Exploring the Evolution and Applications of Al
Assistants in Multimedia Networking

Ivan Seslija
Student ID: V00864072

December 11, 2023

Abstract

Artificial Intelligence (AI) assistants have become ubiquitous in our digital lives,
with tech giants like Google and Amazon offering their versions of Al-powered
assistants. This report provides a comprehensive survey of Al assistants, focusing on
the well-known offerings by Google and Amazon. In addition, this report delves into
the various aspects of ChatGPT, an advanced language model, and its applications
in the context of Al assistance.

The report begins with an introduction to the growing importance of Al as-
sistants in our daily lives. It then explores the capabilities and functionalities of
Google and Amazon Al assistants, highlighting their evolution and impact. Mov-
ing forward, the report provides an in-depth overview of ChatGPT, covering its
natural language understanding, language generation, multimedia integration, and
considerations regarding security and privacy.

Furthermore, the report discusses the use cases and applications of ChatGPT
in multimedia networking scenarios, shedding light on its potential benefits. It
also addresses the challenges and limitations faced by Al assistants and ChatGPT,
offering insights into areas for future improvement.

By the end of this report, readers will have a comprehensive understanding of Al
assistants and the significance of ChatGPT in the field of multimedia networking,
with a focus on their capabilities, limitations, and potential applications.
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1 Introduction

Artificial Intelligence (AI) has witnessed remarkable advancements in recent years, revo-
lutionizing various aspects of our lives. Among these advancements, Al-powered virtual
assistants have emerged as indispensable tools in our digital age. These intelligent assis-
tants, also known as Al assistants, have gained widespread popularity and are offered by
major tech giants such as Google and Amazon.

The primary objective of this report is to provide a comprehensive survey of Al assis-
tants, with a particular focus on the offerings by Google and Amazon. Al assistants are
sophisticated Al-driven systems designed to understand and respond to human voice com-
mands, perform tasks, provide information, and assist with various daily activities. They
have become integral components of smart devices, such as smartphones, smart speakers,
and even automobiles, profoundly impacting the way we interact with technology.

In addition to examining Google and Amazon Al assistants, this report will delve into
several aspects of ChatGPT, an advanced natural language processing model developed
by OpenAl. ChatGPT represents a significant advancement in Al technology, enabling
human-like conversations and interactions through text-based interfaces.

The report will explore the following key aspects of ChatGPT:

e How the Assistant Model Works: We will delve into the inner workings of ChatGPT,
understanding how it processes language and maintains context during conversa-
tions.

e Latest GPT Model: ChatGPT’s capabilities are closely tied to the specific GPT
model it incorporates. We will discuss the latest GPT model used in ChatGPT and
its impact on the Al assistant’s performance.

e Creating Custom Plugins: One of the remarkable features of ChatGPT is its exten-
sibility through custom plugins. We will explore how developers can create custom
plugins to enhance ChatGPT’s capabilities.

e Network Communication: Interactions involving ChatGPT require network com-
munication. We will briefly discuss data exchange during ChatGPT interactions,
considering its implications and potential optimizations.

In conclusion, this report aims to provide readers with a comprehensive understanding
of AT assistants, with a specific focus on Google and Amazon Al assistants, as well as
the multifaceted capabilities of ChatGPT. By exploring their functionalities, use cases,
challenges, and opportunities, we can gain insights into the evolving landscape of Al-
powered assistance and its impact on our digital lives.

2 Background and History

The global voice assistant market has experienced remarkable growth in recent years.
According to a report by Astute Analytica, the number of digital voice assistants in use
has surged from approximately 4.4 billion in 2022 to a projected 8.4 billion by 2024 [1].
Further highlighting market dynamics, a study by Yaguara.co reveals that 36% of voice
search users prefer Google Assistant, while Amazon’s Alexa is the choice for 25% of users



[2]. These statistics underscore the rapidly increasing dependence on voice technology
and the dominant market positions of these two voice assistants.

Al voice assistants are sophisticated software programs that interact with users through
voice commands. They understand natural language, making it easier for people to inter-
act with their devices using conversational speech. These assistants can perform a variety
of tasks, such as setting reminders, answering questions, playing music, controlling smart
home devices, and providing weather updates or news. They use advanced technologies
like natural language processing, machine learning, and voice recognition to understand
and respond to user requests, and are integral to many smart devices and applications.

In the realm of AI advancements, OpenAI’s GPT models like GPT-4 and GPT-3.5
have redefined the capabilities of Al assistants. These models, trained in natural and
formal language, respond to inputs known as ”prompts.” This approach allows for a broad
range of applications, from content generation to conversation. Moreover, in the context
of assistants powered by these large language models, they can perform complex tasks,
operating within a model’s context window and utilizing tools for advanced functions
such as code execution or information retrieval [3].

