Strengthening
Global ATC
Capacity: The
Intersection of
Training,
Technology, and Al

Enhancing air traffic control
through innovation and
education




Agenda
Highlights

From Tower to Leadership: Oliver
Farirayi’s ATC Journey and Industry
Context

Evolving ATC Training Standards:
From Chalkboards to Competency-
Based Learning

Digital Transformation in ATC
Training: Tools, Methods, and
Successes

Al as a Catalyst: Personalising and
Enhancing ATC Training

Envisioning the Future: Takeoff
Academy and Sustainable Training
Models



From Tower, Radars to
Leadership: Oliver Tapiwa
Farirayi’s ATC Journey and

Industry Context



Personal Progression From
Operational Controller to IFATCA
Leadership

Operational Air Traffic Control

Started career in hands-on air traffic control,
managing real-time aircraft operations safely
and efficiently.

Transition to Leadership

Progressed to strategic leadership roles,
shaping policies and guiding teams within
the air traffic control community.

Global Influence and Advocacy

Influenced global air traffic control policies
and advocated for capacity development to

improve safety worldwide.



Agenda: Early Challenges
in IFATCA EB Tenure

* Addressing issues of blacklisted
airspaces and operational
restrictions

e Overcoming training disparities
and resource limitations

* Navigating regulatory
complexities within IFATCA EB
region

* Enhancing communication and
coordination among controllers

 Strategies for improving safety
and capacity in constrained
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Challenges Faced: Uneven
Training, Resource Constraints,
CNS/ATM Adoption

Inconsistent Training Quality

Uneven training quality hampers skill
development across regions, affecting effective
CNS/ATM technology use.

Resource Limitations

Limited financial and infrastructural resources
restrict technology adoption and staff
development in many regions.

CNS/ATM Technology Adoption

Adopting advanced CNS/ATM technologies is
challenging due to regional disparities and
technological complexities.



Insights From Regional Experience
in Africa and the Middle East

Unique Operational Contexts

Regions in Africa and the Middle East have
distinct operational settings affecting project
implementation and outcomes.

Tailored Training Approaches

Customized training programs are essential
to address specific regional needs and
overcome local challenges.

Infrastructure and Resource Limitations

Overcoming infrastructure and resource
constraints requires innovative and region-

specific strategies.



Unique Operational Contexts
in Africa and the Middle East

* These regions have distinct airspace
and traffic patterns influencing ATC
training.

e Cultural and linguistic diversity
affect communication and training
delivery methods.

» Geopolitical factors impact airspace
availability and operational
restrictions. e
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* Environmental challengessuchas e
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desert terrain and weather e

conditions affect operations. O



Solutions for Regional
Challenges in ATC Training

* Develop region-specific
training curricula tailored to
local needs and constraints.

* Leverage technology to
overcome infrastructure and
resource limitations.

* Foster regional collaboration
to share best practices and
resources.

* Implement flexible training
models using blended and
online learning approaches.




Evolving ATC
Training Standards:
From Chalkboards
to Competency-
Based Learning



Agenda and Personal
Transition in ATC
Training

* Overview of key topics and
training challenges in ATC

* Transition from IFATCA to UK
aviation academies

* Experience with quality issues
and limited resources in
training

* Impact of top-heavy
management on research and
development

 Strategies to enhance training
qguality and innovation




Traditional Methods versus ICAO
Competency-Based Approach
(PANS-TRG, Doc 9868)

Traditional Lecture-Based Training

Traditional training relied mainly on instructor-led
lectures focusing on theory and knowledge
transfer.

Competency-Based Training Model

ICAQ’s competency-based approach emphasizes
skill mastery and practical performance over
theoretical knowledge.

Standardisation and Evaluation

The approach ensures standardization of training
and includes rigorous performance evaluation
methods.
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Regional Success Stories and Persistent
Barriers: Infrastructure, Funding, Retention

Adoption of Competency-Based Training

Certain regions have successfully implemented competency-based
training enhancing skills and workforce quality.

Infrastructure Challenges

Many regions struggle with inadequate infrastructure impacting
training and operational effectiveness.

Funding Shortages

Lack of sufficient funding limits resources for training programs
and technology upgrades.

Retention of Qualified Controllers

Retaining skilled controllers remains difficult due to competitive
job markets and working conditions.




Implementation
Challenges in

Harmonising
Global and
Regional Training
Standards

Diverse Operational
Environments

Different regions have unique
operational conditions that complicate
the standardization of training
practices.

Regulatory Framework
Differences

Regional regulatory frameworks vary
widely, making unified training
standards challenging to implement.

Resource Level Constraints

Resource availability differs by region,
requiring tailored training solutions to
meet global standards.
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AVAVAVAN Progression From Procedural Simulators

to Immersive VR and XR Environments

Procedural Simulators

Early ATC simulators focused on
procedural training with basic interfaces
and limited realism.

Immersive Virtual Reality

Modern VR environments provide
realistic simulations that improve
trainee immersion and practical skills.

Extended Reality Environments

XR combines real and virtual worlds to
create enhanced training scenarios for

deeper engagement.



Procedural Simulators:
Foundations of ATC Training

* Procedural simulators/PTT
replicate basic ATC operations
for skill development.

* They focus on step-by-step
procedures with limited
graphical realism.

