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Agenda

What? Real-time occupancy predictions for buses

Where? Apps customers use, including BusETA

W 1y? Give customers info needed to feel comfortable riding Metrobus
How? Leverage bus technology & software investments
When? Mid-December launch

WMATA IT, Bus Technology and Planning staff + Cambridge Systematics /
Who? OneBusAway
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What & Where: Real-time occupancy predictions on apps

Real-time occupancy predictions for buses

Avallable on major apps
used by customers

Predictions fall in three
categories:

 Many seats available
 Few seats available
e Full

B Calvert Street and Lanier PI| NW

@82 souTH to FARRAGUT SQUARE
Early 9 min - 3-:20-PM

What's it like on board?

&, Live Not crowded =+ Accessibility

%

View in Google Maps

Rl I3
GEORGIA AVE + HOWARD PL
Bus Stop # 1001803 | Data updated 6 seconds ago

i Buses en-route:

70 MORTH to SILVER SPRING STATION 4 Alert
= 4 minutes, 0.7 miles away @ Many Seats Available (#5442)

R 12 minutes, 1.8 miles away @ Many Seats Available (#5439)
= 38 minutes

79 MNORTH to SILVER SPRIMG STATION & Alert
= 7 minutes, 1.6 miles away @ Many Seats Available (#7348)

= 19 minutes, 2.2 miles away @ Many Seats Available (#6462)
= 31 minutes

While at the bus stop...
Check this stop on your smartphone.

Crowding Feedback Center & foom Here View Schedule

- .
- T 1
= 1Y) - |

View in BUSETA
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Why: Doing our part

Riders value real-time occupancy data

Occupancy information helps customers use our system confidently

Would real-time 20% of riders Riders value _
occupancy change would use real- real-time
- - - 1 i
your riding habits? time information R;gift (r:;i;it?;"?s t
to plan trips VeCupaney information
differently Particularly when it is available followed b);
all the time, in real time. historical

30% of riders
would ride more

if they had real- -
time occupancy
information
—
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Timeline

Start project

and Steps: 4.5 months of weekly meetings!

Define crowding

Develop
methodology to
clean & bucket

Include APC in
data stream
provided to

Incorporate in
BusETA, GTFS-
RT

Launch in
BuskTA, GTFS-
RT

raw APC

Cambridge

Started 8/4/20

At kick-off meeting,
scoped project:

Use GTFS-RT spec
Communicate three
levels of crowding:
many seats available,
few seats available, full
Data source: APCs on
100% of buses
Dissemination: work
with Cambridge
Systematics to
incorporate in GTFS-RT
feed and BusETA

e Completed 9/21
e Service planners set

standards based on
bus type

¢ Reflect operational

practices and planning
standards

Started in August,
completed November
Correct for known
issues: reset counters
at the beginning of
each trip, remove
duplicates

Monitor accuracy by
comparing to checker
data

Ensure algorithm runs
quickly

Started in August,
completed November
Data flow: CAD real-
time -> CAD database -
> Oracle database
WMATA added lookup
and transformation
tables to our Oracle DB
— cleans raw APC +
translates into three
buckets

WMATA pushed
changes to the
Advanced Queue
(added three buckets)
used to transmit data
to Cambridge

e Required Cambridge
Systematics contract
mod for $60K

* 6 weeks to incorporate
in BUseTA, GTFS-RT

e Started work 10/26

WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY

Launched 12/20/20
Developed customer
feedback form
Monitoring accuracy and
looking for opportunities
to improve

Will adjust crowding
definitions as social
distancing requirements
change




How: Define Crowding

Crowding definitions

i G
= Align with results from rider surveys Count

» 45% of riders surveyed by Transitsay 40 fth 2 Between 11& 20 >20
“sitting alone” is their threshold to ride  £02¢
. _ 60 ft 60 17 < Between 18 & 25 > 25
* Remaining 55% would continue to Coach
ride even if more crowded 30ft 27  7<  Between8 &15 >15
= Match current practice on bus for CoEar

skipping stops, changing headsigns

= Can be easily adjusted as
requirements change
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How: Clean APC data

Methodology to clean APC data

= Start an independent APC tally (we call it “Adjusted APC”)
» Log every bus record and compare to previous

* For each bus record, 2 possible adjustment actions:

e APC action

If the record is not a duplicate of the previous and

New Passenger Count = Previous Passenger Count — New Offs + New Ons
- Update the Adjusted APC

 New trip action

—If the record new tripid is different from previous tripid
- Update the Adjusted APC to O
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How: Clean APC data

Accuracy — Bus Predictions

To check accuracy, we compare our predictions to observations from Metro checkers

= \WWe only predict a bus has many seats

available when checkers say it is full 1% of the e
time CorreCt! disagree
: : hether “ '
= Our adjustments greatly improve accuracy Hs
 "Raw" APC data only match checker counts 53%
of time g i 73% 21%
« "Adjusted" APC data match checker counts 73% -
of time 3%: APC says full... but
= Video "Hella" APCs are more accurate chockers say seats are
« “Raw" Hella APCs match checker counts 77% of
the time 3%: APC says seats
« “Raw" Clever APCs match checker counts 48% available... but checkers

. full
of the time Sy
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How: Include APC in Data Stream to Cambridge

Data flow/architecture

DCC - Data Communication Controller -

RTDB — Real-time data provider server for AVL data

APC
Adjustment
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How: Incorporate into BUSETA and GTEFS-RT

