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Workshop Objectives

# Provide guidance such that attendees feel comfortable
using the PeMS platform and its data.

» Describe general usage, tips, and identify resources and
materials for future consultation.

# Give attendees real examples to use for the
development of a corridor analysis study.
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INTRODUCTION TO PEMS




Introduction

» What is PeMS?

» PeMS stands for Performance Measurement System, it is
Caltrans depository for real-time traffic data.

» PeMS started in 1999 as a UC PATH research project.

» Processes data of over 35,000 detectors, every 30
seconds.

» Data is stored from inception (detector added) and never
deleted, it has now over 12 Tb of data.

» How can | access it?
» Go to http://pems.dot.ca.qgov/
» Create User Profile (User Name and Password).

CAMBRIDGE SYSTEMATICS i



http://pems.dot.ca.gov/

How Does PeMS Work?

Caltrans HQ M
Caltrans I
Districts
Freeway TASAS Incidents
Configuration |ncidents (real-time)
Information l
Detector
Configuration
Information
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District Data Collection
Infrastructure
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Data Sources

# Intelligent Transportation System (ITS) Vehicle Detector Stations (VDS)

# Traffic Counters

»
»

Traffic Census Stations
Weight-In-Motion (WIM) Sensors

2 Other Data Sets

»
»

»
»
»
»

»

California Highway Patrol (CHP) Incident data

The Caltrans Traffic Accident Surveillance and Analysis System (TASAS) accident
data (for Caltrans users only)

Lane Closure information from the Caltrans Lane Closure System
Electronic Toll Collection (ETC) Reader data (Bay Area only)
Changeable Message Signs (real-time information only)

Arterial Detector data and Timing Plans (limited data in District 11)

Transit data such as routes and schedules, Automated Vehicle Location (AVL) and
Automated Passenger Count (APC) data (limited data in District 11)
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Data Available

Computes standard transportation performance measures, such as
VMT, VHT, Delay (expressed in vehicle-hours), and Level of
Service (LOS)

Calculates travel time and travel time reliability measures, such as
the Buffer Time Index, Travel Time Index, and other descriptive

statistics

Produces summary reports, such as locations with low traffic flow
or high VMT over several years

Imputes data for missing or bad detector data in real-time.

Provides speed as reported by detectors, or computed speed based
on flow and occupancy if the detector does not report speed.
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System Overview (1)

The primary data source is the vehicle detector stations (VDS).

\P/eDI\gS compiles 30 second data of vehicle flow and occupancy from

VDS data might have gaps (missing data sets, errors, etc). PeMS
conducts diagnostic tests to determine quality of data.

PeMS calculates missing data using data imputation methods.

Once 30-second dataset is complete, PeMS aggregates these into
9-minute datapoints.

PeMS uses 5-minute data to calculate performance measures and
saves it on servers for user access.
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System Overview (2)

0‘/ Detector

/§< Station,(VDS) >Q\

Controller (LDS)
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Help & Resources

» PeMS User Manual:

http://pems.dot.ca.qgov/PeMS |
ntro User Guide v5.pdf

» PeMS Help Page -

Introduction

The Freeway Perfcemance Messuremart (PeMS) Syatem colects, fiters, procetes, 305recates 3nd exammes
UG Gata. This INchades CONDNUOUT MARIAraments recorded by Setectors and Lag readers. We have organaed
T P 1120 3 e S S4cTng ERIE COVRr U Ovarvetm Of D Sy itam, The CHIONE whch M Darformed,
ol typet of analys which Can be Derformad, freguently 3tked Questons and 3 gossary

Systom Calcudations

» PeMS FAQ:

Topics

Thes $ection Lk in Getal ABOUE the CHKUAIIONS NI tha Sy5tem Darforms. Th Covers the Setector s
HRerng. Dt GOOSLCS, the MELLILEN of Mrasng GaLa. the SO e0In and the Derfarmance messure
CaOAON

Common Analysis
Thes section Gacusses & rumber of common of Il I QUEItons. It (rovdes Step-Dy- 3160 MIrUCtions for

alyies Laks ) Gerent ares. It Ras Mokt 10 vaROUS SA00E Wil the Pebts system Loel whch are used to
DUty ae TP SFerent seps 0 3 Lask

