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ABSTRACT
Ambient air temperatures prediction is of a concern in environment, industry and agriculture. The increase of average temperature
results in global warming. The aim of this research is to develop artificial neural network based clustering method for ambient
atmospheric condition prediction in Indian city. In this paper, we presented a clustering method that classifies cities based on
atmospheric conditions like Temperature, Pressure and Humidity. Data representing Month-wise atmospheric conditions are
presented to ART Neural Network to form clusters which represents association in between two or more cities. Such associations
predict atmospheric conditions of one city on the bases of another. ART based clustering method shows that the months of two cities
which fall in the same cluster, represent similar atmospheric conditions in them.
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I.

INTRODUCTION

The current state of the atmosphere is the result
of a multitude of facts. The energy from the sun produces
the movements or currents in the atmosphere. This energy,
the Earth's movement relative to the sun and the
components of the atmosphere and of the Earth’s surface
maintains the long-term climate, the short-term weather,
and the temperature conditions. These provide conditions
fit for the forms of life found on Earth. The condition of
the physical world affects and is affected by the life
present. The entire system is therefore called the
biogeochemical system. In the last century especially, this
system which evolved over billions of years has been
subject to rapid changes due to industrial activities
increasing at unprecedented rates. Weather forecasting is
the application of science and technology to predict the
state of the atmosphere for a given location. Human beings
have attempted to predict the weather informally for
millennia, and formally since the nineteenth century.
Weather forecasts are made by collecting quantitative data
about the current state of the atmosphere and using
scientific understanding of atmospheric processes to
project how the atmosphere will evolve.
We applied ART1 Artificial Neural Network
(ANN) and statistical models [1, 3, 4]. The studies
demonstrated that the neural network models outperform
multiple linear regression models through handling nonlinear associations between variables. ANN has been
extensively used for prediction in different applications [9,
10, 11, 12].It has been found that extreme cold and heat
can affect on crops and live stock. The results showed that
ANN is able to forecast air temperature throughout the
year with minimum mean absolute error (MAE) and the
inclusion of rainfall as input to the model, improves
prediction accuracy. Temperature, Air Pressure and
Humidity data of ten different cities of India are collected

for twelve months. It has been arranged month wise and
then ART1 clustering algorithm is applied on this data to
form clusters to show correlation in between the months of
one city to another [5, 6]. The experimental results show
that the atmospherics conditions of particular months of a
city is correlated with particular months of another city.
This correlation helps to predict atmospheric conditions of
one city with the help of other cities’ atmospheric
conditions of other cities in the same cluster.

II.

CLUSTERING OF CITIES USING
ADAPTIVE RESONANCE THEORY

For clustering atmospheric condition of any city
month wise data has been collected, ART1 algorithm [5,
6] has been applied. F1 and F2 layers of ART1 are fully
connected with top-down weights and bottom-up weights.
The Orientation subsystem consists of the vigilance
parameter ρ. The input pattern vectors PH=0 to 3 are
presented at the F1 layer. Each input pattern presented at
the F1 layer activates a node (winner) in the F2 layer. The
F2 layer reads out the top-down expectation to F1, where
the winner is compared with the input vector. The
vigilance parameter determines the mismatch that is to be
tolerated. If the match between the winner and the input
vector is within the tolerance, the top-down weights
corresponding to the winner are modified. Our architecture
of ART1 based network [9] for clustering cities consists of
12 nodes in the F1 layer, with each node presented with
the binary value 0 or 1. The pattern vector PH, which
represents the Temperature, Air Pressure and Humidity
data, presented at the F1 layer. The F2 layer consists of a
variable number of nodes corresponding to the number of
clusters [8]. Most of the techniques for classification [7, 2]
divide number of patterns into predefined number of
classes. We used ART1 neural network based clustering
technique to remove this drawback.
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PROPOSED METHODOLOGY

ii.

The pattern vector PH, which represents the
Temperature, Air Pressure and Humidity data, presented at
the F1 layer. It is a 12 bit binary pattern.

iii.

III.

A. Collection of Data
Data has been collected is converted into binary bit
stream.

Initialize top-down (t ji) and bottom-up (bji )
weights tji =1 and bji = 1/(n+1), where n is the size
of the input vector; (n=200)
Initialize the vigilance parameter( ρ), .03 ≤ρ≤ .05

Step 2: Repeat steps 3-10 until all input vectors PH are
presented to the F1 layer.
Step 3: Present input vector PH at F1.
Step 4: Compute input ‘yj’ for each node in F2 layer
using:

B. Clustering of Date
Binary bit stream has been passed to ART1 for clustering.
C. Cluster Identification

Step 5: Determine k, the node in F2 that has the largest yk

Cluster formed is being identified on city-wise data.
D. Prediction of Atmospheric Conditions
On the bases of the co-relation in between two or
more cities atmospheric condition is being predicted for a
particular city.

Step 6: Compute activation Xk for the node k in F1

Step 7: Calculate the similarity between Xk and input PH
using:

Step 8: Compare the similarity calculated in Step 7 with
the vigilance parameter:

begin
Figure.1 Architecture of ART1 Neural Network

Associate input PH with node k Temporarily disable node
k by setting its activation to 0

3.1 ART1 Algorithm

ii. Update top-down weights of node k

Input:

end

i.
ii.

Feature vectors PH=1 to m, each representing the
feature points of a fingerprint.
The vigilance parameter value (ρ). We tested the
ART1_Clustering algorithm by varying the ρ
between the values 0.7 and 0.98.

