STUDY MATERIAL FOR STUDENTS OF DEPARTMENT OF GEOGRAPHY,
B.P.CHALIHA COLLEGE

REMOTELY SENSED DATA ARE USUALLY DIGITAL IMAGE DATA. THEREFORE DATA
PROCESSING IN REMOTE SENSING IS DOMINANTLY TREATED AS DIGITAL IMAGE PROCESSING.
IN TODAY'S WORLD OF ADVANCED TECHNOLOGY WHERE MOST REMOTE SENSING DATA ARE
RECORDED IN DIGITAL FORMAT, VIRTUALLY ALL IMAGE INTERPRETATION AND ANALYSIS
INVOLVES SOME ELEMENT OF DIGITAL PROCESSING. DIGITAL IMAGE PROCESSING MAY
INVOLVE NUMEROUS PROCEDURES INCLUDING FORMATTING AND CORRECTING OF THE
DATA, DIGITAL ENHANCEMENT TO FACILITATE BETTER VISUAL INTERPRETATION, OR EVEN
AUTOMATED CLASSIFICATION OF TARGETS AND FEATURES ENTIRELY BY COMPUTER. IN
ORDER TO PROCESS REMOTE SENSING IMAGERY DIGITALLY, THE DATA MUST BE RECORDED
AND AVAILABLE IN A DIGITAL FORM SUITABLE FOR STORAGE ON A COMPUTER TAPE OR DISK.
OBVIOUSLY, THE OTHER REQUIREMENT FOR DIGITAL IMAGE PROCESSING IS A COMPUTER
SYSTEM, SOMETIMES REFERRED TO AS AN IMAGE ANALYSIS SYSTEM, WITH THE APPROPRIATE
HARDWARE AND SOFTWARE TO PROCESS THE DATA. SEVERAL COMMERCIALLY AVAILABLE
SOFTWARE SYSTEMS HAVE BEEN DEVELOPED SPECIFICALLY FOR REMOTE SENSING IMAGE
PROCESSING AND ANALYSIS.

FOR DISCUSSION PURPOSES, MOST OF THE COMMON IMAGE PROCESSING FUNCTIONS
AVAILABLE IN IMAGE ANALYSIS SYSTEMS CAN BE CATEGORIZED INTO THE FOLLOWING FOUR
CATEGORIES:
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PREPROCESSING
IMAGE ENHANCEMENT
IMAGE TRANSFORMATION

IMAGE CLASSIFICATION AND ANALYSIS

PREPROCESSING FUNCTIONS INVOLVE THOSE OPERATIONS THAT ARE NORMALLY REQUIRED
PRIOR TO THE MAIN DATA ANALYSIS AND EXTRACTION OF INFORMATION, AND ARE
GENERALLY GROUPED AS RADIOMETRIC OR GEOMETRIC CORRECTIONS. RADIOMETRIC
CORRECTIONS INCLUDE CORRECTING THE DATA FOR SENSOR IRREGULARITIES AND
UNWANTED SENSOR OR ATMOSPHERIC NOISE, AND CONVERTING THE DATA SO THEY
ACCURATELY REPRESENT THE REFLECTED OR EMITTED RADIATION MEASURED BY THE
SENSOR. GEOMETRIC CORRECTIONS INCLUDE CORRECTING FOR GEOMETRIC DISTORTIONS
DUE TO SENSOR-EARTH GEOMETRY VARIATIONS, AND CONVERSION OF THE DATA TO REAL
WORLD COORDINATES (E.G. LATITUDE AND LONGITUDE) ON THE EARTH'S SURFACE.
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THE OBJECTIVE OF THE SECOND GROUP OF IMAGE PROCESSING FUNCTIONS GROUPED
UNDER THE TERM OF IMAGE ENHANCEMENT, IS SOLELY TO IMPROVE THE APPEARANCE OF
THE IMAGERY TO ASSIST IN VISUAL INTERPRETATION AND ANALYSIS. EXAMPLES OF
ENHANCEMENT FUNCTIONS INCLUDE CONTRAST STRETCHING TO INCREASE THE TONAL
DISTINCTION BETWEEN VARIOUS FEATURES IN A SCENE, AND SPATIAL FILTERING TO
ENHANCE (OR SUPPRESS) SPECIFIC SPATIAL PATTERNS IN AN IMAGE.

IMAGE TRANSFORMATIONS ARE OPERATIONS SIMILAR IN CONCEPT TO THOSE FOR IMAGE
ENHANCEMENT. HOWEVER, UNLIKE IMAGE ENHANCEMENT OPERATIONS WHICH ARE
NORMALLY APPLIED ONLY TO A SINGLE CHANNEL OF DATA AT A TIME, IMAGE
TRANSFORMATIONS USUALLY INVOLVE COMBINED PROCESSING OF DATA FROM MULTIPLE
SPECTRAL BANDS. ARITHMETIC OPERATIONS (LE. SUBTRACTION, ADDITION,
MULTIPLICATION, DIVISION) ARE PERFORMED TO COMBINE AND TRANSFORM THE ORIGINAL
BANDS INTO "NEW'" IMAGES WHICH BETTER DISPLAY OR HIGHLIGHT CERTAIN FEATURES IN
THE SCENE. WE WILL LOOK AT SOME OF THESE OPERATIONS INCLUDING VARIOUS METHODS
OF SPECTRAL OR BAND RATIOING, AND A PROCEDURE CALLED PRINCIPAL COMPONENTS
ANALYSIS WHICH IS USED TO MORE EFFICIENTLY REPRESENT THE INFORMATION IN
MULTICHANNEL IMAGERY.
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IMAGE CLASSIFICATION AND ANALYSIS OPERATIONS ARE USED TO DIGITALLY IDENTIFY AND
CLASSIFY PIXELS IN THE DATA. CLASSIFICATION IS USUALLY PERFORMED ON MULTI-
CHANNEL DATA SETS (A) AND THIS PROCESS ASSIGNS EACH PIXEL IN AN IMAGE TO A
PARTICULAR CLASS OR THEME (B) BASED ON STATISTICAL CHARACTERISTICS OF THE PIXEL
BRIGHTNESS VALUES. THERE ARE A VARIETY OF APPROACHES TAKEN TO PERFORM DIGITAL
CLASSIFICATION. WE WILL BRIEFLY DESCRIBE THE TWO GENERIC APPROACHES WHICH ARE
USED MOST OFTEN, NAMELY SUPERVISED AND UNSUPERVISED CLASSIFICATION.

IN THE FOLLOWING SECTIONS WE WILL DESCRIBE EACH OF THESE FOUR CATEGORIES OF
DIGITAL IMAGE PROCESSING FUNCTIONS IN MORE DETAIL.
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HTTPS./ /WWW.NRCAN.GC.CA/MAPS-TOOLS-PUBLICATIONS/SATELLITE-IMAGERY-AIR-
PHOTOS/REMOTE-SENSING-TUTORIALS/IMAGE-INTERPRETATION-ANALYSIS/DIGITAL-IMAGE-
PROCESSING/9279
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