Autonomous Undersea Systems Institute www.ausl.org

Oopjecilive Is To Identlty

o Who s Doeing What
— |n Other Communities

e \What Should be done
— What Problems to Focus on



Autonomous Undersea Systems Institute www.ausl.org

Cornponents of Cornrmunicat]or)

Trig Plge - Priysical Ligat="Trie Crizir
— Banc idwidtr Harge Product
- — lnrerogeranility
— lzitare)
o JleNetwork ofPlpes
— Data Relrability
— Media ACCess
— Ad Hoec Routing
— Store &Ferward

o The Information In the Pipes
— Priority of Information
— Quality (Acceptable Error Rates)
— Timeliness
— Display / User Interface / Analysis Tools




Autonomous Undersea Systems Institute www.ausl.org

Cornmunication Requirernents Are Driver) B
the Leve] of Autonormy Reculrad

Teleoperation

Semi-autonomous Control

Autonomous Control

Required Communication i dit s

Level of Autonomy (self-directed behavior) — +

MU—T mI-



@ Autonomous Undersea Systems Institute www.ausl.org

Performance of Acoustic Cornmunicailons Linigs
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Network Stack Driving Analogy

Network Layer Maps (or)
Mapquest

Data Link Layer Traffic Rules &
vehicles

Physical Layer Roads
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Header Payload
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Metrics of Int

- Tirneto reconnect afier 2 link failure
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e Performance under transmISSIOrlS

e Timeto (setup time of the
routing protocol)
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— Throughput (node to nede vs. total network throughput)
— [atency andlatency varniation under stable conditions
— ransient effects during recovery from alink/nede failure
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A Cornparison of Efforts

Network Stack AUSIITeam Seaweb - WHOI

Network Layer COFSNet & AUSNet Static Routing Star Network Topology for

(Dynamic Routing) packet forwarding
(no routing)

No MAC MAC: CSMA/CA MAC: TDMA

Physical Layer Benthos Acoustic Benthos Acoustic Modems with WHOI Micro Modem
Modems enhanced features
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Prograr efforts Relaiad to Uniderwater
E Acoustic Networking
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Static Routing CNAV UPS

Data Link
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AnAutonormous sysierm’s Control Factors
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Informeatlon rlierarcny

(More Abstraction - Less Bandwidin)
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Common Conirol Language (CCL)

I
N Mission Imolicitvs. explicit Knowladge
F
CR) Mission Is Defined by a Set of Aggregate Behaviors |
M [ :
A Aggregate Behaviors
e.g. Survey, Box, etic =
T
I
® Each Aggregate Behavior Decomposes into Basic Behaviors
N Configure 1IeNEWorKGHEIRES
Navigate T
Com?nunicate . P”O”ty
Monitor - I
Maneuver Q_uallt_y
Exec - Timeliness

Ganvyention

- Display

Each Behavior is Interpreted for a Specific Command Set
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Bottom Mountedlinstruments ‘@
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Network

Information
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scheduled | scheduled unscheduled scheduled

medium medium low high

medium high very high low

medium high very high Low to very high

minimal minimal minimal low

low minimal not important minimal
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1 per 4 hrs

200 bits

minutes

50 P/blk
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Oojeciive IsTo ldentlty
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JatAre e Reguifements
Jat Are Current Capabilities
nat Gaps Exist— Prieritize

N0 Is Deing What

nat Should Be Done First
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