Frequently Asked Questions (FAQ)

http://pems.dot.ca.gov/?directo
ry=Help&dnode=Help&content
=var faqg

Thes section bsts out & rumber of irequently Jsked Questions. Note TAME s kst i & Dt Afflerent from the
COmMON ad b Eaihs. Tha COMMOn MMy I S4CDON SescrRes Now 10 Lte tha PesS §yitem 10 Fvestoate
reeway Gata. The FAQ Indwers Oenersl QUestions sbout the System

Glossary

Cumnnn by wwad Lammsn 04 Ui mols . Vu v sansbamly edhdony b Do beb. B runs fond Ut U w o0 @ G Ut

e Te UBNg TAB AT 0N here then please et us Inow
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http://pems.dot.ca.gov/PeMS_Intro_User_Guide_v5.pdf
http://pems.dot.ca.gov/?directory=Help&dnode=Help&content=var_faq

EXERCISE 1: FAMILIARIZING
WITH DASHBOARD.




Dashboard

Map view

PeMS o
State of California

Current Location

Reports Tab

Account Settings

Help Sources

Gm' Faclities & Devices v Performance v Data Quality v E

Status Check ?
v
E 1500+ i Restrict Location - Optional v
£ o] ﬂ Select a report v
] § o :
Phoenix 3 - T T T T
N S M T W ™ F
Bt Vew  ELastWeek B This Week
| © HERE
Directional Distance 30.602.1 mi
Controllers $.965 Announcements
Stations 18.285 Datab 1 t
atabase mprovemen s -
:':“2" 45,088 September 12, 2018
raffic Census
Stations 16.527 » All districts except D7 have been moved to the new
higher-capacity Raw Collection Database. Movement of
Quick Links D7 is ongoing. All UI reports should be functional,
except those referring to real-time data. If you notice
Jump to default page for district. v any issues, please contact timothy.hart@dot.ca.gov.
Jump to default page for county.. v 0 Database Maintenance
September 04, 2018
Jump to default page for city. v s »o,.:olms d: . dist:»ei m b
----- Tuesday 09/04/18 and Friday 09/07/18 ere may be
Jump to default page for freeway Y !empo;gry_data feed and aggregated data outages for
Detector Health ) Soma GRS
Featured Section [ octectorieatn ___ 0]
Ddieabosiolicd PeMS 18.0
ility, Performance R v > Statewide Goal: 30% August 03, 2018
Detector Health it » The 18.0 release contains 35 new features,
CHP Incidents RS B Sk 2 improvements and fixes. The Release Notes are here.
Lane Closure System %
. = Browser Security Info
Corridors July 31, 2018
Tools » Chrome and other browsers are now displaying
1oren7 Vesterday’s Health: 67% loesns messages when users login to non-encrypted web sites
Holidavs g like PeMS that use HTTP instead of HTTPS. We are
learinghouse more working on an encrypted version of PeMS that uses
e St a HTTPS. In the meantime, please disregard these v
PeMS User Manual . -
S e - »
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Finding data

14

Corridor
analyzed

Map Viewer

Analysis Type

Freeway US101-N in District 5

<an

Current Localic

' @‘ JSan

@

1088 jecced
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esng Whiney
linas. JFresno (431m)
-
Nsatia

9 cauirornia

Hops Baal-Ting | Pedormance | loventary
California

Freeway Details.
Directional Distance 266.2 mi
Controllers 44
Stations 104
Detectors 201
Traffic Census
Stations i
Quick Links
View this page for another pant of UST0T-N.. v
View this page for another freeway. v
digw i irection vel
Tools
dolidavs
2213 Clearinghouse
2gM$ User Manyal
[ransi r Manual

ne Closure 1|
2istrict TCR Training. Guide
%eMS Forum (External Site)

T
1026/2018 09.00
Postmile Range
(82.86 - 341.64)
fr8s. puadiss
View Crossings...
Lanes

YAggL1¥293

7 Help

Crossings VDS Type
L3 2 * Mainline
. HOV
Quantity
Speed v

Speed for US101-N (66% Observed)
10/26/2018 09:00
Traffic Flows from Left to Right

