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Introduction

▪ Björn Hennig

▪ Pilot 1989 (St. Augustine, FL), privat flying St. Pete Air, KSPG

▪ PhD Operations Research Karlsruhe Institute of Technology (KIT), Germany

▪ Cranfield University, UK: Safety and Accident Investigation, MSc started 2015

▪ Performance and Safety Architect @ avialytics GmbH - FRA

▪ Aviation Experience: Airbus, Lufthansa, DHL, Aerologic, ACG …



IATA on Accident Investigation

3

… An ACTF [IATA Accident Classification Task Force] study revealed that of the 
approximately 1,000 accidents over the last decade, accident reports were available 
for only around 300 of them. And of those, many had room for improvement. …

… Accidents are so rare that many states are challenged to maintain the necessary 
expertise. …

… to address safety issues with greater speed. Safety is complex. Solutions to 
problems or changes to the way we do things need to be well thought out. …

Alexandre de Juniac (IATA President and CEO) 
at the IATA Safety and Flights Ops Conference
Seoul, 24 April 2017



Safety Development
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Big Data Analytics
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Definition

Trend vs. Random variation (chasing the numbers)

Qualitativ and quantitative data

Process of collecting, organizing and 

analyzing large sets of data to discover

patterns and other useful information.



Zero-Error Principle or Error-tolerant Design
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Big Data: Safety Management & Accident Investigation
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Safety Management Accident Investigation

• Biases, Heuristics?
• Premature closure?
• Decision Support?
• Objective: Prevention
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discretization
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Big Data Example 1: Roster Robustness
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Big Data Example 2: (Bio mathematical ?) Fatigue

FCR

• Bio mathematical Fatigue Calculations
(ALERT, SAFE, CARE …)

• Vs. Experienced Fatigue

• Provide Reference to Crew?

• Monitor via Wearables?
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Big Data Example 3: Text Mining (eDiscovery)

Weight Theme

100 Weather

97 Fatigue

97 Crew

82 ORD

82 Catering

81 APROX

80 Birdstrike

75 Water

72 Maintenance

71 Pilot tube

70 TCAS

70 Crew rest

60 Fish

58 Jump Seater

55 Ash

55 FRA

54 Aileron

50 Pilot flying

48 DAGBL

48 Stick Shaker

42 Scheduled Mainenance

42 WOCL

40 Beer

39 Attorney

39 EICAS

39 Safety pilot

34 ###

34 Incident

20 FDM

15 Stabilizer

10 ACARS
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Flight Safety Box – Flight List
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Flight Safety Box – FDM
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Flight Safety Box – Multileg
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Flight Safety Box – Metric

17



Data Capture

Safety

Data Hub

Data Access

Flight Safety

Box

SPI Definition

Flight Safety

Box

Dashboard

Flight Safety

Box

Data Analytics

Safety Cube

Automated
Knowledge 
Discovery

Safety DB

Double Loop 
Learning

(e.g. Evidence-

based Training)

…Evolving

flight

safety

data

into

actionable

insights

18



Data Analytics – Pay Load
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Data Prediction
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Data Prediction
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Double Loop Learning, e.g. Evidence-based Training

➢ Double Loop Learning: 

• Deduct context and assumptions based on analytics
• Verify and create hypotheses
• Identify appropriate measures, actions and lessons learned
• Implement measures and actions in training and/or operations
• Trace measures in Flight Safety Analyzer
• Question and validate assumptions based on results
• Close control loop by adapting SPIs, proceedings and trainings

➢ Implications for Evidence-based Training:

• Creation of Evidence/Performance profiles based on training and operation
• Drill down SPIs and other facts to relevant level
• Proposal of individual/team based scenarios for facilitated instructional techniques
• Integration of simulator data, protocols and evaluation 
• Measurement of results via SPI and FDM analytics
• Establish continues improvement process and learning (mentored)
• Proactive identification of future risks, threads and individual weaknesses

(e.g. Information-Sharing und Benchmarking - ASIAS)
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Interested in participating?
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Please contact me if you know of an airline or organization that might 

be interested in Big Data Flight Safety Analytics and Research

MSc, PhD project
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bjoern.hennig@avialytics.aero

+1 702 445 8457

www.avialytics.aero

Thank you

linkedin.com/in/bjoern-hennig-063b243 

@BjoernHennig

Stay in touch!

mailto:bjoern.hennig@avialytics.aero

