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VISUAL IMAGE INTERPRETATION

VISUAL IMAGE INTERPRETATIONIS A FIRST ANALYSIS APPROACH TO REMOTE SENSING
IMAGERY. HERE, THE SIZE, SHAPE, AND POSITION OF OBJECTS AS WELL AS THE CONTRAST
AND COLOUR SATURATION ARE ANALYSED. THE HEIGHT OF OBJECTS CAN BE DETERMINED
BY INDIRECT VISUAL ANALYSIS. VISUAL PERCEPTION, [.E. LOOKING AT THE ENVIRONMENT, IS
AN EVERYDAY EXPERIENCE FOR MOST OF US. THIS ABILITY HAS TO BE USED FOR REMOTE
SENSING AS WELL. IMAGE OBJECTS AND STRUCTURESHAVE TO BE RECOGNISED
AND INTERPRETED. DIFFERENT FACTORS INFLUENCE THE EYE OF THE BEHOLDER, E.G. SIZE,
SHAPE AND POSITION OF OBJECTS AS WELL AS CONTRAST AND COLOUR SATURATION OF AN
IMAGE AND THE PREVIOUS KNOWLEDGE OF THE PERCEIVING PERSON.

ELEMENTS OF VISUAL INTERPRETATION

AS WE NOTED IN THE PREVIOUS SECTION, ANALYSIS OF REMOTE SENSING IMAGERY
INVOLVES THE IDENTIFICATION OF VARIOUS TARGETS IN AN IMAGE, AND THOSE TARGETS
MAY BE ENVIRONMENTAL OR ARTIFICIAL FEATURES WHICH CONSIST OF POINTS, LINES, OR
AREAS. TARGETS MAY BE DEFINED IN TERMS OF THE WAY THEY REFLECT OR EMIT RADIATION.
THIS RADIATION IS MEASURED AND RECORDED BY A SENSOR, AND ULTIMATELY IS DEPICTED
AS AN IMAGE PRODUCT SUCH AS AN AIR PHOTO OR A SATELLITE IMAGE.

WHAT MAKES INTERPRETATION OF IMAGERY MORE DIFFICULT THAN THE EVERYDAY VISUAL
INTERPRETATION OF OUR SURROUNDINGS? FOR ONE, WE LOSE OUR SENSE OF DEPTH WHEN
VIEWING A TWO-DIMENSIONAL IMAGE, UNLESS WE CAN VIEW IT STEREOSCOPICALLY SO AS
TO SIMULATE THE THIRD DIMENSION OF HEIGHT. INDEED, INTERPRETATION BENEFITS
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GREATLY IN MANY APPLICATIONS WHEN IMAGES ARE VIEWED IN STEREO, AS VISUALIZATION
(AND THEREFORE, RECOGNITION) OF TARGETS IS ENHANCED DRAMATICALLY. VIEWING
OBJECTS FROM DIRECTLY ABOVE ALSO PROVIDES A VERY DIFFERENT PERSPECTIVE THAN
WHAT WE ARE FAMILIAR WITH. COMBINING AN UNFAMILIAR PERSPECTIVE WITH A VERY
DIFFERENT SCALE AND LACK OF RECOGNIZABLE DETAIL CAN MAKE EVEN THE MOST
FAMILIAR OBJECT UNRECOGNIZABLE IN AN IMAGE. FINALLY, WE ARE USED TO SEEING ONLY
THE VISIBLE WAVELENGTHS, AND THE IMAGING OF WAVELENGTHS OUTSIDE OF THIS
WINDOW IS MORE DIFFICULT FOR US TO COMPREHEND.

