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Description of Traffic

Fundamental relationship:

q=kv

q flow

Y speed (space mean)
K density
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Measurement of Traffic

Readily observable quantities:

q flow
Vv speed
" detector occupancy

Proportion of time for which detector is occupied
w =KL
L mean effective length of a vehicle
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Uses of Traffic Data

Density:
v =f (k) speed as a function of density
(depends on spacing s = 1/k)
g=kv
Occupancy:
kK=w/L estimate density from occupancy

(need to know L)

1
/Y
——
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Conclusions (preview)

Using occupancy w to estimate k dependson L

Value of L varies according to:
lane
speed control

Estimate of L varies according to:
methodology (direct, regression, weighting)
formulationas L or G=1L"1
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UK M25 London Orbital Motorway
]

e 188 km length ”
' . Hﬁ%ﬁﬂ{'ﬁfﬁiﬁn |
« 85,000 vehicles/day  [RSS Sl m.mm

(in each direction)

4 running lanes

Keep to nearside

Variable speed limit Source: Highways Agency

i
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Variable speed limits

Switched according to traffic

70 mph: B
. . . Sasingstoke pathrow - M4, Watford & M1
National speed limit | M0 gt | Bt 2

60, 50 mph:

Speed management

| 5 " § " E i 1 HIR -
e 1 - » 3 o . R B
- - . al . — f
40 mph: | A
L e o - " H @
[] - Culil) 1 & " .:I I'. L :
= 4 L4 r

Queue protection R i\

Source: Highways Ageﬂg\cy
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Data: MIDAS and Halogen systems
]

Source: Highways Agency

Loop detector arrays:

Basingstoke

 Individual per lane - | M8 gattanpton
* 500 metre spacing '
* 1 minute frequency

,,,,,
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Data: MIDAS and Halogen systems

M2 5 Clockoerie (&) foen 07:00 Taesday 28- hlay-2002t0 1240, i
Eioch grommd: CFF idn - 1 Laza Flewr tu—"

Loop detector arrays: i W.mrma,..

w \congestion! '/

 Individual per lane
* 500 metre spacing
* 1 minute frequency

Measurements:
« Count of vehicles ¢
 Mean speed Y% Ui L
e Occupancy W 7h 8h 9h 10h 11h 12h
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Use of occupancy data w

Estimate density Kk :
K=w/L

Model speed Vv :
v=f(w/L)

Calculate flow q:

g=vw/L
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Relationships for L :

Direct estimation:

L=wv/q

Element of a relationship:

g/v=w/L

Coefficient of a model:

v/ig=L(1/w)
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Relationship between
speed, flow and occupancy:

Lane 1
Element of a relationship:
g/v=w/L
L is reciprocal of gradient oo gl B,
In plotofg/v vs w _ g w0 o
Larger L at lower occupancy |4 | 1

is-

S
=
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Relationship between
speed, flow and occupancy:

Lane 4

Comments:

 Gradient varies
* Well defined up to w=0.30

e Scatter when v =40 mph
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Estimation of L :

Direct estimation:

Li=w v, /q, G=0q;/ W V)
E:l |_i é:l G
nizl ni=1

! :Jn(nl- g, s Jn(nl- 1) &
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Estimation of L through
occupancy-based regression:

w=L 3 +e d-aw+e
V Y/
Regress w on g /v Regress gq/v onw
Coefficient is estimate of L Coefficient is estimate of G

Standard error of estimation
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Estimation of L through
flow-based regression:

w=Lg+h g=Cw+h
Regress vw on ( Regress q on vw
Coefficient is estimate of L Coefficient is estimate of G

Weighting by speed
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Results: Direct estimation L vs G

Lane 1 Estimate of L Estimate of L as G!?
(metres) (metres)
Speed limit L Standard L Standard
(mph) error s, error s,
70 11.76 0.09 10.94 0.09
60 10.41 0.47 9.97 0.47
50 8.27 0.17 7.99 0.17
40 12.83 1.16 9.18 1.18
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Results: Different methods:

lane 1

Estimate of L (metres)

L Stand error s L as Gt Stand error s
Direct 11.76 0.09 Reg 12.45 0.48
L 1041  0.47 Gw 10.88 1.93
8.27 0.17 7.79 0.23
12.83 1.16 12.96 0.19
Reg 11.87 0.08 Reg 12.34 0.13
Lg 10.31 0.43 Gvw 10.61 0.56
7.71 0.10 7.91 0.09
8.30 0.07 9.02 0.09
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Results: Regression estimation:
flow-based lanes 1-4

g=0Gvw+nh

Estimate of L as G* (metres)

L Stand error s L Stand error s

1 12.34 0.13 3 611 0.03

10.61 0.56 6.57 0.15

7.91 0.09 6.57 0.06

9.02 0.09 7.20 0.06
2 731 0.05 4  6.06 0.03

8.83 0.27 6.19 0.14

8.68 0.10 6.30 0.06

9.40 0.09 6.80 0.05
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Results: Regression estimation:
flow-based lanes 1-4

Estimates of vehicle length (regression)
Mean + SE
13
¢
12
11 + I
~ 10
£ v
£ 9 ¢ l'
g k
- 8 r
[ ]
7 - , ¢
[ ]
6 L - t ¢
5
O & & O S & & O & & O & &
Lane.Speed (mph)

TRB Greenshields 75 Symposium 9 July 2008



Distribution of effective vehicle length
by speed: Lane 1l
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Distribution of effective vehicle length
by lane: 70 mph
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Discussion: 1

Mean effective vehicle length L :

Varies among lanes
Varies among speed control states

longer vehicles in lower numbered lanes
long vehicles migrate with lower speed limits

fewer long vehicles in controlled states
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Discussion: 2

Different methods give different estimates of L
Varies accordingto L or G
Varies according to direct or regression

Speed weighting affects regression method

Prefer speed-weighted regression of g on vw for G

TRB Greenshields 75 Symposium 9 July 2008



Conclusions

Using occupancy w to estimate k dependson L

Value of L varies according to:
lane
speed control

Estimate of L varies according to:
methodology (direct, regression, weighting)
formulationas L or G=1L"1

TRB Greenshields 75 Symposium 9 July 2008



