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Abstract
The rise of AI has revolutionized troubleshooting in
industries handling complex instruments. Legacy
systems evolved over decades, incorporating feature
changes, bug fixes, and customer-driven updates,
making efficient reference crucial. Modern instruments
include detailed service manuals, firmware updates,
and FAQs, yet troubleshooting remains highly complex.

This paper introduces an AI assistant that enhances
accuracy and efficiency by diagnosing and resolving
issues using diverse data sources and formats. With
voice interaction capabilities, it empowers service
engineers and customers, streamlining troubleshooting
for analytical instruments. This AI-driven approach
transforms maintenance workflows, reducing downtime
and improving overall operational efficiency.

1. Introduction

Technical and analytical instruments play a critical role
in medical, manufacturing, and communication
technology. These sophisticated instruments require
precise operation and maintenance, as failures can
disrupt essential procedures. Troubleshooting them is
often complex, time-consuming, and demands deep
problem understanding. Service engineers must analyze
vast knowledge from manuals, service reports, and past
troubleshooting cases across various locations. They
also face challenges in locating accurate information,
deciphering random error codes, and piecing together
system history to diagnose issues effectively.

The rapid advancement of AI technology presents an
opportunity to transform troubleshooting. Generative
AI enables applications to analyze vast data, perform
complex analyses, and provide instant
recommendations. This white paper outlines our
experience in developing and deploying an AI-driven
assistant for analytical instrument troubleshooting.

The AI assistant is designed to serve primarily two
audiences—service engineers with technical knowledge
and end-users who require step-by-step assistance. By

leveraging a comprehensive knowledge base, the
assistant aims to bridge the gap between user queries
and accurate solutions. Furthermore, the proposed AI
assistant supports secure and flexible deployment
options, ensuring usability across different operational
environments.

This initiative not only addresses the inefficiencies of
traditional troubleshooting methods but also sets a new
standard for reliability, flexibility, and user experience
in technical support systems.

2. Challenges of Manual

Troubleshooting

Manual troubleshooting of analytical instruments poses
several challenges, including complexity of issues,
human error, and dependence on expert knowledge.
The process is often slow, error-prone, and costly, with
limited access to critical data, further complicating
resolution. This study analyzes these challenges to
explore potential improvements.

2.1 Time-intensive Process

Technicians rely on systematic diagnosis and trial-and-
error methods, making troubleshooting slow, especially
for complex instruments. Identifying root causes,
testing solutions, and addressing interdependencies take
considerable time. This delays operations, reduces
productivity, and impacts industrial throughput.

2.2 Dependency on Expert Knowledge

Sophisticated instruments require specialized
knowledge, but experts are often unavailable, creating
bottlenecks. Less experienced staff risk misdiagnosing
issues, complicating repairs. The reliance on experts
also makes scaling operations and managing
instruments across locations difficult, highlighting the
need for standardized troubleshooting approaches.
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2.3 High Error Rates

Human errors are inevitable in manual troubleshooting,
especially when interpreting complex data. Mistakes in
fault identification, test analysis, or corrective actions
prolong downtime and may damage instruments,
increasing repair costs. Errors can also affect
calibration, leading to inaccurate readings and
unreliable analysis.

2.4 Limited Data Accessibility

Effective troubleshooting requires access to historical
and real-time instrument data. However, manual
methods often involve fragmented systems and lack
streamlined interfaces, making data retrieval difficult.
Incomplete or delayed access hampers diagnostics and
prevents root cause analysis. Without centralized data
repositories, identifying recurring issues and
implementing predictive maintenance becomes
challenging.

3. Key Strategies

To overcome the challenges mentioned above, Tismo
identified five key strategies to enhance the efficiency
and effectiveness of troubleshooting analytical
instruments by utilizing the capabilities of AI. These
improvements can be achieved through the following
implementations.

3.1 Centralized Data Source

AI assistants generally use a centralized repository to
store essential instrument data, including manuals, error
codes, and maintenance logs. This continuously

updated repository is accessible through the assistant,
allowing technicians to instantly retrieve accurate and
comprehensive information. The assistant's robust
search capabilities enable users to quickly find the
required data, reducing inefficiencies from fragmented
or outdated information and improving troubleshooting
accuracy and speed.

