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Abstract: 

Transportation across the globe has turned into a serious issue. The two major factors causing this issue are traffic congest ion and 

air pollution, and these occur due to the increasing number of private vehicles over public transport. As a matter of fact, 

transportation accounts for 29% of all greenhouse emissions [1]. The private vehicle owners usually travel alone keeping all but 

one seat unoccupied. If these seats are accommodated with travelers having similar route, the number of private vehicles for each 

traveler would reduce thereby reducing the traffic congestion and pollution. The proposed system takes into consideration such 

travelers who have similar routes and makes provision for them to coordinate with each other so that maximum occupancy is 

achieved and cars traveling with  more number of unoccupied seats are off the road. In addition, a mechanism to increase trust 

should be introduced: people hardly offer a lift to strangers [3].  
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I. INTRODUCTION 

 

 There has been a sharp increase in the number of private 

vehicles over the past few decades. According to a study 

achieved in year 2000 [1], the total number of cars exceeded 

740 million in the world becoming the most popular transport 

means [2]. As per a study by Green Car Reports, there were 

already 1.2 b illion cars on road in 2014 and this count is only 

going to rise with  ever increasing urbanization and 

industrialization. This increase has led to several negative 

effects like traffic congestion, air pollut ion, fuel consumption, 

loss of valuable time, etc. To reduce the traffic congestion, one 

can instantly think of public transport as a solution. However, 

public transport does not offer the same comfort, flexib ility 

and freedom as the private and hence, an alternative as auto -

pooling is coming into practice. Auto-pooling uses the concept 

of sharing rides for commuters having similar routes. In 

simple terms, a private car owner who travels by himself can 

accommodate other commuters willing to travel the same 

route. This will increase the occupancy and in return reduce 

the need for another person to take out his vehicle. This not 

only reduces the count of private vehicles on road, but also 

combats the environmental effect  of air pollution.  In the 

following sections, the procedure to implement such an auto -

pooling application has been explained. However, there arise 

certain concerns regarding the security of fellow commuters. 

This also has been addressed by the feedback system in the 

latter sections of the paper.   

 

II. PROPOS ED MODEL 

 

A. Static Model 
This mode is main ly targeting those types of customers, where 

the driver and the pooler have the same destination and same 
starting point and the commencement of the journey takes 

place at the same time. 
 

B. Dynamic Model  

This mode is implemented in  the scenario where the customers 

are not starting the journey from the same location but want to 

reach the same destination. Here the driver is already in transit 

and pooler wants to pool his ride midway from some check 

point. 

III. IMPLEMENTATION OF MODEL 

 

We developed a prototype in order to check how feasible and 

responsive the model is. This is imple mented as an Android 

Application, since Android provides various kinds of 

Application Programming Interface (API) that can be 

implemented easily on a mobile device. The user of this 

application, so called as the customer, needs to first register on 

our application and then login. Once this validation is done, 

the user can either offer a ride or pool a ride based on his/ her 

convenience or needs. If a  person owns a car and wants to 

offer a ride, one can select the ‘offer a ride’ option. Else if one 

wants to take a cab and avail such services, he/she can ‘pool a 

ride’. After choosing the appropriate option, the user needs to 

enter the location from where he/she wants to commence their 

journey from and also enter the destination address to where 

he/she wants to end their journey. The ones who ‘offer a ride’ 

are known as Drivers and the ones who pool a ride are called 

Passengers. Once the driver enters the source and destination 

address, a cost activity is displayed to the driver, where in the 

driver can set the cost for journey for each passenger 

accompanying him/her. After this the driver’s ride gets 

published on the server so that the passengers are ab le to v iew 

the rides available. As soon as the passenger submits the 

source and destination address, if there a re any rides published 

by the driver from the same source to the same destination, 

then and only then all those drivers, with their details, will be 

shown to the passenger. Later the passenger needs to register 

with a driver fo r his/her journey to begin. Once the passenger 

selects a driver to commence the journey, the passenger needs 

to wait  for the driver to approve their request for registering to 

that driver. Once the driver reviews and approves the 

passenger the passenger gets registered to that driver.  The 

driver is then displayed with list of passengers with their 

details that are registered to that driver. If there are less than 

three passengers registered for that particular driver, then the 

driver can start the journey. Both the driver’s and passenger’s 

activities are refreshed every three seconds in order to add the 

updated list of drivers and passengers. All the data related to 

the drivers and the passengers is stored on the web hosting so 

that it can be accessed anytime from anywhere. Figure 3.0 

below shows the flow diagram of the implementation model.  
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FIGURE.1. IMPLEMENTATION OF MODEL 

 

The flow is divided into parts as follows: 

 

A. Login and Register 

The users need to create their profile in order to identify 

themselves. They need to register their name and phone 

number and enter their password. Once registered, they need 

to login to access the functionality of the application. The 

users are allowed to update and delete their profiles. 

