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    Abstract: The existing traffic administration policy is not 

worthy enough to tackle the density of movement in Bangladesh. 

This study proposes an advanced Internet of Things (IoT) based 

road traffic administration system to resolve the problem. All the 

smart lamp posts of road crossings handle four factors, i.e., 

number of cars, activation time, waiting time, and emergency 

signal of each lane. This research uses an automatic video 

processing method to count the number of cars on the road. In 

order to process the video mask, R-CNN is used, which is a 

combination of the faster R-CNN that performs object detection 

(class + bounding box), and Fully Convolutional Network (FCN) 

results into a pixel border. Modern statistical methods are also 

used, such as multiple regression analysis, cluster analysis, and 

factor analysis. For handling emergency traffic situations, a new 

activation function was proposed and named the RT activation 

function. Factor analysis with principal component analysis 

(PCA) allowed in reducing the number of variables from elevens 

to five. The linear regression explains 90.2% of the variance in 

the data. This research considers R, R-square, adjusted R-square 

with 0.950, 0.902, and 0.409, values respectively. The results 

analysis ensures that the performance of the proposed schema is 

good enough to apply in the road of Bangladesh.  

   Keywords: traffic jam, IoT, traffic system, video processing 

 
 

 

 

 

 

 

 

 

Fig. 1 Current situation of traffic System in Bangladesh 

 

I. INTRODUCTION 

Traffic jam is the most common and intolerable problem 

for all densely populated countries like Bangladesh. Drivers 

are careless about the traffic signals due to the lack of 

adequate traffic systems, which results in severe accidents 

and massive traffic jams. In 2019, at least 5,227 people were 

killed, while 6,953 injured in 4,702 road accidents across the 

country[1]. 
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Fig.1 represents the present road traffic scenarios of 

Bangladesh. From Fig.1, we can see that; passengers don't 

have any respect for the traffic system, and vehicles from all 

lanes are passing willingly, which results in various major 

and minor accidents. In Bangladesh, traffic police solve this 

situation manually, and it costs an extra 2-3 hr for every 

passenger on that road. Traffic jam in the Dhaka city has 

turned daily trips into nightmares. The World Bank reported 

on the traffic condition of Dhaka and claimed that the speed 

has dropped from 21 kilometers per hour (kmph) to 7 kmph 

on average in the last ten years, and predicted that the speed 

might be dropped to 4kmph by 2035, which is slower than 

the walking speed. BRAC Institute of Government and 

Development  indicated the effect of traffic congestion from 

two perspectives. Firstly, it consumes around 5 million 

working hours every day in Dhaka. Secondly, it costs $11.4 

billion every year in the country. The Passengers' Welfare 

Association reported that traffic rules are violated by at least 

87% of buses and mini busses. Each day 64 people are 

killed, and 150 people are getting injured across the country. 

[2] All the major cities throughout the globe experience 

traffic jams at certain hours of the day. It is not traffic jams 

in Dhaka, but it is inclusive traffic mismanagement and 

disorder. To solve those problems, the state government 

took larger projects, such as expanding footpaths, building 

flyovers, overpassing, and widening the roads, but no 

development had been seen yet. Dhaka is nearly 1% of the 

country's entire territory, but 36% and 44% of the total GDP 

and employment is contributed from here, respectively. The 

entire country is packed with disobedient drivers and foot-

travelers who have no regard for traffic laws and rules. [2] 