3 Technical Overview

In an AT assistant system, user interactions are processed through a complex flow to detect
and respond to user intent. This process typically begins with the user’s input, which is
analyzed by an Al service like Dialogflow to understand the request [4]. Following intent
detection, the system may query external APIs or databases, executing necessary actions
to gather information. The Al service then formulates a response that is conveyed back
to the user, completing the interaction cycle.
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Figure 1: Schematic overview of an Al assistant interaction model.

The Machine Learning Layer, or the conversational layer, is the decision-making heart
of an Al voice assistant. It integrates Natural Language Processing (NLP) and Under-
standing (NLU) to comprehend and process human speech, transforming it into struc-
tured data that the system can act upon. Leveraging deep learning, this layer discerns
patterns in language, understands context, and directs the voice assistant’s responses and
actions based on a decision tree. This intricate system ensures that the user’s queries are

accurately interpreted, leading to precise and relevant responses, as outlined in the work
by Arora et al. (2021) [5].



4 Case Studies: Google and Amazon Assistants

4.1 Google Assistant

Google Assistant operates through key concepts like Action, Intent, and Fulfillment. An
Action initiates the conversation, while Intent represents the user’s desired task, ranging
from simple web searches to controlling smart devices. Fulfillment involves executing the
intent through an app or service. The process, cloud-based and device-independent, in-
volves the Assistant receiving user utterances and routing them to the fulfillment service,
which then processes and responds appropriately [6].
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Figure 2: Overview of Google Assistant.

4.2 Amazon Alexa

Amazon Alexa’s operation mirrors that of Google Assistant, utilizing voice commands to
initiate interactions. Users activate Alexa with a wake word, followed by a query. The
device sends the spoken words to Amazon’s cloud service, where they undergo speech
recognition and intent interpretation. The Alexa service then communicates with an
AWS Lambda function, which acts as a backend, processing the intent and returning the
response to the Alexa-enabled device [6].
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Figure 3: Overview of Alexa Assistant.



5 In-Depth Analysis of ChatGPT

OpenAT’s text generation models, commonly known as generative pre-trained transform-
ers or "GPT” models, include versions like GPT-4 and GPT-3.5. These models have
undergone extensive training to comprehend both natural and formal language. When
provided with prompts, GPT models, such as GPT-4, generate text-based responses. The
process of programming these models involves crafting prompts that provide instructions
or examples for completing specific tasks. The versatility of GPT-4 extends across a wide
range of applications, encompassing content generation, code creation, summarization,
creative writing, and more. [3]

In addition to GPT models, OpenAl introduces the concept of Assistants. Assistants
are entities powered by large language models like GPT-4, and they excel in performing
tasks on behalf of users. These AI Assistants rely on instructions embedded within the
context window of the model. They are also equipped with the capability to access various
tools, both provided by OpenAl (such as Code interpreter and Knowledge retrieval) and
externally developed tools via Function calling. Furthermore, Assistants are designed to
manage conversations effectively through persistent Threads, which store message history
and truncate it when it exceeds the model’s context length. They can also work with
files in multiple formats, either creating them or referencing them within conversations.
This multifaceted approach empowers Al Assistants to handle a diverse range of tasks
and interactions, making them powerful tools for developers and users alike. [7]

5.1 ChatGPT Assistants: Functionality Overview
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Figure 4: Overview of GPT Assistant.

Threads hold conversations and store Messages, which are the basic units of commu-
nication. Messages can contain various types of content like text, images, and files, all
organized within the Thread’s context. Runs represent the Assistant’s task execution in
a conversation, using both its configuration and the Thread’s Messages. The granularity
of Run Steps offers a detailed view of the Assistant’s decision-making process.

In this setup, Assistants have access to various tools. The Code Interpreter tool allows
them to securely write and run Python code in a controlled environment. Knowledge
Retrieval expands their capabilities by providing access to external information, such
as product details or user-provided documents. Function Calling, similar to the Chat
Completions API, adds an extra layer of functionality. Developers can specify functions
for the Assistant, enabling it to intelligently determine which functions to execute along
with their arguments. This comprehensive toolkit equips ChatGPT-based Assistants to



perform diverse tasks and engage in complex conversations across various domains and
use cases. [7]

5.2 ChatGPT and Image Analysis

GPT-4 with Vision, often referred to as GPT-4V or gpt-4-vision-preview in the API,
introduces a significant advancement by allowing the model to process images and respond
to questions related to those images. Traditionally, language model systems like GPT-4
were primarily text-based, limiting their applicability to tasks that solely involved text
inputs. This restriction posed constraints on the range of use cases where these models
could excel.

