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ABSTRACT

iliWway grievance manageme S an inteor: .
Ral};\:; :l_ 3 ‘[ l "‘f‘tf geément 15 an integral part of customer experience, but most solutions
available fail to classify complaints as multiscale, The users using the Rail Madad portal
grievances through essentially manual

themsclves need to categorize and assign their
the resolution, The sheer number and

processcs that induce incfficiency and delay in
complexity of complaints growing make the case for such a scalable. smart, and automated

solution.

Ga;:x'av_vad, icve!opcd using Next js. is an advanced web chatbot that is replacing the gxisting
Rail Madad website and Disha/Railmadad apps. The Laree cuage Models (LLMs),
image-to-text models, and advanced analytics :—;plicd in IC_EI%{:VI\::“;::ZiaxaHy caicgori;{c,
prioritize; and route complaints faster and with belter accuracy. éume of the features include
OCR - extracting textual data; urgency detection to optimize the order of complaints; instant
“acknowledgement and collection of feedback from Al-powered chatbots.

Gantavya makes tools for predictive maintenance, resource allocation, and sentiment analysis.
In one line, "It provides an easy means for the railway authorities to take a proactive
approach to service enhancement.”" Gantavya will deliver improved scalability, operational
efficiency, and passenger satisfaction-benchmarking Al-driven complaint management in the

railway sector, with smooth integration with existing systems.




ACKNO\\'LE DGEMENT

i ﬁ]”. semester Internship/ Project has proyeq {0 be pivotal to my career. I am thankful to

my institute, Madhav Institute of 'l'cchnu]o}-{}' & Science to allow me to continue my

discip]illmyf’intcrd[saiplinzuy Imc"mhii’"’ Project as gz curriculum requirement, under the
provisions of the Flexible Curriculum Scheme approved by the Academic Council of the
ipstitute. [ extend my gratitude to the Director of the institute, Dr. R. K. Pandit and Dean
Academics, Dr. Manjaree Pandit for this,

['would sincerely like to thank my department, Centre for Internet of Things, for allowing

me o explore this project. | humbly thank Dr. Praveen Bansal, Assistant Professor and

Coordinator, Centre for Internet of Things, for his continued support during the course of this
‘engagement, which eased the process and formalities involved. I am sincerely thankful to my
faculty mentors. I am grateful to the guidance of Dr., Dhananjay Bisen, Assistant Professor,
and Centre for Internet of Things, for his continued support and guidance throughout the

project. I am also very thankful to the faculty and staff of the department.

Vaibhav Shivhare
090110221074
Centre for Internet of Things




e
CONTENT
Table of Contents
Declaration by the Candidate...
... @ e i
- SRR G “
Acknowlcdgcmcnt._...,..,.........__,._____,,_____ ---------------------- RS I.“
B 2
................................................................................ v
o G R e e R vi
e e e e -vii
Chapter 1: Imruduct}on .... 1
Chapter 2: Literature S e e e R e e e e e B 3
Chapter 3:System Design and proposed solution. g
‘Chapter 4: Methodolagy ..o 7
Chapter 5:Work Flow diagram 10
e L e e e e e e 11
B e 7 Impacts and Fiiture Scope oo o e B 14
BEhier 8- Restit/Conchgion ol e e e I s o s 15
T e e 16
Wi Plagiarismi Report s n et s 17
I8




ACRONYMs

e

‘“"‘D“"'“ .. G

l"')'l" . Artificial Intelligence .

El OCR Optical Character Recognition
!- LLM Large Language Model

,'l- AWS Amazon Web Services

| pLp MNatural Language Processing
| 53 Simple Storage Sevice

' Lt User Interface

; .UX- | User Experience

JDE | Database

llj_ ML 8 Machine Learning




_\-'0.\11-;.\'0:1 ATURE

Term: Desa‘iptfon
Gantavya Aweb based cha: :
sed ch, osi i
; stbot designed 1, €nhance the complaing management system for
Ra1!\".>a}r5_
Rail Madad Existing grievanc
_ 9 grievance redressal Platform fo railway passengers in India. B
- ]
Multimodal Al Al techno : -
: nology capabie of Processing multiple data formats; such as text, images,

and videos.

