© April 2026 | IJIRT | Volume 12 Issue 11 | ISSN: 2349-6002

Float Chat: A Conversational Al Framework for
Interactive Exploration for ARGO Oceanographic Data

Uday Shankar Simhadri!, Akshaya Sri Arasada?, Telu Harshini®, Karedla Ganga Mahesh®, Pathivada

Swathi®

12345Department of Computer Science and Information technology, Lendi Institute of Engineering and
Technology (A), Vizianagaram, India

Abstract—The increasing availability of oceanographic
data, driven by global observation initiatives such as the
ARGO float network, has created new opportunities for
marine research and environmental monitoring.
However, extracting meaningful insights from these
large-scale datasets remains challenging for users
without specialized technical expertise. This paper
presents Float Chat, an intelligent conversational
framework designed to simplify the exploration and
analysis of ARGO ocean data. The proposed system
integrates natural language processing, structured data
retrieval, analytical processing, and visualization
techniques to enable users to interact with oceanographic
datasets through intuitive textual queries. By translating
user input into executable data operations, the system
retrieves relevant measurements and generates
interpretable outputs in both textual and graphical
formats. Experimental evaluation demonstrates that the
platform effectively reduces the complexity of ocean data
analysis while improving accessibility for non-expert
users. The proposed approach contributes to the
advancement of environmental data analytics by
enabling interactive, user-centric access to marine
information and supporting applications in climate
research, ocean monitoring, and education.

Index Terms—Conversational Al, ARGO
Oceanographic Data, Natural Language Processing,
Ocean Data Visualization, Environmental Data
Analytics, Marine Data Exploration, Intelligent Data
Systems

I. INTRODUCTION

Advances in ocean observation technologies have
significantly increased the availability of marine
environmental data. Among these developments, the
ARGO program has emerged as a key global initiative,
deploying autonomous profiling floats that
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continuously  collect ~measurements such as
temperature, salinity, and pressure across different
ocean depths. These observations provide critical
insights into ocean circulation patterns, climate
variability, and long-term environmental changes,
making ARGO oceanographic data an essential
resource for environmental research and monitoring.
Despite the scientific importance of ARGO
oceanographic datasets, their practical utilization
remains limited due to the complexity of data formats
and analytical processes. Accessing such datasets
often requires familiarity with scientific file formats,
programming  environments, and  specialized
visualization tools. As a result, the ability to extract
meaningful insights is largely restricted to domain
experts, while students, policymakers, and
interdisciplinary ~ researchers  face  significant
challenges in interacting with ocean data effectively.
Recent advancements in artificial intelligence,
particularly in natural language processing, provide
effective solutions for simplifying interaction with
complex datasets. Conversational interfaces enable
users to express queries in natural language,
eliminating the need for specialized technical
knowledge and enabling more intuitive data
exploration. By transforming user queries into
structured data operations, such systems can bridge the
gap between complex scientific datasets and non-
technical users, thereby improving accessibility and
usability of data-driven platforms.

In recent years, several tools and platforms have been
developed to support oceanographic data analysis and
visualization. However, most of these systems rely on
traditional  interfaces  that require  manual
configuration, scripting, or predefined query
mechanisms. Such approaches limit flexibility and do
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not support dynamic, user-driven exploration of data.
Furthermore, they often lack the capability to interpret
user intent or provide context-aware responses. As a
result, there remains a gap in developing intelligent
systems that combine data analytics with natural
language interaction to enable seamless and
interactive exploration of oceanographic datasets.

In this context, this paper introduces Float Chat, an Al-
powered conversational interface designed to facilitate
interactive exploration of ARGO oceanographic data.
The proposed system enables users to retrieve and
analyze ocean data through natural language queries,
automatically performing data retrieval, analytical
processing, and visualization. The primary objective
of this work is to enhance accessibility to
oceanographic data by providing an intelligent and
intuitive platform for data exploration. The system
contributes to environmental data analytics by
enabling efficient and user-centric access to marine
information, supporting applications in climate
research, marine monitoring, and education.
Furthermore, the proposed system emphasizes
interactive data exploration by enabling users to obtain
insights in real time through conversational queries. It
reduces dependency on complex analytical workflows
while maintaining accuracy in data interpretation. The
integration of automated analysis and visualization
enhances decision-making capabilities for users with
diverse backgrounds. This approach promotes broader
engagement with oceanographic data and supports
more effective utilization of marine information
resources.

