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Illustrative Video 

New warning signs about cell
phone service have been posted
on the AdirondackNorthway,but
drivers say they are hard to read.

your opinion about this
condition?



Humanbeingsreceive stimuli from manysources. Someof these can
be sensed,some cannot. The stimuli are distant or close sources of
energy, such as light, thermal energy, mechanicalenergy, chemical
energy,sound,andso on.

Five classic sense(vision,audition,smell,taste, and touch), knownas
EXTEROCEPTORS. These are so called since they deal with stimuli
externalto the body.

PROPRIOCEPTORSare stimulatedby the actions of the body itself,
such as reach or a suddenturn. Proprioceptorsare embeddedwithin
the subcutaneoustissue, such as in the musclesand tendons,around
the joints, andthe inner ear.
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e ÅLight is a wave of electromagnetic energy
ÅAmplitude perceived as brightness
ÅWavelength (nm) perceived as hue (warna)
ÅEye is sensitive to the light

(The visible spectrum of electromagnetic energy / light)



Types of color deficiencies and color 
blindness :
ÅProtanomaly(1% of males) low 

sensitivity to red
ÅDeuteranomaly(6% of males) low 

sensitivity to green
ÅProtanopia(<1% of  males) - the 

brightness of red, orange, and yellow is 
much reduced compared to normal. This 
dimming can be so pronounced that reds 
may be confused with black or dark gray.

ÅDeuteranopia(<1% of males)suffers the 
same hue discrimination problems as the 
protanopia, but without the abnormal 
dimming. The names red, orange, yellow, 
and green really mean very little to him 
aside from being different names that 
every one else around him seems to be 
able to agree on.

ÅTritanomaly/ Tritanopia(very rare in both 
sexes) blue- yellow deficiency/blindness

ÅMonochromacy(extremely rare) 
inability to distinguish any colors



Å Sourceof light : candle

Å Luminousintensity / flux : the actual light energy
of the source (measuredin units of candela or
12.57 lumins)

Å Illuminance : the amount of light that actually
strikes the surface of an object to be seen
(measuredin units of 10.76 lux or foot candles)

Å Luminance: the amount of light reflected off of
objects to be detected, discriminated, and
recognizedby the observerwhenthe objects are
not themselvesthe source of light (measuredin
units of foot lambertsor candela/m2).

Å Luminanceis different from illuminancebecause
of differencesin the amountof light that surfaces
either reflect or absorb. Which one is reflect
betweenblacksurfaceandwhite surface?

(FC)eilluminanc

(FL)luminance
(%)eReflectanc =



Å Cornea protective surface that absorbssomeof the light energy
Å Pupil opens or dilates (in darkness) and closes or constricts (in

brightness)to admit adaptivelymore light when illuminationis low and less
whenilluminationis high.

Å Lens adjusting its shape or accommodating,to bring the image to a
precisefocus on the backsurfaceof eyeball.

Å Retina areain backof eye containingphotoreceptor
Å Rods sensitiveto dim light (night vision) - foundmostly in periphery

- function under low illuminationlevels (scotopic) seeingshadesof
blackandwhite.

Å Cones sensitiveto color (daylightvision) - concentratedin fovea -
providesfine detail function underhighilluminationlevels (photopic)

Å Accommodation changingthe shape of the lens to focus imageson the
retina caused by contracting/relaxing ciliary muscles. Lens flattens
(musclesrelax) when focusing on distant objects and becomesrounder for
focusingon close objects (musclescontract causingfatigue).

Å Myopia nearsightednesscausedby inability to flatten the lens enoughto
focus imageon retina (maybe due to elongatedeye)

Å Presbyopia farsightednessthat occurs naturally with age as the lens
becomesless flexible.

For visual angles less than around 10o, 
the angles may be expressed in minutes of arc 
rather than degrees (60 minutes = 1 degree), 

and approximated by the formula :

VA = 5.7 x 60 x (H/D)



Å It is the ability to see fine detail / sharply.

ÅThe test can be done using Snellen Eye
Chart.

Å20/ 40 Vision a personcan see from 20 feet
what a person with vision can see
from 40 feet

Å20/ 20 Vision a personcan see from 20 feet
what a person with vision can see
from 20 feet



Å In industrial tasks, where light
conditions change from light to dark,
sufficient time must be allowedfor dark
adaptation.

Å HumanFactors Application : why are
red lights used in cockpits and
darkrooms?

Å Because rods are insensitive to the
longest wavelengths (red). It
degradedark adaptation.

Å When moving fromdark to light room,the human eye 
adapts in a few seconds.

Å But it takes up to 40 minutes to adapt from light to 
dark room.


