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DEP Background
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AI-Based Decision 
Support System (AI-DSS)

Dynamic Incentivization 
(DI) System

Data-Exchange PlatformData Sources/External 
Systems

Data Consumer Systems

Human Access and 
Data Retrieval

DI System 
Mobile App(s)

Trip planning and 
incentives

• Data-Exchange Platform (DEP) is 

RM3P’s data ingestion, data 

consolidation, data storage and 

data distribution system.

• Interfaces with all other RM3P 

systems to provide and receive 

data.

• Interfaces with other Data 

Consumers to provide RM3P data



DEP High Level Architecture
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What is DEP?
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Expandable data ingestion system.

Automated data consolidation and storage system.

Powerful API for real-time and near real-time data distribution.

Core data exchange platform supporting all other RM3P systems.
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What DEP Isn't?
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It is not an analytical tool.

It is not designed for mega project 
download.

It is not designed for users to open 
files using common MS Office suites 
such as Excel.

It is not a document storage 
system.

Not all data is available to all.

Try RITIS Analytics Tools or upcoming AI-
DSS analytical capabilities for operators

Try RITIS Event Query Tool, Detector 
Tools & PDA Massive Data Downloader.

Developers need to understand and 
integrate API with existing software. 
Coding knowledge is helpful.

But there are documents explaining about 
the data

Some data has license constraints or 
sharing limitation based on data source 
owners’ instructions.
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Now

• VDOT Users

• Affiliate Agency 
Users
(federal, state, 
regional and local 
public 
transportation 
agencies)

After All RM3P Procurement Ends

• RM3P Targeted 3rd Party Vendors

• Contractors that use data from DEP
to benefit VDOT’s projects with proven use 
case

• Contractors that use data from DEP to 
benefit affiliate agencies’ projects with 
proven use case

• Other App developers with proven use case

• University research personnel with proven 
use case
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Who may Access DEP and When?

RM3P 
Procurement
Awards

• AI-DSS Vendors 
upon award

• DI Vendors upon 
award

• Smart Parking 
Vendors upon 
award

Support
Public
Agencies

Support repackaging of pertinent data for 
delivery to travelers.
Support researchers and planners

Support
RM3P



How to get access to DEP
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VDOT & 
public agency 

users?

Y
e
s

https://ritis.org/register/

Generate an API key 
https://rm3p-api.ritis.org

No
Email 

RM3P@vdot.virginia.gov

Acknowledge data use 
agreements

Provide the following info:
• Organization
• Contact info
• Reason for access (use case)
• Relevant data use agreements

Most public agency 
users’ accounts are 
automatically approved



DEP API Reference Documentation
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DEP Reference Page
https://rm3p-api.ritis.org/rm3p/reference

API Key



RM3P DEP Use Case Scenario
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Goal: Monitor the real-time traffic conditions, detect anomalies, and recommend 
actions based on available options.

Steps:

1. Train an AI model

2. Monitor real-time conditions

3. Detect and verify anomalies

4. Suggest options

5. Implement response

AI Model

Real-Time 
Monitoring

Detect & 
Verify 

Anomaly

Suggest 
Options

Implement 
Response Historical 

Data



First, we need to train the AI model
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AI Model

Real-Time 
Monitoring

Detect & 
Verify 

Anomaly

Suggest 
Options

Implement 
Response Historical 

Data
Historical 

Data



Let’s collect historical data in the region
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Data sets of interest:

• Incident and event data

• Traffic detector data

• Probe vehicle data

• Weather station data



A note about historical data requests
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• Obtaining large archived data sets can be done several different 

ways:

• VDOT’s Enterprise Data Lake

• RITIS Archive Tools 

• PDA Massive Data Downloader

• Event Query Tool

• Detector Tools

• etc.

