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EXPLORING HUMAN-MACHINE TEAMING FOR JOINT ALL-DOMAIN OPERATIONS

The Joint All-Domain Operations (JADO) vision requires dramatic
increases in the integration, speed, scale, and resilience of Air
Force and DoD Command and Control systems. JADO envisions
applying Artificial Intelligence (Al), computational power, innovative
interfaces, enhanced communications, and other technologies to
achieve these ends.

A key challenge is accomplishing this in a robust manner that is
adaptable and resilient in future distributed operations, including
near-peer operational contexts. Because of the non-linearity,
emergence, and complexity of warfighting operations, integrated
human and machine teams will be a key to maximizing combat
power. By coupling and leveraging the strengths of both humans
and machines, properly integrated Human-Machine Teams (HMTs)
can be created that are more powerful, robust, and adaptive than
applying these technologies separately.

The Joint All-Domain Planner with Adaptive Collaborative/
Control Technologies (JADPACT) 6.2 project focuses squarely
on this challenge by considering JADO from a warfighter-centric
perspective. JADPACT will determine requirements for, develop,
and evaluate advanced HMT concepts to enable future Joint
All Domain (JAD) Battle Managers to create, assess, monitor,
and adapt effects in the battlespace created by integrating
capabilities from multiple domains (e.g., air, cyber, space, land,
etc.) with the speed, scale, and resilience required to win the
future high-end fight.

The projectis developing a concept for a JAD Mission Commander
Control Station (JADMCCS). The JADMCCS will integrate, assess,
and revise several novel HMT technologies that support JAD
Battle Management teams of the future in creating desired
battlespace effects in accordance with commander’s intent.

A key feature of this envisioned JADMCCS will be its agility
to respond to unexpected situations and events. The future
JAD Mission Commander will have the ability to intuitively and
dynamically engage with Al/autonomous agents in order to
perform various tasks across a scalable “spectrum of control”
based on specific operational requirements (i.e., from fully
manual without Al, to a mix of human and Al, to mostly or entirely
autonomous) to achieve JAD mission objectives, with the human
always retaining overall control of the system.

This work builds on previous work where a novel HMT C2 testbed
(called IMPACT) was designed and demonstrated in an international
exercise where, with the help of the Al, a single operator successfully
managed 17 unmanned assets (air, land, and sea) simultaneously
to achieve tactical base defense. The JADPACT 6.2 project will
leverage successful methods and expertise from that project with
a goal of developing feasible concepts to enable rapid and resilient
All-Domain offensive operations. Yr

Mr. Samuel Kuper, Senior Industrial and Systems Engineer, 711 HPW/RHWT

Dr Mark Draper, Research Lead: Warfighter Interfaces & Teaming CTC, 711 HPW/RHW
Dr Elizabeth Frost, Research Psychologist, 711 HPW/RHWT

711th Human Performance Wing, Airman Systems Directorate, Warfighter Interactions and Readiness Division



THE NEW RHW CORE TECHNICAL COMPETENCIES

To better address the changing priorities of our Air and Space
Forces, the RHW Core Technical Competencies (CTCs) and
Core Research Areas (CRAs) are undergoing realignment. The
reorganization of the CTCs and CRAs will build on lessons
learned from the previous division merger, and allow RHW to
continue to pursue bleeding edge research and the Secretary
of the Air Force’s Operational Imperatives.

HUMAN LEARNING AND COGNITION CTC

The new Human Learning and Cognition CTC enables more
lethal Air and Space Forces through research on human
multisensory perception, learning, information processing, and
action. The research seeks to maximize mission effectiveness by
(1) Establishing a persistent, global training and test ecosystem
that creates the foundation for personalized, proficiency-based
readiness for multi-capable Airmen and Guardians in joint all-
domain operations, (2) Creating capabilities that allow teams
of humans and machines to adapt and learn together in real
time in training and operational settings, and (3) Advancing
considerations of human performance in system development
and operational planning with digital models of perception,
cognition, and action.

DIGITAL MODELS OF COGNITION CRA

The new Digital Models of Cognition CRA emphasizes
research to identify computational and mathematical
mechanisms to represent human perception, information
processing, and behavior, including the integration of
models that reflect the role of internal and external
factors that modulate performance efficiency and
effectiveness. The goal is to develop holistic models that
support quantitative understanding and prediction of
mission effectiveness across domains and at different
levels of abstraction for improved systems engineering,
wargaming, and operational planning.

LEARNING AND OPERATIONAL TRAINING CRA

The new Learning and Operational Training CRA
emphasizes learning and understanding in the context
of evolving technology. This includes research to establish
an ecosystem that maximizes mission effectiveness while
minimizing costs by matching technologies to learning
and performance needs; supporting high resolution
human and system measurement and quantitative,
proficiency-centric readiness assessment and prediction
at the individual and team levels; and exploring how to
enable human and machine co-learning to support mutual
adaptation and understanding in human-machine teams.

The Warfighter Interfaces and Teaming CTC will conduct
research to enable robust decision superiority across our Air
and Space Forces by dynamically optimizing the integration of
warfighter cognition with increasingly complex and intelligent
machines/systems, creating maximally effective and resilient
warfighting teams. This research will focus on discovering,
developing, evaluating, and transitioning advanced
adaptive warfighter interface technology, mission-optimized
distributed team performance enhancements, communication
management processes, and context-tailored intelligent
decision aids/analytics to achieve and maintain decision
superiority in uncertain environments against peer threats.

