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Abstract

This study develops a chat room and a Chat-Bot to discuss the prevailing issues related to farming
with peers and expertise and support farmers to make timely decision on farming. A standard set of questions
was identified through discussions and surveys with farmers, expertise and other stakeholders. Intents, which
the users might want to know, and examples, which the users use to explain a specific intent and entities that
are different objects referring to an intent were identified from the questions. Artificial Intelligence Markup
Language (AIML) was used to train amodel, which predicts an intent based on the given example. The Chat-Bot
was implemented in a cloud platform and therefore, the client end does not require more computational

resources.
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Introduction

The agricultural sector has been the mainstay
of the Sri Lankan economy over the past centuries
and currently, the sector contributes 7.5%
for the national Gross Domestic Product (GDP)
of Sri Lanka and provides employments for 80%
of the rural community of Sri Lanka. Agriculture
by products are raw materials for the other
industries, which earns foreign exchange.
In Sri Lanka the agriculture industry is dominated
by small-scale farmers, whose farming range is
from 0.3 to 0.5 hectares. However, farming becomes
less profitable industry in Sri Lanka and there
is a trend that the small-scale farming community
is leaving from farming.

There are many reasons for less attraction
on farming. Among them lack of the knowledge
on modern technologies of farming is a major
problem faced by the rural community. Information
is key for knowledge gain on farming and hence,
information is a valuable resources for rural
development (Carter, 1999; Meyer, 2003; Morrow
et al.,, 2002) and can assist small-scale farmers
in making timely decisions and taking appropriate
actions. Marchionini (1995) emphasizes that people
need to change the state of their knowledge to access

information, which implies that information is
a critical resource for socio-economic development
because it empowers people to make informed
choices for attaining better livelihoods.
Kalusopa (2005) revealed that the development
in the agriculture sector is required a well organized
functional integrated information delivery system,
supported by efficient national collaboration
programs. However, Burton (2002) noted that most
people in underdeveloped communities do not
know what information they lack, nor do they know
that information is available to help them solve
their problems. Also, Oladele (2011) observed
that lack of agricultural information is a key factor
that has greatly limited agricultural advancement
in developing countries. Thus, agricultural
information interacts with, and influences,
agricultural activities in a variety of ways. This
tends to imply that agricultural information can help
inform decision-making regarding land, labour,
livestock, capital and management. Interestingly,
agricultural information is not static but,
instead, needs updates through research
and development. Opara (2008) mentioned that
agricultural activities can arguably be improved
by relevant, reliable and wuseful information
and knowledge. Aina (1991), and Mooko




and Aina (2007) revealed in their research findings
that agricultural information is an essential recipe
for successful farming. Radhakrishna (2007) pointed
out the other externalities such as money, favorable
socio-political stability, and good governance that
have to be in place so that information can make
an impact. Invwieri (2007) opined that, rural
community who are mainly illiterate require access
to appropriate information to be able to make
decisions and participate fully in the national
development processes, including agriculture.
However, the literacy rate of the rural community
in Sri Lanka is higher compared to the other countries
in the region and hence, providing necessary
infrastructure will enable them to access the right
information at right time. Zhao (2008) pointed out
that the Internet adoption is required to empower
the rural society since the majority of the people
indeveloping countries belong to rural communities.
Galagedarage (2015) identified the relationship
between Internet adoption and infrastructural
facilities, the adopter characteristics of rural
communities, the characteristics of technology
and affordability. Further, she explored that
the issues such as lack of infrastructural facilities,
problems of affordability and low computer
and English language skills, negative attitudes,
relevancy, and a lack of knowledge about benefits
and usage of the Internet are negatively impact
on Internet adoption among rural communities
in Sri Lanka.

All the above research findings revealed that
the development in the agriculture field needs
crucial information to be made easily accessible,
particularly to the small-scale farmers. Also,
it reveals that productivity of farming can be
improved by providing right type of information
and at the right time, using the right channels
and with all other necessary infrastructure in place,
like telecommunication facilities, access roads,
education, agricultural policies.

