The Key to Successful Distribution Management

Summary

A new chapter is beginning in distribution management. Gone are the days of manual, DOS-based approaches to scheduling, routing and dispatching vehicles. Instead of spending hours each day trying to determine how to efficiently accommodate all trip requests, new technology gives transportation providers the ability to automatically produce optimal routes and schedules with a push of the button.

Advanced routing and scheduling software gives both private and public transportation providers much more control over their vehicle fleet and overall operations. This new type of "smart" software takes over much of the tedious, time consuming functions that keep providers bogged down in detail: scheduling and integrating on-demand and recurring trips, determining an optimal route, and producing complete, informative reports for driver manifests and regulatory compliance. By investing in advanced routing and scheduling technology, providers are finally able to get the most out of each and every vehicle, and service customers more efficiently than ever imagined. Providers can expect lower operating costs, improved customer service, increased throughput (more routes with the same number of vehicles), more balanced workloads and quick return on investment.

While the industry has tried an interim solution — known as "triangulation" — to automate routing and scheduling, a more advanced technology has been developed that gives providers more dependable information for the scheduling and dispatching of vehicles. By combining advances in logistic algorithms with geographic information system (GIS)-based technology, this new software can process information on requested trips and in a matter of seconds, compute and produce realistic, highly accurate routes and schedules — quickly and efficiently.

The following white paper describes how automated, advanced routing and scheduling technology not only eases providers’ transportation management issues, but prepares the industry for growth in the complex routing and scheduling of both on-demand and recurring trip requests.

Coordination of transportation services has become an important goal for many rural and urban transit agencies and non-emergency medical transportation providers on both a local and regional basis.

Appropriately applied, transportation coordination leads to significant operational improvements and cost reductions, including: lower per trip operating costs; less overall workload; standardized reporting and data management capabilities; maximized relative scheduling and routing efficiency; increased security; increased customer service; and a significant decrease in technology costs.

To date, there have been many obstacles that have frustrated coordination efforts, including financial, procedural and infrastructure issues. However, perception does not have to be reality. Increased awareness and attention, a growing need of improved services, and improved provider communication are all factors that are breaking down barriers to transportation coordination.

One key obstacle has been removed—Technology. Intelligent Transportation Systems (ITS) have not only become very sophisticated and effective at supporting complex coordination issues, but new transportation technology is now easy to implement and operate at a price point that can fit into any transportation budget. 

The following white paper describes the history of transportation coordination, today’s challenges and what role technology plays in its development and execution. For providers considering technology solutions to enable coordination, this white paper summarizes some of the ways technology can solve key pieces of the coordination puzzle —turning a jumbled, uncoordinated transportation system into a seamless, integrated operation that leverages important local and regional resources.

The Role of Technology in Coordination

Pro-TMS moves the industry past manual, “pencil and paper”-based transportation management to automated, computer-driven operations. Without technology-based automation, coordination is almost impossible. Through the automation of scheduling, routing, dispatching, verification and billing, agency staff and transportation resources can be leveraged and maximized to their fullest extent.
Setting up a Pro-TMS to automate and coordinate operations has an impact on many key areas within a system. To fully understand and appreciate the ways that technology can improve and coordinate transportation, we will look at each of the key affected areas below.

More Effective Communication

For coordination that works now and into the future, providers need to find an advanced client-server or Web-based, centralized system that is immediately available to any transportation agency, regardless of its size. Elements such as advanced logistics algorithms in combination with leading GIS technology are key to a powerful Pro-TMS. 

The Impact of Technology

Smarter Schedules & Routes

Smarter scheduling is achieved through the combination of GIS data, advanced algorithms and intelligent software, converting what was once a complex process into a quick, easy, and incredibly accurate one. With the ability of a coordinated network to “trade” passenger rides, the results become even more compelling.

