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Peripheral Vision 
Peripheral vision, also known as ambient vision, is 
involved with the perception of movement (self and 
surrounding environment) and provides peripheral 
reference cues to maintain spatial orientation. This 
capability enables orientation independent from central 
vision, and that is why we can walk while reading. With 
peripheral vision, motion of the surrounding environment 
produces a perception of self-motion even if we are 
standing or sitting still. 

Visual References 
V1Sual references that provide information about distance, 
speed, and depth of visualized objects include: 

• Comparative size of known objects at different distances. 

• Comparative form or shape of known objects at different 
distances. 

• Relative velocity of images moving across the retina. 
Nearby objects are perceived as moving faster than 
distant objects. 

• Interposition of known objects. One object placed. in 
front of another is perceived as being closer to the 
observer. 

• Varying texture or contrast of known objects at different 
distances. Object detail and contrast are lost with distance. 

• Differences in illumination perspective of objects due to 

light and shadows. 

• Differences in aerial perspective of visualized objects. 
More distant objects are seen as bluish and blurry. 

The flight attitude of an airplane is generally determined 

by the pilot's visual reference to the natural horizon. 
When the natural horizon is obscured, attitude can 

sometimes be maintained by visual reference to the surface 
below. If neither horizon nor sur&ce visual references 

exist, the airplane's attitude can only be determined by 
artificial means such as an attitude indicator or other 

flight instruments. Surface references or the natural 

horizon may at times become obscured by smoke, fog, 
smog, haze, dust, ice particles, or other phenomena, 

although visibility may be above VFR minimums. This is 

especially true at airports located adjacent to large bodies 
of water or sparsdy populated areas, where few, if any, 

surface references are available. Lack of horizon or surface 
reference is common on over-water flights, at night, or in 
low visibility conditions. 

Visual Illusions 
V1Sual illusions are familiar to most of us. As children, we 

learned that .railroad ttacks-contra.ty to what our eyes 

showed us--don't come to a point at the horizon. Even 
under conditions of good visibility, you can experience 

visual illusions including: 

Aerial Pt:npc:cd:ve Illusions may make you change 
(increase or decrease) the slope of your final approach. They 
are caused by runways with diffi:rent widths, upsloping or 
downsloping runways, and upsloping or downsloping final 
approach terrain. 

Pilots learn to recognize a normal Anal approach by 
developing and recalling a mental image of the expected 
relationship between the length and the width of an average 
runway, such as that exemplified in Figure 2. 

A flna.l approach over a flat terrain with an upsloping 
I'IUI.way may produce the visual illusion of a high-altitude 

final approach. If you believe this illusion, you may respond 
by pitching the aircraft nose down to decrease the altitude, 

which, if performed too close to the ground, may result in 
an accident (Figure 3). 

A flna.l approach over a flat terrain with a downsloping 
I'IUI.way may produce the visual illusion of a low-altitude 

final approach. If you believe this illusion, you may respond 
by pitching the aircraft nose up to increase the altitude, 
which may result in a low-altitude stall or missed approach 
(Figure 4). 
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A 6.nal approach over an upsloping taTain with. a flat runway 
may produce the visual illusion that the aircrafi: is higher than 
it actually is. If you beli.eve this illusion, you may .respond. by 
pitching the aircraft nose-down to decrease the altitude, 
resulting in a lower approach. This may .result in landing short 
or Oaring short of the runway and risking a low--altitude stall. 
Pitching the aircraft nose-<lown will result in a low, dragged~in 
approach. If power settings are not adjusted, you may 6nd 
yourself short of the runway, needing to add power to extend 
your flare. If you do not compensate with power. you will land 
short or stall short of the runway (Ftgure 5). 

Figure 5 

A final approach aver a dow:o.slop.ing tm1"ain with a flat 
runway may produce the visual illusion that the aircraft is 
lower than it actually is. If you belleve this illusion, you 
may respond. by pitching the aircraft's nose up to gain 
altitude. If this happens, you will land further down the 
runway than you intended (Figure 6). 

Figure 6 

A final approach to an unuauaDy IUU"row runway or an 

unusually long runway may produce the visual illusion of 
being too high. If you believe this illusion, you may pitch 
the aircraft's nose down to lose altitude. If this happens too 
dose to the ground, you may land short of the runway and 
cause an accident (Figure 7). 

Figure 7 
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A final approach to an unusually wide 1'UDWa)' may 
produce the visual illusion of being lower than you actually 
are. If you believe this illusion, you may respond by 
pitching the aircraft's nose up to gain altitude. which may 
result in a low--altitude stall or missed approach (Figure 8). 

A Black.~Hole Approach Illusion can happen during a final 
approach at night (no stars or moonlight) over water or 
unlighted terrain to a lighted runway beyond which the 
horizon is not visible. In the example shown in Figure 9, 
when peripheral visual cues are not available to help you 
orient yourself relative to the earth, you may have the 
illusion of being upright and may perceive the runway to 

be tilted left and upsloping. However, with the horizon 
visible (Figure 10) you can easUy orient yourself correctly 
using your central vision. 

A particularly hazardous black-hole illusion involves 
approaching a runway under conditions with no lights 
before the runway and with city lights or rising terrain 
beyond. the runway. Those conditions may produce the 
visual illusion of a high--altitude final approach. If you 
believe this illusion you may respond by lowering your 
approach slope (Figure 11 ). 
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