The state institutions of Sri Lanka and the private
sector have taken several measurements to improve
the IT infrastructure as well as the IT literacy
in rural areas. Further, they have taken some
initiatives to disseminate information through
Information Technology. To that end the Department
of Agriculture of Sri Lanka has developed several
systems to provide information and disseminate
knowledge among the rural farming community.
The official website of the Department
of Agriculture - www.doa.gov.lk - has been started
since 2005 in English medium but later it was
revamped and developed in all local languages
Sinhala and Tamil. The web portal Wikigoviya

- wwww.goviya.lk - was built to facilitate
progressive dialogues on agricultural issues
(Agriforum) and establish public knowledge
repository called Agripedia. It also facilitates
distance learning in agriculture and ICTs
(e-learning). The e-SMS  Service, which
the farmers can send messages to an expert team
called krushifm to discuss their maters in radio
programs or send messages to Call Centre team
requesting advice on their issues. All the above
methods do not provide real-time interaction
between farmers and experts.

Meeting with an agent of the Agricultural
Department to solve certain issues related
to farming is a traditional way of knowledge sharing
and it is still practicing in Sri Lanka. However, this
is very inconvenient to the farmers as the agent can
be met only on scheduled dates. All of the above
methods are not interactive and not real-time
and hence, they are not popular among the farming
community.

Jayarathna and Hettige (2013) developed a multi-
agent system, which represents farmers, sellers,
buyers and agricultural instructors and provided
facilities to communicate with each other. This
system used the multi-agent technology and is
somewhat similar to our system, but we used
the Chat-Bot technology, which received
wider attention recently and used for several
applications. The first Chat-Bot was the Eliza
program (Weizenbaum, 1966). Later, Richard
Wallace wrote A.L.I.C.E., the Artificial Linguistic
Internet Computer Entity, a new Chat-Bot program
(Wallace, 2003). It won the Loebner Award, which
is the first formal instantiation of a Turing Test.
A.L.I.C.E. was later updated by Dr. Wallace, Jon
Baer, and others and programmed in Java. They
later set up the Alice Al Foundation to promote
the programming of Alicebots and help direct the
new Artificial Intelligence Mark-up Language
(AIML). The open source platforms like
Dialogflow, IBM Watson can be used to build
the Chat-Bot. However, the Chat-Bot technology
has not been used in Agriculture domain very often.

Hence, this project aims on developing a web
based interactive and intelligent Chat-Bot
for farmers to discuss their issues. Further, this
project implements a chat forum to interact
with peers and share their knowledge
and experiences. As the Internet infrastructure
and mobile technology are rapidly developing
in the rural areas, the rural community can access
these systems at anywhere, anytime and from any
device.




Materials and methods

WebSocket

Websocketexchanges textand binary data with client
and server. It opens up interactive communication
sessions between user and server that user can send
messages to server and get an event driven response
without poll the server to reply. Unlike http it is
full-duplex and real time data flow.

On the request of client the server gives access
to chat application through opening a websocket
between client and server. All the connected clients
have separate websocket connections toward
the server. When a client sends message to the server
through the chat application, server sends that
message to the other connected clients through
the websocket. So the others can display
the message in their chat. The communication
channel can be secured by applying Transport
Level Security (TLS).

Socket.io

Socket.io is an event based emulation of websocket.
It is a javascript library that can use for real-time
web application. It is build on the top of Engine.IO.
It primarily uses protocol of websocket and AJAX
long polling for transport. It has two parts client-
side and server-side libraries. It has cross browser
and is working for all browsers now.

The chat room is integrated into E-Agro platform
server, which is working on node server. It uses
Socket io and express js. We installed the required
libraries; express, socket.io and http and set
the paths for the front-end and the server.
The front-end of the application is implemented
by using angular js as shown in the Figure 1
and the bootstrap framework is used to develop
the chat application.

Hi! How are you?

The chat-room is mainly comprised of messagebox,
send button and the view of the other group
members. The interface is made considering
the standard features such as clarity, consistency,
feedback, assistance and guidance, and user centric.

Google Translation API is used to translate
messages between English and Sinhala. This is
a simple tool to interact with other people
and share their knowledge and experiences in their
own language.

Al Chat-Bot

Chat-Bot is a latest technology to duplicate
human conversation. Artificial Intelligence (AI)
technologies and natural language processing
techniques are integrated into the Chat-Bot.
The Chat-bot can be trained to convers with human
in any domain.