New technologies can utilize GIS data down to the lowest level of granularity. Up to this point, “triangulation” has been the most prevalent method for coordinating schedules and routes. Triangulation determines trip times by calculating the straight-line distance between two points on a map. Then, an arbitrary “fudge factor” is incorporated to estimate the amount of time for the vehicle to traverse the street network between Point A and Point B (explained in detail in further pages). Using the “real street network” provided by GIS, smarter scheduling and routing solutions accurately determine driving times and offer appropriate routes.

All road conditions that will impact the driving time should be considered, such as one-way streets, no turning lanes, four-way stops, road construction, interchanges and ramps, surface streets vs. interstates and topography such as mountains. Most important, speed limits should be taken into account. Each segment of a street has a specific speed limit, which is a critical factor in determining how long it will take to complete a pick-up and drop-off. By using the concept of fixed-route integration, transit agencies can extend demand-response services into low-density markets or may substitute demand-response service for fixed-route service. With fixed-route integration, agencies see a reduction in operating costs and an increase in the level of service. To develop a GIS-based map of a specific service area(s) and areas that a provider wants to coordinate involves the following: extracting service area data from the entire state’s data and setting up all the street, highway, lakes, rivers, boundaries, and rail layers; and compiling all address ranges, speed limits, and other attributes that are used to develop optimized schedules and routes.

Leveraging Real-Time Data

As the needs and requirements of a system grows, more advanced technologies come into play. Additional modules such as Automated Vehicle Location (AVL) and Mobile Data Communications (MDCs) and navigational technologies such as Global Positioning Systems (GPS), deliver an integrated, real-time messaging and vehicle tracking solution and dispatchers can dynamically view and locate drivers in real-time.

With coordinating transportation, it is important to know where your vehicles are; and more importantly, where your delivery goods are when riding on other agencies’ vehicles. All messaging and tracking should be integrated into a transportation management system for easier use, more flexibility, and greater value. For a operational perspective the GIS-based technologies are critical so that the management/administration/operation are able to see digital displays of the same geographic area and the location of vehicles. In addition, there is growth in on-time performance; up-to-date information to ensure accurate schedules; and increased safety and security, to name a few.

Easier Reports, Greater Accountability

Standardized tools and open standards are key features in making integration with other applications easy and efficient. The tools should include an intelligent Data Interchange Utility, which allows users to automate the import and export of important data regardless of the type and format of the data. These tools will not only assist all agencies in the transition to advanced technologies, but can also help with electronic data management or feeds, as well as electronic reporting and billing requirements. Other technology tools including geocoders and implementation wizards are also needed to simplify the integration process.

Providers need a flexible system that can create robust reports by entering a date range or other criteria, allowing the end user to produce very specific or system wide results. Using a wizard-driven Ad Hoc Report Generator makes building custom reports very simple. Users can simply select the type of report, the information they would like to see, how it should be filtered, sorted, and titled. The report can then be saved for future use. Any solution should also support complex customized reports, allowing users to build their own reports. For example, a user should simply point to the database via the Open Database Connectivity (ODBC) connection, select the

tables and fields it wants to report on, design the layout, compile it and save the report to the Reports directory.

The Statistics by Provider Report, a standard report within the Coordination Module, allows the agency to obtain vital information such as the number of coordinated trips , number of cancellations or no-shows, amount of revenue, and more.

Better Data Management

Database management, for many providers, is a difficult, time-consuming and frustrating endeavor. However, a database management system should be an extremely friendly, Windows-based, easy-to-use tool that is also an open database standard, which easily integrates into existing databases such as Excel, Access, and Lotus. Using a Windows-friendly interface is important when coordinating transportation services. It’s not only easier to use and the most efficient option, but it means that providers can then link up with one another and speak the same current technology language, rather than depend on outdated, legacy systems.

