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A PIONEERING PROJECT DATA MODEL EVALUATION CRITERIA ESTIMATIONS VS. OBSERVATIONS

The 1-95 Corridor Coalition was the first to put forth The University of Maryland and NREL recognize

* Data sources | '—)V\'l
the proposition of providing traffic volumes through that the success of this project is critical to broader y + Mean Absolute Percentage Error: MAPE = N i
outsourced probe data as part of a 2013 Multistate national initiatives that require quality data to operate - Colorado Department of Transportation 9 i=1 Vi
Corridor Operations and Management Program and model the transportation system with the goal of - TomTom
proposal, foreseeing that probe data will ultimately optimizing it for safety, mobility, and energy efficiency. - Federal Highway Administration’s Travel Monitoring Analysis System 1N
drive many of the operations and planning associated - Weather Underground « Error to Theoretical Capacity Ratio: ETCR = I 21‘:1
with business processes. « February 1, 2017 — April 30, 2017
* A total of 14 automated traffic controller locations with 52,092 data points (’\i_yi)z
GOAL + Coefficient of Determination: R? = ] — ——=—
Vi-v)?
observability Ideal but expensive to achieve
Utilize and fuse existing “sparse” data to predict traffic volumes on
stalternative each and every link of the road network MODEL RESU LTS
[ Model Overall MAPE | Overall ETCR Training Time
Totcron
swar RF 178% 5.2% 092 73s
1 9
L oo so ESTIMATED TRAFFIC FOR DIFFERENT
st i P
i e ! XGBoost 77% 53% 091 13s TIME PERIODS
A G s |
= Lui Aurprs e
rmmer) (1008 T :
T e S MODEL COMPARISON
s INPUT VARIABLES . i Toxas AGM Overall MAPE =
2 o + TomTom probe data: hourly average speed and probe count ompare with Texas 0%
oo Gosenn P X ‘y” 9 sp p ’ Transportation Institute method %
+ Weather: temperature, visibility, snow, and precipitation g 30%
. - ~50° i
« Road characteristics: road type, speed limit, number of lanes, and capacity MAPE: ~50% reduction =20%
. . « ETCR: ~30% reduction 10%
+ Temporal information: month, day of week, hour of day 0%
« R2: ~10% increase O X e Regression
Compare with linear regression
P o Overall ETCR
TREE-BASED ENSEMBLE * MAPE: ~60% reduction 8%
+ ETCR: ~30% reduction g o
LEARNING MODELS + R2: ~10% increase “‘ ;:
+ Random Forest (RF) 0% [ &
X § RF GEM XGBoost TI Linear
+ Gradient Boost Machine (GBM) In the TTI method, 16 typical time-of-day Method Regression Wednesday 1:00 a.m. Saturday 8:00 a.m.
*+ Extreme Gradient Boost (XGBoost) traffic volume distributions are produced from
713 ATR stations in urban areas of 37 states Median R Squared
based on four variables—functional class,
oo R PROJECT VALUE
dual directionality. Then, hourly volume is 8 os
calculated from AADT supplied by HPMS. Z 04 For many agencies, network-wide volume - C ive special event
MODEL VALIDATION 2 0z and turning movement data remain wih the abilty to monitor roadway
° key missing dimensions for complete utilization in the event of an emergency
In each iteration, 13 stations are used for training and one station is used for R BN XBoost T Regrmesion and actionable situational i
validation. Repeat this 14 times and report validation results for all 14 locations. accurately assessing transportation system | orove traffic SIg,,a| system |,m,ng
performance, and developing targeted, cost- nabling more
effective mobility projects and programs. timely, and foilin updates to s‘gna,
Having the ability to easily access and timing plans
leverage these data (both real-time and 5 N
CONTRIBUTION OF PROBE DATA historic) along with probe speed and travel ~ * More complete after-action reviews
PROPOSED SOLUTIONS time data offers these substantial benefits: « Better problem identification, root cause
Network Without Probe Data 39.4% 124% 065 and action X : :\Igli ;;f: rate system performance
+ Improve work zone monitoring, impact
Probe Data With Probe Data 177% 5.3% 0.91 analysis, and safety « Enhance project/program assessment
« Anticipate and verify ‘jam” conditions * Improve travel demand modeling accuracy
Road Characteristics . S N ) « More accurate user-delay cost reporting for + Better address air quality and emissions
1%t iteration 2" iteration 3" iteration 4" iteration weather, sports, or other events. requirements, enabling more accurate
Weather Info transportation energy analysis
This work was funded by the 1-95 Corridor Coalition.
b forthe US.Dx (DOE)under Contract No. DE-AC36.08GO28308. JS.Dx This presentation does not contain any proprietary, confidential, or otherwise restricted information Transportation Research Board 97th Annual Meeting

Offic DOEortheUS.G it TheU. January 7-11,2018, Washington, D.C.

) NREL/PO-5400-70733






