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Abstract—Chatbot is one part of the technology that is still 

evolving. Using Natural Language Processing, which is part of 

Artificial Intelligence, the development is still taking place. To 

build a simple chatbot, we can use an NLP tools such as API.AI 

to save time and effort. The result we achieve is satisfying. 
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I.  INTRODUCTION 

The evolution of artificial intelligence has reached an 
amazing level. Now, machines can do something that require 
intelligence, which is maybe back in the past only human can 
do. For example there is a self-driving car called Waymo, 
developed by Google. It is autonomous, which means having 
the power for self-governance.[1] The autonomous car can 
decide what to do without any external intervention like user 
command. In video games, artificial intelligence also make a 
powerful impact to user experience. A more intelligent 
machine can make the game harder and make the player more 
challenged.  

One of the most used artificial intelligence product in our 
daily life may be virtual personal assistant like Siri by Apple, 
Cortana by Microsoft, or Google Assistant. The similarity 
between those product is the usage of Natural Language 
Processing (NLP), which is a branch of artificial intelligence. It 
makes the machine understand what the user say and help them 
decide what to do next. 

Beside those popular product as mentioned above, NLP has 
been used in many application to solve problem. It can be used 
to do a sentiment analysis from a sentence, extract information 
from a paragraph, or even chat. And now, there is so many 
chatbot developed, whether it is used for chatting only, like 
Mitsuku and Sim Simi, or for giving a service to the user. 

There is so many benefit of chatbot. First, it can increase 
the user experience for a product. Imagine if you can ask to 
turn off the lamp to machine instead of stand up and walk to 
the switch. Second, it will give more human feeling to the user. 
The chatbot will talk to user with a language the user 
understand. So it will like talking or chatting with a friend.  

II. THEORETICAL BASIS 

A. Artificial Intelligence 

Artificial Intelligence (AI) according to Oxford 
Dictionaries is “the theory and development of computer 

systems able to perform tasks normally requiring human 
intelligence, such as visual perception, speech recognition, 
decision-making, and translation between languages”.[2]  
Where as Russell (2009) categorized AI to four part based on 
the approach taken, that are thinking humanly, thinking 
rationally, acting humanly, and acting rationally.[3] 

So, an artificial intelligent agent should perform something 
based on one in that four approach. For example a self-driving 
car can belong to AI because it is acting rationally,  it acts 
based on a computation and tried to achieve the best outcome. 
A machine that can communicate in English is an artificial 
intelligent agent because it can acting humanly. 

B. Natural Language Processing in API.AI 

Natural Language Processing is part of artificial 
intelligence. There are so many techniques and approach to 
process a natural language, such as techniques to define 
language models, to classify text, to retrieve information, and 
so on. But we will focus on the Natural Language Processing 
technique provided by API.AI tools because we will build 
chatbot with the help from API.AI 

The most used feature in API.AI is NLU or Natural 
Language Understanding.[4] It is part of Natural Language 
Processing. NLU aims to transform a word sequence, called 
query, as input data, into actionable data. This is used by 
API.AI to mapping sentence user says into something called 
intent.[4] For example if someone say hello the machine can 
conclude the intent is greeting. But if someone say hi, or hey, 
the machine still have to conclude the intent is greeting because 
it says the same thing and have a similar goal. Another 
example is if user says “I want a burger” or “I want a rice”, that 
queries have to be mapped to a same intent. This intent will 
help the machine decide what to do next and give response. For 
example if someone greet the bot, the bot will replying 
greetings too. Intents have to be defined by developers, and 
developers have to train the machine. 

To help the machine classify query into intent, API.AI has a 
feature called entities.[4] This entitiy are used to help machine 
extracting parameter values from natural language inputs. 
There are system defined entities we can use such as time, date, 
location, number, etc. So if user say “How’s the weather 
today?” and “How’s the weather tomorrow?”, API.AI can map 
those query into same intent. We can make a new entity such 
as food entity which contain hamburger, rice, spaghetti, or 
hotdog so we can use them to classify an intent. 
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There is still a lot of feature in API.AI beside intent, entity, 
and training, such as action to make the app do something 
beside giving response only. The other is context that let 
machine maintain a conversation. But for this project we only 
use those three feature. 

