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Abstract

This particular plan is applicable to the transportgpiaject Traffic Reduction and Management Plan through Cargpol
(TRMP). 1t identifies and defines the organization,ivities, overall tasks, principles, and objectives oft8gs
Engineering Management required managing and controlling tjecpr It provides modern, statéthe-art, project
management requirements for identification of the oveba$t technical system, and procurement, installation,
commissioning and maintenance of the selected equipmentpltasia on a disciplined integrated systems development
approach that is essential for such complex systems.Thensiisté¢ we are implementing for sharing vehicles is also
known as Carpooling. It reduces the costs involved in agekiby sharing journey expenses such as fuel, tolls, and ca
rental between the people travelling. It is one of thewags to reduce the traffic on the roads, pollution and ¢leel fior
parking spaces. It can also be described as the mogtmfficay to achieve sustainable growth with less envieorat
pollution.
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1. Introduction

The development of Traffic Reduction and Management Sysi#l help in deployment of system that will
solve two major problems of urban areas:

e Traffic problems
e Pollution

By using this system we can reduce the current trafficestian situation that is mostly face by people doing
jobs. Because mostly offices are located in the comaleaeas that cause problems to people in busy hours
as well as in parking their vehicles. Majority of peoplenes to job from nearby areas of main cities that is
one of the main causes of traffic congestion too. setllpeople who are willing to share their vehicles wi
other while going to office as well as by those whe taaveling outstations can use this system .This can be
done by sharing their information through registration witbbile application or web portal .Additionally
registration can also be done through social media actmpnbvide ease to customer. This can also be used
for frequent trips for nearby places if informed few howdier before traveling time. The system that we are
implementing for sharing vehicles is also known as canpgoli reduces the costs involved in car travel by
sharing journey expenses such as fuel, tolls, and car batte¢éen the people traveling. It is one of the best
ways to reduce the traffic on the roads, pollution anchtkeal for parking spaces. It can also be described as
the most efficient way to achieve sustainable growith less environmental pollution. It also gives you the
opportunity to develop new friendships with co-workers biebtcommuters. There area number of benefits
when two or more people share a ride in one vehicle. Thjsgb can be, and should be linked to other mass
transit systems that are used for the purpose of sotlaygto day life problems regarding traffic. We are
solving problems of people that are coming to major cfties nearby places. Because Metro Bus Project
and Private Vehicles are only facilitating people on ifigelocations there are still many people who are
unable to take advantage from them. While other car sergigerental cars that are using as cabs by people
by paying huge fairs.

2. Related Work

In major cities, number of people from near-by citied town come for the sake of job, which can create lot
of problems because of limited parking space. Although, noaggnizations and commercial owners are
trying to accommodate people by making underground parking $pacue to great usage of same buildings
by multiple companies, this probtestill becomes nightmare for most of the people. Thislprobs not only
with parking for workplace but also for airports, univeesitand shopping centers. This can affect life of
residents and can cause loss of business because mietgddple avoided to go there [1]. This research
gives survey for the methods and their shortcoming. Altupon is one of the majors concerns for
environmenthlist. It can cause serious issues for the people livingities [2]. Carpooling is a transport
system in which people who are going to workplaces oegedl share their private transport with their
colleagues. It is beneficial for reducing air pollution anffitra&ongestion as these are two main issues in
populated urban areas [3]. Dynamic carpooling can be usesity smart phones, GPS, and social media but
they can raise several privacy issues [4]. Dynamic cimgpé an important solution for reducing traffic
especially in peak hours. Matching technique algorithm is fagesklecting suitable riders by defining terms
and condition [5]. ANDROID based application was proposed ik help people to know that either
vehicles are available for carpool on desired path withhilp of GPS .This will help people to private



First Author name / International Journal of ResdalPublications (IJRP.ORG) 3

transport without booking cab. It will also increaseiaoconnection [6]. Carpooling system can be used by
using technology which is supported by memory device and newigaystem with algorithm used for
calculating distances that could help drivers and ridgrJne of the major concern for people is the increase
prices of petrol and gasoline that can also be solved by ghates but after verifying the drivers for security
concerns [8]. The proposed way of increasing carpoanighe government for introducing carpooling
programs seminars for people and to build carpool laneTl8@E research is carried out for discussing
important aspect of carpooling and its importarite.very disappointing that only few researches are carried
out on it.

