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Abstract: The rapid advancement of autonomous systems has significantly increased interest in intelligent agents capable of managing
complex, multi-step decision-making tasks. One such promising application is the domain of travel planning, which typically requires the
integration of diverse data sources and user preferences. This paper presents the design and development of an AI-powered Travel Planner
agent using Google’s Agent Development Kit (ADK). By leveraging the capabilities of Large Language Models (LLMs) in combination
with custom tool integration, the agent can perform a wide range of tasks—such as suggesting travel destinations based on user interests,
retrieving weather forecasts, searching for flights and accommodations, and generating personalized itineraries. The agent architecture
is modular and supports dynamic interaction through contextual memory, ensuring a seamless conversational experience. Our
implementation showcases how ADK can facilitate the creation of intelligent, tool-driven agents capable of navigating real-world
scenarios, ultimately demonstrating the potential of Al agents in transforming the travel planning process.
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1. Introduction

a) The Rise of AI Agents

The landscape of Artificial Intelligence (Al) is undergoing a
significant transformation. While Large Language Models
(LLMs) have demonstrated remarkable capabilities in under-
standing and generating human language, their typical
application often involves responding to prompts with static
information. The next evolution lies in the development of Al
agents — autonomous systems capable of perceiving their
environment, making decisions, and taking actions to achieve
specific goals. These agents represent a paradigm shift,
moving beyond simple question-answering towards dynamic
problem-solving. They achieve this by integrating the
reasoning power of LLMs with the ability to use external
tools and capabilities, allowing them to interact with the
world and perform complex, multi- step tasks. This move
towards more autonomous Al signifies an increasing
capability to tackle objectives that previously demanded
significant human intervention and coordination. The
fundamental difference lies in their ability to act and adapt
based on real-time information and tool outputs, rather than
just generating text based on pre-existing knowledge.

b) Introducing Google’s Agent Development Kit

ADK Developing these sophisticated Al agents involves
managing intricate workflows, coordinating multiple tools,
maintaining context (memory), and orchestrating the
underlying LLM’s reasoning process. Recognizing these
challenges, Google introduced the Agent Development Kit
(ADK), a framework designed to simplify and structure the
creation of such agents. ADK provides developers with a set
of conceptual components and architectural patterns,
primarily revolving around the core ideas of Agents, Tools,
and Memory. The purpose of ADK is not merely to provide
an SDK, but to offer a structured approach that promotes
modularity and leverages LLMs effectively for orchestration
tasks. By providing abstrac- tions like agent classes and tool
interfaces, ADK guides devel- opers towards separating

concerns — distinguishing the LLM interaction logic from
the specific implementation of tools or the management of
conversational state. This structured methodology is vital
for managing the inherent complexity of building robust
and scalable agentic systems.

¢) The Use Case: A Smart Travel Planner Agent

This article demonstrates the practical application of
Google’s ADK by guiding developers through the process of
building a smart Travel Planner agent. Travel planning is an
ideal use case for showcasing ADK’s capabilities because it
inherently involves multiple distinct sub-tasks, requires
access to diverse external information sources, and benefits
significantly from maintaining context across user
interactions. A well- designed Travel Planner agent could
offer significant benefits, such as providing personalized
destination recommendations based on vague criteria,
streamlining the search for flights and accommodations,
consolidating essential travel information, and generating
tailored itineraries. Unlike simpler agent tasks, travel
planning often involves ambiguity (e.g., “somewhere warm
and cheap”), dependencies on volatile external data (flight
prices, weather forecasts), and sequential decision- making
(choosing a destination influences flight and hotel searches).
Successfully modeling and implementing such an agent
using ADK effectively demonstrates the framework’s utility
for tackling real-world complexity.

