77

JIOJATOK A
I'PAGIYHUN MATEPIAJI ATECTALIIMHOI POBOTU

XapKiBCbKMI HaLLiOHaNbHWI YHIBEPCUTET pafioeneKTPOHIKK
Kadeapa AMOT
ATecTaujiHa poboTa marictpa
CneujanizoBaHi Komn'toTepHi 3acobu ana
pO3|'Ii3HaBaHHﬂ KOHTYPHUX 3o6pa>|<eHb

BukoHas: cT. rp. CKCm-20-2 MorpibHuii EereHin EsreHoBUY
KepiBHUK: npod. Kpusyna leHHagain Pegoposuy

MeTa poboTtu

MeToto aaHoi poboTu € po3pobKa
nporpamHoro sabesne4yeHHs ons a,
pO3ni3HaBaHHA KOHTYPHUX 306parkeHb,

LLLO JO3BONAE BUAINUTU KOHTYp Ha
306paXkeHHi Ta po3nisHaTh 06’eKT Ha

¢oTo.
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[MocTaHOBKa 3aavi

Ona peanisauii noctaBneHoi meTn HeobxigHO po3pobuTtu
MO6iNbHUI A0AATOK, AKNIK Byae MaTh TaKi MOXANBOCTI:

* 3po6MTH HOBUI 3HIMOK abo 06paTh 306paXKeHHa 3 ranepei
ANA NoAanbLUOro aHanisy

* BUAIAUTY KOHTYp Ha 306parKeHHi
* Po3nisHaTn Knacuodikauito 306paxkeHoro ob’ekra
* Bigo6pa3ntu pesynbrar

3arasibHi NOHATTA

* KOHTYPHUI aHani3 — Lie CYKYNHiCTb METOAIB
BUAINEHHA, ONUCY Ta NEPETBOPEHHA KOHTYpIB
300paXKeHHA, Ae KOHTYP — e MexKa 06’eKTa,
CYKYMHICTb TOYOK (NiKcenis), WO BiAOKPEMIIOOTb

06’eKT Big POHY.

PosnisHaBaHHA 06pasiB — Le po3ain Teopii
WTYYHOrO IHTENEKTY, WO BUBYAE METOAMU
KnacudikaLii 06’eKTiB. 3a TpaauLien 06’eKT, WO
niaaaeTbca knacuodikawii, Ha3anBaeTbCa 06pa3om.
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OCHOBHI TexHonoril

* Computer Vision — ue o6nacTb WTY4YHOro iHTENEKTY, AKa
[,03BONSAE KOMN'tOTEpPaM i cucTemam OTPUMYBaTU 3HaYYLLY

iHpopMmauito 3 undpoBux 306paxKeHb, Bi4eO Ta iHWKNX BisyanbHUX
OaHUX.

* Machine Learning — ue ranysb WUTY4YHOTrO iHTE/IEKTY Ta
KOMN'IOTEPHUX HaYK, AKa 30cepeeHa Ha BUKOPUCTaHHI AaHUX
Ta aATOPUTMIB A4N14 iMiTaLii cnocoby HaB4aHHA NtOAEN, MOCTYMNOBO
MOKpPaLLLyH4M MOro TOYHICTb.

BrKopuncToBYyBaHi nporpamHi 3acobum

* CepepoBuule po3pobkm Android Studio
* MoBa nporpamysaHHA Kotlin

* bibnioteka OpenCV

SO PN P

* bibnioteka TensorFlow Lite
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bibnioteka OpenCV Ansa BUAINEHHA KOHTYPY
Ha 3006pa*KeHH;

OpenCV — ue 6ibnioTeka PpyHKLiM Ta
aIrOPUTMiB KOMN'IOTEPHOTO 30pY,

n DpenCV 06pobKK 3.,06pa>KeHb i YMcenbHUX

cu aNropuTMIB 3arasibHOro NpPU3Ha4YeHHs

3 BIAKPUTUM KoA0M, po3pobneHa
KomnaHieto Intel, aka Hapae 3acobu
ana obpobku i aHanisy Bmicty
306paxeHb

bibnioteka TensorFlow Lite ans
pPO3ni3HaBaHHA 06’ eKTIB Ha 300paXKeHHi

TensorFlow Lite — ue mobinbHa 6ibnioteka ana
PO3ropTyBaHHA MoAeNel Ha MOBINbHUX,
MIKPOKOHTPO/IEPHMX Ta iHLWNX NepUdepPiNHUX MPUCTPOAX.