    Bangladesh Road Transport Authority (BRTA) 3 reported 

that out of 3.1 million recorded vehicles in Bangladesh, 

Dhaka has nearly 1 million. Different researches point that 

the correct number of vehicles maybe around 5 million, 

including the registered 3.1 million. Out of this massive 

number of vehicles, 72% of them do not have fitness 

clearance. Revised Strategic Transport Plan (RSTP) 

analyzed that in 2016, around 30 million trips were made by 

the residents of Dhaka's every day, where 47%, 32%, and 

9% involve buses, rickshaws and private cars respectively. It 

occupies 76% of the streets. Trucks load and unload 

commodity items, construction materials, and other goods in 

the middle of a road, causing massive traffic jams.[2] Some 

long-term projects were undertaken by the government in 

order to mitigate traffic jams, including two rapid bus 

routes, five metro rail lines, three-ring roads to deviate 

traffic from the city center, etc. But most importantly, 

Dhaka needs to be decentralized. Infrastructures failed to 

suit the scale of the population (18 million).  
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Due to the pressure of this massive population, traffic 

condition is getting worse day by day.[2] Shepelev [3] 

discussed the use of multi-touch video cameras to collect the 

required information and to focus on the methods to 

improve them. Amount of pedestrians was also considered 

at the intersection. Data processing was done using 

statistical methods such as multidimensional scaling 

methods, cluster analysis, multiple regression analysis, and 

others. Basil and Sawant [4] pro- posed an IoT [5] based 

system that can make decisions for luminous [6] control 

depending on the intensity of light. Both of the `day' and 

`night' mode could be identified by setting up a fixed 

intensity value on the light-dependent resistor (LDR) [7] 

sensor. Lights of traffic lamp posts could be controlled by 

the infrared sensor (IR) sensor [8]. Solar cells [9] were used 

as a power source, and  

 

Fig. 2 Proposed automated traffic manipulation system 

 

There was a backup DC supply for the emergency. The 

total system could work without traffic police, and traffic 

signals could be controlled automatically and monitored the 

entire system through the internet by installing Closed 

Circuity (CC) cameras based on a fixed time with equal 

priority to all the lanes. Saifuzzaman [10] had discussed that 

current tra c control systems are dependent on fixed signal 

timing. Autonomous traffic compactness in which signal 

timings were updated depending on the number of vehicles 

in each lens. Wi-Fi transceiver shield [11] [12] was used to 

transmit the amount of traffic of the current system to the 

next traffic signals. Signals were updated based on the 

traffic density of the past messages. Also, they introduced 

an image processing technique for counting the number of 

vehicles. Some other research [13,14,15] are also focused on 

IoT based traffic manipulation system. The above-discussed 

systems mainly focused on the timing, the number of 

vehicles on the roads, and pedestrian at the intersection. 

Still, a more generalized solution is required. All 

emergencies like ambulance, firefighters or VIP Passing, 

etc. need to be considered. An app[16] [17] is required so 

that foot-travelers are aware of the traffic congestion and 

lane changing. Thus, by finding the flaws of existing 

methods, this study proposes a united IoT based traffic 

manipulations system. The proposed IoT based method is 

fully auto-mated and capable of handling all kinds of 

emergencies. The proposed app is connected with the cloud 

workstation, and users are informed about the traffic 

conditions. It was developed by considering the number of 

traffic and fixed signal timing in a particular lane. This 

system can also handle emergencies of VIPs and 

ambulances. The system is automated and developed based 

on IoT. Here all lamp posts in any intersection zone are 

embedded [18] and connected with the cloud workstation 

[19] through the internet [20]. The lamp post is identifying 

the traffic congestion of its respective lane and also 

monitoring the time of yellow and red light signals with a 

digital timer. In the general case, each lane will be in the 

green light state for three minutes, but when the pres-sure of 

traffic in a particular lane is immense, then the time for the 

green light signal of the lamp post on that particular lane 

will be increased. In the worse scenario, a lamp post of a 

particular lane will not be in the red or yellow signal state 

for more than 15 minutes. VIP emergencies can be handled 

with an emergency signal, but the signals must send from 

the official traffic authority. For ambulance emergencies, 

the same process can be applied, and the surveillance 

cameras can automatically identify the ambulance and act 

accordingly. Fig. 2, Part 1 shows a summary of the proposed 

automated traffic control system, where all the cars of the 

lanes are controlled in an ideal manner. 