3.2 24x7 Availability

Majority of the AI assistants are cloud-hosted and
operate continuously. This feature can be leveraged to
provide troubleshooting support anytime, anywhere. It

reduces the need for human intervention during off-
hours, lowering operational costs while ensuring
consistent service quality. By diagnosing issues
instantly, it minimizes downtime and improves
efficiency. Its constant availability delivers quick
solutions, ensuring a reliable and stress-free
troubleshooting experience, even in urgent or remote
situations.

3.3 Voice Interaction

Modern browsers include built-in voice interaction
support. When users grant microphone access,
browsers utilize voice recognition to capture and
process sound. With AI-powered assistance, hands-free
troubleshooting becomes possible in challenging
environments. This feature is especially useful for
technicians in busy or confined spaces. The assistant
interprets queries, provides step-by-step guidance, and
confirms actions through spoken responses, reducing
dependence on manual input. This voice interface
enhances accessibility and efficiency, enabling
seamless multitasking during troubleshooting.

Figure 1: Key strategies for enhancing the troubleshooting experience



Copyright © 2025 Tismo Technology Solutions (P) Ltd
3

3.4 Simplified Scalability

AI systems are designed to adapt effortlessly to
growing data volumes and new products. Their
architecture enables seamless integration of additional
data sources, allowing them to evolve with
organizational needs without added complexity or
overhead. With access to extensive knowledge
repositories, AI-powered assistants can operate at scale,
supporting thousands of users simultaneously while
maintaining optimal performance and response speed.

3.5 Consistency and Accuracy

By leveraging standardized processes and advanced AI
algorithms, AI-powered systems eliminate human error,
ensuring precise and consistent troubleshooting for
complex instruments. They systematically analyze
issues, process intricate queries, and retrieve the most
relevant information, enabling faster and more accurate
diagnostics. AI-driven approaches minimize variability
in troubleshooting, reducing the risk of
misinterpretation and ensuring reliable outcomes. As
these systems continuously expand their knowledge
base with newly added data, they improve over time,
enhancing efficiency and effectiveness. This keeps the
Assistant updated with latest data. This reliability
fosters user confidence, as AI provides consistent, data-
driven solutions, ultimately optimizing performance
and minimizing downtime in critical applications.

4. Benefits

To achieve the key objectives, Tismo designed an AI
assistant, the TismoAI Diagnostic Assistant or TADA.
Tismo leveraged the key components and capabilities
of AI, while also providing additional functionalities
and tackling other potential shortcomings and
limitations that are inherent in manual troubleshooting.

4.1 Unified Repository with Diverse data

TismoAI Diagnostic Assistant (TADA) brings together
diverse data sources into a single framework, ensuring
no critical information is overlooked. Its integration
capabilities span across structured and unstructured
formats, making it a powerful tool for end-to-end
troubleshooting. Below mentioned are the different
sources of information that are accepted by TismoAI
Diagnostic Assistant, with some requiring additional
preprocessing before uploading them to the repository
to achieve the best query responses:

● Service Manuals and Technical Documentation:

Service manuals for analytical instruments are
comprehensive documents provided by manufacturers,

outlining technical specifications, calibration
procedures, maintenance protocols, and troubleshooting
guidelines. They are essential for troubleshooting as
they offer detailed, step-by-step diagnostics and
instrument-specific solutions, ensuring accurate
problem resolution and minimizing both downtime and
operational errors.

● Issue Tracking Reports:

Issue tracking reports, such as those in Mantis,
document software and hardware problems, including
error logs, user-reported issues, and resolutions. They
aid in troubleshooting analytical instruments by
offering a historical record of recurring faults and
successful fixes. This enables faster, data-driven
diagnostics and reduces repetitive problem-solving
efforts.

● Internal Knowledge Base Articles:

Internal knowledge base articles differ from service
manuals as they are organization-specific and regularly
updated. They provide real-world solutions,
undocumented fixes, and insights from field engineers,
making them more adaptable to issues not covered in
official manuals.

● Email Threads:

Email threads aid troubleshooting by preserving real-
time problem-solving discussions between service
engineers and users. They offer direct insights into
issues, field-tested solutions, and unique challenges,
providing context-specific resolutions. Unlike static
documentation, these exchanges capture evolving
diagnostics, enabling faster, experience-driven
responses. Relevant information from email threads can
later be used to create internal knowledge base articles.

