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Bay Tripper Research 
ICM Task: Port from Iphone to Android 
 



Bay Tripper Claim to Fame 

Cool client design – Eric Mai 

Real-time Transit Routing – Jerry Jariyasunant 

Based on NextBus relationship (Jerry) 



BayTripper: Client Side 
Features and Usage 

September 28, 2011 





Usage Statistics 
 Active Users represent 11.3% 

of total downloads. 
 
"Users stop using the average 
applications quickly. Long term 
audiences are generally 1% of 
total downloads" - Pinch 
Media http://www.techcrunch.com/2009/02/19/pinch-media-data-
shows-the-average-shelf-life-of-an-iphone-app-is-less-than-30-days 

1,142 active users and 5,126 
total sessions the week of August 
22. 
 
BayTripper has not been 
publicized. Steady usage 
increases have come through 
word of mouth. 



Usage Statistics 
 



BayTripper Features 





BayTripper Demo 



“Thanks for the fix with that 
MUNI bug! Awesome app, I 
use this everyday and 
sometimes to plan long 
bike rides on the go.”  - 
shuffleman 
“Hey this app is the beat sf 
app hands down! It’s got 
everything you need and a 
map!” - klok99ah 
“Loveeeee it. Just let me 
rearrange my faves. A+”  - 
Pont0005 

BayTripper Reviews 



Bay Tripper: Server Side 

Real-time Transit Routing – Jerry Jariyasunant 

Based on NextBus relationship (Jerry) 



Real-time Routing: Challenges 
High dimension Routing Problem 

Bus data provider web API limits data per request 

Cannot ask for database dump 

Serve the customer within 2-3 seconds ( R. Jain, T. Raleigh, C. Graff, and M. Bereschinsky, 

“Mobile internet access and qos guarantees using  mobile ip and rsvp with location registers,” IEEE Int. Conf. Commun., vol. 3, pp. 1690–1695, 
1998.  

T. Erl, Ed., Service-oriented architecture (SOA): concepts, technology, and design. Prentice Hall, 2005 ) 

Solution: Querying NextBus per customer query 

 

 



Complexity of real-time  
transit routing 1 

770,000 O-D’s 



Technical Approach: Real-time routing for transit 
 Map user O-D to set of networks OD’s 

 Line sources and sinks 

 For each network OD pre-compile a list of routes 

 Based on GTFS specification and schedule (off-line) 

 Hundreds to thousands of routes for each O-D 

 Real-time Query NextBus for data for each list 

 Reduces hundreds of routes to 10’s of stops 

 Pick the minimum off each list and return to client 
Similar to: H. Bast, S. Funke, P. Sanders, and D. Schultes, “Fast routing in road networks with transit nodes,” Science, vol. 316(5824):566, 2007. 

Geisberger, R. Sanders, P. Schultes, D. and Delling, D., “Contraction Hierarchies: Faster and Simpler Hierarchical Routing in Road Networks”,: 
Experimental Algorithms, Lecture Notes in Computer Science(2008) 319-333  
 
 



Complexity of real-time  
transit routing 2 

Bus stops 



• Behind the scenes of BayTripper: Routing Algorithms 
• Custom Tools to import any transit agency (GTFS) into our 

system and run a real-time transit trip planner (If they use 
NextBus). Currently hold data on 77 agencies nationwide. 

• Use Graphserver, an open-source multi-modal trip planner to 
do custom biking directions for personalized hill tolerance and 
safety level 

• Recently ran 10,000 simulations per agency to test 
robustness 

• Walking/Driving directions next 

Server Tools 



San Francisco San Francisco MTA with 87 routes 



Bay Area  AC Transit with 73 routes Bay Area 



Los Angeles MTA pilot with 192 Routes Los Angeles 



Current Technology 
Development Research 
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Behavior Change Technology 

Past: Safer Driving 

Networked Traveler – Slow Traffic Ahead 

Changing Mode Choice Behavior 

UCTC, Caltrans 

Shopping Behavior 

CITRIS Seed 



Mode Choice Behavior 

The basic idea 

Technologies 



Civil and Environmental Engineering University of California at Berkeley 

The Quantified Traveler 
Visualizing GPS Data but for the traveler 

Raja Sengupta 
CEE: Systems, UC Berkeley 



Nudging Behavior 
Quantified Self 

• Applications that 
– Record behavior 
– Process data 
– Feed it back  

• Goals 
– Better understand patterns 
– Adapt behavior more  

intelligently 
• Examples 

– Fitness 
– Mood 
– Sleep 
– Spending habits 

28 



Our Quantified Traveler System 



Quantified Traveler 

30 

Smartphone 
tracking 
 
 
Trip 
determination 
 
 
Website 
feedback 
 
 
Social 
Comparisons 
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Quantified Traveler 
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Quantified Traveler 
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Quantified Traveler: Social Comparisons 



July Field Test: Procedure 

• Participant group: 28 young professionals 
 
• Duration: 2 weeks of self-tracking 

– First 5 days: No feedback. 
– 5th day: Users receive feedback website link 

information on environmental, health, financial and time footprint of 
travel behavior. 