2. System Overview

The Smart Travel Planner agent is an Al-powered system
built using Google’s Agent Development Kit (ADK) to
streamline the travel planning process through autonomous
decision-making, contextual understanding, and dynamic
tool integration. Traditional travel planning involves
juggling multiple platforms for destination research, weather
forecasts, flight and hotel bookings, and itinerary
creation—leading to a fragmented user experience. Our
system addresses these challenges by combining the
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reasoning capabilities of Large Language Models (LLMs)
with real-time data access via ex- ternal APIs. The agent
operates through modular components defined by ADK:
Agents that orchestrate the flow, Tools that fetch data (e.g.,
flights, weather), and Memory that maintains context across
conversations. The use of Python ensures extensibility and
smooth API integration. When a user initiates a query like
“Find me a warm destination under $500,” the agent
autonomously decomposes the task, interacts with relevant
tools, and returns a comprehensive, customized travel plan.
This project showcases how agentic design, empowered by
ADK, can address complex, real-world problems through
adaptive, goal-driven behavior. The modular and scalable
architecture allows future extensions to support additional
use cases such as group planning, budget optimization, or
visa requirement checks, setting a foundation for intelligent,
end- to-end travel solutions.

SMART TRAVEL PLANNER
HOW IT WORKS

Find me a warm

destination under Comprehensive

$500 travel plan

.
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Figure 1: Pictorial Representation of System Overview

3. Related Work

1) Traditional Travel Planning Systems

e Triplt, Google Trips, and Kayak pioneered itinerary
management tools.

e These systems used static workflows and rule-based
logic, limiting real-time adaptability

e« No memory or user context was maintained between
sessions.

2) Al-Powered Travel Assistants

Emergence of systems using GPT-based conversational
agents for itinerary suggestions and destination information
Stateless interactions often limit personalization across
multi-turn conversations.

Example: ChatGPT plugins can retrieve hotel/flight data but
lack orchestration capability.

3) Autonomous Al Agents

e Tools like Auto-GPT, BabyAGI, and CrewAl introduced
autonomous decision-making agents that can plan and
execute tasks in a chain.

e These agents use task decomposition, LLMs, and tool
calling, but are often unstructured and fragile.

4) Agent Frameworks with Orchestration and Memory
a) Google’s Agent Development Kit (ADK) offers:

e Modular architecture: Agents, Tools, and Memory.
¢ Built-in memory for contextual continuity.
o Separation of concerns between reasoning and
execution.
b) ADK provides structure to build reliable agentic work-
flows for travel and beyond.

5) Real-Time Data Integration in Travel Tools
a) Recent systems incorporate APIs like:
o Skyscanner, Amadeus, and Booking.com for flight-
s/hotels.
e OpenWeatherMap,
supplementary info.
b) However, many systems remain siloed, without holistic
coordination.

CurrencyLayer, etc., for

6) Context-Aware and Personalized Planning

a) Some research focuses on personalizing travel using:
e User profiles (past travel history, preferences).
e Memory-based suggestion systems.

4. System Design

The development of a Smart Travel Planner Agent using
Google’s Agent Development Kit (ADK) involves a
structured approach encompassing environment setup,
modular task decomposition, and agent-tool orchestration.
This section describes the system architecture and
implementation method- ology.

1) Environment Setup and Configuration

A robust development environment is critical to ensure

smooth execution and prevent runtime issues. The proposed

system uses Python 3.9 or newer to ensure compatibility

with modern Al libraries. Python’s package manager pip is

employed to install ADK and its dependencies.

e Python: Version 3.9 or above is required.

e pip: Used to install ADK and related libraries.

e API Keys/Credentials: Required for LLM services (e.g.,
Google Gemini) and APIs (e.g., weather, flights).

Credentials are securely managed using environment
variables (e.g., GOOGLE _API KEY,
WEATHERﬁAPIiKEY) to

prevent hardcoding. ADK can be installed via the following
command:

pip install google-agent-development-kit

After installation, basic configuration includes setting
authentication credentials through environment variables or
secure ‘.env* files.

2) Functional Architecture of the Travel Planner Agent

The agent operates as a modular, extensible system capable

of managing multi-turn interactions. It utilizes three main

components defined by ADK: Agents, Tools, and Memory.

a) Agent Responsibilities: The agent is designed to perform
several travel-related tasks:

e Destination Suggestion: Recommends locations based
on interests, budget, season, and travel style.

e Destination Information Retrieval: Retrieves cultural
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3)

and safety information.

Flight Search: Searches for available flights (mock data
for prototype).

Hotel Search: Finds accommodations (mock data
assumed).

