
 

Case Study: Asiana Airlines Flight 214 – Automation Confusion and Lessons 
for Safer Flight Operations – (Human-Centered Automation Design) 

Sofema Aviation Services (SAS) Presents this overview for discussion and case 
study purposes. 

Introduction 

The Asiana Airlines Flight 214 accident remains a landmark case in aviation safety, 
demonstrating the risks of automation complacency and the dangers of mode 
confusion. It serves as a powerful reminder that while automation has dramatically 
improved safety, it cannot replace the critical role of the human pilot in maintaining 
situational awareness and intervening when systems fail. 

By learning from this tragedy, the aviation industry continues to adapt—designing 
safer systems, enhancing pilot training, and fostering a safety culture that prioritizes 
understanding, vigilance, and proactive intervention in the face of complex, 
automated environments. 

Background 

On July 6, 2013, Asiana Airlines Flight 214, a Boeing 777-200ER, was on final 
approach to San Francisco International Airport (SFO) when it struck a seawall just 
short of Runway 28L, resulting in the deaths of three passengers and injuries to more 
than 180 others. The aircraft was operating a visual approach after a long trans-
Pacific flight from Seoul, South Korea. 

The accident investigation revealed a critical breakdown in situational awareness and 
a misunderstanding of automation behavior, highlighting vulnerabilities in the human-
machine interface in modern flight decks. 

Key Contributing Factors 

Misunderstanding of Autothrottle and Autopilot Interaction 

       The pilots believed that the autothrottle system would maintain the target 
approach speed even when the autopilot was disengaged. 

  
       In reality, the autothrottle "HOLD" mode had disengaged, and the thrust 
levers remained at idle, allowing airspeed to decay below safe limits. 

  
       The absence of clear feedback or warnings about the autothrottle mode 
change compounded the crew’s misunderstanding. 

Inadequate Monitoring and Situational Awareness 

       Both pilots failed to monitor airspeed and descent profile adequately, 
leading to the aircraft slowing well below the approach speed. 

       Despite multiple cues, such as decreasing airspeed and increasing pitch 
attitude, corrective action was not taken in time to prevent a stall. 

Complexity of Automation Design 



 

       The interaction between autopilot, flight director, and autothrottle modes in 
the Boeing 777 was not intuitive, especially under high workload and visual 
approach conditions. 

       The system did not provide an explicit, prominent alert when autothrottle 
disengaged due to the mode change. 

Training and Cultural Factors 

Critical Note - The pilots were accustomed to managed approaches using full 
automation. The visual approach with automation partially disconnected was outside 
their comfort zone, and the training system may not have adequately addressed 
scenarios involving partial automation failures or mode confusion. 

Lessons Learned 

The Asiana Flight 214 accident underscored several key lessons for the aviation 
industry: 

       Human-Centered Automation Design is Critical - Systems must be 
designed with clear feedback mechanisms and transparency to avoid "mode 
confusion." Critical changes—such as autothrottle disengagement—must be 
explicitly communicated to pilots through clear alerts, both visual and aural. 
  

       Enhanced Training on Automation Modes and Manual Flying Skills - 
Pilot training programs must emphasize automation behavior, limitations, and 
recovery techniques. Scenarios involving partial automation disengagements, 
manual approaches, and non-precision approaches must be integrated into 
simulator training to improve pilot confidence and competence. 
  

       Active Monitoring and Cross-Checking as a Core Skill - The accident 
highlighted the need for rigorous monitoring discipline during critical phases of 
flight. Flight crews must continuously verify speed, attitude, and power 
settings, even when automation is engaged. 
  

       Simplifying Automation Interfaces - Manufacturers must consider 
reducing complexity in mode logic and ensuring intuitive system behavior. 
Features that can lead to hidden system states (such as "HOLD" mode) 
should be redesigned or mitigated with enhanced cues. 
  

       Cultural Factors in Flight Deck Communication - The accident revealed 
potential deference to authority and hesitation to challenge decisions in multi-
crew environments. CRM (Crew Resource Management) training must 
address assertiveness, encouraging pilots to speak up and intervene 
decisively when safety margins erode. 

Changes Introduced After the Accident 

Following the Asiana 214 crash, several safety initiatives and procedural changes 
were introduced across the industry: 



 

       Boeing's Software and Alerting Enhancements - Boeing revised its 
guidance for 777 operators, emphasizing the limitations of autothrottle "HOLD" 
mode and the importance of manual thrust management during certain phases 
of flight. Boeing also worked on improving system feedback and updating 
training materials for better awareness of automation behaviors. 
  

       FAA and ICAO Training Recommendations - The FAA and ICAO issued 
recommendations for airlines to strengthen manual flying skills and automation 
management training. Many operators have since introduced additional 
simulator scenarios that replicate partial automation failures and low-speed 
approaches. 
  

       Pilot Training Curriculum Revisions - Asiana Airlines, and other carriers, 
updated their training programs to include more manual handling practice and 
automation failure scenarios. Emphasis was placed on monitoring skills and 
go-around decision-making. 
  

       CRM and Safety Culture Reforms - The accident prompted a renewed 
focus on open communication in the cockpit, particularly between captains and 
first officers. Airlines enhanced their CRM training to address authority 
gradients and promote assertiveness in safety-critical situations. 
  

       Regulatory Reviews of Automation Dependencies - The accident 
triggered discussions within regulatory bodies (including the FAA and EASA) 
on automation dependency in modern cockpits. Safety advisories were issued 
to encourage balanced use of automation and manual flying competence. 
  

Next Steps 

Sofema Aviation Services www.sassofia.com and Sofema 
Online www.sofemaonline.com provides Classroom, Webinar a Online Training 
offering a combined 1000 Regulatory Compliant & Vocational Training Courses. 
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