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1. BACKGROUND &
PROBLEM STATEMENT

LARGE LANGUAGE MODELS (LLMS)

Advancements & Capabilities:

« LLMs have transformed how we interact with Al, excelling in creating text and answering questions with high accuracy.
« They are versatile, enhancing various applications from content creation to customer service.

Limitations:
« Despite their strengths, LLMs can sometimes create information that seems real but isn't ("hallucination").
« They may not always reflect the most current knowledge, as they're trained on existing datasets.
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BACKGROUND

RETRIEVAL-AUGMENTED GENERATION (RAG)
WHAT IS RAG?
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Retrieval-Augmented Generation, or RAG, stands at the cutting
edge of artificial inteligence research. It's a sophisticated
technique that marries the power of two Al domains: retrieval-
based models and generative models. The retrieval component
pulls relevant information from vast databases or the internet,
akin to finding the best sources in a library. Then, the generative
component takes this information to craft responses that are not
just accurate but contextually rich and informative. Think of RAG
as a highly skilled chef who first sources the freshest ingredients
before creating a gourmet dish.

WHY DO WE NEED RAG?

A
y

HALLUCINATING LLMS

RETRIEVAISAUGMENTED
GENERATION

Traditional language models can
sometimes produce incorrect but
plausible responses, known as
"hallucination." RAG (Retrieval-Augmented
Generation) addresses this issue by
incorporating a retrieval system that
gathers up-to-date information from
external databases. This ensures
accurate and personalized responses
backed by factual evidence, minimizing
hallucinations and improving relevance
for question-answering systems

requiring high accuracy.
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PROBLEM STATEMENT

PROBLEM
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Relevance Verification Challenge: RAG systems
encounter difficulties in accurately verifying the
relevance of retrieved documents, potentially
resulting in the inclusion of irrelevant sources.
Redundancy Reduction lIssue: The challenge of
minimizing redundancy within responses arises due
to the incorporation of irrelevant documents during
retrieval in RAG systems.

Integration of User Feedback: Incorporating user
feedback to validate document relevance presents
a challenge in current RAG systems, affecting the
quality of responses.
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This Is an overview for methodology
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METHODOLOGY

DATA COLLECTION
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Noise pollutions : 23 document
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PDF EXTRACTION

Most of the document from Pollution Control Department
website is a encrypt document so after | use PY2PDF
library to scrape the data from document, The document
will look like this
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Optical Character Recognition

OCR stands for Optical Character Recognition. It is
a technology that converts images of text into
editable and searchable digital text data.
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METHODOLOGY

OPTICAL CHATERISTICS RECOGNITIONS (OCR)

file metadata = {
'name': 'Converted Document',

'mimeType': 'application/vnd.google-apps.document'

media = MediaFileUpload (image path,
mimetype="'image/Jjpeg’,
resumable=True)
file = service.files () .create (
body=file metadata,
media body=media,
fields='1id",
ocrlLanguage="th'
) .execute ()
doc i1d = file.get ('1id")
doc = service.filles () .export(fileId=doc 1d,
mimeType='text/plain') .execute ()

content = doc.decode('utf-8")
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METHODOLOGY

OPTICAL CHATERISTICS RECOGNITIONS (OCR
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METHODOLOGY

TEXT CLEANING

« Delete Punctuation: In this step, punctuation marks such as *, /, @, #, $, %, and & are removed from
the extracted text. This process aims to eliminate noise and ensure consistency in the text data.

« Replace Thai Numbers with Arabic Numbers: Following punctuation removal, Thai numbers are
replaced with Arabic numerals. This standardizes the text format and facilitates easier comprehension
and analysis of the data.

 Delete Separators: In this additional cleaning step, separators such as commas, periods, and hyphens
are removed from the text. This further refines the text data, ensuring its suitability for subsequent
analysis and processing.
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METHODOLOGY
RETRIEVAL MODEL EXTRACTION
XQuAD MIRACL
Base Model R@1 MRR@10  Supervised? Base Model R@1 MRR@10  Supervised?
simcse-model-distil-m-bert 18.24 27.19 simcse-model-distil-m-bert 28.51 37.05
Vectorized simcse-model-m-bert-thai-cased 22.94 30.29 simcse-model-m-bert-thai-cased 26.19 36.11
* simcse-model-XLMR 52.02 62.94 simcse-model-XLMR 34.92 47.51
MatChlng ﬁ simcse-model-wangchanberta 53.87 65.51 simcse-model-wangchanberta 36.29 48.96
simcse-model-phayathaibert 73.95 81.67 simcse-model-phayathaibert 43.25 57.28
| [ I | I |I [ | | SCT-model-XLMR 5529  65.23 SCT-model-XLMR 28.51 40.84
[ L SCT-model-wangchanberta 66.30 76.14 SCT-model-wangchanberta 35.33 48.19
T SCT-model-phayathaibert 67.56 76.14 SCT-model-phayathaibert 37.52 51.02
( ) ( | SCT-Distil-model-XLMR 68.91 78.19 SCT-Distil-model-XLMR 40.38 51.68
Encoder Encoder . N