With the integration of vision capabilities into GPT-4, it now becomes a versatile
multimodal model capable of handling both text and images. Developers and users can
leverage this capability to engage in more interactive and context-rich conversations with
the model. This marks a notable step forward in Al technology, enabling Al systems to
bridge the gap between text and visual information, opening up new possibilities for a
wide range of applications and scenarios. It’s important to note that while GPT-4 with
Vision is accessible to developers through the gpt-4-vision-preview model and the Chat
Completions API, it is currently not supported by the Assistants API, which is focused
on text-based interactions. [§]

5.3 ChatGPT Plugins and User-Made APIs

The API provides a powerful capability to describe functions within an API call, allowing
you to specify functions and their arguments in your input. The model can intelligently
generate a JSON object containing the appropriate arguments for one or multiple func-
tions based on your description. However, it’s essential to clarify that the Chat Com-
pletions API itself does not directly execute these functions; instead, it generates JSON
output that you can use in your own code to call the functions.

The latest models, including gpt-3.5-turbo-1106 and gpt-4-1106-preview, have been
trained to not only detect when a function should be called based on the input but also
to generate JSON output that closely adheres to the function’s signature. This enhanced
capability introduces exciting possibilities for building applications with advanced func-
tionality. [9]

5.4 ChatGPT Network Capture

In the network traffic captured during a session involving a request to ChatGPT for
naming ideas for orange cats, the Wireshark screenshot reveals a sequence of interactions
over a secure connection. The traffic flows predominantly over TCP, with port 443 in use,
indicating encrypted HT'TPS communication, likely to protect the privacy and integrity
of the data exchanged. Notable in this capture are the TCP flags, such as SYN and ACK,
which manage the setup and maintenance of the TCP connection, while PUSH and FIN
flags control the flow and termination of the data exchange. Retransmission flags are
also observed, suggesting some packets were not successfully transmitted on the first
attempt, which could be due to network congestion or other transmission errors. This
detailed capture underscores the complexity and robustness of the protocols governing
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Figure 5: Packet Capture from ChatGPT

internet communication, particularly when interacting with sophisticated Al services like
ChatGPT.

Current Limitations and Developer Considerations

As of the latest release, GPT-4, while a powerful language model, serves primarily as
a tool for developers. Those intending to utilize this technology must be prepared to
establish and maintain their own hosting solutions. This necessitates the deployment of
infrastructure capable of managing the high traffic and data processing demands inherent
to GPT-4. Developers must ensure robust server capabilities and a scalable resource
strategy to accommodate growing usage needs.

Despite GPT-4’s introduction of vision capabilities, these have not yet been integrated
into conversational Al assistants. This limitation presents a significant opportunity for
future enhancements, as multimodal functions could greatly expand the model’s applica-
bility and efficiency.

Anticipated Enhancements and Vision

The team behind GPT-4 acknowledges its current limitations and is actively working on
future developments, which will be introduced in subsequent phases. Upcoming improve-
ments, as indicated on their website [7], include:

e Support for Streaming Output: This feature will enable developers to receive
ongoing updates during a single request, facilitating dynamic and real-time inter-
actions essential for applications requiring interactive guidance or adaptable con-
versation flows.

e Support for Notifications: Future updates will replace the polling mechanism
with a notification system, enhancing the responsiveness of applications by provid-
ing real-time status updates and changes.

e Integration with DALL-E: The combination of GPT-4’s language capabilities
with DALL-E’s image generation will unlock new creative possibilities, such as
producing visuals directly from textual descriptions within conversations.



e Browsing Capability: With this integration, GPT-4 will gain the ability to in-
teract with web content, enabling the Al to incorporate web-sourced information
in its responses.

e Enhanced User Message Creation: The inclusion of image-based message cre-
ation will lead to more engaging interactions, expanding the Al’s utility in sectors
like customer service and education.

6 Conclusion

While digital assistants like Alexa and Google Assistant have long been at the forefront
of conversational Al, ChatGPT introduces a new paradigm of accessibility for the ev-
eryday developer. Its open platform and extensive capabilities enable a wider audience
to innovate and create bespoke Al-driven applications. With the roadmap of planned
improvements, ChatGPT is poised to not only democratize access to advanced Al but
also to significantly enhance the utility and efficiency of conversational interfaces. The
impending integration of multimodal functionalities and real-time processing capabilities
will further solidify its position in the market. As such, we can expect that the influence
of ChatGPT will grow, fostering a new era of Al applications that are more versatile,
interactive, and user-centric.
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