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[Iporpamuuit koa BeOA0IaTKA

Jlictunr A.1 — [Iporpamuwmii kox daiiy main.py

from fastapi import FastAPI, Request

from fastapi.middleware.cors import CORSMiddleware
from pydantic import BaseModel

from fastapi.responses import JSONResponse

import language tool python

import os

import nltk

nltk.download ('punkt')
os.environ["TRANSFORMERS NO TF"] = "1"

from transformers import pipeline

import requests

import numpy as np

import pandas as pd

from sklearn.pipeline import Pipeline

from lime.lime text import LimeTextExplainer

from sklearn.pipeline import make pipeline

from sklearn.linear model import LogisticRegression
from sklearn.feature extraction.text import
TfidfVectorizer

import json

app = FastAPI ()

app.add middleware (
CORSMiddleware,
allow origins=["*"],
allow credentials=True,
allow methods=["*"],

allow headers=["*"],
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OPENROUTER API KEY = "" # kjod IPMXOBAHO B Lijax Oes3nexn

corrector = pipeline ("text2text-generation",

model="vennify/t5-base-grammar-correction")

class TextRequest (BaseModel) :

text: str

class ExplainRequest (BaseModel) :

language: str

def correction languagetool (text):
tool = language tool python.LanguageTool ('en-US')
matches = tool.check (text)
corrected text =

language tool python.utils.correct (text, matches)

return corrected text

def correction gpt (text):

prompt = £"""

You are an English writing assistant. The user will
provide you with a text that contains grammatical,

spelling, punctuation, and lexical mistakes.

Your task:

1. Correct only lexical and semantic mistakes in the
text, 1f there are any. Make sure all the sentences make
sence separately and as the whole text. Pick up the style
of the text - formal, informal or something in between.
Make corrections according to that style - for example, if
the text is clearly informal, do not turn the informal
frases into formal ones.

2. Output only the corrected version at the end. Do

not include the word \"corrected\" at the beginning.



[Iponossxenns mictunry A.l

Text: {text}

headers = {

"Authorization": f"Bearer {OPENROUTER API KEY}",

"Content-Type": "application/json",
"HTTP-Referer": "https://yourdomain.com",
"X-Title": "text-correction-app"

}

data = {
"model": "openail/gpt-40-2024-11-20",
"messages": |

{"role": "user", "content": prompt}

]

}

response = requests.post (

"https://openrouter.ai/api/vl/chat/completions",
headers=headers,

json=data

try:
res json = response.json ()
if 'choices' not in res json:
return "Z& BuHMKIIa NOMMJIKa [I1n yac oOpoOxu
Bignmomimi."
corrected text =
res json['choices'] [0] ['message']['content']
return corrected text.strip/()

except Exception as e:

print ("/\ GPT ERROR:", str (e))



70

[Iponossxenns mictunry A.l

return "Z& BuHMkIJIa IOMMJIIKA [Iin wac oBpobxu

Bignomsimi."

def correct text by sentences(text, max length=128):
sentences = nltk.sent tokenize (text)

corrected sentences = []

for sent in sentences:
correct grammar = corrector (
sent,
max length=max length,
do sample=False,
num beams=4,
early stopping=True
)
correct spelling =
correction languagetool (correct grammar[0] ['generated text
"1)
correct semantic =
correction gpt (correct spelling)

corrected sentences.append(correct semantic)

return " ".join(corrected sentences)

@app.post ("/correct")
def correct and explain(req: TextRequest):
start text = reqg.text

correct text = correct text by sentences(start text)

texts = [start text, correct text]

labels = [1, 0]

vectorizer = TfidfVectorizer ()

classifier LogisticRegression ()
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X = vectorizer.fit transform(texts)

classifier.fit (X, labels)

pipe = make pipeline (vectorizer, classifier)

explainer = LimeTextExplainer (class names=["correct",
"error"])
explanation = explainer.explain instance (

start text,
pipe.predict proba,

num features=6

features = explanation.as list()
lime explanation json = ({
"text": start text,
"top tokens": [
{"token": word, "importance": score}
for word, score in features
1,
"predicted label":
int (pipe.predict ([start text]) [0]),

"class names": explanation.class names,

# 36epiraemo LIME JSON
with open("lime explanation.json", "w", encoding="utf-
8") as f:

Json.dump (lime explanation json, £, indent=4)

