AASHTO Innovation Initiative 

Nomination of Technology Ready for Implementation

	Sponsor
	Nominations must be submitted by an AASHTO member DOT willing to help promote the technology
	1. Sponsoring DOT (State): Nevada

	
	
	2. Name and Title: Amir Soltani, Chief of Project Management; Nick Johnson, Senior Project Manager; and Dale Keller, Senior Project Manager

	
	
	Organization: Project Management

	
	
	Street Address: 1263 Stewart St.

	
	
	City: Carson City
	State: NV
	Zipcode: 89712

	
	
	E-mail: asoltani@dot.state.nv.us; njohnson@dot.state.nv.us; Dkeller@dot.state.nv.us
	Phone: 
(775)-888-7321 (Amir); 775-430-0995 (Nick);
(702) 667-4533 (Dale)
	Fax: (775)-888-7322 

	
	
	3.     Is the sponsoring State DOT willing to promote this technology to other states by participating on a Lead States Team supported by the AASHTO Innovation Initiative? Yes or No: Yes

	Technology Description (10 points)


	The term “technology” may include processes, products, techniques, procedures, and practices.
	4.      Name of Technology:

Virtually Immersive Visualization


	
	
	5. Please describe the technology.

Traditional visualization focuses on creating projects for specific camera angles and then rendering image and video files. Virtually Immersive Visualization (VIV) focuses on modeling the project in 3D as accurately as possible along with the existing and contextual elements (near buildings, billboards, signs…) and optimizing this realistic 3D representation of the project and adjacent infrastructure for real-time performance. This optimized virtual world can then be used to render videos and images as other visualization but also adds the ability to offer immersive visualization including an interactive version of the project accessible via touch screen kiosk and with virtual reality including virtual helicopter tours over the proposed project. Actual existing and proposed data is utilized to build the realistic model and a game engine is utilized for real-time presentation.


	
	
	6. If appropriate, please attach photographs, diagrams, or other images illustrating the appearance or functionality of the technology. (If electronic, please provide a separate file.) Please list your attachments here.

A demonstration of the interactive version of this technology utilized for Project Neon in Las Vegas can be seen at this link: https://www.youtube.com/watch?v=MM4HBSqDH9A
The virtual helicopter tour can be seen here: https://www.youtube.com/watch?v=Bm3eyEQaml0
Final rendered video can be seen here: https://www.youtube.com/watch?v=tORVfHU4kLM (in 4k resolution)

More information about Project Neon can be found at www.ndotprojectneon.com
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	State of Development

 (30 points)
	Technologies must be successfully deployed in at least one State DOT. The AII selection process will favor technologies that have advanced beyond the research stage, at least to the pilot deployment stage, and preferably into routine use.
	7. Briefly describe the history of its development.

Project NEON is the state of Nevada’s largest and most expensive public works project ever. The project is located in the heart of Las Vegas with a total cost estimate of approximately $900 million dollars.  The 3.7-mile stretch of I-15 between Sahara Avenue and the Spaghetti Bowl is the busiest stretch of roadway in Nevada. It sees 300,000 vehicles per day and 25,000 lane changes per hour, resulting in 3 crashes per day. Traffic in the project area is expected to double by 2035. 

An element of the project outreach program includes 3D visualization to allow traveling public, homeowners, businesses, local and regulatory agencies to see impact of the project to their businesses, properties and environment.  

Sam Lytle, PE worked for NDOT from 2009 to 2013 where he started to develop visualization techniques for NDOT projects. He left NDOT and started Civil FX, a consulting firm focused on visualization of large infrastructure projects. In 2015, Civil FX was part of the winning team pursuing Project Neon as the visualization lead. As the Civil FX team had extensive experience in both civil engineering data and video game engine technology, they delivered the project’s visualization requirements by developing the Virtually Immersive process. 
The rendered visualization has been used extensively for public outreach by news organizations while the immersive elements of the virtual model (interactive kiosk and virtual reality) are used daily in the public information office which has two touch screen kiosks, two virtual reality headsets and a large 4k television.



	
	
	8. For how long and in approximately how many applications has your State DOT used this technology?

The Project Neon visualization started in November of 2015 and was delivered in May of 2016. Since then, NDOT has utilized Virtually Immersive Visualization via Civil FX on another project, SR-28 Shared Use Path at Lake Tahoe, NV which is currently under construction. A rendering of this project can be seen here:  https://www.youtube.com/watch?v=ZIBpUagrc2g and the virtual helicopter tour here:   https://www.youtube.com/watch?v=XcZPKuxhQ4A
Nevada State Route 28 south of Lakeshore Drive, in Incline Village on Lake Tahoe's east shore, parallels 11 miles of undeveloped shoreline, the lake's longest stretch. The two-lane, mountainside road is also the only access route for over one million recreationists and 2.6 million-plus vehicles per year. Use along the corridor continues to grow, with shoulder-parking projected to double in the next 20 years.  The conditions are challenging for motorists and the nearly 2,000 pedestrians and bicyclists using travel lanes during peak times.  

