JIOJATOK A

['padiunnmii matepian kBanidikaiiiHoi poooTH
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XapkiBCHKHUI HAIlIOHAJILHUHN YHIBEPCUTET PaTl0eIeKTPOHIKH

KBamidikariitna podora
OKP «baxkanaBp»

Komn'rorepHa cucrema kiaacugikamii
00'eKTIB HA 300pa’KEeHHSX 3
BHUKOPHCTAHHSAM IITYYHHUX HEHPOHHHUX
Mepex

BukoHag: KepiBHuk:
ct. rp. KIVKI-21-1 ac. Kmnmora IL.M.
Cryxorta O.B.

Mera Ta 3aBIaHHs KBadi(iKaiiiHOI poOOTH

Meroro  kBamdikaliiiHoi poOOTH €  po3poOKa
KOMIT FOTepHOI cHcTeMH Kiacudikaiii o00’€KTIB Ha
300paKeHHAX 3 BUKOpUCTaHHAM Python.

3aBJIaHHA:
**aHaJII3 ICHYIOUHX IIPOrPaMHHX 3ac0O0IB;

“*aHajli3 aJTOPUTMIB pO3IMI3HABaHHI TEKCTIB Ha
300paKeHHSIX;

“*po3po0Ka IMPOrpaMHHX 3aco0IB  pO3II3HaBaHHS
TEKCTy Ha JIOKYMEHTaX;

“*TeCTyBaHHS po3po0IeHNX 3ac00IB.
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AHaJi3 ICHYIOUHX pillIeHb

oM 1 puazese 7.0, BoamoCTMIO OYIABATR Colo B TOM OTWOT:| B

Jix. dou Heftwan u O, Mcpnlmp;. nt Mml]

Confidential Informatio:
violation or disregard o:
time of receipt from the

Meclneina Partu 14 Ath.

dutlend rave 3, &

Tl wed gechion defrut
c'ut}h. Mutllo-l

SimpleOCR  What do you want o read?

NOTWItnStanding the abc socos asaios s sems

Softwhriting (TM) recogniton
engine enables you to scan
non-cursive handwritten

and convert them 10 text

‘You have kcense fo use this
engine for 14 days

BMWMI

P
e, O T VY
. | e
. L] &
: Jl T pogs et wropaed v Wcmiet A
* i s = EPILOG:
= 15 -:..:.._m."':::::."?;.‘ e cand [T
®) “The Quick trown fox Jumps over 3 lazy dog”
2 SR | l l it
» | — | ===l
L The phrase aboe uses o8 letars bom the o
| 0o Hghatet -
AHaJI3 1ICHYXOUMX PIIIEHb
Hazea Butpatu Mnatdopma TouHicTb JorymeHTauis
ABBYY Finereader BigcyTHi MoginbHa 98% 3a/10BiNbHO
Simple OCR BigcyTHi MoginbHa 50-90% MNoraHo
Free OCR BigcyTHi MoeinbHa 60-90% Nobpe
OCR Finder BigcyTHi Linux 60-90% 3a/l0BiNbHO
Tesseradct OCR BigcyTHi Xmapa 60-99% 3a/10BiNbHO
Google Vision $1,5/1000 Xmapa >90% Hobpe
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Tesseract ORC ta Google Vision

