JIOJATOK A
TPA®IUYHNIT MATEPIAJI KBAJIIOIKAIIIHOT POBOTU
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. 'KQMn'lOTEPHA CVICTEMA OBPOBKM 305?» KE

ETA | 3A[AYI POBOTU

MeTa: po3pobka KOMM'IOTEPHOI CMCTEMM, WO Byse NMpPoBOAUTHM aHanis
BXifiHOro 306paXKxeHHs Ha HAABHICTb 3a3HaYeHUX KNacis.
3apavi:

- TMOLWYK Ta po3MiYeHHA 306paxkeHb ANA TpeHyBaHHA Mogeni LUHM

- HaB4aHHs Ta BuBIp HalKpawLol Mogeni

- po3pobKa 3aCTOCYHKY




Dendrites

N

Actvation
function

Y 6i6nioTewi icHye TaKuit IHCTPYMEHT aHanisy
BXigHU3 306paxeHb sk Cascade Classifier —
MeTop po3niaHaBaHHA 06'eKTiB, 3aCHOBaHUM
Ha KacKapgHoMy nigxopi Xaapa. Lle Hapae
MOXNMBICTb PO3ni3HaBaTH Taki 06'ekTH aK:

- 06nuvun

- Oui

- ABTomobini
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YOLO

(aurn. You Only Live Once, yxp.
«Kusew nuwe pas») - WBHAKMWA Ta
eheKTUBHUM  anrOpUTM  BUABNEHHA
o6'ekTiB B peanbHoMy 4aci. PospobnenHuit
WNozedom PepmoHoMm Ta Ani ®apxagi y

BawuHrroHcbKkoMy YHiBepcuteri 8 2015p.

5 oy borve Ovarg o A
Docker Desktop 4.30.0

Lvpding Ses.

Error Starting Kemet
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Open Data
Annotation
Platform

Kpuea TouHocTi-nosHoT (Precision-Recall Curve) inlocTpye cepegHe 3HaYeHHA ycnillWMX AeTexuii cepep ycix. Mogens, ska

nocarae Bnvuxye [0 BEPXHBOTO MPABOTO KYTa i€l KPUBOI, BBAXAETHCA KPALL0I0, OCKINbKM BOHA OQHOYACHO AOCArAE BUCOKOI TOUHOCTI |

BUCOKO| NOBHOTH.
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UCHOBKUA

1. 3HayeHHs rpadikis HE 3aBKAM MOKHA CNPUIAMATI 33 ICTUHY,
OCKiNIbKM BOHM € OPIEHTOBHMM MOKAZHUKOM EPEKTMBHOCTI TOT
4yu IHWOI mogeni Hepomepexi

2. MpuckopeHHA rpadiuHum aaanTepom Ao3B0AUA0 36IAbLWNTH
KinbKicTb npoaHanizoBaHux 306pakeHs y Binblue, Hik 12 pasis

3aCTOCYHOK Mae BEJMKHI noTernian, CnHcoK NMOKPalieHsb, MO MOKHA BHKOHATH Y MailOyTHbOMY:

- Blanpaeka obpobnennx 300paxeHs Ha cepBep:

iHTerpauis i3 3actocyHkamu Be3ninoTHUX NiTanbHUX anaparis;

3axucT nporpamm Ta camoi mogeni LUHM Big HeCaHKLIOHOBAaHOro BTPYYaHHA.
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JIOJIATOK B
KOJI

b.1 HaBuanns ta Bepudikaris monxeni YOLO

Jlictunr b.1 — Kox ais 3amycky HaBYaHHS MOJIEI:

from ultralytics import YOLO

def main () :

model = YOLO ("yolov8s.pt")

model.train (data="config.yaml", epochs=160, imgsz=1024)
metrics = model.val ()

model.save ("AT Weights/final 5070 yolv8s")

print ("Saved as test5070 81l.pt")

if name == ' main ':

main () o o o

Jlictunr b.2 — Koa 115 nmepeBipky poOOTH MOJEN] Ha BiACO YU POTO

from ultralytics import YOLO
import cv2
import math

model =

YOLO ('D:/AT/AvruTech/AvrutechDetector/AT Weights/final 5070 yolv
8s.pt")

classNames = ["tank", "vehicle"]

image path = "../image/66666.Jjpeg"

frame = cvZ.imread(image path)

if frame is None:
print ("Failed to load image.")
exit ()

results = model (frame, imgsz=1280)

for r in results:

boxes = r.boxes

for box in boxes:

conf = math.ceil ((box.conf[0] * 100)) / 100

if conf >= 0.2:

x1l, yl, x2, y2 = map(int, box.xyxy[0])

cv2.rectangle (frame, (x1, v1), (x2, v2), (5, 5, 80), 3)
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cls = int (box.cls[0])

cv2.putText (frame, f'{classNames[cls]} {conf}', (max(0, x1),
max (35, vyl1)),

cv2.FONT HERSHEY TRIPLEX, 1, (181, 206, 231), thickness=1l)

cv2.namedWindow ("Detection", cv2.WINDOW NORMAL)
cv2.resizeWindow ("Detection", 1280, 720)
cv2.imshow ("Detection", frame)

cv2.waitKey (0)

cv2.destroyAllWindows ()