Output: Clusters of hosts grouped according to the
similarity determined by ρ.

else
Step 9: Create a new node in F2 layer
begin
i. Create a new node l
ii. Initialize the top-down weights ‘tli’ to the
current input pattern
ii.Initialize bottom-up weights for the new node l

Step 1: Initialization step
i.
Set nodes in F1 layer and F2 layer to zero
end
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Step 10: Goto Step 2.
Step 11: End
Most of the techniques for classification [7]
divide number of patterns into predefined number of
classes. We use our ART1 neural network based clustering
technique to remove this drawback.
4. EXPERIMENTAL

RESULT

Data represents the Temperature, Air Pressure
and Humidity is collected for ten different cities of India,
namely – Delhi, Kolcata, Bhopal, Mumbai, Jaiput,
Amritsar, Cochin, Lacknow, Bhubneshwar, Guwahati,
which are geographically well separated from each other.

Figure 4: Clustering of twelve months of ten different cities

As a final result the two major clusters coming
out are represented by cross and check in the figure 4.
These clusters show that there is a close association in
between atmospheric conditions of the cities. It also shows
that the months of any particular cities which in the same
category are either having same atmospheric conditions or
the conditions are going to become similar. Such
associations are meaningful in prediction of atmospheric
conditions which are helpful in protection of loss of
human, cattle life and crops.

5. CONCLUSION

Figure 2. Data collected for city Delhi – Temperature,
Pressure, Humidity

Ambient atmospheric condition prediction is of a
great concern in environment, industry and agriculture.
ART1 based clustering system based on atmospheric
conditions like temperature, pressure and humidity. The
proposed ART1 based clustering method is shown very
efficient in correlating the atmospheric conditions in
between two or more cities and hence helps in prediction
of atmospheric conditions in one particular city based on
atmospheric conditions of another city of the same cluster.

REFERENCES
[1] Bhupesh Gour, et al., “Fast Fingerprint Identification
System using Backpropogational Neural Network and
Self Orgnizing Map.” In Proceedings of the Glow
Gift, International Level Seminar, R.G. P. V., Bhopal,
June 2005.
[2] J. B. MacQueen (1967): "Some Methods for
classification and Analysis of Multivariate
Observations, Proceedings of 5-th Berkeley
Symposium on Mathematical Statistics and
Probability", Berkeley, University of California Press,
1:281-297.
Figure 3. Application of ART1 algorithm on binary form of
Temperature, Pressure, Humidity data to generate class code.

ART1 algorithm has been applied on the
collected data of three important atmospheric conditions
that is temperature, pressure, humidity.

[3] Andreas Nürnberger and Marcin Detyniecki, “Content
Based Analysis of Email Databases Using SelfOrganizing Maps”, Proceedings of the European
Symposium on Intelligent Technologies, Hybrid
Systems and their implementation on Smart Adaptive

184

Volume 2 No. 2, February 2012

ISSN 2223-4985

International Journal of Information and Communication Technology Research
©2012 ICT Journal. All rights reserved
http://www.esjournals.org

Systems EUNITE'2001, Tenerife, Spain, pp. 134-142,
December, 2001.
[4] James Wolfer1 and Jacob Ratkiewicz,”Texture
Descriptor Visualization Through Self-Organizing
Maps:
A
Case
Study
In
Undergraduate
Research”Global Congress on Engineering and
Technology Education, March 13 - 16, 2005, São
Paulo, BRAZIL
[5] Bhupesh Gour, et al., “ART Neural Network Based
Clustering Method Produces Best Quality Clusters of
Fingerprints in Comparison to Self Organizing Map
and K-Means Clustering Algorithms”, IEEE
Communications Society Explore, pp. 282-286, Dec.
2008.
[6] Bhupesh Gour, et al., “Fingerprint Clustering and Its
Application to Generate Class Code Using ART
Neural Network”, IEEE Computer Society Explore,
pp 686-690, July 2008.
[7] Qinzhi Zhang, Kai Huang and Hong Yan “Fingerprint
Classification Based on Extraction and Analysis of
Singularities and Pseudoridges”, Conferences in
Research and Practice in information Technology,
Vol.11. School of Electrical and Information
Engineering University of Sydney, Australia, 2006

[8] K. M. Faraoun and A. Boukelif, “Neural Networks
Learning Improvement using the K-Means Clustering
Algorithm to Detect Network Intrusions”, at pp. 161
in
International
Journal
of
Computational
Intelligence, Volume 3 Number 2, December 29,
2005
[9] D. Jianga. Y. Zhanga. X. Hua. Y. Zenga. J. Tanb. D.
Shao. Progress in developing an ANN model for air
pollution index forecast. Atmospheric Environment.
2004, 38: pp.7055-7064.
[10] G. Grivas. A. Chaloulakou. Artificial neural network
models for prediction of PM10 hourly concentrations,
in the Greater Area of Athens, Greece. Atmospheric
Environment. 2006, 40: pp.1216-1229.
[11] M. L. Martin. I. J. Turias. F. J. Gonzalez. P. L.
Galindo. F. J. Trujillo. C. G. Puntonet. J. M. Gorriz.
Prediction of CO maximum ground level
concentrations in the Bay of Algeciras, Spain using
artificial neural networks.Chemosphere. 2008, 70:
pp.1190-1195.
[12] S. Palani. P. Tkalich. R. Balasubramanian. J.
Palanichamy. ANN application for prediction of
atmospheric nitrogen deposition to aquatic
ecosystems. Marine Pollution Bulletin. 2011, in press.

185