it
Tictenic tunt Tictenic tudl

OO6rpyHTyBaHHS BuOOpy Python 6

%python

s peamizamii cucteMn Oyina oOpana MoBa mporpamyBaHHsA Python. Ils moBa €
CY4acHOIO Ta JHHAMIYHO PO3BHBAETHCS, MA€ BEIHKY CIUIBHOTY PO3pOOHUKIB, IO
JO3BOJIAE JIETKO 3HAXOIWUTH BIAMOBIII Ha BCl MHTAHHA, IO BHHHUKAIOTH ML dac
po3poOku. MoBa Mae BeIHKY KUIBKICTH O107110TE€K, IO IIATPUMYIOTBCS Ta
peani3yoTh pi3HOMaHITHHI (yHKIIoHaI. I{e 1ae 3MOry MakCHMaJbHO €()eKTHBHO
BHKOPHCTOBYBaTH Cy4acHI METOAH pPO3pOOKH IIPOrpaMHOrO 3a0e3ledeHHS Ta
OymyBaTH CHCTEMH, IO BIINOBIJAIOTH YCIM CyYaCHHM CTaHAapTaM Ta MeToaaM
pO3pOOKH, a TaKOX [O3BONAIOTH JIETKO IMIATPHMYBaTH Take IpOrpaMHe
3a0e3neueHHs B MaliOyTHEOMY
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Eranu BukoHaHHS IIporpaMu

Image
pre-processing

Result evaluation

Auto correcton

A4

Return
recognized MRZ

IaTepdetic. [Iporpamuunii ko

@ Wi-mogens: MobleNet v2 + Face-APLIS 448 pOINIAEaHA MOASR, TEAPWS, MITaXIE T2 NOHaA 1000
js

BUAB oM ICTOT

HarucHits 360 nepetartits GOTO AIOANHN UM TBAPHHK CIOAN

T PO 30k meas I

Saranese (edi swam)

Nopir snesmemoctt

30% (pexomesgoemo) v
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CTBOpEHHS IPOrPaMHOTO IHTep(eiicy Ta pesyIbTaT,
pobotu

Tun poanianasanms: Nopir Bneamenocti:

3aranbhe (Bd BuaM) v 30% (pexomenaosaHo) v

HA @, Pe3ynbratv posnisHaBaHHA

L
A) Texxon

| — 91

M fleransHiwe y Wikipedia

\, Awipka

5 91%

1.1s - 36epertu peaynbram

T

BucHoBKHU

B xox1 peanizarii ganoi kBamidikamiitHOI podoTH Oynn po3pobiieHa
KOMIT'FOTepHa CHcTeMa Kiracu(ikamii JaHUX 3 BHUKOPHCTaHHSIM
MoBH Python. IIpoBeneno anami3 iICHYyIOUHX IpOTpaMHHUX 3acoOIB,
aHal3 aJrOpUTMIB pO3MI3HABAaHHSI TEKCTIB Ha 300paKeHHSIX.
Po3pobrneni cxema po0OoTH IporpaMHUX 3acO0IB pO3Mi3HABaHHS.
[TpoBeaeHO TecTyBaHHS pO3pOOIESHHUX MIPOTPAMHIX 3aC001B.
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JIOIATOK b
[IPOI'PAMHUI KOJI

# app.py - 3acTOCyHOK pPO3MNi3HaBaHHS XMBUX 1CTOT

from flask import Flask, render template, request, Jjsonify,
send from directory

import tensorflow as tf

from tensorflow.keras.applications import MobileNetV2
from tensorflow.keras.applications.mobilenet v2 import
preprocess input, decode predictions

from tensorflow.keras.preprocessing import image
import numpy as np

import cv2

import os

import time

import requests

import json

from PIL import Image

import io

import base64

from datetime import datetime

import sglite3

import uuid

import logging

# HajlamTyBaHHS JIOTYBAHHS
logging.basicConfig(level=1logging.INFO)
logger = logging.getLogger ( name )

app = Flask( name )

app.config['MAX CONTENT LENGTH'] = 10 * 1024 * 1024 4 10MB
MakKCUMaJIbHUY pOo3Mip odanny

app.config['UPLOAD FOLDER'] = 'uploads'
app.config['SECRET KEY'] = 'your-secret-key-here'

# CTBOpPEHHS HEOOX1OHMX MAaloK

os.makedirs (app.config['UPLOAD FOLDER'], exist ok=True)
os.makedirs ('templates', exist ok=True)

os.makedirs ('static/css', exist ok=True)

os.makedirs ('static/js', exist ok=True)

