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~ Introduction

Lots of data sources, data vendors

Needs:
« Quality data
 Value

A systematic approach that can
accommodate various third-party data
sources

Data standardization
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| What kind of Data??

1. Vehicle Speed 2. Vehicle Volume

4. Vehicle weight " s«
Data per Lane? g
O/D

Turn counts
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Goal??
Spatial Validation

o The goal of this project is to A
evaluate third-party traffic data
for individual/all lanes, namely,
speed, volume, classification.

o The data should be historical and
real-time in nature.

0 » lemporal Validation

By Different Case ( e.g., Truck Vs Passenger Car)
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e
Key questions to answer

« How important is the data®¢
« What are the available third-party data sources?

 How is the data qualitye Can we use ground true to benchmark the datae What
can be considered ground truth data.

» |s the data quality consistente Data quality over time, over space, over different
aggregations, over different applications. How to monitor the data quality
sustainably?
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[
Learnings from Past Studies

1. Oregon DOT founds that INRIX traffic volume (AADT) performs well in one of the three years
evaluated (2019, 2020, and 2021)

2. Serval DOTs evaluated Streetlight AADT and reported different range of Error-

o APEranged from 7% to 55% with error diminishing as traffic volume increased (Oregon DOT )
o MAPEranged from 68% to 34% with error diminished in higher traffic volume sites (Minnesota DOT

).
o MAPEranged from 8% to 84% with error depending on the expected volume of the site with
more error at low volume sites and less error at high volume sites (Virginia DOT).

3. FDOT evaluated traffic speed measures generated by NAVTEQ, TrafficCast, and INRIX® and
reported that estimated speeds were within 6.2% to 7.4% of the empirical speeds

4. A more recent Study (Laan et al., 2021) compared probe-based speed data accuracy over

time and found that accuracy of the INRIX, TomTom, and HERE speed measures was
improving
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| Traffic Data Validation
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Can we really depend on their validation results????
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What Technology and Data Sources We have to
Validate 39 parties' data???

A non-exhaustive list of data sources that might be
considered as ground truth is as follows:

o Ground loops (PeMS, census stations and WIM)

o Camera footage with corresponding CV output

o Connected vehicle data (includes speed and
location)

o Cellphone GPS data

o Google Map real time fraffic data
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[
Systematic Evaluation Plan (1)

Although we have already taken some steps towards the third-party data evaluation, we plan
to systemize/streamline our efforts by performing the following tasks:

1) Define the evaluation metrics: speed, volume (all vehicle types, trucks), classification (lane-
specific or not?)

2) Decide on the sources of the ground truth data
a.Define and generate a set of high-quality ground truth data with target locations and
timeframes.

3) Decide on the storage location/format of the ground truth data:
a.Get access to ground truth data
b.Identify storage location and folder/file structure
c. Decide on file format for data
d.ldentify any need for data engineering/wrangling

CALTRANS | DIVISION OF TRAFFIC OPERATIONS 10



[
Systematic Evaluation Plan (2)

4) Prioritize/select the sources of third-party data for evaluation (based on current
availability/subscription) — (consider APl availability)

5) Evaluate third-party data:
a. Familiarize with data platform/get training
b. Get login credentials/APl access key (internally or from vendor)
c. Download/acquire ground truth and third-party data (dependent on locations, fime-
resolution, fimeframe, etc.)
d. Engineer ground fruth and third-party data
e. Analyze/compare ground-truth and third-party data
f. Document results/findings/recommendations
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| Architecture of Data Quality Pipeline

g« Completeness Validation Timeliness

Accessibility

A\ 4

Independence
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| Architecture of Data Validation Pipeline

Ground Standardized
Truth Data Data Summary

Benchmark and
Third Party I Standardized
Data Data

Visualization
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o I
Evaluation Performance Metrics

AADTTpp—AADT caitrans
AADT caitrans

1. Percent Error (PE) (mean, Max, median), PE = [ TPD: Third Party Datal]

AADTTpp—AADT caitrans |
AAD TCaltrans

3. Root Mean Square Error (RMSE), RMSE = /(AADTrpp — AADT caitrans)?

2. Absolute Percentage Error (APE), APE = |

\/ (AADTTPD _AADTCaltrans)Z
max(AADTrpp—AAD TCaltrans)

4. Normalized Root Mean Squared Error (NRMSE), NRMSE=

5. Accuracy, Precision, Recall, F 1 Score, and AUC-ROC for Classification Problem (e.g., Vehicle

Class)
ACTUAL VALUES

__ (TP +TN) POSTIVE  NEGATIVE

a. Accuracy (TP+TN+PF+FN) E
. . TP
b. PreC|5|on=(TP+FP) Eﬁ g TP FP
- 2

c. Recqll=ﬁ EEI g
50 on ¥° 5 FN TN
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I 00
~ Systematic Evaluation Plan (3)

« Focus on one metric
« Speed

« Reason for this metric
« PeMS modernization project
« Large data set to use to choose as gold standard dataset
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Essential components of end product

1. Conduct Literature review of available third-party data offerings and understand
the importance of the data

2. Create a common data standard, as part of the data governance, convert
various data sources into standardized format

3. ldentify and acquire sustainably available ground truth data

4. Compare third party data with ground truth data for urban Vs rural, for different
temporal years to understand the data quality over time and space

5. Create and implement a standard evaluation criteria

6. Develop and deploy an automated data pipeline to continuously monitor and
benchmark the data using ground fruth data

/. Develop and deploy data summary and visualization report of the findings, that is
available to the public
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| Research Activity

 Funded research by Caltrans DRISI
* I[N process to identify university research collaborator
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Questions? )

Additional questions:
/henyu.zhu@dot.ca.gov
md.mintu.miah@dot.ca.gov
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