Il. RELATED WORK, MOTIVATION AND
PROBLEM IDENTIFICATION

2.1. Related Work

Several studies have explored oceanographic data
analysis, ARGO float systems, and intelligent data
processing techniques. These works mainly focus on
large-scale ocean monitoring, data analytics, and
machine  learning  applications  for  marine
environments.

[1] D. Roemmich, G. C. Johnson, S. Riser, R. Davis, J.
Gilson, W. B. Owens, S. L. Garzoli, C. Schmid,
and S. Ignaszewski, “The Argo Program:
Observing the Global Ocean with Profiling
Floats,” Oceanography, vol. 22, no. 2, pp. 34—
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43,2009.
Focus: Development of the global ARGO float
observation system for continuous monitoring of
ocean temperature and salinity.

[2] J. Gould, D. Roemmich, S. Wijffels, H. Freeland,
M. Ignaszewski, X. Jianping, S. Pouliquen, Y.
Desaubies, U. Send, and K. Radhakrishnan, “Argo
Profiling Floats Bring New Era of In Situ Ocean
Observations,” Eos, Transactions American
Geophysical Union, vol. 85, no. 19, pp. 185-191,
2004,

Focus: Introduction of ARGO profiling floats as a

new approach for large-scale in-situ ocean data

collection.

[3] S. Riser, H. Freeland, D. Roemmich, S. Wijffels,
A. Troisi, M. Belbéoch, D. Gilbert, J. Xu, S.
Pouliquen, and A. Thresher, “Fifteen Years of
Ocean Observations with the Global Argo Array,”
Nature Climate Change, vol. 6, pp. 145-153, 2016.

Focus: Analysis of long-term ARGO observations for

understanding global ocean circulation and climate

variability.

[4]J. T. Farrar, S. T. Gille, and R. C. Bales,
“Improving Ocean Data Quality Control Using
Automated Anomaly Detection Techniques,”
Journal of Atmospheric and Oceanic Technology,
vol. 35, no. 3, pp. 517-531, 2018.

Focus: Detection and correction of anomalous

temperature and  salinity measurements in

oceanographic datasets.

[5] D. Kelley and R. Richards, “argoFloats: An R
Package for Analyzing Argo Float Data,”
Frontiers in Marine Science, vol. 8, pp.1-15,2021.

Focus: Development of the argoFloats software

package for retrieving, analyzing, and visualizing

ARGO oceanographic data.

[6]J. Dunnington, K. B. Vance, and S. Wijffels,
“argodata: A  Programmatic Interface for
Accessing Argo Oceanographic Data,” Journal of
Open-Source Software, vol. 6, no. 63, pp. 3659—
3663, 2021.

Focus: Creation of a programming interface that

enables efficient programmatic access to ARGO

oceanographic datasets.
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[71X. Zhou, L. Wang, and Y. Chen, “High-
Resolution Ocean Temperature and Salinity
Analysis Using Argo Float Observations,” Journal
of Geophysical Research: Oceans, vol.

Focus: High-resolution modelling of ocean

temperature and salinity using ARGO float

observations.

[8] Y. Ning, H. Zhang, and J. Li, “Deep Learning-
Based Ocean Data Analysis for Predicting Argo
Float Trajectories,” Journal of Marine Science and
Engineering, vol. 12, no. 2, pp. 1-16, 2024. Focus:
Application of deep learning techniques to predict
ARGO float trajectories and ocean current
patterns.

[9] S. Wolker, M. Mayer, and J. Hirschi, “Explainable
Acrtificial Intelligence for Ocean Circulation
Analysis Using ARGO oceanographic data,”
Ocean Science, vol. 21, pp. 3541-3558, 2025.

Focus: Use of explainable artificial intelligence to

reconstruct and analyze ocean circulation patterns

using ARGO oceanographic data.

[10] M. Merchel, S. Riser, and D. Roemmich,
“Anchored Argo Floats for Enhanced Regional
Ocean Monitoring Experiments,” Frontiers in
Marine Science, vol. 12, pp. 1-12, 2025.
Focus: Investigation of anchored ARGO floats for
improving regional ocean monitoring accuracy.

[11] V. Thierry, S. Wijffels, D. Roemmich, and H.
Freeland, “Future Development of the Global Argo
Observing System,” Frontiers in  Marine
Science, vol. 12, pp. 1-14, 2025. Focus:
Expansion strategies and future improvements of
the global ARGO ocean observation network.

