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INTRODUCTION 

 
BY  

Karen Connell 
 
 

There have been many articles and topics about how food is changing and 

being affected by science. This is called Genetically Modified, or GMO. What 

about Genetically Modified Humans? This is the topic known as 

Transhumanism. This is not a distant projection but activity that is presently 

being carried out.   

It is rare that prominent members of the scientific community come together 

to warn our leaders of technological breakthroughs that our legal system and 
society are not prepared for. As the last scientist with a Ph.D. remaining in 

Congress, Bill Foster, of Illinois’ 11th Congressional District, felt a responsibility 

to transmit those concerns to his colleagues and to the public. He shared the 
startling truth by saying, “The top science departments in our 

government…have already been ordered to literally create the guidelines that 
are going to be used for genetically modifying the human race.” It’s one thing 

to modify the makeup of corn, but to change the genetic makeup of a human 

being is an entirely different topic altogether. 

The Devil has 

lied to so many 
people seeking 

to cause people 

to believe the 
lie that they are 

too short, too 
tall, they have 

the wrong color 
hair and many 

other lies. 

Those believing 
these lies are in 

danger of accepting the offer to have their DNA modified in order to reach the 

optimal desired results. Presently, animals across laboratories are having their 
DNA modified. Take this reality one step further, and meet Zoltan Istvan. 

Istvan was a 2016 Presidential Candidate running on the premise 
of Transhumanism. His idea is that these DNA developments are not just for 

animals, but also for humans. Some may insist that this would never happen. 

 

http://thehill.com/opinion/op-ed/247296-last-scientist-in-congress-has-human-genetic-engineering-warning
http://www.bbc.com/future/story/20151127-meet-zoltan-the-strangest-candidate-running-for-president
http://zoltanistvan.com/
https://2.bp.blogspot.com/-tnL0Hnm4n74/VvBvKujisbI/AAAAAAAAcTs/DTOJ_hHrNYsCwnI_A5mQY0OkClV7aSeyw/s1600/Crispr+DNA+Technology.png
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However, this is happening now in thousands of laboratories. It’s in our 
military budgets; it’s in DARPA, it’s in a Presidentially approved budget this 

year. 

These are days that we must heed with wisdom. In Matthew 24, the disciples 

asked Jesus when he would return. Responding to their inquiry, Jesus states 

in (Matthew 24:37), “As it was in the days of Noah, so it will be at the 

coming of the Son of Man.” What exactly was taking place in the days of 

Noah? In (Genesis 6:4) it states, “The Nephilim were on the earth in 

those days—and also afterward—when the sons of God went to the 

daughters of humans and had children by them. They were the heroes 

of old, men of renown.” There was this broad genetic corruption that led to 

the corruption of what God had made, and evidently, it was so catastrophic 

that it led to God determining the only way to deal with is that you have to 

wipe out everything on Earth, except Noah… This is why everything had to be 

destroyed by the flood; all this DNA was mixed with humans. God started 

again with Noah. 

 

There is the reality of CRISPR 

technology,1 with its different 

vials to be administered 

intravenously… with any kind of 

a species that procreates using 

sperm and egg…you can use this 

kit…to cut and paste….and you 

have conducted a modification 

to the genetic makeup. This 

year’s Presidentially approved 

DARPA budget has tens of 

millions of dollars of budget in it 

specifically to use this kind of 

technology to create a new blueprint for our soldiers, future soldiers, on the 

battlefield to be genetically modified. Many people want to live forever. But, 

the way to live forever, or to possess eternal life, is to repent of all sin and 

give your life to Jesus Christ.  These are the days of Noah that we are living 

in, which precedes the eminent return of our Lord and Savior Jesus Christ. May 

we all be ready for what lies ahead! Please read carefully and pray about the 

information in this report. GOD BLESS YOU! 

 
 

 

 
1 http://www.transomic.com/Products/CRISPR-Genome-
Editing.aspx?gclid=CLDiwO_ZwMsCFQcKaQodDw0DIQ#1196d0f7-2c89-4fc0-9f4d-ed02072b5bb8,6689105 

 

 

https://www.biblegateway.com/passage/?search=Matthew+24%3A37&version=NIV
https://www.biblegateway.com/passage/?search=Genesis+6%3A4+&version=NIV
http://meetmyfather.org/
https://3.bp.blogspot.com/-S-1TqIVNdOI/VvBvZIZ4vsI/AAAAAAAAcTw/MoX52gts9QQ_zKShr_h7xfgD9xpC7FDvQ/s1600/red+robot+image.png
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DARPA rumored to be genetically 

modifying humans to create zombie 

super soldiers 

Wednesday, September 16, 2015 by: J. D. Heyes 

The Defense Advanced Research Projects Agency, better known by the 
acronym DARPA, is the Pentagon's super-secret entity responsible for 

developing all kinds of advanced weapons and other systems, including your 
ability to read this story. Now they are helping the Pentagon make a better 

soldier. 

Business Finance 
News reports that DARPA 

has begun a heavily 
funded project to "enhance 

human ability in war 
zones, by altering the 

genetic code (recipe) of 
their soldiers." The aim is 

to achieve battlefield 
supremacy by making 

soldiers who lack empathy 
and are smarter, more 

focused, and much 
stronger than enemy 

counterparts. 

 
The research is taking place under a relatively new scientific field called 

genetic engineering, wherein scientists conduct research and experiment 
with the "cookbook" of a person's genetic make-up. 

 
Business Finance News stated: 

 

http://www.darpa.mil/
http://www.darpa.mil/about-us/timeline/modern-internet
http://www.darpa.mil/about-us/timeline/modern-internet
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All life forms have their own recipe, and just like food, there are a finite 
number of ingredients to choose from. Combination of different ingredients 

in different proportions makes different life forms. Genetic engineers are 
practically capable of making glow in the dark babies, by simply adding 

certain genetic codes of jellyfish into the human genetic code.  

ZOMBIE SUPER-SOLDIERS? 
 

The research that has been conducted so far looks promising. It suggests 
that DARPA's so-called super soldiers could one day even grow new limbs 

they have lost in combat, which is something that has been tested already 

on mice. 
 

As for the part of the brain that is responsible for empathy and mercy, 
scientists have found that it can be effectively shut off using gene therapy. 

This would essentially create a soldier who is oblivious to fear, fatigue and 
emotions. 

 
However, what makes this even more disturbing, BFN noted, is the "Human 

Assisted Neutral Devices program" that focuses on brain control. The result 
could be a next-generation biological war "machine" controllable via a 

sophisticated "joystick." 
 

A zombie soldier, if you will. 
 

DARPA's efforts to create super soldiers dates back years. As reported 

by Wired magazine in December 2009 as the U.S. was sending a "surge" of 
30,000 more troops to Afghanistan, researchers were working with pigs to 

find a way stop bleeding injuries by turning them into semi-undead. 
 

"If it works out," Wired's Katie Drummond wrote, "we humans could be the 
next ones to be zombified." 

 
DARPA awarded Texas A&M University's Institute for Preclinical Studies a 

$9.9 million contract to develop medical treatments that would extend a 
"golden period" when traumatically injured troops would have the best 

chance of surviving massive blood loss. Researchers were aware that the 
evacuation and treatment of such individuals in the thick of battle within the 

all-important one-hour window is often impossible. 
 

Drummond reported that the institute's research was based on previous 

DARPA-funded projects, one of which theorized that humans might one-day 
mimic the hibernation abilities of squirrels – who are able to survive 

unscathed for months on end through winter – by using a pancreatic enzyme 

http://www.naturalnews.com/soldier.html
http://www.naturalnews.com/super_soldiers.html
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that humans have in common. 

 

GMO soldiers 

In August 2012, the UK's Daily Mail reported that DARPA research was 

focusing on "GMO" troops – making them run as fast as Olympic champions 
and able to regenerate lost limbs. 

 
The paper further reported: 

 
According to the U.S. Army's plans for the future, their soldiers will be able 

to carry huge weights, live off their fat stores for extended periods and even 
regrow limbs blown apart by bombs. 

 
The plans were revealed by novelist Simon Conway, who was granted 

behind-the-scenes access to the Pentagon's high-tech Defense Advanced 
Research Projects Agency. 

 

DARPA has long experimented with exoskeletons, which are machines that 
assist normal soldiers in ways that permit them to lift weights far in excess 

what a normal human being can lift and run at far greater speeds. 
 

The agency's most controversial research has been in the area of genetically 
modifying a human to perform tasks and function in ways that are currently 

not feasible, the Daily Mail noted. 
 

In particular, modifications would include developing soldiers who could go 
for as many as 40 hours without sleep, carry heavy loads, go days without 

eating and communicate telepathically.2 
 

 
 

 

 

 

 

 
2 Sources include: BusinessFinanceNews.com; DARPA.mil; Wired.com; DailyMail.com.uk;                                           
Learn more: http://www.naturalnews.com/051195_DARPA_super_soldiers_genetic_engineering.html#ixzz49Ga8YT2I 

http://www.dailymail.co.uk/sciencetech/article-2187276/U-S-Army-Soldiers-able-run-Olympic-speed-wont-need-food-sleep-gene-technology.html
http://www.naturalnews.com/051195_DARPA_super_soldiers_genetic_engineering.html#ixzz49Ga8YT2I
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By Eric Tegler 
Dec 16, 2015 
 

Russia and China's "Enhanced Human 
Operations" Terrify the Pentagon 
"We're going to have to have a big, big decision on 

whether we're comfortable going that way." 

 

U.S. adversaries are already working on something America is reluctant to: 
Enhanced Human Operations (EHO). 

http://www.popularmechanics.com/author/7575/eric-tegler/
http://breakingdefense.com/2015/12/will-us-pursue-enhanced-human-ops-depsecdef-wonders/
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EHOs entail modifying the body and the brain itself, creating what some have 
called "super soldiers." At a press conference laying the Defense Department's 
future research and development strategy on Monday, Deputy Defense Secretary 
Bob Work warned that America would soon lose its military competitive advantage 
if it does not pursue technologies such employing artificial intelligence. 

"Now our adversaries, quite frankly, are pursuing enhanced human operations, 
and it scares the crap out of us," Work said. 

Altering human beings from the inside to more effectively fight in combat presents 
ethical dilemmas for American scientists and military planners. Work says those 
ethical concerns typically don't apply to authoritarian governments like Russia's or 
China's, but their lack of hesitation in developing EHOs may force America's hand. 

"We're going to have to have a big, big decision on whether we're comfortable 
going that way," Work admits. 

What sort of enhancement are we talking about? As yet, the Pentagon has not 
been specific, but we can infer several likely human mods from previous work done 
by DARPA, and our own imagination. 

"NOW OUR ADVERSARIES, QUITE FRANKLY, ARE PURSUING ENHANCED 
HUMAN OPERATIONS, AND IT SCARES THE CRAP OUT OF US." 

Exoskeletons 

As early as 1985, retired four-star Army General Paul F. Gorman sketched out a 
"SuperTroop" exoskeleton for DARPA that would protect soldiers from chemical, 
biological, electromagnetic, and ballistic threats, including direct fire from a .50-
caliber bullet. Audio, visual, and haptic (touch) sensors were part of the design. 

 

http://www.popularmechanics.com/military/research/a11673/the-iron-man-suit-in-real-life-is-coming-darpa-17493769/
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DARPA IS GETTING CLOSER TO AN IRON MAN SUIT 

 
They've tested the bionic arms and legs. Now they'll see which ones work together in 

a unified suit. 

More recently, the Navy has explored the use of exoskeletons for lifting heavy loads and 
enhancing shipboard firefighting/damage control operations. In 2013, DARPA partnered 
with U.S. Special Operations Command on a light exoskeleton suit called TALOS 
(Tactical Assault Light Operator Suit). Every time the discussion comes up, someone 
mentions Iron Man. 

