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JTIOJATOK A

Kon kitacy mojeni HaBuaHHS

Y mictuary A.l TmpenacTaBieHO MpOrpamMHy  peanmizaliio  METOAy

«configure optimizersy, sika € OJHAKOBOIO JJIs BCIX MiAXO/IIB:

Jlictrunr A.1 — Kox metony «configure optimizers»
def configure optimizers(self):
return optim.Adam (
self.parameters(),

self.learning rate

[IporpamHui peanizaliii i1 METOIB HABYAILHOTO Ta BAJIAIIHHOTO KPOKY
BIIPI3HSAIOTHCA JJI MIAXO/IB, SIKI BUKOPUCTOBYIOTH B SIKOCTI (DYHKIIIi BTpat
GyHKIIIO  CcepeAHbOKBAIPATHYHOI MOXMOKM (micTHHT  A.2) Ta  (QYHKIIIO

KOCHHYCOBOI «CXO0KOCT1» (JicTUHT A.3).

Jlictuar A.2 — Konm meromiB «training step» Ta «validation step» st

M1JIX0/1iB HA OCHOBI CEPEIHbOKBAIPATUIHOT MOXUOKHU
def training step(self, batch, batch idx):
y, X = batch
p z true, p z pred = self(x, y)
loss = self.loss func(p_z true, p z pred)
self.log( 'train loss', loss, on_epoch=True)

return loss

def validation step(self, batch, batch idx):
y, x = batch
p z true, p z pred = self(x, y)
loss = self.loss func(p_z true, p z pred)

self.log('val loss', loss, on epoch=True)
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Jlicruar A.3 — Kox mertonaiB «training step» Ta «validation step» mis

M1JIX0/11B HA OCHOBI KOCMHYCOBOI «CXO0KOCT1»

def training step(self, batch, batch idx):

X, y = batch
y _hat = self (x)

loss = self.loss func(
y _hat, vy,
torch.ones(y.size (0)) .to(self.device)

)

self.log('train loss', loss, on epoch=True)

return loss

def validation step(self, batch, batch idx):

X, y = batch
y _hat = self (x)

loss = self.loss func(
y_hat, vy,
torch.ones (y.size(0)) .to(self.device)

self.log('val loss', loss, on_ epoch=True)

J{nst 3amycKy mpouecy HaBYaHHS BUKOPUCTOBYETHCS KO, MPEACTABICHUN

y nictuHry A.4.

Jlictunr A.4 — Ko juist 3amycKy mpoIiecy HaB4aHHS
trainer = L.Trainer (
max_ epochs=1000,
callbacks=[EarlyStopping (
monitor='val loss',
patience=3
)1,
accelerator="gpu")

trainer.fit (model, train loader, val loader)
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JTONATOK B

Kon nyist orpuMaHHs METPUK MOJeIei

VY nmictuary b.1 HaBeneHo 3aralibHMil KOJI OTPUMAHHS METPUK YCIIXY
MoJieJIel IpUBEIEHHS BEKTOPIB MPEACTABICHHS 10 CIUIBHOTO MPOCTOpY. Y JAaHii
porpaMHii peasizarii:

— sminHa «MODEL» 30epirae peueHHeBUil TpaHcpopMmep s
TOTOBOT'O MOPIBHAHHS ABOX OIMUCIB — €TAJJOHHOTO Ta epeadaueHoro MOoIeILIIO;

— 3MIHHA «projectiony» € 00’€KTOM KJIacy JJisi OTPUMaHHS pe3yJIbTaTy
B1JI IEBHOI MOJIENI;

— ¢byHKis  «cosine similarityy o004MCIIOE METPUKY KOCHUHYCOBOI
«CXOXKOCTI» 32 (hopmyJioro 2.6;

— ¢bynkuis  «l2_similarityy o004YHCITIOE METPUKY «CXOXKOCTD» SIK

3Ha4YeHHs, 00CPHEHE 10 €BKJIIJJOBO1 BIJICTaH1 MiX JBOMAa BEKTOPaMHU:

L2 =——; (b.1)

— METPHUKHU 30€pIiratoThCsl y BUTISAAI (paiiily 3 PO3MIMPEHHSM .CSV, SIKAN
MOTIM MOXJIMBO OOpOOJISITH 3a JOMOMOIrOK TaOJIMYHOrO mpolecopa ado

JI0ATKOBO HAMKCAHOTO KOy .