Complaint. H = f classifis : ici

P et he process of classifying £omplaints into pradefined categories for efficient
Categorization routing and resolution.
Complaint "\55955“'19 the Urgency or Severity of a complaint to determine its priority for
Prioritization resolution.

Metadata Data Providing additional cantext, such as timestamps, geolocation, and file

attributes.

Predictive Maintenance Using Al to forecast potential issues based on historical and real-time data trends,

Sentiment Analysis Al-driven process to determine the emotional tone of user feedback.
_L'ang_Chain A framework for building applications powered by language models,

Uercai. A platform for deploying and hosting web applications.

Mor@oDB A NoSQL database used far flexible and scalable data storage.

N_exr_j; A React-based framewark for building user interfaces and web applications;

Tailwind €SS A utility-first CSS fram. V¥ tk used for designing responsive and modern interfaces.
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= TRODUCTION

—
Effective resolution of complaings i« o .
-c;lmiliii passenger trust in L:i“:)I’*_C_\hcnlml for Maintainine hj x
fns . Y Systems, plagee. g high operational standards and
their ¢ - Platforms like Rajt Madad play a vital role in
Soneernz. None il Mads ay a wvital role u
onetheless, the current process demands

artments, and resolving issues. This

allowing passengers to voice
it and limited growth potential.

considerable manual work for classifyine directj

T e - oot _ : 4 {11 - ir <

reliance often leads to slow replies, poor m%“:lmn to dep
: CC manageme

Contemporary railway services need a smar
- < shart, gy Y e :
h as images videos ‘1 ui”hdi“i system that can manage various
: e e e e 5, dand ayd; i : =

precise ILSU'“I(IGIM. Gantavya fills this void with, '*Z ‘.iudm, While guaranteeing prompt and
the complaint management cycle. The platfi Nt cked approach that revolutionizes

= . = i E A itli7eoe & .
including Large Languagc Mol (LI orm utilizes cutting-edge Al technologies,
~ V-LMS) and multi-modal image-to-text frameworks, to

effectively handle multimedia complaints

types of complaints, suc

Rec iti 3 7 ;
cognition (OCR) for extracting text and using

By incorporating Optical Character
avya facilitates automated classification,

metadata analysis for enriching contex( Gant
raency  identification, et S
:;ﬁnrc:mcc ﬂ:':tu;{;\,- ,;];;1 and _LIF]LI(.U! complaint routing. Furthermore, its predictive
mgomccs mor; cr_r;:cﬁvg]c;.w':r; ailway authorities 1o foresee recurring problems and allocate
=Y. 1hese capabilities ape : -
. : L 5 are enhanced by Al-driv h sy
Py > COmr 2 e 3 y en chatbots for
immediate nunication and sentiment analysis tools that assess user satisfaction and

feedback.
ith the existing Rail Madad system, promoting

Gantavya is built to integrate smoothly w
‘Sjcaléjbl!:;)’; T{}Inp]_?YZ({ User experience, and better operational efficiency. This document
c{ai § the piatiorm's design, features, and its potential to transform the railway complaint
resolution process in India.
By bringing in Gantavya, a chatbot with capabilities like self-categorisation of complaints
and complaint tracking, we will

that can be done automatically or in real time with assistance
move a long way in bringing the overall passenger experience on Indian Railways to an

optimal level:
antavya will deliver quick and efficient solutions to the

[. Customer Satisfaction: G
problems faced by passengers, thus enhancing their satisfaction and loyalty.

Complaint Resolution: The automated categorisation system will ensure quick and

T

correct redressal of complaints, thereby reducing resolution times.
Reduced Operational Costs: Ganfavya will help the Indian Railways reduce its

3.
operational costs through automation of some tasks, such as the categorization of

complaints and the initial act of assistance.
Efficient Management: The chatbot will streamline the complaint management process

4.
to free up time for railway staff to handle more complex issues.

