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Loss of Control-Inflight (LOC-I) 
ä  LOC-I is found in all segments of aviation: 

ä  General Aviation 
ä  Air Transport (multi pilot crew, usually considered very experienced!) 
ä  Military aviators 
ä  Display Flying (see Des Barker, European FTSW 2011 workshop) 
ä  FLIGHT TESTING 

ä  LOC-I is not restricted to „novice pilots / beginners“ 
ä  LOC-I is a complex subject – involves many different disciplines 

Introduction 
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Loss of Control Workshop 2012 
ä  Participation from many different countries: 

ä  Argentina 
ä  Brasil 
ä  Canada 
ä  China 
ä  Japan 
ä  Kasachstan 

 

Introduction 
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ä  US 
ä  South Africa 
ä  Turkey 
ä  Many European Countries 
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Loss of Control Workshop 2012 
ä  Flight Testers have their own set of challenges 

ä  Prototypes, highly modified aircraft 
ä  Some flights high risk  
ä  „Can do“-Attitude (try hard to make a test point) 
ä  Time Pressure 
ä  Fatigue 

ä  First time that flight test safety workshop is opened up to 
airline pilots, researchers and other subject matter 
experts 

Introduction 
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Loss of Control Workshop 2012 
ä  Flight testers need to also learn from operational pilots, 

how their product is being used (or rather mis-used!). 
Operational pilots have their own set of challenges 
(fatigue, boredome, shift work) 

ä  LOC is a complicated subject – requires inputs from a 
diversity of fields 

ä  So far no silver bullet 
ä  We need to learn from each other! 

Introduction 
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Loss of Control-Inflight (LOC-I) 

„A loss of control accident is an accident in which an 
aircraft is unintentionally flown into a position from which 
the crew is unable to recover due to aircrew, aircraft, 
environmental, or a combination of these factors.“ 

(Jim Burin, FSF) 

Definition: 

Introduction 
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Loss of Control-Inflight (LOC-I) 

ä An „Aircraft End State“ (this is how IATA uses the 
term) – LOC-accident 

ä A temporary condition (when crew looses control 
temporarily) – LOC-incident 

(Jim Burin, FSF) 

Can be 

Introduction 
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Unusual Attitude Enveloppe 
exceedance  

Stall 
Incorrect 
Recovery 

Late or inefficient 
recovery 

Late or inefficient 
recovery 

UPSET 
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Loss of Control-Inflight – Categories 

Introduction 

ä  Upset in Pitch 
ä  Upset in Roll 
ä  Airspeed  

ä  Airspeed Unreliable, 
ä  Airspeed not appropriate for 

the phase of flight / 
configuration 
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Introduction 
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Incident: Roll-Upset in Cruise at 41.000 ft 

Air Transport 
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Kenya Airways, Spiral Dive after departure on May 4, 2007 

Air Transport 



Dr. Dieter Reisinger 6th European Flight Test Safety Workshop 
Salzburg, 19-21 Nov 2012 

Loss of Control – General Aviation 

Introduction 
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General Aviation 

2) 

1) 

....Cirrus SR20/22 

....other Types 
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General Aviation 
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ä  Often less experienced pilots 
ä  Training usually less sophisticated (in particular training 

for non-normal situations) 
ä  Capability of the aircraft vs Pilot Capability 

ä  Low performance overestimated by pilot 
ä  High Performance underestimated by pilot 

LOC – General Aviation Commonalities 
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Loss of Control – Air Transport 

Introduction 
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Source: IATA 

Introduction 
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LOC-I Accidents by Phase (2009-2011) 
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Air Transport 
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(IATA) 

Introduction 
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Loss of Control Accidents 2009-2011 – Air Transport 

Summary: 10 % of accidents, 41% of fatal accidents 

 	
   2009	
   2010	
   2011	
  
Total Accidents	
   90	
   94	
   92	
  

LOC Accidents	
   9	
   10	
   8	
  

% LOC	
   10%	
   11%	
   9%	
  

Total Fatal Accidents	
   18	
   23	
   22	
  

Fatal LOC Accidents	
   8	
   10	
   8	
  

% LOC	
   44%	
   43%	
   36%	
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Loss of Control Accidents 2009-2011 

Summary: 56% of industry fatalities 

 	
   2009	
   2010	
   2011	
  
Total Fatalities	
   685	
   786	
   486	
  

LOC Accident Fatalities	
   639	
   241	
   213	
  

% LOC	
   93%	
   31%	
   44%	
  

Introduction 
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IATA Survey Approach to Stall 
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Air Transport 
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Colgan – Stall on Approach 

Air Transport 
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Turkish 1951 – Stall on Short Final 

Air Transport 
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Air France 447 – Stall in Cruise 

Air Transport 
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Air Transport 
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ä  Very experienced pilots, multi-pilot crew 
ä  One flight is like the other (with small variations) 
ä  Boredom and Monotony 
ä  Chronic Fatigue 
ä  Expectation that the aircraft is fine  
ä  Startle factor 
ä  Potential that flying skills degrade over the years 

LOC – Air Transport Commonalities 
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Loss of Control-Inflight – Display Flying 