● Product Change Notes and Firmware Updates:

Product change notes (PCNs) outline modifications or
improvements to a product, including hardware or
software updates. Firmware updates involve changes to
the firmware controlling the device. Both are essential
for troubleshooting analytical instruments, as they offer
insights into new features, bug fixes, and compatibility
improvements, ensuring optimal performance.

● FAQs and Troubleshooting Guides:

FAQs and troubleshooting guides offer step-by-step
solutions to common issues, helping users diagnose and
resolve problems quickly. For analytical instruments,
they provide predefined solutions, error explanations,
and preventive measures, reducing downtime and
minimizing expert intervention. This improves user
efficiency and ensures accurate instrument operation.
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FAQs help quickly find solutions to both recent and

recurring issues. These documents are typically stored
in CSV format.

● Solution Reports:

Solution reports document detailed troubleshooting
steps, diagnoses, and resolutions for issues with an
analytical instrument after production. They are ideal
for troubleshooting, offering a systematic approach,
insights into recurring issues, and helping technicians
identify patterns. This reduces future troubleshooting
time and ensures consistent instrument performance.

● Error Codes and Descriptions:

Error codes are essential for diagnosing and
troubleshooting analytical instruments, providing
precise information about malfunctions. They help
users quickly identify issues, determine root causes,
and apply corrective actions. By referencing error
codes in manuals or support documentation, technicians
can resolve problems efficiently, minimizing downtime
and ensuring accurate operation.

4.2 Application of Generative AI

Generative AI in TismoAI Diagnostic Assistant creates
tailored responses, guides, and solutions based on user
queries' context. This personalized approach enhances

relevance, ensuring users receive precise and actionable

information. The assistant’s responses have a
conversational, human touch, improving the overall
user experience.

4.3 LLM-Independent Architecture

TismoAI Diagnostic Assistant integrates seamlessly
with multiple large language models (LLMs), offering
organizations flexibility in selecting the model that best
suits their needs. Whether prioritizing cost, security,
performance, or compliance, businesses can configure
TismoAI Diagnostic Assistant with the most
appropriate LLM. For scalability and AI advancements,
Google Gemini is ideal, while Amazon SageMaker is
suitable for cloud-based, customizable solutions.
Microsoft LUIS meets enterprise security and
compliance needs, and OpenAI’s GPT models excel in
natural language fluency and innovation. This
adaptability ensures cost efficiency, future-proofing,
and alignment with organizational policies. TismoAI
Diagnostic Assistant’s architecture allows businesses to
design analytical instruments to tailor AI support,
optimizing troubleshooting efficiency and operational
security.

Figure 2: Diverse sources of information supported by TismoAl Diagnostic Assistant
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4.4 Legacy System Support

TismoAI Diagnostic Assistant primarily supports
modern instruments with internet connectivity,
enabling real-time diagnostics and updates through IoT
capabilities. These systems provide endpoints that
allow the assistant to continuously monitor key
parameters such as alarm status, temperature, and
pressure, ensuring timely troubleshooting and proactive
support.

For legacy instruments, the assistant integrates with
adapters that connect these devices to online platforms.
These adapters relay data, including instrument status,
alarms, temperature, and pressure readings, to the AI
assistant via various communication protocols. This
ensures both modern and legacy instruments benefit
from AI-driven diagnostics and real-time monitoring,
regardless of their age or design.

4.5 Frequently Asked Questions (FAQs)

– One Click Away

TismoAI Diagnostic Assistant features a robust FAQ
system that delivers quick answers to common
problems, allowing users to resolve issues
independently. This reduces the burden on support
resources, freeing them up for more complex cases.
With a single click, the assistant provides a detailed
solution, significantly reducing troubleshooting time
compared to traditional methods.

4.6 Intuitive User Experience

TismoAI Diagnostic Assistant offers an intuitive
interface and contextual understanding, simplifying
troubleshooting for users of all expertise levels. Its
conversational and interactive features create a
seamless, engaging experience, enhancing user
satisfaction. A chatbot popup will be integrated on the
analytical instrument website, allowing users to quickly
query a frequently asked question or troubleshoot a
new issue. The assistant's responsive UI ensures
smooth functionality on both desktops and smartphones.