Drugs and Vaccines 

You could argue that humans have already been boosted, at least primitively. ISIS and 
other terrorist organizations have an extensive history of handing their fighters 
hallucinogens and other drugs to bolster their savagery. 

http://www.popularmechanics.com/military/research/a11673/the-iron-man-suit-in-real-life-is-coming-darpa-17493769/
http://www.popularmechanics.com/military/research/a11673/the-iron-man-suit-in-real-life-is-coming-darpa-17493769/
http://www.popularmechanics.com/military/research/a11673/the-iron-man-suit-in-real-life-is-coming-darpa-17493769/
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Robert Work 

DOD 

Apparently DARPA's Defense Sciences Office (DSO) investigated a mind-altering pain 
vaccine. Once injected into a soldier who had been shot, the vaccine would theoretically 
reduce the pain from inflammation and swelling. After 30 seconds of agony, the soldier 
would feel no pain for 30 days. As long as the bleeding was contained the soldier could 
keep fighting.  

The government's research into halting the bleeding yielded another program that 
involved injecting millions of microscopic magnets into a person, which could later be 
brought together into a single area to stop bleeding with the wave of a wand.  

DARPA has also studied whales and dolphins—mammals that don't need to sleep in long 
chunks like humans do—as inspiration for creating a soldier who requires little to no sleep 
for a week or more. Whales and dolphins independently control the left and right lobes of 
their brains, keeping one alert while the other sleeps. It's not known if DAPRA scientists 
made any progress with human lobe control, but they did explore powerful anti-sleep 
drugs like Modafinil. 

AFTER 30 SECONDS OF AGONY, THE SOLDIER WOULD FEEL NO PAIN FOR 30 
DAYS. 
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Brain Implants  

Enhancing soldiers' endurance isn't limited to exoskeletons. Under a program called the 
Brain-Machine Interface, DSO investigated how brain implants improve cognitive ability. 
Scientists sought to implant a computer chip in a rat's brain to see if they could remotely 
control the animal's movements. If success could be replicated in humans, it might 
eventually lead to remote guidance or control of a human being on the battlefield. 
Seriously. The program also explored the possibility of enabling soldiers to communicate 
with each other by thought alone. 

Enhanced Human Operations would also theoretically include psychological or cognitive 
programming. Again, it could be argued that humans have long been psychologically 
programmed for war, from Nazi soldiers to Al Qaeda terrorists. But brain implants that 
trigger specific thought patterns or even instructions might be in the cards. So too might 
be extending the human being as an information, surveillance, and reconnaissance node 
by infusing the body with a variety of sensors and communications relays. 

The possibilities for EHOs may be limited only by our imagination—and how much our 
own creations scare the crap out of us. 
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Engineering Humans for War 
Inside the Pentagon’s efforts to create a super-soldier—and change the future of 
the battlefield 3 

Retired four-star general Paul F. Gorman recalls first learning about the 
“weakling of the battlefield” from reading S.L.A. Marshall, the U.S. Army 

combat historian during World War II. After interviewing soldiers who 
participated in the Normandy beach landings, Marshall had learned that 

fatigue was responsible for an overwhelming number of casualties. 

“I didn’t know my strength was gone until I hit the beach,” Sergeant Bruce 

Hensley told Marshall. “I was carrying part of a machine gun. Normally I could 
run with it … but I found I couldn’t even walk with it. … So I crawled across 

the sand dragging it with me. I felt ashamed of my own weakness, but looking 
around I saw the others crawling and dragging the weights they normally 

carried.” Another officer told of the effects of “fear and fatigue.” 

 

Could Human Enhancement Turn 

Soldiers into Weapons That Violate 

International Law? 

“Soldiers get tired and soldiers get fearful,” 

Gorman told me last year. “Frequently, 
soldiers just don’t want to fight. Attention 

must always be paid to the soldier himself.” 

For decades after its inception in 1958, the Defense Advanced Research 
Projects Agency—DARPA, the central research and development organization 

of the Department of Defense—focused on developing vast weapons systems. 

Starting in 1990, and owing to individuals like Gorman, a new focus was put 
on soldiers, airmen, and sailors—on transforming humans for war. The 

progress of those efforts, to the extent it can be assessed through public 

 
3 http://www.theatlantic.com/international/archive/2015/09/military-technology-pentagon-robots/406786/ 

http://www.theatlantic.com/technology/archive/2013/01/could-human-enhancement-turn-soldiers-into-weapons-that-violate-international-law-yes/266732/
http://www.theatlantic.com/technology/archive/2013/01/could-human-enhancement-turn-soldiers-into-weapons-that-violate-international-law-yes/266732/
http://www.theatlantic.com/technology/archive/2013/01/could-human-enhancement-turn-soldiers-into-weapons-that-violate-international-law-yes/266732/
http://www.theatlantic.com/technology/archive/2013/01/could-human-enhancement-turn-soldiers-into-weapons-that-violate-international-law-yes/266732/
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information, hints at war’s future, and raises questions about whether military 

technology can be stopped, or should. 

Gorman sketched out an early version of the thinking in a paper he wrote for 

DARPA after his retirement from the Army in 1985, in which he described an 
“integrated-powered exoskeleton” that could transform the weakling of the 

battlefield into a veritable super-soldier. The “SuperTroop” exoskeleton he 
proposed offered protection against chemical, biological, electromagnetic, and 

ballistic threats, including direct fire from a .50-caliber bullet. It “incorporated 
audio, visual, and haptic [touch] sensors,” Gorman explained, including 

thermal imaging for the eyes, sound suppression for the ears, and fiber optics 

from the head to the fingertips. Its interior would be climate-controlled, and 
each soldier would have his own physiological specifications embedded on a 

chip within his dog tags. “When a soldier donned his ST [SuperTroop] 
battledress,” Gorman wrote, “he would insert one dog-tag into a slot under 

the chest armor, thereby loading his personal program into the battle suit’s 
computer,” giving the 21st-century soldier an extraordinary ability to hear, 

see, move, shoot, and communicate. 

At the time Gorman wrote, the computing technology needed for such a device 
did not yet exist. By 2001, however, DARPA had unveiled two exoskeleton 

programs, and by 2013, in partnership with U.S. Special Operations 

Command, DARPA had started work on a super-soldier suit called TALOS 
(Tactical Assault Light Operator Suit) unlike anything in the history of warfare. 

Engineered with full-body ballistics protection; integrated heating and cooling 
systems; embedded sensors, antennas, and computers; 3D audio (to indicate 

where a fellow warfighter is by the sound of his voice); optics for vision in 
various light conditions; life-saving oxygen and hemorrhage controls; and 

more, TALOS is strikingly close to the futuristic exoskeleton that Gorman first 
envisioned for DARPA 25 years ago, and aims to be “fully functional” by 2018. 

“I am here to announce that we are building Iron Man,” President Barack 
Obama said of the suit during a manufacturing innovation event in 2014. 

When the president said, “This has been a secret project we’ve been working 

on for a long time,” he wasn’t kidding. 

* * * 

It was the collapse of the Soviet Union that accelerated many of DARPA’s most 
radical super-soldier science programs. The revelation that the Soviets had 

developed an extensive biological-weapons program caused DARPA to bring 
biologists into its ranks, and with the life sciences at the fore, DARPA began 

to look inside the human body, toward a scientific capability that could 

transform soldiers from the inside out. 
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“Soldiers having no physical, physiological, or cognitive 

limitation will be key to survival and operational 

dominance in the future.” 

In 1999 DARPA created the Defense Sciences Office (DSO) and made Michael 

Goldblatt its director. Goldblatt was a biologist and venture capitalist from the 
Midwest who, during the food-related national health scare that followed three 

children’s deaths from eating E. coli-contaminated hamburgers at Jack in the 
Box restaurants, became hyper-aware of pathogens. “A guy I was working 

with, Alvin Chow, and I came up with a technology for self-sterilizing packages 
… that sterilized products in the field,” he told me in a 2014 interview. Thinking 

the technology could be useful to the government, he called Larry Lynn, the 

director of DARPA. “I told Larry … how [the self-sterilizing packages] could be 
used in field hospitals or on the battlefield. Larry was blown away. He said, 

‘We want you to come to DARPA.’ And I did.” 

The turn of the century “was a radical time to be at DARPA,” Goldblatt said. 
He believed that defense sciences could demonstrate that “the next frontier 

was inside of our own selves,” and he became a pioneer in military-based 
transhumanism—the notion that man can alter the human condition 

fundamentally by augmenting the body with machines and other means. At 
the time, the threat from biological warfare was in his words “growing far 

faster than the solutions were coming in. … [President] Clinton gave lots of 

money to the countermeasures program for unconventional pathogens,” with 
the result that DARPA had plenty of funding for biology programs. Goldblatt 

saw the creation of the super-soldier as imperative to 21st-century warfare. 

Goldblatt ran the DSO until 2004, and when he spoke to me last year, he could 
only describe unclassified programs. More than 10 years after his departure, 

the status of the “super-soldier” pursuits he helped launch is murky; DARPA’s 
highest-risk, highest-payoff programs remain secret until they are unveiled 

on the battlefield. Still, given the progress of the exoskeleton, these or similar 

programs could be closer to reality than anyone realizes. 

 

One idea was to find a way to get a wounded soldier to go 

into a kind of suspended animation until help arrived. 

Bears hibernate. Why can’t man? 

“Soldiers having no physical, physiological, or cognitive limitation will be key 

to survival and operational dominance in the future,” Goldblatt told his 

program managers a few weeks after his arrival. One program in the DSO, 
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called Persistence in Combat, addressed three areas that slowed soldiers down 

on the battlefield: pain, wounds, and excessive bleeding. 

Goldblatt hired a biotechnology firm to develop a pain vaccine. If a soldier got 

shot, Goldblatt explained, the vaccine would “reduce the pain triggered by 
inflammation and swelling,” the desired result being “10 to 30 seconds of 

agony then no pain for 30 days.” Such a vaccine would allow the warfighter 
to keep fighting so long as bleeding could be stopped. To develop new ways 

to try to stop bleeding, Goldblatt initiated another program that involved 
injecting millions of microscopic magnets into a person, which could later be 

brought together into a single area to stop bleeding with the wave of a wand. 

Another idea was to find a way to get a wounded soldier to go into a kind of 

hibernation, or suspended animation, until help arrived. Achieving this goal 
would give a soldier precious hours, or even days, to survive blood loss and 

avoid going into shock while awaiting evacuation or triage. Bears hibernate. 

Why can’t man? Could a chemical compound produce such a state? 

 

What if soldiers could have 10 times the muscle 

endurance of enemy soldiers? What if they could 

leap seven feet or do 300 pull-ups a day? 

Sleep, too, was a focus of intense research at DSO. In the Continually Assisted 

Performance program, scientists worked on ways to create a “24/7 soldier,” 
one who required little or no sleep for up to seven days. If this could be 

achieved, an enemy’s need for sleep would put him at an extreme 
disadvantage. Goldblatt’s program managers hired marine biologists studying 

certain sea animals to look for clues. Whales and dolphins don’t sleep; as 
mammals, they would drown if they did. Unlike humans, they are somehow 

able to control the lobes of their left and right brains so that while one lobe 
sleeps, the opposite lobe stays awake, allowing the animal to swim. While 

some DARPA scientists ruminated over the question of how humans might one 
day control the lobes of their own brains, other scientists experimented with 

drugs like Modafinil, a powerful medication used to counter sleep apnea and 

narcolepsy, to keep warfighters awake. 

Other programs explored other questions. What if soldiers could have 10 times 
the muscle endurance of enemy soldiers? What if they could leap seven feet 

or do 300 pull-ups a day? Under the DSO banner, in a program called the 
Brain-Machine Interface, DARPA scientists studied how brain implants could 

enhance cognitive ability. The program’s first goal was to create “a wireless 
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brain modem for a freely moving rat,” DARPA’s Eric Eisenstadt stated at a 
technology conference in 2002.The scientists would implant a chip in the rat’s 

brain to see if they could remotely control the animal’s movements. 

