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Mobility Insights
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FLOW QUALITY
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Demographic Tapestry Motivation

H HOUSEHOLD INCOME (DAILY)
0 - 825k 230
$25k - $50k T 22
$50k - $100k @R 267,

$100k+ N 250

+ [ HOUSEHOLD SIZE (DAILY)

1 T 327
2 N
3 - 15%
: 4 - 10%
5+ - 9%

D

' I} AGE OF HOUSEHOLDER (DAILY)
15 - 24 ® 6%
25 - 44 [ WU

45 - 64 _ 24%



Month over Month Variation

Commuter Alert: Northbound Lane Of Major Deegan
Expressway To Close For Construction [reegan Expressway Monthly Factors
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Real-Time Demand Management
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Big Data Platform for leveraging =
transport data. Y

- Combines all available data to pain
the most complete picture of .+
operations and the user experigﬁce.
Set up and run scenarios to test

changes in services or demand.=.. &
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Data Fusion

Leveraging the Strengths of All Available Data
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Mobile Location Contribution to Streetlytics Fusion Engine

DEVICE LOCATION
DATA

RAW SIGNAL

DATA
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Privacy Layers & Process GPS Probe Data
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GPS :D ASSIGNED TO => NETWORK SPEEDS
PROBE DATA ROAD NETWORK & ROUTES

UNIQUE PROBES
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Using ALL data to its Fullest

Cellular Activity Patterns:
* Persistence! (always on —home, work, mundane)
* Amazing Activity Pattern Data
e Trip Chaining (what is a trip?)
* All Person Trips — Little Mode Information

* Less Locational Accuracy (300+ m)

GPS Data to ldentify:
* Little Persistence... little information on “who?”
* High Locational Accuracy (easily identify exact routes)
» Speed/Flow Relationships
* Information of Vehicle Class and Inferred Mode
* Often Requires User Interactions (origin on Freeway)

streetlytics




Ground Truth

" TRAFFICCOUNTS
‘H'H‘ : 2m+ collected and cleansed ground counts

IMPORTANT TRUSTED
DATA POINTS
[6% VEHICLE

ﬁ PEDESTRIAN

“Count Team” of 60 Traffic 4x Verified Count Any available
Analysts for support Collection and
Dispute Resolution

Methodology and used as inputs for —
Management system each mode

counts will be




Other Datasets to Expand and Validate

Fault Tolerant Design: data insight redundancy ensures no single point of failure

Population Patterns Data Suite Population Composition Data Suite
* National * Demographics and Employment
* Census Demographics & Population * IRS County to County Migration
* CTPP (Census Transportation Planning Product) *  Building Permits
* LEHD (Longitudinal Employer-Household Dynamics) * Housing Starts
* NHTS (National Household Travel Survey) e Residential Postal Delivery Volumes
* Local & Regional * County Level Census Forecast
* Household Travel Surveys * Infogroup Business Data

* Airport enplanements Place Based Data Suite

* Transportation Network Data
e GTFS Transit Networks & Schedules
¢ Road & Lane Closures

* School enrollment
* Traffic & Turn movement counts
* Transit Ridership
* Land Use/Zoning
* GPS Probe Speeds & Routes
* Mobile Activity Patterns

* Incidents
Speeds
Road classification
* Lanes and Functional classification

e Use Restrictions/Prohibitions 5trEEtl}‘tIC5
¢ Point of Interest Data




Streetlytics Process

Y- | TrRAFFIC COUNTS
From Data to Insights

D MOEBILE DATA

%

.N\. DEMOGRAPHICS

_'F.. CONFIDENCE METRICS AR ESEROI ENERNE

f-/\l COMGESTED SPEED
ROUTES

E) FUTURE DATA SOURCES
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FUSION ENGINE |

* (4D-var Data Assimilation) Minimizes squared deviations of observations
* Disparate data sources

* Weighted by accuracy of observations
* Proprietary confidence assignment process

e Validation

This has the effect of making sure that the analysis does not drift too far away
from any one observation.

