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Abstract—The traffic flow prediction has wide application in the city transportation and area management. In big cities, it is very difficult to 

manage traffic. But the prediction under consideration of some physical conditions of environment and weather is found more effective. In 

this study, we designed a traffic flow prediction system model to predict the traffic data with a time interval of 1 hour to 24 hours. The predic-

tion algorithms have been used for research in the past, but there are not many platforms found on which traffic flow prediction has easy 

access to public users. The system is designed to overcome the problems associated with the historical and time series. Past Traffic data 

set was collected from an open-source and cleaned as per requirements. By using Machine learning algorithms, a system is designed, 

which takes the data from the roads using Vehicle detection sensors and stores into the database for future predictions. We also integrated 

the API of weather services to get weather data. This Traffic flow prediction Model is designed to use the existing two most popular machine 

learning prediction algorithms that are Artificial Neural Network (ANN) and Support Vector Machine (SVM).After experiments, results were 

compared with the actual data to check the accuracy of the algorithms. We found these two algorithms that are more helpful for our de-

signed system. The artificial neural network helps for long time data prediction. Support Vector Machine (SVM) helps to predict in short term 

prediction scenarios. But a shorter time interval gives more accurate results. The traffic data is predicated on an hourly basis from 1 hour to 

24 hours. Live stats of traffic on the road can also be obtained by this system, which is based on the vehicle detection sensors that are 

fetching data from the roads. The system compares the data of all roads and determines the most populated roads of the city. 

 

Keywords — Artificial Intelligence, ANN (Artificial Neural Network), LSTM (Long short term memory), Machine Learning, SVM (Support 
Vector Machine) 

——————————      —————————— 

1 INTRODUCTION                                                                     

 
raffic flow prediction has been discussed several times 
with different machine learning approaches. In this paper, 
we did a review of different researchers and the method-

ologies which have been used for prediction. Many algorithms 
show the excellent results on the given data sets. Those data 
sets have collected from different sources. To get accurate in-
formation about current and future traffic flow there are many 
applications such as vehicle navigation devices, congestion 
management, vehicle routing, and much more application 
have been introduced to guide the public on the road but the 
problem is to get real-time data on the spot and helps the us-
ers to plan their routs according to the situations on the road 
but the main problem to get information about traffic flow 
which are not well equipped with traffic sensors and many 
other factors that effect to get data such as accidents, public 
events, and bad weather conditions. Generally, there are two 
ways of traffic flow prediction, such as Short Term and Long 
Term Traffic Flow Prediction probably long term algorithms 
maybe cannot provide accurate prediction results because this 
mechanisms predict on hourly basis such as 12 hours or 24 
hours data results, as well as short term mechanisms, provide 
more good results because they give results in terms of mi 
nutes such as a 5 to 15 minutes or 30 to 50 minutes so in this 
way, the short term time interval can give more accurate pre-
diction values.so our model has been trained within a maxi-
mum time interval of 1 hour to give prediction results. To 
train this prediction model, we have gone through many re-
searchers' contributions in this machine learning area, which 
have discussed in the literature review section. To meet all 

these problems, many researchers make a lot of effort by using 
different machine learning algorithms to predict traffic flow. 

 

1.1 Purpose of Traffic Flow Prediction. 

Most of the traffic data reports are actual time, but sometimes 
it is not so favorable because we use this report when we plan 
which route we should go. Assume that we are going to office 
in working hours and we at traffic information and select the 
best or shorter route to reach our destination but traffic con-
gestion occurred .the issue is to get actual-time information 
about traffic comes whence to resolve this issue by using fore-
casting? It may be great, but what causes can affect traffic 
conditions? We need to analyze it. Many causes can affect traf-
fic conditions. The present and ancient traffic condition can be 
considered to predict.these suggestions are very simple, if traf-
fic is so heavy right now, also acceptable is that after ten or 
twenty minutes the traffic situation would be same ancient 
traffic situation, we have indicated the traffic situation on the 
same day and time, for instance, traffic condition on two 
Mondays remain same at 9 o’clock. Different weekdays and 
weekends may behave in different traffic situations, and may-
be they can also affect traffic conditions. There have been a lot 
of joint efforts to enhance and mollify traffic situations; still, 
there are many chances of progress. Devoted traffic routing 
systemin coordination could be contributing to the reduction 
of traffic congestion and transport expenditures. With an in-
creasing cost of gasoline, the demand for an efficient routing 
system to reduce traffic jams is very necessary.[1].In the past 
years, intelligent transportation systems(ITS) have made great 
achievements. Intelligent transportation systems help to in-
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creases the ability of the road traffic system and fix all traffic 
issues by using new technologies. To achieve rising transpor-
tation ITS need to apply for useful transport infrastructure 
.one of the most significant demand of ITS is to would be able 
to predict the traffic truly there are three types of data in a 
traffic system that are ancient data, present data and short-
term calculated data.[2]the capability to predict the transport 
values such as speed, travel time or flow, based on real-time 
data and historical data, collected by various vehicles detector 
sensors Prediction of traffic variables such as volume, speed, 
density, travel time, headways, etc. is important in traffic 
planning and design operations. Various methods are report-
ed in the literature for prediction of traffic parameters such as 
time series analysis, real-time method, historical method, sta-
tistical methods, and machine learning, etc. It becomes essen-
tial to understand the working process behind each of these 
methods to know the limitations and advantages associated 
with them [3]. The traffic flow prediction has got a lot of care 
from transport management and crowded areas of the city 
management department with the usage of information tech-
nology.[4]the goal of traffic flow prediction is to deliver real-
time transport data. Whatever to optimize, the traffic on the 
roads of city areas becomes complex and couldn’t control very 
well, so such kind of systems are not sufficient for prediction 
.therefore, research on traffic flow prediction plays an im-
portant role in ITS Systems and Traffic Management Systems. 
 