Jlictunar b.3 — Kox xonseprarii mogeni YOLO y ¢popmar TFLite

from ultralytics import YOLO

# Load the YOLOll model

model = YOLO ("yololln.pt")

# Export the model to TFLite format

model .export (format="tflite") # creates

'yvololln float32.tflite'

# Load the exported TFLite model

tflite model = YOLO("yololln float32.tflite")

# Run inference

results = tflite model ("https://ultralytics.com/images/bus.jpg")

b.2 Mo06iapHUI 3aCTOCYHOK

Jlictunr b.4 — 3amuT 103B01B, UTH0BHI API

<?xml version="1.0" encoding="utf-8"7?>

<manifest
xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:tools="http://schemas.android.com/tools">

<uses-feature android:name="android.hardware.camera" />
<uses-permission android:name="android.permission.CAMERA" />
<application

android:allowBackup="true"
android:dataExtractionRules="@xml/data extraction rules"
android:fullBackupContent="@xml/backup rules"
android:icon="@mipmap/ic_launcher"
android:label="@string/app name"
android:roundIcon="Emipmap/ic launcher round"
android:supportsRtl="true"
android:theme="@style/Theme.YOLOV8TfLite"
tools:targetApi="31">
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<activity

android:name=".MainActivity"

android:exported="true">

<intent-filter>

<action android:name="android.intent.action.MAIN" />
<category android:name="android.intent.category.LAUNCHER" />

</intent-filter>

</activity>

</application>

</manifest>

Jlictunr b.5 — Metoa Detect(), 1o BianoBigae 3a 00poOKy KaapiB:

fun detect (frame: Bitmap) {

interpreter ?: return

if (tensorWidth == 0) return
if (tensorHeight == 0) return
if (numChannel == 0) return

if (numElements == 0) return

var inferenceTime SystemClock.uptimeMillis ()

val resizedBitmap = Bitmap.createScaledBitmap (frame,
tensorWidth, tensorHeight, false)

val processedBitmap = applyPreProBitmapFilter (resizedBitmap)
lastProcessedBitmap resizedBitmap

val tensorImage = TensorImage (DataType.FLOAT32)
tensorImage.load (processedBitmap)

val processedImage = imageProcessor.process (tensorImage)
val imageBuffer = processedImage.buffer

val output = TensorBuffer.createFixedSize (intArrayOf (1l ,
numChannel, numElements), OUTPUT IMAGE TYPE)
interpreter?.run (imageBuffer, output.buffer)

val bestBoxes = bestBox (output.floatArray)
inferenceTime SystemClock.uptimeMillis () - inferenceTime

if (bestBoxes.isNullOrEmpty()) {
detectorListener.onEmptyDetect ()
return

}

detectorListener.onDetect (bestBoxes, inferenceTime)

}
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Jlicruar b.6 — Meron bestBox(), BiamoBizae 3a BHOIp HaWKpaioro 3

MPSMOKYTHHKIB IIUISIXOM (PiIbTparliii moporom J0BIpH 1 KOOPAUHATH PIirypHu:

private fun bestBox (array: FloatArray) : List<BoundingBox>? {
val boundingBoxes = mutableListOf<BoundingBox> ()

for (¢ in 0 until numElements) {

var maxConf = -1.0f

var maxIdx = -1

var j = 4

var arrayldx = ¢ + numElements * j

while (j < numChannel) {

if (arraylarrayIdx] > maxConf) {
maxConf = arraylarrayIdx]

maxIdx = 7 - 4} J++
arrayldx += numElements }

if (maxConf > CONFIDENCE_THRESHOLD) {
val clsName = labels[maxIdx]

val cx = arraylc] // O

val cy = array[c + numElements] // 1

val w = array[c + numElements * 2]

val h = array[c + numElements * 3]

val x1 = cx - (w/2F)

val yl1 = cy - (h/2F)

val x2 = cx + (w/2F)

val y2 = cy + (h/2F)

if (x1 < OF || x1 > 1F) continue

if (y1 < OF || yl1 > 1F) continue

if (x2 < OF || x2 > 1F) continue

if (y2 < OF || y2 > 1F) continue
boundingBoxes.add (

BoundingBox (

x1 = x1, yl =vyl, x2 = x2, y2 = y2,

cx = ¢x, ¢y = cy, w=w, h=h,

cnf = maxConf, cls = maxIdx, clsName = clsName)) }}
if (boundingBoxes.isEmpty()) return null

return applyNMS (boundingBoxes) }

Jlictunr B.7 — [lepeBipka MOXIJIMBOCTI MPUCKOPEHHS rpadiuHUM aJlaTepoM

MIPHUCTPOIO:

val compatList = CompatibilityList ()

val options = Interpreter.Options () .apply{

if (compatlList.isDelegateSupportedOnThisDevice) {

// if the device has a supported GPU, add the GPU delegate
val delegateOptions = compatlList.bestOptionsForThisDevice
this.addDelegate (GpuDelegate (delegateOptions))

