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• Identify what is seen on photo
• Communicate information to 

others
• Differs from everyday image 

interpretation
1. Overhead perspective
2. Beyond visible light spectrum
3. Unfamiliar scales and 

orientation
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• Proficiency based on knowledge
– Subject

• Requires familiarity with subject
• Interpreter needs broad knowledge of subject and 

their interrelationships

– Geographic region
• Locality has unique characteristics influencing 

patterns

– Remote sensing system
• How image formed & sensor characteristics

����������	
	��������
��
�


• Classification
– Assign to classes 

based on 
appearance

– 3 levels of confidence 
and precision

1. Detection
2. Recognition
3. Identification

• Enumeration
– Counting visible 

items
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• Measurement or 

mensuration
– 2 kinds: 

measurement of 
distance & height 
and image 
brightness

• Delineation
– Interpreter must 

separate distinct aerial 
units & identify edges 
or boundaries

– Typical problems: 
selecting appropriate 
level of generalization 
and boundary 
placement where 
gradation exist
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• Shape – general 

form, configuration, or 
outline

• Association –
occurrence of objects 
in relation to others

• Size – consider 
objects on photo in 
context of photo scale
– Size is relative in 

relation to other 
objects on the image –
gives interpreter 
intuitive notion of scale 
and resolution of 
image

– Absolute 
measurement can be 
as valuable as 
interpretation
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• Pattern – spatial arrangement of objects into 

distinctive, recurring forms
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• Image tone (or hue) – relative brightness or color of 

objects on photo
– w/o tone, shapes, patterns & texture cannot be discerned

– Influenced by intensity and angle of illumination and film 
processing
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• Texture – Frequency of tonal change on image

– Aggregation of features too small to be discerned 
individually, i.e., tree leaves

– Product of individual shape, size, pattern, 
shadow, tone

– Determines overall visual “smoothness” or 
“coarseness”

– Reducing scale – texture becomes finer
– Depends on surface & angle of illumination
– Depends on favorable image contrast
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• Texture
- rough 

mature 
forest vs. 
smooth 
mature 
wheat field
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Shadow
1. Affords impression of 

profile view
2. Objects within 

shadow reflect little 
light and difficult to 
discern

– Can enhance 
boundary between 
two different land 
types
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• Site

– Topographic or geographic location
– Particularly useful as aid in identification of 

vegetation types
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• Field observations

– Required when interpreter cannot 
make accurate identification

– Routine as a check on accuracy or to 
familiarize the interpreter of the 
specific region

• Direct recognition
– Interpreter’s experience, skill & 

judgment 
– Process essentially a qualitative, 

subjective analysis
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• Interpretation by inference
– Use of a visible distribution to 

map one that is not itself visible 
on the image.

• Visible distribution acts as surrogate 
or proxy for the mapped distribution

– Requires complete knowledge of 
link between proxy and mapped 
distribution
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• Probabilistic 

interpretation
– Integrating non-image 

information into 
classification

– Knowledge often 
expressed as a 
statement of 
probability

• Deterministic 
interpretation
– Most rigorous and 

precise method
– Based on quantitative 

relationships tying 
image to ground
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• Non-image information used to assist 
interpreter

• All image interpretation use implicit collateral 
information

– Everyday experiences & formal training

• Desirable to use provided
1. Use of such information is to be explicitly 

acknowledged in the written report
2. Must not focus on a single portion of the image to 

extent that it produces uneven detail or accuracy in 
final map
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• Valuable training aids for novice
• Useful reference for experienced 

interpreters
• 2 basic parts

– Collection of annotated or captioned 
stereograms illustrative of features or 
conditions to be identified

– Graphic or word description 
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• Selective Key

– Contains numerous 
photo examples

– Select the example 
that most nearly 
resembles the feature 
or condition on the 
photo

• Elimination Key
– Step-by-step from 

general to specific 
leading to elimination 
of features

– Usually in form of 
dichotomous keys 
where interpreters pick 
between two 
alternatives
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• Affects level of useful 
information that can be 
extracted

• One classification scheme:
1. Small scale: £ 1:50,000
2. Medium scale: 1:12,000 –

1:50,000
3. Large scale: ³ 1:12,000

����������	
	��������
����
����

• Light table
– Translucent surface illuminated from behind 

to permit viewing film transparencies
– May contain brackets to hold film spools and 

rollers at edges to move film freely without 
damage

• Measurement of length
– Engineer’s scale
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• Measurement of area
– Dot grid 

• Simple, inexpensive, 
reasonably accurate

• Time consuming and 
impractical for complex 
maps

• Knowing dot density, photo 
area can be computed and 
ground areas found

• Alternatively, can use 
ground object of known size

2
Avg

Photo
Ground S

Area
Area =

If a field is known to be 350 ha & 
covered by 26 dots, ground area 
covered by 74 dots is:

ha

ha
Dots
Dots

AreaGround

996

350
26
74

=
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• Measurement of area

– Polar planimeter
• Simple and reliable
• Accuracy requires averaging from several repetitions 

making it cumbersome for complex maps
– Electronic digitizer – records electronic version of 

outline traced by analyst
• Stereoscopes – device to view photographs 

stereoscopically
– Pocket
– Mirror
– Binocular
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• Small Scale

– NHAP & NASA High Altitude Photography
– Used for reconnaissance mapping, large area 

resource assessment, & general resource 
management

• Medium scale
– USGS, USDA, USFS Mapping Program 

photos
– Used for identification, classification & 

mapping features like tree species, 
agricultural crop types
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• Large scale
– Used for intensive monitoring of specific 

items such as surveys of damage 
caused by plant disease, etc.
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• Image Enhancement – improves visual 
appearance of digital images
– Arbitrary process – success for one purpose 

may be unsuitable for another process
– Conducted without regard to original data

• Original brightness values altered and lose 
relationships to original brightnesses on ground

• Should not be used as input for additional 
analytical techniques
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• Contrast Enhancement
– Required to match digital 

data to capabilities of 
human visual system, 
photographic films, & 
computer displays

– If max possible range of 
values is 0 to 255 but 
display can only range 
from 0 to 63 then image 
will have poor contrast

– Need to produce new set 
of values
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• Linear stretch
– Uses new minimum and maximum values specified
– Matches old min to new min and old max to new max
– Old intermediate values scaled proportionately 

between new min and max values.
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• Piecewise linear stretch
– Original brightness range was divided into 

segments before each segment was stretched 
individually

– Analyst can emphasize certain segments of 
brightness range that might have more 
significance for specific application
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• Histogram equalization
– Reassigns digital values in original image such that brightnesses 

in output  image equally distributed among the range of output 
values

– Apply nonlinear function to reassign brightnesses in input image 
so that output image approximates uniform distribution of 
intensities

– Histogram peaks broadened and valleys made shallower
– Used for image comparison processes (effective in enhancing 

image detail) and adjustment of artifacts introduced by digitizers
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• Density slicing
– Arbitrarily dividing range of brightnesses in single band into 

intervals, then assigning each interval to color

– Effect of emphasizing certain features that may be represented 
in vivid color, but not carry any more information than single 
image is use
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• Edge enhancement
– Reinforce visual boundaries between regions 

of contrasting brightnesses
– Human operator prefers sharp edges
– Noise, coarse resolution, and other factors 

tend to blur or weaken distinctiveness of 
edges

– Strengthens local contrast 
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• Fortified village along the Missouri River 
in South Dakota
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• Image from Alaska, August 7, 1964
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South-
east 
Iceland
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