—

__— Configurable
Parameters

Speed

10+ -
0 i i
100 150 200 250 300
Postmile (Abs)
Ag) —+— Lane1l —»— Lane2 —w— Lane3 —B—
Y-Scale: ® Auto ) Min| | Max ¥ Lines ¥ Points ¥ Grid

Report type

\ Other data

[Rdnud Spatial Analysis Reports: 2-D = Time Series Contours = Time of Day Contours » Hourly Summary = Multistation « Long

Contours
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EXERCISE 2: EVALUATE DATA
QUALITY ON CORRIDOR




Objectives

* We want to assess the data quality for the US101
corridor in the San Luis Obispo County.

» We are interested in the Southbound direction only.

» We are interested in seeing the data quality of the
corridor in the month of September.

* \We want to assess the mainline and ramps separately .
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Process

1. Select the corridor and geographic boundary of interest
2. Select data only for San Luis Obispo County
3. Navigate to Data Quality = Time Series

4. Modify dates for data

CAMBRIDGE SYSTEMATICS i
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Output

[AN/A A NVA %N/A]

Detector Health, filtered by All
Mainline
Freeway US101-S in San Luis Obispo County
Sat 09/01/2018 00:00:00 to Sun 09/30/2018 23:59:59

100 T

% of Total
3

Good —+— No Data —8— High Val Feed Unstable —s—
Line Down —¢— Insufficient Data —&— Intermittent —&—
Ctir Down —%— Card Off —&— Constant
Y-Scale: ® Auto . Min | | Max| ] ¥ Lines ¥ Points ¢ Grid
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Let’s try new queries!

# Can we develop the same graph for on and off ramps?
» Can we take a look at specific data by day?

» What types of reports can be developed?

CAMBRIDGE SYSTEMATICS i
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10 MINUTE BREAK!




EXERCISE 3 - EVALUATE TRAFFIC
COUNTS ON CORRIDOR




Objectives

» We want to assess traffic volumes for the US101
corridor.

» We want to see the VMT profile for the month of
September

» We want to select traffic counts for a specific day in
September

+ We want to reduce the corridor section to only San Luis
Obispo to Santa Maria

» We are interested in the SB direction

CAMBRIDGE SYSTEMATICS i



Process for VMT analysis

28

. Select the corridor and geographic boundary of interest

and select the ‘Stations’ report

. ldentify the section of interest mileposts

Navigate to Performance - Aggregates - Time Series

Modify dates for data and other parameters
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VMT Output

[A53 40 Qo]

Vehice Miles Traveled (VMT) (Veh-Miles)
354,240 Lane Points (87% Observed)
Freeway US101-S in District 5
Sat 09/01/2018 00:00:00 to Sun 09/30/2018 23:59:59
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Process for Day Counts

25

. Select the corridor and geographic boundary of interest

and select the ‘Stations’ report

. ldentify the section of interest mileposts

Navigate to Performance - Spatial Analysis 2
Multistation

Modify dates for data and other parameters to get the

hourly counts for all stations in the area, for September
14,
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Day Counts Output

Data Quality

501014092|501014101|501015143|501016052|501016071(501016082|501016091|501016102(501016113|501016122

Mainline| Mainline| Mainline| Mainline| Mainline| Mainline| Mainline| Mainline] Mainline| Mainline