Itinerary Generation: Produces daily activity plans.
Weather Forecasting: Provides forecasts for travel dates.
Packing Suggestions: Creates packing lists based on trip
context.

Currency Conversion: Assists in currency conversions.
Budget Estimation: Estimates cost of travel plans.

Architecture Overview

This section outlines the various tools integrated into the
Smart Travel Planning Agent. Each tool is designed to
simulate or enhance real-world travel assistant capabilities.

a)

b)

Y

d)

e

Destination Suggest Tool

Description: Suggests travel destinations based on
user- specified criteria such as budget, interests, and
travel dates. Core Functionality: Analyzes user
preferences to return a curated list of suitable travel
destinations.

Implementation Source: Internal logic or integration
with a curated destination knowledge base or web search
services.

Destination InfoTool
Description: Fetches detailed
selected travel destination.

Core Functionality: Retrieves facts, cultural notes,
safety advice, and major points of interest.
Implementation Source: Web Search API (e.g.,
Google Search), Wikipedia API, or Travel Guide APIs.

information about a

Flight Search Tool (Mock)

Description: Simulates flight search based on user-
defined origin, destination, and travel dates.

Core Functionality: Returns a list of mock flight
options including price, duration, and schedule.
Implementation Source: Mock function utilizing
randomly generated or hardcoded data.

Hotel Search Tool (Mock)

Description: Simulates ~ hotel =~ accommodation
searches based on location, dates, and user preferences.
Core Functionality: Returns a list of mock hotel listings
with pricing, ratings, and availability.

Implementation Source: Mock function utilizing
hardcoded or randomized hotel data.

WeatherInfoTool

Description: Provides weather forecasts for specified
travel locations and dates.

Core Functionality: Supplies current conditions and
fore- casted weather information.
Implementation Source: Weather APIs
OpenWeatherMap or WeatherAPI.

such as

Currency Converter Tool
Description: Performs currency conversion between

&

h

different currencies.

Core Functionality: Converts amounts using real-time
or cached exchange rates.

Implementation Source: Currency Conversion API
(e.g., Exchange Rate-API) or financial libraries.

Packing Suggest Tool

Description: Generates a suggested packing list tailored
to the destination and trip context.

Core Functionality: Considers weather, destination
type, and planned activities to recommend items.
Implementation Source: Internal rules-based logic
combining contextual parameters.

Itinerary Create Tool
Description: ~ Automatically
itinerary based on user inputs.
Core Functionality: Organizes activities, bookings,
and leisure time into a structured schedule.
Implementation Source: Internal logic leveraging user
preferences and destination data.

creates a day-wise

Budget Estimate Tool

Description: Estimates the total cost of the planned trip.
Core Functionality: Calculates budget based on
simulated flight and hotel data, along with assumptions
on local expenses.

Implementation Source: Internal computation using
mock datasets and cost estimation models.

—
DestinationSuggestToo
Recommend destintions

DestinationinfoTool |,
Retrieve datails
about destinationss

ItineraryCreateTool
Generate itineraries

CurrencyConverterTool
Perform conversions

‘WeatherinfoTool
Find 1light options
batwesn currencies

—_—
FlightSearchToal (Mock)
Find flight options

| Travel Planner Agent
(LLM + ADK)

ltineraryCreateTool
Generate itinerares

=

PackingSuggestTool
Oitfer packing suggestions

Figure 2: System Architecture of the Travel Planner Agent

5.

Implementing the Travel Planner with ADK

With the design architecture established, the subsequent step
involves implementing the Travel Planner Agent utilizing the
structures provided by Google’s Agent Development Kit
(ADK). The ADK offers a modular framework that facilitates
the construction of intelligent, tool-augmented agents by
lever- aging language models in conjunction with external
APIs and tools.

