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ABSTRACT
This research is an attempt to substitute an agent in place of a customer care executive in a helpdesk kind of scenario by building an emotional 
cognitive conversational agent. Some of the cognition that may be required to achieve human like dialog system are goal, desire, belief, intention, 
decision making, emotions, compassion, emotional pragmatics etc. The functionality of this Cognitive Architectures is Decision making, 
Prediction, Problem solving, Reasoning and Belief, action, communication between agents, Learning and reection.
Conversational agent or Chatbot is become to rule our day to day lives. Alexa, Siri, Watson, etc have become the buzz words of today. This research 
paper is an attempt to implement the architecture for Conversational agents based on human cognition using Python and Machine Learning for 
communication between two agents. 
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INTRODUCTION:
A simple Chatbot is programmed using Python and its machine 
learning packages. A dataset is created based on the domain you want 
the Chatbot to build a knowledge base. Train the model using the above 
said architecture and test for accuracy.

1. Emotional Cognitive Conversational Agent Architecture 
(ECCAA):
The ECCAA is designed based on the hypothesis that 'There is an 
internal cognitive system in a conversational agent architecture that 
will map a syntactic structure to a semantic one based on pragmatics'. 

ECCAA

2. Reflexive Layer:
In this layer only the yes/no responses are trained to the 'GGBot'. 
E.g. Are apples red fruits?  Is India democratic?

Here basic stimuli and responses can be trained from the knowledge 
base and meta data which is the information on the agent's involve9d in 
conversation are stored . The dataset used to train is 'ggbotyesno'.

Knowledge base of Domain includes Company policies, Do's and 
Dont's, Today's Rates, Trouble shooting queries, Clarication, 
Functioning and protocols, etc.

Meta Data is information about the Agent which includes Name, 
Address, Status, designation, family details, employer details, etc.., 
Personality, state of mind, Status in the society, body language, facial 
expressions, emotions, etc.., Desire, Belief, Intentions (BDI) and 
Goals. 

3. Reactive Layer:
This layer is very similar to the previous layer, except that instead of on 
yes/no responses; responses are facts stored in the knowledge base and 
in the meta data. The dataset contains more stimuli-response with the 
responses derived from the facts stored in knowledge base together 
with the yes/no responses. The dataset used for this level of training is 
known as 'ggbotfacts'.

E.g. Who is the president of United States?   What is your designation?

4. Deliberative Layer:
A Heuristic search is performed based on Neural Networks to choose 
the most accurate reply. In order to train and perform heuristic search a 
large English corpus know as 'ChatterBotEnglishCorpus is used along 
with the datasets 'ggbotyesno' and 'ggbotfacts'.
The training is as follows;
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The numbers above indicate the percentage of accuracy which is also 
referred as condence in the responses.

5. Learning Layer:
In all the above models, learning is inevitable in a ChatBot. So 
practically learning is not a separate layer. Whenever there is a 
response for a stimuli, the new response is stored in the database. The 
databased use is SQLite3 database.

Only successful conversations are stored in the database. In order to 
lter conversations, we have a feedback system.

6. Cognition Layer:
The core of the ECCAA is the cognitive layer. 'Emotion' is added to the 
dataset. Before training the dataset, every stimuli and response is 
analyzed and classied based on the emotions. This is done using an 
emotion detector API known as 'indico'. It is capable of detecting 
which is the dominant emotion in the sentence. The basic emotions 
considered are anger, joy, fear, sadness, surprise. For every statement, 
an vector value is derived for every emotion. Now training is 
performed as usual with all the stimulus and responses with emotions. 
The emotion with highest vector value is assigned to that particular 
sentence

7. Emotion Agent Design in ECCAA:
Here the deliberative layer is made more effective by adding emotions 
to the stimuli and responses of the dataset. This enhanced dataset is 
executed in the Cognitive layer. The Emotion Engine is a program that 
is used to catch the emotion from the stimuli and responses.
Emotion Prediction of the given Text,.