89.834 90.953 14.705 17.916 19.797 20.938 21.995 24.268 24.806 25.849
Hour (172.471)| (173.590)| (188.240)| (191.451)| (193.322)| (194.463)| (195.520)| (197.793)| (198.331)| (199.366)|# Lane Points|% Observed
09/14/2018 00:00 294 344 241 287 271 301 260 259 250 221 276 75.0
09/14/2018 01:00 124 138 118 177 158 151 158 156 152 137, 276 100.0
09/14/2018 02:00 116 133 111 138 134 138 144 142 140 115 276 100.0
09/14/2018 03:00 170 155 89 121 121 112 114 114 111 96 276 100.0
09/14/2018 04:00 292 261 119 127 137 129 136 138 135 116 276 100.0
09/14/2018 05:00 798 632 276 348 312 335 352 402 395 330 276 100.0
09/14/2018 06:00 1,724 1,539 752 934 881 898 918 980 965 759 276 100.0
09/14/2018 07:00 2,735 2,762 1,248 1,573 1,378 1,365 1,392 1,375 1,380 1,101 276 100.0
09/14/2018 08:00 2,384 2,287 1,282 1,779 1,473 1,487 1,522 1,590 1,574 1,184 276 100.0
09/14/2018 09:00 2,221 2,229 1,420 1,923 1,660 1,661 1,723 1,713 1,685 1,267, 276 100.0
09/14/2018 10:00 2,284 2,324 1t 2,198 1,956 1,921 1,976 1,963 1,962 1,491 276 100.0
09/14/2018 11:00 2,278 2,358 1,495 2,350 2,071 2,099 2,187 2,229 2,207 1,594 276 100.0
09/14/2018 12:00 2,316 2,469 1,465 2,653 2,414 2,424 2,495 2,503 2,478 1,918 276 100.0
09/14/2018 13:00 2,353 2,563 1,562 2,816 2,492 2,514 2,613 2,668 2,650 2,017 276 100.0
09/14/2018 14:00 2,656 2,998 1,862 3,313 3,016 3,035 3,129 3,099 3,051 2,418 276 100.0
09/14/2018 15:00 2,810 3,351 1,876 3,282 2,942 2,982 3,296 3,215 3,206 2,526 276 100.0
09/14/2018 16:00 2,839 3,571 2,340 3,281 2,877 2,775 3,352 3,346 3,349 2,681 276 100.0
09/14/2018 17:00 2,961 3,796 2,390 3,403 2,959 2,773 3,254 3,239 3,195 2,534 276 100.0
09/14/2018 18:00 2,955 3,476 1,559 2,899 2,569 2,436 2,512 2,577 2,546 1,979 276 100.0
09/14/2018 19:00 1,875 2,193 1,357, 2,385 2,107 2,040 2,078 2,058 2,041 1,660 276 100.0
09/14/2018 20:00 1,496 1,701 1,147 1,844 1,706 1,641 1,653 1,705 1,683 1,392 276 100.0
09/14/2018 21:00 1,231 1,395 968 1,618 1,505 1,462 1,485 1,547 1,508 1,317 276 100.0
09/14/2018 22:00 998 1,127 915| 1,424 1,304 1,298 1,348 1,339 1,316 1,150 276 100.0
09/14/2018 23:00 620 699/ 568] 832 747 735 739 730 732 643 276 100.0
Total | 6,624 99.0

NOTE: Showing first 10 of 19 stations in postmile range.
NOTE: To see data for all stations use 'Export to XLS'.
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Let’s try new queries!

» Can we get the average for all weekdays on a week?
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EXERCISE 4 - EVALUATE
TYPICAL SPEEDS ON CORRIDOR




Objectives

*» We want to assess speeds for the US101 corridor.

» We want to see speed contours and assess where are
queues being formed on a particular day

» We want to see average speeds and assess where are
queues being formed on an average weekday

+ We want to reduce the corridor section to only San Luis
Obispo to Santa Maria

» We are interested in the SB direction
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Procedure for Speeds Contours on
a Particular Day

1. Select the corridor and geographic boundary of interest
and select the ‘Stations’ report

2. ldentify the section of interest mileposts

3. Navigate to Performance - Spatial Analysis = Time
Series Contours

4. Modify dates for data and other parameters to get the
speeds for all stations in the area, for September 14.
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Speed Contours for a Particular
Day Outputs

A® 30820
Aggregated Speed (mph) for US101-S (94% Observed)
Fri 09/14/2018 06:00-18:59
Traffic Flows from Bottom to Top
175
180 -
185 -
190
195 -
200
205 ¢
06 07 08 09 10 11 12 13 14 15 16 17 18
Time
80
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Procedure for Speeds Contours on
a an Average Weekday

1. Select the corridor and geographic boundary of interest
and select the ‘Stations’ report

2. ldentify the section of interest mileposts

3. Navigate to Performance - Spatial Analysis - Long
Contours

4. Modify dates for data and other parameters to get the
speeds for all stations in the area, for September 14.

CAMBRIDGE SYSTEMATICS i
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Speeds Contours on a an Average
Weekday Outputs

