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Welcome
A Steve Bateman, CFl, AOPA Director of Flying Clubs

I Treasurer, maintenance and safety officer T Westminster Aerobats Flying Club
I FAASTeam lead representative, Baltimore FSDO

A Our monthly in-and-out safety meeting using the FAASTeam Topic
of the Month

A Sponsor Acknowledgment i WAFC, AOPA, FAASTeam, Baltimore
FSDO

AWI NGS Credit: Yesébut give me a day

A Probably no time for questions, but send email:
S t eV e . b at e m a.n @ ao p a. . O r g FAA Safet}’}j{fﬁ%ﬂgﬂ | Safer Skies Through Education
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Check NOTAMS!

TR _"-8

VIP TFR OVER WILIMINGTON, DE BEGINNING
TODAY SATURDAY, MARCH 6, 2021

VIP TFR OVER HAGERSTOWN/THURMONT, MD
BEGINNING FRIDAY, APRIL 2, 2021
(((CHANGE IN DEPARTURE TIME)))

P A ey b R ALY
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Overview

A Why are we talking about this?

A Possible situations

A Startle response i what is it?

A Why does it happen?

A Human response to stimuli

A Examples

A Hazards to general aviation flight operations
A What we must do about it
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Why we are tal ki ng abou

A Fatal LOC GA accidents may result from
Inappropriate responses to unexpected events:
I Frozen into inaction (Limbic highjack)

p The limbic system is the part of the brain involved in our behavioral and
emotional responses, especially when it comes to behaviorsx f ! of f e

t vswj wbhmA' ! gj hiu! ps!gmjhiu!sftgpot Rt 2
L ~ ’( HIPPOCAMPUS
I Improper response due to: j‘*
A Incorrect initial reaction

A Delay in reasoning
~ LIMBIC SYSTEM
A D O n O t k n O W W h a t t O d O www.visiblebody.com
I Never knew
I Forgot

i Dond6t practice
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Possible situations

A Engine failure on take-off (and go-around)
A Landing gear extension/retraction problem
A Landing gear warning horn

A Bird strike

A Cabin door opening

A Seat belt trapped outside and banging

A Control issue/failure

A Alarms (e.g., Altitude alert set too low)

A Flashing warning lights
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O#S @ webre goi |
This canodt be t |
happening?6éwer
words from pilot David Robert
on board Air France flight 447
A as It crashed into the Atlantic
" ocean, in June 2009 killing all
228 on board.

%

—

,7/// o~

Flight Safety Australia:
https://www.flightsafetyaustralia.com/2015/08/without-warning-the-startle-factor/
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Filter
(Attention)

Senses Hands, Feet, etc.
—_— — .
Conscious -
—> »
, Workspace
—_—
' Input t l Output
Functions Functions
—_—
e
., Long-term memory ‘
_— (Knowledge base)
—

Feedback Loops

A Simplified AnBlueprinto of Ment al

Alames Reason & Alan Hobbs (2003)
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Conscious Workspace

A Sequential processing
A General problem solving
A Limited capacity

A Slow and laborious

A Essential for new tasks

Trial and Error

Long-term Memory

A Parallel processing

A Vast collection of knowledge
A No limits to size or duration
A Unconscious

A Rapid and effortless

A Handle familiar routines and
habits
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Conscious Workspace

B B c




Long Term Memory
A Mary had a é.
A2 x 2 = ¢éé.

A The square of the hypotenuse B
of aright-angle triangle is equal to
e e




Wee r creatuers If hbaet

Lomg-trem Meromy porgarms rley haevly on vsuisaul
Ifnoramiton and ptatren rcoegiontin hbaets.

Pliots are paticrculry aedpt ta ptatren rcoegiontin und ulusaly
taht wokrs wlel for tehm but oaccsillony taht hmaun tenendcy
cuseas prelombs.

Rnunnig a falmialr porgarm in rospense to a difefernt stitauion
or rnunnig a corcret porgarm ipormprely can rsuelt in dsisater.
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Surprise and Startle
NjSurprise

NjThe psychology of surprise is about how people respond to
unexpected events (Wickens, 2001). Surprise results from a
ejtqbsjuz!cfuxffol!b!gfstpo!t!fydqd
perceived (Horstmann, 2006).

NjStartle

NjThe startle response/reflex is the first response to a sudden,
Intense stimulus. It triggers an involuntary physiological reflex,
such as blinking of the eyes, an increased heart rate and
Increased tensioning of the muscles| necessary to prepare the
body for the fight -flight response (Koch, 1999).
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The human startle response

CINGULATE

A Nearly immediate access to memory
and action

A Deep seated, reflexive reaction
I Fight or Flight
I May save you on the ground
I May kill you in the air

,.‘fi’v | > g \.V : ’ /|
/ ! 7 A AMYGDALA

-‘

. N & , A’
» 7 - HIPPOCAMPUS
DENTATE GYRUS

LIMBIC SYSTEM

www.visiblebody.com

R o
=\ Federal Aviation

=) Administration




The human startle response

A Nearly immediate access to memory
and action

A Limbic highjack
A Deep, reflexive reaction to a perceived
narmful event:
I Fight or Flight
I Can be great on the ground
I May kill you in the air
A Worst case
I Vortex of sensation
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The nStartl e Respor

An automatic reflex that is elicited by exposure

t o a sudden, |l ntense even
expectations.