– Day 6 to 14: Regular updates by e-mail. 
 

• Survey administered before and after experiment 
Questions on: 

• awareness of impacts of transportation behavior 
• attitudes toward sustainable travel behavior 



Travel Patterns of 25 Subjects 



Sample Survey Questions 



Survey Results 



Results 

• 1016 trips logged during the 2 weeks (approx. 2.9 per day and person) 
• All users visited website at least once; good user feedback on website 

 
• Survey results: 

– All awareness questions (environment, health, money, time) showed 
positive change; environmental awareness was strongest. 

• E.g., “I know how much CO2 I emit from transportation” 
– Statistically significant positive changes attitudinal questions on 

sustainable transportation 
• E.g., “We should raise the price of gasoline to reduce congestion 

and air pollution 
– Positive correlation between car use and attitudes toward sustainable 

travel 



Evaluations to Date 

• 45,000+ miles of travel collected 
• 10 Students in DeCal class 
• 25 Subjects in July Experiment 
• 25 BetaTesters recruited by MileSense 



Quantified Traveler: Under the hood 

• July Field Test System 
– 1 Hz GPS data 

• 25% battery drain per hour (Nexus One) 
• Iphone- 7% (moving, 3% not moving) 

– Not deployable at scale 
– Mode Determination Excellent 

• Can we bring energy consumption down to make 
it deployable at scale while maintaining accuracy 
of trip determination, mode determination, GHG 
estimates, …. 
– October design now being evaluated 



The Mode Determination Problem 

 
• Instant mode determination: identify the 

transportation mode used at each time instant        
(as walking, biking, driving etc.) 

   

 
• Trip mode determination: identify the main 

transportation mode used (as walk, bike, shared ride,  
walk-transit etc.)   

Computer science community’s definition 

Transportation community needs 

Can we link?? 



Eighteen modes defined for the Bay Area* 

• Activity-based travel model specifications: Coordinated travel - regional activity based modeling platform (ct-ramp) for 
the San Francisco Bay Area 



Identifying the Trip Mode (HMM) 

Map- 
matching 



July 2011: Playing with Sampling Rates 



Results – detecting trips 

Accl 5 Hz, GPS 1 min 



Current Solutions: Energy 

 

Analytics 
 
GPS/Acc/Skyho
ok/Tower  O, 
D, Trip, Mode 



Battery Depletion –  
Quick and Dirty Calculations 

 Looking at 44298 50-second increments 
(4908 of which were in transit modes) one 
can ascertain delation rates in an 
unsophsticated but reasuring manner 

 All data has been filtered of screen, phone 
call, SMS usage and charging periods 
 
 
 
 

 ~25% per day if one's commute is 2 hours 

Observed 
(per hour) 

Esimated depletion per 
hour 

Std Error 

Not Transit Modes -2.37% -0.45% 0.04% 

Transit Modes -5.48% -4.57% 0.27% 



The Price of Battery Efficiency: Sparsity of data 
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The Price of Battery Efficiency: Hotspots 
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July Solution: Mode Determination 

• Combination of accelerometer features and GPS speed  
– Examples of accelerometer features: 
– Sum of features centered around 1 Hz  
– Normalized variance  
– Spectrum peak value and frequency 
– 1,2,3 hz power 

• Map Matching 
– Source Data: GTFS (Google Transit Feed Specification) 
– Buses: look at stop sequences (and locations of bus stops) 
– Trains: look at shape files for track locations 

 
 



Trip & Mode Determination: Accuracy 

• How many people in Quantified Traveler 
– 6 people 

• How much time being spent on correction? 
– Mike and John 1 minute a day/person 
– Stasa and Adam 10 minutes a day/person 

• No accelerometer in background 
• No routes for the Google Shuttle 
• BART underground system problem 

– Jerry 20 seconds per person per day (drivers) 
• 4 months, 25 people 
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Collaborators 

• Adam Bemo 
• Andre Carrel 
• Venky Ekambaram 
• DJ Gaker 
• John Gunnison 
• Jerry Jariyasunant 
• Mike Nole 
• Siddika Partak 
• Daniel Vizzini 

• Professor Joan 
Walker 



Engineering Challenges 

Energy  
Consumption 

Trip, Mode  
Accuracy VS 



Motivation 

• NetDiary instead of Travel Diary 
– Can smartPhones improve travel demand surveys? 

• Education and Awareness 
– How sustainable am I? What are my alternatives? 

• Persuasion 
– Change mode-choice for sustainable travel 
– Travel feedback programs 
– People persuade people. Can computational 

systems persuade people? 
 