Graph-master |—® Classifier [—| Responder P User
M — < Interface
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Source: Stoner, 2004
Figure 2: Chat-Bot Components.

As in the Figure 2 the Chat-Bot has three major
components: Responder, Classifier, and Graph-
master. Through the user interface user send
response to the responder. The responder transfers
data from user to classifier and the other side.
Classifier filters and normalizes inputs and passes
them to the Graph-master. Graph-master is the brain
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Figure 1: Chat room interface.




of the Chat-Bot. It matches the patterns
with the stored information and sends them
to the classifier. Then classifier also process
the output respond.

Artificial Intelligence Markup Language (AIML)
is used to encored the graph master representing
examples and their corresponding intents.
Following is a sample code of AIML.

<?xml version="1.0" encoding="1SO-8859-1"?>
<aiml>

<category>

<pattern>HELLO *</pattern>
<template>Hi.</template>

</category>

</aiml>

The above example code generates the intent
response “Hi” for the input example “Hello”.

When generating intents the sub categories
of intents are also generated. For an example
if a user example describe a location with an image
then the intent response is an image of the location.

Adding more examples, which describe the same
intent, can increase the accuracy of the Chat-Bot.

In this project the intents and the examples were
collected through questionnaires, interviews
with farmers, expertise and other stakeholders
in the agricultural domain. The intents
and the examples are the data used to train the Chat-
Bot. The Chat-Bot is trained to predict an intent
for the given example.

The user input text that is an example, is split
into words and labeled according to their positions.
Next according to different disciplines of grammar
the words are chunk while omitting the unwanted

e

3! @20 ezmeede?

enter message here

words. Then important words are checked against
key words and corrected them if necessary.
The word pattern is passed into graph-
master to retrieve the corresponding pattern
from the knowledge base.

The open source platforms like Dialogflow,
IBM Watson can be used to build the Chat-Bot
as it allows both text and voice and also, a user
can create their own intents, entities and context,
and train the Chat-Bot easily.

Results and discussion

Translation Chat-Room

The Figure-3 shows the user interface of the chat
room. The conversation is in the local language
Sinhala. The wuser interface was developed
considering the properties such as guidance,
user-in-control,  consistency, prevent errors,
feedback, and simplicity. Also, the interface should
provide facilities for the illiterate farmers. The task
analysis was conducted with farmers, expertise
in the field of agriculture and the expertize
group of academics in User Interface designing
at our university to identify and trace the tasks
and subtasks, which the user requires to accomplish
in order to successfully interact with the interface
as mentioned by (Johnson, 1992). The initial
version of the interface was designed
with the help of the Ul design group of our university
accommodating all the requirements of the users.
The initial version of the interface was presented
to 40 farmers selecting from different areas in Sri
Lanka. Mostly, they agreed on the objects presented
in the interface however, they found difficulties
in identifying the objects. Also, the majority did
not agree on the organization of the objects. Hence,
we changed the appearance of the objects as well
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Figure 3: User interface of the chat room.




as the organization of the objects and finalized
the interface as shown in Figure 3. The usability
test of the interface was conducted in the laboratory
with the help of the UI group at our university.
The test was successful and subsequently,
the usability test was conducted with real users
in the field. This time we selected different set
of farmers, who did not involve in the feedback
session conducted at Ul design stage.
The majority of farmers successfully used the chat
room without a difficulty and they impressed
about the system. However, they found
somewhat difficulty in the keyboard layout
and hence, a user-friendly keyboard layout is
required to design specially targeting the farmers.