L ) L ) SCT-Distil-model-wangchanberta 62.27 72.53 SCT-Distil-model-wangchanberta 3043 S0.61
? ? SCT-Distil-model-phayathaibert 71.43 80.18 SCT-Distil-model-phayathaibert 45.16 56.52
Query Documents ConGen-model-XLMR 71.76 80.01 ConGen-model-XLMR 43.11 55.51
Dellse Retrieval ConGen-model-wangchanberta 70.92 79.59 ConGen-model-wangchanberta 41.06 53.31
ConGen-model-phayathaibert 71.85 80.33 ConGen-model-phayathaibert 4434 55.77
ConGen-BGE_M3-model-phayathaibert 85.80 90.43 ConGen-BGE_M3-model-phayathaibert 70.40 79.33

distiluse-base-multilingual-cased-v2 49.16 58.19 " distiluse-base-multilingual-cased-v2 17.74 27.78 o

paraphrase-multilingual-mpnet-base-v2 = 71.26 79.63 4 paraphrase-multilingual-mpnet-base-v2 = 38.20 49.65 v 4

BEGE M-3 90.50 94.33 4 BGE M-3 79.67 86.68 4

Cohere-embed-multilingual-v2.0 82.52 87.78 L4 Cohere-embed-multilingual-v2.0 66.98 77.58 14
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METHODOLOGY

DOCUMENT FILTERING AND INTERACTIVE
FEEDBACK

DOCUMENT FILTERING

cosine similarity
A-B
" AfB]

The rang of cosine similarity is from 0-1

0.73 We will use the top-ranked document as the reference

because | believe that the document most similar to the

query is likely to contain more comprehensive information

3rd than the query itself. This document should have the most

0.88

complete answer for that query.
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DOCUMENT FILTERING

Query: uwasdufimaisuafivnisain Ayl narls

Document 1:

1.3 wnasdudeaisuaivvieainid uddaanleniu 2 uUseavivgjq 8a 1.3.1 wvasdidiesiusssusnd (Natural Sources) duuwasdindia nalWifina1suadidn 102 N IARIUNTELIUNITNIIETIUTR
wia liiflnsnseit wiafianssunasuyuddlufierdas 1wu Quunlivsede whiudulw IWieusssunid nisddaeine annistaaaatae nfasindanilaegdundd (Jusu

1.3.2 uuasdniiafiinanfianssuwasuyud (Man-Made Sources w3a Anthropogenic Sources) fuuuasdudnfifinainfanssuuasuyud

Score: 0.7672

Document 2:

(Emission Sources) atnm@wiaussannid (Atmosphere) nisuwsnsea s (Dispersion) Q%vmaﬂiswu (Receptors) (1) uwwasdrllauanuvidaini® (Emission Sources)
Wuunaefina iiAauafivnisainiduaeseuisaangussannia TeafleliinuazUSuiawacsansuain fignseunsaangarnafuagdudszinvuacsuvasfiniln dnuaien1aiwi vl wlievasBanwdofls

AanTsu wariBn1TAILAUNITIEUNAFITUARUNIGAINIE (2) annewTaussainid (Atmosphere) ifludiuvassruufisasiuarsuativainiafignisuisaanainunasdniinneg wardludinans

Score: 0.7538

Document 3:

Huwnasduiinfifinanfanssunasuyud Mhludarsseuigaisuafivnoatnia wddlaniu 3 dsewm @a 1. wwadsdndauafiuneainiaflagiul wia Point Sources

Toiwn nrsUasUsasuaivain Tssorugeaiwnssy (Industrial air pollution) lasewmssnadsd dunarantrfduinisiadu usu 2. uwasdruiiauaiunisainafiaiaufl

wia Mobile Sources léun wafuane uw uue (Automobile air pollution) usetAnsng 4 11U saBuq saussyn 132 e%adiiu ludu 3. wafunearn e lufduvasdniiauliuau wia

Score: 0.7416

Document 4:

wanuannal wiaaynie wasudeile arsuafivnsainefdidgyuasuansevusiaguaiwaunla laun guaraas arseedr Meerfuauvavanlesn Aredawadleaanlad Awaanleuduas Tulasiau Mealaleu
wara1saunidsemiedie lusy seuuntizuadivaintd ddudsenaufidauduius Au 3 dhu Sa unasduilmasuadiv (Emission Sources) aini@awd$a ussaanaea (Atmosphere)

uargiunansewu (Receptors) wanailu umuniieuduiuddogy arsuatie (Pollutants) wwasiulimarsuafiv (Emission Sources) ainiawSaussannid