[12] Z. Zhong, H. Liu, and Y. Wang, “Data-Driven
Machine Learning Models for Oceanographic Data
Prediction,” Ocean Engineering, vol. 295, pp.
1-12, 2025.

Focus: Application of machine learning models for

predicting oceanographic parameters and

environmental patterns.

[13] M. Kuusela and M. L. Stein, “Spatio-Temporal

Statistical Modeling of Argo Float Data,” Annals
of Applied Statistics, vol. 12, no.3, pp.1452—
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1478,2018.
Focus: Development of spatio-temporal statistical
models for analyzing large-scale ARGO float datasets.

[14] M. Salvana and M. Jun, “Three-Dimensional
Spatial Modeling of Ocean Temperature and
Salinity Using Argo Observations,” arXiv
preprint arXiv:2210. 11611, 2022.

Focus: Three-dimensional spatial modelling of ocean

temperature and salinity based on ARGO

observations.

[15] S. Sharma, R. Patel, and A. Kumar,
“Conversational Al Interfaces for Scientific Data
Exploration: A Case Study in Oceanographic Data
Systems,” International Journal of Intelligent
Systems, vol. 39, no. 5, pp. 1456-1470, 2024.

Focus: Application of conversational Al interfaces to

simplify access and exploration of scientific datasets.

2.2. Motivation

The rapid expansion of global ocean observation
systems has led to a significant increase in the
availability of marine environmental data. Among
these systems, the ARGO float network plays a central
role by continuously collecting high- resolution
measurements of temperature, salinity, and pressure
across different ocean depths and geographical
regions. These datasets are essential for understanding
ocean circulation, climate variability, and long-term
environmental changes. As a result, the volume and
importance of oceanographic data have grown
substantially in recent years.

Despite the availability of such rich datasets,
effectively accessing and analyzing oceanographic
information remains a complex task. Most existing
platforms require users to interact with scientific data
formats, apply preprocessing techniques, and utilize
programming tools such as Python or R. These
technical requirements create a significant barrier for
individuals who lack domain expertise, including
students, policymakers, and interdisciplinary
researchers who may benefit from ocean data insights
but are unable to navigate complex analytical
workflows.

In parallel, recent advancements in artificial
intelligence, particularly in  natural language
processing, have transformed the way users interact
with digital systems. Conversational interfaces allow
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users to express queries in natural language,
eliminating the need for specialized commands or
technical knowledge. Such systems have been
successfully applied in domains like healthcare,
finance, and education to simplify access to complex
information and improve user engagement. This
demonstrates the potential of conversational Al to
bridge the gap between users and data-intensive
systems.

Motivated by these developments, this work proposes
Float Chat as an intelligent conversational platform
designed to simplify interaction with ARGO
oceanographic datasets. By integrating natural
language understanding with automated data retrieval
and visualization techniques, the system aims to
provide an accessible and efficient solution for ocean
data exploration. This approach not only reduces
technical barriers but also enables a broader range of
users to engage with marine environmental data,
thereby supporting research, education, and decision-
making processes.

2.3. Problem Identification

Although the ARGO program has generated one of the
most comprehensive oceanographic datasets for
environmental monitoring and climate research,
several challenges continue to limit its effective
utilization. One of the primary issues is the complexity
of data representation. ARGO oceanographic datasets
are typically stored in structured scientific formats that
require specialized tools and technical expertise for
processing and analysis. This complexity makes it
difficult for non-expert users to access and interpret
the data efficiently.

Another significant challenge is the reliance on
traditional data exploration methods, which involve
manual querying, filtering, and visualization. These
methods require users to understand the underlying
data structures and analytical procedures, resulting in
time-consuming workflows. In many cases, users must
write custom scripts or use advanced software tools to
extract meaningful insights, which further restricts
accessibility to experienced researchers and data
scientists.

Furthermore, existing oceanographic data platforms
often lack intuitive and interactive interfaces. While
some systems provide visualization dashboards, they
still require users to manually configure parameters
and interpret outputs without guidance. This limits the
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ability to perform exploratory analysis, such as
comparing ocean conditions across regions or
identifying temporal trends, in a flexible and user-
friendly manner. As a result, many potential insights
within large ocean datasets remain underutilized.