“The objective of this effort,” Eisenstadt explained, “is to use remote 
teleoperation via direct interconnections with the brain.” The bigger objective 

was to allow future “soldiers [to] communicate by thought alone. … Imagine 
a time when the human brain has its own wireless modem so that instead of 

acting on thoughts, warfighters have thoughts that act,” Eisenstadt 
suggested. But a 2008 report by defense scientists raised some warnings. “An 

adversary might use” brain technology “in military applications. … An extreme 

example would be remote guidance or control of a human being.” Other critics 
said that the quest to enhance human performance on the battlefield would 

lead scientists down a morally dangerous path. 

Michael Goldblatt disagreed. “How is having a cochlear implant that helps the 
deaf hear any different than having a chip in your brain that could help control 

your thoughts?” he asked. When questioned about unintended consequences, 
like controlling humans for nefarious ends, Goldblatt insisted, “There are 

unintended consequences for everything.” 
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BUDGET, INTEL & CYBER, LAND, STRATEGY & POLICY 

Will US Pursue 

‘Enhanced Human 

Ops?’ DepSecDef 

Wonders 
By SYDNEY J. FREEDBERG JR.  

December 14, 2015, 2015 at 6:46 PM 

 

WASHINGTON: The Defense Department’s Third Offset Strategy is designed to 

create new advantages over adversaries now that Russia and China are 

developing stealth fighters, cyber weapons, and precision missile arsenals of their own. 

With studies well underway and up to $15 billion budgeted for experimentation in 2017, 

the emerging answer is a cluster of technologies related to artificial intelligence. 

But that advantage is not likely to last long, Deputy Defense Secretary Bob 

Work warns. Since the revolution in artificial intelligence and robotics is being driven by 

the commercial sector, and software crosses borders easily (legitimately or not), it’s 

entirely possible for the Russians and Chinese to exploit the same technologies we do, 
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Work said. In fact, their more flexible ethics may allow them to exploit technologies we 

don’t. 

 

German Panzers cross the Ardennes to take French forces by surprise, 1940. 

The Authoritarian Alternative 

When the Defense Department launched the “Second Offset” — precision guided 

weapons, stealth, and networks — circa 1975, “we knew the Russians, the Soviets, 

couldn’t follow,” Work said. Today, “we can’t make that assumption,” he said. “This is 

much more like the interwar period” — between 1919 and 1939, when the Germans 

developed blitzkrieg while the US and Japan led on aircraft carriers — when all the 

technologies were available to anyone, and the advantage went to whoever put the pieces 

together best 

In at least one area, our adversaries are ahead: enhancing human performance by 

modifying the body and brain itself. “Now our adversaries quite frankly are pursuing 

enhanced human operations and it scares the crap out of us, really,” Work said. “We’re 

going to have to have a big, big decision on whether we’re comfortable going that way.” 

So far, the US military has focused on better equipment for the human — heads-up 

displays, wearable electronics, better body armor, maybe even exoskeletons — rather 

than upgrading the human being him- or herself. 
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Robert Work 

Even when adversaries pursue the same 

technologies as we do, their values mean 

they may pursue them very differently. 

“China’s investing heavily in robotics and 

autonomy, and the Russian chief of General 

Staff, [Valeriy] Gerasimov, recently said that 

the Russian military is preparing to fight on the roboticized battlefield, and he said, I quote, 

‘in the near future it is possible a fully robotized unit will be created capable 

of independently conducting military operations.'” 

The idea of roving Russian robo-tanks is the stuff of sci-fi nightmares. In the US military, 

“we believe strongly that humans should be the only ones to decide when to use lethal 

force,” Work emphasized. “[But] authoritarian regimes who believe people are 

weaknesses in the machine…. they will naturally gravitate towards totally automated 

solutions,” Work said. “Why do I know that? Because that’s exactly the way the Soviets 

[conceived] their recon-strike complex; it was going to be completely automated.” 

By contrast, the US offset strategy is all about empowering humans with machines, not 

replacing them. As impressive as computers can be, after all, every mammal is the 

product of hundreds of millions of years of evolution in which anyone who didn’t react 

effectively to threats got eaten. That means human beings still bring something to the 

battlefield. 

Computers will help humans sort through masses of data, react to threats moving too fast 

for human reflexes, and control automated wingmen or weapons — but the humans will 

always be making the larger decisions. That centaur-like synergy of machine speed and 

human insight, Work feels, will provide a crucial advantage over adversaries who rely on 

either alone. 
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Gen. Mark Milley 

Making It Happen: Up To $15 Billion In FY17 

“In this environment there will be a lot of fast followers; I’m okay with that as long as we’re 

a fast leader,” Work said. “If people are chasing our exhaust, that’s okay with me.” 

At this stage, though, the offset strategy is less about making anyone chase our exhaust 

and more about designing the car. Work has his hypotheses about what technologies and 

tactics will work, but they’re still in the testing stage, he emphasized. 

“Don’t expect in the ’17 budget to see $30 billion in this,” Work said. “What you’re probably 

going to see is closer to the order of $12 to $13 to $15 billion [for] wargaming, 

experimentation, and demonstrations.” Only in subsequent years will the technologies 

that prove out get substantial funding — if it can be found. 
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“There are lot of potential technologies” that could be “accelerated” into the field, the Army 

Chief of Staff, Gen. Mark Milley, said after Work’s speech at the CNAS conference. The 

Army is already pioneering manned-unmanned teaming between its AH-64 Apache 

attack helicopters and Grey Eagle drones, he noted. Future advances in information 

technology could lead to smaller, more deployable command posts or convoys of self-

driving trucks. 

“There are some things out there that do exist and we could use them even in the near 

term,” Milley said. “There’s things being done today in robotics, for example, that have 

great promise to be used on battlefields, and we could accelerate some of that.” 

But “acceleration” isn’t free, and needs like personnel costs and combat readiness have 

to take priority, Milley said. “The problem with the modernization piece is not so much the 

technologies or the ideas. The problem is money,” he said, rubbing his fingers together. 

“The modernization accounts, the S&T [science and technology]-type accounts over the 

last many years, for the Army, have been underfunded significantly.” 

 

Army soldiers train with a 

PRC-117G digital radio in 

Afghanistan. 

The Human 

Dimension 

Adversaries 

catching up to our 

technology isn’t the 

only concern. Even 

America’s much-

vaunted advantage 

in the quality of its 

people may not be 

the enduring 

advantage we 

hope it is. 
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“Look, I’m not willing to say we will have an enduring advantage in human capital over 

the course of this competition,” Work said. “I believe we have a marked advantage as 

we start.” 

“I will put the innovation of this armed force against any fricking other force on the planet!” 

Work declared. ” And we will ride that for a good period of time. [But] if they start to really 

say, ‘we want to empower our junior leaders, we’re willing to let them make mistakes, 

we’re going to let them try innovation and fail’ — if they can do that better than us — that’s 

a problem.” 

In fact, though Work didn’t say so, there is a definite historical precedent for the forces of 

an authoritarian state being more innovative, adaptable, and decentralized than their 

democratic opponents. Imperial Germany invented “infiltration tactics,” the basis of all 

modern ground tactics, in World War I. Operating on their own initiative, small teams 

ofstosstruppen — stormtroopers — slipped through gaps in the rigid defense lines of the 

French and British, finally breaking the stalemate of trench warfare, albeit too late to win 

the war. Nazi Germany put infiltration tactics on tank treads, with radio communications 

and air support. The result was the blitzkrieg, which literally drove circles around the 

hidebound commanders of democratic France and Britain. (This innovation, along with 

the development of aircraft carriers, radar, and other new tactics and technologies, is 

often called a Revolution in Military Affairs). In short, a country that brutally suppressed 

political dissent still managed to encourage initiative and innovation in military matters. 

China and Russia haven’t reached this state. Perhaps they never will. For now, Work 

certainly believes the human element is not only a crucial American advantage but is also 

essential to making full use of the non-human elements of the offset strategy. 

“The theme that came out over and over again was what we call human-machine 

collaboration and combat teaming,” Work said. “AI and autonomy will allow entirely new 

levels of man-machine symbiosis, letting each do what they do best.” 
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AIR, INTEL & CYBER, LAND, SEA, SPACE, STRATEGY & POLICY 

Iron Man, Not Terminator: The Pentagon’s 

Sci-Fi Inspirations 
By SYDNEY J. FREEDBERG JR.  

Published May 3, 2016 at 1:28 PM 

 

WASHINGTON: “When most people when they hear me talk about this, 

they immediately start to think of think of Skynet and Terminator,” said the 

deputy secretary of defense. “I think more in terms of Iron Man.” The 

Pentagon wants artificial intelligence, said Bob Work, but it doesn’t want 

“killer robots that roam the battlefield” without… human control. 

Instead, Work said told an Atlantic Council conference, citing half-a-dozen 

science fiction stories from Iron Man to Stark Trek to Ender’s Game, the 

goal is something like the JARVIS software that runs Tony Stark’s fictional 

super-suit: “a machine to assist a human where the human is still in control 

in all matters, in all matters, but the machine makes the human much more 

powerful and much more capable.” 
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Robert Work 

A Marine Corps artilleryman turned 

national security intellectual, Bob 

Work is lead architect of the Defense 

Department’s high-tech “offset 

strategy,” which seeks to offset the 

always superior numbers and 

growing technological sophistication 

of Russia, China, and other 

adversaries by developing new tools and tactics. While 

electromagnetic railguns, lasers, hypersonic weapons, and more are all 

being funded and developed, artificial intelligence has increasingly become 

the unifying idea of the offset. 

“The Third Offset is really kind of simple at its core,” Work said. (The first 

offset was nuclear weapons, the second smart weapons). “It basically 

hypothesizes that the advances in artificial intelligence and autonomy [are] 

going to lead to a new era of human-machine collaboration and combat 

teaming.” 

Smart weapons of a sort have been around since 1943, when the Germans 

launched the first acoustic homing torpedo and first radio-guided missile. 

But there’s no precedent for artificial intelligence, which means many of the 

people who’ve thought hardest about it aren’t strategists or scientists, but 

science fiction writers. 

“People have been thinking about this for quite some time and you can 

learn very interesting things [from] A lot of the stuff that you read in science 

fiction,” Work said. 

So what is Work’s favorite food for thought? Besides Iron 

Man and Terminator, he praised the Atlantic Council’s “Art of Future 

Warfare” project (to which I contributed a fictional Russian invasion of 

Estonia) and promised to read the next anthology of offset strategy-themed 
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stories. But he also identified an array of sci-fi classics, from multi-media 

franchises like Iron Man to relatively obscure texts like the Bolo stories, 

“one of my favorite book series.” 

Air Force officer and diplomat turned author Keith Laumer‘s best-known 

stories concern theBolos, gigantic robot tanks with planet-shaking 

weapons. The twist is that Laumer’s artificially intelligent war machines are 

loyal, moral, and honorable — often more so than their human masters, 

which drives much of the conflict in the series. Work singled out the loyal 

way Bolos work with and for human officers as a model for real-world 

artificial intelligence to aspire to. 

Work also extolled Orson Scott Card’s Ender’s Game — “I didn’t think was 

all that good of a movie but it was a heck of a book” — for its depiction of a 

commander directing far-flung forces via computer networks. The story also 

shows the psychological toll that even such abstract, remote warfare takes 

on those who lead it. 

Worse yet, in Ender’s Game the commanders are pre-pubescent children 

picked for their adaptability and agility of mind. As the pace of technological 

change accelerates, Work wondered aloud, will we need to take Ender as 

our model and have “younger and younger and younger commanders?” 

In addition, Work cited David Weber’s space-battles stories — a kind of sci-

fi version of Admiral Nelson and Horatio Hornblower, where the 

commander’s personality is crucial to victory. He also invoked John 

Ringo’s Posleen stories where future soldiers, like Iron Man, wear powered 

armor that not only protects but boosts their strength, speed, and senses. 

(This trope originated with Robert Heinlein’s novel Starship Troopers, which 

bears almost no resemblance to the film of the same name). 