The implementation process primarily involves three key
components:

D
a)

Defining the Agent Structure

The Agent Class in ADK: In applications developed
using the Agent Development Kit (ADK), the Agent
class serves as the central orchestrator of the system. Its
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primary responsibilities include interpreting user queries

or tasks, selecting the appropriate tool(s) to invoke,

managing tool inputs and outputs, and synthesizing the
final response delivered to the user.

b) Inheritance from the Base Agent: The ADK frame-
work provides a foundational agent class, typically
named BaseAgent or simply Agent, which
encapsulates the core operational mechanics of an agent.
These include:

e Prompt Construction: Dynamically building
prompts for the underlying language model or
planner.

e Tool Routing: Selecting and invoking registered
tools based on user intent.

e Memory Integration: Maintaining conversational
or contextual memory (if supported) for stateful
interactions.

e Execution Management: Handling the logic and
flow of decisions within the agent loop.

By subclassing the base agent, developers can implement
customized agents for specific domains while leveraging the
modular and extensible capabilities of the ADK framework.

Figure 3: Defining Agent Structure

2) Creating and Integrating tools

During the implementation phase within the Agent
Development Kit (ADK), every tool identified in the design
phase must be developed into a fully functional component.
This usually involves creating a dedicated class for each tool,
which commonly inherits from a shared Tool base class or
implements a specific interface prescribed by the ADK
framework. This approach enforces a standardized structure
and behavior across all tools, facilitating easier management
and integration. A key aspect of defining a tool is
assigning it a unique and meaningful name alongside a
detailed description. This description is essential because it
helps the language model understand the tool’s purpose and

capabilities, enabling it to intelligently select the appropriate
tool during runtime based on user input or task requirements.
Furthermore, the input schema for the tool must be carefully
defined to specify what kind of data the tool expects. This
schema acts as a contract that validates and structures the
input parameters, reducing errors and ensuring consistency.
The execution logic, which is the core functional part of the
tool, processes the validated input to perform the intended
operation, such as querying a database, invoking an API, or
running a custom algorithm. Together, these elements enable
seamless interaction between the language model and
external functionalities, allowing the agent to extend its
capabilities dynamically and effectively.

Figure 4: Creating and Integrating tools
3) Handling User Input and Orchestrating Tasks

Once the agent and its tools are defined, the main execution
flow involves receiving user input, passing it to the agent,
and letting ADK manage the orchestration process. The
agent, leveraging its configured LLM and the provided tool
descriptions, interprets the user’s request. This might involve
a single tool call (e.g., “What’s the weather in London?”’) or
multiple tool calls for more complex requests (e.g., “Suggest
cheap destinations in Asia for May, then find flights for the
best option™).

Figure 5: Query 1: Handling User Input and
Orchestrating Tasks
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Figure 6: Query 2: Handling User Input and Orchestrating
Tasks

Figure 7: Query 3: Handling User Input and
Orchestrating Tasks

4) Managing
Implementation)
As discussed in the design phase, managing state (memory)
is crucial for context-aware conversations. While the
specifics depend heavily on ADK’s implementation details,
conceptually, memory access might occur within the agent’s
main loop or even within tools. For instance, the agent could
store key information extracted from user queries (preferred
dates, destination, budget) in a structured memory object.
Tools might then access this memory to retrieve context.

Agent  State/Memory  (Conceptual

Figure 8: Managing Agent State

This conceptual example shows how stored preferences
could influence a tool’s output. Effective state management
transforms the agent from a simple tool router into a system
capable of handling complex, evolving tasks like planning an
entire trip over multiple interactions. It provides the
continuity needed for meaningful dialogue and personalized
assistance.

5) Hlustrative Code Snippets in Action

To consolidate the implementation concepts, let’s review the
key code structures working together.

a) Snippet 1 Recap: Agent Definition: The TravelPlanner-
Agent class serves as the central orchestrator, initialized with
an LLM client and instances of all the necessary tools. Its run
method is the entry point for user queries.

Figure 9: Snippet 1 Recap: Agent Definition

b) Snippet 2 Recap: Tool Definitions: Tools like WeatherIn-
foTool and MockFlightSearchTool are defined as classes,
each with a specific name, a detailed description for the
LLM, an optional input args schema, and the execute method
containing the core logic (calling APIs or running internal
functions).