3. System And User Needs Analysis

This section gives background information about specfitiirements of the web based carpool environment
to be developed in brief. Although we will not describergvequirement in detail, this section will describe
the factors that affect the final product.

System needs are as follows:

o Flexibility - Carpooling can struggle to be flexible enouglacocommodate route, stops or changes to
working times/patterns.

e To make it reliable because it may be difficult to finahatch for certain trips. So it will try to
remove such problems.

e To encourage more people to use mass transit. If more pwiés, there will be fewer cars on the
road, less congestion and less pollution.

e To fully realize this potential, platform operators sliauhplement multi-hop search, assume active
control of pricing and booking processes, improve dioation of transfers, enhance data services,
and try to expand their market share.

A. Customer Needs

In many cases the acquire may not be fully aware ofhbééls. It is therefore essential that the needs are
expressed as definitive requirements by the systems eriginesxperts so that the perceived needs are
converted into realistic requirements.

B. Mandatory Requirements

Mandatory requirements are those necessary and effeativditions that a minimal system shall have in
order to beacceptable. (written with words shall” and ”"must”). These are specified in definitive terms and

are not susceptible to tradeoffs between requirementsalfsirnate candidate designs must satisfy the
mandatory requirements. Following are the mandatonyresgirements for this project:

System handle 1, 00,000 user must register themselves througtomadior mobile App as well as integrate
with social media.
e The system main goal is to reduce traffic total traffawel between Rawalpindi and Islamabad and
to facilitate each registered user coming on working dapsisy hours.
e The system must be user friendly, must interact with aeylosated in Rawalpindi/lslamabad and
at any time.
e System must be upgraded after every new changes made byhiserill upgrade as per
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requirement within seconds.

e User data should be secured to avoid any personal leekadermation through firewall.

e Map picker: for picking the meeting points.

e Carpooling can struggle to be flexible enough to accommodate, rstops or changes to working
times/patterns. And update status of user within seconds.

We are taking assumption from data that we collected isdamabad Capital traffic police as well as from
research about cars that are coming from outside fresake of work and face problems regarding parking.

Table 1: Traffic Estimation to Workplace during Working Days

No. of cars coming to Islamabad/Rawalpindi on workiagsd

20,000.00
Population of Islamabad 14.300,000.00
No. of cars coming within Islamabad 300,000.00
No. of cars coming to offices within Islamabad 80.000.00
Total Cars 100,000.00
Cars usual capacity excluding Driver 3.00
No. of organization in Islamabad 200.00
Normal Parking of workplace can accommodate maximum 200.00
Total parking capacity 40,000.00
No. of cars coming to Islamabad/Rawalpindi after cadipgo 6.666.67
No. of cars travelling within Islamabad after carpooling 26.666.67
Cars cannot accommodate in parking 60,000.00
Cars Reduction after carpooling 66.666.00

Table 2: Fuel Cost Per Car Travelling Outside Islam#&mdiverage 40km

Distance Covered per liter (km)

12.00
Fuel Cost per Liter (Rs) 66.00
Daily Round Trip Estimated Travelling cost (Rs) 440.00
Travelling cost in working days(Rs) 9,680.00
Cost after Carpooling (Rs) 2,640.00
Total Saving (Rs) 7,040.00

Preferential Requirements
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The preferential requirements state conditions thatdvamake the purchaser happier (written with words
may” and “want). These are function of tolerances in the figures of merit and trade offs in these requirements
are possible. The preferential requirements in casesopthject are:

e Some basic preferences for car travel are i-e Is smealioged inside the car?
e Socially enabled: Login using Facebook, Google Plus and shatent to social media.
e Pay through the app: The payments for trips go throughpiblecation.

