
FALL 2020 IRG LIGHTNING TALK TEMPLATE FOR 2021 S&CC PI MEETING

Inclusive Public Transit Toolkit to Assess Quality of Service 
Across Socioeconomic Status in Baltimore City

NSF 1951924
Vanessa Frias-Martinez, University of Maryland

IRG-1, FY2020

• Chris Antoun, University of  Maryland
• Celeste Chavis, Morgan State University
• Sevgi Erdogan, University of  Maryland
• Vanessa Frias-Martinez, University of  Maryland
• Seema Iyer, University of  Baltimore
• Jessica Vitak, University of  Maryland

Principal Research Investigators (Name, Institution)

• Housing Authority of Baltimore City (HABC)
• Central Maryland Transportation Alliance (CMTA)
• Baltimore Transit Equity Coalition (BTEC)
• Baltimore City Department of Transportation (BCDOT)
• Maryland Transit Administration (MDOT MTA)

Community Partners (Name, Institution)



Project Overview

BALTO: Be and Advocate for public TransportatiOn

• Objective:
Identify the barriers faced by low income residents in 
Baltimore when using public transit

• Approach:
Design, development, deployment and evaluation of 
a privacy-respectful toolkit to identify and 
characterize the challenges typical of complex trips 
endured by low-income residents; and use 
challenges to drive bottom-up, crowdsourced-
informed actionable solutions via community 
conversations and a decision support system
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MRE RSSRUWXQLWLHV� 8OWLPDWHO\� LPSURYHG SXEOLF WUDQVLW ZLOO EULQJ DERXW FKDQJHV WKDW ZLOO XQGRXEWHGO\ LPSURYH
WKH OLYHV RI WKRVH PRVW HTXLW\�FKDOOHQJHG� LQFUHDVLQJ WKH FKDQFHV IRU HFRQRPLF JURZWK� KHDOWK DQG RYHUDOO
TXDOLW\ RI OLYH LQ WKHLU FRPPXQLWLHV�
7KLV SURMHFW ZLOO RIIHU HGXFDWLRQDO DQG HDUO\ ZRUNIRUFH GHYHORSPHQW RSSRUWXQLWLHV IRU HLJKW JUDGXDWH DQG

XQGHUJUDGXDWH VWXGHQWV ZLOOLQJ WR JDLQ H[SHULHQFH LQ WKH DUHD RI 6PDUW &LWLHV� ZLWK D IRFXV RQ SXEOLF WUDQ�
VLW� :RUNLQJ KDQG LQ KDQG ZLWK FRPPXQLWLHV� SXEOLF DJHQFLHV DQG DGYRFDF\ JURXSV ZLOO QDUURZ WKH JDS EH�
WZHHQ ODERU VKRUWDJHV DQG WKH FRPELQDWLRQ RI WHFKQLFDO DQG VRFLDO VNLOOV QHFHVVDU\ WR LPSOHPHQW FRPPXQLW\�
FHQWHUHG VPDUW FLW\ VROXWLRQV� DQG ZLOO SXW VWXGHQWV LQ D FRPSHWLWLYH SRVLWLRQ WR DFKLHYH MRE RSSRUWXQLWLHV ZLWK
KLJK VRFLHWDO LPSDFW LQ ERWK SXEOLF DQG SULYDWH VHFWRUV� 7KH DOO�IHPDOH 3, WHDP KDV DQ H[FHOOHQW WUDFN UHFRUG
LQ UHFUXLWLQJ IHPDOH DQG PLQRULW\ VWXGHQWV� LQFOXGLQJ +%8& VWXGHQWV WKURXJK 0RUJDQ 6WDWH� 7KH VPDUW FLWLHV
DJHQGD ZLOO QRW DGYDQFH ZLWKRXW FROODERUDWLRQV EHWZHHQ FRPPXQLWLHV� DFDGHPLD� SXEOLF DJHQFLHV DQG DGYR�
FDF\ JURXSV� 7KH UHVHDUFK WHDP HIIRUWV WR SURPRWH VXFK LQWHUGLVFLSOLQDU\ GLDORJXHV DPRQJ DOO VWDNHKROGHUV
ZLOO LQFOXGH ZKLWH SDSHUV� DUWLFOHV� ZRUNVKRSV� GHPRV� HGXFDWLRQDO PDWHULDOV DQG WDONV WR PDNH WKH UHVHDUFK
DFFHVVLEOH WR ERWK DFDGHPLF DXGLHQFHV DQG WKH JHQHUDO SXEOLF� 7KHVH SXEOLF RXWUHDFK HIIRUWV ZLOO FXOPL�
QDWH HYHU\ \HDU ZLWK WKH RUJDQL]DWLRQ RI D ZRUNVKRS DQG LQWHUDFWLYH GHPRV GXULQJ WKH %DOWLPRUH 'DWD 'D\�
DQ DQQXDO PHHWLQJ OHG E\ 3, ,\HU WR KHOS FRPPXQLWLHV� QRQ�SURILWV DQG JRYHUQPHQWDO HQWLWLHV H[SDQG WKHLU
FDSDFLW\ LQ WKH XVH RI WHFKQRORJ\ DQG GDWD WR DGYDQFH WKHLU JRDOV >�@�
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• Access to reliable and efficient public transit is 
one of the most significant needs in Baltimore 
City. Our NSF planning grant revealed West 
Baltimore residents’ frustration with the 
perceived low-quality of public transit that 
limited access to work and educational 
opportunities