TensorFlow — nnatdopma, -

AKa [,03BONSE NETKO i ST
32 14 51 -

cTBOpIOBaTU Ta w2 [ -] | a0 |

posropTaTn mogeni ! | | ,
MaLUMHHOro HaB4YaHHA. ’ : '
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ANTOPUTM KaHHI

Anroputm KeHHU CKNaZa€eTbea 3 N'ATU OKPEMUX KPOKIB:

* 3r1aaXKyBaHHA 306paXKeHHA ANS BUAANEHHS LIYMY

* MOLWYK rpajieHTa — MeXi BUAINAITbCA TaM, e FPai€EHT 30paXKeHHS
HabyBa€ MaKCMMaIbHOIO 3Ha4YEeHHA

* MpuaylweHHs « He MaKCUMMYMiB» — Ti/IbKU IOKa/IbHi MaKCUMyMMU
Bij3HA4YalOTbCA AK MEXI

* MopaginHa noporosa GinbTpaLLia — NOTEHLiINHI MeXi BUAINATbCA
noporamm

* TpacyBaHHA 061acTi HEOAHO3HAYHOCTI — MPUAYLLEHHA BCIX MEX, L0 He
3B"A3aHi 3 KCUJIBHUMMU» MeXaMum

[Tpouec BUAINEHHA KOHTYPY Ha 300paKeHHi

* [lepeTBOpEHHSA 300paxeHHA y dopmart BiATIHKIB ciporo
* PoamunBaHHA 306paXKeHHA 419 3MEHbLUEHHA LWYMiB

* 3acTocyBaHHA a/iropuTMy KaHHi

* 3HAXO4KEHHA KOHTYpIB

* BinobparkeHHa pe3ynbraTy




82

[lporpamHa peanizauia aAropuTmy
BMAINEHHA KOHTYPIB Ha 300parKeHHi

Po3ni3HaBaHHA 306parkeHnx 06’ eKTiB

— CAR v/
a 4 lEAfD FEATURES 953‘.? ] q TRUCK x
== - 2 B I,-.- . : e
| " L BICYCLE X

* HaBYyaHHA Ta NiArotToBKa moaeni
* lepeTBOpEHHA 306paxeHHA Ha Bydep HanTis
* [lepenaya 306parkeHHss moaeni ANa po3nisHaBaHHSA

» KoHBepTauia pesynbtaty B UntabenbHun BUrnsSA,




&3

[lporpamHa peani3auia po3nisHaBaHHA
300paxeHnx o6’ eKTiB

IHTeppenc mobiNnbHOro 40AATKY
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Pe3ynbtaT pob0oTM MOBINbHOMO A04aTKY

Recognized:
orange(65,74%)
lemon(18,43%)

BMCHOBKMU

* [lpoaHanisoBaHO cNocobu BUAINEHHSA KOHTYpIB
» locnigeHo MeToam posnisHaBaHHA 306parKeHb

* Po3pobneHo mobinbHUIM [04aTOK A8 BUAINEHHS KOHTYpPY Ta
po3nisHaBaHHA 06’eKTiB Ha 306parKeHHi

» lopatok po3pobneHo ana OC Android Ha MoBi nporpamyBaHHS
Kotlin

» [1na nowyky KOHTypiB 6yna BukopucTtaHa 6ibnioteka OpenCV

* Po3nisHaBaHHA 06’€KTiB peanizoBaHoO 3a gonomoroto 6ibnioteku
TensorFlow Lite
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[1AKyO 33 yBary
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JIOJIATOK B

[Iporpamna peasni3zaiiisi IPOEKTY

CameraFragment.kt
class CameraFragment : Fragment () {

private val openlmage = registerForActivityResult (
ActivityResultContracts.GetContent()) { uri: Uri? ->
findNavController () .navigate (CameraFragmentDirections

.actionCameraFragmentToImageFragment (uri))
}

CameraViewModel by viewModels ()

private val viewModel:
FragmentCameraBinding

private lateinit var binding:

override fun onCreateView (
inflater: LayoutInflater,
savedInstanceState: Bundle?
) : View? {
binding = DataBindingUtil.inflate(
inflater, R.layout.fragment camera, container,

container: ViewGroup?,

false)

binding.openImageButton.setOnClickListener {
openImage.launch ("image/*")

}

binding.cameraViewfinder.setLifecycleOwner (viewLifecycleOwner)
binding.cameraViewfinder.addCameralistener (object:
Cameralistener () {
override fun onPictureTaken (result: PictureResult) {

super.onPictureTaken (result)
findNavController () .navigate (CameraFragmentDirections
.actionCameraFragmentToImageFragment (imageBitmap

= TakePictureResult (result))
)
}
})

binding.takePhotoButton.setOnClickListener {
if (binding.cameraViewfinder.isTakingPicture)
return@setOnClickListener
binding.cameraViewfinder.takePicture ()

}

return binding.root

}

override fun onRequestPermissionsResult (requestCode:

permissions: Array<out String>, grantResults: IntArray) {
super.onRequestPermissionsResult (requestCode,

Int,
permissions,

grantResults)
val valid = grantResults.all { it == PERMISSION GRANTED }

if (valid && !'binding.cameraViewfinder.isOpened) {
binding.cameraViewfinder.open ()
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ImageFragment.kt

class ImageFragment : Fragment () {

private val args:ImageFragmentArgs by navArgs ()
private val viewModel: ImageViewModel by viewModels ()
private lateinit var binding: FragmentImageBinding

override fun onCreateView (
inflater: LayoutInflater, container: ViewGroup?,
savedInstanceState: Bundle?

