic waves? Can this transmission technique be used to enhance cognitive communications, which adapt transmission types based on the environment, creating a secure and efficient form of communications based on the environment?

Revolutionary Imaging Technology Captures Images of Single Photon. A breakthrough imaging technology could offer major advances in life sciences and security, by capturing things down to a single photon. Imaging technology is advancing at a blistering rate, with even leftover parts of DVD players being used to create some of the most advanced DNA microscopes out there. Now, a team of engineers from Dartmouth College in the US has developed a new technology that promises to revolutionize medical and life sciences research, security, photography, cinematography, and other applications that rely on high-quality, low-light imaging. This gives a resolution of just one megapixel, and it is produced as fast as thousands of frames per second, all within low light at room temperature while using mainstream image-sensor technology.   Relevance: Will this technology allow sensors to collect more information with less energy expended? Could this technology make military communications more secure?
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Pest Control: Eggheads Work to Help RoboBees Dodge that Fly-Swatter. Engineers and programmers working on a robot bee project could soon have the faux insects behaving more like real bees. Currently the amount of computer processing power needed for a robot to sense a gust of wind, adjust its flight, or plan its path to land on a swaying flower would require it to carry a desktop-size computer on its back. However, the emergence of neuromorphic computer chips as a way to shrink a robot's payload, together with Cornell researchers' work on "event-based" sensing and control algorithms could help make the RoboBee more "autonomous and adaptable to complex environments" without significantly increasing its weight. Tiny robots and drones like the RoboBee are already in use for research and reconnaissance missions. The French Institute for Research in Computer Science and Automation has helped create a "minimally invasive exploration robot" which can be inserted into historical monuments (such as the Great Pyramid at Giza) through a 3.5cm hole.   Relevance: How could this technology be used to support the reconnaissance of dense urban terrain and thick vegetation? Will adversaries weaponized this technology to conduct reconnaissance strike attacks against vulnerable targets (humans, gun barrels, fuel tanks, etc)?

[bookmark: _GoBack]AEye Introduces Groundbreaking iDAR Technology – Intelligent Solid-State LiDAR Delivers Unprecedented Advance in Perception and Motion Planning for Autonomous Vehicles. AEye Inc, a robotic perception pioneer, today introduced iDAR™, a new form of intelligent data collection that enables rapid, dynamic perception and path planning. iDAR (Intelligent Detection and Ranging) combines the world’s first agile MOEMS LiDAR, pre-fused with a low-light camera and embedded artificial intelligence - creating software-definable and extensible hardware that can dynamically adapt to real-time demands. A shortcoming of traditional LiDAR is that most systems oversample less important information like the sky, road and trees, or undersample critical information such as a fast-approaching vehicle. They then have to spend significant processing power and time extracting critical objects like pedestrians, cyclists, cars, and animals. AEye’s iDAR technology mimics how a human’s visual cortex focuses on and evaluates potential driving hazards: it uses a distributed architecture and at-the-edge processing to dynamically track targets and objects of interest, while always critically assessing general surroundings.   Relevance: How will iDAR and similar technologies be used to increase surveillance, tracking, and lethality in autonomous platforms and missile systems?
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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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