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Objectives and Definitions

# We use the MGSIM data to study direct
methods to determine traffic parameters

+ By “direct methods”, we mean those based
on definitions of traffic characteristics
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x-t Method

# 3 Basic quantities
1. Total Distance

A(A) = 32 fmin(x (6,),%,) - max(x“ (4,),x,)}

2. Total Time
t(A) = 3 min(t® (x,).t,) - max(t? (x,).t,)}

3. Region Area
|'A\1| = (Xhi - Xlo)(thi _tlo)
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x-t Method

#+ 3 Traffic Characteristics

1. Flow

q(A) =d(A)/|A|

2. Density

K(A) =t(A)/|A]
3. SMS

U (A) =d(A)/t(A)




n-t Method

space, X

Part A. Vehicle trajectories in t-x domain

Part B. Cumulative counts in t-n domain

T Tt Bl S e il 2 iy i Bl
[ 4
-t -t -y
[ R
T L4
o [
. o R R
H 1 M0
8 i B R
% J S
3 [ e
3 o Lo
°© T T T T T =1
/ [ [
- B e e R e !
[ R E R R R B
Ry B
[ R R R R B
, L L
0 11 2 138 4 (5 16 7 (8 19 10 t11 t12 13 114

time, t

t(4) (A() = rnin(tx:x4 (n = 4)1t10) - max(tx:x2 (n = 4)'t5)

d“(A) =t(4)(Ax)t

L (n=4)-t,, (n=4)

n-t Method

cumulative count, n

Part B. Cumulative counts in t-n domain
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()= SHO(A) = 3 ming, ., (0).4,) - max(i,, (1).8,)}

I] 2. Total Time
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3. Region Area
‘AX‘ = ‘A1‘ = (Xhi - Xlo)(thi _tlo)

a(A)=d(A)/|A|
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Comparison

# Historically, it has been very difficult and expensive to empirically
compare HCM and Edie because this requires a common set of
data involving both point sensors and space sensors.

# Fortunately, we are able to do so because of the effort of NGSIM.
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Compare 3 methods with Compare 3 methods with
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where N is the number of samples, y is a traffic stream characteristics (i.e. flow,
density, or SMS) determined using the n-t method or the HCM method, and y, is
the corresponding traffic stream characteristic determined using the x-t method.




of the n-t method and the HCM method against the x-t method

Comparison
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Conclusions: Detector Spacing

For the same detector spacing:

compared to x-t method
#+ HCM yields error in density by 10-40%

when compared to x-t method
& HCM yields error in speed by 2-6% when

# HCM yields error in flow by 0.5-2.0% when

compared to x-t method
# n-t and x-t methods are identical in

density, and nearly so in flow and speed




#=~ Comparing the 3 methods for a
i typical ¥ mile detector spacing

MAPE Density
0.16% 13.7%

S

2.61% 4.82% Detectors in Space Domain
X = 755 ft, X, = 2055 ft
Spacing = 1300 ft

Detectors in Time Domain
T, =40 sec, T, = 340 sec

Headway = 300 sec

mmmmmmmmmmmmmmmmm

=, Comparing the 3 methods for a
s typical ¥a mile detector spacing

For a typical ¥4 mile (1300 ft) detector spacing:

& HCM underestimates flow by 0.16% when
compared to x-t method

& HCM overestimates density by 13.7% when
compared to x-t method

& HCM underestimates speed by 2.6-4.8%
when compared to x-t method

# n-t and x-t methods are identical in density,
and nearly so in flow and speed
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Comparison of the n-t method and the HCM method against the x-t method
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t and x-t methods are identical in density, and

HCM yields error in flow by 0.1-0.5% when
nearly so in flow and speed

compared to x-t method
& As detector headway increases, the performance

of HCM approaches that of x-t method
& HCM yields error in density by 20-60% when

compared to x-t method

compared to x-t method
# HCM yields error in speed by 2-10% when

& For detector headways less than 300 seconds,

For the same detector headway:

#n




Comparison of the n-t method and the HCM method against the x-t method
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: In terms of:flow, n-t method: is nearly equivalent to x:t method. The performance of : ™1 method
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In terms of:density, n-t method is strictly equivalentito x-t method, but error of HCM
is significant, ranging between 10-20%.
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Detector spacing = 1300 ft, detector headway varies

Daiheng Ni

Assistant Professor

Civil & Environmental Engineering
University of Massachusetts Amherst
130 Natural Resources Road
Amherst, MA 01003

219 Marston Hall

Phone: (413) 545-5408

Fax: (413) 545-9569

E-Mail: ni@ecs.umass.edu
http://www.ecs.umass.edu/cee/ni/

John D. Leonard

Associate Chair and Associate Professor

Civil & Environmental Engineering
Georgia Institute of Technology

790 Atlantic Drive N.W.

Atlanta, GA 30332-0355

Mason 128

Phone: (404) 894-3482

Fax: (404) 894-2278

E-mail: john.leonard@ce.gatech.edu

http://traffic.ce.gatech.edu/

10/2/2006 TRB 2006 © Ni

20

10





