
Aviation Human Factors



Aviation Physiology
• Vision in Flight

• Night Vision

• Visual Illusions
• Hypoxia

• Supplemental Oxygen
• Hyperventilation

Aeronautical Decision-Making
• Applying the Decision-Making Process

• Pilot-In-Command Responsibility

• Hazardous Attitudes
• Communication

• Resource Use

• Workload Management
• Situational Awareness



This illustration provides a 

dramatic example of the 

eye's blind spot. Cover your 

right eye and hold this page 

at arm's length. Focus your 
left eye on the X in the right 

side of the windshield and 

notice what happens to the 

aircraft as you slowly bring 
the page closer to your eye. 



When you look directly at an object, the image is 

focused mainly on the fovea. At night, your ability to 

see an object in the center of the visual field is 

reduced as the cones lose much of their visual acuity 

and the rods become more receptive. You also lose 
much of your depth perception and your judgment of 
size. 





• Hypoxia

• Hyperventilation
• Spatial Disorientation
• Optical Illusions
• Motion Sickness
• Carbon Monoxide Poisoning
• Fatigue
• Exposure to Chemicals
• Dehydration and Heat Stroke
• Altitude-Induced Decompression Sickness
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Hyperventilation is rapid or deep breathing which can 

be caused by emotional tension, anxiety, or fear.

Hyperventilation can occur while breathing 
supplemental oxygen. 



Spatial disorientation is defined as the inability of a pilot to correctly interpret aircraft attitude, 
altitude or airspeed in relation to the Earth or other points of reference.



The most common form of hypemic hypoxia is carbon monoxide poisoning. 

Since it attaches itself to the hemoglobin about 200 times more easily than does 

oxygen, carbon monoxide (CO) prevents the hemoglobin from carrying oxygen 

to the cells. It can take up to 48 hours for the body to dispose of 
carbon monoxide. If the poisoning is severe enough, it can result in death. 

Carbon monoxide poisoning can result from a faulty aircraft heater. 

Monoxide Exposure

Turn the cabin heat fully off. Increase the rate of cabin fresh air ventilation to the 

maximum. Open windows if the flight profile and aircraft's operating manual 

permit such an action. If available (provided it does not represent a safety or fire 
hazard), consider using supplemental oxygen.



Motion sickness occurs in a fairly high number of persons who travel by air, land, and sea. 

"Car sickness," "sea sickness," "air sickness," and "space motion sickness (yes, as many as 50% of astronauts 

experience nausea during space travel) all refer to the same types of symptoms that include increased breathing 

rate (hyperventilation), cold sweats, dizziness, increased salivation, headache, fatigue, and general discomfort. 

The more severe symptoms that make motion sickness particularly offensive in an airplane are nausea and 

vomiting.

Minimize the effects of motion sickness both before and during the flight.

• Before the flight, eat just a light meal a few hours prior to takeoff.

• Don't smoke. (Don't ever smoke!)

• If it's a training flight, know what maneuvers are planned for the lesson so you won't be surprised by "unusual 

attitude" training. If it's an aerobatics lesson, it's even more important to know the plan.
•During the flight, stay focused on the tasks, especially that of maintaining a straight and level attitude.

• Keep the vents open to fresh, cool outside air.

• Use supplemental oxygen if you have it available.



Hypoxia

• Pilots also know something about the dangers of hypoxia 
(insufficient oxygen) at altitude.

• Specifically, as the blood's oxygen saturation drops with 
altitude, a series of symptoms — all of them dangerous 
— can set in.



• The air we breathe at the surface is roughly 79 percent nitrogen 
and other gases, and 21 percent oxygen. 

• Lots of bad things happen when the blood's oxygen saturation 
drops. 

• Night vision goes first, as retinal function begins to deteriorate at 
altitudes as low as 5,000 feet. 

• Nausea, apprehension, tunnel vision, headaches, fatigue, dizziness, 
blurred vision, tingling sensations, numbness, and mental 
confusion are some of the other symptoms, and they can vary from 
individual to individual.



• The common symptoms of hypoxia include increased breathing rate, dizziness, 
headache, sweating, reduced peripheral vision, and fatigue, but the most 
insidious symptom is a feeling of euphoria. Pilots suffering from hypoxia often 
experience a false sense of security rather than a sense of the danger inherent to 
this condition.

• For pilots, hypoxia's adverse effects are described in terms of time of useful 
consciousness (TUC) and effective performance time (EPT).

• TUC is a measure of your ability to function in a meaningful way. In other words, 
it's a kind of threshold on the pathway to becoming, first, something like a 
drooling fool, and second, unconscious and then certifiably out of it.

• EPT is defined as the time from the loss of significant oxygen to the time when 
you are no longer able to perform tasks in a safe and efficient manner. This is a 
dangerous condition, because hypoxia's onset is subtle.