Chat-Bot

Figure 4 shows the interface of the Chat-Bot.
The interface was designed using the same
procedure as above. The test was conducted
in the laboratory and subsequently in the field. Test
samples were selected from the frequently asked
questions. Most of the test samples were drawn
from the examples used to train the Chat-Bot.
However, the test examples were slightly revised
so that the Chat-Bot was tested with new queries,
which are not seen by the Chat-Bot during
the training. Some of the examples are included
for greeting based on the time and some examples
introduce the Chat-Bot itself to the users. Table 1
shows 13 test samples of user inputs and the Chat-Bot
responses out of more than 50 test cases.
The first three test cases are for the greeting
and the introduction. The Chat-Bot is trained with
examples, which are atomic sentences. The atomic

sentences are not combined with logical connectors;
AND and OR. The Chat-Bot failed to answer
the questions 6 and 7 as they are not atomic
questions. Also, the Chat-Bot did not answer
for the question 8 as the required information
is not stored in the knowledge base. The intents
for the examples from 9 to 13 were identified in our
previous research (Tharindu and Ekanayake, 2018)
and the provided intents by the Chat-Bot
for the given examples are correct. The system
developed by Jayarathna and Hettige (2013)
is somewhat similar to our system. They used
multi-agent technology while we used Chat-Bot
technology, which is widely used in applications
like question-answering systems in many areas.
Also, our system is interactive and the farmers’
feedbacks indicated that it is user-friendly
and a useful tool, which can assist for decision-
making and information delivery in real-time.
The web portal wwww.goviya.lk managed
by the Department of Agriculture in Sri Lanka is
not a truly question-answering system and hence,
the farmers want to spend more time to search
information. Also, the e-SMS service is not real-time
system and hence, it is not popular among
the farming community.

In general, the Chat-Bot provides reasonably
correct answers for the given quires. Further,
the farmers, who involved for the evaluation
process accepted the Chat-Bot as a user-friendly
and helpful tool for their farming industry. Hence,
they are willing to use it in future farming activities.
However, the Chat-Bot is required to train
with the composite examples, which two or more

E-Agro Home About Service i Messaging ¥ Chatbc

ﬁ E-agrobot
00
L1 Doing great, thanks.

enter message here

Source: own processing

Figure 4: Interface of the Chat-Bot.




examples are connected using logical operators.
Further, the Chat-Bot does not provide answers
if the required information is not encoded into its
knowledge base. Therefore, the knowledge base
of the Chat-Bot is required to populate with more
examples and intents.

User’s Inputs Chat-Bot Response

1 Hi Hello

2 How are you? Doing great, thanks

I’m a bot that can help
you to get knowledge
about farming,

and economic status
of plants

3 | Who are you?

Crops suitable for grown

4 . L ize.
in Monaragala district tomato, maize
5 | Crops suitable for Badulla district potatoes
6 Crops suitable for rainy season Y
in Monaragala and Badulla? :
7 Different soils existing in Monaragala |
and Badulla area? :
8 Cost for growing tomato ?

9  Best time period to grow green gram  April, May, June, July

| 10 | Best time period to grow maize | November, December

June, July, August,

11 Best time period to grow potato Novemer, Dassmar

| 12 | Best time period to grow red onion | January

June, July, November,

13 Bestti .
3 est time period to grow tomato December

Source: own processing

Table 1: Sample test cases.

Conclusion

Agriculture is the main industry in the rural areas
of Sri Lanka and the agriculture contributes
a significant amount to the economy of Sri Lanka.
However, the agriculture is becoming less profitable
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industry and hence, there is an inclined trend that
the rural community keeps away from agriculture.
There are many reasons for this development.
Among them accessing information at right time
about agriculture is a major issue.

Hence, the aims of this project are to network
farmers and provide solutions to farmers’ issues
at right time. To that end, we developed a chat room
to share the farmers’ experiences and knowledge.
Further, we developed an intelligent Chat-Bot,
which provides solutions for certain issues
of farmers through an online system.

The intents and examples were extracted through
questionnaires and interviews with farmers
and expertise. The knowledge base of the Chat-
Bot is programed using the Artificial Intelligent
Markup Language (AIML). The Chat-Bot is trained
using the atomic examples to predict the intents.
The user interacts with the Chat-Bot through a User
Interface.

The chat room and the Chat-Bot were evaluated
in the laboratory and with farmers. The farmers
accepted the tools and they are willing to use them
for their farming activities.

As the Chat-Bot is trained using atomic examples,
it does not provide answers for composite
examples. Further, the Chat-Bot is trained in a small
domain and hence, it’s capabilities are limited.
As a pilot project the data is collected only on two
districts in Sri Lanka, but in future, it will be covered
the whole country. The Chat-Bot is designed
and implemented in cloud platform and hence,
the client end is not required more computing
power.
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