To address these limitations, there is a need for an
intelligent system that enables seamless interaction
with oceanographic datasets through intuitive
mechanisms. Such a system should allow users to pose
natural language queries, automatically interpret user
intent, and generate meaningful analytical outputs
without requiring technical expertise. The proposed
Float Chat platform aims to fulfill this requirement by
integrating conversational Al with ocean data
processing frameworks, thereby providing a more
accessible, efficient, and user-centric approach to
marine data exploration.

I1l. METHODOLOGY

The proposed Float Chat system is designed as an
integrated framework to simplify the exploration and
analysis of large-scale oceanographic datasets
obtained from the global ARGO float network. The
methodology combines conversational artificial
intelligence with structured ocean data processing and
visualization techniques to enable intuitive interaction
with complex marine datasets. By allowing users to
submit natural language queries, the system translates
user intent into structured data operations, facilitating
efficient retrieval and analysis of oceanographic
information.

Ocean observation systems such as the ARGO
program have significantly enhanced the availability of
subsurface ocean data by continuously collecting
measurements of temperature, salinity, and pressure
across global oceans [1]. These datasets are widely
used for climate modeling, ocean circulation analysis,
and environmental monitoring [3]. However,
accessing and interpreting such data typically requires
expertise in scientific data formats and programming
tools, which limits usability for non- expert users [5].
To address this challenge, the proposed methodology
incorporates conversational Al techniques that enable
users to interact with complex datasets through natural
language queries, thereby improving accessibility and
ease of use [15].

The Float Chat system follows a multi-stage
processing pipeline consisting of data acquisition,
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query interpretation, data retrieval, analytical
processing, and visualization. ARGO oceanographic
datasets are first preprocessed into structured formats
to support efficient querying, after which the natural
language processing module interprets user queries by
extracting relevant parameters such as region, time
range, and ocean variables. These parameters are
translated into structured queries for retrieving
relevant data from ARGO repositories, supported by
efficient programmatic access mechanisms [6]. The
retrieved data is then analyzed using statistical and
analytical techniques, and the results are presented
through graphical visualizations and textual
explanations, enabling users to interpret complex
oceanographic patterns in an intuitive manner.

Fig. 1 illustrates the overall architecture of the Float
Chat system.

L.~ User Interface (Chat)

ARGO Data Retrioval System

Data Analysis Module

Visualization & Response

Fig. 1 Architecture of the Float Chat Conversational
Ocean data platform.

The first stage of the methodology involves the data
acquisition and preprocessing layer, where raw ARGO
oceanographic datasets are collected and transformed
into structured formats suitable for efficient querying.
ARGO floats continuously collect oceanographic
parameters and transmit the data to global data centers
for scientific analysis [2]. These datasets are typically
stored in scientific formats such as NetCDF, which
require preprocessing to enable efficient data retrieval
and indexing [6].
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In the proposed system, relevant ARGO oceanographic
datasets are processed and converted into structured
databases or analytical tables that can support faster
query execution. The second stage consists of the
natural language query processing module, which
interprets user queries and identifies the intended
information request. Natural language processing
techniques are used to extract key parameters such as
ocean region, measurement type, or temporal range
from the user input. Conversational Al frameworks
allow users to interact with complex datasets through
simple questions, thereby improving accessibility and
reducing the need for technical expertise [15]. This
stage converts human-readable queries into machine-
understandable commands that can retrieve relevant
oceanographic data. The third stage involves the data
retrieval and analytical processing module. Once the
system interprets the user query, it retrieves relevant
ARGO float measurements from the database and
performs  necessary  computations.  Analytical
operations may include statistical analysis,
comparison of temperature or salinity values,
detection of anomalies, or trend evaluation over time.
Previous research has demonstrated that ARGO
oceanographic datasets can be used to analyze ocean
temperature patterns, climate variability, and ocean
circulation dynamics [7]. Advanced analytical models
and machine learning techniques have also been
applied to improve ocean data interpretation and
prediction accuracy [8], [12].

The fourth stage is the visualization and response
generation module, which transforms analytical
results into understandable outputs for users.
Visualization tools generate graphical representations
such as temperature profiles, time-series plots, or
geographical maps of ARGO float positions.

These visualizations help users interpret complex
oceanographic patterns more effectively. Studies have
shown that visual analytics significantly improves the
interpretability of large marine datasets and facilitates
scientific discovery [9].
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Fig. 2 illustrates the workflow of the Float Chat query
processing system.