# 36epiraeMo BUIpPABJIEHUN TEKCT
with open ("corrected text.txt", "w", encoding="utf-8")
as f:

f.write(correct text)
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# 36epiraemo HTML 3 LIME
with open ("text explanation.html", "w", encoding="utf-
8") as f:

f.write(explanation.as html())

return JSONResponse ({
"corrected text": correct text,

"lime result": lime explanation json

class ExplainRequest (BaseModel) :

language: str

def generate explanation prompt (json data, corrected text,

language="en") :

text = json data.get ("text"™, "")
predicted label = json data.get ("predicted label", "")

class names = json data.get ("class names", [])
features = json data.get ("top tokens", [])
label name = class names[predicted label] if

class names and predicted label < len(class names) else
str (predicted label)
important features = [f for f in features if

abs (f.get ("importance™, 0)) > 0]

explanation lines = [
"You are an expert in English linguistics and
writing.",
"A machine learning model analyzed the following
sentence and identified potentially problematic or

incorrect parts.",
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f"Text input from the user is: \"{text}\"",
f"The corrected version is:\n{corrected_text}",
f"@) Model's prediction: {label name.lower()}",
"The XAI method used to explain the model's
decision is LIME. It considers the following tokens

important for the correction model's decision:"

]

if not important features:
explanation lines.append("None - the model didn’t
find any strongly influencing words.")
else:

for i, feature in enumerate (important features,

1)
token = feature.get ("token", "")
weight = feature.get ("importance", 0)
explanation lines.append(f"{i}. '{token}'

(importance score: {weight:.4f})")

explanation lines.append("")
explanation lines.append (
f"Please explain in English why these tokens might
indicate that the sentence is incorrect or correct."
f"Compare the initial text and the corrected one,
use the differences to explain the corrections, as well as
your own knowledge of the language and common sense. Do
not make up other corrections, only rely on differences
between two texts and the LIME's explanation."
f"Use the simple language, explain as an English
language teacher to a student of a medium-level knowledge.

Do not include technical details in the explanation.”
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f"Explain every token LIME found important from
the list above, make it an unnumbered list. Include a
small introduction and conclusion to sound more natural."

f"Focus on grammar, semantics, or other writing
issues the model may have found."

f"Explain using rules of english language but keep
the explanations brief and simple."

f'Format your explanation using HTML instead of
Markdown. Use <strong> for bold and <h4> or <p> for
structure. Do not use multiple <br> tags for spacing -
instead, use <p> or <div> with minimal bottom margin. Do
not use <br> between <h4> and <p>. Wrap the entire output
in <div style="font-family: Arial, sans-serif; line-
height: 1.4; margin: 0; padding: 0;">.\n'

)

return "\n".join(explanation lines)

@app.post ("/explain")
def explain(req: ExplainRequest) :

lang = reqg.language.lower ()

try:
with open("lime explanation.json", "r",
encoding="utf-8") as f:
Json _data = json.load(f)

except FileNotFoundError:

return JSONResponse (content={"explanation": "Z&

No LIME explanation found."})

try:
with open("corrected text.txt", "r",
encoding="utf-8") as f:

corrected text = f.read()
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except FileNotFoundError:

corrected text = ""

prompt = generate explanation prompt (json data,

corrected text, language=lang)

headers = {

"Authorization": f"Bearer {OPENROUTER API KEY}",

"Content-Type": "application/json",
"HTTP-Referer": "https://yourdomain.com",
"X-Title": "lime-text-explainer"

}

data = {
"model": "openail/gpt-40-2024-11-20",
"messages": |

{"role": "user", "content": prompt}

]

}

try:
response =

requests.post ("https://openrouter.ai/api/vl/chat/completio
ns", headers=headers, Jjson=data, timeout=30)

gpt_reply =
response.json () ["choices"][0] ["message"] ["content"]

except Exception as e:

gpt reply = f"Z& GPT error: {e}"

try:
with open("text explanation.html", "a",
encoding="utf-8") as f:
f.write ("<hr><h3>Q@ Natural Language

Explanation:</h3>")
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html reply = gpt reply.replace('\n', '<br>")
f.write (f"<div>{html reply}</div>")

except Exception as e:

print(f"[& Could not write GPT explanation: {e}")

try:
with open ("text explanation.html", "r",
encoding="utf-8") as f:
html = f.read()

except FileNotFoundError:

html = "ZX No explanation file found."