RECOGNIZING TARGETS IS THE KEY TO INTERPRETATION AND INFORMATION EXTRACTION.
OBSERVING THE DIFFERENCES BETWEEN TARGETS AND THEIR BACKGROUNDS INVOLVES
COMPARING DIFFERENT TARGETS BASED ON ANY, OR ALL, OF THE VISUAL ELEMENTS
OF TONE, SHAPE, SIZE, PATTERN, TEXTURE, SHADOW, AND ASSOCIATION. VISUAL
INTERPRETATION USING THESE ELEMENTS IS OFTEN A PART OF OUR DAILY LIVES, WHETHER
WE ARE CONSCIOUS OF IT OR NOT. EXAMINING SATELLITE IMAGES ON THE WEATHER
REPORT, OR FOLLOWING HIGH SPEED CHASES BY VIEWS FROM A HELICOPTER ARE ALL
FAMILIAR EXAMPLES OF VISUAL IMAGE INTERPRETATION. IDENTIFYING TARGETS IN REMOTELY
SENSED IMAGES BASED ON THESE VISUAL ELEMENTS ALLOWS US TO FURTHER INTERPRET
AND ANALYZE. THE NATURE OF EACH OF THESE INTERPRETATION ELEMENTS IS DESCRIBED
BELOW, ALONG WITH AN IMAGE EXAMPLE OF EACH.
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TONE REFERS TO THE RELATIVE BRIGHTNESS OR COLOUR OF OBJECTS IN AN IMAGE.
GENERALLY, TONE IS THE FUNDAMENTAL ELEMENT FOR DISTINGUISHING BETWEEN

DIFFERENT TARGETS OR FEATURES. VARIATIONS IN TONE ALSO ALLOWS THE ELEMENTS OF
SHAPE, TEXTURE, AND PATTERN OF OBJECTS TO BE DISTINGUISHED.
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SHAPE REFERS TO THE GENERAL FORM, STRUCTURE, OR OUTLINE OF INDIVIDUAL OBJECTS.
SHAPE CAN BE A VERY DISTINCTIVE CLUE FOR INTERPRETATION. STRAIGHT EDGE SHAPES
TYPICALLY REPRESENT URBAN OR AGRICULTURAL (FIELD) TARGETS, WHILE NATURAL
FEATURES, SUCH AS FOREST EDGES, ARE GENERALLY MORE IRREGULAR IN SHAPE, EXCEPT
WHERE MAN HAS CREATED A ROAD OR CLEAR CUTS. FARM OR CROP LAND IRRIGATED BY
ROTATING SPRINKLER SYSTEMS WOULD APPEAR AS CIRCULAR SHAPES.

- pre = . " ———

SIZE OF OBJECTS IN AN IMAGE IS A FUNCTION OF SCALE. IT IS IMPORTANT TO ASSESS THE
SIZE OF A TARGET RELATIVE TO OTHER OBJECTS IN A SCENE, AS WELL AS THE ABSOLUTE
SIZE, TO AID IN THE INTERPRETATION OF THAT TARGET. A QUICK APPROXIMATION OF TARGET
SIZE CAN DIRECT INTERPRETATION TO AN APPROPRIATE RESULT MORE QUICKLY. FOR
EXAMPLE, IF AN INTERPRETER HAD TO DISTINGUISH ZONES OF LAND USE, AND HAD
IDENTIFIED AN AREA WITH A NUMBER OF BUILDINGS IN IT, LARGE BUILDINGS SUCH AS
FACTORIES OR WAREHOUSES WOULD SUGGEST COMMERCIAL PROPERTY, WHEREAS SMALL
BUILDINGS WOULD INDICATE RESIDENTIAL USE.
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PATTERN REFERS TO THE SPATIAL ARRANGEMENT OF VISIBLY DISCERNIBLE OBJECTS.
TYPICALLY AN ORDERLY REPETITION OF SIMILAR TONES AND TEXTURES WILL PRODUCE A
DISTINCTIVE AND ULTIMATELY RECOGNIZABLE PATTERN. ORCHARDS WITH EVENLY SPACED
TREES, AND URBAN STREETS WITH REGULARLY SPACED HOUSES ARE GOOD EXAMPLES OF
PATTERN.