Increased Accessibility: Gantayya would indeed make reporting cases of problems and

o
receiving help accessible and convenient, wherever a traveler is or at whatever time zone

T
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To enhance Gantavyg ' Utiligy and attract i

4 =Y e - . e £ = 4 >
dedicated services that could Include Parceg] o
inereasing demand for an c!Tr:cti\rc. and ro;

T User base, we propose adding some
t(;ﬂd freighy Services. This would add up to the
: dble istics o i i -

users and Railways, ¢ logistics solution and provide more value 1o

uyux

chian intuitive, user-friendly oq:q antavys v igati i i
o the chatbot possible, 5o 1?; } i (Tfﬁmta\'}"’ Will make S48y navigation and interaction
s e il : Id be r;.n-i s ol l"‘,xp“.rlt-‘ncu becomes Worthwhile. Moreover. the Next.js
‘website s 10'.{_ st aoorn web application wirl, 4 rich, pleasant interface: the information
will be accessible and €4Sy to interaet with the chatbot by the users
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CHAPTER 2

ITERATURE § 3
ey RE SURVEY

The eme.-gcncc_ot Artificial Ime]figeucc (AD) has
systems. allowing for quicker ang more precice .Y transformed complaint management
s - A e SCise regoluti © cons - issues. N STOMS
B abblicatons S : 1on of consumer issues. Numerous
sludl;fs and ”,1}‘ autl i[l:{‘l the ransportation ficld, especially in ‘r‘lih\‘ly: -.:Lndc-rqcm'c the
jenificance ¢ omated systems St S TSy : :
ISIgT:(;ﬁ'.l'r;r satisfaction. This li:‘:/cr:ﬁ:;. e ,l?_m'“'"g OPerational productivity and enhancing
i laint resolution mcchanism; t VIeW delves ingg the developments in Al-powered
compia! S ..~ Particularly Spotlighting technologies such as multimodal
Al Optical Character Recognition (OCR), and smart chatbors 255

‘The _res_i-:!?l'i-'h h-lghhgh‘ts th‘at |n-::0:-pﬂl'ati_ng Al-driven solutions, inchuding multimodal AT for
categorizing problems, OCR for Cxiracting information, and chatbots for immediate support,
can significantly upgrade conventional complaint management systems. Although there are
challenges related to system integration, progress in cloud computing and scalable
5;.;1;3{»3':11”‘35: offers hopeful §olutions. These findings strengthen the potential of the Gantavya
ﬁlatfmm to mmprove the Ra[l Madad system, rendering it more effective, user-friendly, and
capable of efficiently managing cxtensive complaint volumes,

|




CHAPTER 3: Syst

EM pEg;

GN AN

e 2T D

PROPOSED SOLUTION

SYSTEM DESIGN

The architecture of the Gantavys pjarr

B i bl o 1n;;d11};::(1l'GIIh 1S designed with great c 1

: : e = contributeg o STeal care, s0 it is properly

complaint management systems. =5 19.50lving @ very sianif 1
. s: <ry significant problem in

Frontend Design:

Application built on Next.is for the £..

Sg‘led with Tailwind CSS{ a]h;\:.-?t?:ihl: e interactive nature of user experien

One also has the facility of acceqs?n( \}Lry eSponsive and modern user i‘nicrfggc s
. S3Ing the platform through multiple dcviccs‘ wi-aich is

eas}' O pas. l....l'lgcls to I'Egibtcl {hcii COon i 51
! S (0] p]ﬂ““ ¢ 1 T
H - d (}lllck manne

pretiy

Backend Architecture:
The Backend System runs on Vercel ensuring a robust
S 5

MongoDB is usled to handle user data; MongoDB proy

datatgascls{ lfo?_smrmg complaints, feedback, and rclated Iﬂcl-\ldqn

B ncdia nics fiom users, including photographs and vidcolﬁlc‘s are stored i 3

buckets. This is an efficient and reliable method of file St S, are stored in AWS S3
storage.

and scalable hosting environment
ides secure as well as flexible

Al-Powered Modules:
Cﬁmgi-mns}l‘?lt{] Images a{ﬂ(i videos are processed by Advanced Multimodal Generative Al
that, throug mage rc‘cogmtmn and analysis, classify and prioritize complaints

Text from multimedia is handled by LangChain - a powerful text processing workflow

management tool.
at analyze content and determine priority

Urgent complaints are screened by Al models th
sfatus according to the acuteness of the problem.

Live Support:
A chatbot, through LLMs, engages users in the Process to accept complaints, solicit more

information, and give updates.
By doing this, users receive instant feedback and support while their complaint is registered.

