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Додаток Б 

Фрагмент програмної реалізації створених методів стеганокомпресійного 

кодування 

 
class MainProcessor2( 

   private val modules: List<IDataProcessor2<ProcessingState, 

ProcessingState>> 

) : IDataProcessor2<ProcessingState, ProcessingState> { 

 

   constructor( 

       params: Params 

   ) : this(params.moduleParams.map { ProcessorModuleFactory.getModule2(it) 

}) 

 

   enum class Mode { DIRECT, REVERSE } 

 

   data class Params(val moduleParams: 

List<ProcessorModuleFactory.ModuleParams>) 

 

   fun run(data: ProcessingState, mode: Mode = Mode.DIRECT): ProcessingState 

{ 

       TimeCalculatorUtils.startNewTrack("start $mode: ${data.fileOfBar},") 

       var tmp = data 

       val functionToCall = when(mode) { 

           Mode.DIRECT -> IDataProcessor2<ProcessingState, 

ProcessingState>::direct 

           Mode.REVERSE -> IDataProcessor2<ProcessingState, 

ProcessingState>::reverse 

       } 

       when (mode) { 

           Mode.DIRECT -> modules 

           Mode.REVERSE -> modules.asReversed() 

       }.forEach { 

           Log.d("RUN MODULE: $it") 

           tmp = functionToCall.call(it, tmp) 

           TimeCalculatorUtils.append(it.toString()) 

       } 

       Log.d("TimeCalculatorUtils = " + TimeCalculatorUtils.getInfoInSec()) 

       Log.d("TimeCalculatorUtils = " + 

TimeCalculatorUtils.getInfoInPercent()) 

       return tmp 

   } 

 

   override fun direct(data: ProcessingState): ProcessingState { 

       return run(data, Mode.DIRECT) 

   } 

 

   override fun reverse(data: ProcessingState): ProcessingState { 

       return run(data, Mode.REVERSE) 

   } 

} 

 
IDataProcessor.kt 
interface IDataProcessor2<D, R> { 

   fun direct(data: D): R 

   fun reverse(data: R): D 

} 

ProcessorModuleFactory.kt 
 
object ProcessorModuleFactory { 
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   fun getModule2(params: ModuleParams): IDataProcessor2<ProcessingState, 

ProcessingState> = when (params) { 

       is ModuleParams.ReadImage -> ModuleReadRgb(params.params) 

       is ModuleParams.Grey16 -> ModuleGrey16(params.params) 

       is ModuleParams.RgbToYbr -> ModuleRgbToYCbCr(params.params) 

       is ModuleParams.Dct -> ModuleDct(params.params) 

       is ModuleParams.DumpFrame -> ModuleDumpFrame(params.params) 

       is ModuleParams.Subsampling -> ModuleSubsampling(params.params) 

       is ModuleParams.Opc -> ModuleOpc2(params.params) 

       is ModuleParams.Opc3 -> ModuleOpc3(params.params) 

       is ModuleParams.Opc3d -> ModuleOpc3Dimensions(params.params) 

       is ModuleParams.Opc3ForBases -> ModuleOpc3Bases(params.params) 

       is ModuleParams.Opc3dForOpc3d -> ModuleOpc3dForOpc3d(params.params) 

       is ModuleParams.Opc3ForSign -> ModuleOpc3Sign(params.params) 

       is ModuleParams.OpcToBytes -> ModuleOpcToBytes(params.params) 

       is ModuleParams.Opc3ToBits -> ModuleOpc3ToBits(params.params) 

       is ModuleParams.Opc3dToBits -> ModuleOpc3dToBits(params.params) 

       is ModuleParams.Quantization -> ModuleQuantization(params.params) 

       is ModuleParams.WriteBytes -> ModuleWriteBytes(params.params) 

       is ModuleParams.WriteBits -> ModuleWriteBits(params.params) 

       ModuleParams.Compression -> ModuleCompressionBytes() 

       is ModuleParams.Opc2Bases -> ModuleOpc2Bases(params.params) 

       is ModuleParams.AnyDirection -> AnyDirectionProcessor(params.params) 

       is ModuleParams.ImageAnalysis -> ModuleImageAnalysis(params.params) 

//        is ModuleParams.Encryption -> ModuleEncryptionBytes(params.params) 

       else -> throw Exception("module not supported $params") 