8. MetaCognition Layer:
This layer is more intelligent than the above layers. This layer is self-
reective. This can be implemented in which the chatbot has to choose 
responses with condence value more than the threshold assigned. If 
the condence is say < 65% then, the response must be a specic 
response such as 'I am sorry, I don't know.' 

9. Epistemic Cognition Layer:
In Epistemic cognition level, the agent reects on the limits of its 
knowledge and overcome such limitations. This is the highest level in 
ECCAA. It is not only ‘self-reective’ but also learn by itself. This is 
implemented by adding responses directly to store in the database that 
is specied in the ‘Storage Adapter’. This added response is added to 
the trained dataset.

10. Experimentation Results:
A questionnaire was prepared commonly for all the models inorder to 
measure their performances. A graph was plotted with responses in the 
x axis and the condence value in the y axis. 
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11. Design of ECCAA for communication between two agents
Communication depends on situation, belief or goal which decides the 
direction the conversation agent choses. A decision tree is used to 
chooses that one answer based on the goal. The BDI approach is one of 
the successful approaches in this scenario. 

In language-based communication, the communication process takes 
place by mapping the internal representation of Agent1 to the 
communication language. Thus, successfully transmitting the internal 
representation of Agent1 to Agent2 with the language used for 
communication. Then such conversational agent is known as 
collaborative agent.

A communication design becomes complete only when the knowledge 
between two agents is transferrable. This can be achieved between two 
agents that are trained with ECCAA architecture. Agent1 requires 
some information from Agent2, So, let us assume that Agent2 is well 
trained with ECCAA architecture and is fully intelligent whereas, 
Agent1 is partially trained with ECCAA architecture or any other basic 
conversational agent architecture.

CONCLUSION:
Thus, it is very essential that the agents communicate with each other 
to gain knowledge. The ECCAA architecture can be used to train each 
agent and can also be programmed to communicate with each other. 
The above training using ECCAA can achieve upto 85% of accuracy 
depending on the dataset.

REFERENCES:
[1]   Pat Langley, John E. Laird, Seth Rogers, Cognitive architectures: Research issues and 

challenges, Cognitive Syst ems Research, ISSN 1389-0417, Volume 10, Issue 2, 2009, 
Pages 141-160

[2]  Venkatamuni, Vijayakumar Maragal. A Society of Mind Approach to Cognition and 
Metacognition in a Cognitive Architecture, Dissertation of Doctor of Philosophy in 
Computer Science and Engineering, University of Hull, London, 2008

[3]   Gnanaguru Gnaneswari, Venkatamuni, Vijayakumar Maragal , Building a 
Conversational Agent based on the principles of Cognitive Pragmatics using Cognitive 
Architecture, International Journal of Engineering Research & Technology (IJERT), 
ISSN: 2278-0181, Vol. 6 Issue 02, February-2017. 

[4]   AbuShawar, Bayan & Atwell, Eric. (2015). ALICE chatbot: Trials and outputs, 
Computación y Sistemas, Vol. 19, No. 4, 2015, pp. 625–63

[5]   Arend Hintze, Understanding the four types of AI, from reactive robots to self-aware 
beings, Michigan State University, November 14, 2016, https://theconversation.com/ 
understanding-the-four-types-of-ai-from-reactive-robots-to-self-aware-beings-67616, 
accessed on 15th Nov 2017. 

[6]   P Singh, EMONE: An Architecture for Reective Commonsense Thinking, Dissertation 
of Doctor of Philosophy in Computer Science and Engineering. Cambridge, MA: 
Massachusetts Institute of Technology, 2005.

[7]   Weitzenfeld, A., Arbib, M., Alexander, A.: NSL—Neural Simulation Language: A 
System for Brain Modeling, MIT Press, Cambridge, MA (2002) .

[8]   N, Davis D., Computational Architectures for Intelligence and Motivation. International 
Symposium on Intelligent Control, Vancouver, Canada :17th IEEE, 2002. 

46 International Journal of Scientific Research