Incorporate into BUSETA and GTFS-RT

>
Projected
Item # [Task Start Date | Duration |Finish Date GEUR G I A AVE + E D LU M EIA HD
| - Project
1 IWMATA-Oracle Advanced Queuing Infrastructure Update 10/26/2020 5 10/30/2020 EUE Etﬂp # 1{]“ 1 EEE DEItE U Dd EIt'E‘d E SE{:DHHS Eg'l:'
2 Cambridge- Procide Revised Data Forwarder 10/26/2020 5 10/30/2020
Cambridge - Update the dat ialization bet the Datab d - "
, Az:nn;zgn‘iesqsp ate the data serialization between the Database an 10/26/2020 8 11/4/2020 BUEEE &n mutel.
ICambridge- Update the Prediction server to ingest the new data from 3 11/4/2020 ?u Sl:j LIT H ‘l:.|:| AHE H Illi'llES J Alert
4 lAmazon 10/26/2020
ICambridge - Update the prediction server internal data model to support 3 11/4/2020 = E m I"'IutEEF 1 .u r“i IEE awa}l . Few sea‘ts aﬁila h | E {#5454}
5 (OccupancyStatus 10/26/2020 . \ )
ICambridge- Update Prediction server internal APIs to support Occupancy e/ 8 11/4/2020 = 13 il rll.ltE'EJ I-D mlIEE awa}' - Man’f -EE'ﬂt-E avd |Iﬂhle {#?245}
6 status 10/26/2020
Combridge - Update Prediction server GTFS-RT bindings to suppor R o~ = 30 minutes, 3.7 miles away (using schedule time)
7 lexperimental OccupancyStatus 10/26/2020
. gizjt:,r;:is _S»E,E:S:te OneBusAway's GTFS-RT ingestion code to parse 11/4/2020 6 11/11/2020 ?9 Sl::l LIT H t'D AHE H Illi'llES 4] A'Ert
. ICambridge - Add OccupancyStatus into OneBusAway's internal data model 11742020 6 11/11/2020 = g m irlutEE, 2.3 n.“' IEIE awa}. . Mﬂn'f Eeats ﬂ'ﬁ’ﬂilﬂ bIE [#&45“}
jo  Lmbrideer Serve OccupancyStatus in OneBushway APls for mabilenative | 6 1112000 = 10 minutes, 2.4 miles away @ Many seats available (#6428)
1] 1]
" gsrrgz:;dpgt?;:erve OccupancyStatus in SIRI for desktop web application 11/11/2020 11 11/25/2020 = EE n‘“ rll.ltE'E, 4_? mIIEE aw‘a}l {#EEE?}
b gizt;r;:ijéti$j:te mobile web display and icons to render 11/11/2020 1 11/25/2020
s gac::::)r;igcjs;f::te desktop web display and icons to render 111172020 ” 11/25/2020 Mﬂ-& EI ME bus- smpl .
14 |Cambridge- Deploy to QA; Test database data model upgrade process 11/11/2020 11 11/25/2020 ChEI: h 1: hl S STI:IE 'I:I n }I’.D ur Sm E rtl:l hl:lnE' E
15  |Cambridge - Testing - OneBusAway portion 11/11/2020 11 11/25/2020
1o WIATA: Testine e, ., Crowding Feedback Center & Zoom Here View Schedule
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rvice Schedules Rider Guides Fares Initiatives Business

Launch & Monitoring

What crowding data was shared with you on the app? *

Customer Comment Form

Report a Lost Item
.
[ ] D ata I Ive O n 1 2/ 2 O What crowding level did you experience? *

» 12/23 press release
= Continued verification and refinement |

(the four-digit number located over the front door on the exterior of the bus)

® C U Sto m e r fe e d b a.C k VI a. M etro CO m m e nt fO rm edictions Last Week Where predictions were incorrect Where predictions were mig

Bus Number

frect prediction 99.45% s 6 78 9 15 16 17 week
By 030030300 030030030030
pradiction 0.04% g on hov.. 30 GR 2 Q3 AR
orrect prediction 0.51% g4 1300303
([ ] 657,894 vz cod B | Sun Dec. 6 BL 1 GO
Tue Dec. 1 géi Egs Eg%
R R tog
ding null predictions) RD 1 AOL =] k07
. . N gg; Sy 1 006
PY ect 99.92% B3 n Re:
asSnpoards 1o verity accurac comparing to =
ow 0.02% > B01 205
" when actual is ‘full’ 0.00% gg% . 5 Sgg
rechicizons thar are suppressed st the and g4 007
checker data, actuals —
) e - ous 88
2 F33 KO8
levels Wed Dec.. 2 GR 1 ggg RD 2 Al3
E0B vl 63
P0.769 FO7 E_{S
38 2 FO3 c BL 1 GOU3
Egg Tue Dec.. 1 ORé 013
RD 2 BOZ Wed Dec.. 2 B 1 G02
Thu Dec.. 3 GR 1 F24 KO1
. . EQ5 OR 1 Lo7
re is no prediction 2 FO3 m .08
1 K
bictions 220,807 RD 1 A8% - = Rb e gt
hdictions 322 e o EGD% SV 1 CO%
boressed (RsAs) Fri Dec. 4 GR2 FO3 co
bpressed (events) RD 1 é‘g% o3
ppressed (train at ‘new’ stop) 60.25% . 2812 §8§
39.75% Dec L1 oz £od
Sat Dec. 5 BL 1 fiE] o3
OR Z (03 ] D06
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https://www.wmata.com/about/news/Real-Time-Crowding.cfm

Who?

Team effort from staff across WMATA

 ITApps o Capital and Systems <« Performance * Innovation and
e |IT Business Intelligence e Bus Tech Support Digital
Intelligence Services Communications

e Intermodal Planning e Customer Service
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