Overall, the public transport system of Dhaka is not 

adequate and properly routed. The introduction of a 

dependable public transport system is needed so that the 

pressure of vehicles reduce on the road. The rest of the 

paper is articulated as follows. Section 2 hold Methods. The 

result analysis is discussed in Section 3. The paper is 

concluded in section 4. 

II. METHODOLOGY 

In the proposed method, each lamp posts are integrated 

with a surveillance video camera [21], a digital timer, a 

signal modulator, and a signal receiver. Fig. 2, Part 2 shows 

the internal structure of the smart lamp post. A lamp post 

consists of a video camera, digital timer, signal receiver and 

modulator, and display. Fig. 3 clear illustrates an overview 

of the working process of the smart lamp post, where the 

signal receiver maintains the connection between the lamp 

post and the AI traffic signal controller. The video camera 

counts the number of cars, and the digital timer keeps track 

of each lane’s activation and waiting time. Emergency 

signal checking will be done at first. If the signal flag 
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Fig. 3 Structure of the proposed Smart lamp post 

 
Fig. 4 Connection of lamp posts in an intersection 

with         AI traffic control center 

 

Is one, the emergency lane will be activated. If there is 

no emergency signal, then the data from the video camera 

and timer will be sent to the AI traffic signal controller. Fig. 

4 shows that each intersection has an AI traffic signal 

controller for all the lamp posts in that intersection. The AI 

traffic signal controller will decide the traffic passage based 

on the data received from the smart lamp post and the 

proposed algorithm. 

The camera of a particular lamp post is used to identify 

the congestion of traffics on that lane. The study of 

Shepelev [3] was used for video processing. Methods were 

proposed in order to collect data from the camera with video 

analysis in a traffic congestion situation. Different statistical 

methods 

Table- I: Table of considered variables 

 
 

Were used for data processing, i.e., multidimensional 

scaling methods, cluster analysis, and multiple regression 

analysis. Tasks were divided into two parts. Firstly, 

identification of the factors influencing the congestion at the 

intersection. Secondly, congestions were divided into 

clusters based on their characteristics. The entire process of 

identifying the number of cars are divided into three parts, 

and its listed below: 

⎯ Variable Selection 

⎯ Data Collection 

⎯ Detection Methods 

 

The data were collected for various intersections. At 

each intersection, lanes were selected that meet the 

following requirements: turn right, turn left, and way 

towards the junction. Twenty- five, such bands, were 

selected. The data was collected over a certain period of 

time from "date" to "date". The set of features from the 

video stream used in the study is presented in Table 1. An 

intersection is the area of junction, the fork of roads at the 

same level, cross-roads. The throughput is determined 

mostly by the structure of the cloverleaf. Notably, based on 

the arc, when turning right and the position of printing (stop 

lines, crosswalks). This investigation was put forward to 

secure the location of the marking, the influence of the 

magnitude of the arc. L1: represents the distance from the 

stop line with the conflicting direction, m to the border of 

the intersection. L2: represents the curvature when turning 

right, m of the carriageway. Data L1, L2 are static 

characteristics of the intersection. Data acquisition system 

has many features; one of them is that its design is 

particularly dedicated for outdoor cameras, which are 

stationary and consists of multi-sensor. The system works 

with Intersvyaz company’s outdoor cam-eras4. Neural 

networks were used in this system. The system uses the 

Mask R-CNN or variation Faster R-CNN in order to 

recognize the road transport. 
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Table-II: Decision table of lamp posts in 4-way lane 

intersection 

 
The R-CNN mask is a combination of the faster R-CNN 

that performs object detection (class + bounding box) and 

FCN (Fully Convolutional Network), which creates a pixel 

border. The R-CNN mask is conceptually simple: the faster 

R-CNN has two exits for each candidate object, a class 

label, and an o set bounding box. To this is added a third 

branch, which displays the object mask - this is a binary 

mask that indicates the pixels in which the object is in the 

bounding box. But the additional mask output differs from 

the output of the class and block, which requires the 

extraction of a much more accurate spatial location of the 

object. For this, the R-CNN mask uses the fully collapsed k 

(FCN) network. The FCN is a popular algorithm for 

semantic segmentation. This model uses various 

convolution blocks and maximum pool layers to reduce the 

image to 1/32 to its original size. Then this algorithm makes 

a class prediction at this level of detail. 