4. System Modeling

Models are developed to explore any possible alternativeepts. System models can be in the form of;
mathematical models, physical devices, computer simokgtibow diagrams or block diagrams etc. For
system design we are using portal website as well as enapjllication that can be used for accessing the
system. Whenever a new user enters in carpoolingnsystee must registered oneself with portal website.
First of all, he will entered his data which includes leisidential and destination address, timings of work,
cars model, CNIC number, car license number. Accordingsé requirement, we will look up for suitable
matching according to gender and area of work or travellfrthe user requirement satisfied, then members
will be added to the cluster. Terms and conditions wlglven to him if he agreed; he will pay via debitdcar
or easy paisa. Once payment has been made, clustenatifan including names and cell number will be
given to the user to contact according to his desirefuser wants to update his profile, then arrangements
will be made accordingly to satisfy his needs. Usadedles the following steps:

Download app

Fill out personal profile
Input credit card information
Start carpooling

Database
A
App
Management App
Driver Activity
Lift, Vahicls Foute Detail and
and personal Information
information
\ \ ! User

List of willing /
usafs
™~ Detail about

willing
drivers

Figure 1: System Model
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5. Functional Analysis

System capabilities and the states of the systenregegssively identified and analyzed as the basis for
identifying alternatives for meeting system performaanue design requirements. Other details of
functional analysis are discussed below in separate subngeadi

L ogin/Registration
Since all the operations that can be done using thecapph requires both the driver and
passenger to be logged in, they can use the login foreihef Google Plus or Facebook. For

this matter, the user is prompted to connect the aps tackbunt and then proceed for sign

in/up. After the user authorizes the application to achessocial media account, the server
retrieves his info. If he has never logged to the apphicdtefore, a new account is created for
him.

M odify profileinformation

All users can modify their profile information. The ptefinformation contain: name, phone

number, email, type/color of car if any.

Social media sharing

In order to attract more users to the application and helg fiad passengers, users should be
able to share their activity on the application oriddonedia. A suggestion for sharing trips
creation, trips registration or check in should pop-up whertbwese previous actions are
performed.

Rate driver/passenger

Both the driver and passenger can rate each other intotha&in reputation. The importance of
the rating is to encourage users to be helpful and nicedlilré trip so that they gain popularity
in the application.

A. Regular trips

Regular trips include the category of daily basis of shargéfcles for going to offices or institutions.
anyone is living in the area that is nearby the placpeople who are going to offices near by their
workplace or institutions can sign up for using the sepviend if their information match with someone
they can share their vehicles on turn-basis.

Create new regular trip

The driver can create a new trip to be displayed whenepgess search for trips. The
application will prompt the driver or information ohe regular trip which consists of
destination, origin, meeting point (which can be pointed in ap)mdeparture time/date |,
estimated arrival time and traveling preferences (numbdreef spots, price, size of bags,
smoking/non-smoking, pets, stops ). After providing thiermation, the user publishes it in
order to find passengers.

Search for regular tripsand reservation
When a passenger needs to find a driver for a destinaéocan use a search form which asks
for destination, origin, departure date/time. He can sppeaify the travelling preferences.
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e Check-intrip
Whenever the driver or passenger arrives to the meetimg giothe time agreed upon, he can
check-in the meeting point in order to notify the otheer and to show his punctuality. The
application will use the devices GPS in order to make thaethe users are in the meeting
point. When somebody checks in, a notification is dentll the carpoolers saying that
somebody is in the meeting point.

e Cluster Information
When matching is done cluster is defined showing the peopte aad schedule that who will
bring his car on which day and with details of theaation of work place or institution.

B. Frequent trip

This category includes the trips that are not daily dasighey are updated as planned by someone who
is travelling to outstation and want to share hisialehwith other person who is going to same place.
Also by using Google map, route and destination point of therdcan also be fetched and shared with
registered member if someone want to share ride themireediately contact on system and after
confirming his seat and payment can reach on way stopriigating driver.

e Add frequent trip
The driver can create a frequent trip where they shewotlgin and destination, departure and
return times in addition to the frequency (daily and weekly).

e Search frequent trips
A passenger can search for a frequent that he can join.pd$senger should specify the
departing neighborhood, destination, departure times and frequime application will try to
match it with the best trip. If the passenger is Batishe can register to the frequent and will be
given the contact of the other members.

e Frequent tripsupdate
If someone is sharing his/her Facebook or any other soeidilanmfo, whenever he/she updated
location on any day that was not specified earlier, themviN upload information regarding the
trip to let people know if they want to go there bgirshg vehicle .

6. Life-Cycle Cost Analysis

Life cycle cost analyses are performed periodically toatgp@nd include the cost of acquisition and
ownership. This effort is an ongoing process that resuigentification of the economic consequences
of the project. The life cycle cost of every projean be divided into two main categories of fixed cost
and recurring cost.

