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>modelparameter

-V (t-to)
Decay :-CiXC Mathematical model for ant movement

self driven particle model

&= similar to car following model
↓ self propelling force

self propelling Physical noiselerror term
force force

Ipheromone conch) &physical On On-both disn

⑧ a
force

Ep = viot- "car following model formulaZ

common for many others
2

depends on desired directional rector

pheromone conch

Have to find ? desired directional vector (di)
desired speed (Us)

-
<E very small concentration no detection

> S saturation (high concentration)
After saturation,doesn't matter how much you release

pheromone , no impact on ant speed due to no detection.

eg:-S= 10 ] noMatter

same speed ofant
> Use of Vioccp)=vimax (tann- B) + tankB)

It tankB

X Y X Y
This course>

~Fundamental [ continuity
Diagram equation

> Neh-linear

①Numerical Methods Not in syllabus but real learning in engineering.- Power series

Tayler series remainder terur

Finite Difference Method - can't solve this-why ? derivative don't exist

Finite volume Method

Good and over scheme

>self transmission model commonmodelin traffic flow theory
② Traffic Signs , signals, etc

Apply formula and questions- toll plazas, etc...
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Traffic Flow part...
t

congested
& 9

① to ---- I- -
(continuityEan) upto to

↓ x

Ishock wave)
Ws=Q1 -Q2 (shockwave

S1-S2

After shock wave

e -doesn't exist after discontinuity (shock wares

&S = Si+ - Is -+ Trun error

M

Os Ax -

be
Can't solve using Finite Difference Method .

Non-linear hyperbolic PDE

Derivative doesn't exist
Of +a = 0 conservative form truncation error goes too
Ot Ox

Integrating this equation,

+a

+G = 0 non-conservativeois

Sde
D

d + (b) - (a) =0 Integral Formto
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TRAFFIC SIGNAL 

7

-
SIGNALISED INTERSECTION 16Oct

Intersection

vehicles> phase · safety
2

-> space ·

Efficience

I 3
control strategies -> traffic signal

4

Traffic signal
Pre-timed signal fix the time, time is fixed
semi-automated signal

Fully-automated signal Volume more

green more

↓ minor road M ↓ major road
arean

⑳

-> - -> -

major road major road

↑ ↑
vehicledemand

1 . arrival process

3 E420 downstream3
2. departure process C2<0 upstream
3 . delay where=propogation velocity
4
. queue length

Arrival process
No. of vehicles arriving during specified period of time.

, 1. Random Arrival
-

-II-
-

I 2. Grouped ArrivalI-

>No . of vehicles in this 3. Mixed Arrival

At time period.

Random Arrival

If purely random, arrival follows
-poisson distribution

headway follows exponential distribution.

upstream downstream

I I
↓
74km ↳ Randen

DELAY AND QUEUE ANALYSIS 7

single phase

-
C .A . cumulative noof arrivals

cumulative unsaturated saturated cumulative no ofdepartures
arrival /

phase ↓
phase

departure cycle I cycle2 4C . D .

↓

2

↓
-

I- All red time&Msplay green=a-Amber+HR

N-Itx --- ~

di

/ ii - [ >

R a 9 R E R a R time C=R+4

I I I-
cycle 1 cycle2 cycle3 saturated Phase-culleI

Unsaturated Phase-cycle 2,3.

di-delay of ith vehicle oversaturated

It= no of vehicles in the Queue at time +
R= effective red time-time during which no vehicle on that lane cross the intersection.
G= effective green time-timeduring vehicles on that lane cross the intersection.

C kycle time) = green to green time=R+G= constant (don't change

Getivgemkeme-startuplotime+movement
lotina

unsaturated total no of arrivals - total no of vehicles that

(ac<Qs9) can be served by the system

saturated total no of arrivals total no of vehicles that

(acy@sG) Lovers
can be served by the system

aturated

②
E Yellow= 4to 5seconds
V [

Y+R

t=g
O All the approaches , cycle time is same.

>I
3

Y+R -Y+R Based on volume, red time & green time changes.

Delay Analysis (unsaturated system)

Assumptions
1 . Deterministic arrival process
2. Uniform arrival rate (v vehicles per unit time) eg: -loveh/min
3 . unsaturated system

cycle time = C
No . of vehicles arriving during cycle time c = ve Ive se,o
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Webster EmpiricalRelations to determine delay
Assumptions
Arrivals follow poisson distribution average arrival rate= r

Departures occur uniformly max departure rate=s
condition : UCX gs

Dweb = <(1-g(c)
↓
(v/c)2

-
0 .65(3(2

+(59()

2 (l - u/s) zv(l -VIC)---
E ↳stochastic ↳units vem correction factor

arrival traffic flow nature

Dwep = 0 .9x(11-g(c) (v(c)2[ ↓ & # -> I term explodes
2(l - V(s) 28(1 - VIC) --

# = 1 Put ==g = (5) =
1 => VC=Sg

E

Highway Capacity Manual 1985 Delay Relation

Prom = 06
<(1-g(c)

+ 173(*)((E+ 1) + (E - 1)2+1
2(1 - y(s)

SignalTiming Design of signalised Intersections

1) phasing scheme
2) cycle length
3) phase lengths

phasing scheme

minor

a road phases Nes => losses also Mes

=> less time for vehicle movement o higher average delay

me Thus , more no of phases ->> greater safety but lower efficiency
Generally 2 to 6 phases are kept to trade up blu

efficiency and conflicts.

phaseI-A &B) green-Amber + Red phane I 0
n-- same

time

phane I *
~D

pharl- C &D) -green
+ Amber+ Red

YW ②
- same time PhaseI

Etie
Phase #I - Eff phase *-

↑

(phase schemes can be different
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TRAFFIC SIGNS
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Unsignalized Intersections
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tc - continuous RY

1) driver > consistent
D

h

accepted gap - one &

rejected gab - many Tim

rejected gabs/see accepted gaps(see

5

3
10 3 only one gap

3 many
& ↳max = Osee
H

Assume always Accepted gaps) Rejected gaps

critical gap (tc)

Ac Rejected gab (Rn) Rn < tc An

tc-Accepted gap (An)S PIRn<tckAn) [single pt prob. = a)
=> P(Rn[tc [An)

tc~N(H, 04 Normal Distribution

tc iid

P(Rn<tc)An)

n > observations

Xd * ↑↓
Az Aca& R2 Ru

LP(RitAi

OLL
= O OLL

= O

OH Dor

Follow rulesI
Ethics and integrity ...


