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Splash screen



Topics

Optical Signal Vocabularies
• Morse Code
• Semaphore
• Signal Flags
• QR Codes 

• Combined user interface

Goals for Future Work
• Learning support tool
• Tactical Decision Aid (TDA)
• Proficiency practice, refresher
• Software development in 

support of schoolhouse needs

• Potential next steps



Motivation for Optical Signal Vocabularies

• Restore significant Navy capability for past 2 ½ centuries
• Line of sight (LOS) reduces ship vulnerability to detection, intercept
• Gain new signal paths to unmanned systems
• Regain signaling competence with international partners

Especially
• Avoid steep “learning curve” help sailors be competent signallers



Morse Code

• Teaching, learning, maintaining 
proficiency at morse code is 
challenging

• Convert text to morse
• Also provides audio

TODO
• Add screen flashing on/off
• Add signal-key input device



Semaphore

• Not common but good capability
• Might need in unusual situations
• Might need for communication 

with international partners
• Can use next to high-power optics 

to read signals from other ships or 
forces ashore

TODO
• Display of tablet photo or video 

capture, enabling user decode



Signal Flags

• Horizontal or vertical layout
• Standard flag bag plus various 

alternate flag vocabularies
• Can use next to high-power optics 

to read signals from other ships

TODO
• Improve horizontal, vertical swap
• Display of tablet photo or video 

capture, enabling user decode



Special Signal Flags: choice of multiple vocabularies



QR Codes

• Optical data channel, situated
• Excellent experimental testing, 

multiple NPS theses, demo 
videos online at qr.nps.edu

• Can send or read QR codes, 
one-by-one or streaming 

• Robust data channel, QR pixels 
can be partially obscured

• “Hide in plain sight” security by 
controlling observability

• Cool!

http://qr.nps.edu

http://qr.nps.edu
http://qr.nps.edu/
http://qr.nps.edu/
http://qr.nps.edu/


Combined User Interface

Single display together shows
• Plain text
• Signal flags
• Semaphore
• Morse Code
• Audio playback

TODO 
• Add full screen Flashing Light 

(on/off) and QR code display



Goals for Future Work
Learning support tool
• Tablet or desktop application, open-source Java application
Tactical Decision Aid (TDA)
• Shipboard use: tablets with no network interface for data security
• Type message, then take tablet to signal bridge to show flags/light
Proficiency practice, refresher
• Enable sailors to review or self-evaluate whenever needed
Software development in support of schoolhouse needs
• Partnership can help guide our development efforts effectively



Source code availability

• Open source license protects government investment and usage
• Also allows compatible industry development
• Java programming language, package includes freely available images

• Version control at NPS allows concurrent development, testing
• https://gitlab.nps.edu/Savage/OpticalSignaling/tree/master/ 

OpticalSignalingCommsToolbox

• Also available: demonstration video

https://gitlab.nps.edu/Savage/OpticalSignaling/tree/master/OpticalSignalingCommsToolbox
https://gitlab.nps.edu/Savage/OpticalSignaling/blob/master/OpticalSignalingCommsToolbox/screenCaptures/OpticalSignalToolDemonstration.October2017.mov


Future work

• Cooperative development with schoolhouse to achieve best possible 
student learning and instructor effectiveness

• Produce procedures and precautions for shipboard use
• Establish feedback loop for end-user suggestions, software updates
• Keep track of emerging fleet capabilities in optical signaling 

• Keen to learn how we can best support Navy partners and sponsors
• Discussion always welcome, thanks for all interest!



Backup slides
Optical signaling is part of Network Optional Warfare (NOW) operational concept



Network Optional Warfare (NOW)

https://wiki.nps.edu/display/NOW/Network+Optional+Warfare

https://wiki.nps.edu/display/NOW/Network+Optional+Warfare


Supporting technologies for NOW

• Efficient Messaging
• Efficient XML Interchange (EXI), WAN optimization

• Optical Signaling
• QR code streaming, Digital Flashing Light (DFL)

• Semantic Coherence
• Structured vocabularies, Navy/allied “signal book”



Network Optional Warfare (NOW) precepts

• Vulnerabilities arise for naval forces conducting constant 
communications due to lack of stealth and dependence on 
continuous data exchange.

• Agile Emissions control (EMCON), judicious use of low-
probability of intercept (LPI) channels to restore naval 
covertness and tactical surprise.

• Data compression and a well-defined signal book can enable 
fluid operations across NCW and NOW, aiding command 
autonomy and freedom of action.

https://wiki.nps.edu/display/NOW/Network+Optional+Warfare

https://wiki.nps.edu/display/NOW/Network+Optional+Warfare


Optical communications operational concept



Agile EMCON Capstone Project
NOW blog

https://wiki.nps.edu/display/NOW/2015/06/24/Net-Centric+plus+Network+Optional+Yields+Mission-Agile+EMCON
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