Figure 10: Snippet 2: Tool Definitions

c) Snippet 3 Recap: Execution Flow Example: Running the
agent involves calling its run method with a user query.
ADK’s internal mechanisms then take over, using the LLM
to interpret the query, select the appropriate tool(s) based on
their descriptions, extract arguments, execute the tool(s), and
formulate a final response.

query = "W her fc t f
run(query)

response = trave

query2 = "Find mock rom Lor
response2 = travel .run(query2)

Figure 11: Snippet 3: Execution Flow Example

6. Exploring Advanced Capabilities and
Future Prospects

The current implementation of the Travel Planner agent
establishes a solid foundational system. However, its true
potential is unlocked through strategic expansion. The
modular architecture of the Agent Development Kit (ADK)
facilitates such enhancements, enabling the development of
more intelligent, personalized, and interactive agents.

1) Personalization
For the agent to become truly intelligent, it must tailor its
recommendations based on individual user preferences. This
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requires the implementation of persistent, long-term memory

structures. Rather than relying solely on short-term dialogue

context, the agent can utilize structured user profiles stored

in external databases. These profiles may include:

a)  Travel History: Previous destinations, trip dates, and
travel companions.

b) Preferences: Seating preferences (aisle/window),
preferred airlines or hotel chains, travel styles (luxury,
bud- get, adventure), and personal interests (e.g.,
nightlife, museums, hiking).

c¢) Loyalty Programs: Frequent flyer memberships and
hotel loyalty program details.

ADK’s memory modules can be extended or integrated with
external data stores to enable such personalization,
enhancing the overall travel planning experience.

2) Real-Time Data Integration

Currently, the agent relies on mock or static data. A

significant upgrade would be the integration of real-time data

APIs, offering dynamic and up-to-date information:

o Flight APIs: Real-time availability, dynamic pricing,
and booking capabilities via platforms like Skyscanner,
Amadeus, or Sabre.

o Hotel APIs: Real-time room availability and pricing
from services such as Booking.com, Expedia, or Global
Distribution Systems (GDS).

e Additional Data: Live updates on travel advisories, visa
regulations, local events, and public transportation.

This integration requires robust engineering for handling
network failures, parsing diverse data formats (e.g.,
JSON/XML), managing authentication, and employing
caching to adhere to rate limits. While ADK assists with
orchestration, the tool implementation must ensure resilience
and reliability.

3) Collaborative Planning

Travel planning often involves multiple participants.

Enhancing the agent to support collaborative planning

introduces new capabilities:

e Merging preferences from multiple users.

o Resolving conflicting requirements (e.g., budget or
activity preferences).

o Enabling group decisions through voting or consensus
mechanisms.

This functionality necessitates complex state management
and memory structures to track interactions across multiple
users simultaneously.

4) Integration with External Applications

To streamline the user experience, the agent can be inte-

grated with third-party applications:

o Calendar Export: Directly exporting planned itineraries
to Google Calendar or Outlook.

e Map Integration: Visualizing destinations and points of
interest using Google Maps or Apple Maps.

o Booking Handoff: Initiating bookings by pre-filling web
forms or redirecting users to booking pages with
populated travel details.

5) Handling Complex Dialogues

Natural conversations are rarely linear. An advanced agent

must effectively manage the following:

e Clarification: Prompting the user for specifics when
input is ambiguous (e.g., “Which airport in London did
you mean?”).

e Error Recovery: Gracefully handling failures (e.g., “Un-
able to find flights on that date. Shall I try nearby dates?”).

e Context Switching: Managing simultaneous planning
tasks, such as comparing multiple destinations.

e Mixed Initiative: Allowing both the user and the agent
to steer the conversation naturally.

Leveraging ADK’s orchestration engine in combination with
powerful LLMs enables the construction of agents capable of
managing such sophisticated and dynamic dialogue flows.

7. Use Cases and Scenarios

1) Example Interactions

Demonstrate how the agent responds to user queries:

e Query: “Suggest a beach destination in Europe for
March.”

e Response: “Here are some beach destinations in Europe
for March: Barcelona, Nice, and Lisbon.”

2) Testing and Evaluation

The effectiveness of the Travel Planner agent was validated
through a combination of functional, qualitative, and user-
centric testing methods. This ensured that both the system’s
technical reliability and user experience met the intended
goals.

