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Abstract

Deep learning is an emerged technique to predict future and intelligent mechanism to monitor
the process. Traffic Flow prediction is important function of collection traffic information and
dissemination. Conventional intelligent approaches are used in large and small scalenetworks using
supervised and unsupervised learning techniques.Traffic flow prediction and mitigating traffic control
in remote location is an important factor in large scale networks. In this paper, we used Deep
convolution neural network and Tensorflow is used to prediction of traffic flow using real time traffic
data from various locations. Deep belief network is an intelligent traffic control mechanism for
predicting traffic load, deep neural network and analyzing decision networks. The computer based
Tensorflow is applied in deep neural networks demonstrates that our proposed supervised model is
trained by deep learning approach. Our proposed model is able to achieve an improved performance
in traffic flow, demonstrate large scale network traffic control using conventional | routing approach
and the accuracy rate is 95% tested by Tensorflow.
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1. Introduction

Industry 4.0 is a recent revolution of next generation of heterogeneous networks such as 5G,
Deep Learning, 3D modelling, Internet of Things, Data Analytics. The high volume of data and
dynamic changes of technology are played vital role in rapid development in heterogeneous networks.
The latency and high availability are the two important factors to measure traffic flow and traffic
control. The exciting communication medium wired and wireless communications are used widely
and increased large volume of data processing and prediction. The traditional routing mechanism and
packet simulation are designed for large networks, traffic flow, traffic control and packet forwarding

[1].

In recent research, the artificial intelligence are used several areas which includes speech
recognition, image recognition and data analytics. Deep learning is an artificial convolution neural
network can be classified into deep neural network, convolution neural network, Q-Learning and
Deep belief networks. The deep learning can be implemented in various software such as AWS tools,
Caffee, Keras, CUDNN and Tensorflow [3]. Tensorflow is an open source platform to implement deep
learning network and analyze the prediction.
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Traffic control issues in small and large scale networks are analysed and proposed by using
conventional routing protocols. The traffic control can be predicted by using convolution neural
network from large scale heterogeneous networks. A supervised deep learning was applied to train the
packet from incoming traffic flow and labelled for prediction. Unsupervised deep learning is also used
for finding traffic paths and packet forwarding [4]. Zubai et al., the result shows that the traffic flow
can be varies and measured by using increased network size, complexity in network flow and
availability.

Tensorflow is dataflow based deep learning model which implements CNN, RNN and DNN
models and accelerated by GPUs. TensorFlow used for analyze and estimate traffic flows and traffic
controls. Hongsuk et al., the various deep learning tools like AdaGrad, Amazon Redshift and Alexa
model are used prediction and evaluation. Bomin Mao et al, The number of network nodes are
increased means the traffic pattern also changed. So the travelling time and routing can affect the
network traffic at different intervals [5].

In this paper, we used Tensorflow software package for implementing CNN and DBN models
to analyze and estimate traffic control and traffic flow. The suggested models show that the deep
regression analysis and traffic performance index are applied for identifying accuracy [8]. The
strength of supervised and unsupervised learning is a mixed deep learning approach and deals with
large network problems such as traffic flow and traffic control. In addition that we used mixed
algorithms so the result can be verified various time intervals and simulation results shows that the
conventional traffic controls and flow in large networks [10].

2. Intelligent Data Analytics

The traffic flow is collected from various remote locations and Deep convolution neural
network model are used for on-board service. Here we collected information for Global positioning
System (GPS) in real time environment and collected traffic rate from Wi-Fi usage in college. We
collect data from network administrator and the device collect average traffic flow rate [13]. The
centralized server monitor all the process and we can set flow conditions around 2,45,675 links in
every 30 minutes. The traffic data collected from 01/02/2019 to 28/02/2019 (28 days) and the values
are aggregated for measuring traffic speed and round trip time measurement.

Sanghoon Bae et al., The network traffic can varies periodically based on number of in and
bound requests as well as speed. The aggregated data rate can be noticed in the form of kilometres per
hour and data can be verified every 30 minutes intervals. The central server traffic conditions can be
monitored periodically and every 30 minutes dataset collected for finding accuracy and performance
using Tensorflow [12].

The traffic can vary at different time and different dates so the conventional traffic is used for
forecasting traffic conditions. In this work, every week Saturday the network database can use for
calculating traffic performance index and link speed can be measured [11].