Ohénothing can go wrong,




What does it do In humans?
ABrain activity changes:

I Think less and react more

I Heart beats quicker

| Blood pressure rises

| Breathing rate increase

iLiver release more sugarefor
Muscles tense for action

Adrenal gland release adrenalin to heighten response

2 o
=\ Federal Aviation

\OQ Administration



What does 1t do?

AThe fight or flight response enables us to
react with appropriate action:

I Running away
I Fighting an attacker

| Become frozen, allowing ourselves to become
a less visible target

AUnfortunately, fight or flight can also lead to
Inappropriate actions




What does it do? ,

AActually, two parts to ité

i Reflexive fast system acts within 1/12t
of a second (~80ms)éjust happens,
real thought involved

I Slower system sends information for
evaluationet hi nk

A Initial startle can last up to 30-
secondse

A Instantly erodes (destroys)
situational awareness

A Once headed down a response i
path, it is very difficult to stop,
regroup and reevaluate

Situational Awareness (SA)
" (D) wauuediu angusod
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|l nteresti nge

ADifferent people startle differently
iCalm types VvVsS. nervous type.
i Lowreactorsoi deal |l y all pil ot seé

I Super startlersd prone to adverse reactions and poor
performance to startle events

ASame person may react differently on different
daysé

iIMake your nl evel of hyperne:

AEmotional state, stress levels and attentiveness
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Example
AAt a traffic signal, two large trucks either side

AOne truck slowly edges forward
AStartle!! Vertigo!!

AReactionéjam on your brak
convinced that you are moving backwards

ATakes several seconds for the reaction to be
repl aced with reasoni ngeée




| s todayos pil ot more s

ABack in the dayéfailures were more
spring-loaded for an event

A Training was different back then. Full stalls, actual spin recovery
A Due to orders of magnitude increase in reliably, we have an

expectation of normalcy, and we do
a failure, so any event is even more startling

ANASA LOC study: fnédeterioration o
l ncreased reliance upon automati on
deterioration in skill provides further encouragement to place even
more emphasi s on automation and | e

A Perhaps today we are not trained to be so spring-l oadedéand
when it happens, we take no action (shock), wrong action (waste
time), or inappropriate action (that gets us in deeper)
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What must we do about 1t?

A We cand and shouldd do something about this!

AThe ACS is for check ride standards,
I Check rides rarely include startle-type events!

ABrief and verbalize to get potenti al
A Always:
i Brief and verbalize the take-off including actions on power failure
ARunway, abort point and procedur e, no turn un
I Brief and verbalize the approach, go-around and landing
ARunway, pl anned exit taxiway, flap settings,

A Go-around procedure

A Constantly strive for situational awareness

i Mor e t han mo nicheck status gf @automatiens systems, navigation,
environment e
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What must we do about 1t?

AWe must train furtheré

A We must increase our knowledge and experience base
I We can only correctly respond if we have some idea what to do!
i We must train to recognize Amoreo then that

AFirst flight with an autopilot that blares at 1,00
i Train to Nnfeel o what is happening, rather th
AYes, yesétrust you -heckwithaxpesentes , but cross
i Train for a fApusho reaction, not Apull o

A Simulator exercisesd practice the unpracticable
i All systemsd engine, fuel, gear, hydraulics, avionics,

I Even desktop simulations have Arandom failur
I Gives us mored and sharperd tools in our experience toolbox
AArmchair exerciseséwhat would | do ifé
A Expanded envelope exercises
I Accidents can happen when pilots are outside

A Upset recovery training
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What must we do about 1t?

A This is what we MUST be doing on flight reviews, not just
reevaluating to the ACS!

I Take control of your flight review!

A WINGS flight activities gives an opportunityd fly three time with a
CFl édo something different! !
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So how do we prepare for the unexpected?

A Consider the hazards associated with each phase of flight
I Assess what could go wrong

A Plan for how you would deal with the problem

i What would | do 1 fe?
A Train
I Practiced preferably with a CFl
i In a simulatord practice the unpracticable ’

I E30 Expanded Envelope Exercises
A Enlarge your comfort zone
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Scenario-based flight instruction

A Replicate typical mission parameters
I Address identified risk areas within mission context
I Operations near max gross weight

A Brief for each flight phase
I Takeoff, climb, cruise, descent, approach, landing

A Unannounced emergency simulations
I Use extreme caution when close to the ground
I If safe T continue power loss scenarios to landings
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Then fly the way you train

A Practice Safety Risk Management
I ldentify hazards and risks associated with your missions
I Use a Flight Risk Assessment Tool (FRAT)*

A Brief before you fly

i Even 1 f youodore the onl €
A What you expect will happen
AWhat youodoll do if é..