J(x) = (x —x3)TB}(x — x +Z — H;[x;]) "R (y; — H;[x:))
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Streetlytics Transit and Pedestrian Insights

®
* Methodology @ L
* Trips are Assigned to Transit and

Pedestrian Networks Nationwide

* Data Inputs

Pedestrian Definition/Counts
Transit Routes/Schedules (GTFS)
Vehicle Telemetry (AVL)

Survey Data (on-board — transfer)

Payment Systems
(ticketing — farebox — smartcards)

Automated Passenger Counts
(samples)

streetlytics




Performance Measures that Matter

Auto/Drive Public Transit Walk/Bike
* Speed e Ridership * Facility Conditions
* Delay * Revenue  Complete Streets

e Level of Service
e HCM

< Connectivity/Accessibility -

Can understanding “Why” people travel, impact “How Much” people travel?

A true multimodal performance measure?

streetlytics




Understanding Access Scores

1 Travel Time Jobs Jobs
Shed Accessible Accessible
(Location A) (Location B)

Under 5 4 Jobs 156 Jobs
Minutes

Under 10 136 Jobs 6,667 Jobs
Minutes

Under 15 579 Jobs 30,328 Jobs
Minutes

Under 20 10,319 Jobs 93,197 Jobs
Minutes

Under 25 33,689 Jobs 115,290 Jobs
Minutes

Under 30 89,422 Jobs 145,477 Jobs
Minutes
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Comprehensive Access Scores for ALL Modes

* Walking times to get to transit stop along pedestrian network
e Transit times from originating stop to destination stop

80,000 jobs
accessible within
30 minutes

New Accessibility Metric:
38,000 average jobs accessible within 30 minutes using public transportation within service area.

streetlytics




Quantifying Benefits of Future Projects

AND
Mode Shifts!

t o+ Middleton

lobs Access Change
20,000 - 50,000
10,000 - 20,000

500 - 10,000

-500 - 500

500 - -15,000

w-BeltlineHwy
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Streetlytics
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N TOTAL DAILY VOLUME 5565

" Demographic Tapestry Motivation
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Select Trips Analysis

r’

streetlytics




|[dentifying the Path of the User

Trip Origins & Destinations of Audience by Direction for Every Roadway

streetlytics




Home Location Analysis
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Complete Travel Insights
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Corridor Reporting and Performance

*  What is the distribution of services and On-Time%: average
VehiC|eS O|Oﬂg .I_he COI’I’idOI’e Bay Arca Public Transit Trips on 1 Jun - 31 Aug 2015, with Has RT data: true, and Agency: Muni #MuniDataCompare

+ What can be done to reduce bunching
and dwell time across vehicles?

* What is the on-time performance across
all services?

streetlytics




System and Platform Reporting

Platformoccupancy ~ Missed trains € Wed,15Jan,201: & )
\ g i Orion towards Tanagra e
Waiting time Rl e el Missed trains

07:45  Babylon
Station occupancy exceeds 500

08:13  Orion
Station occupancy exceeds 500

08:00- 0 L jj L—L 0814 Ferenginar
75%: 4.5 min LGS r ~ Station occupancy exceeds 500

50%: 3.3 min Ly = ;913
25%: 2.1 min
[ — 08:14  Babylon

08:00-08:15 1500 : Station occupancy exceeds 500

Wiaiting: 44
Min occupancy: 0 Waiting time during 08:00 - 08:15
08:15  lzar

Manx occupancy: 187

Station occupancy exceeds 500
) 1 572
15:00

18:15  Kronos
Platform occupancy during 08:00 - 08:15 Station occupancy exceeds 500

: 1290

: 984
50%: 3.3 min

25%: 2.1 min

21:23  Proxima
Num missed trains exceeds 3:
5

.
{180 1 &
S i _‘ | - 18:43  Kronos
Waitingtime | Platformoccupancy IS RACIIS) 15 Jan I J’ Station occupancy exceeds 500
75%: 45 min | L Lﬂ,

190an 260 23Feb 16Mar  23Mar  30Mar

- Ltrains 82z

Waiting: 44 - 2trains 08:13 Orion

- W - 3trains .
Min occupancy: 0 08:00-08:15 — i ?téa:éon occupancy exceeds 500
Max occupancy: 187 Otrains: 441 3

~- trai -
rai

12Jan 19 Jan 26 Jan 2Feb 9Feb 2 trains: 08:14  Ferenginar

a trains:

