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Leveraging
to optimize aircraft
turnaround operations
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Executive Summary

Efficient aircraft utilization directly impacts profitability in the
competitive aviation sector. This white paper explores how Al-enabled
video analytics can optimize aircraft turnaround times, significantly
reducing ground time and operational costs, thereby increasing
revenue opportunities.

Introduction

Aircraft turnaround time—the period from an aircraft's landing to its
next takeoff—encompasses various coordinated tasks including
deplaning, refueling, and baggage handling. Optimizing these
operations is crucial for maximizing aircraft utilization and enhancing
profitability.

Turnaround Activities

The turnaround process comprises of multiple activities, including:

e Position Passenger Bridges e Fueling
or Stairs e Loading baggage and cargo
e Deplane passengers e Catering
e Service cabin e Board Passengers
¢ Unloading baggage and
cargo

Figure 1: Standard turnaround activities (Source: Boeing)
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Optimizing Turnaround Times

Optimizing turnaround time requires a strategic approach that
integrates technology with operational processes:

Defining the Turnaround
Schedule: Establish a clear
turnaround schedule for
every flight, similar to a
project timeline, with
defined start and end
times for each task.

Flexibility and Adaptation:

Maintain flexibility in the
schedule to adapt to
real-time changes, such as
delays in aircraft arrival.

Identifying the Critical
Path: Determine the
critical path in the
turnaround operations and
adjust it as necessary
based on real-time
conditions.

Continuous Improvement:
Use data to continually
refine and optimize
turnaround processes.

How Al-enabled Video Analytics Can Help
Optimize Turnaround Times

Optimizing turnaround time requires a strategic approach that
integrates technology with operational processes:

Real-Time Monitoring and Management

Streamlined Operations: Al technologies provide real-time data from
video analytics, allowing operational teams to monitor and swiftly react
to any issues or delays in the turnaround process.
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|§~j Predictive Analytics for Proactive Planning

Predictive Analytics for Proactive Planning: Reducing Delays: Al
systems predict potential delays and suggest adjustments to the
turnaround schedule, optimizing resource use and minimizing idle time.

Cost Reduction through Enhanced Efficiency

Operational Cost Savings: Faster turnaround times reduce ground staff
hours per flight and increase the number of flights per day, directly
cutting costs.

Increased Aircraft Utilization: Enhancing utilization directly impacts the
airline's bottom line by allowing more revenue-generating flights.

(Figure 2: Video analytics engine — process/framework)
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Use Case: Baggage/Cargo Unloading
Monitoring

Consider the process of baggage and cargo unloading—a critical
component of aircraft turnaround. As the video cameras capture the
activity on the ground, this live feed is relayed to the Al-enabled video
analytics engine. Within this engine, sophisticated algorithms analyze
the video to identify key objects involved in the process, such as baggage
trucks and belt loaders, and determine their status—whether they are in
motion or stationary. For instance, the system can detect if bags are
actively moving along the belt loader.

This crucial data, timestamped for accuracy, is then forwarded to the
decision-making engine. Here, it's compared against the pre-set
turnaround schedule to assess if the unloading process is on track or if
delays are occurring. Based on this comparison, the decision engine
proactively initiates appropriate actions to either continue the process
or address delays, ensuring that the turnaround stays on schedule. For a
visual representation of this process, please refer to Figure 3, which
outlines the logical flow of data and decision-making.

(Figure 3: Monitoring baggage/cargo unloading using Al-enabled video analytics)
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Conclusion

Al-enabled video analytics not only introduces new capabilities but also
empowers airlines to fully leverage Al to make proactive decisions that
prevent delays or minimize their impact. By analyzing historical data, Al
tools enable airlines to pinpoint the root causes of recurrent issues,
allowing for targeted corrective actions. This proactive approach to
problem-solving enhances turnaround activities, leading to more
efficient, secure, and transparent operations. Such optimization benefits
all  stakeholders—airlines, airports, ground handlers, and
passengers—creating a more harmonized environment and improving
the overall travel experience. This strategic use of Al ensures that
operations are not just reactive but also anticipatory, adapting to
challenges before they escalate into larger problems.
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TCG Digital is the flagship data science and technology solutions company of ‘The Chatterjee Group’ (TCG),
a multi-billion dollar conglomerate. We leverage hyper-contemporary technologies and deep domain
expertise to engage enterprises with full-spectrum digital transformation initiatives in operational support
systems, enterprise mobility, app development and testing, cloud and microservices, automation, security,
big data, Al/ML, and advanced analytics.

In addition to our digital transformation practices, by using our end-to-end Al and advanced analytics
platform, tcgmcube, enterprises are extracting highly actionable insights from their invaluable data assets,

and achieving Velocity to Value. tcgmcube democratizes data science with scalability, performance, and
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