Finally, the algorithm uses the sample and deconvolution 

layers to resize the image to its original size. The mask R-

CNN unites two networks, namely: the faster R-CNN and 

the FCN into one significant architecture. The loss function 

for the model is the total loss when performing 

classification, creating the bounding box, and creating the 

mask. For the training of the system, a dataset was 

assembled, in which about one thousand marked images 

were collected for one intersection. The images were taken 

at different times of the day, under different weather 

conditions. This allows us to receive data under any 

conditions without loss of quality. Into Faster R-CNN, the 

image is provided as an input to a convolutional network 

which provides a convolutional feature map. Instead of 

using selective search algorithm on the feature map to 

identify the region proposals, a separate network is used to 

predict the region proposals. The predicted region proposals 

are then reshaped using a RoI pooling layer which is then 

used to classify the image within the proposed region and 

predict the o set values for the bounding boxes [22]. 

Another feature of the system can be considered that it 

works with poor quality cameras. 

Statistical approaches were extensively used for 

processing and investigating information received at 

junctions from street sensory monitoring cameras for road 

conditions. The quantitative rules of transport flow in close 

association are distinguished by these techniques with their 

qualitative content. The problems of statistics in this 

investigation are most closely related to real life. They are 

correlated with the detection of trend features of road traffic 

at junctions under traffic jam conditions. Multiple 

regression analysis, cluster analysis, factor analysis 

techniques were used in this research. It is essential not only 

to collect real-time [23] data from video cameras quickly 

and accurately but also to be able to process the collected 

information using appropriate statistical methods. 

Nowadays, under conditions of the wide distribution of 

high-performance sensor [24] systems, the collection of data 

does not present significant difficulties. The prominence is 

the intelligence to obtained and process data accurately. We 

process information using the SPSS computer program. The 

use of statistical data offers to the familiarization of experts 

in conveyor logistics with the state on the streets, 

contributes adjustment to varying states and securing the 

best supervision judgments. 

The output from the digital timer, No of cars, and the 

output from the digital signal receiver was considered by the 

lamp post and sent to the cloud workstation of that zone in 

order to show a traffic signal. From the workstation, the data 

are transferred to the public app, and the process is showed 

in Fig. 2, Part 3. The cloud work station maintains a table. 

For each intersection zone, all decisions of individual traffic 

lamp posts are represented in that table. Table 2 represents a 

demo version of each lamp posts in 4 lane intersection zone. 

In Table 2, the 3rd lamp post is supposed to be in the green 

state as it has the yellow status previously, but the 4th lamp 

post had an emergency signal, which causes the 3rd lamp 

post to be in the yellow state. Algorithm 1 and Algorithm 2 

describe the decision making process of the proposed 

system. 

For simplicity, we are considering the Algorithm 1 and 

Algorithm 2 for a four-lane intersection. The input of the 

proposed algorithm is the number of cars in each lane c[ ], 

the waiting time of each lane tw[ ], the activation time of 

each lane ta [ ], emergency signal array e[ ], emergency flag 

e-flag[ ] and lane ranking l[ ]. Firstly, the proposed 

algorithm checks for emergency signals using the 

emergency ag. If there is no request for emergency signals, 

then the algorithm will go for scheduling tasks and go for 

Algorithm 2 from the line number 16 of Algorithm 1, where 

inputs are the number of cars in each lane c[ ], the waiting 

time of each lane tw[ ], the activation time of each lane ta[ ], 

and lane ranking l[ ]. At first, the waiting time of each lane 

will be checked, and if the waiting time of any lane is more 

than 15 minutes, then that lane will be activated. If any lane 

has the highest number of cars and the waiting time of that 

lane is 2nd from the top, then that lane will be activated. 