Score: B.6982
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DOCUMENT FILTERING

Query: uwasnuiaaIsuaNENIIaINIAUIINaE LS
Document 1:
1.3 wwasduiimaisuaiuviainid wusaanlenilu 2 Useanivgq &a 1.3.1 whasdruliesiusssusia (Natural Sources) tduuwasdiuiie AaliifinaisuaievIsa 1N @R IUNTEUIUNITVISETIUTR

wialiflnasnsevin wiadanssunasuyuidilifieddas wwu gulvsedie wHudulug TWileusssunid avsdasaiie ainaistdasdatas nflasinda I lnegaunta usau
1.3.2 wwasdndlefiinainfianssunasuyud (Man-Made Sources w%a Anthropogenic Sources) iluuuasdndiafifinainfianssunasuysd

Document 2:

(Emission Sources) ayn@uiaussaintd (Atmosphere) nisuwsinseans (Dispersion) AJHNHHTLHU (Receptors) (1) wrasdnllauakvnisatne (Emission Sources)
LﬂuuhaﬂﬁﬂamMHﬂuﬂﬁHﬂuda|ﬂ1ﬂuﬁaﬁaﬂﬂﬂﬂaﬂﬁUsiﬂﬂﬂ1ﬁ TaafoiiauazUSuirmunasasuau ﬂnﬂﬁbﬂ ﬂLaﬂqaﬂnWWMHEHHUUELﬂﬂuLauﬁadﬁuum Anuaien1nenng afinuaBanwdoAld
fanssd warifniseluqunisssunagsuaiNuiaatnid (2) adnewtaussannie (Atmosphere) LHHHQHMLJEJUUﬁiﬂd$UHWsHﬂﬂEEWﬁﬂﬁﬁQﬂidﬂﬂﬂaﬂﬁﬁ|ﬂuﬁﬂdﬁﬂbumﬂ a9 wailludinag

score: ©.8026

Document 3:

WWuundsduinfiiAnanAanssuuasuyud Avihlddn sseunaaisuaiuniainid widlaifiu 3 usetam Ba 1. uwasdufeuafuvisannmafiagiufl w3a Point Sources

16un nisUanUaasuafuain Tssonugeaiwnssu (Industrial air pollution) ‘lasemeainadsl dfunasaanfludnisingdu diudu 2. undsdifisuafiunmisainiafiadaud

wia Mobile Sources leun uadidainsiuwiuue (Automobile air pollution) UsetAweng q AU FOEUA TAUTTYN 22 wetastin fludu 3. uafivmisainiefliflunasdufioutiuau w3a Non-point sc
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EXPERIMENT
&RESULT

_ _ _ LARGE LANGUAGE MODELS (LLMS)
3.1 Response Satisfaction Experiment

The Response Satisfaction Experiment aimed to assess the satisfaction levels of domain experts in the pollution area with the

responses generated by two different modes of the system: the Release Mode and the Experiment Mode.

Summary of Response Satisfaction Experiment Results

Preferred Mode Average Satisfaction Rating (1-10)

Release Mode 4.3

Experiment Mode 7.5




3.2 User Experience Experiment

LARGE LANGUAGE MODELS (LLMS)
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EXPERIMENT
&RESULT

The User Experience Experiment aimed to evaluate participants' satisfaction and preferences regarding the system's modes:

the Experiment Mode and the Release Mode.

Summary of Response Satisfaction Experiment Results

Preferred Mode

Number of Participant

Main Reason for Preference

Release Mode

Faster response time, familiarity

Experiment Mode

32

Al responsiveness, accuracy, interactive features
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DISCUSSION &

CONCLUSION

LARGE LANGUAGE MODELS (LLMS)

Preferred Mode Average Satisfaction Rating (1-10)
Air Pollutions Water Pollutions Noise Pollutions | Solid Waste Pollutions
Release Mode 3.9 4.0 4.4 4.7
Experiment Mode 8.6 8.0 4.9 8.3
—— o
Datasets Consist of 4 type of pollutions -"-"" :.:" e =
* Solid waste pollutions : 97 document ::..__'.':.;.:-.?:..-:':
« Water pollutions : 125 document oessaetes .:-__T-Z
- Air pollutions : 126 document s e SEEEes
e Noise pollutions : 23 document = T
Voise Garbant Veler

Ae
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Enhanced performance and user experience of Thai question-answering RAG systems in
environmental pollution domain.

Introduced cosine similarity-based filtering and interactive feedback system for better
coherence and user input.

Demonstrated significant improvements over baseline RAG system through experiments
and user studies.

Domain experts rated our system higher for response quality, relevance, and coherence.
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