return JSONResponse (content={"explanation": html,

"prompt": prompt})

Jlictunr A.2 — [porpamuuii kox ¢airy index.html
<!DOCTYPE html>
<html lang="uk">
<head>
<meta charset="UTF-8">
<title>TextTune</title>
<meta name="viewport" content="width=device-width,
initial-scale=1.0">
<link rel="stylesheet" href="styles.css">
</head>
<body>
<div class="container">
<div class="logo">
<img src="TextTune.png" alt="TextTune logo"
style="height: 60px;">
</div>
<p>
Enter the text you want to check for mistakes

and press the arrow.<br>
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To get the corrections explained, press
Explain button.<br>
Please note: both correction and explanation
take some time, as ML models are working.

</p>

<div class="text-box">
<textarea id="input-text" placeholder="Enter
your text"></textarea>

<button class="arrow-btn"

onclick="correctText () ">=</button>

<textarea id="output-text"
placeholder="Corrected text will appear here"
readonly></textarea>

</div>

<button class="btn"

onclick="explainCorrections () ">Explain</button>

<iframe id="explanation-frame" style="width: 100%;
height: 600px; border: none; display: none;"></iframe>
</div>
<script src="script.js"></script>
</body>
</html>

Jlictunr A.3 — [Iporpamuwmii kox (aiiry Styles.css
body {
font-family: Arial, sans-serif;
background-color: #eee;
text-align: center;
margin: 0;

padding: O;
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width: 100%;
min-height: 100vh;
box-sizing: border-box;

overflow-y: auto;

.container {
width: 80%;
max-width: 1200px;
min-height: 100vh;
padding: 20px;
background: f#eee;
margin: 0 auto;
display: flex;
flex-direction: column;
align-items: center;

justify-content: flex-start;

.logo {
padding: 10px 20px;
border-radius: 5px;

margin-top: 10px;

.text-box {
display: flex;
justify-content: space-between;
align-items: center;
width: 100%;

margin-top: 20px;

textarea {
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width: 40%;
height: 300px;
padding: 10px;
border: 1lpx solid #ccc;
background: #fo6f6f6;
border-radius: 5px;
resize: none;

font-size: 16px;

.arrow-btn {
padding: 15px 20px;
font-size: 20px;
background: lightblue;
border: none;
cursor: pointer;

border-radius: 5px;

.btn {
margin-top: 20px;
padding: 12px 24px;
background: #90ee90;
border: none;
cursor: pointer;
font-size: 18px;

border-radius: 5px;

Jlictunr A.4 — Iporpamuuii kox ¢aitry SCript.js
async function correctText () {

const inputText = document.getElementById ("input-

text") .value.trim() ;
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const outputArea = document.getElementById ("output-
text") ;

const iframe = document.getElementById("explanation-

frame") ;

if (!inputText) {

outputArea.value = "Z& Please enter some text.";
return;
}
outputArea.value = "X Correcting...";
iframe.style.display = "none"; // xXoBaeMoO cTape
[IOSICHEHHH
try {
const response = await

fetch ("http://127.0.0.1:8000/correct", {
method: "POST",
headers: {
"Content-Type": "application/json",

by
body: JSON.stringify({ text: inputText }),

P

const data = await response.json();

outputArea.value = data.corrected text || "
Done, but no correction returned.";

} catch (error) {

outputArea.value = "Zﬁ Error: " + error.message;

async function explainCorrections () {

80
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const iframe = document.getElementById("explanation-
frame") ;
iframe.style.display = "none";

iframe.src = "";

try |
const response = await

fetch ("http://127.0.0.1:8000/explain", {

method: "POST",

headers: { "Content-Type": "application/Jjson"
by

body: JSON.stringify({ language: "en" }) //
bixkcoBaHa aHTJI1MCbLKAa

1)

const data = await response.json();

const blob
"text/html' });

new Blob([data.explanation], { type:

const url = URL.createObjectURL (blob);
iframe.src = url;

iframe.style.display = "block";

} catch (error) {

alert("[& Error generating explanation: " +

error.message) ;

}
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[IpencraBieHHs] KOPUCTYBALILKOTO 1IHTEpdEicy

Enter your text /\ Please enter some text.