Except for these special cases, all the lanes will be activated 

for 3 minutes, respectively, one after another. 

We developed a novel method in order to check the 

emergency signal of a lamp post. To develop the proposed 

emergency checking method, let’s consider the number of 

the car, time, and emergency signal as c, t, and e, 

respectively. Total number of cars in a lane l, Tc
l 

Tc
l =∑ 𝑐𝑖

𝑛
𝑖=0                                  (1) 

Here i is a counter and rises up to n. Again, the Total 

amount of waiting time in a lane, 𝑇𝑡𝑤
𝑙 before turning into the 

green signal from red or yellow 

Algorithm 1 Traffic flow control 
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Algorithm 2 Traffic scheduling 

 
signal. The total amount of activation time in a lane, 𝑇𝑡𝑙

𝑙   

before turning into yellow or red signal from green signal. 

So, Emergency signal checking, E, 

                          E= [f(x)]                                                    (2) 

Where, f(x) is the RT activation function and x is variable. 

                          x= [Tc
l + 𝑇𝑡𝑤

𝑙  + 𝑇𝑡𝑙

𝑙 ].e                               (3)                                                                 

The proposed RT activation function in order to check the 

emergency signal is as follows. Fig. 5 shows the graph of 

the activation function. 

 

                                                                                        (4) 

 

 

 

 

Whenever more than one emergency signal were coming to 

the traffic control center at a time for a cross-section, then 

the priority checking of the 

Graph of RT activation function 

 

Fig. 5 Graph of proposed RT activation function: 

Equation no. 4 
emergency signal is done. The priority of the emergency 

signals was shown in Table 3. Government officials include 

president, prime minister, etc. They have the first priority. 

Law enforcement agencies include State Police and 

Highway Patrols, County Police and County Sheri s, 

Township and Municipal Police, and other agencies that 

have officers sworn to enforce laws. Fire and rescue 

services are provided by the county and municipal re 

departments, and by surrounding re departments through 

mutual aid agreements. In most large urban areas, full-time 

professional personnel staff fire and rescue departments. In 

many suburban and in most rural areas, volunteers primarily 

provide re and rescue services. The primary responsibilities 

of EMS are the triage, treatment, and transport of crash 

victims. In many areas, re and rescue companies provide 

emergency medical services. Emergency medical services 

have evolved as primary caregivers to individuals needing 

medical care in emergencies. As with police, emergency 

medical personnel have a defined set of priorities. They 

focus on providing patient care, crash victim rescue, and 

ensuring the safety of their personnel. Public safety 

communications services are emergency call takers and 

dispatchers. In larger urban areas, call taking and 

dispatching du-ties may be separated. Call takers route 

emergency calls to appropriate dispatch. Most larger urban 

areas have emergency capabilities so that call takers can 

obtain the location of landline emergency calls. Many rural 

areas do not yet have an emergency. Most calls on highway 

emergencies come from cellular telephones that are 

currently not able to provide location information for 

emergency calls. 

 
Table-III: Priority of the emergency signals 

 

 
Fig. 6 Graph of eigenvalue 

III. RESULT ANALYSIS 

In order to perform factor analysis, eleven source 

variables were established. Factor analysis can be conducted 

in various methods. For this experiment, principal 

component analysis has been used.  

 

 

                   
1

1+𝑒𝑥 ,   if x>0 

                    1 ,         if x<=0 

f(x) = 
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In order to obtain a simpler structure for the interpretation 

of the selected factors, the rotating factors procedure was 

carried out, which corresponds to a large value of a load of 

each variable only for one factor and a small one for all 

other factors. The most popular rotation option is the 

Varimax orthogonal method [25] was used in this study. 

