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Abstract 
 
Dhaka is a city of mass transportation with almost one crore of different types of vehicles and the number is 
increasing. These large amounts of vehicles are operated by traffic signals are fully based on human controlling i.e 
traffic police. This leads to congestion causing a huge time loss for the passengers, road accidents, conflicts and 
bottlenecks. These problems can now only be solved by providing an automated volume based traffic signal system 
for continuous and efficient movement of vehicles through the intersection. This paper provides the advantages of 
traffic signals with systems like pressure based signaling combined with signaling based on determination of traffic 
volume by artificially intelligent camera to monitor the traffic flow automatically at traffic signals. 
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1 Introduction 
 
The present traffic condition in Dhaka city has turned into a nightmare. Previously people had to face traffic 
congestion only during peak hours, but now people have to face it every time they travel. At present Dhaka's 
average traffic speed is 7 km/h. This speed of Dhaka has reduced from 21km per hour to 7km per hour in the last 10 
years because of unplanned and uncontrolled growth of transportation, according to World Bank data. The most 
common scenario is manually controlled traffic signals. As a result, there is no fixed green, red or amber time. It 
creates problems like congestion, accidents, health issues, wastage of time, wastage of money and many more. 
Furthermore, it is becoming difficult to control these increasing traffic volumes manually.  
 
Automated traffic signal is a process of controlling the queue based on the timing mechanism. It will automatically 
change the duration of signals (Chavan et al., 2009) based on the volume of vehicle and pressure on the intersection. 
It will be more efficient than the manually controlled traffic system as it will reduce the time; drivers spend waiting 
unnecessarily for the signals to change. An automated traffic system can detect traffic in many ways,the use of 
wireless sensor network in the smart traffic control systems is very beneficial and starting to be very promising (Al-
Nasser and Rowaihy, 2011) but for Dhaka city implementation of the pressure based automated traffic signaling 
system can be executed with less complications. Where pressure on a specific part of the pavement, transport 
detecting camera and switching of the traffic signal will be inter connected. 
 
 
2 The Study Area and Data Collection 
 
For our study, one of the busiest intersections of Dhaka city is chosen. It is known as Rajarbagh intersection, which 
is situated almost at the middle of the southern part of the city, and shown in Figure 1. The roads passing through 
this intersection connects Rampura, Khilgaon, Basabo with Motijheel in one direction and Malibagh, Moghbazar  
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Figure 1. Position of the intersection 
 
with Kamalapur in another direction. This intersection is that much busy that always 4 traffic police are occupied to 
control the vehicles passing through the intersection. Three types of data are collected from the intersection. Cycle 
time, Distance of a certain place from the intersection and counting of PCU. 
 
At Rajarbagh intersection, the traffic control is fully manual. It is a four-legged intersection.  The video recording of 
Rajarbagh intersection was done from second floor of a building near the intersection. The video was recorded from 
5.45 PM to 6.10 PM in a day. From the video tape cycle time, vehicle gap, location of passenger boarding-alighting, 
pedestrian road crossing characteristics data were collected.  Cycle time for each leg was collected from the video 
using stopwatch. 
 
 
3 Existing Traffic Control System 
 
A study of existing condition is very important for solving any traffic problem. Real time traffic information; vehicle 
speed, cycle time, existing road and signaling condition is very important for improvement. In Dhaka without some 
restricted residential areas like Cantonment and DOHS, all the intersections are manually controlled,as shown in 
Figure 2. At an intersection 2,3 even 4 traffic police members are seento stand in front of every lane with some 
wooden stick or traffic light stick to control the vehicles. “To err is human” and it is impossible  
 

 
 

                                                     Figure 2. Traffic police controlling the vehicles manually 
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for a person to keep similarity in all the lanes and in all cycles. It can be proved practically by the obtained cycle 
time data shown in Table 1,2,3 and 4, from one of the intersections (Rajarbagh intersection) of Dhaka. Schematic 
diagram of the intersection is shown in Figure 3. 
 

 
                                                             Figure 3. Schematic Diagram of the intersection. 
 

Table 1. Route 1 cycle time. 
 

 
 

 

 

Table 2. Route 2 cycle time. 

 

 

 

Table 3. Route 3 cycle time. 