§ 91.211 Supplemental oxygen
• (a) General. No person may operate a civil aircraft of U.S. registry: 

(1) At cabin pressure altitudes above 12,500 feet (MSL) up to and including 14,000 feet (MSL) unless 
the required minimum flight crew is provided with and uses supplemental oxygen for that part of 
the flight at those altitudes that is of more than 30 minutes duration;

(2) At cabin pressure altitudes above 14,000 feet (MSL) unless the required minimum flight crew is 
provided with and uses supplemental oxygen during the entire flight time at those altitudes; and

(3) At cabin pressure altitudes above 15,000 feet (MSL) unless each occupant of the aircraft is 
provided with supplemental oxygen.

https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=24a80ca42ed148d527b7ddad982da95a&term_occur=999&term_src=Title:14:Chapter:I:Subchapter:F:Part:91:Subpart:C:91.211
https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=2810380138e0a0dfc90733097a59235a&term_occur=999&term_src=Title:14:Chapter:I:Subchapter:F:Part:91:Subpart:C:91.211
https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=f0aec8c5355fdf7ac5b33f45b2ace9af&term_occur=999&term_src=Title:14:Chapter:I:Subchapter:F:Part:91:Subpart:C:91.211
https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=8e9caab04f792d93d0738c9d3290164e&term_occur=999&term_src=Title:14:Chapter:I:Subchapter:F:Part:91:Subpart:C:91.211


§ 91.211 Supplemental Oxygen Recap!
• So from 12,500 to 14,000 ft, if you’re there for more than 30 minutes, you have be 

on oxygen. Okay? 

• 14,000 feet, required crew is required to be on supplemental oxygen. 

• 15,000… you must offer to your passengers, however, they don’t have to accept it



https://www.faa.gov/pilots/safety/pilot
safetybrochures/media/oxygen_equip
ment.pdf

https://www.faa.gov/pilots/safety/pilotsafetybrochures/media/oxygen_equipment.pdf
https://www.faa.gov/pilots/safety/pilotsafetybrochures/media/oxygen_equipment.pdf
https://www.faa.gov/pilots/safety/pilotsafetybrochures/media/oxygen_equipment.pdf


Fitness for Flight
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Medication
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[FAA]

https://www.faa.gov/ame_guide/media/DNI_DNF_tables.pdf


Medication Wait Time
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Effects of Alcohol

• Brain effects include impaired reaction time, reasoning, judgment, and memory. 

- Alcohol decreases the ability of the brain to make use of oxygen

- Effect magnified by simultaneous exposure to altitude – less oxygen

• Visual symptoms include eye muscle imbalance, which leads to double vision and 
difficulty focusing. 

• Inner ear effects include dizziness, and decreased hearing perception. 

• Other variables: sleep deprivation, fatigue, medication use, altitude hypoxia, or 
flying at night or in bad weather.

Ref: https://www.faa.gov/pilots/safety/pilotsafetybrochures/media/alcohol.pdf
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https://www.faa.gov/pilots/safety/pilotsafetybrochures/media/alcohol.pdf


Eight hours, bottle to throttle
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Alcohol or drugs.

(a) No person may act or attempt to act as a crewmember of a civil aircraft—

(1) Within 8 hours after the consumption of any alcoholic beverage;

(2) While under the influence of alcohol;

(3) While using any drug that affects the person's faculties in any way contrary 
to safety; or

(4) While having an alcohol concentration of 0.04 or greater in a blood or 
breath specimen. Alcohol concentration means grams of alcohol per 
deciliter of blood or grams of alcohol per 210 liters of breath.

(b) Except in an emergency, no pilot of a civil aircraft may allow a person who 
appears to be intoxicated or who demonstrates by manner or physical 
indications that the individual is under the influence of drugs (except a medical 
patient under proper care) to be carried in that aircraft.

- 14 CFR § 91.17



Other Considerations

1. A more conservative approach is to wait 24 hours from the last use of alcohol 
before flying. 

- Especially true if intoxication occurred or if you plan to fly IFR. 

- Cold showers, drinking black coffee, or breathing 100% oxygen cannot speed up the 
elimination of alcohol from the body.

2. Consider the effects of a hangover. Eight hours from “bottle to throttle” does not 
mean you are in the best physical condition to fly, or that your blood alcohol 
concentration is below the legal limits.

