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JTIOJATOK A

OcHOBHUH KOJ Hi,Z[POTOBKI/I JaHUX Ta MAIIIMHHOT'O HaBYaHHSI

Jlictunr A.1 — Ilporpamuuii ko moOyA0BH T1ICTOTPaMU PO3IOILITY KJIaciB

JaTacery.

import os
import matplotlib.pyplot as plt
import seaborn as sns

DATASET PATH = 'dataset/garbage classification'

classes = []

counts = []

for class name in sorted(os.listdir (DATASET PATH)) :

class path os.path.join (DATASET PATH, class name)
if os.path.isdir(class path):
classes.append(class name)
num files = len([f for f in os.listdir(class path)
if os.path.isfile(os.path.join(class path, f))])

counts.append (num files)

sns.set theme (style="whitegrid")

plt.figure(figsize=(14, 8))
bars = sns.barplot (x=counts, y=classes, palette="viridis")
for i, v in enumerate (counts) :

bars.text (v + 50, i, str(v), color='black',

va='center', fontweight='bold"')

plt.title('Po3nomin kijmbkxocTi 300paxeHb 3a KjlacamMu

Binmxonmiw', fontsize=16, fontweight='bold', pad=20)
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plt.xlabel ('KimpkicTh 300OpaxeHb', fontsize=14)

plt.ylabel ('Knac Binmxonmim', fontsize=14)

plt.tight layout()
plt.savefig('results/figure 3 1 histogram dynamic.png’,
dpi=300)

plt.show ()

Jlictunr A.2 — [Iporpamuuii ko po3mmpeHHs nanux (Data

Augmentation) Ta reHepaiiii BUOIpok

# BukopucToByeMO ImageDataGenerator mng ayrmenTarii

datagen = ImageDataGenerator (
rescale=1./255, # Hopmanizauis nikcemsis (0-1)
rotation range=30, # Bunanxoi nosoporu (mo 30
Tpanycis)
width shift range=0.2, # Bunagxkobe 3MimeHHSA

height shift range=0.2,

shear range=0.2,

zoom_range=0.2, # Bunazgkobe HabBmmxeHHS (IOJi4
3iM'aTroro cmiTTHa)

horizontal flip=True,

validation split=0.2 # 20% Ha Bamimauio

# TpeHyBaJIbLHUM TI'€HEepaTop
train generator = datagen.flow from directory (
DATASET PATH,
target size=IMG SIZE,
batch size=BATCH SIZE,
class mode='categorical',

subset='training'

# BamnmipmauivHu TeHepaTop



val generator = datagen.flow from directory (
DATASET PATH,
target size=IMG SIZE,
batch size=BATCH SIZE,
class mode='categorical',

subset="'validation'
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Jlictuar A.3 — Ilporpamuuii xox iHimiamizamii Ta KoHQIirypamii Mojaeni

MobileNetV?2.

# Bepemo 06az30BYy MOIesib 03 OCTAHHBLOTO APy
(include top=False)
base model = MobileNetV2 (weights='imagenet',

include top=False, input shape=(224, 224, 3))
# 3amopoxyemo GasoBi mapwu, mod He BiNcyBaTHM NOINEPEeOHBbO
HaBueHl Barm

base model.trainable = False

# Iomaemo Hami BJjacHl mapu kjacubikauii nmoBepx Baswu

x = base model.output

X GlobalAveragePooling2D () (x)

x = Dropout (0.5) (x) # Dropout mna yHMKHEHHS IIepeHaBUaHHHA

predictions = Dense(len(class names),

activation='softmax') (x)

model = Model (inputs=base model.input,

outputs=predictions)

model.compile (optimizer=Adam(learning rate=0.001),
loss="'categorical crossentropy',

metrics=['accuracy'])
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Jlictuar A.4 — IlporpamHuii Ko MpolECy HaBYaHHA Ta 30epexeHHs

MOJIEII.

print ("llouMHaeMO HaBYaHHSA...")
history = model.fit (
train generator,
validation data=val generator,
epochs=EPOCHS
)
model.save(f"{RESULTS_DIR}/model_{EXPERIMENT_NAME}.h5")

Jlictuar A.5 — IlporpamHuii koa MOOYJIOBH MATPUIll IUTyTaHUHH Ta

TEKCTOBOTO 3BITY.

val generator.reset()
Y pred = model.predict(val generator)
y pred classes = np.argmax (Y pred, axis=1)

y _true = val generator.classes

# TexcToBuit 3BiT (Precision, Recall, F1)
report = classification report(y true, y pred classes,
target names=CLASS NAMES)
with open (f"{RESULTS DIR}/report {EXPERIMENT NAME}.txt",
"w") as f:

f.write (report)
print (f"TexcToBMM 3B1T 30EpPEXEHO fAK

report {EXPERIMENT NAME}.txt")

# MaTpuisg OJIYyTaHMHU

cm = confusion matrix(y true, y pred classes)
plt.figure(figsize=(10, 8))

sns.heatmap (cm, annot=True, fmt='d', cmap='Blues',

xticklabels=CLASS NAMES, yticklabels=CLASS NAMES)
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plt.title (f'Marpuua nnyranmHu ({EXPERIMENT NAME}) ',

fontsize=16)

plt.ylabel ('PeanvHum kjac', fontsize=12)

plt.xlabel ('llepenbauenun kjac', fontsize=12)

plt.xticks (rotation=45)

plt.tight layout()

plt.savefig (£f"{RESULTS DIR}/confusion matrix {EXPERIMENT N
AME} .png", dpi=300)

print (f"MaTpuipo OIYyTaHMHUM 30epexeHOo SAK

confusion matrix {EXPERIMENT NAME}.png")
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JTONATOK B

OcHOBHUH KOJ| KJIIEHTCHKOTO MOO1JIBHOTO 3aCTOCYHKY

Jlictunr b.1 — IIporpamuuii ko moOy0BU TiCTOrpaMu PO3MOJILTY KiIaciB

JaTacery.