—~ o~ o~ o~

class AnimalRecognizer:
"""Kryac OJid po3Mi3HaBaHHA XuBMX icToT"""

def init (self):
"""Tuingianizauis mMomeni pozsmnizHaBaHHa"""
logger.info ("3aBaHTaxeHHa momesii MobileNetv2...")
try:
self.model = MobileNetV2 (weights='imagenet',



include top=True)

self.model.compile (
optimizer="adam',

loss="'categorical crossentropy',

metrics=["'accuracy']

)

logger.info ("Momesnp ycrnimHO 3aBaHTaxeHa!")

except Exception as e:

logger.error (f"lloMmka 3aBaHTaXeHHS MOIeJi:

raise

# CJIOBHUMK IepekyianiB yKPalHCBKMX HA3B

self.ukrainian names = ({
'gecko': 'Texkon',
'lizard': 'Awipxa',
'iguana': 'Iryana',
'chameleon': 'Xawmesneon',
'snake': '3Bmia’',
'turtle': 'Uepenaxa',
'frog': 'Xaba',
'toad': 'Ponyxa',
'salamander': 'Canamanpnpa'
'bird': 'Irax',
'eagle': 'Opemn',
'hawk': 'SAcTpyd',
'owl': 'Coma',
'parrot': 'llanyra',
'cat': 'Kirt',
'dog': 'Cobaka',
'horse': 'Kiun',
'elephant': 'Cjmomn',
'tiger': 'Turp',
'lion': 'Jler',
'bear': 'Bemmins',
'wolf': 'Bork',
'fox': '"Jlmcuusa',
'rabbit': 'Kpoaux',
'deer': 'Oneun',
'cow': 'Kopora',
'sheep': 'BiBus',
'pig': 'CBuua',
'fish': 'Puba',
'shark': 'Axkyna',
'whale': 'Kut',
'dolphin': 'Ienvdin',
'spider': 'llaByk',
'butterfly': 'Merenux',
'bee': 'Boxomna',
'ant': 'Mypaxa'

# TakconomMiuHl pommHU
self.taxonomic families = {

{e}™)
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'gecko': 'Gekkonidae',
'lizard': 'Lacertilia',
'iguana': 'Iguanidae',
'chameleon': 'Chamaeleonidae',
'snake': 'Serpentes',
'turtle': 'Testudines',
'frog': 'Anura',
'salamander': 'Caudata',
'bird': 'Aves',

'eagle': 'Accipitridae',
'hawk': 'Accipitridae',
'owl': 'Strigidae',
'parrot': 'Psittacidae',
'cat': 'Felidae',

'dog': 'Canidae',
'horse': 'Equidae',
'elephant': 'Elephantidae',
'tiger': 'Felidae',
'lion': 'Felidae',
'bear': 'Ursidae',
'wolf': 'Canidae',

'fox': 'Canidae',
'rabbit': 'Leporidae',
'deer': 'Cervidae',
'cow': 'Bovidae',
'sheep': 'Bovidae',
'pig': 'Suidae',

'fish': 'Pisces',
'shark': 'Selachimorpha',
'whale': 'Cetacea',
'dolphin': 'Delphinidae',
'spider': 'Araneae',
'butterfly': 'Lepidoptera',
'bee': 'Apidae',

'ant': 'Formicidae'

def preprocess image (self, img path):
"""TonepenHsa oBpobka 300paxeHHS OJS HEeVPOHHOI Mepexi'"""

224))

try:

# BaBaHTaxeHHa 300paxeHHs 3 NOTPiOHVM POo3Mipom
img = image.load img(img path, target size=(224,

# IlepeTBOpPEeHHS B numpy array
img array = image.img to array (img)

# Ionmaranua batch poszmipy
img _array = np.expand dims (img array, axis=0)

# IomepenHs oOpobka njsa MobileNetV2
img array = preprocess_input (img array)
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return img array
except Exception as e:
logger.error (f"lloMmunka OOPOOKM 3OOPAXEHHSA
{img path}: {e}")
return None

def detect objects in image(self, img path):
"""BuapjieHHS O00'ekTie Ha B00paxeHHl1 3a OOIOMOIONL
OpenCv"™"

try:

# BaBaHTaxeHHS 300pPaXeHHI

image cv = cv2.imread(img path)

i1f image cv 1is None:

return 1

# IlepeTBOopeHHsa B HSV mja Kpamoro BUABJIeHHS o06'exTis
hsv = cv2.cvtColor (image cv, cv2.COLOR BGR2HSV)

# CTBOpPEHHS MacCKM IOJIS BUABJIEHHS 00'ekTiB

# (Ue cHpomeHWM ajiropMUTM, MOXHa 3aMiHuTM Ha YOLO abo
1HIMY OeTEeKTOopP)

mask = cv2.inRange (hsv, (0, 50, 50), (180, 255,
255))

# BHaAXOIXEHHS KOHTYPiB
contours, = cv2.findContours (mask,
cvZ2.RETR _EXTERNAL, cvZ.CHAIN APPROX SIMPLE)

# ®inbpTpaunisg KOHTYpPiB 3a po3Mipom
significant contours = [c for c in contours if
cv2.contourArea (c) > 1000]

return max(1l, len(significant contours))

except Exception as e:
logger.error (f"llomunka BUABJIeHHS 006'exTim: {e}")
return 1

def recognize animal (self, img path,
confidence threshold=0.3, recognition type='general'):
"""OcHoBHa OGyHKI1S pPO3Mi3HaBaAaHHSA TBAPMHU HAa
3006paxeHHi"""
start time = time.time ()

# IomepenHsa oOpobBka B00paxeHHS
processed img = self.preprocess image (img path)
i1f processed img is None:

return None

# BugamBJjeHHS KimpkocTi 06'ekTiB
objects detected =
self.detect objects in image (img path)
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# llepenBadeHHa 3a IOONOMOTOK MONeJii
try:
predictions = self.model.predict (processed img,
verbose=0)
decoded predictions =
decode predictions (predictions, top=10) [0]
except Exception as e:
logger.error (f"llomunka nependaueHHa: {e}")
return None

processing time = round(time.time() - start time, 1)

# ®inbTpauis Ta obpobka pes’ynbLTaTiB
results = []

max confidence = 0

valid predictions = 0

for i, (imagenet id, label, confidence) in
enumerate (decoded predictions) :
if confidence >= confidence threshold:
# IllepeBipka TuUIy pPO3MNi3HABAHHIA
if self. is valid recognition type (label,
recognition type):
valid predictions += 1
max confidence = max(max confidence,
confidence)

# Iepexkjianl Ha3BM Ha YKPAIlHCBKY
ukrainian name =
self.get ukrainian name (label)
family = self.get taxonomic family (label)
category = self.get category(label)

results.append ({
'rank': 1 + 1,
'name': ukrainian name,
'scientific name': label.replace(' ', '
"Y.title (),
'family': family,
'confidence': round(confidence * 100,

'category': category,
'imagenet id': imagenet id

})

# CopTyBaHHA 3a BIEBHEH1CTO
results.sort (key=lambda x: x['confidence'],
reverse=True)

# IloBepHEHHSa pPel’yJLTAT1B

return {
'results': results([:5], # Tom 5 pesynabTarTis
'objects detected': objects detected,
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'max confidence': round(max confidence * 100, 0) if
max confidence > 0 else O,

'processing time': processing time,

'total predictions': len(decoded predictions),

'valid predictions': valid predictions

def 1is valid recognition type(self, label,
recognition type):
"""leperipka uM BianoBimae pe3yJbTaT TUITY
posnisHaBaHHa"""
if recognition type == 'general':
return True

label lower = label.lower()

if recognition type == 'animals':
animal keywords = ['cat', 'dog', 'horse',
'elephant', 'tiger', 'lion', 'bear', 'wolf', 'fox', 'rabbit',
'deer', 'cow', 'sheep', 'pig']
return any(keyword in label lower for keyword in
animal keywords)