* Simulators help trainees
practice communication and
coordination protocols.

* Despite simplicity, they build
essential foundational
knowledge and skills.
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Immersive Virtual
Reality: Enhancing
Trainee Engagement

* VR environments offer realistic
ATC scenarios for experiential
learning.

e They increase trainee
engagement through immersive
3D simulations.

* VR supports complex skill
development in a controlled
virtual setting.

* Trainees can practice rare or
emergency situations safely.




Extended Reality Environments:
Merging Real and Virtual Worlds

* XR integrates virtual
elements with physical
environments for training.

* |t creates interactive
scenarios blending real
equipment and digital data.

* XR enhances situational
awareness and decision-
making skills.

* This technology supports
collaborative training and

remote participation.



Growth of Online, Blended
Learning, and LMS for Scalable
Delivery

Online Learning Expansion

Online learning increases accessibility to
education regardless of location, enabling
learners worldwide to connect and study.

Blended Learning Benefits

Blended learning combines online digital
media with traditional classroom methods
for enhanced learning flexibility.

Learning Management Systems

LMS platforms support the management,
delivery, and tracking of educational courses

for scalable training.



Expanding ATC
Training
Through Online

Learning and:::: ff ::::::
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Online learning enables global
access to air traffic control
education anytime, anywhere.

Virtual classes simulate real-time
interactions between instructors
and trainees for effective
learning.

Self-paced modules allow
learners to progress according to
their individual schedules and
needs.

Blended learning integrates
digital content with traditional
classroom sessions for
comprehensive training.

Learning Management Systems
streamline course delivery,
progress tracking, and
performance analytics.



Case Study: Seychelles ATO’s
Virtual Training Impact and
Lessons Learned

Virtual Training Implementation

Seychelles ATO implemented virtual training
modules to adapt to modern learning needs and
enhance accessibility.

Improved Competency Outcomes

Virtual training led to measurable improvements in
trainee knowledge and practical aviation skills.

Best Practices for Digital Adoption

The case study identified key strategies for
effective digital adoption in aviation training
organizations.
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Al-Driven Adaptive Learning,
Simulation Feedback, and
Mentorship Innovation

Adaptive Learning Personalisation

Al customizes training content to suit
individual learner preferences and
knowledge levels enhancing learning
outcomes.

Real-Time Simulation Feedback

Simulations provide immediate feedback
allowing learners to adjust and improve skills
effectively during training.

Innovative Mentorship Models

Al supports new mentorship approaches by
connecting learners with personalised
guidance and resources.



Addressing Risks: Bias, Cost,
Regulatory and Operational
Integration

Algorithmic Bias Risks

Al systems can inherit biases from data, leading to
unfair or discriminatory outcomes if not properly
managed.

High Implementation Costs

Deploying Al solutions often requires significant
investment in technology, expertise, and
infrastructure.

Regulatory Compliance

Integrating Al within existing regulatory
frameworks poses challenges that need thorough
evaluation and adaptation.

Operational Integration

Al adoption requires careful alignment with
operational processes to ensure smooth and

effective integration. /////
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’ Al Enhances Human Expertise
Al’s Role as . s e
Al is developed to support and improve human skills in

air traffic control training and operations.

Augmentative, Not a
Replacement for Human Judgment Remains Central

Despite Al assistance, human decision-making and

Human Expertise | tance, human decisi
judgment remain crucial in air traffic control roles.



Envisioning the Future:
Takeoff Academy and
Sustainable Training Models

L



Overview of Takeoff
Academy’s ICAO-
Aligned, Global
Training Initiatives

ICAO Standard Alighment

Training programs strictly follow ICAO/EASA
standards to ensure global aviation safety
and consistency.

Global Harmonization

Programs are designed to harmonize ATC
skills across different countries for unified
aviation operations.

Capacity Building
Focused on bridging capacity gaps to

improve the proficiency of air traffic
controllers worldwide.



Leveraging SkySave Al and SkyLab
for Scalable, Community-Focused
Capacity Building

Scalable Solutions

Platforms offer scalable solutions to efficiently
support large groups of air traffic control
personnel.

Community Engagement

Solutions foster community engagement through
collaborative learning and communication
platforms.

Adaptive Learning

Adaptive learning technologies personalize training
to meet individual development needs effectively.

Continuous Professional Development

Platforms ensure ongoing professional growth with
continuous access to updated training resources.

/A



Opportunities for
Collaboration and
Advancing ATC Training
Capacity Regionally

Importance of Collaboration

Partnerships among organizations and
governments strengthen ATC training
capacity across regions.

Sharing Best Practices

Exchanging knowledge and successful
methods enhances training quality and
effectiveness.

Fostering Innovation in Training

Innovative training delivery methods
improve learning outcomes for air
traffic controllers.



Conclusion: Charting the Path
Forward for Global ATC Capacity

Leadership
Experience
Integration

Incorporating leadership
experience is essential to
strengthen global air traffic

control capacity effectively.

Evolving Training
Standards

Updating training standards
ensures air traffic controllers
remain prepared for future
technological advances.

Digital Innovation
and Al Augmentation

Implementing digital
innovation and Al tools
enhances efficiency and safety
in air traffic control systems.

Collaborative
Sustainable Models

Collaborative models like
Takeoff Academy provide
sustainable solutions to meet
future ATC challenges.
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