Database Query

Data Processing

Visualization

Response Generation

Fig. 2 Workflow of the Float Chat conversational
query processing pipeline.

The final stage of the methodology is the response
delivery layer, where the system generates human-
readable explanations along with visual insights. By
combining conversational interaction with automated
data analysis, the Float Chat system enables users to
explore oceanographic datasets without requiring
advanced programming knowledge. This approach
improves the accessibility of ocean data platforms and
supports  broader engagement with  marine
environmental information.

Overall, the proposed methodology integrates ocean
data retrieval, conversational intelligence, and
visualization techniques into a unified framework. By
enabling intuitive interaction with ARGO
oceanographic datasets, the Float Chat platform
provides an effective solution for simplifying ocean
data exploration and promoting data-driven
environmental research.

3.1. Conversational Ocean Data Retrieval Algorithm

To enable interactive exploration of ARGO
oceanographic datasets, the Float Chat platform
follows a structured conversational data retrieval
algorithm. The algorithm processes natural language
queries, retrieves relevant oceanographic
measurements, performs analytical operations, and
generates visual responses. This process enables users
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to access complex ocean data without requiring
specialized programming knowledge.

Input:
Natural language query submitted by the user
through the conversational interface.

Output:

Processed oceanographic insights including textual
explanations and graphical visualizations derived from
ARGO oceanographic datasets.

Fig. 3 illustrates the algorithmic workflow of the Float
Chat conversational data retrieval process.

The proposed algorithm combines natural language
processing with ocean data retrieval and analysis. It
converts user queries into structured operations,
enabling efficient and user-friendly exploration of
ARGO oceanographic datasets while ensuring
seamless interaction between conversational Al and
ocean data analytics.

Algorithm Steps:

1. User Query Submission:

The user submits a natural language query through the
Float Chat conversational interface.

2. Query pre-processing:

The system performs text preprocessing operations
such as tokenization, normalization, and keyword
identification to prepare the query for further analysis.

3. Intent Detection:

The Natural Language Processing module identifies
the user’s intent, such as requesting temperature data,
salinity information, or ARGO float trajectory
analysis.

4. Parameter Extraction:

Relevant parameters including geographical location,
time interval, float identification number, or ocean
variable are extracted from the user query.

5. Query Translation:

The extracted parameters are translated into a
structured database query that can retrieve relevant
ARGO float measurements.
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6. Data Retrieval:

The system accesses the ARGO oceanographic dataset
and retrieves the required  measurements
corresponding to the extracted parameters.

7. Data Processing and Analysis:

Analytical operations such as statistical analysis,
anomaly detection, or trend identification are
performed on the retrieved oceanographic data.

8. Visualization Generation:

Graphical representations such as temperature profiles,
time-series charts, or geographic distribution maps are
generated to improve interpretability.

9. Response Generation:
The system produces a human-readable response that
includes both textual explanations and visual outputs.

10.Response Delivery:
The generated insights are returned to the user through

the conversational interface.

IV.SYSTEM DESIGN AND ARCHITECTURE

| —

User Query

—

Database Query Generation

ARGO Data Retwrieval

Visualization !
-2
4

Fig. 3. Algorithmic workflow for conversational
retrieval and analysis of ARGO oceanographic data
in the FloatChat system.
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The Float Chat platform is designed as a modular
conversational ~system that enables intuitive
interaction with ARGO oceanographic datasets. The
architecture integrates key components including a
user interaction interface, natural language processing
module, data retrieval system, analytical processing
engine, and visualization module. Each component
performs a specific function within the system while
maintaining seamless communication across the
processing pipeline, ensuring efficient and responsive
system behavior.

The ARGO global observing system continuously
generates large volumes of oceanographic data,
including temperature, salinity, and pressure
measurements across diverse ocean regions [1]. These
datasets are essential for understanding ocean
circulation patterns and climate variability [3], but
their complexity requires efficient computational
frameworks for effective utilization. To address this,
the Float Chat architecture incorporates structured
data management and programmatic access techniques
to enable efficient data retrieval and processing [6].
The natural language processing module allows users
to interact with the system through conversational
queries, reducing technical barriers [15], while the
analytical and visualization modules transform raw
data into meaningful insights through graphical and
textual outputs, thereby supporting interactive and
user-friendly exploration of oceanographic datasets.

Fig. 4 illustrates the overall system architecture of the
Float Chat platform.