With the help of a Relational Database, which utilizes Microsoft SQL Server as its database engine, new database management technology allows administrators to access and maintain the database with multiple command line and graphical Windows tools provided with the database. Additionally, it provides a scalable architecture for future growth and a secure, multi-user environment for storing and managing confidential information. 
Transportation Coordination in Action

Automated Vehicle Location (AVL) With the help of Global Positioning System (GPS), "man-made stars" are used as reference points to calculate positions accurate to a matter of meters. AVL technology is able to track the current location of fleet vehicles to assist in dispatching, maintaining schedules, answering customer inquiries, etc.

Geographic Information System (GIS) Spatial data, which graphically represents the geometry of highways, i.e., an electronic map. 

Proficio GeoTechnologies has developed and integrated core technologies to facilitate the coordination of transportation services at the local, regional, and state levels. These technologies are packaged into modular products and delivered to the market place. The following paragraphs describe these core technologies.

Geographic Information Systems (GIS)—GIS is simply a computerized mapping system that displays, edits, queries, and models geographic features of the world. For example, by integrating GIS information from the street network, such as speed limits, one-way streets,travel times, our systems can estimate and predict transportation variables and events.

Relational Database Management Systems (RDBMS)—The coordination of transportation services across a wide area requires systems that can maintain, manage, and store extremely large amounts of data. An RDBMS provides the back-end platform for software solutions to manage and process large volumes of information, recognize and predict trends, and report on the data to make accurate decisions about key business issues. By utilizing these systems our coordination solutions can store agency databases in a central location and manage the ability agency to view or edit key transportation elements for an agency such as schedules, routes, or trip requests.

Transportation Management System (TMS) is a new solution for the scheduling, assignment, and coordination of transportation. TMS uses real-world network parameters to generate efficient and accurate schedules and routes. TMS can be utilized to determine the most appropriate and cost effective transportation provider operating within the coordinated system. Ultimately, this allows the coordinated system to expand services while maintaining or reducing costs.

TMS provides the capability to easily access data and reports on each individual system operating in the coordinated system, as well as, obtain the summary and detailed information for the entire system. This allows the coordinated system to operate in a seamless manner and reduces the timely administrative and “paper”-based systems that are currently utilized. 

Challenges Facing Providers Today

Transportation management is becoming more and more complex. A wide variety of issues are forcing providers to take a serious look at ways to improve the management of their operations:

• Congestion on the roads is getting worse, not better. According to a Transportation Research Board 

• The environment is also an area of concern. Current and future legislation will limit road expansion, require greater fuel efficiency and continue to urge workers to use public transportation rather than commute. 

• To make matters worse, agencies attempt to manage the issues, slash budgets are forcing everyone to do more with less.

A transportation management solution must help with the following: reduce operating/capital costs, increase vehicle capacity, reign in fuel costs, increase worker productivity, and retain and attract more customers.

All of these areas can be dramatically improved by the implementation of advanced routing and scheduling technology. By automating the core components of today’s transportation management processes, providers can achieve one of the most important goals: increased throughput. Using less gas and fewer vehicles to get more people to their destination solves many of the challenges facing today’s transportation providers.

GIS: A Key Technology for Transportation Management

One key enabler of advanced routing and scheduling technology is GIS. There are many ways to define GIS, but basically it is a special purpose digital database in which a common spatial coordinate system is the primary means of reference. Or, more simply put, GIS provides the functions and tools needed to store, analyze and display information about places.

The key components of GIS software are:

• Tools for entering and manipulating geographic information such as addresses or political boundaries (data input might be from maps, aerial photos, satellites, surveys, etc.)

• Tools that create intelligent digital maps you can analyze, query for more information or print for presentation 

• An easy-to-use graphical user interface (GUI) that can produce reports such as maps and plans

The beauty of GIS is that it can be applied to a range of industries. Transportation system management is one area that has benefited greatly from GIS capabilities.

 Yet, the immense power of GIS has yet to be tapped. Currently, for routing, scheduling and fleet management, transportation professionals use GIS only for display and geocoding. This simply gives managers digital maps of the territory for planning purposes and helps pinpoint specific addresses and locations.