 
B. Offer a Ride 

If the user selects ‘offer a ride’, he/she is ass igned to a drivers 

table in the web space. Once the ‘offer a ride’ option is 

selected, the following functions are executed in sequence. 

Figure 3.1 show the flow of ‘offer a ride’  

 
FIGURE.2.OFFER A RIDE’  

 
1) Map Activity Function (MAF) – The MAF is used to 

find the route between the source and destination entered by 

the driver. Once the driver submits the details, the details are 

passed into JSON string. In order to activate the map  function, 

Google provides Google Maps API. Through this API, we can 

find the distance, duration and route between two points. The 

string is passed through a JSON URL which retrieves the data 

of the source and destination from the JSON data provided by 

Google. 

 

2) Cost Activity Function (CAF) – Once the MAF is 

implemented, the drivers are taken into CAF where the drivers 

have to enter the cost for the journey for each passenger. The 

cost is passed through JSON string in the driver’s database. 

 
3) Match Finder Function (MFF) –After the CAF 

activity, the list of passengers needs to be shown to the 

drivers. The list of passengers is displayed by matching the 

JSON data of the driver with the JSON data of the passenger. 

For the static model, this matching is done by using MFF 

where the passengers with same source and destination are 

mapped with that of the driver’s source and destination and are 

then displayed to the driver. For dynamic implementation, all 

the drivers will be shown the list of passengers within the 2 

km radius of the driver’s current. Th is enables the pooler to 

pool   the ride from d ifferent source that is within 2km rad ius 

of driver’s current location to the same destination. This is 

done using Location Update Function (LUF). The current 

location of the driver and the passenger is updated 

continuously.  

 

4) Waiting Function (WF) – Until the MFF of ‘offer a 

ride’ is implemented, the driver is red irected to the waiting 

activity where the driver waits for the list of passengers that 

are willing to travel with that particular driver. There are 
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chances that there are no passengers that want to pool a ride, at 

that moment, therefore, the driver waits to check whether there 

will be any poolers that would want to pool  in some t ime. 

After timeout period, a message regarding the error would be 

displayed. 

 
5) Passenger Adapter Function (PAF) – After the MFF 

of ‘offer a ride’ module is implemented, then the MFF of ‘pull 

a ride’ is implemented simultaneously. Once the Driver List 

Function (DLF) of the ‘pool a ride’ module is done, the PAF is 

called. This is refreshed every three seconds.  Each  driver 

holds a list of passengers where the passenger will be 

registered. Once the passenger selects an appropriate driver, 

the driver is provided with two options, to accept or to reject 

the passenger. Once the driver accepts the passenger the 

passenger gets registered and is updated in the passenger list 

for that particular driver. Th is status is displayed to the driver. 

Simultaneously the Passenger Status Function (PSF) of ‘pool a 

ride’ module is updated, stating the status given by the driver 

as reject or accept. A driver can accept maximum of three 

passengers in his journey. 

 

6) Passenger List Function (PLF) – A final list of the 

registered passengers is shown to the driver. The driver can 

commence h is journey alone. In the cases where the driver has 

already commenced his journey, the passenger who sends a 

request from the same source as that of the driver’s source 

address is automatically rejected. The passenger list contains 

the name and phone number of each passenger that the driver 

has accepted. The driver can contact the passenger by using 

the Google Call API. 

 
C. Pool a Ride 

If the user selects ‘pool a ride’, he/she is assigned to a 

passengers table in the web space. Once the ‘pool a ride’ 

option is selected, the following functions are executed in 

sequence. Figure 3.2 shows the flow of ‘pool a ride’.  

 

 
Figure.3.pool a ride 

1) Map Activity Function (MAF) – The MAF is used to 

find the route between the source and destination entered by 

the passenger. Once the passenger submits the details, the 

details are passed into JSON string. 

 
2) Match Finder Function (MFF) – This is similar to that 

at driver’s side where the driver and passengers with the same 

source and destination addresses are displayed for static and 

those with the current location within 2 km from driver’s 

current location and same destination are mapped for dynamic.  