Aggregated avg Weekday Speed (mph) for Sep 2018 (87% Observed)
District: 5, Segment Type: Freeway, Segment Name: US101-S
Traffic Flows from Bottom to Top

175

180

185

190

195

200

205

00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23
Time

25 30 35 40 45 50 55 60 65 70
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EXERCISE 5 - DOWNLOADING
RAW DATA




PeMS Data Clearinghouse

PeMS is0

State of California

Current Location

Status Check

Delay by Day of Week o

S

=] L T w ™ F

2§58 8

Bt vVew Bt BT Week

Maps Sa3lTemg | Bactormance | fnvecnan mere
Freeway Details

Directional Distance 20.602.1.mi

Controllers £963

Stations 18285

Detectors 45,088
Traffic Census

Stations 527
Quick Links

Jump 10 Setaut page for distnct v

Jump 10 Sefaul page for County v

Jump 10 detaul page for ity v

Jump 10 Gefaut page for freeway .
— — Detector Health (]
Mbility_Performance Regort Statewide Goal: 30%
Detector Health =

WP [ngi W
Lane Closure Svstem =
Corridors "

102817 10280
Vesterdsy's Heath: 67%

e D e e Ot i e

? Report Finder

Selct a freeway v | Dwection v

Res¥ict Location - Ogtonal v

Select a report v
Announcements
Database Improvements -
September 12, 2018 i

» AN districts except D7 have been moved to the new
higher-capacity Raw Collection Database. Movement of
D7 is ongeing. All UI reports should be functional,
except those referring to real-time data. If you notice
any issues, please contact timothy.hart@dot.ca.gov.

Database Maintenance el
September 04, 2018
» One of PeMS’ is being b

Tuesday 09/04/18 and Friday 09/07/18. There may be
temporary data feed and aggregated data outages for
some districts.

PeMS 18.0
August 03, 2018

» The 18.0 release contains 35 new features,
improvements and fixes. The Release Notes are here.

Browser Security Info
July 31, 2018

» Chrome and cther browsers are now displaying
messages when users login to non-encrypted web sites
like PeMS that use HTTP instead of HTTPS, We are
working on an encrypted version of PeMS that uses
HTTPS. In the meantime, please disregard these ~
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Downloading Data

36

eMS Data Clearinghouse provides a single access
point for downloading PeMS data sets.

Data is available at 5-minutes, Hour, Day intervals.

Station data for 5-minute intervals include:
»  Timestamp
»  Station ID
»  District #
»  Freeway #
»  Direction of Travel
»  Lane Type
»  Station Length
» % of Observed Data
»  Flow (by lane and total)
»  Speed (by lane and total)
»  Occupancy (by lane and total)
»  Number of Data Samples (by lane)