Then there was Star Trek, the mothership that made science fiction 

(relativel) mainstream in American culture. Work cited William Shatner’s 

famously cantankerous captain for his willingness to get creative and break 

https://en.wikipedia.org/wiki/Keith_Laumer
http://tvtropes.org/pmwiki/pmwiki.php/Literature/Bolo
http://tvtropes.org/pmwiki/pmwiki.php/Literature/EndersGame
http://tvtropes.org/pmwiki/pmwiki.php/Literature/HonorHarrington
http://tvtropes.org/pmwiki/pmwiki.php/Literature/LegacyOfTheAldenata
http://tvtropes.org/pmwiki/pmwiki.php/Literature/LegacyOfTheAldenata


 

28 
 

28 AI Enhanced Trans-Human Military Operations 

the rules when necessary, as when Kirk hacked the Star Fleet Academy 

simulator to win the unwinnable Kobayashi Maru scenario. 

“I don’t believe that the commander who listens to the machine all the time 

is going to be the best commander,” Work said. Sometimes, he continued 

to laughter, “it’s going to be like James T. Kirk on the Kobayashi 

Maru where he says, okay, I understand the rules of the game, but I’m 

going to change the rules.” 

What future military training — and reading science fiction — needs to 

teach young officers, Work said, is “never ever believe that the computer is 

always going to be write. Trust your judgment — and then we have to train 

them to operate [in that environment] and to cheat if necessary.” 
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Robot Brains Where & When You Want ‘Em 
 
 

April 11, 2016 

 
Classic science fiction imagined evil master computers remote-controlling 
their mindless robot minions. It imagined good-guy droids that were 
basically humans in tin suits. But as the actual science of 
autonomy evolves, reality is looking a lot weirder. 

The user interface may be in an ordinary Android tablet, but the artificial 

intelligence itself may reside in a pod under an airplane’s wing, in a ground 

station directing a distant drone or in a processor strapped to a soldier. Or 

the electronic brain maybe everywhere and nowhere at once, with the tasks 

of thinking distributed across multiple locations in a network. That flexibility 

is central to Deputy Defense Secretary Bob Work’s vision of theThird Offset 
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Strategy, in which artificial intelligence and human creativity combine, like 

acentaur, to create an enduring technological advantage for US forces. 

Robert Work 

In essence, software is a payload. 

Once you get the algorithms to work 

in one place — on an A-10 jet or a V-

22 tiltrotor, for example — you can 

repackage them relatively easily to 

work somewhere else. That includes 

the algorithms for autonomy. 

We’re “developing different autonomy 

services that can be hosted at different locations,” said Raytheon senior 

engineering fellow David Bossert. Using Defense Department open 

standards and a “service-oriented architecture,” the overall autonomy 

package consists of multiple optional modules that can be tailored to the 

mission and the platform. The user gets information and issues commands 

with an Android, but the interface software on the tablet can be either the 

Air Force-developed Android Tactical Assault Kit (ATAK) or the Marine 

Corps KILSWITCH . 

That approach allowed Raytheon to port its Persistent Close Air Support 

(PCAS) software from an Air Force jet to a Marine tilt-rotor, an Army 

helicopter, and ultimately an Unmanned Aerial Vehicle, he said. “Even 

though we had some of the PCAS services on an A-10 and then a MV-

22 and an AH-64, we were able to take them and put them on a UAV,” 

Bossert told me. Now Raytheon is re-repackaging PCAS for the infantry as 

part of DARPA’s Squad-X program. 

On the A-10, the PCAS computer and its communications kit were housed 

in a pod under the wing. There wasn’t room to do that on the much 

smaller MQ-1C Grey Eagle, the Army variant of the famous Predator, 

Bossert said, so “all the autonomy and computing resources [were] hosted 
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in the ground control stations.” In Squad-X, he continued, “each soldier will 

have a processor,” as well as each Unmanned Ground Vehicle (UGV). 

“The beauty about this is it’s not necessarily hardwired like an aircraft bus,” 

he said. “It’s actually distributed so you can do this over the radio.” Different 

parts of the computer “brain” can be in different physical locations. 

 

DARPA Squad-X focus areas 

Such distributed systems will be particularly useful for the DARPA Squad-X 

initiative, which aims to bring the information age — networks, smart 

weapons, robotics — to the blood-and-mud world of the infantry squad. 

Raytheon is handling the autonomy portion of the project. It would be 

horrendously impractical to have one big computer brain in a pod or control 

station. How would the squad carry it? Where would they plug it in? So 
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Squad-X will use lots of little brains, linked together as one mind via radio in 

a wireless network, building on current Army systems like Nett Warrior. 

That network will be designed to be resilient against hacking, jamming, and 

mundane interference, Bossert said, but the software has to keep working 

even when the network goes down. One lesson from the PCAS project is 

“it’s not if the radio drops out, it’s when the radio drops out,” he said. 

“I’m going to lose comms when I least expect it.” 

Raytheon isn’t just applying the lessons of PCAS to Squad-X: It’s actually 

building its software for the one on the foundation of the other. Both are 

DARPA projects involving autonomy, but the details were very different. 

 

An A-10 “Warthog” firing its infamous 
30 mm gun. 

For PCAS, said Bossert, “our only 

metric [of success] was to decrease 

the timeline forClose Air 

Support [CAS] from about 30 

minutes, [given] an A-10 that was 20 nautical miles away… down to six 

minutes or less,” which essentially is the time it took the A-10 to cover the 

20-mile distance. The PCAS software streamlined the process of calling in 

an airstrike to the point where all the planning was done during that six-

minute transit. The software transmitted target information from the forward 

observer to the pilot, outlined a route for the attack run, and suggested the 

best weapon to destroy the target with minimum collateral damage. 

Squad-X is much more complex. First of all, for robots, operations on the 

ground — a cluttered, messy environment full of both stationary and 

moving objects — are much more complex than operations in 

relatively empty domain of air. Second, Squad-X envisions much more than 

calling in air support. Its software has to control mini-drones and 

Unmanned Ground Vehicles (UGVs), integrate data from long-range 

http://breakingdefense.com/2013/04/wi-fi-goes-to-war-10th-mountain-cuts-electronic-umbilical-as-co/
http://breakingdefense.com/2015/12/us-jammed-own-satellites-261-times-in-2015-what-if-an-enemy-tried/
http://breakingdefense.com/2016/04/army-never-outgunned-if-joint-force-can-help/
http://breakingdefense.com/2016/04/army-never-outgunned-if-joint-force-can-help/
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sensors, and update soldiers on the tactical situation and do it all without 

relying on GPS. 

Just fusing all the disparate data can be tricky. A human driving a car and 

talking on a cellphone will show up on optical sensors, acoustic sensors, 

and radio-frequency sensors, for example, so you need software that can 

figure out all three contacts represent the same real-world object, not three 

different things. “There are lots of correlation engines out there that do 

pretty well,” said Bossert, but getting them to work in a realistic tactical 

environment is “going to be a big part of the experimentation.” 

Then there’s the robotics aspect. Rather than remotely piloted robots like 

the Predator or bomb-squad bots, the Squad-X robots are supposed to 

figure out their own course of action in accordance with human commands. 

Those commands will initially be delivered over the Android but may one 

day come by voice and gesture. “Commercial industry’s helping us quite a 

bit” on this challenge, Bossert said, pointing to Google’s extensive work on 

self-driving cars. 

Clearly there’s a tremendous amount of work to be done, but there’s 

tremendous potential as well. When it comes to unmanned systems, said 

the head of Raytheon’s advanced missile systems unit, Thomas Bussing, 

“we’re not technology-limited; we’re more comfort-limited.” 

“The systems that we have today could do a lot more,” Bussing said, if we 

had the imagination and daring to exploit them. 

 

 

 

http://breakingdefense.com/2016/04/dsd-work-to-christen-darpas-robot-boat-sea-hunter/
http://breakingdefense.com/2016/03/3d-printing-key-to-hypersonic-weapons-raytheon/
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 ACQUISITION, INTEL & CYBER, SEA 

DSD Work Embraces DARPA’s 

Robot Boat, Sea Hunter 
By SYDNEY J. FREEDBERG JR.  

April 07, 2016 at 12:00 PM 

 

 

This afternoon, Deputy Defense Secretary and robotics booster Bob Work will christen 

the largest unmanned surface vessel in history. 4At 130 feet long and not quite 140 tons 

displacement, DARPA’s Sea Hunter dwarfs previous robotic boats, giving it the 

ruggedness and fuel capacity, about 70 days’ worth, to cross oceans on its own power 

without a manned mothership. But…Sea Hunter, aka ACTUV, is still much smaller than 

the Navy’s smallest manned warship, the Cyclone-class coastal patrol boat — 179 feet 

and 380 tons — let alone a frigate or destroyer. At just over $20 million apiece, it is 

vastly cheaper than manned craft, too. 

Sea Hunter‘s size and cost open an intriguing new niche in naval operations. Imagine 

swarms of small, inexpensive, and above all expendable unmanned craft scouting 

 
4 Watch the YouTube video of the launch at: https://youtu.be/DJ0oW3wcFuo   

http://breakingdefense.com/category/acquisition/
http://breakingdefense.com/category/intel-and-cyber/
http://breakingdefense.com/category/sea/
http://breakingdefense.com/2016/04/dsd-work-to-christen-darpas-robot-boat-sea-hunter/
http://breakingdefense.com/2016/04/dsd-work-to-christen-darpas-robot-boat-sea-hunter/
http://breakingdefense.com/author/sydney-j-freedberg-jr/
http://breakingdefense.com/2016/04/navy-seizes-1700-iranian-weapons-bound-for-houthis/
http://www.navy.mil/navydata/fact_display.asp?cid=4200&tid=2000&ct=4
http://www.navy.mil/navydata/fact_display.asp?cid=4200&tid=2000&ct=4
http://breakingdefense.com/2016/01/lcs-can-too-fight-russia-china-navy-leaders/
http://breakingdefense.com/2016/04/navy-seeks-to-speed-up-shipbuilding-amphibs-subs-destroyers/
http://breakingdefense.com/2014/10/who-pulls-trigger-for-new-navy-drone-swarm-boats/
https://youtu.be/DJ0oW3wcFuo
http://breakingdefense.com/2016/04/dsd-work-to-christen-darpas-robot-boat-sea-hunter/
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ahead of or escorting traditional task forces. If the roboats get blown up, it costs no lives 

and relatively little treasure. If the roboats survive, their sensors provide invaluable 

intelligence to the fleet, and intelligence can win wars. 

Sea Hunter is currently kitted out as a              
sub-hunter, with sonar to find submarines: 
Its program name is ACTUV, a nested 
acronym for ASW (Anti-Submarine 
Warfare) Continuous Trail Unmanned 
Vessel. But that’s arguably a misnomer. 
ACTUV is designed as a modular “truck” 
with the physical capacity and software 
“hooks” to install a wide variety of payloads, 
DARPA program manager Scott Littlefield 
told reporters. (Littlefield stuck to sensors, 
but the possibility of arming ACTUV 
certainly exists). 

So what’s crucial in the coming two-year test period is not any particular payload: It’s 

theautonomous artificial intelligence that directs the vessel’s operations overall. 

DARPA has worked hard getting the robot boat compliant with international collision 

regulations, or COLREGs. It has multiple redundant radars and collision-avoidance 

algorithms to keep it from running into other vessels, Littlefield said. The program is 

developing software that can distinguish a sailboat from a motor vessel, a crucial 

distinction under COLREGs since wind-driven craft can’t maneuver out of the way as 

easily. It should even be possible for ACTUV’s algorithms to understand the meaning of 

different bells, whistles, and horns, as COLREGs require for vessels in fog. If another 

craft wants to talk to ACTUV, however, the robot’s not smart enough to converse: The 

radio call will be patched through via satellite to a distant human. 

In fact, DARPA envisions constant human supervision for ACTUV. But it won’t be like a 

Predator drone, where a human constantly operates the unmanned system by remote 

control, Littlefield emphasized. Instead, the human will plan missions and issue general 

orders for the ACTUV to execute on its own, for example telling the vessel an area to 

sweep for enemy submarines. 

DARPA concept of ACTUV hunting an enemy 

submarine. 

