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Presentation Outline

e Title breakdown!

e Current transit metrics

* Need for high res data analysis

e Data collection and
methodology overview

e Metric #1 — transit signal delay

* Metric #2 - % of buses stopped
at intersection

* Next steps
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Using High Resolution Transit Geolocation Data
to Analyze Performance and Identify Intersections
that Contribute to Transit Delay
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Title Breakdown

Using High Resolution Transit Geolocation Data
to Analyze Performance and Identify
Intersections that Contribute to Transit Delay
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Currently Available Metrics

Ranked Transit Overall On-Time Performance

Route Name May 2019
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Route Based On Time Performance

J8R-Geary Rapid Dutbound Period 1
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Spand (miha)
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# Tripa
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Data Collection Effort

On board equipment collects data
e Approximately 500 buses equipped

Daily data dump in yard over WiFi

Weekly transmission of all data (~4 GB)
* Began collecting data in November, 2018

Data processing occurs weekly

e Currently on local machine

e Future: through IT in a production data
warehouse

2.7 million GPS points from one day of data
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Methodology Overview

RAW DAA PARAMETERS

PROCESS DATA

VISUALIZATIONS
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Metric #1 — Transit Signal Delay

* Processing
* Isolated data to individual trips
* Matched trip to schedule

e Determined points of interest, matched
to nearest Geary Boul€va

¢ Consumable data
¢ Pushed to Tableau server

* Can be pivoted by route, direction,
location, time of day, etc.

Processing — target upstream and downstream points

- Modian Segral Dolay (vec)]
Intersection Name Median Ii';&% Nué':éﬁ:.&); -— -4
75th St & Mission 1 3712
ith St & Mission I 350 \ e

— - -y’

73rd St & Mission i) 367 T e
22nd St & Mission 19 365 et R -
st St & Mission 7 350 i s
70t St & Mission 3 7 . ; ‘
10th 5t & Mission 16 EXE] : i
18t St & Mission 30 346 b
17th St & Mission 2 343 : 7 el
160 5t & Mission 3 EE] : o
15th St & Mission 7 329 . 2 ¢
T4h St & Mission 17 332 i ’.-‘
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Metric #2 - 20 of Buses Stopped at

| ntersection

* Processing

* [solated data to individual trips

* Matched trip to schedule

* Draw approach zones for signals

* Determine if buses traveled <2MPH
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* Consumable data
e Pushed to Tableau server

* Can be pivoted by route, direction,
location, time of day, etc.

Processing — define and utilize approach zones

Intersection Name % Stopped Nu;;gz:g °
25th St & Mission 20% 400 °
24th St & Mission 7% 408 L

23rd St & Mission 4% 415 2,
22nd 5t & Mission 60% 370
21t St & Miszon B EXz

20 St & Mission 4% 78

10th St & Mission 55% 396

18th St & Mission 70% 304

17th St & Mission % 377 3 gt Street
16th St & Mission EERS EXE] 5

15th St & Mission % 380

T4th St & Mission 59% 362

Analysis — Tabulated and mapped bus stopped % information by TOD, direction, route
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For More Detalls...

#ouring Daylight Saviag (comment out if pot) - March to November
allPoints[ 'TimestampPacific'] = allPoints['Timestamplew'] - pd.Timedel

allPoints('tripIb'] = allPoints['tripIDl'].astypeistr)
allPoints[ 'date'] = allPoints[' TimestawpPacific'].dt.steftime ('$7— %9
allPoints[ 'trip Date'] = allPoints['date'] +" "+ allPoints['tripID']

#display (ellPoints. tail())

e
e qedbatal TCHNT]

Bl ol M
gt [ TCHT]
st [ Tnana"]
Aacant["frasfleamT]
deafzarasdestop”] = seguent]

# Loop through sach zome to get minimums in each per trip Datq

earsidedtop”]

for z, zone in allZones.iterrows():

ielay”] = ["travelTine"] - mergedbata["freerlewlT

try:
pointsInZone = allPoints.loc[ (allPoints['route'] == zg
{allPoints['DIRECTION'] o
{allPoints['lat'] > zonel

1 = [wergediatal trave

(allPoints['lng'] > zonel
. 0 , & xtra date
(allPoints['lat'] < zonel mergediata.drop [ 'FUDLICROUTERAMS ', “TRIFID', 'LASTURDATE', 'Timestamplew'],axiss], inplace=Trud
(allPoints['lng'] < zonel
1
# Go to next zome if filter pielded mothing SRR AR e
if pointsInZone.empty: i
continue
# ad LF reat and add to 1
# Determine the minimum value in sach zons #f progressBar (chunkCounter, EoralChunks, currentSegwent, toralSegments, progress=dl:
- nevProgress = int (100 * flear 1/t Lok (tota }
minFoints = pointsInZone.loc[pointsInZone.groupby("trdy o0 pvic- g npigmodpie e

cleax_sutput i}

eaar ", pewPeogeens, "8 complete (", curcentSegment, "of”, tobalBegments, "teips anal

# True if stopped, False if didn't siop
progee:

meuPrageeas
minPoints[ 'stopped'] = minPoints["speed™]<Z Teturn progress .

# Add valuss from current Zons seriss io sach rscord
minPoints[ 'zonelIl'] = zone['=zoneID']

minPoints[ 'CHN'] = zone[ 'CNH']

mwinPoints[ 'intNawe'] = zone['intNeme']

minPoints[ 'intSequence'] = zone['intSequence ']

minPoints[ 'includeslearside3top'] = zone['includesNearsideZtop

#LOGK INTR THTS: at some point, the ordar of the columms chandg
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* Conduct before/after studies iitareaction Travel Tna

Intersection Travel Time - Route Summary: 38 & 38R

e Productionalize processing
efforts - - e ke

§25 Ll e 3= #2107

ai 7 14
a5 6T 134 BA 62 12T iE T Gl
114 ans zws (ARG 116 233 » ol m

* |Include intersections with
nearside stops

Route & Intersection Detail: 38R, AM Peak Inbound

e Address poor GPS readings in
NE due to Urban canyon
effect ==
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Thank You!

Tal Green, P.E.
Tal.Green@sfmta.com
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