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1.0 Purpose 
A  trip planning technology report was prepared for NDOT in 2022. The report includes trip planner 
information, reviews relevant trip planning projects and initiatives in other states and regions, 
explores the potential role of trip planners in Nebraska and different approaches. The following is 
an excerpt, the full report will be available in the summer of 2022. 

2.0 About Trip Planners 
2.1 What is a Trip Planner?  
A trip planner is an application on a 
mobile phone or a web-based system 
allowing a traveler to identify travel 
options between two or more points. 
Many people have used Google trip 
planner, often for travel by car. Transit, 
walking, biking, and air modes are also 
included. Other trip planners include 
additional modes including taxis, 
transportation network companies 
(TNCs) like Uber and Lyft, carpools, 
vanpools, volunteer driver programs, 
bikeshare programs, carshare programs, scooters, and others. The trip planning industry has 
been developing steadily over the past few decades. 

2.2 How do Trip Planners Work?  What is the Foundation of a Trip Planner? 
One of the core elements of a trip planner is a routing engine. The purpose of the routing engine 
is to determine efficient travel itineraries in response to specific trip requests, which generally 
include an origin, a destination, and a preferred departure time or arrival time. Using information 
about available travel modes and services, the routing engine applies routing optimization to 
identify the most promising travel options for a user. Depending on the user’s needs and 
preferences, the routing engine can include some modes but not others (e.g., include transit and 
walking; exclude driving and bicycling) and can prioritize or examine tradeoffs for different 
objectives such as minimizing total walking distance, minimizing number of transfers, minimizing 
total travel time, or minimizing trip cost. 

Figure 1.  Google Trip Planner 
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To function properly, a 
routing engine requires 
information about avail-able 
travel services, as well as 
the network over which they 
will travel. With regard to the 
latter, trip planners are built 
upon a base map – two 
commonly used ones are 
the OpenStreetMap and 
Google Maps. These maps 
typically provide information 
about the road network over 
which vehicles (private cars, 
taxis, TNCs, bicycles, etc.) 
can travel as well 
pedestrian infrastructure to 
help evaluate walking segments of a journey, and they are constantly updated to show new roads 
and detours. 

The second key piece of information needed by the routing engine are data that describe the 
available travel services. Standard specifications describe available services, and information 
must be made available on the web in this format so the trip planners can access the information. 
The most important current and emerging trip planning data standards are as follows: 

• GTFS. For transit, data about available services are made available using the General 
Transit Feed Specification (GTFS). This data specification, developed to describe fixed-
route transit, contains static information that only changes when the route or schedules 
change.  

• GTFS-Realtime. An extension of GTFS, GTFS-Realtime provides live predictions of when 
a bus will arrive, the locations of vehicles, and service alerts. This allows riders to see, for 
example, whether a bus they need to catch is on time or running late. GTFS-Realtime data 
are updated on an ongoing basis based on realtime vehicle location information generated 
by a provider’s Automatic Vehicle Location (AVL) technology.  

• GTFS-Flex. Another extension of GTFS, the emerging GTFS-Flex standard is designed 
to represent various types of demand response service, including route deviation or flex 
routes. This data in turn enables trip planning tools to generate trips that combine fixed-
route and demand response services. Because many of the transit services across 
Nebraska are demand response, the GTFS-Flex data standard will be important in order 
to ensure successful trip planning in the state. GTFS-Flex may also provide a useful format 

Figure 2.  Go Vermont! Trip Planner showing Modal Options 

https://www.openstreetmap.org/#map=5/38.007/-95.844
https://www.google.com/maps/
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for representing the geographic areas covered by different vanpool, carpool, volunteer 
driver, and travel training programs. Note that GTFS-Flex is a proposed or experimental 
standard currently under discussion by the transit data standards community, with formal 
adoption expected within the next year.  

• GBFS. Another relevant data standard is called the General Bicycle Feed Specification 
(GBFS). Despite its name, this standard describes not only bicycles but also scooters and 
carshare services, based on similarities in the underlying structure of these services. 
Different elements of 
GBFS focus on describing 
vehicles, stations and 
docks, and availability. 
Information on vehicle 
characteristics may 
include type of power 
(e.g., electric or gasoline 
for cars) and the distance 
that can be traveled on the 
remaining charge.  