 

http://breakingdefense.com/2016/02/faster-than-thought-darpa-artificial-intelligence-the-third-offset-strategy/
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During testing, a human will actually ride on Sea Hunter with a full set of controls just in 

case, said Littlefield, the same approach used on the experimental Google car. But the 

long-term plan is to put the human supervisor on shore or on a ship. 

 

Robert Work 

A major goal of testing will be working out 

how to operate ACTUV in coordination with 

vessels, both manned and unmanned. (The 

Army is working on similar “manned-

unmanned teaming” between drones and 

manned helicopters). Such a combination 

of humans and robots in a single, 

seamless, synergistic force — sometimes called a “Centaur” approach — is central to 

Deputy Secretary Work’s vision of future warfare, the so-called Offset Strategy. We 

can’t match Russia or China for numbers, the reasoning goes, but if we support our 

relatively few human combatants with robots, we can offset their advantage and prevail. 

 

 

SOCOM Wants YOU To Help Build High-

Tech ‘Iron Man’ Armor 
By SYDNEY J. FREEDBERG JR.on October 21, 2013 at 4:30 AM 

 

US special operators are notoriously low-profile “silent professionals.” But lately the 

Internet’s been abuzz over Special Operations Command’s effort to build a high-tech 

suit of bulletproof armor – TALOS, the Tactical Assault Light Operator Suit – that the 

normally understated chief of SOCOM, Adm. William McRaven, actually compared to 

the metal-clad superhero Iron Man. 

Make no mistake: This is no mistake. SOCOM is deliberately drumming up the hype 

because TALOS is the one thing they’re doing that they actually want everyone to hear 

http://breakingdefense.com/2015/12/robot-wars-centaurs-skynet-swarms/
http://breakingdefense.com/2015/12/robot-wars-centaurs-skynet-swarms/
http://breakingdefense.com/2015/11/centaur-army-bob-work-robotics-the-third-offset-strategy/
http://breakingdefense.com/2016/02/its-not-about-technology-bob-work-on-the-3rd-offset-strategy/
http://breakingdefense.com/2016/02/russia-china-drive-2017-budget/
http://breakingdefense.com/2016/01/robot-subs-electronic-warfare-cyber-navys-role-in-offset-strategy/
http://breakingdefense.com/2013/10/socom-wants-you-to-help-build-high-tech-iron-man-armor/
http://breakingdefense.com/2013/10/socom-wants-you-to-help-build-high-tech-iron-man-armor/
http://breakingdefense.com/author/sydney-j-freedberg-jr/
http://breakingdefense.com/2013/05/10/the-future-of-special-operations-lawrence-of-arabia-kim-007/
http://breakingdefense.com/2013/04/15/special-operations-what-new-powers-they-need-from-congress-and-pe/
https://news.google.com/news?ncl=dQIJrwK0NAe2HIM6jmzHiVNnZ_hdM&q=TALOS+%22Iron+man%22&lr=English&hl=en
https://news.google.com/news?ncl=dQIJrwK0NAe2HIM6jmzHiVNnZ_hdM&q=TALOS+%22Iron+man%22&lr=English&hl=en
http://www.army.mil/article/113332/_Iron_Man__style_suit_in_early_stages_of_development/
http://www.navy.mil/navydata/bios/navybio.asp?bioID=401
http://www.youtube.com/watch?v=2CzoSeClcw0
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about. It’s a conscious effort to get the word out to innovators in industry, academe, and 

even high schools who might otherwise have never thought of working with SOCOM. 

Why? Because without their help, TALOS is doomed to fail. 

TALOS’s goals stretch the art of the possible to the breaking point. By contrast, the 

regular Army is moving steadily forward with incremental improvements to existing body 

armor – which is already way ahead of the protection troops had ten years ago – and 

intends to field a “Soldier Protection System” at least 10 percent lighter than current 

suits by 2016. But SOCOM wants to leap ahead to a bulletproof suit so heavy that a 

human could hardly move in it without a strength-enhancing mechanism called an 

exoskeleton – and it wants a functioning “proof of concept” prototype by 2018. 

“The media frenzy that you’re talking about, that’s by design,” said Michael Fieldson, the 

SOCOM civilian who’s in charge of TALOS. “We want to get out there because this is a 

very challenging problem,” he told me. “You might not get there if you stuck to the 

traditional approach.” 

TALOS has already gotten a lot of attention: 80 companies, 11 universities, and four 

government-funded laboratories participated in an August planning session addressed 

by Adm. McRaven. Of the 46 companies that showed specific products at a 

demonstration in July – also attended by McRaven, who stayed twice the time allotted 

on his official schedule – half a dozen are already building exoskeletons. But those 

systems right now are “rudimentary,” Fieldson admitted. The 2018 deadline is still going 

to be tight, he said: “We’ll need every minute of that five-year period.” 

While SOCOM’s exploring all sorts of wearable computers, sensors, and advanced 

armor materials for its new super-suit, the highest and most crucial hurdle is the 

exoskeleton to carry all that weight – and the power system to run the exoskeleton. 

Current battery technology won’t cut it. Without some radical improvements, the 

exoskeleton will need a multi-kilowatt generator of the kind that runs on gas and weighs 

50 to 100 pounds. “The guy’s basically going to carry around a Honda generator on his 

back,” Fieldson said. “How are we going to be able to generate that kind of power?” 

http://breakingdefense.com/2013/08/08/sgt-daniels-miraculous-helmet-the-body-armor-revolution/
http://powerequipment.honda.com/generators
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TALOS doesn’t even have its own budget yet, Fieldson told me: “We’re not a program. 

We’re not a project. Right now, we’re a vision.” 

 

Army concepts for future armor. 

The Regular Army: Slow and Steady 

Compare SOCOM’s high-risk, high-reward approach to the much more modest – and 

much more manageable – Soldier Protection System, which is now officially a “program 

of record.” (That said, no one would tell me the actual budget numbers). “We’re looking 

at beginning initial production in the third quarter of FY [fiscal year] ’15,” said Lt. Col. 

Frank Lozano, the Army’s Project Manager for Soldier Protective Equipment. 

The Army has already awarded six development contracts, with more in 

negotiation.Ceradyne, Gentex, and Revision will develop competing helmets. Ceradyne 

and defense giant BAE will compete to build the body armor. AlphaMicron is (so far 

unchallenged) developing the eye protection, which will not only stop shrapnel but 

switch from sunglasses to clear at the touch of a button as troops move in and out of 

darkened buildings. 

So who’s working on the exoskeleton for SPS? Well, nobody: It’s not going to have one. 

https://peosoldier.army.mil/programs/pmspie/
http://www.ceradyne.com/
http://www.gentexcorp.com/default.aspx?pageid=2672
http://www.revisionmilitary.com/products/head-systems/view-products/
http://breakingdefense.com/tag/bae/
http://alphamicron.com/military-research-development/
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“Different organizations look at different technologies based on their level of maturity,” 

Lozano told me. “I’m responsible for fielding capabilities that can be realized in three to 

10 years…. lighter-weight soft armor designs, lighter-weight ceramic designs, and 

lighter-weight helmet designs that I can get a five, 10, 15 percent weight reduction on 

immediately.” 

In fact, Lozano expects most of the weight savings in SPS to come from more efficient 

design, not from new materials. “It’s probably 70:30,” he told me. Why? “Over the last 

ten years, we have needed to get new equipment out in the field very urgently,” he said. 

“That saves lives [but] you were constantly adding more material.” Now, with Iraq over, 

Afghanistan winding down, and the procurement system returning to a more deliberate 

approach, the Army actually has time to redesign its armor from scratch to get the most 

protection – and the least discomfort – for the lowest possible weight. 

 

An Army soldier wearing today’s protective — but bulky and awkward — body armor. 
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The Army’s approach doesn’t bet the farm on high-tech breakthroughs. “We’ve really 

pushed the limits of technology where we are right now,” Lozano told me. Unlike digital 

technologies such as computers and smartphones, body armor depends on inventing 

new physical materials: “The technology evolves very slowly,” Lozano said. 

But TALOS requires a revolution. SOCOM wants “a transformational change,” Fieldson 

told me. “We’re really trying to take more than just that little 10 percent increase in 

capability.” That’s part of why McRaven invoked Iron Man, to make clear that this is 

something different, Fieldson said: “We don’t want people to think of this as the next 

incremental improvement on what kit the operators currently have.” 

That’s why SOCOM has put out a computer-generated video showing a TALOS-

armored trooper shrugging off AK-47 rifle rounds at point-blank range. That’s why Adm. 

McRaven, addressing industry at the July demonstrations, declared: “I am very 

committed to this. I am very committed to it because I’d like that last operator we lost to 

be the last one we ever lose in this fight or the fight of the future, and I think we can get 

there.” 

That’s a utopian goal given the nature of war. And even if such invulnerable armor could 

be developed, could the United States afford it for every single service member in 

harm’s way? 

 

A Florida National Guard soldier mourns a fallen comrade. 

http://www.youtube.com/watch?v=CgiGU7yCvQM
http://www.youtube.com/watch?v=ePl9TC2ySUY
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Armoring The Elite, Or Everyone? 

While today’s body armor is issued to almost everyone, from special operators to 

support troops driving supply trucks, TALOS is currently intended only for a subset of a 

subset of a subset. It’s not for the whole ground force. It’s not for ordinary Army or 

Marine Corps infantrymen, who suffer the most casualties in most modern wars. It’s not 

even for lower-priority special operators like Civil Affairs, advisor teams, or, quite 

possibly, even the Army Rangers. It’s only for “direct action” units like the SEALs – of 

which McRaven is a veteran – that go on the highest-risk missions against the highest-

priority targets, such as Osama Bin Laden in 2011 or, less successfully the Somali-

based terrorist Ikrimah earlier this month. 

“We really don’t think everybody in SOF and certainly not everybody in the army would 

end up with one of these things,” said Fieldson. “It would be cost-prohibitive.” 

“Of course they say that!” exploded Robert Scales, the retired two-star commandant of 

the US Army War College, who’s been pushing since at least the mid-1990s for better 

equipment, including exoskeletons, for every infantryman. “This needs to be something 

that applies to the ground services [in general],” he told me. “A dead soldier from the 

10th Mountain Division counts just as much as a dead special operator.” 

“It’s not about cost: It’s about priorities,” Scales said. “You’ve seen the cost of the latest 

F-35?” (The latest installment of Joint Strike Fighters went for $7 billion).  Yet no fighter 

pilots have died to enemy action, as opposed to accidents, since the Iraqi air defense 

system was destroyed in the “shock and awe” attacks of 2003, compared to thousands 

of ground troops killed in the decade since. 

Why isn’t the nation investing billions in keeping infantrymen alive? Scales fumed. “Why 

isn’t that a priority?” 

But protective technology has its limits, especially in the mud and dust of ground 

combat. The brutal chaos of land battle is less susceptible to high-tech solutions than 

combat in clear blue sky, countered retired Lt. Gen. David Barno, a former senior 

commander in Afghanistan now at the Center for a New American Security. Technology 

could and did transform air warfare. American aviators suffered heavily from World War 

http://breakingdefense.com/2011/07/07/they-just-got-osama-so-put-your-money-where-the-rotors-are/
http://breakingdefense.com/2013/10/07/somali-raid-the-long-quiet-campaign-behind-fridays-seal-strike/
http://breakingdefense.com/2013/10/07/somali-raid-the-long-quiet-campaign-behind-fridays-seal-strike/
http://www.strategicstudiesinstitute.army.mil/pubs/people.cfm?authorID=104
http://breakingdefense.com/2013/07/30/f-35-prices-drop-8-percent-in-7-billion-deal/
http://breakingdefense.com/2013/03/19/army-brass-on-iraq-anniversary-shock-and-awe-never-again/
http://breakingdefense.com/2013/09/20/wargame-predicts-army-loses-high-tech-edge/
http://www.cnas.org/barno
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II right through Vietnam, where radar-guided anti-aircraft missiles joined traditional flak 

and fighter threats. Then a trio of innovations – long-range missiles, precision guidance, 

and stealth – allowed the US to take down air defense systems with minimal losses. 

