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Abstract 
 
The Travel Time Reliability for a road transportation network is significantly 

important, as a good part of business and individual displacement is by road 

arteries and the chances of facing delays on the network is undesired from 

each point of view. This helps the travelers to get the road traffic conditions 

in advance and avoid the unnecessary delays by making a smart decision by 

altering their route choice. Hence, reliability analysis is becoming a major 

concern for daily travelers, as congestion touched the peak in recent years in 

every area. Passengers face daily vehicular clogging and plan accordingly, 

but the fluctuating travel pattern and varying road conditions leads to 

disappointments. Travel time dependability is expected to evaluate level of 

those unanticipated deferments including traffic delays. Thus travel time for 

urban can be well understood as a variable due to various road conditions and 

demand , varying capacity and signal control for the intersecting traffic and 

external factors including the weather . It not only depends in the flow and 

type of traffic and behavior of driver, speed limit but is also affected by 

various factors viz, signal type and time, spacing of signals, number of  
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intersections, road geometrics, land use patters. In this way it is practically 

difficult to foresee the travel time-impacting, practices and behavior of every 

single individual driver in a transit system, and every single outside situation 

that may influence unwavering quality. Earlier conducted studies on 

reliability of travel time focused on highways dealt with recurrent conditions 

and the studies have been carried out using various parameter recording 

devices and applications but actual in vehicle travel time capturing has not 

been taken into account and this research paper will deal with the quality 

assessment of public transit (CTU) inter-city and intra-city routes in terms of 

timely service and thus reliability of the system can be determined using 

different parameters. The planning Time Index is found around 3 times the 

free flow travel time. The main cause of this delay in travelling time is the 

intersecting traffic at nodes and vehicular congestion which can be further 

rectified by segregating traffic and reducing the use of private vehicles and 

encouraging the use of public transit by optimizing the time table to meet the 

varying intercity demands. 

 

Keywords: Buffer Index, Planning Time Index, Public Transit, Reliability 

Analysis, Traffic Congestion, Transit Variations, Travel Time, Vehicular 

Delay, Green And Sustainable Transport Development. 
 

1 Introduction 
 

 As developing cities urbanize and increase income levels add to the 

vehicular population, certain urban transportation problems continue to grow. 

An advanced requirement is a successful public transport system for 

prevention of road congestion and to ensure a continuous, rapid mobility. 

While the architecture components of the first frame remain impaired after 

60 years, today it's the private vehicle that roasts. Chandigarh, an advanced 

and well developed city, is the leading location in North India for medical 

institutes, education and is the emerging IT sector [1, 2]. Presently it is the 

city with highest per capita income resulting in the highest number of Motor 

vehicles per 1,000 people. In previous decades an abrupt rise in continuous 

and timely moving vehicles to and from a broad urbanization occurred 

around the city complex. It attracts additional attention as an administrative 

hub of Haryana and Punjab and as a Union territory itself [3]. The number of 

inhabitants in Chandigarh Urban Complex (CUC) i.e. Chandigarh, 

Panchkula, Mohali are developing at a rate of 5% every year. Rising 

household income and living standards led to the rise in the vehicular figure. 

Kalka and Pinjore (Haryana), Nalagarh, Baddi and Parwanu (Himachal) are 

also developing quickly and CTU also support city transport in the near cities 

such as Kharar, Zirakpur and Derabassi (Punjab). Travelers' demand for 

convenience, economical and time bound service in the transportation sector 

has reached its highest level. This increased the number of people who use 

personal vehicles for a variety of purposes [4-6]. The absence of a quality  
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mass transport system forces residents to rely on their private vehicles. This 

increased density of roads and related services have started to strain the 

network resulting in traffic interruptions, delays, failures, incidents and also 

contribute to environmental damage which leads to poor air quality and a 

deteriorating living standard in the city. CTU's intra-city and intercity public 

transportation network is on the verge of failure. The decline of economic 

activity will result if urbanization and the standard of public transport are not 

accelerated [7, 8]. 