Explain

Pucynox b.1 — [ToMuska ripu oTpuMaHHI MOPOKHBOTO BX1THOTO TEKCTY

Text.Tun@}

Enter the text you want to check for mistakes and press the arrow.
To get the corrections explained, press Explain button.
Please note: both correclion and explanation take some lime, as ML models are working.

Yesterday I did a photo of my friend during our T Correcting...
walking in the park. We ate ice cream and sat on the

bench. The weather was goodly and we had a funny time.

Then we went to a small cafe and I drank coffee. My

friend bought a cake and we spoke about our school.

Explain

Pucynox b.2 — IToBimomieHHs Ipo 00pOOKY TEKCTY
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Yesterday I did a photo of my friend during our A\ Error: Failed to fetch
walking in the park. We ate ice cream and sat on the

bench. The weather was goodly and we had a funny time.

Then we went to a small cafe and I drank coffee. My

friend bought a cake and we spoke about our school.

Explain

Pucynok b.3 — [ToBimomiieHHS po MOMUJIKY Ha CepBepl i yac BUMPABICHHS

Ha wiit ctopiHui nosigomnsaeTbca

/\ Error generating explanation: Failed to fetch

Pucynok b.4 — [1oBijioMI€HHS PO NOMUWIIKY Ha cepBepl i yac NOSICHEHHS

Enter the text you want to check for mistakes and press the arrow.
To get the corrections explained, press Explain button.
Please note: both correction and explanation take some time, as ML models are working.

Ths is an exmple of a txt with severl speling erors This is an example of a text with several spelling
errors.
—_
Explain
a
Prediction probabilities correct T o P d -
erors ext wi i ed words
correct 0.01 ehlie
error E‘nﬁ Ths is an exmple of a xt with severl speling erors
exmple
0.01
Ths
0.01
speling
0.01
-
severl
0.01 4 »

Pucynok b.5 — Iloscuenns opdorpadiunnx nomuiok Bix LIME
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‘exmple’: This word is another spelling mistake. In English, the correct spelling is 'example,’ with an 'a' between the 'x' and 'm." Spelling errors like this can make the
meaning unclear or seem unprofessional.

"Ths': The word 'Ths' in the original text is missing an 'i' to make it the correct word, "This." A small error like this can disrupt the clarity and flow of a sentence because
'This' is a very common and important word in English.

‘speling’: Here, the original word is missing an 'I' to become 'spelling,’ which is the correct form. In English, doubling certain consonants for words like this is
necessary to meet standard spelling rules. Misspelling this word can confuse readers and affect your writing quality.

‘severl": The original word 'severl' should be "several.' This correction adds the missing 'a,' which is an essential part of the word. Leaving it out' makes the'word
incorrect and harder to understand. Proper spelling is important for clear communication.

Pucynok b.6 — [Ipuknan noscaerss opgdorpadiuHux DTOMHIOK IPUPOIHOIO

MOBOIO

Enter the text you want to check for mistakes and press the arrow.
To get the corrections explained, press Explain button.
Please note: both correction and explanation take some time, as ML models are working.

He don't like coffee. His friends drinks it every day, He doesn't like coffee. His friends drink it every
but he never tries. Maybe he are allergic to caffeine. day, but he never tries it. Maybe he's sensitive to
caffeine.
—_
Explain
i -
Prediction probabilities correct -
allergic Text with highlighted words
correct 001 e Ea
error ;"‘;"; He don't like coffee. His friends ks i every day, but Be never tries. Maybe e g
don allergie to caffeine.
0.01
drinks
0.01
it
0.01]
he] v
0.1 d 4

Pucynox b.7 — Ilosicuenns rpamatnaanx nommiok Big LIME
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a
‘are’ (importance score: 0.0085)
The word "are" is used incorrectly in the phrase "he are allergic" because "he" is singular, and the correct verb to use here is "is." In the corrected version, "Maybe he
are allergic" becomes "Maybe he's sensitive," fixing the grammatical mismatch. This error is a classic subject-verb agreement problem, where the subject and verb
need to match in number.
‘don’ (importance score: 0.0083)
In the original text, "He don't like coffee" is incorrect because "don't" (a contraction of "do not") is only used with plural subjects or "you." For singular subjects like
"he," the correct contraction is "doesn't" (short for "does not"). The correction, "He doesn't like coffee," fixes this error.
‘drinks’ (importance score: 0.0083)
The original sentence says "His friends drinks it every day," but this is incorrect because "His friends" is plural, and with plural subjects, we do not add an "s" to the
verb. The correct version, "His friends drink it every day," uses the base form of the verb without "s." This is another subject-verb agreement issue.
-