Introduction 
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Loss  
of Control 

Co-Pilot Ejecting 

Washington State 

24 June 1994 

= 20% 
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Sample Size = 158 

Loss of Control  Elements 

19% 

18% 

11% 
5% 

5% 
5% 

4% 
3% 

2% 
2% 

3% 
2% 

1% 
2% 

1% 
1% 1% 1% 

1% 
1% 

1% 
1% 

1% 

1% 

1% 
1% 1% 

1% 1% 

1% 

1% 

5% 

Landing 
Turn 
Spin 
Loop 
Pull-up 
Takeoff 
High Alpha 
Wingover 
Roll 
Stall Turn 
Slipstream 
Gyroscopic 
PIO 
Taxying 
Single Engine 
Inverted 
Ring Vortex 
Knife Edge 
Tailslide 
Water Drop 
Runaway 
Hammerhead 
Pax Interf 
Tyre Burst 
Open Canopy 
Power 
High Speed Run 
Turbulence 
Lomcevak 
Fishtail 
Flight Refuel 
Unknown (Source: Des Barker) 
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ä  Pilot Aircraft Handling 
ä  McDonnell Douglas C-17, Alaska,  28 July 2010 
ä  DH Mosquito, Barton, UK, 27 July 1996 

ä   Engine Failure 
ä  Spitfire, Rouen Valley, 4 June 2001  
ä  Yakolev 52, Romania, 24 June 1995 

ä  Passenger Interference 

LOC – Root Causes 
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Display Flying 
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ä  Very experienced pilots  
ä  Usually single pilot 
ä  Close to ground  
ä  High closure rates 
ä  Peer Pressure 
ä  No margin for error 

Details: See Des Barker, „Zero Error Margin“  

LOC – Display Flying Commonalities 
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Loss of Control-Inflight – Flight Test 
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Selected Accidents – Flight Test 

Flight Test 

ä  Airbus A330-300, speed below vMCA,  30 June 1994 
ä  Challenger 600 – deep stall, April 3, 1980 
ä  Gulfstream G650, April 2011 
ä  Many other, including „close calls“ 
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Flight Test 

35 

ä  Very experienced pilots, multi-pilot crew + engineer(s) 
ä  High risk testpoints (but are those always really 

necessary) 
ä  VMU-Testing? 

ä  Time Pressure 
ä  Expectation that the aircraft is NOT fine  
 

LOC - Flight Test Commonalities 
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LOC - Flight Test Commonalities 
ä  Lack of or limited test point build-up  

ä  Time pressure 
ä  Not seeing a need for build up 

ä  Pilot „trying to make a test point“ 
ä  Using special technique which no regular pilot would use  
ä  Note: if test point can be made using a special technique, flag 

should be raised! 
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Flight Test 
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Loss of Control-Inflight – Personal Thoughts 

Introduction 
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Maintaining Situational Awareness is Key 
ä  Startle Factor („I do 

not know what it is 
doing“) 

ä  When under Spatial 
Disorientation 

ä  When automation 
(partially) fails 

ä  When pilots are 
fatigued 

Source: Don Bateman 

Some Personal Thoughts 



Dr. Dieter Reisinger 6th European Flight Test Safety Workshop 
Salzburg, 19-21 Nov 2012 

Do we need to revise the FARs / CS 
ä  Usefulness of VMU Testing? 
ä  Certain phenomena not fully 

addressed in aircraft certification 
(e.g. Crystal icing) 

ä  Accident data shows that 
environmental conditions can 
exist, which are outside (or 
exceed) the coverage of 
Certification Design Regulations 
and Requirements 

Some Personal Thoughts 
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Pilots Skills and Knowledge 
ä  This is not about knowing 

that the aircraft has three 
90 kVA generators 

ä  One accident is not like 
the other!  

Source: Internet 

Some Personal Thoughts 
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Use Existing Training Aids 
ä  Upset Recovery Training Aid, 

developped in 1996 and updated in 
1998 is still a valid and excellent 
training tool 

ä  Knowledge of instructor and the 
way he instructs is vital –  
ä  No shortcuts! 
ä  Build-Up Approach 

Some Personal Thoughts 
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Training in Aircraft 
ä  For confidence building and peace of 

mind aerobatic instruction in a real 
aircraft is a MUST 
ä  Talk to spin-instructors! 

ä  This is not about handling techniques 
– it is about 
ä  Rules of thumb 
ä  Self confidence (I have been there, I have 

seen it, I have survived this) 
ä  g-load experience 

Some Personal Thoughts 
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Training in Advanced Simulators 
ä  Safe way to expose pilots to 

„critical“ situations 
ä  Many initiatives to enhance aero 

model 
ä  Specialised simulators for 

disorientation training 
ä  Can never substitute a real flight 

(pilot psychology) 

Source: TNO 

Some Personal Thoughts 
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WE NEED THE ABILITY OF 
THE HUMAN BRAIN TO 
ADAPT QUICKLY TO 
SITUATIONS WHICH WERE 
NOT FORESEEN BY 
OTHERS! 

Source: Internet 

Some Personal Thoughts 
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