III. IMPLEMENTATION 

Developing a Natural Language Processing algorithm takes 
a lot of time and effort to learn. So, for the NLP part of our 
chatbot, we will use an NLP tools. There are a lot of tools 
available for developers to use, starting from an open source 
software to a paid software. We will use a freeware tools called 
API.AI. It is a tools for developers to define the behaviour of 
the bot if it getting a message from user. We don’t have to 
code, instead we will use the web interface of the app to define 
the bot’s behaviour. 

For the front end part, we will use LINE Messenger. LINE 
provide a messaging API (Application Programming Interface) 
for developers. We can develop a bot that interacts with users 
in LINE chats.[5] To use this API we need to make a server that 
will process all the coming messages. When the server get a 
message it will redirect the message to API.AI. API.AI will 
give a response back to the server based on the rules. Then the 
server will give the response back to the user.  

In summary, we will build a system like the one in figure 1. 
User will give message to our bot in LINE Messenger. API.AI 
in the back-end system will process it with Natural Language 
Processing and give the response based on the rules we have 
decide. 

We will limit the chatbot functionalities to reply greetings, 
answer a weather, and handle food order. But the bot only 
reply the user and not really doing something like order food. 

 
Figure 1. Message flow of the chatbot system  

A. API.AI 

First, we have to create a new app in API.AI. Next, we will 
define the intent for our chatbot. API.AI has defined two 
default intent, that is default welcome intent and default 
fallback intent. The default fallback intent will be used when 
API.AI fail to recognize the intent in a sentence. It will send a 
response asking user to say that again. API.AI provide some 

default response like “I didn't get that. Can you say it again?” 
or “I missed that.” We can add as many response more as we 
like. 

The default welcome intent has to be defined. For better 
result, list all the possibility a user greet the chatbot. We add 
the usual greeting word like “Hello”, “Hi”, or more casual 
greeting like “What’s up?”. Also add the bot response. API.AI 
has defined some response like “Hi!” and “Hello!”, but add 
more response as you like.  

 

 

Figure 2. Default welcome intent 

 

 We will make another intent to let the user ask the weather 
and temperature in someday. This intent will use a time entity. 
Also we will randomize the result between clear, cloudy, or 
rainy, because we don’t know the actual weather. Next we will 
make a new entity called foods, which contains some foods so 
we can make intent to handle food order. Notice in figure 3 that 
we can define synonims, so if user say burgers or hamburgers, 
machine will perceive that as burger. 

 

 

Figure 3. Entity of foods 

B. LINE Messenger API 

 To make our bot in LINE Messenger we have to make a 
LINE@ account. To use LINE@ we have to pay based on our 
chosen plan, but  we can use a free developer trial account. 
This account cannot have more than 51 friends, but it is okay 
because we don’t need that much friend for our bot. 

 We have to download line-bot-sdk for Python, an SDK 
(Software Development Kit) provided by LINE. This Python 
script is responsible to run our server. It will handle the request 
from LINE and get the message body. This message body, 
which contain message the user send will be sent to Wit.ai. 
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Then this server will get the response and reply the user with 
this response. 

 The main function we must have in our Python script is app 
routing, message handler, requesting to API.AI. App routing 
makes the coming request to the server will be handled by one 
function that is designed to handle that request. Message 
handler will handle the message and also handle the reply back 
to the user. Request to API.AI function will send the message 
to API.AI and handle the request. 

 To deploy our server, we use a cloud platform named 
Heroku. Heroku enables developers to deploy their apps 
without worrying about the infrastructure.[6] So, this Python 
script we have written will be deployed in Heroku. We must set 
the webhook in our bot account to the URL in Heroku so that 
every message we get in LINE Messenger will be sent to the 
Heroku app we deploy. 

C. Result 

 The bot we create is working. You can see one of the 
conversation in figure 4 below. As we can see, the bot reply as 
we defined before, except for the message that never defined 
before like “nevermind”, or “I feel hungry”. API.AI will 
randomize the response so user will not be bored and stay 
engaged. If we add some more functionality to the app, it can 
do more things, such as retrieve the actual weather from an 
external service, or order food from another application. 

 

Figure 4. Conversation example 

IV. CONCLUSION 

Building a chatbot would be difficult if we develop the 
algorithm and the application from scratch. Natural Language 
Processing is challenging that it would take time and a lot of 
effort to achieve a good result. 

A tools like API.AI help developers to develop an NLP app 
within hours without develop the algorithm from scratch. 
Developers just have to define the words to intent, and decide 
what to do for the bot. Of course if we use tools, it is limited to 
the tools’ functionalities. 
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