“We have got the technological capability in our society, in our industrial base, to be 

able to dominate the air battlefield,” Barno told me. “There is no such technology on the 

ground.” 

Might TALOS be that breakthrough? Maybe, someday. In its current form, however, 

“there will be an incremental improvement,” Barno said. TALOS troopers could carry 

heavier armor and weapons, but basic tactics will remain the same as they have for a 

hundred years. 

 

Trench warfare in World War I. 

War Never Changes 

For all the technological advances of the last 100 years, “infantry combat has not 

undergone any radical change since the latter years of the First World War,” said Bruce 

http://breakingdefense.com/2013/09/17/plugging-airsea-battles-hole-lockheed-dishes-30m-for-key-lrasm-test/
http://breakingdefense.com/2012/11/27/will-stealth-survive-as-sensors-improve-f-35-jammers-at-stake/
http://www.amazon.com/Stormtroop-Tactics-Innovation-German-1914-1918/dp/0275954013/ref=sr_1_1?ie=UTF8&qid=1382296414&sr=8-1&keywords=stormtroop+tactics+gudmundsson
http://smallwarsjournal.com/author/bruce-gudmundsson
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Gudmundsson, a military historian and professor at Marine Corps University in 

Quantico, Va. The invention of the machinegun forced the infantry to stop marching 

shoulder-to-shoulder in the regular lines and columns in which they had fought – 

whether with rifle, musket, pike, or sword – for the thousands of years since recorded 

history began. Instead troops had to disperse into small teams trained to take cover, 

maneuver, and most importantly to make decisions on their own. 

“The key element is training,” Gudmundsson told me. “If a Western special operations 

guy trades equipment with a Third World militiaman, he retains the great bulk of his 

advantage.” In fact, all the essential categories of equipment are available to either 

sides: assault rifles, machineguns, grenades, rocket launchers, and nowadays even 

handheld radios, body armor, and night vision goggles. “While the versions of these 

weapons that Western soldiers have may be better than the ones used against them,” 

he said, “the degree of improvement is far from revolutionary.” 

Powered exoskeletons – probably not TALOS itself but its descendants – have 

the potentialto be a revolution. Imagine powered armor that let soldiers run through rifle 

fire at superhuman speed, like two-legged tanks. “Instead of moving three miles per 

hour, if you can move at a sustained rate of 10, 15, 20 miles per hour, that’s going to 

change that infantry combat equation immensely,” Barno said. “That’s really paradigm 

breaking.” 

“I think it’s smart to experiment with it,” Barno said. “You don’t want to go whole hog into 

this without knowing it works.” 

Special Operations Command, Barno said, is the ideal pathfinder into new ground-troop 

technology because it’s organizationally agile and ruthlessly pragmatic: “If it doesn’t 

work, they throw it in the trash and move on to something else.” 

If it does work for SOCOM, it’ll trickle down over time to the rest of the armed forces, 

Barno went on. “Individual kit on a 10th Mountain Division soldier now looks like what a 

Delta Force soldier would have had twenty years ago in a lot of ways,” he said, “and 

they [regular infantry] are better equipped than a Ranger squad in Afghanistan ten years 

ago.” 

http://smallwarsjournal.com/author/bruce-gudmundsson
http://breakingdefense.com/2013/08/09/the-army-gets-unreal-the-pros-cons-of-video-games-for-combat-training/
http://breakingdefense.com/2013/06/14/army-killed-new-carbine-because-it-wasnt-twice-as-good-as-current-m4/
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Scales agreed, up to a point. When the military went into Iraq without adequate 

protective gear, he recalled, “it took a milli-microsecond for the parents of America to 

wake up and say ‘tell me again why my son got shot through the chest because he 

didn’t have adequate body armor,’ but it was SOF that led the fight in those days and 

came up with technologies that soldiers use today.” 

“If SOF is the lead agent in this, if SOF is the real small-unit S&T program for the Army, 

fine,” Scales sighed. “The degree of resources lavished on small units is the be-all and 

end-all of Special Forces.” But that SOCOM has to lead the way “shows the bankruptcy” 

of the current system, he added: Ground troop tech like TALOS should be tri-service 

programs, he argued, with the costs shared by and different variants developed for the 

three ground forces, SOCOM, the regular Army, and the Marines – much like the Joint 

Strike Fighter for the three services that fly combat jets. 

No matter how well organized the effort, however, no matter how innovative the 

technology, ground combat will remain an ugly business in a way air war is not. 

“In close combat, you inevitably get into situations you can’t control,” Barno warned. 

“We’re still going to have soldiers that are in hand to hand combat, that kill people with 

knives, that wrestle an enemy soldier to the ground and hit him on the head with a rock.” 

Nor is there any way to remove the human from harm’s way, as is beginning to happen 

in air warfare with armed drones. With all sorts of obstacles, including innocent civilians, 

the ground environment is much more complicated for a computer to process than the 

open sky. So at least for now, said Barno, “we don’t have the technology to have 

a robotic vehiclethat has the same capabilities as a soldier… that can see, perceive, 

decide, act.” 

“That’s the most crucial part of what doesn’t change,” agreed Fieldson, SOCOM’s 

TALOS chief. “You want to keep the special operator’s ability to make decisions. 

Otherwise we wouldn’t have a person in the suit.” 

 

 

http://breakingdefense.com/2011/10/12/army-pushes-new-training-tech-for-army-infantry-squads/
http://breakingdefense.com/2012/11/01/army-creates-strategic-landpower-office-with-socom-marines/
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Robot Wars: Centaurs, Skynet, & Swarms 
By SYDNEY J. FREEDBERG JR.on December 31, 2015 at 4:00 AM 

 

 

 

 

Sorry, real robots won’t be this cute and friendly. 

WASHINGTON: I haven’t seen the new Star Wars movie yet — no spoilers in the 

comments section, please — but its vision of high-tech warfare is already looking 

quaint. Always at heart a fairy tale in space, the series puts humans in the cockpit and 

on the front lines, withdroids as adorable sidekicks. Meanwhile, real militaries are racing 

towards robotic war, where machines not only fire the weapons but make many of the 

decisions. 

http://breakingdefense.com/2015/12/robot-wars-centaurs-skynet-swarms/
http://breakingdefense.com/author/sydney-j-freedberg-jr/
http://www.starwars.com/
http://breakingdefense.com/2015/12/will-us-pursue-enhanced-human-ops-depsecdef-wonders/
http://breakingdefense.com/tag/robotics/
http://breakingdefense.com/2014/01/bird-dogs-drones-terminators-swarms-the-race-towards-robotic-warfare/
http://breakingdefense.com/2014/01/bird-dogs-drones-terminators-swarms-the-race-towards-robotic-warfare/
http://breakingdefense.com/2014/10/who-pulls-trigger-for-new-navy-drone-swarm-boats/
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Robert Work 

Automation is at the heart of the Pentagon’s 

ambitious “Third Offset Strategy,” launched 

last year with an anxious eye on advances 

in Russia and China. “China’s investing 

heavily in robotics and autonomy,” said the 

father of Offset,Deputy Secretary of 

Defense Bob Work, “and the Russian chief 

of General Staff, [Valeriy] Gerasimov, 

recently said….quote, ‘in the near future it is possible a fully robotized unit will be 

created capable of independently conducting military operations.’” 

So there’s no question that robotic combat is coming. The question is how much input 

humans will still have — and different countries will take different approaches. After 

reporting, talking, and thinking on this topic for the past three years at Breaking 

Defense, I see three stark alternatives emerging. Call them Skynet, swarms, and 

centaurs: 

▪ Skynet, a term taken from a very different sci-fi franchise, is Hollywood’s dark 

ideal of a robot army — and, it turns out, the Russians’ as well. Imagine a horde 

of automated sensors and armed robots in the air, space, sea, and land, each 

individually possessed of some intelligence, but sharing information over a global 

network and receiving orders from a central super-computer. The US military has 

long worked on aspects of this approach, especially sharing target data so a ship 

or aircraft can fire at an enemy it doesn’t itself see. But the old Soviet 

“reconnaissance strike complex” envisioned taking humans out of that loop. 

▪ Swarms occur in nature, among ants, termites, bees and other social creatures 

that manage to coordinate their behavior without anyone in charge. Instead, 

each individual animal — or robot — independently responds to the environment, 

but because they all have the same set of standardized responses, all the units 

in a given area will converge on and attack the same targets. With no central 

controller, swarms give up the exquisite strategic direction of a Skynet but gain 

robustness: Taking out their communications won’t slow them down, because 

they don’t need to communicate, and taking out their main brain is impossible, 

because there isn’t one. 
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▪ Centaurs are a mythical creature originally invoked in the chess world, 

describing a human player working together with chess-playing software. Done 

right, the combination is more than the sum of its parts, synergizing human 

adaptability and intuition with machine speed and precision. The Army is 

exploring such “human-machine teaming” between manned Apache gunships 

and unmanned scout drones, while the F-35 Joint Strike Fighter’s advanced 

sensors and software are intended to give its human pilot a “God’s-eye view of 

the battlefield.” It’s this model that Work wants the US to pursue. 

The centaur appeals to the American military because it preserves a role for its most 

prized asset, its highly trained human beings. But different institutional cultures have 

different preferences. “Authoritarian regimes who believe people are weaknesses in the 

machine…. will naturally gravitate towards totally automated solutions,” Work said at a 

CNAS conference in December. “Why do I know that? Because that’s exactly the way 

the Soviets [conceived] their recon-strike complex: It was going to be completely 

automated.” 

In other words, autocrats like Skynet. When your top priority is control, letting a 

computer make key decisions seems preferable to leaving them to unreliable humans. 

Historically, Russian forces tended to grind to a halt whenever they didn’t have clear 

orders from on high, anyway — Stalin, like Darth Vader, never learned that executing 

subordinates for mistakes can make the survivors excessively risk-averse — so why not 

centralize? 

The Russians are also well aware of the vulnerability of a centralized, Skynet-style 

network: communications breakdown. Their radio jammers have had paralyzing effects 

on Ukrainian units, their radar jammers may be able to blind our missile defenses, and 

their electronic warfare arsenal overall may be better than ours. Similarly, Russian 

hackers are among the best in the world, with US intelligence considering them superior 

to the Chinese. So in a conflict between Russian and US forces, they would stand a fair 

chance of bringing down our networks before we could bring down theirs. 

So if monolithic regimes like the Skynet model, and Americans like the centaur, then 

who’d like swarms? Small, tactical swarms could prove useful in either approach, 

dispatched by either the central Skynet intelligence or the human-machine centaur team 

http://breakingdefense.com/2015/12/robot-wars-centaurs-skynet-swarms/authoritarian%20regimes%20who%20believe%20people%20are%20weaknesses%20in%20the%20machine%25E2%2580%25A6.%20they%20will%20naturally%20gravitate%20towards%20totally%20automated%20solutions,%25E2%2580%259D%20Work%20said.%20%25E2%2580%259CWhy%20do%20I%20know%20that%3F%20Because%20that%25E2%2580%2599s%20exactly%20the%20way%20the%20Soviets%20%5Bconceived%5D%20their%20recon-strike%20complex%3B%20it%20was%20going%20to%20be%20completely%20automated.%25E2%2580%259D
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http://breakingdefense.com/2015/07/armys-electronic-warfare-cupboard-is-bare-no-jammer-until-2023/
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into some area where communications were impossible. Indeed, if offensive 

cyber and electronic warfareget too good, and future warfare is characterized by 

mutually assured disruption in which both sides’ communications go down and stay 

down, swarms may be the only option. 

 

MADDS caught in mid-shot by a high-speed camera. 

But a strategic swarm — a swarm 

unleashed to accomplish large-scale 

objectives — would scare the hell out of 

most governments, democratic or 

authoritarian. Because each robot in a 

swarm makes its own decisions, without 

needing to communicate, their likelihood of doing something humans didn’t intend is 

much higher than for robots in a Skynet or centaur system, where a master computer or 

human controller is in regular contact. Of course, you can design a swarm to accept an 

emergency override, but good luck making that system secure enough to keep the 

enemy out without occasionally keeping you out as well. 