Taken further, however, GIS can make a far greater impact on today’s public and private transportation systems. By integrating GIS capabilities with advanced logistics algorithms, scheduling vehicles can take place in a matter of seconds and routing can take on a level of accuracy never seen before.

Early Attempts at Automation

On any given day, a transportation provider must juggle a seemingly endless stream of trip requests. With only a limited number of vehicles, trying to figure out how to accommodate all trip requests can be an overwhelming, problematic task. 

For example: a company with 30 vehicles at its disposal. And each day, there are 100 recurring trip requests (sometimes referred to as "delivery routes"). Since the origin, destination, and pick-up/ drop-off times for these trips are known ahead of time, the scheduler can select a vehicle and establish a route in advance. 

So, in a 12-hour workday, the logistics manager must handle trip requests and assign them among 30 vehicles. 

One can quickly understand how chaotic and fragile a scheduling system can become once you layer delivery routes with active outlets/order. This is especially true when you consider that much of the routing and scheduling of trips was and is done manually. Logistics Managers typically spend hours each day trying to arrive at a meaningful configuration of schedules and routes.

Triangulation methods determine routing and schedules through straight-line distances

and the addition of a "fudge factor."

[image: image1.png]



Up to this point, "triangulation" has been the most prevalent method for automated routing and scheduling. Rather than using information about the actual street network, triangulation determines trip times by calculating the straight-line distance between two points on a map, the pick-up (Point A) and the drop-off point (Point B). Then, an arbitrary "fudge factor" is incorporated to estimate the amount of time for the vehicle to actually traverse the street network between Point A and Point B.

In effect, a third point (Point C) is established between Points A and B to produce a visual image of a triangle; the total trip time is then estimated to consist of the times to travel between Point A and hypothetical Point C, and from there to Point B. 

Naturally, this method is highly unrealistic since it does not take into account any road conditions along the way: speed limits, surface streets vs. interstates, one-way streets, geographic obstacles, etc.

Let’s go back to our example. With 100 trip requests being handled every day, even if 25 percent of the trip times are unrealistic based on a triangulation method, the entire day’s scheduling program is compromised. When the first vehicle runs late, every other vehicle after that will run later and later, causing a ripple effect. In the end, the schedulers have to resort to manual methods anyway to compensate for inaccurate schedules.

Another drawback to current transportation software is that vehicle capacity and seat configuration are not considered when producing an ideal schedule. Granted, this is a highly complex problem, since vehicle capacity constraints fluctuate dynamically as items of different type and different package unit are picked up and dropped off. However, without taking into account vehicle capacity and type of item, a provider never achieves a reliable, accurate schedule.

The proliferation of GIS technology and the sophistication of logistic algorithms have ushered in a new type of solution for automated routing and scheduling. Developed by Transportation Management System, the Pro-TMS Route utilizes GIS data, mathematical principles and intelligent software to make what was once a complex process quick and easy — and incredibly accurate.

Understanding vehicle capacity constraints

When Pro-TMS Route develops an optimal schedule and route, it also takes into account vehicle capacity constraints. Every vehicle has its own configuration. Vehicles come in different sizes, able to accommodate smaller or larger or specific type of items. Some vehicles can support refrigerated items, while others are not. Therefore each trip request must be matched up to an appropriate vehicle.

But Pro-TMS Route takes this one step further. Pro-TMS Route forecasts vehicle capacity along each order on the route to ensure that each assigned vehicle is operating most efficiently.

A vehicle’s capacity is constantly in flux particularly when different a type of products and packaging units has to be considered for maximum efficiency.

So, when Pro-TMS Route produces a schedule and route, it has already run through multiple scenarios and priorities before assigning a vehicle to specific routes — all within a matter of seconds. This ensures the vehicle can accommodate all trip requests, is operating at maximum efficiency. 

