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I. [bookmark: _tqm8fkv30fna]Introduction

	The software to be produced is the LA County Parks and Recreation customer support A.I agent. This software will answer most commonly asked questions, provide information about parks in Los Angeles County, and provide an extensible framework for developers to add functionality to the agent. The software will be easy to use for users, and easy to maintain and upgrade by the staff which operates it. Once released, users will interact with the agent by sending strings and the agent shall respond with strings. The client will handle the matter in which to receive the input from the user to send to the agent. Client methods include a text input field and voice recognition technology. The client will also handle how to output the string to the user. The purpose of the program is to give users that require customer support an easier and better experience by incorporating an A.I agent that is able to answer and fill customer requests 24/7. Our goal was to create not only an agent that will assist the employees of LA Couty Parks and Recreation but to create a user-friendly experience when one is interacting with the agent.

II. Related Technologies
The software, including clients, are programmed in the following languages and runtime.
· JavaScript
· Node.js
· Vue.js
· Html
· CSS
The software is dependent on the following Technologies and Services
· Google Cloud Platform
· Google Firebase
· Google Dialogflow
· NPM Dependencies listed in Package.json

III. [bookmark: _cupl0hf00op]System Architecture
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The software flow is as follows, that the user uses a device to interface the A.I Agent. The user interfaces by either typing words or through voice recognition embedded in the device. The device then sends these strings to the agent through a network, and the Agent will respond with data pressingly fulfilling the user’s requests or asking for more information to fulfill the request. The device then shows the data to the user in an easy to digest format and can read out the strings through Text-To-Speech technology. Now how does the Agent process user words? Well it uses a Natural Language Processing Module provided by Dialog flow, and that deciphers the words. It tries to extract certain intents, or requests, from the user’s speech and then it sends that information to our backend for computational processing. There are actually three servers we developed. The first one is the client server that listens for incoming requests from users and sends that information to Dialogflow. Devices, such as websites and mobile, connect to this server, while others integrate directly to Dialogflow as part of their integration feature. The second server is Dialogflow itself that is managed by Google and administrators through a dashboard. This is where the Natural Language Processing happens, and where we train the Agent. Lastly is the fulfillment Server that has API webhooks for Dialogflow to send and receive data. This is where our business logic happens, and we do specific tasks such as query the LA County database to retrieve specific information.


IV. Results and Conclusions

Like any project we ran into many hurdles along the way. A major problem, and one of our first major road block was that Dialogflow’s various libraries are poorly documented. It isn’t as clear as we would have hoped it would be. This fact created a major hurdle for us, because we had to incorporate both Dialogflow’s fulfilment and client libraries to successfully create this agent. Dialogflow has a built-in web console for creating the agent, but it is limited in what it can allow a given agent to do. We needed to use the Dialogflow fulfilment library to for us to completely create custom intents for the agent and connect it back to the agent created in the web console. For testing, Dialogflow provides its own pre-built web client, but it is very bare bones and only deals in strings. We needed to deal with more than just strings, and the client library is the tool for accomplishing this. In addition to this, Dialogflow requires a live server with an SSL connection to successfully and securely connect to a custom web client. Meaning that we could not directly use our local environment for testing. Despite the challenge presented, we were eventually able to push through and overcome these hurdles. To solve the problem of Google Dialogflow’s poor documentation, we had to put in research into the source code examples provided by Google Developers, and use those as a reference when connecting our system to the Dialog flow console and integrating it into our custom front end. Our custom front end served as a way for us to be able to implement custom features, such as cards with park locations. This left us with the issue of not being able to test locally. However, discovering Ngrok solved this issue completely. Ngrok is able to tunnel our local environment to an HTTPS URL with an SSL Connection. This allows Dialogflow to connect to the testing environment via that URL. In addition to these difficulties, there was a lot of complications in structuring the backend. We had to make our back end as independent as possible because, while the agent is originally designed for their website, there are future plans to integrate it further into other platforms. Because of this fact, we had to design our agent to function as a module rather than a web app. While this design choice provided us with development issues now, it saves us a lot of headaches in the future. Now that the bulk of our project is ready for a live environment, the only thing left is to integrate it directly into the parks and recreation department’s website. Despite it being ready, the best way to train this agent is through live interactions outside a testing environment. Once it is in this live environment, it is up to the training that it will receive from real users to further refine and improve it. In addition to this, there are future plans for the agent that the department would like to implement, such as their reservation system and special events going on in parks, that cannot currently be implemented due to the way those systems currently work in the website. All in all, the foundation of this Agent is strong, and can easily be built upon and live out as an ever-growing entity.
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