• GOFS. Transportation 
network companies 
(TNCs), also called 
ridehail, like Uber and Lyft, can also be included on trip planners and are often available 
in trip planning applications (apps) for areas in which the use of TNCs is common. There 
is an effort to develop a General On-demand Feed Specification (GOFS) that could be 
used to represent availability of TNCs and other realtime on-demand services such as 
taxis or microtransit. MobilityData, an organization developing and advancing mobility-
related data standards, recently released a draft specification for GOFS built on top of 
GTFS-Flex. Evolving into the future, this may translate into improved trip planning features 
for demand response services—such as realtime dispatching—along with greater 
adoption of the underlying GTFS-Flex data standard by different trip planning tools. 

2.3 What are the Benefits of a Trip Planner?  
A trip planner enables travelers to easily search and find available travel options from a single 
application; this is often termed “trip discovery”. Trip planners support travel across regions by 
connecting transit providers and travel modes so riders can see transfer options from bus to bike 
share and more. Trip planners can support shared-ride services with others traveling in the same 
direction, providing travel options from bus to bike-share for the next stage in the trip, if necessary. 
Increasingly, trip planning tools are also being enhanced with trip booking and e-ticketing 
functionality to support a more convenient and seamless travel experience for riders. 

Figure 3.  Bicycle Locations in an Omaha Trip Planner 

https://www.uber.com/
https://www.lyft.com/
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Benefits for Transit Providers  

The features that are implemented or developed over time will determine the benefits for individual 
providers. Potential benefits include: 

• Increased marketing through two avenues:  

1. Potential riders may learn about available new to them and investigate because it 
is as easy as clicking on an icon.  

2. Implementation of the trip planner provides a meaningful opportunity to market 
services to new riders.  

• Easier coordination with other providers. When transactional data standards (TDS) are 
implemented as part of a trip planner, providers can efficiently share trips, including those 
using different software scheduling applications.  

• Increased customer satisfaction resulting from riders having the most current service 
information and being able to see additional options to go to more places. 

We are in the midst of a transformation to a world where most people will obtain information about 
available services through digital platforms. Participating in a digital means of information sharing 
will enable potential riders to continue obtaining information on public transit services through the 
means they most often obtain other information.  

2.4 Trip Planner Functionality 

Many different trip planning tools are available; not all modes or features are available on all trip 
planners. There are trip planners in the major mapping and navigation applications, such as 
Google Maps, Apple Maps, Mapquest, or Bing Maps. These trip planners cover fixed-route 
(including bus and rail) data from a GTFS feed, sometimes augmented by additional transit 
agency feeds, such as with GTFS-Realtime information.  Also, other transportation technology 
firms with dedicated trip planning products include well-known examples of Agile Mile, Moovel, 
Moovit, Transit App, and many more. These apps vary in the number of modes covered, the base 
map used, and functionality. Generally, they can be branded for a transit agency, region, or state; 
several examples of branded trip planning applications are described in the Appendix. Finally, 
some travel applications, like Rome2Rio, help people discover information about longer distance 
trips including air travel, trains, buses, ferries, etc.   

2.5 Once I Find Out What is Available, Can I Schedule a Trip?  

Most trip planners currently focus on trip discovery – allowing travelers to know departure, arrival 
and travel times, transfer information and wait times (e.g., Google Maps). Some states, however, 
have invested in applications allowing travelers to discover and then book trips. For example, 
Pennsylvania has developed a statewide trip planning tool, discussed at greater length in the 

https://www.google.com/maps/
https://www.apple.com/maps/
https://www.mapquest.com/
https://www.bing.com/maps/
https://agilemile.com/
https://www.moovelus.com/platform/mobile-ticketing/mobility-app/
https://moovit.com/
https://transitapp.com/
https://www.rome2rio.com/
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Appendix, allowing travelers to book and manage their trip reservations by integrating with the 
Ecolane scheduling system used by agencies across the Commonwealth.  

More recently, Minnesota initiated procurement of a trip planning platform (also described as a 
Mobility-as-a-Service, or MaaS, platform), allowing users to book demand-response transit trips 
with different agencies using different scheduling vendors. As discussed in the Appendix, this 
potential project in Minnesota entails a significant step forward in technological complexity. To 
achieve cross-vendor integration, Minnesota is seeking to operationalize the emerging 
transactional data standards (TDS). The basic idea behind TDS is to provide consistency among 
transit providers to enable trip planners and the agency scheduling systems provided by a 
multiplicity of vendors to speak the same scheduling “language” (TDS), thereby streamlining 
integration between different systems.  