The Distributed Teaming and Communication CRA
emphasizes research that explores the rapid formation,
real-time assessment, and dynamically optimized
performance of distributed, heterogeneous teams of
warfighters as well as human-machine teams to enable
rapid, agile, and robust mission operations. Research
areas will include methods to enable the rapid formation
of mission-effective heterogeneous teams, dynamic
monitoring and assessment of team performance via
optimal assemblage of novel and existing metrics,
adaptive tactics for recovery from real or predicted
team performance degradations, and novel distributed
communication and collaboration tools, technologies and
management methods that are responsive to variable
network environments.

The new Human-Machine Interactions CRA emphasizes
research to identify principles of human interaction with
highly complex systems, including advanced automation
and increasingly intelligent Al-enabled machines. The
goal of this research is to achieve and sustain decision
superiority and performance across complex and uncertain
mission environments. Research areas include identifying,
characterizing, and overcoming key challenges to
warfighter interactions with complex and intelligent systems
such as situationally-adaptive interface design and usability,
knowledge representation across sensory modalities,
system observability and transparency, directability, joint
cognitive decision making, and maintaining calibrated trust
across changing conditions. *
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RHW RECOGNITIONS

2022 3rd QUARTER AWARDS

RHW
Civilian-Category II:
Mr. lan Joyce

Collaboration Award:
Dr. August Capiola

Company Grade Officer (CGO):
Capt Paul Grossi

2022 4th QUARTER AWARDS

711 HPW

Civilian Category II:
Mr. Michael Dougherty

IMA Field Grade Officer:
Maj Geoffrey B. Dobson

Senior Non-commissioned Officer:

MSgt Matthew Boland

RHW

Civilian Category lll:
Mr. Samuel Kuper

Collaboration Award (Team):
Joint All-Domain Integrated ISR

Company Grade Officer (CGO):
Capt John Hrabovsky

Field Grade Officer:
Maj Raphael Watson

711TH HPW/RHW

Hails

Capt David Adamski
S. Conner Campbell
Taylor Curley

Lt Venessannah Deppermann
Kent Etherton

Capt Joshua Hensrud
Lt Griffin Keune
Tiffany Kuhns

Lt Nicholas Kundrat
Lt Brett Martin

Lt Teven Miller

Erik Rodenburgh

Lt Christopher Sears
Jonathan Stella

Lt Col Scott Storm
Capt Jonathan Turner
Lt David Uzhca

2022 ANNUAL AWARDS

711 HPW

Collaboration Award:
Acoustic Center of Excellence

Commander’s Cup (Team):
Networked Integrated Tactical Exercise

Field Grade Officer of the Year:
Maj Raphael Watson

RH

Civilian Category lli:
Dr. Vincent Schmidt

RHW

Ms. Annette Armstrong

Civilian Category ll:
Mr. Michael Dougherty

Collaboration Award:
Capt John Hrabovsky

Commander’s Cup Jr:
Dr. Jayde King

Commander’s Cup Sr:
Ms. Hilary Gallagher

Commander’s Cup (Team):
Gaming Research Integration for
Learning Laboratory®

Company Grade Officer (CGO):
Capt Sarah Soffer

Farewells

Sam Angelo

Jessica Armstrong
Eric Biggs

Jim Bliss

Lt Kyle Bucklew

Lt Alex Ciolek

Capt Mitchell Cochell
Chad Cook

Capt Foster Davis
Dave Dommett

Lt Jacob Ehrenstrom
Greg Feitshans
Sandy Felt

Lt Anissa Garnsey

Lt John Gillispie
Parker Haley

Heidi Harkins

RHW conTINUED

Administrative Excellence (Individual):

Lt Andrew Kinzinger-Petroski

Daniel Repperger Mentor of the Year
Award: Ms. Emily Conway

Harry G. Armstrong Award (Individual):
Mr. Ted Harmer

Innovation Award (Individual):
Mr. Dave Malek

International Award (Individual):
Dr. Leslie Blaha

James W. Brinkley Leadership Award
(Individual): Ms. Jennifer Winner

Non-commissioned Officer of the Year:
TSgt Joel Dumont

Scientific Technical Achievement (Team:
Joint All-Domain Integrated ISR

Scientific Technical Management:
Mr. Allen Rowe

Senior Non-Commissioned Office of
the Year: MSgt Matthew Boland

Supervisory Award:
Dr. John Camp

Technology Transition:
Human Language/Intel Deployment Team

Thomas S. Wells Senior Leadership Award
(Individual): Mr. John lanni

Maj Kyle Knight

Lt Col James Lievsay
Platon Lukyanenko
Luke Nelson

Birken Noesen
David Neufang

Lt Chao Pan

Maj Thomas Payne
Cait Rizzardo

Lt Corey Rucker
Logan Rura

Capt Meghan Strang
Lt Emmie Swize

Bob Theimer

Lt Phitina Tran

Luke Waggenspack
Lt Col Michael Walker
Keith Westheimer
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