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Introduction Bio-Inspired Computing
 New approaches to AI 

 Taking inspiration form nature and biological systems

 Includes models such as 
 Artificial Neural Network (ANN)

 Genetic Algorithm(GA)

 Swarm Intelligence(SI), etc. 

 Nature has virtues of self learning, evolution, 
emergence and immunity 

 The objective of bio-inspired models and techniques to 
take inspiration from Mother Nature and solve 
problems in more effective and intelligent way
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Introduction Artificial Neural Network (ANN) 
 An artificial neural network (ANN) is connectionist model of programming 

using computers.

 An ANN attempts to give computers humanlike abilities by mimicking the 
human brain’s functionality.

 The human brain consists of a network of more than a hundred billions 

interconnected neurons working in a parallel fashion. 

 Such network are fault tolerant. 
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Introduction Objective: Not to mimic brain functionality but to receive 

inspiration from the fact about how brain is working.
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Characterized by:

 A large number of very simple neuron like processing elements.

 A large number of weighted connection between the elements. 

This weights encode the knowledge of a network.

 Highly parallel and distributed control.

 Emphasis on learning internal representation automatically.

Neural Network
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Introduction

 Hopfield network

 Perceptron

 Multi-layer Perceptron

 Self Organizing Network

 etc.
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Introduction  In a Hopfield network, all processing units/elements are in 

two states either active or inactive.

 Units are connected to each other with weighted 
Connections.

 A positively weighted connection indicates  that the units 
tend to active each other.

 A negative connection allows an active unit to deactivate a 
neighboring unit.
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• A random unit is chosen.

• If any of its neighbors are active, the unit computes the sum of 

weights on the connections to those active neighbors.

• If the sum is positive, the unit becomes active else new random unit 

is chosen.

• This process will continue till the network become stable. That is no 

unit can change its status. This process is known as parallel 

relaxation.
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Logical Gate AND and OR
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Logical Gate AND and OR
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Introduction ANN Design Heuristic 

 Verify the nature of the problem. Typically where many 
data are available but there is a lack of generalized 
logic, one may go for multilayer perceptron ANN.

 Select critical parameters that play an important role in 
decision making. For this, one needs to study the data 
available on hand. Alternatively, a few successful cases 
where such decisions are made can be considered. Total 
number of such important and critical parameters is, 
say ‘n’. 

 Create an input layer (I) containing ‘n’ number of 
neurons. Also, assign its activation function as the value 
of the input. 

 Identify possible choices/output options for the 
problem. Say this number is ‘m’ .
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Introduction ANN Design Heuristic 

 Create one or two hidden layers (H1 and H2) containing 
an average of input and output number of nodes; that is 
(‘n’ + ‘m’)/2. 

 Assign activation function in each neuron of every layer. 
Typical activation functions are weighted sum, sigmoid, 
hyperbolic tangent, rectified linear activation unit, etc. 

 Activation function is also known as transfer function or 
processing function. 

 The activation function at the first hidden layer involves 
input values from the input layer nodes with their 
weights. 

 The activation function at the second hidden layer 
involves the previous layer (hidden) nodes’ values with 
their weights.
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Introduction ANN Design Heuristic 

 Create an output layer (O) containing ‘m’ number of 
nodes. Assign an output activation function to each 
neuron in the output layer. The activation function at 
the output layer involves values from the last hidden 
layer nodes with their weights.

 Connect all neurons in such a way that ‘each neuron is 
connected in a forward direction to every neuron of the 
adjacent layer’. This makes the network fully 
connected, feed-forward (as all the connections are in a 
forward direction only) multilayer neural network .

 Assign random weights to each connection .

 Train the network with collected valid data sets.

 Quality of learning depends on the training data sets.

 Its called supervised learning. 
16
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Back Propagation Learning in ANN

MLP
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Examples of Multilayer Perceptron
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Introduction Predicting Sandwich Sales
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Introduction Training Data for Sandwich Case 
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Sprayer Sensor and Nozzle Element (Zhang, Yang, & El-Faki, 1994)
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Elective Course Selection using ANN
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Strength of a Hybrid Soft Computing System

Fuzzy logic Approximate reasoning, impressions

Field Strength Offered

Artificial neural network Learning and implicit knowledge 

representation

Genetic algorithm Natural evolution and optimization

Probabilistic reasoning Uncertainty
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Introduction

 Machine Learning (ML) is defined as an ability 
to learn without being explicitly programmed. 

 Supervised ML: “trained” on a pre-defined set 
of “training examples”

 Unsupervised ML: using bunch of data, the 
machine must find patterns

 Deep Learning: several stages of non-linear 
information processing in hierarchical 
architectures are utilized for pattern 
classification and for feature learning. 
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Introduction Deep Learning As extension of Machine Leaning 
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Introduction Applications of Machine Learning 
 Natural language processing and natural query.

 Film industry where dubbing of film, re-colouring film prints and adding sounds 
to the silent films.

 News aggregators

 Machine Translation (partly/ fully ) with  sentence corrections.

 Automatic prescription of handwriting production and understanding.

 Managing knowledge wallet.

 Chatting agents.

 Intelligent games.

 Google’s automatic statistician project.

 Intelligent web applications including searching and intelligent crawling.

 Image, speech and multimedia mining.

 Utilization of social network platform for various activities.

 Development for resources and sustainable development, population 
information, governance (weather forecasting, infrastructural development, 
natural resources).

 Sensor web, agricultural information, decision support systems in domains like 
forestry and fisheries.
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