2.6 Can I Pay for the Trip? 
Once a trip is planned (in the case of fixed-route) or scheduled (in the case of demand response), 
the fare can be paid when boarding or through two general digital options: one is payment via the 
scheduling vendor and the other is payment via an e-ticketing provider. Digital payment options 
for fixed-route services involving an e-ticketing vendor are relatively common. Most demand-
response services allowing digital payment, however, rely on whatever digital payment 
technologies are made available by the scheduling system vendor. In contrast, the 
aforementioned Minnesota project is seeking not only to integrate with different scheduling 
systems for integrated booking, but also to allow for payment via e-ticket for those trips scheduled 
via the different platforms.  

Multiple companies offer specific e-ticketing services for transit agencies with fixed-route or 
demand-response service, including Token Transit, Masabi, and Bytemark. These systems offer 
APIs for integration with external trip planning tools. Typically, an e-ticketing company contracts 
with an agency to be the e-ticketing provider for the agency. Then, the trip planning tool integrates 
with the company’s e-ticketing service, via an API, allowing users to purchase tickets for the 
agency’s services. As an example, the Transit App trip planning application integrates with a 
variety of e-ticketing providers across different transit modes.  

https://www.ecolane.com/
https://tokentransit.com/
https://tokentransit.com/
https://www.masabi.com/
https://www.bytemark.co/
https://transitapp.com/
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3.0 Developing a Trip Planner 
This section summarizes the steps in developing trip planning tools, with the first step simply 
determining which tools are the best fit for Nebraska.  

3.1 Trip Planning Tools for Nebraska: Best Fit and Priority 

Planning 

Information is needed to determine which trip planning tools are best suited for Nebraska. This is 
decided by how a trip planner will be used by most potential riders, and the relative benefits of 
different levels of investment in trip planning. Steps for determining the trip planning tools most 
appropriate for Nebraska, and the speed at which they might be implemented may include: 

• Identifying modes available across Nebraska, where data is presently uploaded via a 
GTFS stream, and the existing technology tools in place at various providers.  

 Where is real time information available?  

 Where are data streams using the GBFS available?  

 Are there places these data streams might be desired but are not presently in place? 

• Assessing the opportunity for and potential level of use for a trip planner tool. 

 Identify the preferred functionalities and features.  

 Solicit feedback on the value of various trip planning options.  

 Build an understanding of how a trip planner might be used. 

 Identify if key service linkages are missing but would be important to the value of a trip 
planner. 

 Identify options for connecting with existing trip planners in the Omaha and Lincoln 
metropolitan areas. 

• Assessing the cost of providing a range of trip planning tools and compare to (a) existing 
costs and (b) other priorities. 

The goals of these activities are to identify viable options, the relative costs, and the priority of 
each. Key questions to consider at this stage also include: 

• How will goals for the project be established?  

• What is the desired type and level of stakeholder involvement? 

 Who are the stakeholders and what sort of involvement is desired from each group? 
What is the best way to get this? 
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 How will this effort interface with the existing trip planners in metropolitan Omaha and 
Lincoln? 

 How will the effort involve the Nebraska Department of Health and Human Services 
and its Medicaid transportation brokers? 

• Where regional trips cross state lines, what is important to know about services in the 
neighboring states? 

• What balance between NDOT and transit provider responsibilities will be most effective?  

Develop an Implementation Plan 

Once a decision is made on the overall approach, an implementation plan with actions, 
measurable outcomes, schedule, and budget will be needed. The scope of this will be determined 
by type and approach to developing trip planning tools. 

3.2 Development of a Nebraska Trip Planner 

Strengthening trip planning tools will become even more important in the future. Effective digital 
trip planning tools will be as important as printed maps and schedules were in the past. The 
primary question is the approach to developing digital tools and the time horizon for doing so. 