 

2 Literature Review 
 

In [9], Suggested enhancing the efficiency of the transit network by 

reducing the passenger's travel time. The effects on waiting time, transfer 

status, boarding place, daytime and the duration of rider travel are analyzed. 

Transit bus delays are also investigated by means of automatic fare collection 

and AVL technology. This results in passenger waiting time and delay steps 

for the vehicle. In St. Paul, Minnesota the study of an Arterial Bus Rapid 

Transit (aBRT) line reveals a wait time model, a positive association between 

transit delay and time of waiting for passengers, and a negligible relation 

between the transfer status and time of waiting for passengers. [10] The Light 

Rail Transit (LRT) system's effect on the local road network was measured 

by a Travel Reliability-based approach. The research corridor was a four 

miles section of the LRT Blue Line. Raw travel time data was obtained at 

one-minute intervals on the Regional Integrated Transport Information 

System (RITIS). Each relation was calculated as average travel time (ATT), 

Planning Time (PT), buffer time (BTT), the buffer time index (BTI) and the 

Planning time index (PTI). The LRT network service influenced the travel 

times of the alternative route and crossroads by increased green times and 

alternate route choices. [11] This paper presents the results of the travel 

survey in a Mid-size urban context in Sweden through smart app. State users 

were asked to record their choices of using the pre-trip information and also 

if they had a pre planning of the trip which proved useful in the travelling 

time optimization. Results proved a positive impact of having pre trip 

information in planning their trips effectively especially during long trips 

over an hour which assisted in reducing waiting times. [12] In this study two 

reliability measures were implemented which were fully dependent on the 

behavioral economics. The first indicated is the travel time distribution’s 

width which can spot early and late arrivals. The second measures the 

skewness of the distribution of travel time. Thus the TT was calculated by 

shut-down expressions for early and late arrivals projected values. The 

results suggest that travelers' preferences have a significant impact on the 

reliability of travel time as perceived by them. [13] Proposed a generalization 

of public transportation unwavering quality, merging both travel times and 

travel conditions which to a great extent rely upon travelers’  
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travel time. Partitioning time into pausing and moving time and furthermore 

in-vehicle journey time for various travelling environment which may change 

along an excursion and between days. An examination of busy transport line 

(Stockholm, Sweden) promoted up that movement circumstances alter 

pitifully in regard of ostensible excursion time. Also examples along day are 

not clear in existing unwavering quality measures. Association with progress 

changeability suggests that estimates improving transport consistency had 

extra positive results on experienced assistance reliability. [14] Presented 

ways of estimating and integrating reliability measures in the system of 

transport planning. The determined stability is used to assess the durability 

quality for a specific mode preference issues and developing the link of 

travel time and dependability. This relation was used in future scenarios to 

anticipate the reliability. [15] Performed the analysis of consistency of travel 

time within the sight of local traffic clogging which showed up significant 

priorities in arranging and setting up, intending that leaving time alterations 

reduce congestion, which greatly mitigates congestion.  [16] Studied a 

straightforward distribution model of transition used for decisions in each 

journey which was adequately defined by cost of travel as well as stat 

distribution and is counted on the readiness of travelers will to pay extra 

charged to reduced journey time to enhancing the dependability of a 

particular journey and further investigated how the VOT and VOR 

interrelated.  [17] Researched the causes of unreliability, reasons for the lack 

of quality and bus time table recovery and found that delayed departure at 

bus depots and travel time negatively affects the travel time variations of 

buses on the road. While, the size of the section has a significant and 

negative impact on the consistency of travel time and corresponds inversely 

favorably to the recovery process of the timetable. [18] Analyzed the 

reliability of the bus services provided by TransLink in Queensland, 

Australia, and suggested a model showing that the reliability of the bus lines 

would increase by around 15% if Trans Link did not offer on-board top-ups 

for' go cards.' And would greatly increase the overall social benefit and 

maximize the consistency of the bus line. [19] Public transport reliability has 

been mainly researched from the viewpoint of passengers waiting at bus 

stops with little attention being paid to 'in-vehicle' TT reliability. The causes 

of TT unreliability for bus route 700 by modelling the relationship between 

day-to-day TT variability and a range of explanatory variables.   