4.7 Access to Previous Sessions

Each user session with the assistant generates a unique
public session ID, enabling users to easily return to
previous conversations. A concise session summary is
automatically created and used as context during revisit,
allowing the assistant to quickly understand past
interactions. This eliminates the need for users to repeat
details, streamlining the support process. Especially
when troubleshooting with a service engineer, TismoAI
Diagnostic Assistant saves valuable time and improves

issue resolution, making the experience more efficient
and user-friendly.

4.8 Reduced Downtime

TismoAI Diagnostic Assistant’s scalability ensures
immediate, effective solutions, greatly reducing the
time needed to diagnose and resolve issues. Unlike
traditional support systems that require waiting in
queues or contacting customer support within specific
time zones, TismoAI Diagnostic Assistant offers real-
time, 24/7 assistance. This eliminates delays, enabling
users to troubleshoot problems instantly, whether in a
local lab or globally. By removing these bottlenecks,
businesses experience minimal downtime, ensuring
seamless operations. This enhances productivity and
maximizes profitability by keeping analytical
instruments running efficiently without prolonged
disruptions.

5. Implementation

The implementation of TismoAI Diagnostic Assistant
is centered on a secure yet decoupled architecture,
ensuring seamless integration with a large language
model (LLM) while maintaining system modularity.
This architectural design enables the deployed LLM to
retrieve relevant insights from an internal repository,
which houses extensive domain-specific data related to
the analytical instrument. The repository
accommodates both structured and unstructured data,
necessitating rigorous preprocessing techniques to
refine and filter the dataset. This preprocessing ensures
that only the most relevant information is retained,
optimizing the quality and accuracy of query responses.
Additionally, a dedicated alarm server continuously
monitors the real-time status of the analytical
instrument, providing live updates on operational
conditions. All processed data and real-time alerts are
seamlessly presented through an AI Assistant User
Interface—a smart chat assistant deployed on the
website—designed to facilitate intuitive and efficient
interaction with users. The following sections provide a
detailed analysis of each architectural component and
its role in enhancing system functionality:

5.1 Data Processing

Data preprocessing is a crucial step in refining raw
textual information into a structured and meaningful
format, enabling efficient retrieval and analysis. When
dealing with large volumes of technical
documentation—ranging from service manuals to issue
tracking reports and email threads—raw data often
contains inconsistencies, redundancies, and irrelevant
information that can hinder accurate AI-based
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responses. Preprocessing involves techniques such as
text extraction, segmentation, standardization, entity
recognition, and summarization to ensure that the data
is clean, structured, and contextually relevant. Without
preprocessing, an AI system may struggle with
retrieving precise answers, leading to ambiguous or
irrelevant responses. By implementing a well-defined
preprocessing pipeline, the data fed into the internal
repository becomes highly optimized, significantly
improving the performance of the deployed large
language model (LLM).

To structure the data effectively, different

preprocessing techniques are applied based on
document type. Service manuals, for example, undergo
OCR processing if they are in scanned PDF format,
followed by text segmentation to extract key sections
such as installation guidelines, maintenance procedures,
and troubleshooting steps. Issue tracking reports, which
document past failures and solutions, require
deduplication to remove redundant records,
standardization for consistent terminology, and
sentiment analysis to categorize issues by severity.
Meanwhile, internal knowledge base articles benefit
from content normalization and entity linking,
connecting relevant information across different
sources. Email threads, which often contain fragmented
discussions, undergo thread collapsing to group
messages by topic, noise removal to eliminate

signatures and disclaimers, and topic modeling to
categorize conversations based on subject matter.

Documents related to product updates and
troubleshooting require additional refinement. Product
change notes and firmware updates undergo version
control tracking, ensuring that modifications are linked
to specific firmware versions, while dependency
mapping highlights affected components. FAQs and
troubleshooting guides benefit from question-answer
pair extraction, structuring content into easily
retrievable sections for AI-driven responses. Solution
reports, which document diagnostic findings and

resolutions, require pattern recognition to identify
recurring issues, root cause analysis extraction to
highlight key findings, and cross-referencing to link
reports with related technical documentation. These
preprocessing steps collectively enhance the
accessibility and usability of data, ensuring that AI-
generated responses are both accurate and contextually
relevant.