 

 

 

                                                                        Table 4. Route 4 cycle time  

 

 

 

 
The cycle time shows that how the green time and red time differs from each other in case of manual controlling. 
Even if route 4 and route 1 cycle times are noticed it can be seen that traffic police don’t give same importance to all 
the routes, even when all the routes are occupied with almost same volume of traffic the situation remains the same. 

Cycle Green Time Amber Red Time 

1 30 3 210 
2 47 3 190 

3 38 3 194 

Cycle Green time Amber Red time 
1 20 3 70 
2 27 3 95 
3 35 3 68 

Cycle Cycle Time Amber Red time 
1 40 3 157 
2 32 3 118 
3 49 3 170 

Cycle Green Time Amber Red time 
1 85 3 100 
2 58 3 75 
3 70 3 98 
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That causes meaningless waiting to the passengers and long queue of traffic even from one intersection to another 
intersection. 
 
 
4 Proposed System 
 
Our proposed system is combined with pressure operated traffic signal and camera with artificial intelligence to 
determine the traffic volume, which will be passed during the green time. If we implement our proposed system, the 
intersection will look like figure 4. By this system, a portion of pavement with pressure meter will be provided at a 
distance of 50m from the intersection. Whenever a load of a car will remain over the pressure meter for 45 seconds 
it will turn the traffic signal into green of that lane. At the same time the light goes green the camera of that lane will 
be ON. A software will operate the camera. The software will be designed like that, the camera will be able to count 
PCU and whenever 60 PCUs pass through the intersection it will turn signal into red. 

 

 
Figure 4. Intersection with the automated systems 

 
The counting of PCU will be as shown in table 5. 
 

Table 5. Calculation of PCU 
 

Vehicle Value 
Car 1.0 

Motorcycle 0.5 
Bicycle 0.2 

LCV 2.2 
Bus, Truck 3.5 
3-Wheeler 0.8 

 
During field operation at average speed of the stream, 70 PCUs pass through the intersection in one minute. 
Therefore, it may take more than 45 seconds for 60 PCU to pass the intersection but the extra time can be managed 
from the accumulation of cars for the distance of 50m. This way this process will ensure the proper simulation of an 
intersection to all direction.  

Camera position 
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There is a possibility of misusing the pressure meter zone by willingly stopping the car on the pressure meter for 
over 45 seconds. To eradicate this problem roadside sign should be introduced like “Pressure meter zone; 
PARKING PROHIBITED”, just before the pressure zone. Violation of this must be highly penalized. Accumulation 
of traffic queue for 50m needs 30 to 35 seconds and pressure meter takes 45 seconds to turn on the green time. On 
the other hand 60 PCUs need 50 to 55 seconds in an average. So there is very less possibility that the pressure meter 
to give signal for green, whenever green time is running in another direction. Above all, if this type of occurrence 
happens, the ongoing green time will get priority.  
 
 
5 Comparison Between Existing System and Proposed System 
 
The number of PCUs and the waiting time for the passengers make the main difference between the existing system 
and the proposed system. PCU data and cycle time data obtained from the field survey is presented in Figure 5 and 6 
respectively. 
 
Analysis show that according to the existing traffic control system in cycle 3, 172 PCUs can pass the intersection 
with a cycle time of 4 minutes. On the contrary, if that automated traffic control system is implemented a total of 
240 PCUs can be passed within a cycle time of only two minutes. 
 
 

 
Figure 5. PCU Count during green time in existing system. 

 
 

 
Figure 6. Cycle time graphical representation 
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6 Conclusions and Recommendations 
 
The life of the people of Dhaka city is being harder day-by-day. Thousands ofworking hours being wasted due to the 
present traffic condition and in the near future Dhaka will become the most unlivable country of the world. Thus, for 
a better future,every intersections should be renovated structurally for the implementation of this new system, traffic 
signal lights should be modernized for the cameras to work properly.It is obvious that implementation of a new 
system will be a little bit problematic; in case of problems, solutions should be researched rather remaining in the 
manual system. 
 
The given data and analysis are based on a particular intersection. So the proposed system have to be modified on 
the basis of that specific intersection condition. For example, the volume of traffic at Rajarbagh intersection and 
Shahbagh intersection is not the same. The area of the pavement with pressure meter, number of PCUs passing to 
begin the red time have to be different for different signals. Implementation of the system will privilege the 
passengers with less travel time, less wastage time in congestion, comfort, minor pollution, minimum fuel 
consumption and many more.  
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