 

3 Present Conditions and Vehicular Count 
 

Chandigarh has confined region and Mohali and Panchkula do not have a 

conveyance system of their own. Expansion and changed land use developed 

new travel corridors. Chandigarh Transport Undertaking (CTU) has been 

providing conveyance services in lieu of the public buses to the Tri-City 

from the very first day. Additionally, express service is additionally provided 

to Zirakpur, Kharar, Kalka, Panchkula and Baddi due to the increased office  
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demands resulting in vehicular traffic daily interaction and marking an 

intense pressure on road network by adding around 300 vehicles every 

month. 

 

 
 

Figure 1(A) Traffic Conditions and Share of Private Vehicles on Madhya Marg. 

 

 
 

Figure 1(b) Traffic conditions and share of private vehicles on Sarovar Path. 

 

  The total daily hour traffic (24 hours) including both the vehicle 

countand the passenger car unit (PCU) was calculated and it was found that 

152650 vehicles entered and left Chandigarh on a normal working day. The 

vehicle count for Chandigarh to Kharar was 46176 during the normal fair 

working day. Figure 1(A) shows Traffic Conditions and Share of Private 

Vehicles on Madhya Marg. Figure 1(b) shows Traffic conditions and share of 

private vehicles on Sarovar Path. 
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Table 1 Values for Passenger Car Unit. 

 
S.No Mode of Transport PCU VALUE 

1 Cycle 0.5 

2 Two Wheeler 0.5 

3 Three Wheeler 1.0 

4 Car/Jeep 1.0 

5 Light Commercial Vehicle 1.5 

6 Cycle Rickshaw 1.5 

7 Mini Bus 1.5 

8 Bus 3.0 

9 Truck 3.0 

10 Micro Air Vehicle 4.5 

   Source: IRC 106-1990 (Modified) 
 

Table 2 Daily Vehicular Count at cordon locations (24 hrs.) 

S.No Route 
Vehicular 

Count 
PCU 

1. 
NH-22 

Panchkula - Pinjore 
26770 39402 

2. 
NH-21 

Derabassi-Zirakpur 
35370 39167 

3. 
NH-2 

Kharar –Chandigarh 
46176 46591 

4. 
NH-21 A 

Baddi-Pinjore 
29071 42475 

 TOTAL 137387 167995 

 

  Table 1 provides Values for Passenger Car Unit. Table 2 

provides Daily Vehicular Count at cordon locations (24 hrs.). 

 

4 Speed and Delay Characterstics 
 

 Moving car speed and delay survey showed that 70 per cent of the road  

length had a peak hour and 45 per cent had a travel speed of less than 40 km / 

h for off-peak hour. The average travel speeds for peak and off-peak hours 

were successfully recorded at 32 and 36 km / h respectively. 

 
Table 3 Delay Profile as per RITES survey for Master Plan 2031 

Delay Time 

( in seconds ) 
No. of Delay Points % 

=< 30 74 55.64 

31-60 42 31.58 

61-120 14 10.53 

121-180 2 1.50 

181-240 0 0.00 

210-300 1 0.75 

> 300 0 0.00 

TOTAL 133 100 
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Delay in the traffic flow is mainly due to junction’s traffic signals, 

encroachments on the road sides, road accidents, lack of lane discipline, 

Unnecessary lane shifting, intersecting traffic from market roads, median 

gaps at unwanted locations, improper spacing of signals etc. Table 3 provides 

Delay Profile as per RITES survey for Master Plan 2031. 

 
5 Travel Characterstics   
 

A survey conducted for various travel modes by RITES depicted that two 

wheelers hold the maximum share of about 35% of the total trips in a day. 