The impact of preprocessing can be illustrated with a
simple example. Suppose an engineer queries the AI
assistant about a recurring calibration issue. Raw data,
such as an unstructured issue tracking report, might
contain multiple instances of the same problem,
different terminologies used by various engineers, and
lengthy email threads with scattered information. This
could lead the LLM to generate an unclear or

Figure 3: TismoAI Diagnostic Assistant Architecture Diagram



Copyright © 2025 Tismo Technology Solutions (P) Ltd
7

incomplete response. In contrast, preprocessed data
would have a standardized issue description, structured
failure reports, and consolidated solution records,
enabling the LLM to quickly retrieve the most relevant
and precise response. As a result, preprocessing ensures
that AI-driven troubleshooting is efficient, reducing
ambiguity and improving problem resolution times for
users of the analytical instrument.

5.2 Internal Repository

TismoAI Diagnostic Assistant evaluated two different
approaches for managing its internal repository: a data
store managed by Google and a vector database entirely
controlled by Tismo. The first approach leverages
Google’s internal data storage system within Vertex AI,

while the second employs Pinecone, a vector database
optimized for AI-driven applications.

A vector database (Vector DB) is a specialized storage
system designed for managing high-dimensional vector
embeddings rather than traditional tabular data. Unlike
conventional relational databases that rely on structured
query language (SQL) for retrieving information,
vector databases enable semantic search by storing and
querying data in vectorized form. This makes them
ideal for AI applications, especially when handling
unstructured data such as text, images, and audio.
Vector DBs are preferred for LLM training because

they efficiently store and retrieve knowledge, allowing
AI models to generate highly relevant responses based
on user queries.

Pinecone is a leading vector database that enables real-
time similarity searches by indexing vector embeddings.
These embeddings represent the underlying meaning of
data rather than exact keyword matches, allowing for
more accurate and contextually relevant responses.
When a user submits a query, Pinecone searches for the
closest vector representations, ensuring precise retrieval
of information. This capability is crucial in AI-powered
troubleshooting systems like TismoAI Diagnostic
Assistant, where accurate knowledge retrieval
significantly enhances response quality.

In contrast, Google’s Vertex AI leverages its own
internal data store, incorporating advanced AI-driven
indexing and processing techniques. Google performs
extensive pre-processing, improving the efficiency of
knowledge retrieval by integrating structured and
unstructured data seamlessly. One of Google’s key
advantages over Pinecone is its hybrid search
mechanism, which combines keyword-based search
with vector-based semantic search. This hybrid
approach improves retrieval accuracy by balancing
structured query processing with deep semantic
understanding. However, Google’s approach is less
configurable compared to Pinecone, as it abstracts

Figure 4: Indexing in Vector Database
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much of the indexing and optimization behind
proprietary algorithms.

While Pinecone’s reliance on pure semantic search
allows for a more tailored and fine-tuned retrieval
mechanism, Google’s hybrid search method enhances
response accuracy for a broader range of queries.
Organizations leveraging TismoAI Diagnostic
Assistant can choose between these approaches based
on their need for configurability, response precision,
and AI workflow integration.

5.3 LLM Environment

To demonstrate the LLM-agnostic nature of our AI
assistant, two distinct approaches were explored by
Tismo: integration with OpenAI’s GPT 4o-mini
alongside a vector database, and Google Vertex AI
combined with Dialogflow. These implementations
highlight the adaptability of TismoAI Diagnostic
Assistant across different ecosystems. This also ensures
flexibility, cost optimization and regulatory compliance.

● Integration with OpenAI GPT 4o-mini and

Pinecone Vector Database:

OpenAI’s GPT-4o mini, when coupled with a vector
database such as Pinecone, enhances retrieval-
augmented generation (RAG) capabilities. This
integration enables efficient query processing by
leveraging Pinecone’s semantic search over extensive
document repositories, ensuring highly relevant
responses. GPT-4o Mini further improves real-time AI
assistance with low-latency query processing, allowing
for instant and accurate information retrieval.
Additionally, the expandable knowledge base powered
by vector embeddings allows continuous updates to the
AI’s knowledge repository without requiring full
retraining.

● Integration with Google Vertex AI and

Dialogflow

TismoAI Diagnostic Assistant was also integrated with
Google’s Vertex AI and Dialogflow to leverage their
robust cloud-based AI capabilities. This integration
provides scalability and model customization by
enabling organizations to fine-tune and deploy custom
LLMs tailored to their specific use cases. Seamless
integration with enterprise cloud infrastructure ensures
high availability and data security. Additionally,

Figure 5: LLM Agnostic Design of TismoAI Diagnostic Assistant
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Dialogflow enhances AI-driven conversational
experiences, offering advanced assistant functionalities.