Pucynox b.8 — InTepnperaiiist moSCHEHHs TpaMaTUYHUX TOMUJIOK MPUPOJIHOIO

MOBOIO

Enter the text you want to check for mistakes and press the arrow.
To get the corrections explained, press Explain button.
Please note: both correction and explanation take some time, as ML models are working.

A pretty huge bunch of experiments was conducted to A large number of experiments were conducted to
evaluate the performance of the model. The results evaluate the performance of the model. The results
were generally top-notch, although in certain cases were generally excellent, although in some cases the
the system behaved unpredictably. Further improvements system acted unpredictably. Further improvements are
are planned in subsequent iterations. planned for future iterations.
-
Explain
- -
Prediction probabilities correct i
the; Text with highlighted words
correct 001 shlle
error :Lnﬂfs‘:quem A pretty huge bunch of experiments Was conducted to evaluate [l performance of [l
=z model. The results were generally top-notch, although in certain cases . system
000 behaved unpredictably. Further improvements are planned in subsequent iterations
[was
j0.00
jtop
j0.00 =
[pretty
lo.00 4 4

Pucynox b.9 — Iloscuenns crunictnaaux nomuiok Big LIME
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“top’ (importance score: 0.0048)

The phrase "top-notch” in the original sentence was replaced with "excellent” in the corrected version. While "top-notch" is an informal and expressive phrase, it may
not be the most fitting choice for formal writing. "Excellent” is a more standard and professional word for this context, ensuring the tone is consistent with the overall
intent of the text.

‘pretty’ (importance score: 0.0047)

The original text used "pretty huge" to describe the quantity of experiments. Here, "pretty" is used as an informal intensifier, which can sound too casual for formal or
professional writing. The corrected version opts for "a large number of experiments,” which is clearer, avoids informal language, and better conveys precision.

In summary, the changes made in the corrected version aim to improve clarity, grammatical accuracy, and professionalism. Adjustments like replacing "subsequent"
with "future," "certain” with "some," and "pretty huge" with "a large number" reflect a preference for simpler, more formal, and universally understood choices. These
small but meaningful changes make the corrected sentence more polished and appropriate for most contexts.

Pucynok b.10 — [TosscHEHHS CTUITICTHYHHUX TTOMUJIOK IPUPOTHOKO MOBOIO

Enter the text you want to check for mistakes and press the arrow.
To get the corrections explained, press Explain button.
Please note: both correction and explanation take some time, as ML models are working.

The medicine had a positive good affect on her health. The medicine had a positive effect on her health.
-
Explain
a
Prediction probabilities correct T o D T e 7 i
good ext wi i ed words
correct 0.02 E
error zg?t The medicine had a positive good affect on her health.

had
00

heal
[}

positive]
00
Thel e
oo 4 »

Pucynok b.11 — [losgcHenns nekcuyux nommiok Bijg LIME
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Let’s take a look at the sentence the machine learning model analyzed. The sentence is: "The medicine had a positive good affect on her health.”. The corrected
version is: "The medicine had a positive effect on her health.”. I'll explain why the correction was made and how each word, as highlighted by the model,
contributes to the meaning and correctness of the sentence.

‘good’

The word 'good' in the original sentence is unnecessary because 'positive’ already conveys the same idea. In English, it is redundant to use multiple words with
similar meanings unless you are emphasizing or making comparisons. In this case, remaving 'good' makes the sentence clearer and avoids repetition.

‘affect’

The word 'affect' in the original sentence is incorrect because it is being used as a noun here. The word 'affect' is most commonly used as a verb, which describes an
action (e.g., "The weather affects my mood"). The correct noun for influence or outcome is "effect,’ which is why it is used in the corrected sentence.