With personal car being the second shareholder with 15 %.people generally 

avoid the public transit system and only about 11 % of the trips are 

completed by bus. Figure 2 shows Travel Mode Shares in Tri-City. 

 

 
 

Figure 2 Travel Mode Shares in Tri-City 

 

6 Inter State Bus Passenger Characterstics  
 

OD information gathered at the ISBT and several transport terminals in 

the study area are at Sector 17 Chandigarh, Sector 43 Chandigarh, and 

Kharar and Derabassi followed by others. OD data are collected and broken 

down. In Zirakpur, the bus arrival and departure at the transportation terminal 

is high but the traveler flow (loading up / landing) is small in comparison 

with various transportation terminals where regular transport ends for a long 

time. The study also shows that about 2.5 lakh travelers spend 16 hours per 

day using intercity transport terminals. 
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                       Table 4 Passenger Count at Various Terminals around Tri-City. 

 

S.No Terminal Inflow Outflow Total 

1 Baddi 4716 5142 9858 

2 Derabassi 12120 9946 22066 

3 Kalka 3502 3331 6833 

4 Kharar 11600 12067 23667 

5 Panchkula 6488 4612 11100 

6 Pinjore 6290 5561 11851 

7 
Mohali 

Sec- 62 
2207 2097 4304 

8 ISBT 17 49101 44921 94022 

9 ISBT-43 30200 26711 56911 

10 Zirakpur 3600 4099 7699 

 TOTAL   248311 

 
Table 5 Time for Passengers to reach from origin to destination for boarding 

passengers. 

S.No 
Travelling Time 

( in minutes ) 
% 

1 =< 15 22.82 

2 16-30 27.25 

3 31-45 18.21 

4 46-60 10.91 

5 61-90 5.53 

6 91-150 6.73 

7 151-210 2.16 

8 > 210 2.39 

 TOTAL 100 

 
Table 6 Travel frequency of passengers.  

 

S.No Frequency of Travel Percentage 

1 Everyday 36.57 % 

2 Once a week 14.04 % 

3 Once a month 26 % 

4 On some occasions 23.39 % 
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Table 4 provides Passenger Count at Various Terminals around Tri-City. 

Table 5 provides Time for Passengers to reach from origin to destination for 

boarding passengers. Table 6 provides Travel frequency of passengers. 

 

7 Study Area 
 

 In addition, consideration was given to the impact of traffic originating 

outside the Chandigarh Urban Complex and using the Chandigarh transport 

framework. Local transit offered by Chandigarh Transport Undertaking is 

used to measure the reliability measures on the transport system available. 

The routes reaching out to Kharar from Chandigarh via Phase-6 Mohali and 

Landran. The end goal is to know the behavior of the transport linkage of 

Chandigarh to the town of Kharar, as it is of great importance due to the 

prime location of important educational institutions, Chandigarh University, 

and Chandigarh Group of Colleges (Jhanjheri and Landran) and also the 

close vicinity to the Mohali Airport, Mohali’s MAX Hospital and favorite 

shopping destination VR Punjab. Figure 3 shows Ctu Route 20 Down 

Chandigarh Isbt 17-Kharar Via Landran. Figure 4 Ctu Route 35 B Down 

Chandigarh Isbt 17-Kharar Via Mohali Phse -6. 

 

 
 

Figure 3 Ctu Route 20 Down Chandigarh Isbt 17-Kharar Via Landran 

 

 
 

Figure 4 Ctu Route 35 B Down Chandigarh Isbt 17-Kharar Via Mohali Phse -6 
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8 Methodology 
 

The travel time and other parameters ( no of bus stops, no. of 

intersections , drivers experience, weather condition of operation 

environment )  for the CTU buses from origin to the destination was recorded 

by travelling the bus using stopwatch and various reliability measures were 

using by analyzing the travel time captured. 