• Custom data requests to dep-support@ritis.org

• DEP API limited historical searching

DEP API is intended to serve near real-time data.

mailto:dep-support@ritis.org


Requesting Historical Incident and Event Data (GET)
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There are two API request 

types in DEP: 

1. GET request

2. POST request

https://rm3p-api.ritis.org/rm3p/event/?system=vdot&road=I-95&sw-

lat=38.693348&sw-lon=-77.241247&ne-lat=38.782900&ne-lon=-77.169343&start-

time-min=2021-10-01&start-time-max=2021-11-01

GET request:

https://rm3p-api.ritis.org/rm3p/event/?system=vdot&road=I-95&sw-

lat=38.693348&sw-lon=-77.241247&ne-lat=38.782900&ne-lon=-77.169343&start-

time-min=2021-10-01&start-time-max=2021-11-01

https://rm3p-api.ritis.org/rm3p/event/?system=vdot&road=I-95&sw-

lat=38.693348&sw-lon=-77.241247&ne-lat=38.782900&ne-lon=-77.169343&start-

time-min=2021-10-01&start-time-max=2021-11-01

https://rm3p-api.ritis.org/rm3p/event/?system=vdot&road=I-95&sw-

lat=38.693348&sw-lon=-77.241247&ne-lat=38.782900&ne-lon=-77.169343&start-

time-min=2021-10-01&start-time-max=2021-11-01

https://rm3p-api.ritis.org/rm3p/event/?system=vdot&road=I-95&sw-

lat=38.693348&sw-lon=-77.241247&ne-lat=38.782900&ne-lon=-77.169343&start-

time-min=2021-10-01&start-time-max=2021-11-01

https://rm3p-api.ritis.org/rm3p/event/?system=vdot&road=I-95&sw-

lat=38.693348&sw-lon=-77.241247&ne-lat=38.782900&ne-lon=-77.169343&start-

time-min=2021-10-01&start-time-max=2021-11-01

SW

NE



Requesting Historical Incident and Event Data (POST)
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There are two ways to request 

data in DEP: 

1. GET request

2. POST request

POST request:



Incident and Event Data Response
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Total number of events 
returned in response



Incident and Event Data Response (continued)
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Updated time

Event ID



Incident and Event Data Response (continued)
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Location name

Latitude and Longitude



Incident and Event Data Response (continued)
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Event type



Incident and Event Data Response (continued)
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Incident and Event Data Response (continued)
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Event type
Regional event flag

Lane closure status



Requesting Historical Detector Data
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POST request to:

https://rm3p-api.ritis.org/rm3p/detector/historical_detector/https://rm3p-api.ritis.org/rm3p/detector/historical_detector/

List of detector IDs of interest

Start and end dates



Detector Data Response
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Measurement 
timestamp

Measurements



Requesting Weather Station Metadata
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POST request to:

https://rm3p-api.ritis.org/rm3p/weatherhttps://rm3p-api.ritis.org/rm3p/weather

Requesting inventory of 
weather stations for VDOT



Requesting Weather Station Data
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Basic station metadata



Requesting Weather Station Data
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Basic station location metadata



Requesting Weather Station Data
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Various available 
sensors at the 
station



Requesting Historical Weather Station Data

48

POST request to:

https://rm3p-api.ritis.org/rm3p/weather/historical_weatherhttps://rm3p-api.ritis.org/rm3p/weather/historical_weather

List of stations of interest

Date range of interest



Weather Station Data Response
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Measurement for a given sensor and time period



Requesting TMC Inventory
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POST request to:

https://pda-api.ritis.org/tmc/searchhttps://pda-api.ritis.org/tmc/searchhttps://pda-api.ritis.org/tmc/search



TMC Inventory Response
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TMC Code

TMC Metadata

Segment Geometry



Requesting Historical Probe Data
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POST request to:

https://pda-api.ritis.org/submit/exporthttps://pda-api.ritis.org/submit/exporthttps://pda-api.ritis.org/submit/export



Requesting Historical Probe Data
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Desired measurements



Requesting Historical Probe Data
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Data source and quality filters



Requesting Historical Probe Data
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Start and end dates, and 
days of week of interest



Requesting Historical Probe Data
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Temporal granularity, and 
start and end times of day



Requesting Historical Probe Data
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List of TMCs of interest