The scatter plot Fig. 6 shows the eigenvalues on the y-axis 

and the number of factors on the x-axis, which indicates a 

downward curve. The "leveling o " point of the slope in the 

curve indicates the number of factors that should be 

generated by the analysis. Based on the scatter plot, five 

factors can be taken. The eigenvalues for them are more 

significant than 1.5. There-fore, the graph of eigenvalues 

(scatter plot), shown in Fig. 6 allows concluding that ve 

factors can be distinguished. The performed factor analysis 

helps to switch to latent variables while reducing the 

number of variables from twenty 

Table-IV: Variable description 

 
 

one only to five. The sharp decrease in the number of 

variables will make it possible in the future to greatly 

facilitate the study of the behavior of traffic rows under 

traffic congestion. In order to select the entirety of the 

primary impactful variables, multiple regression analysis 

was used. The impact was considered to be on the through-

put of the crossings under the traffic jam situation. This 

analysis helps to rank the chosen variables. The ranking is 

done according to the strength of their authority on the 

throughput of crossings. It also helps qualify the strength of 

the influence. The multiple regression method was 

developed in order to predict the throughput of the 

crossings. The prediction is made in terms of specific values 

of its fundamental characteristics. The entire process is 

indicating a result of the analysis. The actual number of 

passing cars is considered to be the dependent variable since 

this variable is the criterion of the intersection capacity. 

Independent ones are the remaining variables from Table 1. 

The package of statistical computer programs SPSS was 

used for the analysis using the option "Multiple linear 

regression analysis". Table 4 shows the overall t statistics 

and a summary of the multiple linear regression model. The 

coefficient of many correlations R has indicated the 

relationship with a set of the independent variables equal to 

.958 of the dependent variable "The original number of 

transpiring cars". The adjusted R2 of the proposed model is 

.409, with the coefficient of many determination R2 = .902. 

This means that in the data, the linear regression has 90.2% 

of the variance. The Durbin-Watson d = 1:533 and is in 

between the two critical values of 1:5 < d < 2:5. So, there is 

no first-order linear auto-correlation in multiple linear 

regression data. 

Characterizations by a set of features, the division of the 

intersections can be achieved with the cluster analysis. 

Classification of the crossings and identification of the 

corresponding structure is done. This model focused on the 

compact removed groups of intersections, which are 

separated from each other. In other words, a \natural" 

partitioning of the aggregate of these intersections into areas 

of the gathering is found. The Squared Euclidean distance 

was taken as a measure of proximity. The Ward’s approach 

was chosen as the clustering method and it allows forming 

clusters with minimal dispersion. 

IV. CONCLUSION 

This study focused on the traffic conditions of Bangladesh 

and proposed an IoT based advance traffic control system. 

This system can automatically manipulate the traffic system 

and handle emergency traffic situations. All the lamp posts 

of each crossroads are connected with the internet and focus 

on the number of cars, activation time, waiting time, and 

emergency signals in each lane. For detecting vehicles, a 

data collection system is used. The system works with 

outdoor cameras of “Intersvyaz” company, and it is a 

software that works on the basis of neural networks. For 

recognition of road transport in the system, Mask R-CNN is 

used. The R-CNN Mask is a combination of the faster R-

CNN that performs object detection (class + bounding box) 

and FCN (Fully Convolutional Network), creating a pixel  

border. A large number of experiments with data sets show 

that the proposed method is superior to some existing 

algorithms in accuracy and provides real-time detection. 

Again, to handle the emergency signals, a complete new 

activation function was developed. Time complexity of the 

proposed system is also favorable. Overall, the proposed 

system solves all the problems mentioned above. Although 

the proposed system covers all the basic problems but there 

many scopes, where this study can be improved. Though 

scopes can be denoted as the limitations. A better video 

processing can be proposed for faster real time car detection 

and count. This study consider 4 factors in order to handle 

the traffic signals, which can be modified. Emergency 

activation function can be represented in a less expensive 

way. This study only focus on the compact removed groups 

of intersections, which are separated from each other. 
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