PI/ICYHOK b.12 — IlosicHeHHS IEKCUYHUX TTOMUIJIOK IMPpUPOIAHOIO MOBOIO

Enter the text you want to check for mistakes and press the arrow.
To get the corrections explained, press Explain button.
Please note: both correction and explanation take some time, as ML models are working.

The cat was barking loudly. The cat was meowing loudly.
—_
Explain
.- -
Prediction probabilities correct -
barking Text with highlighted words
comect acking ghlig
error 0.54 5_‘3‘0 The cat was barking loudly.
loudly]
0.00}
was|
0.00 .
The]
0.0l < 4

Pucynok b.13 — [loscHenns cemanTnuaux nomuiok Bix LIME
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Explanation of Important Tokens

‘barking": This word is crucial because it describes the sound being made. However, barking is a sound typically associated with dogs, not cats. The model likely
flagged this as problematic because the verb does not match the noun "cat.” In English, it's important to use verbs that align with the subject, and "barking" is not a
logical action for a cat.

‘cat”: While "cat” itself is not incorrect, it strongly influences the model's decision because it sets the expectation for the sentence. A cat makes specific sounds, such
as meowing or purring, and does not bark. This expectation helps us realize the mismatch between the subject and the verb in the original sentence.

'loudly": This word describes how the sound is made. It is not inherently problematic because animals can make loud noises. However, its impartance here relates to
highlighting the action ("barking") that becomes inconsistent when we consider the subject ("cat").

Pucynok b.14 — [losicHeHHA CEMaHTUYHUX TOMHJIOK TPUPOTHOIO MOBOO

Enter the text you want to check for mistakes and press the arrow.
To get the corrections explained, press Explain button.
Please note: both correction and explanation take some time, as ML models are working.

Hey, the results of the test wasn't really good and a Hey, the results of the test weren’t great, and a lot
lot of stuff was messed up. The experiment effected of things got messed up. The experiment affected the
the machine badly, so we gotta do it again. Also, the machine badly, so we have to do it again. Also, the
datas shows that some parts don’t work proper, which data indicates that some parts aren’t functioning
is kinda weird. properly, which is a bit unusual.
—_
Explain
-
Prediction probabilities correct -
they Text with highlighted words
correct 0.01 ehle
error f;’;‘ Hey, [l results of fl test wasn't really good and a lot of stuff was messed up. The

[work experiment effected [ll machine badly, so we gotta do it again. Also, [llfl datas shows

0.00 that some parts don’t work proper, which is kinda weird.

e

oplnop

good

0.00

kinda v

0.00 4 4

Pucynok b.15 — IloscHenns komO1iHOBaHux nmoMuiiok Big LIME
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Explain
‘proper’ .

The word “proper” is flagged because it is used incorrectly in the phrase “don’t work proper” in the original text. In English, we use adverbs to modify verbs, and
“proper” is an adjective, not an adverb. The correction fixes this by replacing “work proper” with “functioning properly,” where “properly” is the correct adverbial form.
This ensures proper grammar and eliminates the informal tone.

'‘good’

The word “good” in the original text is part of the phrase “wasn't really good.” The model likely flagged this because “good” is a subjective and general word that
doesn't precisely describe the situation. In the corrected sentence, “wasn’t really good” is improved to “weren’t great.” The change also replaces the singular “wasn’t”
with plural “weren’t” for subject-verb agreement. The word “great” is concise and appropriate, enhancing clarity and tone.

'kinda'

Finally, “kinda” is highlighted because it is an informal shortening of “kind of,” which is not suitable for most formal or professional contexis. The original phrase
“which is kinda weird” becomes “which is a bit unusual” in the corrected version. This change eliminates the informal tone and introduces more precise language with
“a bit unusual.” which is clearer and fits a more formal stvle. v

Pucynok b.16 — [TosicHeHHsS KOMOTHOBaHUX MTOMUJIOK MPUPOJTHOIO MOBOIO
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JOJATOK B
Binomicts kBamidikariitanoi podotu
o O.
Ilo3HaueHHs HaiimenyBanns . Hlon .
B1JOMOCT1
TekcToB1 TOKYMEHTH
1. ITosicHIOBaJIbHA 3aMMCKa 90 c.
[H111 TOKYyMEHTH
2. [Ipe3enTariiini maTepiaim ___ TUIaKaTiB
[pi3Buine Ta .
IHiIIamu. Hinn. | Jlata
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