The architecture consists of multiple functional layers
including the user interaction interface, natural
language processing module, ARGO oceanographic
data retrieval system, analytical processing engine, and
visualization module. These layers collectively
transform user queries into meaningful oceanographic
insights.
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‘ @ User (Chat Interface)

Natural Language Processing

ARGO Data Retrieval Engine

¥

Data Analysis Engine

-

Visualization Module

b

User Response

Fig. 4. System architecture of the FloatChat
conversational ocean data analytics framework.
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4.1. User Interaction and Natural Language Processing
Layer

The first component of the Float Chat system is the
user interaction layer, which provides a conversational
interface through which users can communicate with
the system. The interface enables users to submit
natural language queries related to oceanographic
parameters such as temperature variations, salinity
distribution, ocean depth profiles, or ARGO float
trajectories. Conversational interfaces have become
increasingly important for simplifying access to
complex datasets and improving usability for non-
technical users [15]. The submitted queries are
processed by the Natural Language Processing (NLP)
module, which is responsible for understanding the
intent of the user request. The NLP layer performs
several tasks including tokenization, intent detection,
and parameter extraction. Through these processes,
the system identifies key parameters such as
geographic location, time interval, or oceanographic
variable. These parameters are then translated into
machine-readable instructions that can be used to
retrieve relevant ARGO oceanographic data. Natural
language processing techniques have been widely
applied to enable intuitive interaction with large data
repositories and scientific databases [12].
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4.2. ARGO oceanographic data Retrieval and
Processing Module
The second component of the architecture is the data
retrieval module, which connects the conversational
interface with ARGO oceanographic datasets. After
the user query has been interpreted, the system
retrieves the relevant data from structured ARGO
repositories. ARGO floats are autonomous ocean
sensors that periodically dive to depths of up to 2000
meters, collect environmental measurements, and
transmit  the  observations through satellite
communication networks [2]. These measurements
form one of the most comprehensive datasets available
for global ocean monitoring.
To support efficient data access, ARGO oceanographic
datasets are preprocessed and organized into
structured storage systems that allow rapid query
execution.
After retrieving the data, the data processing module
performs analytical operations to transform raw
measurements into meaningful information.
These operations may include statistical analysis,
temporal trend identification, anomaly detection, or
comparison between different ocean regions. Previous
research has demonstrated that ARGO oceanographic
datasets provide valuable insights into ocean
temperature  variability, climate signals, and
circulation dynamics [7], [9]. Advanced analytical
techniques also support improved prediction and
interpretation of oceanographic patterns.

4.3. Visualization and Response Generation Layer
The final component of the Float Chat architecture is
the visualization and response generation module,
which presents the processed data to the user in an
intuitive format. Visualization plays a critical role in
understanding complex environmental datasets, as
graphical representations allow users to quickly
identify patterns, correlations, and anomalies.

The system generates various forms of visual output
including temperature profiles, time-series plots,
geographical distribution maps, and comparative
graphs. These visualizations help users interpret
oceanographic measurements more effectively and
support data-driven decision-making processes.
Visualization techniques have been widely recognized
as essential tools for interpreting large-scale
environmental datasets and enhancing scientific
understanding [8].
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Fig. 5 illustrates the implementation workflow of the
Float Chat system.

During system operation, the user query is first
captured through the conversational interface. The
NLP module then analyzes the query to detect the
user’s intent and extract relevant parameters. The
system subsequently retrieves appropriate ARGO
measurements from the database and performs
analytical processing on the retrieved data. Finally, the
results are delivered to the user through both textual
explanations and graphical visualizations.

[ erguey |

Intent Detection

Database Retrieval
Datrta Analysis

[ Visualizatior; Generation ]

l Final Response ]

Fig. 5. Implementation workflow of the FloatChat
conversational ocean data platform.

Overall, the modular architecture of Float Chat ensures
efficient handling of oceanographic queries while
maintaining a user- friendly conversational
experience. By integrating conversational Al
technologies with ocean data analytics frameworks,
the proposed system significantly improves
accessibility to ARGO oceanographic datasets and
enables interactive  exploration of  marine
environmental information.

V. RESULTS AND DISCUSSION
The performance of the proposed Float Chat
conversational ocean data platform was evaluated by

conducting several experimental analyses using
ARGO oceanographic datasets. The primary objective
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of the evaluation was to examine the effectiveness of
the system in retrieving oceanographic data through
conversational  queries, performing  analytical
processing, and presenting results through intuitive
visualizations.