1.2 Problem statement 

To overcome the problems associated with historical, and time  
series we have to develop a traffic flow prediction model by 
using machine learning approaches such that SVM and ANN 
by using these algorithms, we developed a UML based predic-
tion system through these users can have interaction with the 
system and collect the information about current situation of 
traffic as well as also can check the traffic flow from 1 to next 
24 hours of a days with the time interval of 1-hour data, this 
system shows the predicted data from 1 to next 24 hours. in 
this way they may know the weather effects and conditions of 
the roads that how much traffic will be on which road in the 
next 24 hours, they can also see accidentals records of number 
of vehicle’s and how much chances can be occur for accidents 
on which road so our system may help them to make their 
planes that which route or road they should select to make 
their travel easy. 

2 RELATED WORK 

A lot of work has been done in traffic flow prediction with 

different approaches and technologies. There are many scenar-
ios that we have discussed in this paper with the related work 
of machine learning techniques. 

2.1 Machine learning approaches 

Someone has developed LSTM based prediction models by 
using machine learning approaches, which involve structure 
designing or network training designing and prediction and 
prediction implication. Another goal is to deal with prediction 
errors that may occur during the prediction process with deep 
learning methods. The discussed method has been applied to 
big data that has collected from the performance measurement 
system (PEMS).the experiments show that the LSTM model 
has many capabilities and good performance results as com-
pared to shallow machine learning methods. 

 

2.2 Artificial neural network (ANN) in traffic flow 
prediction. 

Due to the random and nonlinear characteristics of traffic 
flow, it's troublesome to beat the limitations of constant mod-
els. Statistic machine learning ways became gradually stand-
ard Non-constant approach is that the most illustrious and 
presently employed in the analysis. Artificial neural networks 
(NN) are normally utilized for this downside, which may be 
regarded as the overall pattern of a machine learning system 
in traffic engineering. Smith and Demetsky developed a NN 
model that was compared with ancient prediction ways and 
their results counsel that the NN outperforms alternative 
models throughout peak conditions. Dougherty et al. studied 
the back-propagation neural network (BPNN) for the predic-
tion of traffic flow, speed, and occupancy, and also the results 
show some promise. Since then, NN approaches have normal-
ly been used for traffic flow prognostication. Additionally, 
several hybrid NN models are planned to improve perfor-
mance. Alternative statistic models have conjointly been stud-
ied, like -nearest neighbor (NN) models and support vector 
regression [11]. 

Felix Kunde Alexander Hartenstein et a.[12] Implement 
an approach of feeding device knowledge to an Artificial Neu-
ral Network (ANN), .but some Researchers implement ANN 
with completely different spatial associate degreed temporal 
holdups to seek out an optimum setup for a whole town. They 
need to be worked on a sensor network that's distributed 
across a whole town and got the simplest results once they are 
enclosed measurements from all sensors. Together with se-
quence data increased the prediction solely marginally. Once 
work with RNNs, it shall be best for statistical analysis as a 
result of their support to be told short and long sequences.[13] 

2.3 Traffic congestion prediction 

Another research has been organized to evaluate traffic flow 
by using neural networks and hybrids [14] of various tech-
niques.[15].for example, the research conducted by vlahogi-
anni et al.[16], traffic patterns had been identified by grouping 
them and traffic flow calculated by neural networks. Machine 
learning algorithms can predict short term transport blockage 
through connected traffic on the roads. This is inspired by 
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multiple possible systems of these approaches for progressive 
prediction algorithms in the combined situation.[17].on other 
hand studies conducts two kinds of prediction models : (a) 
models that are not online are measured on historical infor-
mation can be trained when important changes appear in the 
system as like changes and updating the whole framework, (b) 
online models measured by historical data and update the 
system by using usual transport condition achieved through 
v2v/v21 communication.[17].  