ISSN: 2233-7857 IJFGCN 1007
Copyright (© 2020 SERSC



International Journal of Future Generation Communication and Networking
Vol. 13, No. 1, (2020), pp. 1006-1012

3. System Model and Intelligent Flow Control
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Figure 1: Learning Process — Input data from College Network Bandwidth

Considered Large scale heterogeneous network with wired and wireless communication with
hybrid topological structure. We used fully connected graph G = {R, AP, N}, R — Routers, AP -
Access Points, N — Nodes. The number connected components calculated by using CC = |R| + |AP|.
The various deployment models are used for deep learning in the network and we used non supervised
learning model for input and output learning systems. The Deep belief network is designed based on
router and access points. So the intelligent agent can employ and big challenge to find the accuracy
rate.

Here we designed combination of non-supervised learning structure and deep belief network
model for path combination and working environment from remote locations data. In case we selected
large and heterogeneous network so the combination of network nodes, incoming and outgoing
packets, verifying speed and data rate, traffic flow and action space are tedious process for calculating
accuracy rate. Because the action space is increased means we couldn’t find traffic flow information
and accuracy rate. So we used algorithm for complexity measurement and action space.

The above learning model the number nodes in the network is N and assumed the complexity
is assumed as O(1) i.e single valued neural network model. Here we train one neural network model
by using paths and nodes in the network. The number action or request can be recorded in action
space so can easily monitor all the requests and traffic flow. So we increased the path based on the
result in unsupervised learning results the complexity will be increased like N, N2, N3...N". In this
paper the next hop values also considered for finding accuracy for packet forwarding for destination.
So the complexity can be set as O(N). The next hop information recorded from location factor and
training process initiated in local machine.

4. Deep Learning Intelligent Traffic Control Approach

The learning model is described in figure 1 and trains the incoming traffic flow values. Final
action matrix calculated based on traffic loads, formatted values, rewards and delays. The deep belief
network designed based on action matrix and decision process. The supervised training part applied so
the system intelligently collects the traffic flow and traffic patterns. We describe the learning models
with decision making results and prediction factor. This is active space approach the data can be
collected from multiple remote locations and we employ various trained neural network with
intelligent agents. So our proposed deep convolution artificial neural network builds the action space
with traffic flow and traffic control.
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The traffic performance index is calculated based on traffic flows is as follows
Tpi = (CCmax - CC|)/CCmax (l)

Where CCpaxiS maximum number of connected components in the network for measuring
speed and average link speed can be set at different intervals i.

The Tpils measured and the result values between 0 and 1. A traffic jam can be monitored
based on speed and number of requests. Here CPU calculation is important based on memory and
capacity. Tensorflow tool used with the input of traffic performance index result and time intervals.
The test data applied with average speed of 500 links per day and classified the results with congested
traffic flow, free flow and heavily congested traffic flow. In this paper, the following graphs shows
that T and labeled hours.

The 3-Dimenstional matrix input parameter R, AP, N with varies T - time slots. The output of
connected components factor

CC(Tpi,N) = X1 (Ri + APi)/ Y11 Ri) * % 2)

Here the connected components calculated for accuracy value and R varies at difference
router at T. With Deep CNN, the connection between router and access point can be set as temporal
features.

The time complexity can be measured with respect to each iteration k.

B (CCi,j,n+Tpi,j k+APi,j k)
Tk =21 X1 Xh=t N (3)

After convolution operation, the each connection layer values are used for calculating packet
loss and throughput. Figure 2, shows that number of links in the network and Tpi values. The traffic
flow conditions in each link can be verified using supervised learning results of 0 and 1. The
following conditions are tested. If free flow — the values can be set as 0, in cased congested flow — the
valued in between 0 and 1. Else the traffic flow heavily congested flow means the result is set as 1.
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Figure 2: Packet Loss and Throughput using OSPF
5. Deep Neural Network Model Performance

The Tensorflow used to build the model and analyze the traffic flow. In this case, the traffic
layer can be divided into 10,20,30,40,50 neurons. Sigmoid function is used for calculating artificial
neural network models and calculated Deep Belief network values. The input data is action space
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matrix it ranges between 100 to 2000 packet rates. The linear regression analyze model used to
categorize the date and logically analyze the binary result. The following are Python code for DBN
node.

tfFlow. TensorFlowLimit();

layers = tfFlow.ops.dbn(X.[10,20,30,40,50], sigmoid(x,cc))
tfFlow.models.regression(layers,limit())

optimizer = 100 to 2000;

epoch = 2000;

Learning_rate = 0.01 to 0.05;

Batch_size = {5.10,15,20}

Dataflow = Tpi

The optimization algorithm used for minimize cost entropy cost. A separate data model used
to each batches and TPI can applied for each link. The accuracy can be measured number of hidden
layer results.