3) Functional Testing

Each individual tool integrated into the agent—such as
destination  suggestions, flight search, and hotel
recommendations was subjected to unit testing to verify
correctness. Key scenarios included:

a) Valid Inputs: Ensuring tools responded accurately to
well-formed queries (e.g., “Find hotels in Tokyo under
$100 per night”).

e Invalid Inputs: Testing agent responses to incomplete
or ambiguous queries (e.g., “Find something nice”).

e Tool Chaining: Verifying successful orchestration of
multi-step queries involving sequential tool calls.

b) Conversational Testing

Using simulated dialogues, various travel-related

conversations were conducted to test the agent’s dialogue

management and reasoning. Evaluation criteria included:

e Relevance of Responses: Appropriateness and
usefulness of agent-generated replies.

e Context Retention: Agent’s ability to maintain state
across turns.

e Clarification Handling: Effectiveness in resolving
ambiguities (e.g., asking follow-up questions).

¢) Performance Evaluation
Latency was measured during tool execution to evaluate
response times, particularly for simulated external API calls.
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The average response time per query was under 2.5 seconds
using mock data, ensuring acceptable interactivity for end
users.

d) User Feedback

A small-scale user study was conducted with 10 participants

who interacted with the agent for realistic travel planning

tasks. Feedback was collected wusing Likert-scale

questionnaires and open-ended responses. The results were

summarized as follows:

o Ease of Use: 90% of users found the agent intuitive and
easy to interact with.

o Usefulness: 80% agreed the agent offered valuable
recommendations.

e Areas for Improvement: Users requested more real-
time data and personalization.

e) Limitations

The current implementation utilizes static/mock data,
limiting real-world applicability. Additionally,
personalization and collaborative planning are not yet fully
supported, which were highlighted as areas for future
enhancement by users.

f) Summary

Overall, the Travel Planner agent demonstrated high
functional accuracy, efficient orchestration of tools, and
positive user engagement in a controlled environment. Future
iterations aim to incorporate live data integration, user profile
management, and collaborative multi-user planning

capabilities for broader deployment.
Travel Planner &
Find hotels in Tokyo under$100 per night

Find hotels in Tokyo under $100 per night ~ Submit

Here are some hotels in Tokyo within your budget:

Hotel Sunroute Plaza Shinjuku

$85/night

0,2 mi from city center

Shibuya Granbell Hotel

$90/night

04 mi from city center

Hotel Monterey Akasaka

$95/night

1,0 mi from city center

A Find flights
Figure 12: Testing and Evaluation of User Interface

Cet travel E letinerarry

8. Conclusion

This article has navigated the process of conceptualizing,
designing, and implementing a Smart Travel Planner agent
using Google’s Agent Development Kit (ADK). The
development journey began with a deep understanding of
ADK’s foundational components—Agents, Tools, and
Memory—and their role in enabling structured, multi-step
workflows in Al systems. A multi-tool architecture was
outlined, mapping specific tasks to appropriate tools, and
highlighting the im- portance of well-defined tool
descriptions for effective LLM orchestration.

The implementation phase demonstrated the integration of
these components through illustrative Python code snippets,
covering agent definition, tool integration, and execution
flow. While a basic framework was realized, the project also
laid out promising directions for enhancement—such as
real-time data integration, personalized user experiences, and
more sophisticated conversational capabilities. The Smart
Travel Planner presented herein should be viewed as a
foundational prototype—one that showcases ADK’s
flexibility and potential. Developers are encouraged to
extend this work by implementing the full toolset as
envisioned, replacing placeholder data sources with real-time
(and preferably free- tier) APIs, and optimizing the agent’s
conversational and memory capabilities. These efforts will
not only enhance the agent’s practical utility but also
deepen understanding of ADK’s broader applicability in
building powerful, tool- augmented AI systems. The
emergence of agentic Al systems, enabled by platforms like
Google’s ADK, marks a significant shift in the landscape
of human-computer interaction and task automation. By
harnessing the reasoning capabilities of LLMs alongside
actionable tools and persistent memory, these systems can
address complex, real-world problems—such as travel
planning—with an unprecedented level of adaptability and
intelligence.

As these frameworks continue to evolve, and as the
developer community gains expertise in their use, we are
poised to witness a transformative era in Al—where
intelligent agents become integral to our digital workflows,
daily decision- making, and personalized services.
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