


TableofContents

1.Introduction1
1.1WhatisImageProcessing?1
1.2DescriptionsofImages2
1.3SourcesandTypesofImages3
1.4ProcessingImages3
1.5PurposesofProcessing4
1.6ImageQuality5
1.7AGeneralizedImageProcessingSystem6

1.7.1Source/Object6
1.7.2OpticalSystem8
1.7.3TheCamera8
1.7.4Source/SinkCoder9
1.7.5ChannelCoder10
1.7.6Channel10
1.7.7ChannelDecoder10
1.7.8Source/SinkDecoder11
1.7.9TheDisplay11

1.8ASimpleTelevisionSystem12
1.8.1ChoiceofComponents13
1.8.2ScanningStandards13
1.8.3SamplingintheTimeDomain14
1.8.4ExplainingMotionRenditionandFlicker15
1.8.5SamplingintheSpaceDomain18
1.8.6AnalogTransmission18

1.9LessonsfortheSystemDesigner19

2.LightandOpticalImagingSystems20
2.1LightSources20
2.2Photometry24
2.3LuminousTransferofSimpleOpticalSystems26
2.4SomeNonidealBehaviorofSimpleOpticalSystems28

2.4.1TheCosine4LawandVignetting28
2.4.2Aberrations29
2.4.3Diffraction30

2.5FourierOpticsandtheModulationTransferFunction32
2.5.1TheLinearityofOpticalSystems32



2.5.2TheSpectrumofImages33
2.5.3TheApertureEffect38
2.5.4TemporalVideoSignals39
2.5.5TheCorrelationFunctionandtheShapeoftheSpectrum42
2.5.6ConcludingRemarksAbouttheVideoSpectrum45

2.6QuantumPhenomenaandRelatedNoiseSources46
2.6.1TheQuantumNatureofLight46
2.6.2ShotNoise49
2.6.3OtherNoiseSources50

2.7LessonsfortheSystemDesigner54
Appendix2.154

3.PerceptionofImages60
3.1SeeingintheDark60

3.1.1VisualThresholds62
3.2ContrastSensitivity66

3.2.1LightnessCurves69
3.3TheEffectofShape71

3.3.1RelationshipBetweenSharpnessandContrast77
3.4Masking79
3.5TemporalPhenomena80

3.5.1FrequencyResponseandFlicker80
3.5.2MotionRendition82

3.6LessonsfortheSystemDesigner85

4.Sampling,Interpolation,andQuantization86
4.1Introduction86
4.2TheSamplingTheorem87
4.3TheTwo-DimensionalSpectrum91
4.4InterpolationofDigitalImages92
4.5ThePresamplingFilter97
4.6HexagonalSampling97
4.7Quantization99

4.7.1AmplitudeoftheQuantizingNoise100
4.7.2RandomizationoftheQuantizationNoise101
4.7.3FilteringtheNoiseSpectrum105
4.7.4CombinationofFilteringandRandomization105

4.8LessonsfortheSystemDesigner105

5.Compression107
5.1Introduction107
5.2Information-PreservingCoding109



5.2.1TheBasisforStatisticalCoding109

5.2.2CodingBasedonConditionalProbabilityDistributions.112

5.2.3NoiseasaLimittotheEfficiencyofEntropyCoding...113

5.2.4TheVariationofEntropywithSamplingDensity114

5.3GraphicsCoding116

5.3.1One-DimensionalRun-LengthCoding118

5.3.2Two-DimensionalCoding118

5.3.3SomePracticalCodingSystemsandTheir

PerformanceasaFunctionofResolution120

5.3.4CCITTStandardCodes122

5.4CodingofContinuous-ToneImages124

5.4.1LosslessCoding124
5.4.2ApproximationintheSpaceDomain(WaveformCoding)125

5.5LessonsfortheSystemDesigner137

6.ImageProcessingintheGraphicArts139

6.1Introduction139

6.2TypeComposition142

6.2.1TypeCastingMachines142

6.2.2Photocomposition143

6.2.3TextEditingSystems144
6.2.4PageComposition145

6.3ModernPlateMaking146

6.3.1Letterpress146

6.3.2Lithography147
6.3.3Gravure148

6.4TheHalftoneProcess150

6.4.1Introduction150

6.4.2ThePhotographicHalftoneProcess151
6.4.3FundamentalConsiderationsinHalftoneReproduction.152

6.4.4ElectronicScreens160

6.5LessonsfortheSystemDesigner172

References175

SubjectIndex185


	page1
	page2
	page3
	page4

