OFFSET Envizsions Swarm Capabilities for Small Urban Ground Units

OFFensive Swarm-Enabled Tactics progrom seeks to empower dismounted troops with technology to
control scores of unmanned air and ground vehicles ar a time
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Urban canyonsi—with their high vertical structures, tight spaces, and limited lines of sight—constrain
rnilitary communications, mobility, and tactics in the best of times, Thege challenges become even
maore daunting when L5, forces are in areas they do not control—where they can't rely on supply
chains, infrastructure, and previows Enowledge of local conditions and potential threats.,

Unmanned air vehicles {UAVYS] and unmanned pround vehicles (LGYs) have long proven beneficial in
such difficult urban environs, performing missiens such as aerial reconnaissance and busilding
dearance, But their value to ground troops could be vastly amplified if troops could contred scores or
even hundreds—“swarms” —of these rabotic units at the same time. The prirme bottleneck to
achieving this goal is not the robotic vehicles themselves, which are becoming inc reasingly capahle
and affordable. Rather, US. military forces currently lack the technologies to manage and interact
with such swarms and the means to quickly develop and share swarm tactics suitable for application
i diverse, evolving urban situations.

Ta help overcome these challenges and dramatically increase the effectiveness of small-unit combat
forces operating in urban environments, DARPA has launched 15 new OFFensive swarm-Enabled
Tactics (DFFSET) program. OFFSET seeks to develop and demonstrate 100+ operationally relevant
swarm tactics that could be used by proups of unmanned air and/cr ground systems numbering
mere than 100 robots. These swarm tactics for large teams of unmanned assets would help improve
farce protection, firepower, predision effects, and intellipence, surveillance, and reconnaissance (ISR)
capabilities. OFFSET pians to offer frequent oppertunities for engagement with anticipated end users
n the LL5. Army and U.5. Marine Corps and would share successfully tested swarm tactics with them
r a rojling basis,




“With the technologies and tactics to be developed under OFFSET, we anticipate achieving 2 deeper
understanding of haow large numbers of inareasingly autonomous air and ground robots can be
leveraged to benefit urban warfighters.” said Timothy Chung, DARPA program manager. “We aim to
provide the tools to quickly generate swarm tactics, evaluate those swarm tactics for effectiveness,
and integrate the best swarm tactics into field operations, If we're successful, this work could also
bring entirely new scalable, dynamic capabilities to the battlefield, such as distributed perception,
rabust and resilient communicatians, dispersed computing and analytics, and adaptive collective
behaviors.”

To accomplish these goals, OFFSET seeks to develop an active swarm tactics development ecosystem
and suppeorting open systems architecture, including:

= An advanced human-swarm interface to enable users to monitor and direct potentialby
hundreds of unmanned platforms simultanecusly in real time. The program intends to
teverage rapidly emerging immersive and intuitive interactive technologies (augmented and
wirtual reality, voice-, gesture-, and touch-based) to create 2 novel command interface with
immersive situational awareness and decision presentation capabilities. The interface would
also incorporate a swarm interaction grammar, similar in concept to playbooks coaches in
seccer, basketball, and other games prepare with pre-made plays combined with “freestyle”
design tools that allow dynamic action and reaction based an real-time conditions in the
fiesld,

= Areal-time, networked virtual environment that would support a physics-based, swarm
tactics game. In the game, players would use the interface to rapidly explore, evolve, and
evaluate swarm tactics to see which would potentially work best on various unmanned
platforms in the real world. Users could submit swarm tactics and track their performance
from test rounds on a leaderboard, as well as dynamically interact with other users,

= Acommunity-driven swarm tactics exchange. This curated, limited access program portal
would house apps to help participants design swarm tactics and combine collective
behaviors, as well a5 swarm algorithms. It would provide these key ingredients to an
extensible architeeture for end-user-generated swarm tactics and help create a lasting
community to innovate and cultivate the most effective tactics, with the potential to
integrate third-party tactics and playtesters in the future,

OFFSET aims to demonstrate its technologies through frequent live experiments with various
unmanned air and ground platforms. Every six months, operational vignettes of progressivahy
increasing complexity would challenge both the swarm architecture and the developed swarm tactics
acrass numerous technological and operational test variables, such as swarm size, proportion of air
and ground platforms, and mission duration. Users would employ the swarm interface to test the
best of the virtual tactics in the real world, and interactively supply their unmanned platferms with
near-real-time 1actics updates using automated deployment tech nologies.

“We're interested in developing practical swarm systems in an agile way, so future operators will
have the togds they need to outamart and outperform urban adversaries,” Churg said,

LARPA has scheduled a Proposers Day on Menday, fanuary 30, 2017, at DARPA®S offices in Arlington,
Wa., ta further clarity the QFFSET program vision and answer questions from potential proposers,
Advance registration is required: bttp /o v/ ANZXI0657 31, Additional details about the event are
provided in & Special Notice: htip/fro usa. pov/s8W T2, Full program details, incloding instructions
tor submitting a proposal, will be available ina forthooming Broad Azency Announcement {BAA]




available on the Federal Business Opportunities website {_hitE'."'!""!{'l_l|"..:!|._~F"|'|'\-.-‘-"‘-c|':hg:l_ Far more
information, please email DARPA-SN-17-02@darpa.mil,

Image Caption: DARPA hos leunched fts new OF Fensive Swarm-Enabied Toctics (OFFSET) PrOgaTm I
help dromuotically increase the effectiveness of small-unit combat forces operating in urban
environments with highly outonomous sworm technologies. Click below for high-resalution imoge.
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