Jlictuar b.1 — 3aranpHuil KOJ OTPUMAHHS METPUK YCHIXy MOJeNen

MPUBEACHHS BEKTOPIB MPEACTABICHHS 0 CHIJIBHOTO IPOCTOPY
def cosine similarity(a: np.ndarray, b: np.ndarray) :

a norm = np.linalg.norm(a)

b norm np.linalg.norm(b)
a b = np.dot(a, b)

return a b / (a_norm * b norm)
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[Iponorxenus mictunry b.1
def 12 similarity(a: np.ndarray, b: np.ndarray) :

return 1 / np.linalg.norm(a - b)

def main(
image emb folder: str, prompt folder: str,
prompt emb folder: str, split file: str,
result file: str
)t
image emb folder path = Path(image emb folder)
prompt folder path = Path (prompt folder)
prompt emb folder path = Path(prompt emb folder)
projection = InferencePipeline ()
with open(split file, 'r') as f:
names = Jjson.load(f) ['test']
all tuples = []
for name in tgdm(names, "Loading all artifacts"):
image = image emb folder path \
/ f"{name}.npy"

image emb = np.load(image)

image emb = projection.encode image (image emb)
prompt = prompt emb folder path \

/ f"{name} .npy"
prompt emb = np.load(prompt) [0]

prompt emb projection.encode text (prompt emb)
folder = prompt folder path / f"{name}.txt", 'r'
with open(folder) as f:
prompt = f.read().strip/()
all tuples.append((
name, image emb,
prompt, prompt emb
))
to save = {
'prompt': [],
'gt image': [],
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[Iponorxenus mictunry b.1

'pred image': [],
'pred prompt': [],
'similarity': [1],

'"top search': []

}

for name, , prompt, prompt emb in all tuples:
# sim = lambda item: cosine similarity(

# item[1l], prompt emb

# )

# ABGo:

# sim = lambda item: 12 similarity(

# item[1l], prompt emb

#

)
all points = sorted(
all tuples, key=sim,
reverse=True
)
closest point = all points[0]
for i, point in enumerate(all points):
if point[0] == name:
top search =1 + 1
break
pred image = closest point[0]
pred prompt = closest point[2]
pred emb = MODEL.encode (
pred prompt,
convert to tensor=True
)
gt _emb = MODEL.encode (
prompt,
convert to tensor=True
)
similarity = MODEL.similarity(
gt _emb, pred emb)
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[Iponorxenus mictunry b.1
similarity = float(similarity)
to save['prompt'].append (prompt)
to save['gt image'].append (name)
to save['pred image'].append(pred image)
to save['pred prompt'].append(pred prompt)
to save['similarity'].append(similarity)
to save['top search'].append(top search)
df = pd.DataFrame (to_ save)

df.to csv(result file, index=False)

Ha mictunrax b.2 ta b.3 HaBeaeHo Ko 1Ji1 CTBOPEHHS MaTPHIll TTOMHUIIOK
JUIs 3amadi OiHapHOi kiacu@ikaiii MDK KOTaMu Ta coOakamMu Ta CTBOPEHHS

Tabauil MeTpuk F1-score 1ist KoKHOT TOpO U OKPEMO BiMOBIAHO.

Jlictunr b.2 — Koa 1151 CTBOpEHHS MAaTPULl TOMUIIOK
metrics = pd.read csv ('miax go ¢amily 3 MeTPpMKaMy CXOXOCTi')
label = lambda item: item[O].isupper/()
gt = metrics['gt image'].apply(label)\
.astype (int)
pred = metrics['pred image'].apply(label)\
.astype (int)
cm = confusion matrix(gt, pred, labels=[0, 1])
plt.figure(figsize=(8, 6))
sns.heatmap (
cm, annot=True,
fmt='d', cmap='Blues',
xticklabels=["'Cat', 'Dog'],
yticklabels=['Cat', 'Dog']

plt.xlabel ('Predicted")
plt.ylabel ('Ground Truth')
plt.title('Confusion Matrix - Matrix Transformation')

plt.show ()
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Jlictunr b.3 — Koxa nyst ctBopeHHst Tabnuili MeTpuk F1-score mist kosxHOT