   } 

 

   sealed class ModuleParams { 

       data class Grey16(val params: ModuleGrey16.Parameters = 

ModuleGrey16.Parameters()) : ModuleParams() 

       data class ReadImage(val params: ModuleReadRgb.Parameters = 

ModuleReadRgb.Parameters()) : ModuleParams() 

       data class DumpFrame(val params: ModuleDumpFrame.Parameters = 

ModuleDumpFrame.Parameters()) : ModuleParams() 

       data class RgbToYbr(val params: ModuleRgbToYCbCr.Parameters = 

ModuleRgbToYCbCr.Parameters()) : ModuleParams() 

       data class Subsampling(val params: ModuleSubsampling.Parameters = 

ModuleSubsampling.Parameters()) : ModuleParams() 

       data class Dct(val params: ModuleDct.Parameters = 

ModuleDct.Parameters()) : ModuleParams() 

       data class Quantization(val params: ModuleQuantization.Parameters = 

ModuleQuantization.Parameters()) : ModuleParams() 

       @Deprecated("use Opc3") 

       data class Opc(val params: ModuleOpc2.Parameters = 

ModuleOpc2.Parameters()) : ModuleParams() 

       data class Opc3(val params: ModuleOpc3.Parameters = 

ModuleOpc3.Parameters()) : ModuleParams() 

       data class Opc3d(val params: ModuleOpc3Dimensions.Parameters = 

ModuleOpc3Dimensions.Parameters()) : ModuleParams() 

       @Deprecated("use Opc3ForBases") 

       data class Opc2Bases(val params: ModuleOpc2Bases.Parameters = 

ModuleOpc2Bases.Parameters()) : ModuleParams() 

       data class Opc3ForBases(val params: ModuleOpc3Bases.Parameters = 

ModuleOpc3Bases.Parameters()) : ModuleParams() 

       data class Opc3dForOpc3d(val params: ModuleOpc3dForOpc3d.Parameters = 

ModuleOpc3dForOpc3d.Parameters()) : ModuleParams() 

       data class Opc3ForSign(val params: ModuleOpc3Sign.Parameters = 

ModuleOpc3Sign.Parameters()) : ModuleParams() 

       @Deprecated("use Opc3ToBytes") 

       data class OpcToBytes(val params: ModuleOpcToBytes.Parameters = 

ModuleOpcToBytes.Parameters()) : ModuleParams() 

       data class Opc3ToBits(val params: ModuleOpc3ToBits.Parameters = 
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ModuleOpc3ToBits.Parameters()) : ModuleParams() 

       data class Opc3dToBits(val params: ModuleOpc3dToBits.Params = 

ModuleOpc3dToBits.Params()) : ModuleParams() 

       object Compression : ModuleParams() 

       data class Encryption(val params: ModuleEncryptionBytes.Parameters = 

ModuleEncryptionBytes.Parameters()) : ModuleParams() 

       @Deprecated("use WriteBites") 

       data class WriteBytes(val params: ModuleWriteBytes.Parameters = 

ModuleWriteBytes.Parameters()) : ModuleParams() 

       data class WriteBits(val params: ModuleWriteBits.Parameters = 

ModuleWriteBits.Parameters()) : ModuleParams() 

       data class AnyDirection(val params: 

AnyDirectionProcessor.Parameters<ProcessingState>) : ModuleParams() 

       data class ImageAnalysis(val params: ModuleImageAnalysis.Parameters = 

ModuleImageAnalysis.Parameters()) : ModuleParams() 

   } 

} 

 
class ModuleRgbToYCbCr(val parameters: Parameters = Parameters()) : 

   AbsDataProcessor<ProcessingData.Image, ProcessingData.Image>( 

       ProcessingData.Image::class, ProcessingData.Image::class 

   ), IDataProcessor2<ProcessingState, ProcessingState> { 

 

   class Parameters 

 

   override fun processDirectTyped(data: ProcessingData.Image): 

ProcessingData.Image { 

       val rgb = RGB(data.triple.first, data.triple.second, 

data.triple.third) 

       val yCbCr = RgbToYbrUtils.direct(rgb) 

       return ProcessingData.Image( 

           Triple( 

               yCbCr.matrixY, 

               yCbCr.matrixCb, 

               yCbCr.matrixCr 

           ) 

       ) 

   } 

 

   override fun processReverseTyped(data: ProcessingData.Image): 

