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ully realistic in high traff
riation of parameter

ength and wait time get overestimated

the M/G/1 model



éthbdology . Step-2

ent Modelling to Estimate the
\nd

es
5.0 used for demand forecasting
WAY" application used

1 - The network file of Mumbal region
(completed with attributes of each existing
network including counts, speed-delays, tolls)
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VI/G/1 parameters

ervice rate

Jition to prevent bulking and avoid
formation of infinite queues



1 parameters

gueue length, I.e., the mean
es wailting in the gqueue In type

1ine (P-K) Formula for

- 0, = standard deviation of service time for a type i
lane



yS a good criterion for
arison since services may

waiting time in the queue Impacts more

affects perception of service quality at

the toll plaza by the motorists



n waiting time in ueue for type I lane



Methodology : Step 4-
)ptimisation Scenario

erations involve two major costs —
d user-waiting costs

associated with peak and off-peak

of operation not be the same between peak and
eak times.

hours - exploitation of plus-points more important
savings in operating costs

e higher weights for user-waiting costs.
ak hours - congestion low

- =@ Service standards well-satisfied even with partial
capacity operation. Thus, higher weights are given to
operating costs



Jptimisation Scenario-Integer
‘rogramming

nntlil

-
atype i lane

alue of time to tl er waiting in queue)

(peak hours)
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nisation Solution

ario — no Automatic/Electronic
] before

e solved for the manual lane scenario

g Time in queue = 40 sec

Serving Time for Manual Server = 10-15 sec



lisation Solution

effective lane configuration

anes required

ne points, objective achieved, but service
acomes less than arrival rate

six, service rate satisfactory

"= System remains stable with finite queues



save manpower and operation-cost resources,
without much affecting serving rates



m ETC Is too expensive, the ACM can be implemented
\ (enabled with currency note acceptance as high value
coins are just beginning to be available in India)
@ service rate much faster compared to manual (serving
time of as low as 5-7 seconds due to the elimination of

human factors)



Discussion

f (5,1)=(Manual, ACM)
ment over the all-manual

S to start using it

itive step towards initiation of ETC lanes
re, like in USA, Germany

Currently only one ETC-enabled system in
India at Gurgaon



Discussion (..contd)

le fleet growing each day

configuration (including automatic) first of its
| (even recent BWSL does not have)

dle future upgradation to ETC

= [his work promotes LOS improvement right at
- planning stages of VBSL



uture Scope

luation of ETC-lanes for the

ating effective egies to encourage
It manual lane users to adopt automatic

Considering growth of traffic volume which may
~ occur every year- working on a Dynamic Lane
Configuration for it
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