 
3) Waiting Function (WF) – Until the MFF of the ‘pool a 

ride’ is implemented, the passenger is redirected to the waiting 

activity where the passenger waits for the list of drivers that 

have published their ride. There are chances that there are no 

drivers that want to offer a ride, at that moment, therefore, the 

passenger waits to check whether there will be any rides 

published by the driver. After timeout period, a message 

regarding the error would be displayed.  

 
4)  Driver List Function (DLF) – Once the MFF is done, 

the drivers from same source to destination that are mapped in 

MFF are shown to the passengers and this is refreshed every 

three seconds. So that for dynamic, if the passenger is with in 2 

km radius of the driver, then the list of such drivers will be 

displayed to the passengers using LUF. Once the passenger 

selects a driver, a request is sent to the driver in the PAF as 

JSON string. 

 

5)  Passenger Status Function (PSF)  – Based on the 

PAF, the status of the passenger, i.e. accepted or rejected, is 

updated. If accepted, it is changed to 1 else it is set to 0. Once 

accepted, the driver gets registered to that passenger. At a 

time, a driver can be reg istered with only three passengers. If 

the passenger is rejected, then other drivers from same source 

to destination are shown to the passenger, without the driver 

who rejected the passenger. Then again the same procedure is 

executed from the MFF. The status of the passenger is passed 

on to the Driver Adaptor Function (DAF).  

 

6)  Driver Adapter Function (DAF) – Based on the PSF, 

the status of the passenger is notified to the passenger. This is 

just to display the status of the passenger, if accepted the 

details are shown in Driver Information Function (DIF).  

 

7) Driver Information Function (DIF) – After the DAF, 

if the person is accepted then the cost, phone number and the 

name of the driver that is registered to the passenger will be 

shown to the passenger. The passenger can call the driver 

using Google Call API for any query or to cancel the ride.  

 

At any time all the data that is to be parsed form one function 

to other function is done using JSON string through JSON 

URL into the database that is stored as online hosting. After 

every function, the driver and the passenger both enter the 

wait ing activity in o rder to get the response from each other.  

 

IV. EXAMPLE  

 

We have 3 users (one driver-D1 two poolers P1 P2). D1 wants 

to travel from source point A to destination B. D1 logs into the 

system and enters his source and destination. He sets the 

costing and proceeds to the waiting activity page where he 

waits for poolers from the same source point 'A'. Meanwhile 

P1, who wants to pool a ride from point A, logs into the 

system and checks for the list of available d rivers and their 
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costing’s who are traveling to the same destination point B. P1 

sees D1 in the list and send him a pool request. After 

accepting the request, D1 proceeds with the ride. D1’s location 

is constantly updated. It has to be noted that irrespective of 

whether D1 finds a pooler or not, it can proceed with his ride 

and the system will then keep a track o f its location. Another 

user P2 who wants to pool a ride from location 'C' has logged 

into the system and has entered the destination point as 'B' in 

the system. Using the LUF and MFF as soon as the driver D1 

enters within the 2KM rad ius range of P2, system will filter 

out the results of D1 as well as other options available. P2 then 

sends a pool request to D1, which is subsequently then 

accepted by D1. After the ride ends each user has to rate the 

other users involved in the entire ride.  Figure 4.0 exp lains the 

above scenario. 

 

 
Figure.4. Scenario. 

 

V. FEEDBACK S YSTEM 

 

A user, i.e. a commuter o ffering a ride or pooling a ride, may 

be concerned about who his fellow commuters are. To address 

this concern, a feedback system using star ratings is proposed. 

In this system, any user of the application has to rate the 

fellow driver or passenger once the ride gets over. These 

ratings are thereafter used and displayed in the user profile so 

that one can gauge how safe the ride would be.  

  

VI. RES ULTS  AND DISCUSS ION 

 

In this paper, the procedure to implement both static and 

dynamic, i.e . real time auto-pooling application has been 

proposed. It’s a simple yet organized procedure that lets user 

immerse in  the trip completely. Route gets selected on its own 

using Google’s API. Very less user data is required to fully 

run an application using this procedure. Hence, it makes it 

quick and user friendly. Like mentioned earlier in the paper, 

this procedure applies to the Android operating system. 

Android is a very commonly used operating system and thus, 

the masses will be able to use an application developed using 

this procedure. The procedure for feedback system has also 

been exp lained and this resolves one of the major adversaries 

of the auto-pooling applicat ion, i.e. the security of the user.  
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