5.4 Alarm Server

TismoAI Diagnostic Assistant is designed to
seamlessly integrate with both modern and legacy
analytical instruments, enabling real-time monitoring
and alarm status retrieval without necessitating
modifications to the instrument’s configuration. For
modern instruments equipped with internet connectivity,
TismoAI Diagnostic Assistant leverages pre-built API
endpoints to query the alarm status instantaneously.
This capability allows users to monitor the operational
health of their instruments within a laboratory setting or
across global facilities. Users can directly query the
instrument's alarm status through the TismoAI
Diagnostic Assistant, either verbally or via text input,
enabling quick access to critical information without
navigating complex interfaces. To ensure data security
and compliance, TismoAI Diagnostic Assistant strictly
adheres to established security protocols by querying
only the necessary data while discarding any
extraneous information. Additionally, the system is
designed to comply with industry regulations such as
FDA 21 CFR Part 11, and Good Manufacturing
Practice (GMP) guidelines, ensuring data integrity,
traceability, and audit readiness. This approach not only
facilitates efficient troubleshooting but also enhances
predictive maintenance by providing real-time insights
into instrument status.

For legacy instruments that lack direct internet
connectivity, TismoAI Diagnostic Assistant employs a
specialized adapter tailored to the instrument’s
configuration and accessibility constraints. This adapter
selects an appropriate communication protocol that
aligns with the manufacturer’s specifications and the
organization’s security policies, ensuring seamless
integration. The adapter can be designed to interface
exclusively with a specific instrument model or to
support a broader range of instruments, providing
flexibility for organizations in deploying their
monitoring solutions. Additionally, access control
mechanisms enable organizations to restrict alarm
status queries to authorized individuals or laboratories,
thereby maintaining data integrity and security. As with
modern instruments, real-time alarm status retrieval
from legacy systems enhances troubleshooting
efficiency and supports data-driven decision-making in
laboratory management.

5.5 AI Assistant User Interface

TismoAI Diagnostic Assistant is designed to function
as a chatbot popup, enabling effortless integration into
existing websites without necessitating extensive code

modifications. The user interface (UI) is highly
responsive and intuitive, ensuring a seamless
experience across various devices, including
smartphones, tablets, and desktops. A proprietary
TismoAI Diagnostic Assistant icon is positioned at the
bottom-right corner of the screen, providing quick
access to the assistant. The UI is both expandable and
collapsible, allowing users to minimize or close the
assistant as needed.

To enhance usability, the assistant initially displays
four frequently asked questions (FAQs) in button
format at the top of the popup. Users can select any of
these options to receive instant, curated responses.
Additionally, upon activation, the assistant inquires
whether the user would like to resume a previous
conversation. If the user opts to continue an earlier
session, they are prompted to enter a session ID
corresponding to the desired conversation. Upon
verification, the AI retrieves the internally stored
summary of the previous session, establishing
contextual continuity and enabling a seamless transition.

If the user prefers to initiate a new conversation, they
may indicate so by selecting the appropriate option.
The assistant supports both textual and voice-based
interactions, allowing users to pose queries, ask follow-
up questions, or introduce entirely new topics. The AI
is capable of discerning contextual shifts, ensuring
relevant and coherent responses to diverse inquiries.

Upon concluding their interaction, users have the
option to either close the popup, terminating the session,
or issue a "summarize" command. This action
generates a summary of the current conversation and
assigns a unique session ID, which can be utilized for
future reference. Notably, minimizing the popup retains
the conversation in an active state, whereas closing it
completely ends the session. This approach ensures that
users can flexibly engage with the assistant while
maintaining control over their interactions.

6. Upcoming Capabilities

TismoAI Diagnostic Assistant is set for an exciting
future, continuously evolving to incorporate more
advanced features. As technology progresses, it will
adapt to meet growing user demands, improving
efficiency, accuracy, and performance. With ongoing
enhancements to LLM models, the assistant will
continue to improve over time. Its flexible architecture
ensures seamless integration, making it a dynamic,
future-proof system. Beyond the features discussed,
there is potential to develop additional capabilities
tailored to an organization's needs, helping the assistant
integrate into their existing practices. A few of these
are outlined below:
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6.1 On-Premise Deployment

TismoAI Diagnostic Assistant will enable local
deployment on analytical instruments, providing real-
time AI assistance without the need for constant
internet access. By running an LLM on organization
servers, users will be able to access troubleshooting
support even in offline or restricted environments. This
solution will ensure faster response times, improved
data security, and uninterrupted assistance. Local
processing will reduce reliance on cloud services,
making it an ideal choice for industries focused on data
privacy and reliability, especially in remote or high-
security settings.