A. Fixed Cost

The fixed cost of this project would include expenses offiottaving: Cost of Purchasing and installing
servers: The tasks your business will need your servperform as wellas the number of users it’s
expected to serve will largeljetermine your server’s hardware costs. While servers are almost always
more expensive than their desktop counterparts, thoseight doadget can find low-cost server options
that handle many if not all of the tasks your businalidikely need from a server. Cost of interfaces for
media connectivity: Few interfaces will be required iiwterfacing the exchanges and upgrading the
media link.
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Network Setup within Organization; Internet services shdaiddaken from the Internet suppliers who
can offer high speed services with reliable delivery. Wektvwithin the organization should be fast to
communicate between network and administration departrfoentracking customers’ status and
information. Moreover, external communication with thetooeer via social media and web pdrta
should be quick and reliable to avoid delay and resportbeiofrequests and queries.

B. Recurring Cost
The recurring cost of this project would be on the follmpheads:

e Network Maintenance Cost: The initial estimates hawawve that annual cost of this network
maintenance including servers would be around Rs. 5,00,0R8 @1000 month.

e Equipment maintenance cost: Only one vendor has quotathaalanaintenance cost of around
US $30,000.00 (US doallars thirty thousand only). The exact ddstemvorked out later.

e Office maintenance cost: This will be a variable chat should be borne by the respective site
owners out of their annual maintenance budgets.

e Training for server maintenance: It is recommended that €abjluld be trained by organizing
workshop/seminar that gives them knowledge about the @nadtiies and problems of Servers
installed. Moreover hand-on experienced trainings shouldrdenized to upgrade your staff.
These people will be responsible for routine O-leveinteaance and would be monitoring the
equipment installation and commissioning at their respeéites. It is proposed that the cost of
training, which is yet to be worked out, be included mfthal contract.

7. Risk Management

Optimization takes into consideration the associated rishshnical performance and schedules
management over the entire life cycle of a project. dine of this exercise is to provide the most
balanced set of solutions in terms of performance artd Ths risk management plan requires different
information to reduce factors that can affect the privafcgystem:

e  What is the critical information required by dynamicpmling systems to work.

e How to model the exchange of such information betweenemrivand passengers in an
infrastructure less context. While offering them tinghe information they receive?

e How to protect the privacy of carpooling users from potémtitackers? By addressing such
issues, this paper aims at integrating the principles ef pfivacy-by-design for dynami
carpooling systems.

A. Identification

The objective of risk identification is the early anaiiouous identification of events that, if they occur,
will have negativeimpacts on the project’s ability to achieve performance or capability outcome goals.
The following four risk areas have been identified arltdbei identified in the following section:

1) Personal information of customers should be protected: Customer privacy measures are
those taken by commercial organizations to ensutectirdidential customer data is not stolen
or abused. Since most such organizations have a strangetive incentive to retain an
exclusive access to these data, and since customer trustuadly a high priority, most
companies take some engineering measures to proteaneungiovacy.
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Personnel passwords

Public image and reputation

Processing availability and continuity of operations
Configuration information.

Data integrity

Confidentiality of information

Safety issues during travelling: The safety of our members is a priority and we have made o
web-siteassecure as we can. All members’ details are stored securely in the database and only
the members’ intended travel information can be accessed by other erasmihen it comes to
travelling, every member is responsible for his owfetga However, we do recommend that
members follow some simple security measures outlineshbel

Avoid exchanging home addresses with your travelling coropdsgfore you meet them.
Inform a friend or family member of who you will b@velling with, when and to where.

If you have any doubts about your travelling companfenany reason, then you don’t have to
travel with them.

It is your responsibility to check that the person yousheging with has all the legal driving
documents, such as driving license, car insurance andxa

Liability coverage: If you are the driver of a vehicle and you are invdlte an accident the
injuries to those in your car are YOUR responsibilityydfi have state minimum limits or just
above that, chances are you your coverage will NOT bagindf the injuries exceed your
policy limits your ask risk to be sued and run the riskosing your personal assets (House,
Investments etc.). Increasing your liability insuranogecage and adding an umbrella policy
can help protect you from the personal financial liibd that injured carpoolers or damaged
property could bring. Consider higher medical payment cgeeriledical payments coverage
makes additional medical payments for your passengtrsyifare in an accident while you are
driving. You may wish to increase this coverage in ordegftect the number of passengers you
carpool.

