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STAFF REPORT 

TO: AC Transit Board of Directors 

FROM: Michael A. Hursh, General Manager 

SUBJECT: Status Report on the State of NextBus 

BRIEFING ITEM 

RECOMMENDED ACTION(S): 

Consider receiving a report on the reliability of the NextBus service. 

EXECUTIVE SUMMARY: 

16-034

March 23, 2016 

After several complaints regarding NextBus predictions, AC Transit began working with NextBus 

staff to address data quality, potential equipment and operational issues. This report provides 

the reliability investigation results and corrective actions taken. Stop arrival prediction problems 

are characterized by 'ghost-buses' that are predicted but don't arrive, unexpected arrivals that 

weren't predicted, and inaccurate predictions. Failure modes are broadly characterized into two 

areas: 

• Quality of data delivered to NextBus

• Operational challenges in adhering to scheduled routes and times.

The team first sought a better understanding of the NextBus features in use at AC Transit. 

During the discovery process, the staff worked to identify root causes and re-evaluated all 

aspects of our current practices. Data flows from both our scheduling system and computer

aided dispatch/automatic vehicle location (CAD/ AVL) system were checked, and operations 

processes were also reviewed. 

BUDGETARY /FISCAL IMPACT: 

There is no budgetary or fiscal impact to this Briefing Item. 

BACKGROUND/RATIONALE: 

AC Transit has a contract with NextBus since 2003. The District's CAD/AVL system that feeds 

NextBus has been in service for somewhat longer than that. NextBus provides predictive bus 

stop arrival time estimates for scheduled trips. To do this it needs two things: 

1. A complete service schedule by block (the daily work that a bus does) and route. This

originates in the AC Transit scheduling software and is provided quarterly to NextBus,

who import the data into their prediction engine.
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2. Vehicle GPS location is sent from each vehicle every one to two minutes and are 
exported to NextBus once each minute. 

When vehicles deviate from the planned route or are delayed NextBus combines proprietary 
algorithms with a historical database of traffic speeds (and other data) in order to predict their 
arrival times at stops up to 30 minutes ahead. 

These predictions are provided: 

• On the NextBus and District websites; 

• On the 511 Interactive Voice Response (IVR) and 511.org website; 

• To application developers and via the NextBus mobile app; and 

• To all AC Transit LED bus stop signs. 

There are a number of reasons that a particular coach may not provide accurate location data 
including: 

• Mechanical failure of the 16-year-old onboard advanced mobile data terminal (AMDT), 
radio or GPS antenna; 

• Inability or failure of the operator to successfully login to the AMDT Radio frequency 
interference or poor radio signal strength; 

• Missed trips or cases where either the vehicle or operator are not available (no 
workforce, no equipment, service delays such as accidents and medical emergencies); 

• Geographic blocking of GPS satellites by urban buildings, bridges or steep geography; 

Other circumstances that negatively impact predictions include: 

• Supplemental Service: Service Fragments are typically used for school service. Since 
these aren't in the schedule, they're not predictable in NextBus. 

• Detours: Coaches running off the scheduled route due to construction or other 
temporary detours. Temporary detours of less than three months are not loaded into 
the schedule and thus aren't exported to NextBus. Scheduled but intermittent detours 
such as a "First Friday" Street Festival or other events also cannot be easily represented 
in the schedule and so are not exported to NextBus. 

• Limitation stemming from the CAD/AVL system and its ability to send location 
information. 

• Operator restroom breaks - Relief time is typically factored into each trip at the end of 
the line. However, operators occasionally have an urgent need to take a restroom break 
during the route, and NextBus will continue predicting arrival at the next bus stops on 
the route. Bus riders at these stops may be seeing phantom buses when NextBus re-sets 
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the prediction countdown when the bus is not moving. On two or three routes, the line 
terminates in a residential district in front of homes, and the bus then proceeds to a 
layover zone, which can cause some unpredictability in the schedule. 

ACTIONS TAKEN 

In November 2015, a team began investigating our use of the NextBus system with the goal of 
improving the quality and consistency of the predictions it provides our customers. Detailed 
assessments have been made and several improvements completed. 

The first step was to carefully review the AC Transit process that extracts vehicle location data 
from CAD/AVL and sends it to NextBus. Staff verified that this process is accurate and operating 
reliably. 

Next, a team from Information Services visited NextBus corporate headquarters in Emeryville to 
work with their technical staff to analyze the schedule and location data they receive from The 
District. 

Through data analysis, several locations of consistently poor predictions for distinct routes were 
identified. After reviewing the analysis, staff has identified several improvements, including 
adding long-term detours to schedule data. Four have been implemented; six more will be 
implemented with the June signup. 

Incidents where the radio system was not logged on were investigated and corrective actions 
taken including repair of any malfunctioning equipment. 

Operations notices have been issued and OCC is actively monitoring for log-in issues. 

The issue of AC Transit's vehicle positions being reported significantly less than other properties 
will be resolved when the new CAD/AVL system is completed. 

Supplemental service (the 6XX routes) has traditionally not been enabled for NextBus 
predictions due to the weekly and sometimes daily schedule variability needed to 
accommodate alternate school schedules. As a test, prediction accuracy estimates have been 
requested on three of the more linear routes (657, 658 and 653) in order to provide better 
information for both students and parents. Staff is evaluating the results. 

Marketing & Communications staff continue to receive Operations Bulletins from the OCC and 
have broadened their approach to using eNews, NextBus messaging and other channels in 
order to alert our customers about service changes and interruptions. 

Service Development staff has prepared a prioritized list of long-term (3+ month duration) 
detours that will be entered into schedule prior to the summer 2016 quarterly signup. This will 
improve consistency by further reducing the off-route conditions that cause NextBus to stop 
predictions for coaches on those affected routes. 

Adjustments have been made to the NextBus software so buses near the end or beginning of 
lines will predict more accurately. OCC and other Transportation staff will continue to focus on 
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the login rate and will ensure that any maintenance problems identified are promptly reported 
and resolved. 

The new CAD/AVL system from Clever Devices that is scheduled to go live in late 2017 includes 
a "BusTime" module which performs a similar function to NextBus and will send predictive 
arrival data to our current NextBus signs. Having this function internal to the CAD/AVL system 
will significantly improve position reporting which will improve our current stop arrival 
prediction results. 

ADVANTAGES/DISADVANTAGES: 

There are no advantages or disadvantages associated with this report. 

ALTERNATIVES ANALYSIS: 

Cancel the contract with NextBus, Inc. and discontinue using their service to provide bus stop 
arrival predictions. This would be plausible if we had a similar or alternative service with which 
to provide our customers which we will not have until the CAD/AVL project is completed. 

PRIOR RELEVANT BOARD ACTIONS/POLICIES: 

Staff Report 12-309a, Contract Award for Real Time Bus Arrival Service 

GM Memo 03-011 

ATTACHMENTS: 
None 

Executive Staff Approval: 

Reviewed by: 

Prepared by: 

Tom O'Neill, Chief Information Officer 

James D. Pachan, Chief Operating Officer 
Robert del Rosario, Director of Service Development 
Manjit Sooch, Director of Systems and Software Development 
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