Reliability measures and calculations: 

• 95th percentile travel time – directly using the spreadsheet and excel 

function for percentile 

• Buffer index – use equation 1      • Planning time index – use equation 2 

 

For a specific route trip and time period 
Bufferindex(%)  

=
                           (       )                    (       )

                    (       )
     (1)                                                                              

 

 Planning time index (no units)=
                           

                       
                   (2) 

   

 

• Frequency of congestion – a present threshold is fixed and exceeding 

percentage is determined. 

 

9 Statistical Results and Discussions 
 

                 For Route 20 Down Isbt-17 to Kharar via Landran 

 
9.1 Morning Hours 
 

Table 7 Delay and Travel Time for Route 20 Down 
 

DELAY in minutes TRAVEL TIME in minutes 

ACTUAL AVERAGE ACTUAL AVERAGE 

11 11 87 87 

13 11 91 87 

10 11 89 87 

8 11 86 87 

12 11 82 87 

9 11 85 87 

14 11 91 87 
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Calculations Using Travel Time Data 
 
95 Percentile TT   91 minutes 

80th Percentile TT                    89 minutes 

Free Flow TT    31 minutes 

Average TT                87 minutes 

Planning Time Index                2.9296  

Buffer Index                 4.26 % 

Buffer Time                  4 minutes 

 

 
 

Figure 5 20 Down Delay regression analysis 
 

 
 

Figure 6 20 Down Travel time regression analysis 
 

Travel time data was collected for a time period of 7 days at morning and 

evening peak hours for route 20 down (ISBT-17 to Kharar via LANDRAN) 

and it is found that the average delay is about 11 minutes and the total travel 

time extended to around 91 minutes with an average of 87 minutes. Several 

factors were calculated using the travel time data. Table 7, Figure 5 and 6 

shows 20 Down Delay regression analysis and 20 Down Travel time 

regression analysis for morning hours. 
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9.2 Evening Hours 
 

Table 8 Delay and Travel Time for Route 20 Down 
 

DELAY in minutes TRAVEL TIME in minutes 

ACTUAL AVERAGE ACTUAL AVERAGE 

15 15 90 92 

14 15 92 92 

18 15 96 92 

13 15 90 92 

15 15 93 92 

13 15 91 92 

17 15 93 92 

 

Calculations Using Travel Time Data 
 
95 Percentile Travel Time  95 minutes 

80th Percentile Travel Time           93 minutes 

Free Flow Travel Time   31 minutes 

Average Travel Time   92 minutes 

Planning Time Index               3.0639  

Buffer Index                3.37 % 

Buffer Time                 3             minutes 

 

 
Figure 7 20 Down Delay regression analysis 

 

 
 

Figure 8 20 Down Travel time regression analysis 
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Travel time data was collected for a time period of 7 days at morning and 

evening peak hours for route 20 down (ISBT-17 to Kharar via LANDRAN) 

and it is found that the average delay is about 15 minutes and the total travel 

time extended to around 96 minutes with an average of 92 minutes. Several 

factors were calculated using the travel time data. Table 8, Figure 7 and 8 

shows 20 Down Delay regression analysis and 20 Down Travel time 

regression analysis for evening hours. Table 9, Figure 9 and 10 shows 35-B 

Down Delay regression analysis and 20 Down Travel time regression 

analysis for morning hours. 
Table 9 Delay and Travel Time for Route 35-B Down 

DELAY in minutes TRAVEL TIME in minutes 

ACTUAL AVERAGE ACTUAL AVERAGE 

11 18 65 72 

20 18 72 72 

9 18 65 72 

9 18 63 72 

14 18 66 72 

30 18 82 72 

32 18 89 72 

 

Calculations Using Travel Time Data 
 

95 Percentile Travel Time  87 minutes 

80th Percentile Travel Time  80 minutes 

Free Flow Travel Time   23 minutes 

Average Travel Time   72 minutes 

Planning Time Index  3.6219  

Buffer Index   0.21 % 

Buffer Time   15 minutes 

 

 
Figure 9 35-B down Delay regression analysis 

 
 

y = 8.0126ln(x) + 8.0988 
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Figure 10 35-B down Travel time regression analysis 

  

  Travel time data was collected for a time period of 7 days at morning and 

evening peak hours for route 35-B down (ISBT-17 TO KHARAR via 

MOHALI – PHASE 6) and it is found that the average delay is about 18 

minutes and the total travel time extended to around 89 minutes with an 

average of 72 minutes. Several factors were calculated using the travel time 

data. Table 10, Figure 11 and 12 shows 35-B Down Delay regression 

analysis and 20 Down Travel time regression analysis for evening hours. 
 

