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UNDERWATER NETWORKS
1. Satellite (not shown)

2. UAVs

3. AUVs

4. Ships

5. Buoys

6. Land stations

7. Underwater hubs

8. Divers

9. Nodes

• Optical 
links

• RF links 

• GSM links 

• Satellite 
links

• Wired links 



AN ILLUSTRATIVE UNET
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OUTLINE
• Introduction - Shiraz

• 2 node point-point networks (PHY, LINK) and 3 node 
networks (MAC)  - Shiraz 

• Multihop Routing  - Prasad

• Sensors and the Internet - Chinmay

• Localization - Prasad

• Conclusion - mins 



INTRO TO UNDERWATER NETWORKS

• [Prof Mandar’s video on Unet]



UNDERWATER MODEMS

Embedded



SIMULATORS
• Simulation software

• SUNSET http://reti.dsi.uniroma1.it/UWSN_Group/index.php?page=sunset

• DESERT http://desert-underwater.dei.unipd.it/

• Evologics https://evologics.de/emulator

• UnetStack https://unetstack.net/ 

• Using PC audio

http://reti.dsi.uniroma1.it/UWSN_Group/index.php?page=sunset
http://desert-underwater.dei.unipd.it/
https://unetstack.net/
http://reti.dsi.uniroma1.it/UWSN_Group/index.php?page=sunset
http://desert-underwater.dei.unipd.it/
https://unetstack.net/


UNETSTACK
• https://unetstack.net/handbook

• Online video tutorials 

• https://www.youtube.com/watch?
v=MpqhRhpwAh4

• Download and setup 

• https://unetstack.net/handbook/unet-
handbook_getting_started.html

https://unetstack.net/handbook
https://www.youtube.com/watch?v=MpqhRhpwAh4
https://www.youtube.com/watch?v=MpqhRhpwAh4
https://unetstack.net/handbook
https://www.youtube.com/watch?v=MpqhRhpwAh4
https://www.youtube.com/watch?v=MpqhRhpwAh4


USING PC SOUND CARD

• PC sound cards offer a great way to 
test out basic operations

• UnetStack free community edition 
includes a PC audio based mode



INTERFACING TO ANY MODEM

• Modem driver 

• https://blog.unetstack.net/developing-modem-drivers-for-unetstack

• Thus most concepts covered here easily ported to other modems

• Some features such as ranging and localization that requires hardware level 
support may not be available on all modems 

https://blog.unetstack.net/developing-modem-drivers-for-unetstack
https://blog.unetstack.net/developing-modem-drivers-for-unetstack


2 NODE NETWORK
• Physical layer 

• modulation - OFDM, FHBFSK

• duplexing - time domain TDD

• Datalink

• Reliability via acknowledgements and 
retransmissions

• Propagation delay

• Link tuning, power control

This tutorial does not 
aim to go into 

theoretical aspects such 
as modulation etc



2 NODE NETWORK - DEMO
import org.arl.fjage.*

///////////////////////////////////////////////////////////////////////////////
// display documentation

println '''
2-node network
--------------

Node A: tcp://localhost:1101, http://localhost:8081/
Node B: tcp://localhost:1102, http://localhost:8082/
'''

///////////////////////////////////////////////////////////////////////////////
// simulator configuration

platform = RealTimePlatform   // use real-time mode

// run the simulation forever
simulate {
  node 'A', location: [ 0.km, 0.km, -15.m], web: 8081, api: 1101, stack: "$home/etc/setup"
  node 'B', location: [ 1.km, 0.km, -15.m], web: 8082, api: 1102, stack: "$home/etc/setup"
}