) : View? {
binding = DataBindingUtil.inflate(inflater,

R.layout.fragment image, container, false)

binding.lifecycleOwner = viewLifecycleOwner
binding.viewModel = viewModel

context?.assets?.let { viewModel.initImageRecognize (it) }
args.imageUri?.let {

viewModel.findContoursInImage (PathUtil.copyFileToInternal (context, it),
false)
context?.contentResolver?.let { resolver ->
viewModel.recognizeImage (resolver, it) }
}
args.imageBitmap?.let {
it.pictureResult.toBitmap { bitmap ->
viewModel. findContoursInImage (bitmap)
viewModel.recognizeImage (bitmap)

}

binding.backButton.setOnClickListener {
findNavController () .navigateUp ()

}
binding.imageModeSwitch.setOnCheckedChangelListener {
_, checked -> args.imageUri?.let ({
viewModel.findContoursInImage (

PathUtil.copyFileToInternal (context, it),
checked)

}

return binding.root

ImageViewModel.kt

class ImageViewModel : ViewModel () {
private val viewModelJob = Job ()
private val coroutineScope = CoroutineScope (Dispatchers.Main +

viewModelJob)

@Inject
lateinit var imageRecognizeManager: ImageRecognizeManager

private val imageBitmap = MutableLiveData<Bitmap> ()
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val imageBitmap: LiveData<Bitmap> get () = imageBitmap

private val recognizeResults =
MutableLiveData<List<RecognizeResult>> ()
val recognizeResults: LiveData<List<RecognizeResult>> get () =

_recognizeResults

init {

Application.appComponent.injectImageViewModel (this)

}

fun initImageRecognize (assetManager: AssetManager) {
imageRecognizeManager.init (assetManager)

fun recognizeImage (contentResolver: ContentResolver, uri: Uri) {
val bitmap = if (Build.VERSION.SDK INT >= Build.VERSION CODES.P)

ImageDecoder.decodeBitmap (ImageDecoder.createSource (contentResolver, uri))
.copy (Bitmap.Config.ARGB 8888, true)
else MediaStore.Images.Media.getBitmap (contentResolver, uri)

recognizeImage (bitmap)

}

fun recognizelImage (bitmap: Bitmap?) {
_recognizeResults.value = bitmap?.let ({
imageRecognizeManager.recognizeImage (it) }

}

fun findContoursInImage (imagePath: String, checked: Boolean) {
coroutineScope.launch {
findContours (imagePath, checked)

}
}

fun findContoursInImage (bitmap: Bitmap?) {
coroutineScope.launch {

bitmap?.
}
}

let { findContours (it) }

private fun findContours (imagePath: String, checked: Boolean) {

Log.1i("ImageBitmapCheck", "image path = $imagePath™)
val originalMat = Imgcodecs.imread (imagePath)
findContours (originalMat, checked)

}

private fun findContours (bitmap: Bitmap) {

val original

Mat = Mat ()

Utils.bitmapToMat (bitmap, originalMat, false)

findContours

}

(originalMat, false)

private fun findContours (originalMat: Mat, checked: Boolean) {

val finalMat
originalMat.type())

val tempImag

val contours

val hierarch

val color =

Imgproc.cvtC
Imgproc.blur

= Mat (originalMat.rows (), originalMat.cols(),
e = Mat ()

= ArrayList<MatOfPoint> ()
y = Mat ()

Scalar (255.0, 0.0, 0.0)

olor (originalMat, tempImage, Imgproc.COLOR BGR2GRAY)
(tempImage, tempImage, Size (4.0, 4.0))



Imgproc.Canny (tempImage, tempImage, 40.0,
Imgproc.findContours (tempImage, contours,

Imgproc.RETR TREE, Imgproc.CHAIN APPROX SIMPLE)
val drawMat = if (checked) originalMat else finalMat
Imgproc.drawContours (drawMat, contours, -1, color, 4)

}

showMatImage (drawMat)

private fun showMatImage (mat: Mat) {
Imgproc.cvtColor (mat, mat, Imgproc.COLOR BGR2ZRGB)

val bitmap = Bitmap.createBitmap (mat.width(), mat.height(),
Bitmap.Config.ARGB 8888)

}

Utils.matToBitmap (mat, bitmap, true)
_imageBitmap.value = bitmap

private fun closeImageRecognize () {

}

imageRecognizeManager.close ()

override fun onCleared() {

super.onCleared()
viewModelJob.cancel ()
closeImageRecognize ()

RecognizeResult.kt

data class RecognizeResult (

val
val
val
val

id: String,

title: String,
confidence: Float,
quant: Boolean

override fun toString(): String {

}

return "$title${String.format (" (%$.2f%%)",

60.0)
hierarchy,

confidence * 100)}"

&9
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