elif recognition type == 'birds':
bird keywords = ['bird', 'eagle', 'hawk', 'owl',
'parrot', 'duck', 'swan', 'crow', 'robin', 'sparrow']
return any(keyword in label lower for keyword in
bird keywords)

elif recognition type == 'reptiles':
reptile keywords = ['gecko', 'lizard', 'iguana',
'chameleon', 'snake', 'turtle', 'crocodile', 'alligator']
return any (keyword in label lower for keyword in
reptile keywords)

return True

def get ukrainian name (self, english name) :
"""OTpMMaHHA YKPAalHCBKO1 Haseu TeapuHU"""
english name lower = english name.lower ()

# TlomWyk TOUHOTO CIiBHNamiHHA
for key, value in self.ukrainian names.items () :
if key in english name lower:
return value

# dxmo He BHaAMOeHO, IMOBEPTAEMO OUMIEHY AaHTJIiMCBKY HAa3BY
return english name.replace(' ', ' ').replace('-"', '
'Y.title ()

def get taxonomic family(self, english name) :
"""OrpuMMaHHS TAKCOHOMiWuHOI pommuy"™"
english name lower = english name.lower ()
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for key, value in self.taxonomic families.items () :

if key in english name lower:
return value

return "Hesigomo"

def get category(self, english name) :
"""BysHaueHHs KaTeropil tTBapuHM"""

english name lower = english name.lower ()

# PemnTwumii

i1f any(word in english name lower for word in
'lizard', 'snake', 'turtle', 'iguana', 'chameleon']):

return 'PemnTumiaii'

# Oraxu

elif any(word in english name lower for word in

'eagle', 'hawk', 'owl', 'parrot', 'duck', 'swan']):

return 'lIraxwm'

# CcaBui

elif any(word in english name lower for word in
'bear']) :

'dog', 'horse', 'elephant', 'tiger', 'lion',
return 'Ccabui'

4 AMOiBii

elif any(word in english name lower for word in

'toad', 'salamander']):
return 'AmMopiBii’

# Pubwu

elif any(word in english name lower for word in

'shark', 'whale', 'dolphin']):
return 'Pubmu Ta MOpchbKi TBapuHNK'

# Komaxu

elif any(word in english name lower for word in

['spider', 'butterfly', 'bee', 'ant', 'beetle']):

return 'KomMaxyu Ta naByKONoOmiOHI'

else:
return 'Trapuuu'

class DatabaseManager:
"""Krnac myis ynpaBJiiaHg 0asown gaHux"""

['gecko',

['bird',

['cat',

['"frog',

["fish',

def init (self, db path='recognition history.db'):

"""Inpinianiszaulia MeHemkepa 0Oasmu OAaHUX

self.db path = db path
self.init db()

def init db(self):

mwaw



"""CrropeHHa Tabnuub 6asm maHux"""
try:
conn = sglite3.connect (self.db path)
cursor = conn.cursor ()
cursor.execute ('"'
CREATE TABLE IF NOT EXISTS recognition history
id TEXT PRIMARY KEY,
timestamp DATETIME DEFAULT
CURRENT TIMESTAMP,
image path TEXT NOT NULL,
original filename TEXT,
results TEXT NOT NULL,
processing time REAL,
user ip TEXT,
recognition type TEXT,
confidence threshold REAL,
objects detected INTEGER,
max confidence REAL

)

VVV)

cursor.execute('"''
CREATE TABLE IF NOT EXISTS user sessions (
Session_id TEXT PRIMARY KEY,
user ip TEXT,
first visit DATETIME DEFAULT
CURRENT TIMESTAMP,
last visit DATETIME DEFAULT
CURRENT TIMESTAMP,
total recognitions INTEGER DEFAULT O
)
")

conn.commit ()
conn.close ()
logger.info ("Baza maHux iHiniajizoBaHa ycnimHoO")

except Exception as e:
logger.error (f"llomunka iHiunianiszanii 6a3m mDaHUX:

