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Background

* The 1-95 Vehicle Probe Project (VPP) began in 2008 with a
vision of an East Coast wide traffic monitoring system which
Included both freeways and major arterials

* Within VPP, the performance of probe based travel time data on
freeways has been extensively evaluated by using Bluetooth
traffic monitoring (BTM) equipment

e From April 2013 through June of 2014, the UMD CATT focused
on arterial data validation, by collecting data on various arterials
In several states

© ITSS AMERICA



Background

Three methods were
Incorporated into the
initial arterial analysis:

v Traditional analysis using precision and bias speed metrics

v Slowdown analysis which quantified the percentage of significant
traffic disruptions accurately captured in the VPP data

v Sampled distribution method to evaluate the quality of outsourced
probe data for recurring congestion patterns
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Summary of previous report

v RECOMMENDED /* SHOULD BE TESTED ¥ NOT RECOMMENDED

e <=1 signal per mile e 1 to 2 signals per mile e >= 2 signals per mile
e AADT > 40,000 vpd (2-way) e AADT 20K to 40K vpd (2-way) e AADT < 20K (2-way) - low volume
e Limited curb cuts e Moderate number of curb cuts e Substantial number of curb cuts
Principal Arterials Minor Arterials Major Collectors
Likely to be accurate... Possibly accurate, test ... Unlikely to be accurate...

Report published July 2015, available online (link)
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http://i95coalition.org/wp-content/uploads/2015/02/I-95_Arterial_Validation_Report_July2015-FINAL.pdf?x70560

What's new?

* Eight new case studies conducted In six
states (MD, VA, NJ, PA, NC, GA) are used and
number of probe data vendors increased
from one to three

e Ground-truth data collected on 20+ segments
for 10~14 days for each case study using
Bluetooth/WiFi sensors

e The results are compared with the
recommendations made Iin the previous report
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Slowdown Analysis

« A slowdown on arterials is defined as a speed reduction of at
least 15 mph from nominal speed for a period of one hour or
more. On slower speed arterial corridors, the threshold may be
reduced to 10 mph, and the duration to 30 minutes.

* For each observed slowdown, the ability of the probe data to
accurately capture the slowdown is analysed by an analyst.

o Accuracy Is based on correctly reflecting the duration of
slowdown and reduction of speed.
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Slowdown Analysis

* Three categories are defined:

The probe data indicates a significant
slowdown in traffic, and accurately characterized its magnitude both in
length of duration and in reduction of speed by threshold of 80% or
more.

_ The probe data indicates a significant
slowdown, but the magnitude was not accurate either in duration of the
slowdown or reduction of speed.

3. Failed to Capture Slowdown: The probe data either misses the
slowdown completely, or the extent of severity of the slowdown is very
different from the reference data.
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US-1 NORTHBOUND ending at Roberts Ave (0.568T05260753632 miles)

e L TS B i e T —————
P (I . wam N oW W . . ; _ - it
90 . ' : . — . N 195 Cormridor Coalitiory Yehicle Probe Project .
i ! ' Copyright Uiniversit O Maryland @ 2008
85 | . Hoo e L L s L L *
I: L w = L8 X L3 * L3
an- : :"‘-"" ?’ i I L L L o : L L] L L ®
oo Lo M ) mm . P
5 Vo b xl olew R MM e W%
ok Nomet N w v olor ¥ e o om
704 Lo 5 IL&:‘. E o= = e .4 .'-.,"l S ]
v koodidi ) ek X XAOE MM, K1 X W L L MOt K X KK
! b > L o o . Mo . it
65+ i o e ’ihn AR R M !.-V.*ﬁn.a o e 5 5l
H » vl ik Nai sasir ' . e g ¢
A :l*! O r"( e ? i % T e Iiu r&"i
60 T e b e e Tlodaniled Rl SR
o T R :ﬁf{ v el b g T by 3
cc ] LRl i : 1' 1 1 r ey L ﬁﬁg : Jr-'| e
o J""%" R 5 [ o AL B i’?l J *" g, 1 L"Lii.:ﬁ.:"
% [ TRV R K R 2l M o MR e 3
s lf- l.l ?’i" x;g y .. .I - : v.k I| ' W t‘," -.g’ : {31-" _T.' T é l -’V- )"l‘“‘i ?éf‘gx':’f
] . P g 0y . | . ] 1
a 45 - ;ﬁ},:‘:rcl.{l. HE '.? : . ! = 5 k.x =, 1 o ') Talifer ;ﬁf:& x\%:)té'&‘:r
g [P ! X v o o ’flﬁ i *}?’“ YRR TR
? 40 0 W ® (RSl 1 T AR L S
VR UMERL TR W . %
| 1 b 5 .
35- TRy Lo+ T :
' : I ; =
30 beed
25 . x
v
20 = Fully Captured
15 -
'
10 i
L
5 E,'I =
' - L ~ ':f: L -
- i

Date and Time (EST)

TS & AMERICA




MJ-38 WESTBOUND ending at CR-607/S Church St (1.66572487354279 miles)
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MJ-38 WESTBOUND ending at Haddonfield Rd (0.982530541038513 miles)
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Previous results

Case Data Set Average Average Slowdown Analysis Results
Study (State-ID#) Road # AADT Signal Total % Fully % Partially | % Failed
Number (in 1000) Density Slowdowns Captured Captured to Capture