Pro-TMS Route: New Logistic Algorithm 

Elaborate customization

Optimizing schedules and routes is a subjective process. Each company has a different set of priorities and goals for its transportation operation. Some providers focus on reducing vehicle mileage and using less gas while others emphasize improving customer service. So, when one talks about route and schedule optimization, each provider will have a different definition of what "optimization" should really mean.

Pro-TMS Route gives transportation providers many different options for defining what is meant by route and schedule optimization. A provider can customize the software to recommend schedules and routes based on user-specific parameters that support the company’s objectives.

For example, a provider can request

• Only optimize certain vehicles,

• Optimize vehicles only outside specific time windows,

• Re-calculate the times for existing trips (and their sequencing) for a vehicle,

• Remove current schedules and completely re-optimize the vehicle’s schedule, or

• Request that certain items on a vehicle in isolation.

Advanced users can utilize any of these parameters simultaneously. In effect, a provider can determine how "aggressive" it wants the Pro-TMS Route software to perform when routing and scheduling. 

What is more important to providers: reducing the workload, saving fuel, increasing vehicle capacity, reducing operating costs or improving customer service? Regardless of the parameters considered, Pro-TMS Route will ensure that each route and schedule generated is "optimized" to meet the provider’s operational priorities.

Many other factors are considered when Pro-TMS Route determines routes and schedules, including:

• Estimated load and unload times for each outlet by item 

• Whether the delivery can be made within a certain time window

•  Whether a order requires a specific type of vehicle

• The vehicle’s log times with respect to warehouse and outlets

Transportation Management Made Easy

Pro-TMS Route is built on a strong foundation of sophisticated technology, applied mathematics and advanced logistic algorithms. But all this happens behind the scenes. For the user, the technology is easy to install, use and customize. 

For providers that need a complete transportation management solution, Pro-TMS can be the engine. Or, for other providers, Pro-TMS can be implemented as a stand alone routing and scheduling application, functioning as a plug-in module that integrates with an existing transportation management system.

Scheduling and routing accuracy, elaborate customization features and fast operation are just some of the ways that Pro-TMS eases the challenges facing today’s transportation providers. And the benefits are endless: reduced workloads, decreased operating costs, increased productivity, routing and scheduling efficiency and enhanced customer service.

Real GIS Street Network Modeling

[image: image2.png]



A look at the topology of a geographic area and configuration of a street network provided by GIS technology. This type of network gives users a realistic view of actual travel conditions, such as speed limits, one-way streets, congestion, and terrain, and other conditions that may delay or adversely affect transportation service.

To produce a schedule and route, Pro-TMS Route utilizes GIS data of maximum precision. Using the "real street network" provided by GIS, Pro-TMS Route references the configuration of the street network and the topology of a geographic area to accurately estimate driving times and appropriate routes.

Pro-TMS Route considers all road conditions that will impact the driving time: one-way streets, no turning lanes, road construction, interchanges and ramps and topography such as waterways mountains. Most important, Pro-TMS Route takes into account speed limits. Each segment of a street has a specific speed limit, which is a critical factor in determining how long it will take to complete a pick-up and drop-off.

Pro-TMS Route is installed; the GIS data set is already integrated, containing the street network topology. The GIS data set is updated to ensure that data is current and reflects ever-changing road conditions.

Conclusion

Coordination will not solve all transportation problems for manufacturing and distribution segment. It needs to be seen as a management and problem-solving strategy to do more with less. Coordination helps eliminate the inefficiencies usually found in the disparate operations and service patterns that often result from a multiplicity of providers. Through coordination, transportation services that were overlapping, duplicative and inefficient can be combined for more efficient service deliveries

With the development of technologies that support communication and collaboration without major additional overhead, a lot of companies are increasingly moving towards laying the infrastructure that supports coordination when making software decisions. Analyzing potential benefits of transportation coordination to improve productivity and customer service should be a high priority action item for progressive providers and leaders. 