OPOAN OKPEMO

all breeds = list(set ([

" ".join(name.split ("™ ") [:-1])

for name in metrics['gt image'].tolist()
1))
all fls = []

for breed in all breeds:

breed check = lambda item:

item.startswith (breed)

metrics['pred image'].apply (breed check)\

gt = metrics['gt image'].apply(breed check)\
.astype (int)

pred =
.astype (int)

fl = f1 score(
gt, pred,

zero division=0
)
all fls.append(fl)

all breeds = [

]

breed fl =

1)

+ \

breed[1l:].replace(" ", "

breed[0] .upper ()
")

for breed in all breeds

pd.DataFrame ({
'Breed': all breeds,

'"F1 Score': all fls

breed fl.to csv('mnax mo Tabmmui',

index=False)
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JTOJNATOK B

[ToBHMIT KO/ peai3aliii 3apONOHOBAHOTO MiIXOAY

Jlictunr B.1 — IloBHa mporpamHa peaizaliis 3alpornoHOBAHOTO MiAXOTy

CerMEeHTAIlll eK3eMILISIPIB Ha OCHOBI TEKCTOBOTO 3aIUTY
import cv2
import numpy as np
from transformers import pipeline
from PIL import Image
from transformers import ViTImageProcessor, ViTModel
import numpy as np
from sentence transformers import SentenceTransformer

import sys

sys.path.append(".")

from source.model training.inference pipeline \
import InferencePipeline
from source.model training.metric calculation \

import cosine similarity, 12 similarity

SEGMENTATION MODEL = pipeline (
"image-segmentation”,

"facebook/maskformer-swin-base-coco"

IMAGE EMBED PROCESSOR = ViTImageProcessor.from pretrained
'google/vit-base-patchl6-224-in21k"

)

IMAGE EMBED MODEL = ViTModel.from pretrained (

'google/vit-base-patchl6-224-in21k"



[Iponorxenus nictunry B.1
PROMPT EMBED MODEL = SentenceTransformer (

'sentence-transformers/all-MinilLM-L6-v2'

def get segments (image path) :

results = SEGMENTATION MODEL (
images=str (image path),
subtask="panoptic",
label ids to fuse=set ()

)

results = |
np.array(result["mask"])
for result in results
if result["label"] in ["cat", "dog"]

]

return results

def get image embedding (pipeline, images):
embeddings = []
for image in images:
inputs = IMAGE EMBED PROCESSOR (
images=image,
return tensors="pt"
)
outputs = IMAGE EMBED MODEL (**inputs)
embedding = outputs.last hidden state[0, 0]\
.cpu() .detach () .numpy ()
embedding = pipeline.encode image (embedding)
embeddings.append (embedding)

return np.stack (embeddings, axis=0)

def get prompt embedding(pipeline, prompts):
embeddings = []
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[Iponorxenus nictunry B.1
for prompt in prompts:
embedding = PROMPT EMBED MODEL\
.encode (prompt, convert_to_tensor=True)\
.cpu () .numpy ()
embedding = pipeline\
.encode_ text (embedding)
embeddings.append (embedding)

return np.stack (embeddings, axis=0)

def get prompted segment (

pipeline, image path,

prompt, use 12 = False

) :
image = cv2.imread(image path)
segments = get segments (image path)

if len(segments) ==
return None
processed segments = []
for segment in segments:
cropped = cvZ.bitwise and/(
image, image,
mask=segment.astype (np.uint8)
)
cropped image = Image.fromarray (cropped)
gray image = cropped image.convert ("L")
bbox = gray image.getbbox()
cropped image = cropped image.crop (bbox)
processed segments.append (cropped image)
embeddings = get image embedding (
pipeline, processed segments
)
prompt embedding = get prompt embedding (
pipeline, [prompt]
) [0]
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[Iponorxenus nictunry B.1
similarity func = 12 similarity if use 12 \
else cosine similarity

tuples = zip(segments, embeddings)

tuples = |

(segment, embedding, similarity func(
embedding, prompt embedding
) )
for segment, embedding in tuples
]
best segment, , = max(
tuples, key=lambda item: item[2]
)

return best segment
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