Table 10 Delay and Travel Time for Route 35-B Down 

 

DELAY in minutes TRAVEL TIME in minutes 

ACTUAL AVERAGE ACTUAL AVERAGE 

9 21 65 79 

17 21 72 79 

11 21 76 79 

9 21 73 79 

15 21 78 79 

39 21 82 79 

47 21 104 79 

 

Calculations Using Travel Time Data 
 

95 Percentile Travel Time  97 minutes 

80th Percentile Travel Time               81 minutes 

Free Flow Travel Time   23 minutes 

Average Travel Time   79 minutes 

Planning Time Index               3.8758  

Buffer Index               24.00 % 

Buffer Time                19 minutes 
 

 

y = 8.3907ln(x) + 61.495 
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Figure 11 35-B down Delay regression analysis 

 

 
 

Figure 12 35-B down Travel time regression analysis 
 

Travel time data was collected for a time period of 7 days at morning and 

evening peak hours for route 35-B down (ISBT-17 TO KHARAR via 

MOHALI – PHASE 6)) and it is found that the average delay is about 21 

minutes and the total travel time extended to around 104 minutes with an 

average of 79 minutes. Several factors were calculated using the travel time 

data. 

 

10 Opinion survey 
 

Opinion survey was carried out to get the commuter's preference for 

switching to a successful form of public transport. In view of their current 

travel, respondents were asked to be prepared to pay additional fees to save 

time [19-20]. 
Table 11 Opinion Survey For a need of better transportation system 

 

S.No Response No.of Persons % 

1 Yes 530 78.5 

2 No 145 21.5 

 TOTAL 675 100 

y = 15.209ln(x) + 2.4778 
R² = 0.452 
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Table 12 Acceptable Time Savings to Shift to Mass Rapid Transit System 

 
S.No Time Saved No.Of Persons % 

1 10 minutes 465 69 

2 20 minutes 122 18 

3 30 minutes 88 13 

 TOTAL 675 100 

 

  It is analyzed that about 78.5 per cent of respondents are happy to move 

to a good public transport system and about 69 per cent are eager to move if 

savings in travel time are up to 10 minutes in review with their existing 

facilities and about 6.38 per cent of respondents are in need of a similar 

charging system to the existing transport toll, 46.6 percent can pay 1.25 times 

the fare, and 11.85 per cent are willing for 2 times the fare. Table 11 provides 

Opinion Survey For a need of better transportation system. Table 12 provides 

Acceptable Time Savings to Shift to Mass Rapid Transit System. Table 13 

provides  Extra Fare Survey in comparison with current fare. 
 

Table 13 Extra Fare Survey in comparison with current fare. 

 

S.No 
Proposed 

FARE 
No.of Persons % 

1 2.5x 12 1.77 

2 2x 80 11.85 

3 1.5x 226 33.4 

4 1.25x 315 46.6 

5 Same FARE 42 6.38 

 

11 Scenario In Near Future 
 

In view of the developments proposed by the neighboring countries, the 

adjacent region around the world is aiming for high growth in the coming 

decades. The population expected to grow from 10.5 lakhs in 2011 to 14.6 

lakhs (2021) and subsequently to 21 lakhs (2031), as outlined in the 

development plans, is expected to rise by 2031, resulting in new travel 

corridors that further render it a mess to travel to and from the area. 