6.2 Secure Email-Based Session

Management

TismoAI Diagnostic Assistant will introduce email-
based session management, adding an extra layer of
security and accessibility to past interactions. Users
will receive a session code via email, allowing them to
securely revisit previous troubleshooting conversations
without losing context. This enhancement will protect
user data, prevent unauthorized access, and streamline
issue resolution by maintaining a record of past
discussions. By implementing this feature, TismoAI

Diagnostic Assistant will ensure that users can securely
track and continue their troubleshooting journey
without starting from scratch, enhancing both security
and convenience.

6.3 Smart Feedback Loop

A comprehensive feedback mechanism will be
introduced to refine TismoAI Diagnostic Assistant's
responses based on user interactions. Users will be able
to rate responses, flag inaccuracies, and suggest
improvements, fostering a dynamic learning loop. This
feedback will be analyzed to enhance response
accuracy, ensuring the assistant continuously evolves to
meet user needs. By incorporating machine learning-
driven insights, TismoAI Diagnostic Assistant will
become more precise over time, reducing errors and
providing increasingly relevant solutions. This will
ultimately boost user confidence and satisfaction,
ensuring a more effective troubleshooting
experience.

6.4 Multilingual Text and Audio

Support

To serve a global audience, TismoAI Diagnostic
Assistant will feature expanded multi-language support,
offering both textual and audio-based responses. Users
will receive real-time assistance in their preferred
language, eliminating language barriers and improving
accessibility. Advanced speech synthesis and
recognition will enable seamless voice interactions,

making troubleshooting more intuitive. This
enhancement will benefit multilingual teams, reducing
miscommunication and ensuring a smoother
troubleshooting experience across diverse regions.

Figure 6: TismoAI Diagnostic Assistant in action
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Ultimately, it will boost adoption and efficiency in
international markets, broadening TismoAI Diagnostic
Assistant's reach and impact.

6.5 CDN-Powered Assistant for Seamless

Web Deployment

TismoAI Diagnostic Assistant will integrate with a
Content Delivery Network (CDN), enabling the
assistant to run efficiently on any website worldwide.
This integration will ensure low-latency performance,
faster response times, and seamless accessibility across
multiple geographies. By leveraging CDN technology,
businesses will be able to embed TismoAI Diagnostic
Assistant into their websites, providing instant AI-
driven assistance to users without complex installations.
This scalability will make it an ideal solution for
customer support, product troubleshooting, and
knowledge-sharing platforms, ensuring a consistent and
high-performance experience for users across the globe.

7. Conclusion

The emergence of AI-based troubleshooting software,
as represented by TismoAI Diagnostic Assistant,
represents a turning point in analytical instrument
maintenance and support. By resolving key issues such
as the spread of knowledge, human error, and reliance
on expert technicians, TismoAI Diagnostic Assistant
presents a new model of enhanced efficiency, precision,
and accessibility. With its centralized knowledge base,
real-time diagnosis, voice-based interface, and
architecture independent of large language models, the
AI assistant simplifies the troubleshooting process,
minimizing downtime and enhancing continuity of
operations.

Moreover, the system's flexibility ensures that new and
existing instruments alike can leverage AI-based
diagnostics, thereby closing the gap between
conventional and contemporary maintenance
procedures. With upcoming features such as on-
premises deployment, multilingual support, and
intelligent feedback mechanisms, TismoAI Diagnostic
Assistant continues to innovate, constantly enhancing
its functionalities to align with industry needs.

As the evolution of AI technology continues, its
application in technical support and problem-solving is
bound to become increasingly significant. By
leveraging the potential of AI, organizations become
well positioned not only to transform their
troubleshooting processes but also to establish new
standards for reliability, scalability, and user experience.
The future of instrument maintenance is moving
towards intelligent, data-driven solutions, with

TismoAI Diagnostic Assistant spearheading the
revolution in this paradigm shift.
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