1 NC-06 NC-55 25.0 2.1 54 15.0% 44.0% 41.0%

) voo7  |..MD355 T 40 39 [ 5 . 4% 2.2% 33.3%
MD-586 34.0 3.1 8 0.0% 37.5% 62.5%

........ Us1 700 107 ITTTIOL T e34% L 366% 1 00%

3 EER I 480 | 18 | LS 0.0% 100.0% 0.0%
US-130 42.0 2.0 4 . 250% :  500% :  25.0%

. w1z o = %0 | 18 |57 T 404% T 38&% 2l1%
NJ-73 52.0 1.7 89 41.6% 46.1% 12.4%

. nos o us1 [ 450 [ 41 [ 78 T as2% o 487% 231%
UsS-322 25.0 0.5 58 50.0% 41.4% 8.6%

] o PA-GIT | 270 1 33 [ 18 222% . 333% . 444%
PA-611 21.0 11.5 5 0.0% 20.0% 80.0%

........ VA7 1 S60 e IS TUUOA0% o A27% 333%

7 vao7 | VA7 I 550 1 16 | a2 as% 2% L 7ar%

uUs-29 21.0 5.0 1 0.0% 0.0% 100.0%

8 VA-08 uUs-29 33.0 3.6 49 8.2% 42.9% 49.0%
31.0 3.9 20 0.0% 35.0% 65.0%

9 MD_OS MD_140 ........ 420 ................. 12 ................... 1 8 ........ 222% ........ 667% ........ 111% .......

Data collected from April 2013 to June 2014
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New results (1/2)

Slowdown Analysis
Case Data Set Average Av.erage § § § .
Study (State-1D#) Road # AADT Signal Vendor # Total : % Fully : : % Failed
Number (in 1000) Density Slowdowns: Captured : . to Capture
........ 1o .. 405% G 430% 1 165%
11 VA-09 | US- 36.0 29 | . 2 79 G .595% . ..290% G 114%
3
........ 1 208 s 00% L T22%
12 VA-10 us-1 22.0 L2 2 18 :278% 1.222% G 50.0%
; : : :
........ 1 o 229% L AL2% 9%
13 NJ-13 NJ-37 39.8 1.0 ... 2 17 i 294% i 588% i 00%
3 41.2% 58.8% 0.0%
........ Lo . 409% 1 545% G 45%
Us29 | 287 14| 2. .. 2 G A5% i 364% i 59.1%
3 : 50.0% : 31.8% : 18.2%
14 NC_O7 1 ................... T 9 62%.- .................. 38% ................. . .............. OO% ..............
Us-74 | 578 10| 2 9 G 65.8% . . .266% .  76%
3 48.1% 41.8% 10.1%

Data collected from December 2014 to October 2016
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New results 2/2

11/29/2018

Case Data Set Average | Average Slowdown Analysis
Study Stata ||§# Road # AADT Signal | Vendor# | Total |  %Fully % Failed
Number (State ) (in 1000) Density Slowdowns: Captured to Capture
1 ' 83.9% 12.5% 0.0%
el tan I R S O s RN
........ B 1 IS SIS S
............................................................. R o ) A
. - Jsa1 10 IR S e PR e R P SR
........ G e G
B s e RENEEE S a2y S do
US-19 146.5 0.0 2 68 98.5% 1.5% 0.0%
........ G e DR D O
1 75.0% 12.5% 12.5%
3 100.0% 0.0% 0.0%
16 MD_lO ............................................................. 1 .................................... 86.7% ................... 1 3'3% T 0.0% .......
Lsrs o B e T R e e R
........ e e BT B B
1 27.3% 63.6% 9.1%
a3 | ams | s [TTETTL m s g g
3 45.5% 36.4% 18.2%
17 PA09 ............................................................. 1 .................................... 12.5%62.5% ....... 2 5.0% ......
rs . R e g b o e 2
........ B e Db BB TR
1 32.9% 55.7% 11.4%
18 VA-11 US-50 52.9 28 |2 | a0 i 72% : o 193% o 86%
Data collected from December 2014t Qctober 2015 3 593% i 300% :  107%
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Results Comparison

By increasing the signal density the percentage of Correlation between signal density and failed to
failed to capture slowdowns increases substantially capture rate is NOT observed
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Results Comparison

Increasing volume (as reflected by the AADT) Correlation between AADT and failed to capture rate
correlates to a decrease in the percentage of failed to is NOT observed
capture slowdowns
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Results Comparison

% Failed to Capture Slowdowns

Statistics
Vendorl-Old Vendorl-New Vendor2-New Vendor3-New
Average 37.9% 12.1% 18.2% 5.7%
Median 33.3% 5.9% 7.6% 1.5%
STDEV 28.9% 19.7% 26.1% 7.4%
Percentile-25 12.0% 0.0% 0.0% 0.0%
Percentile-50 33.3% 5.9% 7.6% 1.5%
Percentile-75 63.1% 14.5% 37.5% 10.7%
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Conclusions

« Commercial probe data performance, as measured in the percent of
‘failled to capture’ congestion events, is no longer strongly correlated
to signal density or average AADT as it was in 2013 & 2014.

* The probe data performance has improved over time; for example
25 percentile of all three vendors’ failed to capture slowdowns is 0%
but in the old case studies was 12%.

« The improvements are significant for all vendors over all
statistics
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