In response to increasing demand and to address and mitigate safety and environmental concerns, NDOT partnered with 13 federal, state, and local agencies to work collaboratively to identify solutions and develop the recommendations included within the SR 28 National Scenic Byway Corridor Management Plan. As part of this effort, 3D visualization has been used to address public and regulatory concerns. This approach vastly enhanced interagency coordination, regulatory review and approval. 


	
	
	9. What additional development is necessary to enable routine deployment of the technology?

There are two elements that would make routine deployment of VIV technology possible. The first is a fully developed interface in the Unity 3D game engine that could be easily used by non-experts. The second is a training curriculum that would educate a team on how to use existing and proposed data to create a realistic and optimized 3D model of any project.


	
	
	10. Have other organizations used this technology? Yes or No: No If so, please list organization names and contacts.

	
	
	Organization
	Name
	Phone
	E-mail

	
	
	     
	     
	     
	     

	
	
	     
	     
	     
	     

	
	
	     
	     
	     
	     

	
	
	     
	     
	     
	     

	Potential Payoff

(30 points)
	Payoff is defined as the combination of broad applicability and significant benefit or advantage over other currently available technologies.
	11. How does the technology meet customer or stakeholder needs in your State DOT or other organizations that have used it?
This technology was developed to meet public outreach requirements of high resolution and realistic rendered images and videos while offering the immersive benefits. Because this process utilizes actual design files (i.e., a Microstation roadway surface) thus saving the time and cost of remodeling this data and the benefits of rapid rendering made possible by an optimized model in a real-time game engine, the overall cost of Virtually Immersive is not significantly more than traditional 3D visualization. 
The immersive elements of VIV can be utilized at public events, stakeholder meetings and at project offices as has been the case on Project Neon.


	
	
	12. What type and scale of benefits has your DOT realized from using this technology? Include cost savings, safety improvements, transportation efficiency or effectiveness, environmental benefits, or any other advantages over other existing technologies.
In addition to the communication benefits associated with visualization, VIV offers additional benefits as described previous as well as technical clarity visuals, eminent domain legal case visuals, landscaping details and more. The reason this is possible is the freedom of camera movement available inside the realistic and fully modeled virtual model. For example, many business owners have come to the Project Neon office looking for how the project impacts their business and are immediately able to see before and after views of the project from the business parking lot by moving the camera to that location almost instantly. 


	
	
	13. Please describe the potential extent of implementation in terms of geography, organization type (including other branches of government and private industry) and size, or other relevant factors. How broadly might the technology be deployed?
Virtually Immersive Visualization can be effectively used for infrastructure projects of any size but it is especially valuable for public agencies (State DOTs, cities, counties…) with projects of significant public interest. This could be projects throughout the United States and elsewhere.

 

	Market Readiness (30 points)
	The AII selection process will favor technologies that can be adopted with a reasonable amount of effort and cost, commensurate with the payoff potential.
	14. What actions would another organization need to take to adopt this technology?
Most agencies already utilize visualization for project communication, often through 3rd party consultants. To adopt VIV, organizations could either use a consultant trained on VIV or work to develop staff in-house with the same capabilities.

	
	
	15. What is the estimated cost, effort, and length of time required to deploy the technology in another organization?
The first task would be to make the interface and process user friendly for non-experts and the second would be to develop the training curriculum. The estimated cost for this would be $100,000 to $200,000 over the course of 3 to 6 months. The cost of effort involved with taking this software, process and curriculum to and other organization would require several weeks of training along with follow up on regular intervals which would be another $20,000 to $50,000 per organization.



	
	
	16. What resources—such as technical specifications, training materials, and user guides—are already available to assist deployment?
The Civil FX team utilized experts in Unity 3D, Microstation, 3ds Max and AutoCAD Civil 3D, so training guides on these specific software packages could prove beneficial. The number of software programs required for developing VIV could be reduced by research and development.

	
	
	17. What organizations currently supply and provide technical support for the technology?
Civil FX is the only firm NDOT is aware of that develops visualization in the virtually immersive method with NDOT design data but there may be other firms that have developed similar processes or utilize similar technology.

	
	
	18. Please describe any legal, environmental, social, intellectual property, or other barriers that might affect ease of implementation.
No barriers that we are aware of.



	Submit Completed form to
	http://web.transportation.org/tig_solicitation/Submit.aspx
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