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Overview

« HARVEST
— Conceptual UAV swarm

— Cross-layer design?

¢ JOCosimI (JOC-I)
— Java data exchange
— Single UAV

e JOCosim II (JOC-II)
— Java control
— Multiple UAVs



HARVEST

Host of Armed Reconnaissance Vehicles

Enabling Surveillance & Targeting



HARVEST:
A Prototypical UAV Swarm

It is: cooperative UAV swarm concept
It isn’t: architecture for UAV design (JAUS)

Configurations

— Micro-UAYV for each platoon member

— Mini1-UAYV for a security forces element
— A deployable attack/recon asset

Applications
— Anti-sniper support

— CBRN plume/weapon tracking
— Cooperative search



HARVEST:
A Conceptual Deployment
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HARVEST:
Representative Deployment
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HARVEST:
Protocol Design

e Cross-Layer Design
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HARVEST:
Protocol Examples

e Localization : ”
: . Layers Services | Policies
— Link-layer timing = -2

User
— Network & transport Guid
layer forward timing uidance | Preserve
— Application-layer Swarm fuel
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HARVEST:
Application Layer
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JOCosim I
(JOC-I)



JOCosim: A Java, OPNET & C
Co-Simulator for a HARVEST

* What is co-simulation?
— Integration of multiple simulation engines
— Leverages capabilities/investment in multiple simulators

e Co-simulation goals
— Wireless performance: OPNET

— Application-layer protocols & swarming behavior: Java

e Co-simulation interfaces?
— OPNET: ESI (generic co-simulation interface)
— OPNET: HLA (from DoD DMSO)

* Phased development

— JOC-I: verify Java can exchange data w/OPNET
— JOC-II: verity Java can control an OPNET simulation
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Virtual Channel

C
(control)

Coys \(ESD - ESI)

STDIN

Script
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JOC-I: Co-Simulation Results

e Links Java/OPNET
— Script control (C)
— Uses ESI (C - Java)
e Single UAV
— Position — Java
— Vector - OPNET

 GUI
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JOCosim 11
(JOC-II)



JOC-II: Extensions to JOC-I

© 0 N AW

Move co-simulation control to Java

Develop interface cloud for ESYS access

Create models w/external model access (EMA)
Enable broadcast & routed transmissions (modes)
Support node failure and recovery (via power mgmt)
*Active statistic collections via probes (global)
*Port a node mobility algorithm to Java

*Integrate a data indexing protocol
*Migrate from OPNET 10.5to 11.5

* partially completed extensions
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JOC-II: Simulation Creation

e User interface to ¢ Create simulation... X
create a sSIMulation  gage | agyanced
* GUI tailored for S SRR TR
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e Interface cloud
e UAVs

— Active
— Reserve
— Destroyed

e Search Areas

— Searched
— Not searched
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JOC-II: Design View

ESYS

C
(wrapper)
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Java
(indexing)
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JOC-II: Conceptual Data Flow
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Route, e.g., Network
AODV, DSR i i Flood
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O Start ©) O Start
(O Route ! ! (O Route
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(+ID1, 0)
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JOC-II: Inter-Process Comm
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Summary

Discuss an unmanned swarm design framework,
HARVEST

Demonstrates Java & OPNET can successfully be
used 1n a co-simulation

Shows that Java 1s able to maintain positive
control of an OPNET simulation

Proposes that centralized cloud management provides
a viable co-simulation mechanism
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Questions?
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