2.4 Deep learning models prediction 

Deep learning model is the most sufficient and stable because 
it can be used for significant abstraction deepest information 
of transport from several layers of data, in recent deep learn-
ing has been proved very successful in many fields such as 
images, audio, and ordinary language processing since the 
Hinton et al. time [5], researchers have been proved that deep 
learning models are many comparatives than the state-of-the-
art models[2],[8],[7],[6]since the traffic blockage and traffic 
flow are nonlinear and deep learning models can get enough 
data without any previous information. Deep learning models 
have done a lot of research in traffic flow prediction, for ex-
ample. Lv et al. developed a novel deep learning method for 
traffic flow prediction that uses a stacked auto-encoder meth-
od to study traffic flow components.[9]another studies have 
set traffic flow analysis examples that are purely based on sev-
eral methods of deep learning approaches. And throughout 
multimodal deep learning methods are conferred to resolve 
the issues with traffic flow forecasting, which based on 
CNNGRU basic methods with supported mechanisms. The 
traffic flow forecasting becomes a difficult task because the 
components such as (traffic flow, travel time, speed,etc.) are 
always highly nonlinear and un-stationary, which can be af-
fected by several mechanisms under different transport situa-
tions (such accidents, weather situation, rush hours,etc.).[10] 

2.5 Deep Learning models based on machine learning 
approaches 

Many studies prove that the LSTM model is more capable and 
has good workability, as compared to shallow machine learn-
ing prediction models.  Machine-learning has many contribu-
tions in big data few of them can be summarized in below 

 
1. Machine learning approaches big data prediction 

problems. Machine learning has been applied to im-
age recognition, medical diagnosis securities analysis, 
and many other fields. It can depend on computa-
tional techniques to components learning and predic-
tion in traffic flow big data theory can provide sample 
data sources for machine learning. With a huge collec-
tion of data samples, real-time traffic flow can be pre-
dicted.[18] 
 

2. Learning which is based on machine learning is the 
first time applied to big data-driven traffic flow pre-
diction. Before this approach, the shallow has done 
many experiments for short term traffic flow predic-
tion. But the forecasting performance can vary due to 

reasons of the continuous undefined data sample. The 
stability and convergence of deep learning had su-
premacy. [18] 
 

3. The LSTM network structure, which is based on deep 
learning, differs from deep learning models. RNN 
may be used to communicate the prior information to 
the present situation when information gapes increase 
than it maybe loses the capability to learn far-ranging 
data. 
LSTM can learn long-term depended on data as com-
pare to RNN and LSTM neglect long-term 
Dependence issues through proper structure.it should 
be kept in mind that long-term learning is a natural 
behavior of LSTM .it’s not a capability to pay at a spe-
cial cost [18] 

3 METHODOLOGIES 

Many methods have been considered much time, but we use 
two existing methods in this paper for traffic flow prediction. 
The first one is a support vector machine (SVM), and the sec-
ond is the artificial neural network (ANN). 

3.1 Data set 

Data collected in this paper are from the PEMS site for the im-
plementations of machine learning methods to show outputs 
in this prediction system. Data collected from different num-
bers of VDS of the road. The data set have the number of vehi-
cles passes from the road sensors as well as can also have 
types of vehicles after extracting the data from VDS and road 
sensors the unwanted data has been deleted by preprocessing 
the data aggregated from 1 to 24hours’ time interval to calcu-
late traffic flow prediction. 

3.2 Support vector machine 

The support vector machine has many methods and formulas 
which can be used to predict traffic data for the future. Traffic 
flow prediction is a nonlinear problem; it can be realized by 
using a support vector machine. And SVM works with the 
kernel functions to optimize the prediction result. Because 
kernel function may help SVM to transform the data. SVM is a 
supervised machine learning method, so it needs training data 
for this. It can work on any number of dimensions. When we 
input nonlinear data as a training sample so, with the help of 
this function, it can be transferred to high dimensions. In the 
following equation, those functions have been trying to fit for 
optimal results. 
 

d=ωφ(n)+ɛ (1)  
ω is for the weight vector; 

n is input vector; 
ɛ for the offset value. 

 For training, the following two values can be used for mini-
mizing errors.  

