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Research Objectives
• Develop deep neural network model of CSI
• Use DNN CSI model to generalize Contact Graph 

Routing for increased network throughput and 
availability

Approach
• Deep Neural Network (DNN) 

model of Channel State 
Information (CSI) enhances 
Contact Graph Routing

• Planning for data bundles 
enables emergent data mule 
& relay communications

• Multiple radios provide 
diversity and redundancy

• Development in lab, field 
testing in lunar-analogue 
environments using real 
space hardware from 
Astrobotic

Potential Impact
• Improved throughput, 

availability, range
• Improved robustness 

to communication 
obstacles and 
increased diversity of 
locations that can be 
explored such as lava 
tubes

• Improved mobility & 
operational uptime

• Improved battery use 
& power efficiency

• Develop joint robot/network planner that can 
command robot to improve Channel, physically 
transport data (data mule communication), 

• Start TRL 1; End TRL 3
• SOA: CGR routing does not 

make use of Deep Neural 
Network predictions of 
Channel State Information; 
existing CGR cannot plan 
motion of robotic assets

Lunar Network using Deep Contact Graph Routing

autonomously plan data 
relaying




Accessibility Report


		Filename: 

		esi21_jSmith_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