30 Temperature Trend Recorded by ARGO Floats

29

28

Temperature (*C)

27

26

L
25

1 2 3 4 5 5
Day

Figure 6. Example temperature trend visualization derived from ARGO oceanographic data.

The ARGO observing system provides one of the most
comprehensive global datasets for monitoring ocean
conditions such as temperature and salinity [1]. These
datasets have been widely used for studying ocean
circulation patterns and climate variability [3].
However, traditional oceanographic analysis methods
often require specialized programming tools and
domain expertise, which restrict accessibility for non-
technical users [5]. The proposed Float Chat system
addresses this challenge by enabling natural language
interaction with ARGO oceanographic datasets.

.« *3
*

Figure 7. Geographic distribution of ARGO floats used for oceanographic analysis

5.1. Conversational Query Processing Performance
The first evaluation focused on the system's ability to
correctly interpret natural language queries related to
oceanographic parameters. Several sample queries
were submitted to the system, including requests for
ocean temperature profiles, salinity comparisons, and
ARGO float trajectory information.
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Sample Conversational Queries and System Responses

Table 1: example conversational queries and the
corresponding outputs generated by the Float Chat

system

Query| User Query System Output

ID Operation

Q1 |Show ARGO Temperature
temperature oceanographic |profile graph
profile of float|data retrieval
2902264

Q2 |Compare Data Comparative

temperature  of|jcomparison chart
Bay of Bengal
and Arabian Sea|
Q3 |Show salinity| Time-series Salinity

variation for last|analysis trend graph

7 days

Q4 |Identify Statistical Anomaly
anomaly in| detection visualization
ocean
temperature

Q5 |Display Spatial analysis|Float
trajectory off trajectory
ARGO float map

The results indicate that the conversational processing
module successfully identifies the intent and extracts
relevant parameters from user queries. Natural
language processing techniques significantly simplify
the process of interacting with complex scientific
datasets [12].

5.2. Ocean Data Visualization and Analytical Insights
The Float Chat system automatically generates
graphical representations to assist users in interpreting
retrieved oceanographic measurements. Visualization
plays a crucial role in analyzing large environmental
datasets because graphical outputs help identify
trends, correlations, and anomalies in ocean
parameters [8].

Fig. 6. Example temperature trend visualization
derived from ARGO oceanographic data.

The visualization illustrates temperature variation
across multiple observation points collected by ARGO
floats. Such graphical outputs enable researchers and
students to quickly interpret oceanographic patterns
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without requiring advanced data analysis tools.
Similarly, the system also generates geographic
distribution maps of ARGO float locations and time-
series graphs of salinity and temperature variations.

Fig. 7. Geographic distribution of ARGO floats used
for oceanographic analysis.

The visualizations generated confirm that the Float
Chat system effectively transforms raw oceanographic
measurements into interpretable graphical insights.

5.3. Comparative Analysis with Traditional Ocean
Data Tools

To further evaluate the effectiveness of the proposed

approach, the Float Chat system was compared with

traditional oceanographic data analysis methods that

rely on programming tools or manual dataset

exploration.

Table 2: Comparison Between Traditional Ocean
Data Tools and Float Chat

Feature Traditional Float Chat System
Tools
User Requires Natural language

Interaction |programming  |queries

Data Manual data| Automated retrieval
Retrieval processing

Visualization|Requires Automatic graph

scripting generation
Accessibility| Limited to| Accessible to non-
experts technical users

Analysis Moderate Faster conversational
Speed retrieval

The comparison clearly demonstrates that Float Chat
provides improved accessibility and usability when
compared with conventional ocean data analysis tools.
Traditional approaches require knowledge of
programming languages such as Python or R, while
the proposed system allows users to retrieve
oceanographic insights through simple conversational
queries.

5.4. System Performance Evaluation

The performance of the Float Chat platform was also
evaluated in terms of response time and query
processing efficiency. The system was tested with
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multiple  user  queries  involving  different
oceanographic parameters.

Fig. 8. Response time performance for conversational

ocean data queries.
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Figure 8. Response time performance for different types of conversational ocean data queries.