ProcessingData.Image { 

       val yCbCr = YCbCr(data.triple.first, data.triple.second, 

data.triple.third) 

       val rgb = RgbToYbrUtils.reverse(yCbCr) 

       return ProcessingData.Image( 

           Triple( 

               rgb.matrixR, 

               rgb.matrixG, 

               rgb.matrixB 

           ) 

       ) 

   } 

 

   override fun direct(data: ProcessingState): ProcessingState { 

       val rgb = RGB(data.planesOfPixel!![0], data.planesOfPixel!![1], 

data.planesOfPixel!![2]) 

       val yCbCr = RgbToYbrUtils.direct(rgb) 

       data.planesOfPixel = Triple( 

           yCbCr.matrixY, 

           yCbCr.matrixCb, 

           yCbCr.matrixCr 

       ) 

       return data 

   } 
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   override fun reverse(data: ProcessingState): ProcessingState { 

       val yCbCr = YCbCr(data.planesOfPixel!![0], data.planesOfPixel!![1], 

data.planesOfPixel!![2]) 

       val rgb = RgbToYbrUtils.reverse(yCbCr) 

       data.planesOfPixel = Triple( 

           rgb.matrixR, 

           rgb.matrixG, 

           rgb.matrixB 

       ) 

       return data 

   } 

} 

 
class ModuleDct( 

   val parameters: Parameters = Parameters() 

) : AbsDataProcessor<ProcessingData.Image, ProcessingData.Image>( 

   ProcessingData.Image::class, ProcessingData.Image::class 

), IDataProcessor2<ProcessingState, ProcessingState> { 

 

   data class Parameters( 

       val asyncType: AsyncType = AsyncType.MULTI_THREAD, 

       val managerParamProvider: (Int) -> DctManager.Parameters = { 

DctManager.Parameters() } 

   ) { 

       constructor( 

           processFirst: DctManager.Parameters = DctManager.Parameters(), 

           processSecond: DctManager.Parameters = DctManager.Parameters(), 

           processThird: DctManager.Parameters = DctManager.Parameters(), 

           asyncMode: Boolean = true 

       ) : this(managerParamProvider = { 

           when (it) { 

               0 -> processFirst 

               1 -> processSecond 

               2 -> processThird 

               else -> throw Exception() 

           } 

       }, asyncType = if (asyncMode) AsyncType.MULTI_THREAD else 

AsyncType.SINGLE) 

   } 

 

   private val managers = LazyMap<Int, DctManager> { 

DctManager(parameters.managerParamProvider(it)) } 

 

   private val asyncCollectionProcessor by lazy { 

       val directF = 

           { pair: Pair<Int, Matrix<PixelType>> -> pair.first to 

managers.getOrLazy(pair.first).direct(pair.second) } 

       val reverseF = 

           { pair: Pair<Int, Matrix<PixelType>> -> pair.first to 

managers.getOrLazy(pair.first).reverse(pair.second) } 

       when (parameters.asyncType) { 

           AsyncType.SINGLE -> 

AsyncCollectionProcessor.SINGLE_THREAD(directF, reverseF) 

           AsyncType.MULTI_THREAD -> 

AsyncCollectionProcessor.MULTI_THREADS(3, directF, reverseF) 

       } 

   } 

 

   override fun processDirectTyped(data: ProcessingData.Image): 

ProcessingData.Image { 

       return 

ProcessingData.Image(Triple(direct(ProcessingState(planesOfPixel = 

data.triple)).planesOfPixel!!)) 
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   } 

 

   override fun processReverseTyped(data: ProcessingData.Image): 

ProcessingData.Image { 

       return 

ProcessingData.Image(Triple(reverse(ProcessingState(planesOfPixel = 

data.triple)).planesOfPixel!!)) 

   } 

 

 

   override fun direct(data: ProcessingState) = data.also { 

       val pairs = it.planesOfPixel!!.mapIndexed { index: Int, ints: 

Matrix<PixelType> -> 

           managers.getOrLazy(index).compressionTypeMatrix = 

data.planesOfCompressionType?.get(index) //todo 

           index to ints 

       } 

       it.planesOfPixel = asyncCollectionProcessor.direct(pairs).map { 

it.second } 

   } 

 

   override fun reverse(data: ProcessingState) = data.also { 

       val pairs = it.planesOfPixel!!.mapIndexed { index: Int, ints: 