A strategic swarm of robots, in short, is an option only if you don’t care about collateral 

damage or other unintended consequences. That makes it most attractive 

to terrorists and states that see terrorism as a valid tool, such as Iran. For such 

relatively low-tech and low-budget adversaries, the swarm has the additional attraction 

that it doesn’t require a long-range, highly secure network, a sophisticated master 

computer, or highly trained human operators like the Skynet and centaur models. You 

just build or buy your robots, program in the target, and let slip the mechanical hounds 

of war. 

So the fairly near future might see all three models co-existing, albeit uneasily: centaurs 

in the US and its allies; Skynets in Russia, China, and their richer customers; and 

strategic swarms in Iran and terrorist-ruled badlands like today’s Islamic State. Once 

that happened, then given the human propensity for violent conflict, we’d see all too 

soon which way of robot warfare worked the best. 
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The Dark Secret at the Heart of AI 
by Will Knight 
Apr 11, 2017 

 

MIT TECHNOLOGY REVIEW: Dark Secrets Exist At The Heart 
Of AI  

“We Don’t Even Understand How These Synthetic Minds Are 

Figuring Us Out… And Making Decisions That Could Be 

Unpredictable And Inscrutable” 5 

The computers that run those services have 

programmed themselves, and they have done it in 

ways we cannot understand. Even the engineers 

who build these apps cannot fully explain their 

behavior. This raises mind-boggling questions. As 

the technology advances, we might soon cross 

some threshold beyond which using AI requires a 

leap of faith. Sure, we humans can’t always truly 

explain our thought processes either—but we find 

ways to intuitively trust and gauge people. Will that 

also be possible with machines that think and make decisions differently from the way a 

human would? We’ve never before built machines that operate in ways their creators 

don’t understand. How well can we expect to communicate—and get along with—

intelligent machines that could be unpredictable and inscrutable? 

 

No one really knows how the most advanced algorithms do 

what they do. That could be a problem. 

Last year, a strange self-driving car was released onto the quiet roads of Monmouth 

County, New Jersey. The experimental vehicle, developed by researchers at the chip 

maker Nvidia, didn’t look different from other autonomous cars, but it was unlike 

anything demonstrated by Google, Tesla, or General Motors, and it showed the rising 

 
5 Source: https://www.technologyreview.com/s/604087/the-dark-secret-at-the-heart-of-ai/ 

https://www.technologyreview.com/profile/will-knight/
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power of artificial intelligence. The car didn’t follow a single instruction provided by 

an engineer or programmer. Instead, it relied entirely on an algorithm that had taught 

itself to drive by watching a human do it. 

The mysterious mind of this vehicle points to a looming issue with artificial 

intelligence. The car’s underlying AI technology, known as deep learning, has proved 

very powerful at solving problems in recent years, and it has been widely deployed for 

tasks like image captioning, voice recognition, and language translation. There is now 

hope that the same techniques will be able to diagnose deadly diseases, make million-

dollar trading decisions, and do countless other things to transform whole industries. 

But this won’t happen—or shouldn’t happen—unless we find ways of making 

techniques like deep learning more understandable to their creators and accountable to 

their users. Otherwise it will be hard to predict when failures might occur—and it’s 

inevitable they will. That’s one reason Nvidia’s car is still experimental. 

Already, mathematical models are being used to help determine who makes parole, 

who’s approved for a loan, and who gets hired for a job. If you could get access to these 

mathematical models, it would be possible to understand their reasoning. But banks, 

the military, employers, and others are now turning their attention to more complex 

machine-learning approaches that could make automated decision-making altogether 

inscrutable. Deep learning, the most common of these approaches, represents a 

fundamentally different way to program computers. “It is a problem that is already 

relevant, and it’s going to be much more relevant in the future,” says Tommi Jaakkola, 

a professor at MIT who works on applications of machine learning. “Whether it’s an 

investment decision, a medical decision, or maybe a military decision, you don’t want 

to just rely on a ‘black box’ method.” 

There’s already an argument that being able to interrogate an AI system about how it 

reached its conclusions is a fundamental legal right. Starting in the summer of 2018, the 

European Union may require that companies be able to give users an explanation for 

decisions that automated systems reach. This might be impossible, even for systems 

that seem relatively simple on the surface, such as the apps and websites that use deep 

learning to serve ads or recommend songs. The computers that run those services have 

programmed themselves, and they have done it in ways we cannot understand. Even the 

engineers who build these apps cannot fully explain their behavior. 

This raises mind-boggling questions. As the technology advances, we might soon cross 

some threshold beyond which using AI requires a leap of faith. Sure, we humans can’t 
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always truly explain our thought processes either—but we find ways to intuitively trust 

and gauge people. Will that also be possible with machines that think and make 

decisions differently from the way a human would? We’ve never before built machines 

that operate in ways their creators don’t understand. How well can we expect to 

communicate—and get along with—intelligent machines that could be unpredictable 

and inscrutable? These questions took me on 

a journey to the bleeding edge of research on 

AI algorithms, from Google to Apple and 

many places in between, including a meeting 

with one of the great philosophers of our time.  

In 2015, a research group at Mount Sinai 

Hospital in New York was inspired to apply 

deep learning to the hospital’s vast database of 

patient records. This data set features 

hundreds of variables on patients, drawn from 

their test results, doctor visits, and so on. The 

resulting program, which the researchers 

named Deep Patient, was trained using data 

from about 700,000 individuals, and when 

tested on new records, it proved incredibly 

good at predicting disease. Without any expert 

instruction, Deep Patient had discovered 

patterns hidden in the hospital data that seemed to indicate when people were on the 

way to a wide range of ailments, including cancer of the liver. There are a lot of methods 

that are “pretty good” at predicting disease from a patient’s records, says Joel Dudley, 

who leads the Mount Sinai team. But, he adds, “this was just way better.” 

“We can build these models, but we don’t know how they work.” 

At the same time, Deep Patient is a bit puzzling. It appears to anticipate the onset of 

psychiatric disorders like schizophrenia surprisingly well. But since schizophrenia is 

notoriously difficult for physicians to predict, Dudley wondered how this was possible. 

He still doesn’t know. The new tool offers no clue as to how it does this. If something 

like Deep Patient is actually going to help doctors, it will ideally give them the rationale 

for its prediction, to reassure them that it is accurate and to justify, say, a change in the 

drugs someone is being prescribed. “We can build these models,” Dudley says ruefully, 

“but we don’t know how they work.” 
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Artificial intelligence hasn’t 

always been this way. From the 

outset, there were two schools 

of thought regarding how 

understandable, or explainable, 

AI ought to be. Many thought it 

made the most sense to build 

machines that reasoned 

according to rules and logic, 

making their inner workings 

transparent to anyone who cared 

to examine some code. Others 

felt that intelligence would 

more easily emerge if machines 

took inspiration from biology, 

and learned by observing and 

experiencing. This meant 

turning computer programming 

on its head. Instead of a 

programmer writing the 

commands to solve a problem, 

the program generates its own 

algorithm based on example 

data and a desired output. The 

machine-learning techniques 

that would later evolve into today’s most powerful AI systems followed the latter path: 

the machine essentially programs itself. 

At first this approach was of limited practical use, and in the 1960s and ’70s it remained 

largely confined to the fringes of the field. Then the computerization of many industries 

and the emergence of large data sets renewed interest.  

That inspired the development of more powerful machine-learning techniques, 

especially new versions of one known as the artificial neural network. By the 1990s, 

neural networks could automatically digitize handwritten characters. 

But it was not until the start of this decade, after several clever tweaks and refinements, 

that very large—or “deep”—neural networks demonstrated dramatic improvements in 

automated perception. Deep learning is responsible for today’s explosion of AI. It has 

given computers extraordinary powers, like the ability to recognize spoken words 

https://www.technologyreview.com/s/540001/teaching-machines-to-understand-us/
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almost as well as a person could, a skill too complex to code into the machine by hand. 

Deep learning has transformed computer vision and dramatically improved machine 

translation. It is now being used to guide all sorts of key decisions in medicine, finance, 

manufacturing—and beyond. 

The workings of any machine-learning technology are inherently more opaque, even to 

computer scientists, than a hand-coded system. This is not to say that all future AI 

techniques will be equally unknowable. But by its nature, deep learning is a particularly 

dark black box. 

You can’t just look inside a deep neural network to see how it works. A network’s 

reasoning is embedded in the behavior of thousands of simulated neurons, arranged into 

dozens or even hundreds of intricately interconnected layers. The neurons in the first 

layer each receive an input, like the intensity of a pixel in an image, and then perform a 

calculation before outputting a new signal. These outputs are fed, in a complex web, to 

the neurons in the next layer, and so on, until an overall output is produced. Plus, there 

is a process known as back-propagation that tweaks the calculations of individual 

neurons in a way that lets the network learn to produce a desired output. 

The many layers in a deep network enable it to recognize things at different levels of 

abstraction. In a system designed to recognize dogs, for instance, the lower layers 

recognize simple things like outlines or color; higher layers recognize more complex 

stuff like fur or eyes; and the topmost layer identifies it all as a dog. The same approach 

can be applied, roughly speaking, to other inputs that lead a machine to teach itself: the 

sounds that make up words in speech, the letters and words that create sentences in text, 

or the steering-wheel movements required for driving. 

Ingenious strategies have been used to try to capture and thus explain in more detail 

what’s happening in such systems. In 2015, researchers at Google modified a deep-

learning-based image recognition algorithm so that instead of spotting objects in photos, 

it would generate or modify them. By effectively running the algorithm in reverse, they 

could discover the features the program uses to recognize, say, a bird or building. 

The resulting images, produced by a project known as Deep Dream, showed grotesque, 

alien-like animals emerging from clouds and plants, and hallucinatory pagodas 

blooming across forests and mountain ranges. The images proved that deep learning 

need not be entirely inscrutable; they revealed that the algorithms home in on familiar 

visual features like a bird’s beak or feathers. But the images also hinted at how different 

deep learning is from human perception, in that it might make something out of an 

https://photos.google.com/share/AF1QipPX0SCl7OzWilt9LnuQliattX4OUCj_8EP65_cTVnBmS1jnYgsGQAieQUc1VQWdgQ?key=aVBxWjhwSzg2RjJWLWRuVFBBZEN1d205bUdEMnhB
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artifact that we would know to ignore. Google researchers noted that when its algorithm 

generated images of a dumbbell, it also generated a human  

arm holding it. The machine had concluded that an arm was part of the thing. Further 

progress has been made using ideas borrowed from neuroscience and cognitive science. 

A team led by Jeff Clune, an assistant professor at the University of Wyoming, has 
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employed the AI equivalent of optical illusions to test deep neural networks. In 2015, 

Clune’s group showed how certain images could fool such a network into perceiving 

things that aren’t there, because the images exploit the low-level patterns the system 

searches for. One of Clune’s collaborators, Jason Yosinski, also built a tool that acts 

like a probe stuck into a brain. His tool targets any neuron in the middle of the network 

and searches for the  

image that activates it the most. The images that turn up are abstract (imagine an 

impressionistic take on a flamingo or a school bus), highlighting the mysterious nature 

of the machine’s perceptual abilities.  impressionistic take on a flamingo or a school 

bus), highlighting the mysterious nature of the machine’s perceptual abilities.  

We need more than a glimpse of AI’s thinking, however, and there is no easy solution. 

It is the interplay of calculations inside a deep neural network that is crucial to higher-

level pattern recognition and complex decision-making, but those calculations are a 

quagmire of mathematical functions and variables. “If you had a very small neural 

network, you might be able to understand it,” Jaakkola says. “But once it becomes very 

large, and it has thousands of units per layer and maybe hundreds of layers, then it 

becomes quite un-understandable.” 

In the office next to Jaakkola is Regina Barzilay, an MIT professor who is determined 

to apply machine learning to medicine. She was diagnosed with breast cancer a couple 

of years ago, at age 43. The diagnosis was shocking in itself, but Barzilay was also 

dismayed that cutting-edge statistical and machine-learning methods were not being 

used to help with oncological research or to guide patient treatment. She says AI has 

huge potential to revolutionize medicine, but realizing that potential will mean going 

beyond just medical records. She envisions using more of the raw data that she says is 

currently underutilized: “imaging data, pathology data, all this information.” 