TEXTURE REFERS TO THE ARRANGEMENT AND FREQUENCY OF TONAL VARIATION IN
PARTICULAR AREAS OF AN IMAGE. ROUGH TEXTURES WOULD CONSIST OF A MOTTLED TONE
WHERE THE GREY LEVELS CHANGE ABRUPTLY IN A SMALL AREA, WHEREAS SMOOTH
TEXTURES WOULD HAVE VERY LITTLE TONAL VARIATION. SMOOTH TEXTURES ARE MOST
OFTEN THE RESULT OF UNIFORM, EVEN SURFACES, SUCH AS FIELDS, ASPHALT, OR
GRASSLANDS. A TARGET WITH A ROUGH SURFACE AND IRREGULAR STRUCTURE, SUCH AS A
FOREST CANOPY, RESULTS IN A ROUGH TEXTURED APPEARANCE. TEXTURE IS ONE OF THE
MOST IMPORTANT ELEMENTS FOR DISTINGUISHING FEATURES IN RADAR IMAGERY.
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SHADOW IS ALSO HELPFUL IN INTERPRETATION AS IT MAY PROVIDE AN IDEA OF THE PROFILE
AND RELATIVE HEIGHT OF A TARGET OR TARGETS WHICH MAY MAKE IDENTIFICATION EASIER.
HOWEVER, SHADOWS CAN ALSO REDUCE OR ELIMINATE INTERPRETATION IN THEIR AREA OF
INFLUENCE, SINCE TARGETS WITHIN SHADOWS ARE MUCH LESS (OR NOT AT ALL)
DISCERNIBLE FROM THEIR SURROUNDINGS. SHADOW IS ALSO USEFUL FOR ENHANCING OR
IDENTIFYING TOPOGRAPHY AND LANDFORMS, PARTICULARLY IN RADAR IMAGERY.
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ASSOCIATION TAKES INTO ACCOUNT THE RELATIONSHIP BETWEEN OTHER RECOGNIZABLE
OBJECTS OR FEATURES IN PROXIMITY TO THE TARGET OF INTEREST. THE IDENTIFICATION OF
FEATURES THAT ONE WOULD EXPECT TO ASSOCIATE WITH OTHER FEATURES MAY PROVIDE
INFORMATION TO FACILITATE IDENTIFICATION. IN THE EXAMPLE GIVEN ABOVE, COMMERCIAL
PROPERTIES MAY BE ASSOCIATED WITH PROXIMITY TO MAJOR TRANSPORTATION ROUTES,
WHEREAS RESIDENTIAL AREAS WOULD BE ASSOCIATED WITH SCHOOLS, PLAYGROUNDS,
AND SPORTS FIELDS. IN OUR EXAMPLE, A LAKE IS ASSOCIATED WITH BOATS, A MARINA, AND
ADJACENT RECREATIONAL LAND.
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DIFFERENT SHAPES OF DUNES, SCHEMATIC ILLUSTRATION VS. SATELLITE IMAGE. THE
ARROWS STAND FOR THE MAIN WIND DIRECTION.

THE FIGURE ABOVE SHOWS THE DIFFERENT SHAPES OF DUNES. KNOWING THE IDEAL-
TYPICAL SCHEME, ONE CAN FIND OUT THAT THE SATELLITE IMAGE SHOWN ABOVE DEPICT
DUNE FORMATIONS. WHICH KIND OF DUNE IS PREVAILING CAN BE FOUND OUT AT A SECOND
GLANCE. THIS INFORMATION CAN BE USED TO DERIVE THE MAIN WIND DIRECTIONS.

HOwW DO WE STRUCTURE VISUAL IMAGE INTERPRETATION?
VISUAL IMAGE INTERPRETATION IS BEST-STRUCTURED IF ORGANIZED IN THREE STAGES:

1. GENERAL AREAS (SETTLEMENT / TREE-COVERED / OPEN SPACE / WATER BODIES)
2. SIMILAR AREAS (FIELDS / GRASSLAND / SPECIALITY CROPS / MIXED)
3. SINGLE OBJECTS (PLANT SPECIES / FALLOW LAND / VEGETATION DENSITY)
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Industriefliche

SCHEMATIC ILLUSTRATION OF VISUAL INTERPRETATION BY THE EXAMPLE OF DOHA, CAPITAL
CITY OF QATAR (INPUT DATA. NASA).

THE PROCEDURE OF IMAGE INTERPRETATION IS CARRIED OUT AS SEEN ABOVE: FIRST OF
ALL, ONE HAS TO SEARCH FOR BOUNDARIES BETWEEN DIFFERENT KINDS OF AREAS OR
COLOURS. WE HAVE HIGHLIGHTED THEM IN THE SECOND IMAGE. THEN, FINER STRUCTURES,
I.E. SMALLER IMAGE SECTIONS, ARE FOCUSED UPON. THE THIRD IMAGE SHOWS STREETS
(YELLOW) OR INDUSTRIAL SPACES (VIOLET) AS EXAMPLES.

