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DARPA Robotics ChallengeVarious DARPA Robotics programs
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DARPA Robotics ChallengeVarious DARPA Robotics programs

Autonomous Robotics 
Industryindustry effortsDARPA investments
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20162000 2018






DISTRIBUTION STATEMENT A. Approved for public release. Distribution is unlimited.Distribution Statement 13

isolated 
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The Good
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a collection of learned systems
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The Good
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Type Priority Rate (kbps) Timing 
Control Traffic 1.8 10 Continuous 

VOIP 1.6 32.4 Continuous 

Imagery (FTP) 1.4 419.4 Once every 20 seconds 

Video Buffer 1.2 83.2 Continuous

Video Stream 1.2 750 Continuous

PLI 1.0 0.4 Continuous 

The Role of the Human: San Diego Wildfire
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The Bad
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Autonomous Intersection Management (AIM) Project

Department of Computer Sciences
University of Texas at Austin

Project Members:
Prof. Peter Stone
Dr. Guni Sharon

Dr. Michael Albert
Josiah Hanna
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Open loop autonomy (requires rules)
OK for light traffic…doesn’t scale with congestion/demand

Collaboration and autonomy
Scaling to meet congestion/demand
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Electronics, April 19, 1965: Cramming 
More Components onto Integrated 
Circuits; Gordon Moore

VIII. DAY OF RECKONING

Clearly, we will be able to build such component-crammed 
equipment. Next, we ask under what circumstances we should do it. 
The total cost of making a particular system function must be 
minimized. To do so, we could amortize the engineering over several 
identical items, or evolve flexible techniques for the engineering of 
large functions so that no disproportionate expense need be borne by 
a particular array. Perhaps newly devised design automation 
procedures could translate from logic diagram to technological 
realization without any special engineering. 

It may prove to be more economical to build large systems out of 
smaller functions, which are separately packaged and interconnected. 
The availability of large functions, combined with functional design 
and construction, should allow the manufacturer of large systems to 
design and construct a considerable variety of equipment both rapidly 
and economically.

P.3

Today
“component-crammed equipment”
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Foreign investments are distorting the market and 
driving a shift outside of the U.S.

Digital influence is so pervasive in our society that we 
can’t afford to have flaws in the digital foundation

Cost

Foreign 
Investments

Rising 
Stakes

The cost of integrated circuit fabrication, design, and 
verification is skyrocketing, limiting innovation

COMPLEXITY BIND

Abstraction The continued move towards generalization and 
abstraction is stifling potential gains in hardware
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Electronics, April 19, 1965: Cramming 
More Components onto Integrated 
Circuits; Gordon Moore

VIII. DAY OF RECKONING

Clearly, we will be able to build such component-crammed 
equipment. Next, we ask under what circumstances we should do it. 
The total cost of making a particular system function must be 
minimized. To do so, we could amortize the engineering over several 
identical items, or evolve flexible techniques for the engineering of 
large functions so that no disproportionate expense need be borne by 
a particular array. Perhaps newly devised design automation 
procedures could translate from logic diagram to technological 
realization without any special engineering.

It may prove to be more economical to build large systems out of 
smaller functions, which are separately packaged and interconnected. 
The availability of large functions, combined with functional design 
and construction, should allow the manufacturer of large systems to 
design and construct a considerable variety of equipment both rapidly 
and economically.

Designs
Quickly enabling specialization

P.3
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“Perhaps newly devised design automation 
procedures could translate from logic 
diagram to technological realization without 
any special engineering”

CRAFT
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IAMAG
Published on Nov 14, 2016
More on http://www.iamag.co

CAPTAIN TSUBASA
Tumblr.com
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Electronics, April 19, 1965: Cramming 
More Components onto Integrated 
Circuits; Gordon Moore

Materials & Integration
Adding separately packaged novel materials and 

using integration to provide specialized computing

VIII. DAY OF RECKONING

Clearly, we will be able to build such component-crammed 
equipment. Next, we ask under what circumstances we should do it. 
The total cost of making a particular system function must be 
minimized. To do so, we could amortize the engineering over several 
identical items, or evolve flexible techniques for the engineering of 
large functions so that no disproportionate expense need be borne by 
a particular array. Perhaps newly devised design automation 
procedures could translate from logic diagram to technological 
realization without any special engineering.

It may prove to be more economical to build large systems out 
of smaller functions, which are separately packaged and 
interconnected. The availability of large functions, combined with 
functional design and construction, should allow the manufacturer of 
large systems to design and construct a considerable variety of 
equipment both rapidly and economically.

P.3

Today
“component-crammed equipment”

Designs
Quickly enabling specialization
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Electronics, April 19, 1965: Cramming 
More Components onto Integrated 
Circuits; Gordon Moore

Architectures
Maximizing specialized functions

Designs
Quickly enabling specialization

VIII. DAY OF RECKONING

Clearly, we will be able to build such component-crammed 
equipment. Next, we ask under what circumstances we should do it. 
The total cost of making a particular system function must be 
minimized. To do so, we could amortize the engineering over several 
identical items, or evolve flexible techniques for the engineering of 
large functions so that no disproportionate expense need be borne by 
a particular array. Perhaps newly devised design automation 
procedures could translate from logic diagram to technological 
realization without any special engineering.

It may prove to be more economical to build large systems out 
of smaller functions, which are separately packaged and 
interconnected. The availability of large functions, combined with 
functional design and construction, should allow the manufacturer of 
large systems to design and construct a considerable variety of 
equipment both rapidly and economically.

Materials & Integration
Adding separately packaged novel materials and 

using integration to provide specialized computing

P.3
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“…amortize the engineering over several 
identical items, or evolve flexible techniques 
for the engineering of large functions…”
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Even in the microwave area, structures included in 
the definition of integrated electronics will become 
increasingly important. The ability to make and 
assemble components small compared with the 
wavelengths involved will allow the use of lumped 
parameter design, at least at the lower frequencies. It 
is difficult to predict at the present time just how 
extensive the invasion of the microwave area by 
integrated electronics will be. The successful 
realization of such items as phased-array antennas, 
for example, using a multiplicity of integrated 
microwave power sources, could completely 
revolutionize radar.
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SHIELD

< 100 um2

Art of the Small

L2M

In Field Learning

SC2

Learning Cooperation 
through Edge Intelligence

SSITH

Hardware as the 
Foundation of Security 

N-ZERO

< 10 nW

No Power 
Operation Saliency

ReImagine

Sensor
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www.darpa.mil
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Tomorrow: Technology-driven security techniques enable additional options for acquiring 
state-of-the-art, commercial microelectronics, based on each DoD program’s need


	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 46
	Slide Number 47
	Slide Number 48
	Slide Number 49
	Slide Number 51
	Slide Number 52
	Slide Number 53
	Slide Number 54

