
RESEARCH OBJECTIVES

Create a cognitive routing approach for Delay-Tolerant 

Networking (DTN) that considers the low predictability of a 

complex Lunar network of heterogeneous assets carrying 

concurrent communications with dissimilar requirements

Focus on achieving autonomy, scalability, differentiated service 

levels, and interoperability with the Bundle Protocol

APPROACH

• Construct a scalable route decision unit based on 

biologically-realistic neuron models (spiking neurons) and 

robust reinforcement learning that can work with uncertain 

rewards 

• Formulate multivariable routing objectives that are 

customizable to meet the relevant system and mission 

requirements

• Discover new knowledge of the Lunar DTN performance with 

the system affected by adverse network conditions and 

deviations from the initial configuration using stochastic and 

simulation modeling

• Extensive experimental validation
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POTENTIAL IMPACT

• Improves the return-of-investment by maximizing the end-to-

end data-carrying capacity of mixed communication assets

• Allows operating a complex Lunar DTN that lacks the 

predictability required by the standard DTN protocols, with 

target metrics beyond latency

• Helps to transform the space DTN approach into a self-

optimizing autonomous system 

• Advances the state-of-the-art DTN and cognitive networking

• Start TRL: 1,  projected end TRL: 3

Communication 

Application

Bundle Protocol

Cognitive Bundle 

Routing

Convergence Layer

Lower-Layer 

Protocols

delayed 

contact

data 

source

normal

service

data

sink

higher loss 

than expected

contact miss

scalable architecture based on a 

Spiking Neural Network

output

layer

per-class

routing

decision
excitatory

neuron

inhibitory

neuron

observations 

of multiple

metrics

Reinforcement

Learning

with

class-based 

rewards

L
u

n
a
r 

N
e
tw

o
rk

Configuration 

and Policies

Network

Models

scientific

data 

source

low-delay

sevice




Accessibility Report



		Filename: 

		esi21_mLent_quadchart.pdf






		Report created by: 

		HALL, Loura (HQ-LM020)[DIGITAL MANAGEMENT INC.]


		Organization: 

		





 [Personal and organization information from the Preferences > Identity dialog.]


Summary


The checker found no problems in this document.



		Needs manual check: 2


		Passed manually: 0


		Failed manually: 0


		Skipped: 1


		Passed: 29


		Failed: 0





Detailed Report



		Document




		Rule Name		Status		Description


		Accessibility permission flag		Passed		Accessibility permission flag must be set


		Image-only PDF		Passed		Document is not image-only PDF


		Tagged PDF		Passed		Document is tagged PDF


		Logical Reading Order		Needs manual check		Document structure provides a logical reading order


		Primary language		Passed		Text language is specified


		Title		Passed		Document title is showing in title bar


		Bookmarks		Passed		Bookmarks are present in large documents


		Color contrast		Needs manual check		Document has appropriate color contrast


		Page Content




		Rule Name		Status		Description


		Tagged content		Passed		All page content is tagged


		Tagged annotations		Passed		All annotations are tagged


		Tab order		Passed		Tab order is consistent with structure order


		Character encoding		Passed		Reliable character encoding is provided


		Tagged multimedia		Passed		All multimedia objects are tagged


		Screen flicker		Passed		Page will not cause screen flicker


		Scripts		Passed		No inaccessible scripts


		Timed responses		Passed		Page does not require timed responses


		Navigation links		Passed		Navigation links are not repetitive


		Forms




		Rule Name		Status		Description


		Tagged form fields		Passed		All form fields are tagged


		Field descriptions		Passed		All form fields have description


		Alternate Text




		Rule Name		Status		Description


		Figures alternate text		Passed		Figures require alternate text


		Nested alternate text		Passed		Alternate text that will never be read


		Associated with content		Passed		Alternate text must be associated with some content


		Hides annotation		Passed		Alternate text should not hide annotation


		Other elements alternate text		Passed		Other elements that require alternate text


		Tables




		Rule Name		Status		Description


		Rows		Passed		TR must be a child of Table, THead, TBody, or TFoot


		TH and TD		Passed		TH and TD must be children of TR


		Headers		Passed		Tables should have headers


		Regularity		Passed		Tables must contain the same number of columns in each row and rows in each column


		Summary		Skipped		Tables must have a summary


		Lists




		Rule Name		Status		Description


		List items		Passed		LI must be a child of L


		Lbl and LBody		Passed		Lbl and LBody must be children of LI


		Headings




		Rule Name		Status		Description


		Appropriate nesting		Passed		Appropriate nesting







Back to Top