6. Performance Evaluation

In this model is evaluated on a personal computer running in windows and virtual box
running with Fedora installed in same PC. TensorFlow and Python are installed in VM. The number
of links is set as 500. The OSPF algorithm is used for routing and 30 routers, 110 access points and
650 nodes are used. The data rate can varied between 3Gbps to 5 Gbps. The decision process epoch is
2000 and deeper learning structure exhibits the packet loss rate and throughput. The log reports are
recorded and following figure shows the tensor board results with incoming and outgoing packets
values. The performance comparison can be set in between training steps and packet loss factors. In
this case the proposed deep learning algorithm applied for both packet loss rate and throughput are
calculated.
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Figure 3: Tensor flow for layer system ana accuracy rate
7. Conclusion

The deep learning algorithm is applied for various traffic control applications for small and
large scale networks. In this paper we addressed deep learning structure which jointly perform traffic
flow and traffic controls. The traffic control data are collected by intelligent agent and rewards
sequence developed by TensorFlow. We designed Deep belief network of college management
systems. Supervised learning models used to estimate traffic flow and links. The Traffic performance
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index was calculated at various intervals and layered designed is used to compute congestion with the
accuracy is 95%. This research is a promising approach with Google TensorFlow for finding accuracy
and prediction. Simulation results demonstrated and compared with large scale heterogonous
networks.

Reference

Zubai Md. Fadlullah, Fengxiao Tang, Bomin Mao, Jiajia Liu and Nei Kato, “On Intelligent Trafic Control for
Large Scale Heterogeneous Networks: A Value Matrix-Based Deep Learning Approach”, IEEE Communication
Letters, Vol.22, No.12, December 2018, pp.2479-2481

2. Hongsuk Yi, Heelin Jung and Sanghoon Bae, “Deep Neural Networks for Traffic Flow Prediciton”, IEEE
Conference on BigComp 2017, 978-1-5090-3015-6/17, pp.328-331.

3. S. Das, G. Parulkar, and N. McKeown, “Rethinking IP core networks,”|EEE/OSA J. Opt. Commun. Netw., vol. 5,
no. 12, pp. 1431-1442, Dec. 2013.

4. Sivabalaselvamani, D., Harishankher, A. S., Rahunathan, L., &Tamilarasi, A. (2017, November). Accident
Identification Using Fuzzy Cognitive Maps with Adaptive Non-Linear Hebbian Learning Algorithm.
In Proceedings of the International Conference on Intelligent Computing Systems (ICICS 2017-Dec 15th-16th
2017) organized by Sona College of Technology, Salem, Tamilnadu, India.

5. F. Tang et al., “On removing routing protocol from future wireless networks: A real-time deep learning approach
for intelligent traffic control,” IEEE Wireless Commun., vol. 25, no. 1, pp. 154-160, Feb. 2018.

6. S Manikandan, "An Adaptive Lsb Pattern Substitution For Detecting Bio-Metric Inputs”, Applied Science Reports,
Progressive Science Publications, E-ISSN: 2310-9440 / P-ISSN: 2311-0139, DOI:
10.15192/PSCP.ASR.2018.22.1.2731, Volume 22, Issue 1, pp. 27-31, 2018

7. Martin Abadi, et al.,, TensorFlow: Large-Scale Machine Learning on Heterogeneous Distributed Systems,
arXiv:1603.04467v2, 2015.

8. S.Manikandan, Dr.M.Chinnadurai, "Motion Detection Algorithm for Agent Interaction Surveillance Systems",
International Journal of Engineering Technology Science and Research (IJETSR), ISSN 2394 — 3386, VVolume-4,
Issue-11, pp:408-412, November-2017

9. Martin Abadi, et al.,, TensorFlow: Large-Scale Machine Learning on Heterogeneous Distributed Systems,
arXiv:1603.04467v2, 2015.

10. S. Manikandan and K. Manikanda Kumaran, "ldentifying Semantic Identifying Semantic Relations Between
Disease And Treatment Using Machine Learning Approach”, International Journal of Engineering Research &
Technology(1JERT), essn:2278-0181,Vol.2,June — 2013

11. Martin Abadi, et al., TensorFlow: Large-Scale Machine Learning on Heterogeneous Distributed Systems,
arXiv:1603.04467v2, 2015.