3trains:

4+ trains:

Station occupancy exceeds 500
: 913

08:14  Babylon
Station occupancy exceeds 500
1 693

09:00 2 15:00 1800 2100

No. of people who missed trains during 08:00 - 08:15
08:15 lzar
Station occupancy exceeds 500
1572
18:15 Kronos
Station occupancy exceeds 500
15Jan : 1290
Otrains: 441

18:43  Kronos H K
e S streetlytics
: 984

4+ trains: 21:23

Proxima

53an 12%an 197an 9Feh 16Feb  23Feb 2Mar 9Mar  16Mar  23Mar  30Mar

Num missed trains exceeds 3:
5
https:/ /demo.urbanengines.com/ ue/home/




Line and Service Reporting

Occupancy No.of buses =~ Capacity = Speed

o No.of b Capaci Speed
ceupaney o orhuses EELg | sece Buses & their occupancy on service: 1016-10dir 1 on Thu, 11 Jul, 2013

y on service: 1016-10dir 1

Export ~
Departure time Arrival time
04:25 04:50
04:40 — 05:08
04:50 05:19
04:58 05:28
05:07 05:33
05:14 05:40
05:16 05:50
05:25 05:49

05:3 - 06:04
05:3; 0509
[ 06:20
07:45 - 08:00 05:57 I —— 06:31

06:00 I 06:39
100 Capacity: 462 06:01 I 06:35

Occupancy: 163 06:10 = 06:36
pancy: 06:20 I I I — 06:51
o 06:24 m— ——— 06:56
06:00 09:00 1200 1500 1800 21:00 06:26 [ ————— o
06:29 07:03
06:33 I — 07:04
’ : 06:3¢ | ——— 07:07
Capacity & occupancy during 07:45 - 08:00 nroan e Alar
Occupan No.of buses  Capacif Speed x
Occupancy Capacity = Speed gl pacity

& their speed on service: 1016-10dir 1 on Thuy, 11 Jul, 2013

Export ~
400 15 Departure time Arrival time
04:25 04:50
04:40 0508 |l - < 10km/h
04:50 05:19
200 04:58 05:28 -<30km/h
10 05:07 05:33 - <60km/h
E 05:14 05:40 i - 60+ km/h
08:00 - 08:15 05:16 - ] 05:50
0 . 0525 05:49
2 r Tatisz 05:34 06:04
>15% occupied: 9 05:38 - 06:09
> 50% occupied: 4 05:51 06:20
» 859 e 05:57 — 06:31
> 85% occupied: 2 665 — — oy
o - 06:01 06:35
06:00 09:00 1200 15:00 18:00 06:10 - 06:36
06:20 06:51
A 06:24 - 06:56
No. of buses during 08:00 - 08:15 06:26 06:59
06:29 I 07:03
06:33 07:04
06:36 07:07
15 06:41 L] - 07:15
06:47 L 07:20
06:56 ___J 07:34
07:00 07:34
07:06 07:39
10 07:14 - 07:51
11 Jul 07:20 n - 08:04
07:24 L - 08:08
Total: 07:37 - - 08:21
= >15% occupied: 9 5 g 9 < P v 3 g =
> 50% occupied: 4 2 z 3 £ £ = El a 5
>85% occupied: 2 o @ o g £ z | z H
-

0 =
2Jun 9Jun 16Jun 23un 30 Jun 7Jul 143l 210l 280l 4Aug
-




Scenario Planning |

m
& test and compare changes in

g Marina Bivd
=R Marina demand and or services.

Py District
1 = 47 Caltrain

$
Scenarios are viewed and

hinatown 6 A
e understood in the same way as
the real-time performance or
any other historic day.

Presidio

Geary St
No. of people wi issed trains at Chai Wan towards Sheung Wan

”

Adult, 3.2 km, 85¢
Mission

B Senior citizen, 3.2 km, 60¢

No. of people who missed trains at Chai Wan towards Sheung Wan

« Edit demands in an area for a special event
and test system response plans.

Edit the system or service changes and play T
back demand from known days to test system e streetlytics

impacts.




THANK YOU !

Lihung Luke Cheng

Asia Sales

+1 888-770-2823
lcheng@citilabs.com
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