Future<void> wuploadAndPredict (File image) async {
setState (() => isLoading = true);
try {
var request = http.MultipartRequest ('POST',
Uri.parse('S$baseUrl/predict'));
request.files.add (await

http.MultipartFile.fromPath('file', image.path));

request.fields['user id'] = widget.userld;
request.fields(['lang'] = widget.lang;

var streamedResponse = await request.send();
var response = await

http.Response. fromStream(streamedResponse) ;

if (response.statusCode == 200) {
setState (() => result =
json.decode (utf8.decode (response.bodyBytes)) ) ;

}
} catch (e) {

ScaffoldMessenger.of (context) .showSnackBar (SnackBar (conten
t: Text ('Error: $e')));
} finally {

setState(() => 1isLoading = false);
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Jlictunr b.2 — Ilporpamuuii kKo moOy0BU TiCTOrpaMu PO3MOJILTY KiaciB

HaTaccCTy.

Widget DbuildResultCard (Map<String, String> langDict) ({
bool isTrash = result!['is trash'];
return Container (
padding: const EdgelInsets.all(1l6),
decoration: BoxDecoration(color: Colors.white,
borderRadius: BorderRadius.circular (20), boxShadow:
[BoxShadow (color: Colors.black.withOpacity(0.1),
blurRadius: 10)171),
child: Column (
crossAxisAlignment: CrossAxisAlignment.start,
mainAxisSize: MainAxisSize.min,
children: |
Row (
children: [

Icon(isTrash ? Icons.recycling
Icons.warning amber rounded, color: isTrash ? const
Color (OxFF1CBO6D) : Colors.red, size: 28),

const SizedBox (width: 10),

Expanded(child: Text( result!['item name'],
style: TextStyle(fontSize: 20, fontWeight:
FontWeight.bold, color: isTrash ? const Color (0xFF1B5E20)

Colors.red.shade800))),
1,

),

const SizedBox (height: 8),

Text ('S{langDict['ai confidence']}
${( _result!['confidence'] * 100).toStringAsFixed(1l)1}%",
style: const TextStyle(fontSize: 14, color: Colors.grey)),

const Divider (height: 24),

Text (isTrash ? langDict['how to sort']!
langDict['attention']!, style: const TextStyle (fontSize:
16, fontWeight: FontWeight.bold)),
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const SizedBox (height: 6),

Text (isTrash ? result!['instruction']
_result!['message'], style: const TextStyle(fontSize: 14,
height: 1.4)),

1,
)
) ;

Jlictunr b.3 — [Iporpamuuii Koa mo0yI0BH TiCTOrpaMu PO3MOJILITY KiIaciB

JlaTaceTy.

Future<void> fetchStats () async {

setState(() => 1isLoading = true);
try {
final response = await

http.get (Uri.parse('SbaseUrl/stats/S${widget.userId}?period
=3 selectedPeriod'));
if (response.statusCode == 200) {
setState(() => stats =
json.decode (utf8.decode (response.bodyBytes)) ) ;
}
} catch (e) {
debugPrint ('Error: Se');
} finally {
setState(() => isLoading = false);
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Jlictrunr b.4 — Ilporpamuuii ko moOy0BU TiCTOrPaMu PO3MOJILTY KiaciB

HaTaccCTy.

Future<void> submitForm (Map<String, String> langDict)
async {

if ( selectedCategory == null) {

ScaffoldMessenger.of (context) .showSnackBar (SnackBar (conten

t: Text (langDict['select category']!)));
return;
}
setState(() => 1isSubmitting = true);
String errorDateTime = "${_selectedDate.year}—

${ selectedDate.month}-${ selectedDate.day}

${ selectedTime.hour}:${ selectedTime.minute}";

try |
final response = await http.post(
Uri.parse('SbaseUrl/feedback'),
headers: {'Content-Type': 'application/json'},
body: Jjson.encode ({
'user id': widget.userlId,
'actual category': selectedCategory,
'comment': commentController.text,
'clarity rating': confidenceRating,
'error datetime': errorDateTime,
1)y
)

if (response.statusCode == 200) {
ScaffoldMessenger.of (context) .showSnackBar (SnackBar (conten

t: Text(langDict['thanks report']!)));

_commentController.clear();
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setState (() {

_selectedCategory = null;
5.0;

_confidenceRating
b);

}
} catch (e) {

ScaffoldMessenger.of (context) .showSnackBar (SnackBar (conten
t: Text ('Error: S$e')));
} finally {
setState(() => 1isSubmitting = false);
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JOJIATOK B
BinomicTe kBamidikaiiitnoi poooTu
. Hon.
Ilo3naueHHs HavimenyBanns ) )
BIJIOMOCT1
TeKCcToBl JOKYMEHTH
1. [TosicHIOBaJIbHA 3aITHCKa 100 c.
[H1T1 JOKYMEHTH
2. [Ipe3eHTariifii Mmatepiaiu IJIaKaTiB
[IpizBuime Ta .
IHIIAJIH. Minn. | Jlata
Po3pobuB |[[lIkapyna JI.A. Po3pobka MOBiBHOTO 3acTocyHKy st | LMGP rpyms [Kon wanp./cren.
[Tepesipus |[[Toaiir M.P. Kiaacudikariii moOyTOBHMX BiAXOiB Ta ITII-22-4 122
H.xonTp. [Maneesa [LA. HaBYaHHS €KOJIOTIYHOMY COPTYBAaHHIO Ha XHVYPE
3aTE. Yana JLE. OCHOBI KOMII FOTEPHOTO 30pY kadenpa LI