 

12 Recommendations 
 

Fostering Decongestion strategies and encouraging the use of public 

transportation system can help to deal with the current situation. This can 

include 

General Measures 

1. Rethink urban transport in a holistic and comprehensive manner. 

2. Focus should not only be supply side measure like MRTS building 

flyovers but also on demand side measure like reducing the need of travel , 

length of each trip. 

3. Necessary of facilitation the movement of people, not the vehicles. 
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4. Clean alternative technologies. 

5. Avoid-Shift-Improve approach 

Avoid - the need for travel or reduce travel distances by mixed land use 

planning. 

Shift - requires road space, by encouraging public transport, walking and 

cycling. 

Improve - consuming less fuel and emitting fuel pollutants. 

Public Transportation Enhancements 

6. Revised and Optimized time table for certain public routes. 

7. Including the omitted and necessary stops to encourage the use of the 

transportation system and thus resulting in the vehicular count on the roads. 

8. Provision for information dissemination to bus users for improving the 

usage of public transportation. 

9. Providing bus arrival information to improve efficiency of accessing the 

bus network. 

10. Providing real-time bus location information for enhancing operations. 

11. Providing passenger information systems to increase ridership. 

12. Implementation of integrated system for efficient decision making. 

13. Provision for efficient process for scheduling of trips, vehicles and crew. 

14. Provision for real-time guidance to crew when required. 

15. Passenger Information System display and speakers panels at bus stops 

and terminals and buses. 

16. Web portal and mobile application for the passenger pre trip information. 

17. Transit management centers. 

18. Grievance Redressal Management System (GRMS) should be made 

mandatory.  

19. Waiting time reduction at stops. 

20. User information about on-board and at-stop services. 

Decongestion Strategies 

21. Better incident management system to avoid the traffic clogs due to 

trashes and unavoidable incidents. 

22. Avoiding the conflicting traffic from market by construction of service 

lanes wherever possible. 

23. Construction of flyovers/underpass at highly dense networks and using 

automated signals. 

24. Promoting car sharing for the working zones. 

25. Altering the timing for various institutions in lieu of segregated traffic 

and avoid mess at peak hours. 

26. Improvements in the speed and geometrics of roadway. 

27. Develop and apply increasingly powerful traffic the executives and 

traffic control procedures to improve office tasks, better organize those 

offices, and  
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improve the utilization of those offices through development of "more 

brilliant" clients.  

28. Images and recordings from occurrence areas can be sent to specialists 

on call before they arrive at the scene - helping them to all the more likely 

get ready re-establish traffic activities.  

29. In expansion to vehicle innovation advancements, the combination of 

other mechanical developments past transportation advancements will 

improve travel-time unwavering quality.  

30. A better comprehension of the connection of traffic and human variables 

can be accomplished. 

31. Robotic arrangement of visual screens for constant traffic checking. 

32. Continuous video inclusion of systems to stay away from future 

vehicular chaos.  

33. Reliance on the side of the road side displays for ongoing traffic data to 

the driver about the course.  

34. Real-time data on stopping accessibility, roadway conditions 

35. Advanced Automated Crash Notification Systems (AACN) in all 

vehicles. 

36. Improved connection between land use and transportation.  

37. Understanding and estimating blockage externalities.  

38. Parking decreases on roadside. 

 

13 Conclusion 
 

If congestion is not controlled a person might buy a new car but had no 

way to go.For transportation planners, reliability indicators for travel time is 

relatively new, at least for most public agencies, those only considered 

average conditions in the past. A few "early adopters," who primarily used 

reliability as a performance predictor in travel time as complement to average 

congestion measures, assess reliability measures. It is time to fix the current 

issue of road congestion and implement certain measures to improve the 

stability of travel time to provide a better tool to ensure a real time 

transportation management system. 

 

14 Future Scope 
 

This study can be further carried other intercity and intra city routes and 

including other factors such as no of boarding and alighting passengers , no 

of green and red lights and factors affecting the travel time on a specified 

route. 
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