} else {
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// if the GPU is not supported, run on 4 threads
this.setNumThreads (4)

}

}

Jlictuar B.8 — Meton onDetect(), 1mo BiJMoBijgae 3a MaalOBaHHS T'PaHHUIb

00’ €KTIB:

override fun onDetect (boundingBoxes: List<BoundingBox>,
timeToProcess: Long) {
runOnUiThread {

hasDetectedOnce = true
lastDetectionTime = System.currentTimeMillis ()
binding.inferenceTime. text = "${timeToProcess}ms"

binding.lastSeenText.visibility = View.GONE
binding.overlay.apply {

setResults (boundingBoxes)

invalidate ()}

val bitmap = detector.getlLastProcessedBitmap ()
val bitmapWithBoxes = bitmap.copy (Bitmap.Config.ARGB 8888, true)
val canvas = Canvas (bitmapWithBoxes)

val boxPaint = Paint () .apply {

color = Color.parseColor ("#E7CEB5")
strokeWidth = 8f

style = Paint.Style.STROKE}

val textPaint = Paint () .apply {

color = Color.WHITE

style = Paint.Style.FILL}

for (box in boundingBoxes) {

val left = (box.x1 * bitmap.width) .coerceIn(0f,
bitmap.width.toFloat ())

val top = (box.yl * bitmap.height).coerceIn(0f,
bitmap.height.toFloat())

val right = (box.x2 * bitmap.width) .coerceIn(0f,
bitmap.width.toFloat ())

val bottom = (box.y2 * bitmap.height) .coerceIn(0f,

bitmap.height.toFloat())

canvas.drawRect (left, top, right, bottom, boxPaint)
val boxWidth = right - left

val textSize boxWidth / 10f

textPaint.textSize = textSize.coerceAtLeast (20f)

val labelText = box.clsName

canvas.drawText (labelText, left, top - 8, textPaint)}
lastBitmapWithBoxes = bitmapWithBoxes}}}
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Jlictuar B.9 — Meron takeScreenshot(), mo 30erirae octaHHe oOpoOJieHe

300pakeHHs. BUKOHY€ETBCS JIMIIE 32 YMOBH YCIIIIHOTO 3HAXO/KEHHSI 00’ €KTY:

private fun takeScreenshot () {

try {

val rawBitmap = detector.getLastProcessedBitmap ()
if (rawBitmap != null) {

val bitmap = if (isNightModeEnabled) enhanceForNight (rawBitmap)
else rawBitmap

saveBitmap (bitmap)

} else {

Toast.makeText (this, "Image is unavailable",
Toast.LENGTH SHORT) .show () }}

catch (e: Exception) {

e.printStackTrace ()

Toast.makeText (this, "Error! File was not saved",

Toast.LENGTH SHORT) .show () 1}

Jlictunr b.10 — Metox enhanceForNight(), o BukiInkaeTbcs HaATUCKAHHIM
KHOIIKM 3 METOIO MIJIBUIIICHHS SICKPABOCTI BXIJTHOTO 300pa)K€HHsI IUIIXOM raMmMma-

KOPEKIIIi:

private fun enhanceForNight (input: Bitmap): Bitmap {

val gamma = 1.4

val gammaCorrection = FloatArray(256) { i ->

((255.0 * Math.pow(i / 255.0, 1.0 / gamma)) .toInt()).coerceIn (0,
255) .toFloat ()}

val result = Bitmap.createBitmap (input.width, input.height,
Bitmap.Config.ARGB 8888)

val canvas = Canvas (result)

val paint = Paint ()

val colorMatrix = ColorMatrix (floatArrayOf (

1f, 0f, 0f, 0f, Of,

of, 1£, 0f, 0f, Of,

of, 0f, 1f, 0f, Of,

of, 0f, 0f, 1f, 0f))

paint.colorFilter = ColorMatrixColorFilter (colorMatrix)

val gammaCorrected = Bitmap.createBitmap (input.width,
input.height, Bitmap.Config.ARGB 8888)

for (x in 0 until input.width) {

for (y in 0 until input.height) {

val pixel = input.getPixel (x, V)

val r = gammaCorrection[Color.red(pixel)].toInt ()
val g = gammaCorrection[Color.green (pixel)].toInt ()
val b = gammaCorrection[Color.blue(pixel)].toInt ()
val a = Color.alpha(pixel)

gammaCorrected.setPixel (x, y, Color.argb(a, r, g, b))}}
canvas.drawBitmap (gammaCorrected, 0f, 0f, paint)
return result}