The results show that the average response time for
conversational queries remains within an acceptable
range for interactive applications. Efficient data
retrieval mechanisms and structured ARGO
oceanographic data storage enable the system to
quickly process and return analytical insights.
Furthermore, previous research has demonstrated that
integrating data-driven analytical models with ocean
datasets significantly improves the interpretation of
marine environmental data [7], [9]. The Float Chat
system builds upon these approaches by combining
data analytics with conversational Al technologies.
Overall, the experimental results demonstrate that the
proposed Float Chat system effectively enables
conversational exploration of ARGO oceanographic
datasets. The platform simplifies data retrieval,
improves visualization of complex ocean patterns, and
enhances accessibility for a wide range of users
including researchers, students, and environmental
analysts. By integrating conversational intelligence
with ocean data analytics, the system provides an
efficient and user-friendly solution for interactive
exploration of marine environmental information.

VI. CONCLUSION AND FUTURE WORK

6.1. Conclusion

The continuous growth of ocean observation
technologies has resulted in the generation of vast
amounts of marine environmental data. Among these
systems, the ARGO float network plays a critical role
in global ocean monitoring by collecting large-scale
measurements of temperature, salinity, and pressure
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across multiple ocean depths [1]. These datasets
provide essential information for understanding ocean
circulation dynamics, climate variability, and long-
term environmental changes [3]. However, despite
their importance, the complexity of oceanographic data
formats and analytical tools often restricts access to
domain experts with specialized technical knowledge
[5].

In this work, an intelligent conversational framework
named Float Chat was proposed to simplify the
exploration and analysis of ARGO oceanographic
datasets. The system integrates natural language
processing techniques, structured ocean data retrieval
mechanisms, analytical processing modules, and
interactive visualization components to enable
intuitive interaction with complex marine datasets. By
allowing users to query oceanographic data through
conversational inputs, the platform eliminates the need
for advanced programming tools or specialized data
analysis  expertise. The experimental results
demonstrate that the proposed Float Chat system
effectively interprets conversational queries, retrieves
relevant ARGO float measurements, and generates
meaningful analytical insights through automated
visualization techniques. The integration of
conversational artificial intelligence with ocean data
analytics  significantly  improves accessibility,
usability, and interpretability of large environmental
datasets. Furthermore, the system maintains efficient
response times while handling multiple types of ocean
data queries, enabling interactive data exploration for
researchers, students, and environmental analysts.
Overall, the proposed framework contributes to the
field of environmental data analytics by providing an
intelligent interface that bridges the gap between
complex scientific ocean datasets and user-friendly
data exploration tools. By transforming raw
oceanographic measurements into accessible insights,
the Float Chat system supports more efficient analysis
of marine environmental information and enhances the
usability of ARGO oceanographic datasets for a
broader research community.

6.2. Future Work

Although the proposed Float Chat demonstrates
promising capabilities for conversational exploration
of ARGO oceanographic data, several potential
directions exist for future research and system
enhancement.
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One important area of improvement involves
integrating additional oceanographic data sources,
such as satellite-based observations, climate
monitoring systems, and remote sensing datasets.
Combining these heterogeneous data sources with
ARGO  measurements would enable more
comprehensive oceanographic analysis and improve
the accuracy of environmental monitoring.

Another promising direction involves the integration
of advanced machine learning and deep learning
techniques to enable predictive ocean data analytics.
Predictive models could be used to forecast
temperature trends, detect potential climate anomalies,
and analyze long-term changes in oceanographic
parameters. Such predictive capabilities would
significantly enhance the system's ability to support
climate research and environmental decision-making
processes.

Future research may also focus on enhancing the
conversational intelligence of the system through the
integration of advanced large language models. This
would allow the platform to support more complex
scientific  queries, contextual reasoning, and
interactive data exploration. Additionally,
implementing real-time data streaming and distributed
processing architectures could improve system
scalability and enable efficient processing of
continuously growing ocean datasets.

Furthermore, the integration of advanced visualization
techniques, including three-dimensional ocean
modeling and interactive geographic visualization
systems, could provide deeper insights into vertical
ocean structures and subsurface environmental
patterns. These enhancements would allow
researchers to better understand ocean dynamics and
climate- related phenomena. In summary, future
developments of the Float Chat platform will focus on
expanding data integration capabilities, improving
predictive analytical models, enhancing
conversational intelligence, and strengthening
visualization mechanisms. These improvements will
further establish the system as a comprehensive
intelligent platform for ocean data exploration,
environmental monitoring, and climate research.
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