Integration and Routing:
The platform implements intelligent routing of complaints by the departments using Al-based

algorithms, thus providing faster resolution times.

Analytics and Insights:
The platform creates actionable insights from trends and patterns for predictive maintenance
and resource optimization, thus analyzing complaint data trends and patterns for further

actions.
Monitoring system performance increases accuracy, speed, and user satisfaction with

continuous improvements.
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PROPOSED SOLUTIoN

Gantavya is a holistic, inlc]lium[ plat,

£ o i : : : = Platfory gl

juvolved in handling railway Complaints 1 that aimg al automat; 3

addresses the core challenges in the fopyo.  <*PY improving gyecr Lo Of the tedious work
OWing Ways: & overall efficiency. The platform

1.Streamlined Complaint (_';uc,‘.'.urizaliﬂ .
iﬁiaAnizng:Lfl\l|lr:-‘12;['(:]mil; n[‘c(nuhiuinlsl,ll:}c itin text
L # L - ", w - .
categorizes caomplaints into p(;zz;:'}_:lus IMages o “{;T‘;gc:u;rh\::hg“ :
1ed categorieg such as clc:m]inc;s r:in&z.l:r:ﬁ% L:r S:I«:;lr
- ance, :

behavior.
2.Issues are prioritized
Critically, the system will evaly:

showing ’1 safety hazard is ;;I‘u:uc the urgency of each complaint. Fo | :
: P e agged for Immediate attent; L. Lor example, an image
‘queued appropriately. altention while those less critical are
3.Data Extraction Improved

The Optical Character Recognition e

for the system to understand informat
Capture metadata such as location and time as wel] as th
5 & i

complaint resolution,

Xtracts te e L =
: text that is embedded in images or a document

1on like signage, ticket details, or written notes.
file type to provide context in the

4.Al-Powered Chatbot Interaction
The chatbot responds to the user in real fime i i
real l-im?, acknowledgmg their complaint, then following
15 relevant information from users, reduces manual

through the submission process. It gathe
intervention, and ensures that all information needed is gathered upfront

S.Streamlined Complaint Routing:
Y to the department or personnel who can

‘Content analysis heIps in routing complaints direct]
resolve it, thus minimizing delays due to manual categorization and assignment

7.Proactive Maintenance Through Prediction:
It analyses the pattern of complaints identified and predicts recurring problem areas

T]:iis- enables railway authorities to anticipate problems and act accordingly to prevent future
grievances.

8.User Feedback and Sentiment Analysis:

Feedbacks from uscrs arc analyzed to measure satisfaction and points for improvement.

The platform keeps improving and changing upon user input and the operational data with

time in order to ensure a better experience over fime.

9.Scalability and Integration: : = ‘
Gantavya is designed to seamlessly integrate and infuse into the existing setup of Rail Madad.
Its scalable architecture means that it can handle a growing number of complaints as the user

base expands.
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This intelligent. User-centric
] improving botl
| wely, improving hoth

effectively

services.

dPpproach ensures thay
Passengey

salsfiaction

Complaints are

H 1 - i
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E iz . S a SMietyre = ! for Indi; anlw
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Creg;
lll'll_g an

ste
S ase involved : -
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s—‘::;i’lss-u;d——ﬂ'mln the moment they I;rcl [{(E—ch "ft'b:;i?e_ II]?;. SUTTent complaing management
_veral issues including slow ctassiﬁcm?gm\md untj| u?e‘;‘ﬁaty,_mg how complaints are
and insufficient real-time S“Dpegn = Multime i, ;0:11\:' resolved—we pinpointed
- Feedbygy e P::Elc:::zri—q(?{:h] as photas and
SsSS urther illuminated

SlOmize the cye
€ the system 1 effectively tackle

SIEP P System Design and Fra[ne‘,\,»ol.k

alable, user-centric system la as

'\ scalable, Y YOUL was crafteq 10 guarang
= eliee seamless operations, The
Bl @ - L

A :
octure was segmented into sever : g
f.‘fi\r(;jntc,ctu C 24 SCveral essentia] parts:

Lo ive. and mobile-friendly | :
pesponsive, ¢ D s ¥ 1ayout. Tailwing CSS was utilized for stvl; i
| and ease of navigation. &d tor styling, enhancing its

isual appead
Backend Development:
fomplams et MongoDB was selected for
<ructured and unstructured data, while AWS §3 s
multimedia files.