{e}™)

def save recognition(self, image path, original filename,
results, processing time,
user 1ip, recognition type,
confidence threshold) :
"""36epexeHHS pesyJsibTaTy pPosNisHaBaHHA B 6azy maHux"""
try:
conn = sglite3.connect (self.db path)
cursor = conn.cursor ()

recognition id = str(uuid.uuid4())
timestamp = datetime.now ()
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cursor.execute('"''
INSERT INTO recognition history
(id, timestamp, image path, original filename,
results, processing time,
user ip, recognition type,
confidence threshold, objects detected, max confidence)
VALUES (2?2, 2, 2?2, 2, 2, 2, 2, 2, 2?2, 2, ?)
lll, (
recognition id, timestamp, image path,
original filename,
Json.dumps (results, ensure ascii=False),
processing time,
user ip, recognition type, confidence threshold,
results.get ('objects detected', 0),
results.get ('max confidence', 0)

))

conn.commit ()
conn.close ()

logger.info (f"PesynbpTaT po3Niz3HaBaHHA 30€pPeXeHO:
{recognition id}")
return recognition id

except Exception as e:
logger.error (f"lloMmunka 30epexeHHS B 0Oa3y OaHUX:
{e}™)

return None

def get history(self, 1imit=50):
"""OrpuMaHHS i1cTopll posniszsHaBaHb
try:
conn = sglite3.connect (self.db path)
cCursor = conn.cursor ()

mwow

cursor.execute('''
SELECT id, timestamp, original filename,
results, processing time,
recognition type, confidence threshold,
objects detected, max confidence
FROM recognition history
ORDER BY timestamp DESC
LIMIT ?
v, (limit,))

history = []
for row in cursor.fetchall () :
try:
results = json.loads (row[3])
history.append ({
'id': row[O],
'timestamp': rowl[l],



'filename': rowl[2],
'results': results,
'processing time': row([4],
'recognition type': rowl[5],
'confidence threshold': row[6],
'objects detected': rowl[7],
'max confidence': row([8]

})

except json.JSONDecodeError:
continue

conn.close ()
return history

except Exception as e:
logger.error (f"llomunka oTpmMaHHS icTopii: {e}l")
return []

def get statistics(self):
"""OTpMMaHHA CTATUCTUKM BuUkopmcTaHHA"™"
try:
conn = sglite3.connect (self.db path)
cursor = conn.cursor ()

# BarasnpHa kijgbkicTb pos3mizsHaBaHb

cursor.execute ('SELECT COUNT (*) FROM
recognition history')

total recognitions = cursor.fetchone() [0]

# Cepennim uac oOpoOKU

cursor.execute ('SELECT AVG(processing time) FROM
recognition history')

avg processing time = cursor.fetchone() [0] or O

# HannonynsapHimi TBapuHMU
cursor.execute('''
SELECT results, COUNT(*) as count
FROM recognition history
GROUP BY results
ORDER BY count DESC
LIMIT 10
"')

popular animals = []
for row in cursor.fetchall () :
try:
results = json.loads(row[0])
if results.get('results'):
top result = results['results'][0]
popular animals.append ({
'name': top result['name'],
'count': row([1l]

})
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except:
continue

conn.close ()

return {
'total recognitions': total recognitions,

'avg processing time':

round (avg _processing time, 2),
'popular animals': popular animals[:5]

}

except Exception as e:
logger.error (f"IlloMunka OTPMMAaHHSA CcTaTUCTUKMU: {e}")

return {}

class WikipediaAPI:
"""Knac pna poboru 3 Wikipedia APIM™""

@staticmethod
def get animal info(animal name, lang='uk'):
"""OrpuMaHHA 1HbopMauiili npo TBapuHy 3 Wikipedia"™"
try:
# Cnpoba oTpyMaTy yKpPaliHChbKY Bepciio
search url =
f"https://{lang}.wikipedia.org/api/rest vl/page/summary/{animal
name}"

response = requests.get(search url, timeout=5)
if response.status code == 200:
data = response.json()
return {
'title': data.get('title', '"),
'extract': data.get('extract', ''"),
'url': data.get ('content urls',
{}).get('desktop', {}).get('page', '"),
'image': data.get ('thumbnail',
{}).get('source', '') if data.get('thumbnail') else '',