B. Risk Mitigation

For each risk identified a mitigation strategy should be Idped. For the risk areas identified
above are the risk mitigation strategies:

Determine your route and schedule.

Thoroughly check out your Carpool partners. It is appropratiiscuss driving history and the
conditions of the vehicles to be used in the Carpool.

Ask to review your carpool partners vehicles registratiod insurance records.

Decide on a schedule for driving responsibilities. loay who drives when and how often
members take their turn driving.

Be on time. Make sure all members of the Carpool lzaway to contact one another in case
someone is running late or needs to make alternate plans.

Establish policies concerning smoking, use of cell phaonasjc and volume, food and drink.
Drive carefully and keep vehicles in good working order r@ishould be an understanding that
speeding, recklessness and driving impaired are unacceptable.
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C. Risk Monitoring

Personal information of customers should be protected:

1.

Take reviewsfrom the members: to constantly monitor the performance of this systéhe
residential address will not be shared with any menasesr, matching only contact numbers
will be shared, further queries will be shared by membtr @ach other. Pick and drop points
will be defined so addres$ members will be confidential. We will also ensuedata will be
misused by survey/ questionnaire for survey purpose for judghgr eustomers are satisfied
from us and other members and it will increase tinast on this system.

Safety issues during travelling: This risk can also be monitored if the driver amel passenger
can authenticate each other without disclosing theitiite=1 Any carpooler, either the driver or
the passenger, cannot be linked to a particular carpodln@ven the system server and other
carpoolers plan.

Liability coverage: The most important type of insurance you need to considen warpooling

is liability insurance. Accident benefit and liabiligpverage are mandatory for all vehicle
owners that are registering in our system. It provideerage for medical treatment, income
replacement and other coverage if you are injured incaident. Additionally, it provides
protection if someone else takes legal action agaimstag a result of an accident. Carrying
multiple unrelated people in your vehicle poses higladility risk than driving only yourself
and your own family. If driver is involved in auto accidemhile carpooling, he will be
responsible for paying for all injuries to all of lpassengers as well as anyone he hit. This can
quickly lead very expensive if one does not have suffidenérage.

8. Configuration M anagement

Configuration management (CM) is a systems engineering précesstablishing and maintaining
consistency of aroduct’s performance, functional, and physical attributes wgtréquirements, design,
and operational information throughout its life. To maimtifie process of carpooling we should follow
following steps:

Your own distinctive graphical branding and layout .

staff can easily modify the written content on inforimatpages in the site and load files and images
agreement to your terms and conditions is enforceckinedistration process

car pool summary statistics (membership breakdown, nmg&dting activity) are available

a full range of reports from the system are provided:

clients

travel plans

these also available for download to spreadsheet
ability to organize car pools for one-off events

O O O O

manage clients (add/maintain/delete)

manage car pool sticker allocation
client feedback forum can be managed/moderated
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9. Verification And Validation Plan

Verification and validation of whether the informatioontent of the system is complete and correct will
rely on two reviews of the pertinent information:

e The system will perform a check for completeness andecimess of the needs and
requirements. This will ensure that location that a pevsrts to travel is matching and timings
are according to his schedule. This check will be predetd user as part of the technical
reviews.

e User will review and comment on the check of needsraquirements performed by the System
to ensure that all user needs are defined and that thearaeguits stated satisfy a particular user
need.

e When we analyze our database for matching of registemethbers according to their
requirements, we are considering mandatory requiremestsi-8: Gender, Residential Area,
Schedule, Work place /Institution, Capacity in Car

If we match requirements in our data base then we maderc@gsterding to the user need and assign
them cluster number via their account and after payiistmf their cluster is shared with them with
detailed schedule and contact information that whbbasiihg vehicle on given day.

10. Conclusion

This plan is prepared to establish the philosophy &ategy for qualifying the System. The organization
will prepare the plan with the coordination of technicad amanagement department as well as with the
vendors. In this case random data from our employs willctllected and tested by vendor. After
verification and validation matching algorithms designedctmtomers will be run on that data to check
correct output and performance of server. This test hdwseither our algorithms are working correctly
or response time of server. Performance analysistafonie will also be done by network parameters. In
future, we need to create government programs to mopemige for using carpooling. Additionally, we
need to design such applications and algorithms that prop@téect matching for riders and drivers.
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