A Train to Proficiency

I Consider WINGS Pilot Proficiency Training
*https://faasafety.gov/gslac/ALC/lib categoryview.aspx?categoryld=31
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https://faasafety.gov/gslac/ALC/lib_categoryview.aspx?categoryId=31

Learn from past startle induced confusion accidents:
A Turkish Airlines Flight A Colgan Air Flight 3407, A Air France Flight 447,

1951, 2009 2009 2010
A Fault with LH seat radio A Commencing approach from A Atlantic Ocean
altimeter 1 indicated -8 feet 2, 30006 A Pitot becomes blocked
ASystems enter i Réalkp andgebrlddwn e 0 by ice
thrust condition A Power left at idle A Autopilots disconnects
A Speed decays, stick shaker A Stall waning and stick A Stick shaker and stall
A First Officer applies partial shaker é warning
thrust, but auto throttles reduce A Startle! Reaction was to pull. A First Officer pulls up at
thrust to zero A Deeper stall, FO retracts 2,0000
A Captain takes over i thrust fl apsé A Fully developed stall 7
stays at zero for nine more pulls full up
seconds

A Unable to recover from stall at

450086 AGL We must train for the initial reaction to PUSH, not pull.
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More Information?

pre-planned course of action and test your mastery
of your abnormal and emergency checklists. Of
course, for added realism, you can also try these
same exercises while sitting in your airplane. And if
you're ready to test out your new and/or revised
procedures, consider getting together with a CFl and
practice them on a training flight. If you sign up for
the WINGS pilot proficiency program, you can even
have those hours count towards a phase of WINGS.

Simulate to Stimulate

Flight simulation is another great tool for
planning and preparing yourself to handle
unexpected events. Today's flight training devices
for general aviation offer a tremendous range of
possibilities. With the assistance of a qualified
instructor, you can experience an engine failure after
takeoff, or practice your reaction to a primary or
multi-function flight display failure. Your instructor
can also give you practice with electrical failures,
control-system failures, and mare.

Flight simulation software on your home
computer or personal electronic device can also help
you practice handling a variety of malfunctions and
failures. Some of these programs will let you set up
random failures during a flight and let you
experience them as you would in real-world flying.

One of the biggest benefits of such practice is
the ability to experience both sudden and subtle
failures, become familiar with their early indications,
and practice overcoming the natural human
tendency toward denial {“this can’t be happening to
me”) and rationalization (“it's probably just a gauge
problem”).

B

SAFETY Ti

The Right Stuff

As any test pilot could tell you, the discipline
of planning for both positive and adverse outcomes
is one of the most essential elements in the
mysterious mix that makes up the “right stuff” to be
a pilot. For a good pilot, that right stuff includes
solid training, regular practice, and the discipline to
strive for proficiency and perfection on every flight.
It includes understanding your aircraft’s systems —
how they work, how they fail, and how those
failures could affect other systems or controls.

The right stuff also includes mastery of single
pilot crew resource management (CRM). A pilot
with good CRM skills is one who has strong
situational awareness of the aircraft and its flight
path, and also the range of resources (e.g., air traffic
control) that can assist. Finally, the right stuff
includes planning which can make all the difference
when encountering an unexpected event.

Resources

+ FAA Safety Briefing, “When the Best Made Plans Go
Awry,” Nov/Dec 2010
hittp://1.usa.gov/2p2Vy20

+ FAA Safety Briefing, "Between a Rock and Hard
Spot—Handling a Partial-Power Takeoff,” Nov/Dec
2010

hittp-//1.usa.gov/2p2UNTY

+ FAA Safety Briefing, “When the Lights Go Out—What
‘You Should Know About Aircraft Electrical Systems,”
Nov/Dec 2010
hittp-//1.usa.gov/2opLsNB

+ FAA Risk Management Handbook, chapter 5: ADM;
and chapter 6: Single Pilot Resource Management
hitp://go.usa. gov/x9gm)

www. FAASafety.gov Produced by FAA Safety Briefing | Download at 1.usa.gov/SPANS

A FAA Safety Briefing, @AW
Pl ans Go Awryo Nov/ Dec
http://1.usa.qov/2p2W20

A FAA Safety Briefing, @B
Hard Spot- Handling a Partial- Power
Takeoff o, Nov/ Dec 2010
http://1,usa.qov/292U1YY

A Risk Management Handbook, Chapter 5:
ADM; and Chapter 6: Single Pilot Resource
Management http://go.usa.gov/x9gn|
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