'language': lang

}

elif lang == 'uk':
# SAxmo yxpalHChbKa Bepcis He 3HaWIeHa, cHpodbyBaTu
AHTJI1VICBKY
return WikipediaAPI.get animal info(animal name,
'en')

except Exception as e:
logger.error (f"lloMmmika oOTpMMaHHSA iHdopMauil 3

Wikipedia: {e}")

return None

@staticmethod



def search animals(query, lang='uk', limit=5):
"""owyk TBapuH y Wikipedia"™"
try:
search url =
f"https://{lang}.wikipedia.org/api/rest vl/page/search/{query}"

params = {'limit': limit}
response = requests.get(search url, params=params,
timeout=5)
1f response.status code == 200:
data = response.json ()

return data.get('pages', [])

except Exception as e:
logger.error (f"llomunka nomyky B Wikipedia: {e}")

return []

# Iniuianisania KOMIOHEHT1B cucTeMu
logger.info("Ixiuianizanisg KOMIIOHEHT1iB cucreMm...")
recognizer AnimalRecognizer ()

db manager DatabaseManager ()

# MapmpyTu Flask 3acToCyHKY
@app.route('/")
def index () :
"""ToJIOBHA CTOPiHKA BaCTOCYHKY
return render template('index.html')

mmww

@app.route ('/upload', methods=['POST'])
def upload file():
"""3apaHTaxeHHa Ta oOpobka Qaniy 300paxeHHS
try:
# IepeBipka HagBHOCT1 dairy
if 'file' not in request.files:
return jsonify ({'error': 'dais He 3HAMUIEHO B
zanmuTi'}), 400

mwaw

file = request.files['file']
if file.filename == "'':
return jsonify({'error': 'dannm He BUOpanHo'}), 400

# IMepeBipka Tuny oamnmny
allowed extensions = {'.jpg', '.Jjpeg', '.png', '.gif',
'.bmp', '.webp'}
file ext = os.path.splitext(file.filename) [1].lower ()
if file ext not in allowed extensions:
return jsonify ({

'error': f'HeninrpumyBaHuy dbopmaT odamiy.
Hoseojieni: {", ".join(allowed extensions)}'
}), 400

# Illeperipka posMmipy bariry
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if len(file.read()) > app.config['MAX CONTENT LENGTH']:
return jsonify({'error': 'Posamip odamny neperuuye
10MB'}), 400
file.seek (0) # ToBepHYTM MHOKAXUMK Ha [I0YATOK Ganiny

# B0epexeHHa danry

filename = f"{uuid.uuid4 ()} {file ext}"

file path = os.path.join(app.config['UPLOAD FOLDER'],
filename)

file.save (file path)

# OTpuMaHHSA NapaMeTpPiB pos3niz3HaBaHHSA
confidence threshold =
float (request.form.get ('confidence', 0.3))
recognition type = request.form.get('type', 'general')

# Bamimauia napameTpis
if not (0.1 <= confidence threshold <= 1.0):
confidence threshold = 0.3

1f recognition type not in ['general', 'animals',
'birds', 'reptiles']:
recognition type = 'general'

# PosmnisHaBaHHA TBAPUHU
logger.info (f"llouaTox po3nizHaBaHHSA Qaliry:
{file.filename}")
results = recognizer.recognize animal (
file path,
confidence threshold,
recognition type

)

if results is None:
os.remove (file path) # Bumanurwy danyg npu noMmini
return Jjsonify({'error': 'lloMusika oOBPOBKM
306paxenHsa'}), 500

# B0epexenHa pel’ynbLTaTiB B 0asy HOaHUX
user ip = request.environ.get ('HTTP X FORWARDED FOR',
request.remote addr)
recognition id = db manager.save recognition (
file path, file.filename, results,
results['processing time'],
user 1ip, recognition type, confidence threshold