After she finished cancer treatment last year, Barzilay and her students began working 

with doctors at Massachusetts General Hospital to develop a system capable of mining 

pathology reports to identify patients with specific clinical characteristics that 

researchers might want to study. However, Barzilay understood that the system would 

need to explain its reasoning. So, together with Jaakkola and a student, she added a step: 

the system extracts and highlights snippets of text that are representative of a pattern it 

has discovered. Barzilay and her students are also developing a deep-learning algorithm 

capable of finding early signs of breast cancer in mammogram images, and they aim to 

give this system some ability to explain its reasoning, too. “You really need to have a 

loop where the machine and the human collaborate,” -Barzilay says. 
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The U.S. military is pouring billions into projects that will use machine learning to pilot 

vehicles and aircraft, identify targets, and help analysts sift through huge piles of 

intelligence data. Here more than anywhere else, even more than in medicine, there is 

little room for algorithmic mystery, and the Department of Defense has identified 

explainability as a key stumbling block. 

David Gunning, a program manager at the Defense Advanced Research Projects 

Agency, is overseeing the aptly named Explainable Artificial Intelligence program.           

A silver-haired veteran of the agency who previously oversaw the DARPA project that 

eventually led to the creation of Siri, Gunning says automation is creeping into 

countless areas of the military. Intelligence analysts are testing machine learning as a 

way of identifying patterns in vast amounts of surveillance data. Many autonomous 

ground vehicles and aircraft are being developed and tested. But soldiers probably 

won’t feel comfortable in a robotic tank that doesn’t explain itself to them, and analysts 

will be reluctant to act on information without some reasoning. “It’s often the nature of 

these machine-learning systems that they produce a lot of false alarms, so an intel 

analyst really needs extra help to understand why a recommendation was made,” 

Gunning says. 

This March, DARPA chose 13 projects from academia and industry for funding under 

Gunning’s program. Some of them could build on work led by Carlos Guestrin, a 

professor at the University of Washington. He and his colleagues have developed a way 

for machine-learning systems to provide a rationale for their outputs. Essentially, under 

this method a computer automatically finds a few examples from a data set and serves 

them up in a short explanation. A system designed to classify an e-mail message as 

coming from a terrorist, for example, might use many millions of messages in its 

training and decision-making. But using the Washington team’s approach, it could 

highlight certain keywords found in a message. Guestrin’s group has also devised ways 

for image recognition systems to hint at their reasoning by highlighting the parts of an 

image that were most significant. 

One drawback to this approach and others like it, such as Barzilay’s, is that the 

explanations provided will always be simplified, meaning some vital information may 

be lost along the way. “We haven’t achieved the whole dream, which is where AI has 

a conversation with you, and it is able to explain,” says Guestrin. “We’re a long way 

from having truly interpretable AI.” 

It doesn’t have to be a high-stakes situation like cancer diagnosis or military maneuvers 

for this to become an issue. Knowing AI’s reasoning is also going to be crucial if the 
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technology is to become a common and useful part of our daily lives. Tom Gruber, who 

leads the Siri team at Apple, says explainability is a key consideration for his team as it 

tries to make Siri a smarter and more capable virtual assistant. Gruber wouldn’t discuss 

specific plans for Siri’s future, but it’s easy to imagine that if you receive a restaurant 

recommendation from Siri, you’ll want to know what the reasoning was. Ruslan 

Salakhutdinov, director of AI research at Apple and an associate professor at Carnegie 

Mellon University, sees explainability as the core of the evolving relationship between 

humans and intelligent machines. “It’s going to introduce trust,” he says. 

Just as many aspects of human behavior are impossible to explain in detail, perhaps it 

won’t be possible for AI to explain everything it does. “Even if somebody can give you 

a reasonable-sounding explanation [for his or her actions], it probably is incomplete, 

and the same could very well be true for AI,” says Clune, of the University of Wyoming. 

“It might just be part of the nature of intelligence that only part of it is exposed to 

rational explanation. Some of it is just instinctual, or subconscious, or inscrutable.” 

If that’s so, then at some stage we may have to simply trust AI’s judgment or do without 

using it. Likewise, that judgment will have to incorporate social intelligence. Just as 

society is built upon a contract of expected behavior, we will need to design AI systems 

to respect and fit with our social norms. If we are to create robot tanks and other killing 

machines, it is important that their decision-making be consistent with our ethical 

judgments. 

To probe these metaphysical concepts, I went to Tufts University to meet with Daniel 

Dennett, a renowned philosopher and cognitive scientist who studies consciousness and 

the mind. A chapter of Dennett’s latest book, From Bacteria to Bach and Back, an 

encyclopedic treatise on consciousness, suggests that a natural part of the evolution of 

intelligence itself is the creation of systems capable of performing tasks their creators 

do not know how to do. “The question is, what accommodations do we have to make 

to do this wisely—what standards do we demand of them, and of ourselves?” he tells 

me in his cluttered office on the university’s idyllic campus. 

He also has a word of warning about the quest for explainability. “I think by all means 

if we’re going to use these things and rely on them, then let’s get as firm a grip on how 

and why they’re giving us the answers as possible,” he says. But since there may be no 

perfect answer, we should be as cautious of AI explanations as we are of each other’s—

no matter how clever a machine seems. “If it can’t do better than us at explaining what 

it’s doing,” he says, “then don’t trust it.”  
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Karen’s Conclusion 

The following is an excerpt from an article 6 by Tom Horn that sums up what 
this report has been dealing with. In his article Tom said the following: 

The book of Jasher, mentioned in the Bible in (Joshua 10:13) and                    
(2 Samuel 1:18), explains that after the fallen angels went into the 
daughters of men, "the sons of men taught the mixture of animals of 
one species with the other, in order to provoke the Lord"(4:18). This 
clear reference to the Genesis 6 record illustrates that "animals" were 
included in whatever cross-species experiments were being conducted, 
and that this activity resulted in judgment from God. The Book of 
Enoch7 also, supports this record, saying that after the fallen angels 
merged their DNA with women, they "began to sin against birds, and 
beasts, and reptiles, and fish" (7:5,6). The Old Testament contains 
associated reference to genetic mutations, which developed among 
humans following this activity, including unusual size, physical 
strength, six fingers, six toes, animal appetite for blood and even lion-
like features among men (2 Sam 21:20; 23:20). 

What if, by corrupting the species barrier in which each creature was to 
recreate after its "own kind," Watchers had successfully mingled 
human-animal DNA and combined the hereditary traits of different 
species into a single new mutation? An entirely new being known as 
Nephilim8 might have suddenly possessed the combined intelligence 
and instincts (seeing, hearing, smelling, reacting to the environment) 
of several life forms and in ways unfamiliar to creation. 

Will modern biotechnology resurrect Nephilim? 

Today, molecular biologists classify the functions of genes within native 
species but are unsure in many cases how a gene's coding might react 
from one species to another. In recombinant DNA technology, a 
"transgenic" organism is created when the genetic structure of one 
specie is altered by the transfer of a gene or genes from another. This 
could change not only the genetic structure of the modified animal and 

 
6 DID ANCIENT BIOTECHNOLOGY CREATE "NEPHILIM"? By Thomas R. Horn; May 23, 2007; NewsWithViews.com 
7 Most Christian denominations and traditions accept the Books of Enoch as having historical or theological 
interest or significance, but they generally  as non-canonical. It is regarded as canonical by the Ethiopian Orthodox 
Tewahedo Church and Eritrean Orthodox Tewahedo Church. https://en.wikipedia.org/wiki/Book_of_Enoch  
8 "When the Greek Septuagint was created (which were the Scripture translation that Jesus and the disciples used), 
the Hebrew word Nephilim was translated into Greek as 'gegenes.' This is the same word used in Greek mythology for 
the 'Titans', creatures created through the interbreeding of the Greek gods and human beings. ... 
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its offspring, but its evolutionary development, sensory modalities, 
disease propensity, personality and behavior traits among other things. 

Such transgenic tinkering already exists in many parts of the world 
including the United States, Britain and Australia where animal eggs 
are being used to create hybrid human embryos from which stem cell 
lines can be produced for medical research. A team at Newcastle and 
Durham universities in the UK recently announced plans to "create 
hybrid rabbit and human embryos, as well as other chimera embryos 
mixing human and cow genes." More alarmingly, the same researchers 
have already managed to reanimate tissue "from dead human cells in 
another breakthrough which was heralded as a way of overcoming 
ethical dilemmas over using living embryos for medical research."[1] In 
the United States, similar studies led Irv Weissman, director of 
Stanford University Institute of Cancer/Stem Cell Biology and 
Medicine in California to create mice with partly human brains, causing 
some ethicists to raise the issue of "humanized animals" in the future 
that could become "self-aware" as a result of genetic modification. Even 
the President of the United States, George W. Bush in his January 31st, 
2006 State of the Union Address called for legislation to "prohibit. 
creating human-animal hybrids, and buying, selling, or patenting 
human embryos." 

Not everybody shares these concerns. The radical, international, 
intellectual, and cultural movement known as "Transhumanism" 
supports the use of new sciences including genetic modification to 
enhance human mental and physical abilities and aptitudes so that 
"human beings will eventually be transformed into beings with such 
greatly expanded abilities as to merit the label 'posthuman.'"[2] 

The National Institute of Health, DARPA and other agencies of the U.S. 
military have taken inspiration from the likes of Tolkein's Lord of the 
Rings. In a scene reminiscent of Saruman the wizard creating 
monstrous Uruk-Hai to wage unending, merciless war, we find billions 
of American tax dollars have flowed into the Pentagon's 
Frankensteinian dream of "super-soldiers" and the "Extended 
Performance War Fighter" program. Not only does the EPWFP 
envision "injecting young men and women with hormonal, 
neurological and genetic concoctions; implanting microchips and 
electrodes in their bodies to control their internal organs and brain 
functions; and plying them with drugs that deaden some of their 
normal human tendencies: the need for sleep, the fear of death, [and] 

https://www.newswithviews.com/Horn/thomas10.htm#_ftn1
https://www.newswithviews.com/Horn/thomas10.htm#_ftn2
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the reluctance to kill their fellow human beings," but Chris Floyd in an 
article for Counter Punch a while back quoted the Daily Telegraph and 
Christian Science Monitor, saying "some of the research now underway 
involves actually altering the genetic code of soldiers, modifying bits of 
DNA to fashion a new type of human specimen, one that functions like 
a machine, killing tirelessly for days and nights on end.... mutations 
[that] will 'revolutionize the contemporary order of battle' and 
guarantee 'operational dominance across the whole range of potential 
U.S. military employments."[3] 

Imagine the staggering implications of such science if dead Nephilim 
tissue was discovered with intact DNA and a government somewhere 
that was willing to clone or mingle the extracted organisms to make 
Homo-Nephilim. If one accepts the biblical story of giants as real, such 
discovery could actually be made someday, or perhaps already has been 
and was covered up. The technology to resurrect the extinct species 
already exists, and cloning methods are being studied now for use with 
bringing back Tasmanian Tigers, Wooly Mammoths and other 
extinguished creatures. 

"Let not the dead live, let not the giants rise again" (Isaiah 
26.14, Douay-Rheims Version). 

The reference above from the Book of Isaiah 26:14 could be troubling, 
as it may reflect a prayer from the prophet, a petition to God not to 
allow the giants to incarnate again. Did Isaiah pray this way because he 
knew something about the future, something related to a future return 
of Nephilim? 

Footnotes: 

1, Picken, Jane. Medical Marvels, The Evening Chronicle, April 13, 2007 
2, Wikipedia, The Free Enclyclopedia. Transhumanism, 2 May. 2007. 
Wikimedia Foundation Inc. 
3, Floyd, Chris. Monsters, Inc.: The Pentagon Plan to Create Mutant "Super-
Soldiers", CounterPunch, January 13, 2003 
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