3. Recognize the hazards of combining alcohol consumption and flying.

4. Use good judgment. Your life and the lives of your passengers are at risk if you 
drink and fly. Keep in mind that regulations alone are no guarantee that 
problems won’t occur. 
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Know the number

23

[FAA Sample Airman Knowledge Test Questions – Private Pilot Airplane]



Fatigue
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[AFMAN 34-152]

https://static.e-publishing.af.mil/production/1/af_a1/publication/afman34-152/afman34-152.pdf
https://static.e-publishing.af.mil/production/1/af_a1/publication/afman34-152/afman34-152.pdf
https://static.e-publishing.af.mil/production/1/af_a1/publication/afman34-152/afman34-152.pdf


Hazardous Attitudes
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Anti-Authority
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Hurry-up Syndrome
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[NASA]

https://asrs.arc.nasa.gov/publications/directline/dl5_hurry.htm


Impulsivity
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[NASA JSC]

https://roundupreads.jsc.nasa.gov/roundup/1218


Macho & Invulnerability
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Resignation
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[NTSB]

https://www.ntsb.gov/investigations/accidentreports/reports/aar9104.pdf


Situational Awareness

The accurate perception and understanding of all the factors 
and conditions within the four fundamental risk elements (pilot, 
aircraft, environment, and type of operation) that affect safety 
before, during, and after the flight.

– FAA Risk Management Handbook 
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Internal Resources

• Avionics – automation management; memory aids 

• Checklist discipline – do the same thing the same way

• Verbal communication – have a plan; brief yourself

• What else?
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Crew Resource Management
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Communication

Passenger briefing: SAFETY

S Seat belts fastened for taxi, takeoff, landing
 Shoulder harness fastened for takeoff, landing 
 Seat position adjusted and locked in place 

A Air vents (location and operation) 
 All environmental controls (discussed) 
 Action in case of any passenger discomfort 

F Fire extinguisher (location and operation) 

E Exit doors (how to secure; how to open; build muscle memory) 
 Emergency evacuation plan
 Emergency/survival kit (location and contents) 

T Traffic (scanning, spotting, notifying pilot) 
 Talking, (“sterile flight deck” expectations) 

Y Your questions? (Speak up!)
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External Resources
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Special Emphasis Areas
for Pilots and Aircrew
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Special Emphasis Areas

• Positive aircraft control

• Procedures for positive exchange of flight controls (who is 
flying the airplane)

• Stall/Spin awareness

• Collision avoidance

• Wake turbulence avoidance

• Land and hold short operations (LAHSO)
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Special Emphasis Areas

• Runway incursion avoidance

– Hot spots

• Controlled flight into terrain (CFIT)

• Aeronautical decision making (ADM)

• Checklist usage

• Single pilot resource management (SRM)

• Icing condition operational hazards, anti-icing and deicing 
equipment, differences, and approved use and operations
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During the flight check

The Newest Statement During a Flight Exam

“I am NOT the weakest link.”



Engine Out: Boldface Memory Actions

Airspeed – Best Glide

(Air)Field – Nearest landing place

Fuel Selectors - Fuel Pump ON

Mixture – Rich

Carb Heat – ON

Confirm with Checklist

We still see simulated 

engine failures inflight 

a problem area



Be Prepared for Emergencies!



 Electronic Flight Bag (EFB)

Check pilots shall inquire into 

the applicant’s use of 

EFBs/ECDs during CAP 

operations and include their 

use, as appropriate, during 

annual and abbreviated check 

ride flights. 

 

 Ground and flight evaluations 

shall be based on meeting the 

established FAA Areas of 

Operation using the EFB/ECD 

tools and methods the pilot 

uses during normal CAP 

operations.



6 Minutes, 38 Seconds!!

http://t2.gstatic.com/images?q=tbn:ANd9GcRdPsJZRK3D98ZzHRiZ8sF2LI6j2EYM7OROiWk2ui8gQ3rIevI6OA

http://t1.gstatic.com/images?q=tbn:ANd9GcQsdmavhyDUdZx0Z90u7yyYCJRDKIGYILb7giDzBbKPFw71PmqdNg

http://www.google.com/url?sa=i&source=images&cd=&cad=rja&docid=oqNaEz7nRj2BaM&tbnid=6_maupUsIWvEBM&ved=0CAgQjRw&url=http://jobnoxious.wordpress.com/2012/03/14/confused-are-we-4/&ei=3bYJU4j0CqHLsQTbsYCgCA&psig=AFQjCNEkJs6xDU97CsdUDOx7G4OjzRlKWg&ust=1393231965246479
http://www.google.com/url?sa=i&source=images&cd=&cad=rja&docid=PUq-Ie9CYEcNbM&tbnid=vLJldoPcy6eQvM&ved=0CAgQjRw&url=http://foreveryoungpoet.wordpress.com/2011/02/03/do-i-know-you/&ei=LLcJU-GOBoHksATdoYCADQ&psig=AFQjCNGRdVP0O6Bv8fLxBmcm8FFidUZTug&ust=1393232044165412


Collision Avoidance: 80/20 Rule

• Collision Avoidance continues to be a concern

Use the 80/20 Rule

80% of the time scanning for traffic

20% of the time scanning cockpit

CAP Aircraft have Pulse Lights

Always use lights in vicinity of an 

airport and high-traffic areas



Please don’t text and fly!



Night Approach!



Don’t Let Accidents Happen!



Don’t Let Accidents Happen!
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