)

# KonmyBanHsa 300paxeHHs 1Jia BlmoOpaxeHHS
try:
with open(file path, 'rb') as img file:
img data =
base64.b6dencode (img file.read()) .decode ('utf-8")
img data url =



f"data:image/{file ext[1l:]};base64, {img data}"
except Exception as e:
logger.error (f"IlloMunka KOOyBaHHS 300paXeHHI:
img data url = ""

# dopmMyBaHHS BimmoBinmi

response data = {
'recognition id': recognition id,
'image data': img data url,
'results': results,
'filename': file.filename,
'parameters’': {

{e}™)

'confidence threshold': confidence threshold,

'recognition type': recognition type

logger.info (f"Po3nizsHaBaHHa 3aBeplleHO ycrnimHo. ID:

{recognition id}")
return jsonify(response data)

except Exception as e:

logger.error (f"llommnka npu 3aBaHTaxeHH1 odamny: {e}")

return jsonify({'error': 'BryTpimHsa noMmika cepsepa'}l),

500

Gapp.route ('/wikipedia/<animal name>")
def get wikipedia info(animal name) :
"""OrpuMaHHa 1Hbopmanii npo TRapmHy 3 Wikipedia

mnmmnon
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try:
info = WikipediaAPI.get animal info(animal name)
if info:
return jsonify(info)
else:
return jsonify({'error': 'Iubopmalin He =3HaMOmeHo'}),

404
except Exception as e:
logger.error (f"llomunka Wikipedia API: {e}l")
return jsonify({'error': 'lloMmika OI1OKJIOUEHHS IO
Wikipedia'}), 500

@app.route('/history"')
def get history():
"""OrpuMaHHS icTopilil pos3niszHaBaHb
try:
limit = int(request.args.get('limit', 50))
history = db manager.get history (limit)
return jsonify(history)
except Exception as e:
logger.error (f"lloMmmnka oTpMMaHHA icTopii: {e}")

mwaw

return jsonif 'error': 'lloMmJIKa OTPMMAaHHS 1icTopil'}),
J y

500



@app.route('/statistics')
def get statistics():
"""OTpMMaHHA CTATUCTUKM BuUkopmcTaHHAa"™"
try:
stats = db manager.get statistics()
return jsonify(stats)
except Exception as e:
logger.error (f"IlloMunka OTpMMaHHS CcTaTUCTUKMU: {e}")
return jsonify ({'error': 'lloMnika OTPMUMAHHS
craructukm'}), 500

@app.route ('/search/<query>")
def search animals (query) :
"""[Tomyk TBapuH B Wikipedia"""
try:
results = WikipediaAPI.search animals (query)
return jsonify(results)
except Exception as e:
logger.error (f"lloMunka nomyky: {e}")
return Jjsonify({'error': 'Ilommnka nomyky'}), 500

@app.route ('/health')
def health check():
"""TlepeBipka CTaHy cepBicy
return jsonify ({
'status': 'healthy',
'timestamp': datetime.now () .isoformat (),
'model loaded': recognizer.model is not None

mmaw

})

@app.errorhandler (404)
def not found(error) :
"""O6pobka nommikm 404"™"
return jsonify({'error': 'CropiHky He 3HamumexHo'}), 404

@app.errorhandler (500)

def internal error (error):
"""OBbpobka BHYTPImMHIX ITOMUIIOK
logger.error (f"BuyTpimHa noMmiika: {error}")

mwaw

return jsonify({'error': 'BHyTpimHsa noMmska cepsepa'}l),

if name == ' main ':
logger.info ("3anyck Flask cepmepa...")
logger.info ("Ceprep Oyme OOCTYIHMUIM 3a aapecoi:
http://localhost:5000")

# 3Banyck B pexuMi po3pobku

app.run (
debug=True,
host='0.0.0.0",
port=5000,
threaded=True

)oral;

500
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