YOU CAN TRY TO VISUALLY INTERPRET THE IMAGES BELOW YOURSELF
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LEFT SYR DARYA, KAZAKHSTAN, RIGHT. MINNESOTA, USA (© NASA)

HOw TO OBTAIN INDIRECT INFORMATION

THE IMAGE BELOW DEPICTS THE COLOGNE CATHEDRAL (KOLNER DOM) FROM A BIRD'S EYE
VIEW. AT A FIRST GLANCE, WE CAN COLLECT INFORMATION
ON SHAPE, AREA AND SURROUNDINGS OF THE BUILDING. A SECOND GLANCE REVEALS
THE HEIGHT OF THE OBJECT AS WELL: THE CAST SHADOW OF THE OBJECT IS USED TO
CALCULATE THE HEIGHT. IT IS APPARENT HOW THE STEEPLES AND THE NAVE VARY IN SIZE,
THIS WOULD NOT BE VISIBLE WITHOUT THE SHADOW.
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AERIAL IMAGE OF THE COLOGNE CATHEDRAL. THE LENGTH OF THE SHADOW COMBINED
WITH THE SOLAR ALTITUDE CAN BE USED TO DETERMINE THE HEIGHT OF THE CATHEDRAL
INDIRECTLY. (© GOOGLE EARTH).
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IN ORDER TO DETERMINE THE HEIGHT CORRECTLY, THE ANGLE OF INCIDENCE OF THE SUN
HAS TO BE KNOWN, OR THE HEIGHT OF A REFERENCE OBJECT (LIKE A FOUNTAIN) AS WELL
AS THE LENGTH OF ITS SHADOW. THEN THE HEIGHT CAN BE CALCULATED, BY USING EITHER
A TRIGONOMETRIC FUNCTION OR THE THEOREM OF INTERSECTING LINES. THUS, INDIRECT
IMAGE INTERPRETATION SUPPORTS QUANTITATIVE AND QUALITATIVE STATEMENTS ABOUT
THE DEPICTED OBJECTS.

CONCLUSION:

VISUAL IMAGE INTERPRETATION IS A FIRST ANALYSIS APPROACH TO REMOTE SENSING
IMAGERY. HERE, THE SIZE, SHAPE, AND POSITION OF OBJECTS AS WELL AS THE CONTRAST
AND COLOUR SATURATION ARE ANALYSED. THE HEIGHT OF OBJECTS CAN BE DETERMINED
BY INDIRECT VISUAL ANALYSIS.

REFERENCES

HTTPS:./ /FIS.UNI-BONN.DE/EN/RECHERCHETOOLS/INFOBOX/PROFESSIONALS/IMAGE-
ANALYSIS/VISUAL-IMAGE-INTERPRETATION

HTTPS:./ /WWW.NRCAN.GC.CA/MAPS-TOOLS-PUBLICATIONS/SATELLITE-IMAGERY-AIR-
PHOTOS/REMOTE-SENSING-TUTORIALS/IMAGE-INTERPRETATION-ANALYSIS/ELEMENTS-
VISUALAINTERPRETATION/9291

Prepared by Dr. Biman Lahkar
Assistant Professor, Department of Geography



https://fis.uni-bonn.de/en/recherchetools/infobox/professionals/image-analysis/visual-image-interpretation
https://fis.uni-bonn.de/en/recherchetools/infobox/professionals/image-analysis/visual-image-interpretation
https://www.nrcan.gc.ca/maps-tools-publications/satellite-imagery-air-photos/remote-sensing-tutorials/image-interpretation-analysis/elements-visual-interpretation/9291
https://www.nrcan.gc.ca/maps-tools-publications/satellite-imagery-air-photos/remote-sensing-tutorials/image-interpretation-analysis/elements-visual-interpretation/9291
https://www.nrcan.gc.ca/maps-tools-publications/satellite-imagery-air-photos/remote-sensing-tutorials/image-interpretation-analysis/elements-visual-interpretation/9291

	Visual Image Interpretation
	Elements of Visual Interpretation
	How do we structure visual image interpretation?
	How to obtain indirect information