Matrix<PixelType> -> 

           managers.getOrLazy(index).compressionTypeMatrix = 

data.planesOfCompressionType?.get(index) //todo 

           index to ints 

       } 

       it.planesOfPixel = asyncCollectionProcessor.reverse(pairs).map { 

it.second } 

   } 

} 

 
class ModuleQuantization( 

   val parameters: Parameters = Parameters() 

) : AbsDataProcessor<ProcessingData.Image, ProcessingData.Image>( 

   ProcessingData.Image::class, ProcessingData.Image::class 

), IDataProcessor2<ProcessingState, ProcessingState> { 

 

   data class Parameters( 

       val asyncType: AsyncType = AsyncType.MULTI_THREAD, 

       val managerParams: (Int) -> QuantizationManager.Parameters = { 

           if (it == 0) QuantizationManager.Parameters( 

               QuantizationUnit.Parameters(tableType = 

QuantizationUnit.TableType.LUMINOSITY(true)) 

           ) else QuantizationManager.Parameters( 

               QuantizationUnit.Parameters(tableType = 

QuantizationUnit.TableType.CHROMATICITY(true)) 

           ) 

       } 

   ) { 

       @Deprecated("") 

       constructor( 

           first: QuantizationManager.Parameters = 

QuantizationManager.Parameters( 

               QuantizationUnit.Parameters(tableType = 

QuantizationUnit.TableType.LUMINOSITY(true)) 

           ), 

           second: QuantizationManager.Parameters = 

QuantizationManager.Parameters( 

               QuantizationUnit.Parameters(tableType = 

QuantizationUnit.TableType.CHROMATICITY(true)) 

           ), 

           third: QuantizationManager.Parameters = 
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QuantizationManager.Parameters( 

               QuantizationUnit.Parameters(tableType = 

QuantizationUnit.TableType.CHROMATICITY(true)) 

           ) 

       ) : this (managerParams = { 

           when(it) { 

               0 -> first 

               1 -> second 

               2 -> third 

               else -> throw Exception("can't hold it") 

           } 

       }) 

   } 

 

   private val quantizationManagerMap = LazyMap<Int, QuantizationManager> { 

       QuantizationManager(parameters.managerParams(it)) 

   } 

 

   private val collectionProcessor by lazy { 

       val directFun = { pair: Pair<Int, Matrix<PixelType>> -> 

           pair.first to 

quantizationManagerMap.getOrLazy(pair.first).direct(pair.second) 

       } 

       val reverseFun = { pair: Pair<Int, Matrix<PixelType>> -> 

           pair.first to 

quantizationManagerMap.getOrLazy(pair.first).reverse(pair.second) 

       } 

       return@lazy when (parameters.asyncType) { 

           AsyncType.SINGLE -> 

AsyncCollectionProcessor.SINGLE_THREAD(directFun, reverseFun) 

           AsyncType.MULTI_THREAD -> 

AsyncCollectionProcessor.MULTI_THREADS(3, directFun, reverseFun) 

       } 

   } 

 

   override fun processDirectTyped(data: ProcessingData.Image): 

ProcessingData.Image { 

       val res = direct(ProcessingState(planesOfPixel = 

data.triple)).planesOfPixel!! 

       return ProcessingData.Image(Triple(res[0], res[1], res[2])) 

   } 

 

   override fun processReverseTyped(data: ProcessingData.Image): 

ProcessingData.Image { 

       val res = reverse(ProcessingState(planesOfPixel = 

data.triple)).planesOfPixel!! 

       return ProcessingData.Image(Triple(res[0], res[1], res[2])) 

   } 

 

   override fun direct(data: ProcessingState): ProcessingState { 

       val pairs = data.planesOfPixel!!.mapIndexed { index: Int, ints: 

Matrix<PixelType> -> 

           quantizationManagerMap.getOrLazy(index).compressionTypeMatrix = 

data.planesOfCompressionType?.get(index) 

           index to ints 

       } 

       data.planesOfPixel = collectionProcessor.direct(pairs).map { it.second 

} 

       return data 

   } 

 

   override fun reverse(data: ProcessingState): ProcessingState { 

       val pairs = data.planesOfPixel!!.mapIndexed { index: Int, ints: 

Matrix<PixelType> -> 
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           quantizationManagerMap.getOrLazy(index).compressionTypeMatrix = 

data.planesOfCompressionType?.get(index) 

           index to ints 

       } 

       data.planesOfPixel = collectionProcessor.reverse(pairs).map { 

it.second } 

       return data 

   } 

} 

 
class ModuleOpc3( 

   val parameters: Parameters = Parameters() 