12. Manikandan, S & Chinnadurai, M 2019, ‘Intelligent and Deep Learning Approach OT Measure E-Learning
Content in Online Distance Education’, The Online Journal of Distance Education and e-Learning, vol.7, issue 3,
July 2019, ISSN: 2147-6454.

13. N. Kato et al., “The deep learning vision for heterogeneous network traffic control: Proposal, challenges, and
future perspective,” IEEEWireless Commun., vol. 24, no. 3, pp. 146-153, Jun. 2017.

14. M. S. Muhlhaus, M. Oner, O. A. Dobre, and F. K. Jondral, “A low complexity modulation classification algorithm
for MIMO systems,” IEEE Commun. Lett., vol. 17, no. 10, pp. 1881-1884, Oct. 2013.

15. Z. Ding, M. Peng, and H. V. Poor, “Cooperative non-orthogonal multiple access in 5G systems,” IEEE Commun.
Lett., vol. 19, no. 8, pp. 1462-1465, Aug. 2015.

16. Sivabalaselvamani, D., Tamilarasi, A., &Rahunathan, L. (2016). Supporting Trust-based Design for Efficient
Transportation using Intelligent Transportation System (ITS) in VANET. Asian Journal of Research in Social
Sciences and Humanities, 6(7), 634-647.

17. Rahunathan, L., Tamilarasi, A., &Sivabalaselvamani, D. (2018). Efficient and Secure Interoperable Healthcare
Information System Using Keyword Searchable and Role-Based Access Control in Cloud Environment. Journal of
Computational and Theoretical Nanoscience, 15(4), 1176-1181.

18. Sivabalaselvamani, D., Tamilarasi, A., Rahunathan, L., &Harishankher, A. S. (2016). A Review Analysis on
Vehicular Ad-Hoc Networks: Security Issues and Challenges. International Journal of Scientific Development and
Research, 1, 2544-263.

ISSN: 2233-7857 IJFGCN 1011

Copyright (© 2020 SERSC



International Journal of Future Generation Communication and Networking
Vol. 13, No. 1, (2020), pp. 1006-1012

AUTHORS PROFILE

S. Manikandan is working as Assistant Professor of IT in E.G.S Pillay Engineering
College, Nagapattinam. He completed M.E-CSE in Annamalai University with First class
with Distinction, 2012 and B.Tech - IT in E.G.S Pillay Engineering College with First
class with Distinction, 2010. Currently he is doing Ph.D in Anna University, Chennai and
his research work includes Artificial Intelligence, Network Security, Deep learning,
Algorithms and Cloud Computing. He is member in IEEE, ISTE, IEIl, CSTA

Dr. M. Chinnadurai is working as Professor of CSE in E.G.S Pillay Engineering College
Nagapattinam. He completed his Ph.D in Anna University, Chennai in the field of VVLSI
at Faculty of Information and Communication Engineering, Anna University, Chennai.
He is professional member in IEEE, CSI, ISTE, etc and his research work includes
Acrtificial Intelligence, Network Security, Algorithms and Cloud Computing. He is
member in IEEE, ISTE, IEI, CSTA

Dr.D.Maria Manuel Vianny (Devadass Maria Manuel Vianny) | received the B.E
degree in Computer Science and Engineering from Annamalai University,
Chidamabaram, India in 2009, M.E. degree in Computer Science and Engineering
from the Annamalai University, Chidamabaram, India in 2011, M.B.A degree in
Human Resource Management from the Annamalai University, Chidambaram ,India in
2011. Completed Ph.D in St.Peter’s University Avadi , Chennai ,India. Now | am
presently working as a Assistant Professor in Galgotias University, Greater noida-
201308 ,Gautm Budh Nagar,Uttar Pradesh, India

Dr.D.Sivabalaselvamani received his Master’s degree and the Ph.D. degree both
from Anna University,Chennai, Tamilnadu, India, all in the area of Computer
Applications. He has been an Assistant Professor in the Department of Computer
Applications, Kongu Engineering College, Perundurai, Erode, Tamilnadu, India
since 2010. His areas of expertise includes Vehicular Ad-Hoc Networks (VANET),
MANET, Algorithms, Internet of Things (I0T), Blockchain Technologies and etc.
His research is mainly to improve the road safety and efficiency of traffic
operations through the integrated use of new technologies in traffic simulation and
ITS data collection for advanced methods of transportation data analysis.

ISSN: 2233-7857 IJFGCN 1012
Copyright (© 2020 SERSC