Travel time units

UUID to track the job



Track the request status
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GET request to:

https://pda-api.ritis.org/jobs/status/?jobId=application_1622902841046_213123https://pda-api.ritis.org/jobs/status/?jobId=application_1622902841046_213123https://pda-api.ritis.org/jobs/status/?jobId=application_1622902841046_213123

Job % complete

Job state



Collect Historical Probe Data Results
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GET request to:

https://pda-api.ritis.org/results/export?uuid=rm3p-dep-historichttps://pda-api.ritis.org/results/export?uuid=rm3p-dep-historichttps://pda-api.ritis.org/results/export?uuid=rm3p-dep-historic



Now we can monitor the live traffic and look for anomalies

60

AI Model

Real-Time 
Monitoring

Detect & 
Verify 

Anomaly

Suggest 
Options

Implement 
Response Historical 

Data

Real-Time 
Monitoring



Detected sudden drop in probe speed data
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GET request to:

https://rm3p-api.ritis.org/rm3p/dep_speed_tt_tmc

https://rm3p-api.ritis.org/rm3p/dep_speed_tt_xd

OR

https://rm3p-api.ritis.org/rm3p/dep_speed_tt_tmc

https://rm3p-api.ritis.org/rm3p/dep_speed_tt_xd



Detected sudden drop in probe speed data
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Speed drop on a TMC segment Speed drop on an XD segment



Verify speed drop and determine volume of traffic impacted
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POST request to:

https://rm3p-api.ritis.org/rm3p/detector/https://rm3p-api.ritis.org/rm3p/detector/

Speed drop

Volume



Verify an Incident using Agency Data
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POST request to:

https://rm3p-api.ritis.org/rm3p/event/https://rm3p-api.ritis.org/rm3p/event/

Agency 
Source



VDOT Recorded Incident
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Verify an Incident using Crowdsourced Data

66

POST request to:

https://rm3p-api.ritis.org/rm3p/event/https://rm3p-api.ritis.org/rm3p/event/

Waze 
Source

Incidents on a specific TMC



Waze Recorded Incident
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Visualize Impacts using CCTV Feeds

68

POST request to:

https://rm3p-api.ritis.org/rm3p/device/https://rm3p-api.ritis.org/rm3p/device/



Visualize Impacts using CCTV Feeds
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Stream URLs



After detecting an anomaly, we evaluate options
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AI Model

Real-Time 
Monitoring

Detect & 
Verify 

Anomaly

Suggest 
Options

Implement 
Response Historical 

Data

Detect & 
Verify 

Anomaly



Available Parking Capacity at VRE Stations
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POST request to:

https://rm3p-api.ritis.org/rm3p/parking/https://rm3p-api.ritis.org/rm3p/parking/



Available Parking Capacity at VRE Stations
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Total parking capacity at this VRE station

Currently free spaces

Occupied %

Availability code (color)



Local Transit System Status
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POST request to:

https://rm3p-api.ritis.org/rm3p/transit/https://rm3p-api.ritis.org/rm3p/transit/



Local Transit System Status
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Current schedule at 
the given station



Checking Available Bicycles from Capital Bikeshare
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POST request to:

https://rm3p-api.ritis.org/rm3p/bikehttps://rm3p-api.ritis.org/rm3p/bike



Checking Available Bicycles from Capital Bikeshare

76

Type of bike available

Bike’s location

Bike status



Checking the Current Toll Rates on Express Lanes
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POST request to:

https://rm3p-api.ritis.org/rm3p/toll/https://rm3p-api.ritis.org/rm3p/toll/



Checking the Current Toll Rates on Express Lanes
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Current toll rate



Implement the response plan, and observe the outcome
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AI Model

Real-Time 
Monitoring

Detect & 
Verify 

Anomaly

Suggest 
Options

Implement 
Response Historical 

Data

Suggest 
Options

Implement 
Response



Regional Multi-Modal Mobility Program

Thank You for Your Participation
For any questions, please contact us at:

rm3p@vdot.virginia.gov