) : IDataProcessor2<ProcessingState, ProcessingState> { 

 

   data class Parameters( 

       val asyncType: AsyncType = AsyncType.MULTI_THREAD, 

       val managerParamProvider: (Int) -> Opc3ProcessingManager.Parameters = 

{ Opc3ProcessingManager.Parameters() } 

   ) 

 

   private val managerMap = LazyMap<Int, Opc3ProcessingManager> { 

       Opc3ProcessingManager(parameters.managerParamProvider(it)) 

   } 

 

   private val asyncCollectionProcessor by lazy { 

       val directF = { pair: Pair<Int, Matrix<PixelType>> -> 

           pair.first to managerMap.getOrLazy(pair.first).direct(pair.second) 

       } 

       val reverseF = { pair: Pair<Int, Matrix<DataOpc3>> -> 

           pair.first to 

managerMap.getOrLazy(pair.first).reverse(pair.second) 

       } 

       when (parameters.asyncType) { 

           AsyncType.SINGLE -> 

AsyncCollectionProcessor.SINGLE_THREAD(directF, reverseF) 

           AsyncType.MULTI_THREAD -> 

AsyncCollectionProcessor.MULTI_THREADS(3, directF, reverseF) 

       } 

   } 

 

   override fun direct(data: ProcessingState) = data.also { 

       val pairs = it.planesOfPixel!!.mapIndexed { index: Int, ints: 

Matrix<PixelType> -> index to ints } 

       it.planesOfSize = it.planesOfSize ?: it.planesOfPixel!!.map { 

it.sizeTyped } 

       it.planesOfDataOpc3 = asyncCollectionProcessor.direct(pairs).map { 

it.second } 

   } 

 

   override fun reverse(data: ProcessingState) = data.also { 

       val pairs = it.planesOfDataOpc3!!.mapIndexed { index: Int, ints: 

Matrix<DataOpc3> -> index to ints } 

       it.planesOfPixel = asyncCollectionProcessor.reverse(pairs).map { 

it.second } 

   } 

} 

 
class ModuleOpc3ToBits( 

   val parameters: Parameters = Parameters() 

) : IDataProcessor2<ProcessingState, ProcessingState> { 

 

   data class Parameters( 

       val saveFlags: Boolean = true, 

       val saveBases: Boolean = true, 
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       val saveCode: Boolean = true, 

       val saveSign: Boolean = true, 

       val logPrefix: String = "" 

   ) 

 

   private val flagManager = 

       

Opc3FlagToBitsManager(Opc3FlagToBitsManager.Parameters(parameters.logPrefix, 

parameters.saveBases)) 

   private val baseManager = 

Opc3BasesToBitsManager(Opc3BasesToBitsManager.Parameters(parameters.logPrefix

)) 

   private val codeManager = 

Opc3CodeToBitsManager(Opc3CodeToBitsManager.Parameters(parameters.logPrefix)) 

   private val signManager = 

Opc3SignToBitsManager(Opc3SignToBitsManager.Parameters(parameters.logPrefix)) 

 

   override fun direct(data: ProcessingState) = data.also { 

       val bitVector = data.bitVector ?: BitVector() 

       if (parameters.saveFlags) 

           flagManager.direct(bitVector, data.planesOfDataOpc3!!) 

       if (parameters.saveBases) 

           baseManager.direct(bitVector, data.planesOfDataOpc3!!) 

       if (parameters.saveCode) 

           codeManager.direct(bitVector, data.planesOfDataOpc3!!) 

       if (parameters.saveSign) 

           signManager.direct(bitVector, data.planesOfDataOpc3!!) 

       data.bitVector = bitVector 

   } 

 

   override fun reverse(data: ProcessingState) = data.also { 

       val reader = data.bitVector?.getReader()!! 

       val planesOfDataOpc3 = if (parameters.saveFlags) 

           flagManager.reverse(reader) 

       else 

           data.planesOfDataOpc3 

 

       if (parameters.saveBases) 

           baseManager.reverse(reader, planesOfDataOpc3!!) 

       if (parameters.saveCode) 

           codeManager.reverse(reader, planesOfDataOpc3!!) 

       if (parameters.saveSign) 

           signManager.reverse(reader, planesOfDataOpc3!!) 

 

       data.planesOfDataOpc3 = planesOfDataOpc3 

   } 

} 
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Додакток В 

Акт реалізації результатів науково-прикладних досліджень 
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