Where c is using for the only penalty ∑𝒊𝑳(𝒚 − 𝒇(𝒙))is used to 
calculate errors terms;  
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𝟏/𝟐𝝎^𝟐is a regular item;  
L(d-f(x)) is need to present loss function, balance function, 

weight for training, and calculating errors.  
ɛ used for loss function because its values can be affected sup-

port-vector.  
In the following equation, slack values are included, ξ*. 

so the collected problem can be converted into the following 
equations. 

 min12|ω|2+c∑i(ξi+ξ*i) (4) di-ω φ(x) - ɛ ≤ ɛ + ξi 
The Lagrange multiplier terms used as xi and x*i are intro-
duced, and the problem is transferred further into a simple 

optimization problem of the dual problem 
   

𝑚𝑎𝑥∑(𝑥𝑖 − 𝑥∗𝑖) − 𝜃∑𝑖(𝑥𝑖 + 𝑥∗𝑖) − 12∑𝑖∑𝑗(𝑥𝑖 − 𝑥∗𝑖)(𝑥𝑗 − 𝑥∗𝑗)𝑘(𝑛𝑖, 
𝑛𝑗) − (𝑥𝑖 − 𝑥∗𝑖) = 0  

So, 
              (0≤xi≤C,0≤x*i≤C) 
So by computing all the above equation,  
We have final prediction function  
𝑑 = ∑𝒊(𝑥𝒊 − 𝑥∗𝒊)𝒌(𝑛𝒊, 𝑛𝒋) + ɛ k (ni,nj) is the representation of the 
kernel function because its play k of role for SVM model for 
the prediction of our collected data,  
So in this way, we transformed our problems and got the re-
quired result.  
Further SVM algorithm has been trained with python through 
the dataset collected from PEMS by taking the time interval as 
one hour to predict data. Following is the representation of the 
SVM algorithm in “Fig-3.2.” 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

In the above “Fig 3.2” having two lines, blue lines show 
the true data, which means original data collected from PEMS. 
And green lines show the predicted data that we have after 
applying the SVM algorithm on the existing data. 

3.3 Artificial Neural Network 

These models help for traffic flow prediction with the time 
interval of one hour of the day. ANN split the whole data of 
vehicles into two data sets. The first one is the train data set, 
and the second is the test data. Train the data set used to train 
the ANN model. For the example of the existing data set, get 
10000 number of vehicles and 20% data occupied by a train set 
and test data set to have 80% data. The data set has been mod-
ified into a time-date format, so in this way, monthly weekly 

information has been omitted by time format, and weekly data 
has changed into days of the week from 1 to 7 days of the 
week. ANN model works in these three layers, namely the 
input layer, a hidden layer, and output layer when Ann has 
trained for one-hour prediction it takes three parameters for 
input layer such as days, hours, last known several vehicles. 
After processing of training data and test with ANN, we got a 
coefficient varied from 0.85 to 0.76 for test data and 0.99 for 
training data. The following “Fig 3.3(a)” shows the structure 
of the ANN model with those three layers. 
 

 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 
The above “Fig 3.3(a)” shows how ANN has been trained 

to predict data set with the three layers of the model. But the 
ANN algorithm has also trained with python on the collected 
data to give illustration graphically for traffic flow prediction 
with a time interval of one hour. In this way, a user may check 
traffic flow prediction by using the system. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The following graph shows output traffic flow prediction with 
ANN Algorithm.”Fig 3.3(b)”. 

       

Fig. 3.3 (a) ANN layer structure 

 

 
 
 

 

Fig. 3.2 Results obtained using SVM 
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“Fig3.3 (b)” describes traffic flow prediction for one hour by 
using the ANN model having two lines blue lines shows the 
true data, which means original data collected from PEMS. 
And green lines show the predicted data that we have after 
applying the ANN algorithm on the existing data. 

4 CONCLUSION 

In the system, it has been concluded that we develop the traf-
fic flow prediction system by using a traffic flow prediction 
algorithm. By using two existing prediction algorithms, those 
are ANN and SVM. We try to utilize these models for our sys-
tem to give the best prediction result on the developed system. 
The public can take many benefits by using this system be-
cause the users can know what the situation of traffic flow on 
the current situation is and they can also check what will be 
the flow of traffic on the right after one hour of the situation. 
This system also helps to check the weather conditions of the 
roads. As well user may also check about accident record that 
how many accidents occurred on which road so which would 
be safe for a future drive. In future, we can improve this sys-
tem by making traffic congestion prediction, and many more 
factors that affect the management, as well as the flow of traf-
fic, can be considered by using many other deep learning 
methods, as well as user, can use the system to find which 
route would be easiest to reach on destination. The system can 
suggest to the user according to their search. 
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Fig. 3.3 (b) Results obtained using ANN 
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