In approaching this task, it is possible to take advantage and build upon recent experience from 
trip planning initiatives in other states and regions across the United States. Some of the most 
influential findings and concepts, and the projects from which they are drawn, include: 

• Benefits of maintaining and improving baseline information (Iowa, Oregon) 

• Partnering of adjacent local agencies to help with service coordination (Oregon) 

• GTFS Flex as a powerful basis for enabling sophisticated trip planning tools that can serve 
rural areas and better connect rural and urban services  (Vermont, Minnesota, Colorado) 

• Potential role for State DOTs in sponsoring development of GTFS and GTFS-Flex data to 
ensure availability and quality for all agencies in a state (Vermont, Minnesota, Colorado, 
Massachusetts) 

• Technical feasibility of integrating trip planning and scheduling, either with a single 
scheduling vendor (Pennsylvania) or with multiple vendors (conceptually possible but yet 
to be developed, as envisioned for Minnesota) 

• Technical feasibility of integrating trip planning and payment, either with a single e-
ticketing vendor (Minnesota) or multiple vendors (Colorado, California) 
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• Initiating the development of statewide trip planning by focusing on a specific region, 
learning lessons, refining the concept, and then transitioning to entire state coverage 
(Pennsylvania, Minnesota, Colorado) 

• Leveraging existing and emerging standards to enable most advanced/integrated 
technology (Vermont, Minnesota, Colorado, California) 

• Possible benefits for transit agency staff of relieving workload if can properly capture 
business rules (Pennsylvania, Oregon) 

The rapid changes in trip planning technology and data specifications development suggest the 
planning process for a statewide trip planning platform should be one allowing decisions to evolve 
over time. A phased approach, as shown in Table 1, provides time to assess need, use and 
effectiveness of trip planning tools, allowing time to refine and expand trip planning. This table 
indicates high-level steps; some of the items listed may require a more detailed breakout of 
component activities to complete. Note, the suggested activities do not need to occur sequentially. 
For example, some of the steps for building a foundation can occur at the same time as NDOT 
works towards enhancing the current system. Basic trip planning technology is quite mature and 
can be implemented quickly. More robust functionality will require increased planning and 
coordination time, particularly as the number of involved parties increases. 

NDOT has decided to use a phased approach and establish two pilots, one in the Panhandle and 
the other in Northeast Nebraska. A proposed set of activities are shown in Table 1 including track, 
task number, task description, and a suggested timeframe.  

Using a phased approach allows all necessary parties time to engage in the planning efforts 
needed for a successful trip planner. The full investment in a trip planner can be considerable, 
depending on functionality, as it can require the development of high-quality data with regular 
updates as well as the means at the transit agency level, to produce real time data for flexible or 
demand response services. 

Note that Track A above builds on the NDOT transit website, displaying public transit options for 
the state including intercity buses, taxis, etc. Approximately 31% of the agencies listed have 
websites. Website development assistance is needed for the transit providers without websites. 
Enhancing the NDOT transit website to show additional information increases rider usability. To 
ensure information stays current, we recommend establishing a process for more regular updates 
of transit information. Track B builds the foundation for a more advanced trip planner, establishing 
data specifications, data maintenance, and coordination business rules. Finally, Track C develops 
a trip planner in two sequential phases, starting with a pilot project in two regions (the panhandle 
and northeast region) and moving toward a statewide trip planner in each phase.  

 

 

https://nebraskatransit.com/index.php/find-transportation/map-of-providers/


Trip Planning Technology and Nebraska  

March 2022 

 

  

 

 

     9 

Table 1.  A Phased Approach to Developing Trip Planning Tools for Nebraska 
Q3 2022

Jan-22 Feb-22 Mar-22 Apr-22 May-22 Jun-22 Jul-22 Aug-22 Sep-22 Oct-22 Nov-22 Dec-22

1 Update provider information 
on Nebraska transit website

2 Establish a process for regular 
updates

3 Provide enhanced maps with 
demand response services

4 Gain clarity on possible NDOT 
website support

5 Support transit agencies to 
build/improve websites

6 Provide trip planning 
information to transit providers

1 Establish technical advisory 
committee 

2
Verify  accuracy of/ability to 
use existing data streams 

3 Create missing data streams Pilot Statewide

4 Establish statewide data 
maintenance process Pilot Statewide

1 Define pilots for Panhandle 
and NE region areas

2 Deploy trip planning phase 1 
pilot

3 Evaluate pilot

4 Expand to statewide 
deployment

5 Enhance functionality for 
phase 2 pilot (book/pay)

6 Expand Phase 2 statewide

7 Host and support enhanced 
statewide trip planner

8 Evaluate the statewide trip 
planner, refine, and expand

Q4 2023 Q1 2024Q4 2022 Q1 2023 Q2 2023 Q3 2023

Track C: Test and Develop a 
Branded Trip Planner

Track B: Build a Foundation

Track A: Enhance Current 
Information Infrastructure

Q1 2022 Q2 2022
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