Al Integration: The system design included AJ modules th
‘complaints based on user-submitted text, images, and vidcos.
intervention and enhancing classification accuracy.

Step 3: Al-Driven Complaint Management

Image and Video Analysis: We employed advanced multimodal AT models to assess visual
content submitted by users. For example, images showing dirty coaches or broken

infrastructure were automatically classified into specific complaint categories.

Textual Analysis and OCR: Written complaints or text extracted from images using Optical
CR) were examined to grasp the nature of the issues raised. This

iation from uploaded tickets, signs, or documentation.

Character Recognition (O
allowed us to derive useful inforn

ntend Development: The user interface wag devel :
. cloped using N{‘,Xt.js for a fast,

The backend w ;

Was structured for optimal data processing and
s versatility in managing both
orporated for the secure storage of

at categorize and prioritize
thereby minimizing manual
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Railway Passenger Area Image
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Railway Analysis Results

petected Prablems

1 Problem 1: Large amount of garbage and food waste strewn acr h
passenger area. [Garbage) 9ss the floor of the

¢y Problem 2: The sheer volume of trash creates unsanitary conditions f
- ar

passengers. [Cleanliness)
/% Problem 3: The garbage on the floor presents a tripping hazard, especially for

children. (Safety)
(7} Problem 4: The accumulation of garbage attracts pests and creates an unpleasant

smell. (Other)

Summary

The primary issue in this railway passenger area is the excessive amount of garbage,
and an unpleasant environment for

leading to unsanitary conditions, safety hazards,
and improved waste management practices are

passengers. Immediate cleaning

nec essary.
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- categorization and

csolntion. streamlines;

Gantavya eriures that
complaints are
Catezorized and
Addresed accurately &
promptly. teducing the
LmeE required to resolve

is5hes,

CUSTOMER SERVICE

Future Scope:

i - further development and expansion.
Rl Gaf:fa"g ftlhn; r;:t;nl(::tm?;!? ?:rmil:ﬁai{ilc, focus on building more intelligence
s cnh_ancﬁmefl_& (:1[ Al éapabili!ies, like strong sentiment analysis for feedback or e;cln
2 integrat_mg Zlddl“f?“ détcctinn. Second, the platform can be enhanced to accommodate
"ITIOIT ; IlJffiCi]S :u;jg: ":3" that the reach can get extended to more people across India.
multiple languages,

g i Y i tl'ain
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efficiency and safety of passengers.
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CoNcrLusion

The Gantavya platform :-:f‘l"cctivcly tackles the Mmaip
grievance handling system by employing ady = i;‘sues Present in the current Rail Madad
: e ) fovanced AT colut “Onte A7 e
: sies. By a p S e £ solutions and contemporary web
techn‘olf;u_, > DY automating the classification of complaints, analyzing i ems P 2 ;
and facilitating intelligent routing, the platform greatly dj b s diverse medla inuts,
T A R B “atly diminishes the need for manual effort
.an'd ‘enhdn]cc.sl bulh‘thc.auumcy and speed of resolving complaints, The ihiestation of Al
driven tools, including 'Mage recognition, optica et 2 i
blical characte; recognition (OCR), and sentiment

analysis. ensures that complaints are managed wi . ' imen
“HA8eC with a comprehensive srstanding of their
context and urgency. P understanding e

Furthermore, the real-time chatbot feature improves user engagement by delivering instant
acknowledgments, updates. and responses to passenger nquiries. The incorporation of
predictive maintenance also helps identify persistent issues, enabling proactive strategies that
minimize service interruptions and enhance overal] railway functions. The system's scalable
design, constructed with Next.js, MongoDB, and AWS S3, guarantees efficient handling of
‘high volumes of complaints while Temaining adaptable to future needs.

In summary, Gantavya presents a game-changing solution that boosts the effectiveness,
precision, and user experience throughout the complaint resolution process. The platform not
only aligns with the goal of modernizing railway services but also cslab!ishps a standard for
utilizing technology to address real-life challenges. By emphasizing automation, usg-—focused
design, and ongoing enhancement, Gamayya: sets thc. stage for more intelligent and
responsive grievance management systems within the public sector.
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