• We focus on the identification of high value, small 
scale, community-led improvements in the 
quality of the current transit network via 
conversations among low income residents in 
Baltimore (HABC), transit advocacy groups (CMTA 
and BTEC) and transit agencies (BDOT and MTA). 

• Understand privacy barriers of low income 
residents with location data collection processes 

• Design novel, interpretable ML methods to 
identify and characterize transit challenges from 
mobility data

• Identification of processes and tools needed to 
create democratic spaces where solutions to 
public transit challenges are identified via data-
driven neighborhood conversations among 
residents, advocacy groups and decision makers

• A decision support system to simulate the 
impact of local solutions at city scale

Use-Inspired Research Fundamental Research Contributions

Project Overview



Project Update

• Analysis of privacy barriers around location data collection
– Screener survey for participant recruitment in HABC locations and in Baltimore
– Design protocol for online focus groups with residents 
– Findings will be used to offer privacy preferences in mobile app

• Mobile app development
– Door-to-door trip data collection (GPS data) 
– Quality of service surveys (QoS) at transfers
– Data upload to AWS (via CloudBank)



Project Evolution

• Brainstorm about how to run recruitment and focus groups 
online
– Recruitment can’t be done at tabling events or in-person 
– Focus groups can’t be done in person
– Implications around low income and technology access when 

activities are moved online – who are we missing?
– E.g., HABC staff fill out surveys for residents who couldn’t do it for 

themselves



Anticipated outcomes & 
success measures for next year

• Identification of privacy barriers
– Run ~15-20 focus groups to identify location data collection concerns shared by 

low income residents 
– Provide recommendations for mobile app designers on privacy preference 

features

• Mobile app to collect door-to-door mobility experiences (GPS and QoS surveys)
– Incorporate privacy preferences into the user interface of the mobile app 
– Alpha and beta testing with a small set of residents 



Please organize the contents of slides (2) and (3) as a quad-chart using the template below. The quad chart should not be included in your 
lightning talks but should be submitted to NSF S&CC through an upload link that will provided in the coming weeks.
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• Objective:
Identify the barriers faced by low income residents in Baltimore when 
using public transit

• Approach:
Design, development, deployment and evaluation of a privacy-respectful 
toolkit to identify and characterize the challenges typical of complex trips 
endured by low-income residents; and use challenges to drive bottom-up, 
crowdsourced-informed actionable solutions via community 
conversations and a decision support system

• Access to reliable and efficient public transit is one of the most 
significant needs in Baltimore City. Our NSF planning grant 
revealed West Baltimore residents’ frustration with the 
perceived low-quality of public transit that limited access to 
work and educational opportunities

• We focus on the identification of high value, small scale, 
community-led improvements in the quality of the current 
transit network via conversations among low income residents 
in Baltimore (HABC), transit advocacy groups (CMTA and BTEC) 
and transit agencies (BDOT and MTA). 

• Understanding privacy barriers of low income residents with 
location data collection processes 

• Design novel, interpretable ML methods to identify and 
characterize transit challenges from mobility data

• Identification of processes and tools needed to create 
democratic spaces where solutions to public transit challenges 
are identified via data-driven neighborhood conversations 
among residents, advocacy groups and decision makers

• A decision support system to simulate city-wide solution impact