Type District
Station 5-Manute v | District7 v Submit |
D7 2018 Station 5-Minute Data Summary
J FM A M ) ) A S O N D ~ This dataset contains the standard PeMS rollup of raw detector
18 data. The algorithms used to process raw detector data are
17 described in the System Help.
16 Months with data are indicated by a gray rectangle. Click a
15 rectangle to view a listing of files available for download.
14
13
12
11
-
mn
Field Specification Available Files
Name Comment Units - |File Name Bytes
Timestamp The date and time of the beginning of the d07_text_station_Smin_2018_01_01.txt.gz 29,746,960
summary interval. For example, a time of - i >
08:00:00 indicates that the sggregate(s) d07_text_station_Smin_2018_01_02.txt.gz 30,407,709
contain measurements collected mg d07_text_station_Smin_2018_01_03.txt.gz 30,085,444
0:;&0;:00 &r‘ld 03!%“;;’9&“0“_!::! second d07_text_station_Smin_2018_01_04.txt.gz 29,034,393
Vi are always Ive-mis e o> >
aggregations. The format is MM/DD/YYYY d07_text_station_Smin_2018_01_05.6xt.g2 30,545,474
HH24:MI:SS, do7_text_: n_Smin_2018_01_06.txt.92 30,021,755
Station Unique station identifier. Use this value to dO7_text_: Smin_2018_01_07.tx.g2 28,880,544
cross-reference with Metadata files. d07_text_station_Smin_2018_01_08.txt.gz 30,235,207
District  District # d07_text_station_Smin_2018_01_09.txt.gz 29,396,188
Freeway & Freewdy = d07_text_station_Smin_2018_01_10.txt.qz 30,540,067
el LA :z; text_sta n_,:mm__igxz _zlﬁl;.ut.g: ;g,;;:.;::
. 1 2
Lane Type A string indicating the type of lane. Possible _text_station_Smin_2018_01_12.txt.g2 776,
values (and their meaning are: d07_text_station_Smin_2018_01_13.txt.gz 30,194,909
: d07_text_station_Smin_2018_01_14.txt.gz 29,612,702
+ CO (Coll/Dist)
« CH (Conventional Highway) d07_text_station_Smin_2018_01_15.txt.gz 30,337,947
(!
* FF (Fwy-Fwy connector) d07_text_station_Smin_2018_01_16.txt.gz 30,560,173
« FR (Off Ramp) d07_text_station_Smin_2018_01_17.txt.q2 30,519,709
e :‘L’ E:gmne) d07_text_station_Smin_2018_01_18.txt.2 30,627,635
* OR (On Ramp) d07_text_station_Smin_2018_01_19.txt.gz 30,579,904
. s d07_text_station_Smin_2018_01_20.txt.gz 30,007,286
m w = length covered by the station in d07_text_station_Smin_2018_01_21.txt.gz 28,598,486
Samples.  Total nembaer of & racelved foe ot d07_text_station_Smin_2018_01_22.txt.qz 29,598,423
lanes. d07_text_station_Smin_2018_01_23.txt.g2 29,486,028
% Percentage of individual lane points atthis % v | |do7_text_station_Smin_2018_01_24.txt.gz 29,348,853
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Example Sample

File Edit Search View Encoding Language Settings Tools Macro Run Plugins Window ?
HAHR LR 4 uhidc g2z RIF|HT1EBRae| DED R R
[ 907_text_station_5min_2018_09_15¢ 3 |

1 [p9/15/2018 00:00:00,715898 +ML, .43,0,0,150,.0205,69.5,0,40,.0146,73.3,0,0, 65, .0258,71,0,0,45,.0211,63.9,0,,++40: 704407 70v00s000¢0s744,0

2 09/15/2018 00:00:00,715900 0000000000000 00rr e s 0unnesOirnes00snne00ssnsQiinse0issss®

3 09/15/2018 00:00:00,715901 r 00 s Ornnd Onrr e Ounnn s Ounnn e Ounnd O0nn e 0 00nn s e 000 s a s 0

4 09/15/2018 00:00:00,715903 L R L L L L A

5 09/15/2018 00:00:00,715906 L N L L R P L PR L L PR

6 09/15/2018 00:00:00,715907 L L PR P P L PP L PP R PPy

7 09/15/2018 00:00:00,715908 L L L P L L e

8 09/15/2018 00:00:00,715910 000000000 0000s0usr s 0unnnsQirnne00srne0issseQiinne0iysss®

9 09/15/2018 00:00:00,715913 N L T L L P PR P L PP Tl PP L PP

10 09/15/2018 00:00:00,715918 ,1.07s,0,0,154, .0275, 69.5,0,41, .019¢,73.3,0,0, 66, .0346,71,0,0,47,.0283,63.9,0,,,++00 444404444404 44440+444.,0
11 09/15/2018 00:00:00,715920 ,1.29,0,0,279, .0563, 65,0,73, .0509,70.6,0,0,77, .0546,67.3,0,0, 68, .059,62.1,0,0,61, .0606,58.9,0,,+¢+0,s0+¢0ss7¢¢0,44+,0
12 09/15/2018 00:00:00,715923 L T PR PPl P PR PPl PRl PP L PR L]

13 09/15/2018 00:00:00,715924 P L L T L PPl Pl L P L PPy

14 09/15/2018 00:00:00,715925 »,8,100,6,.0109,,8,6,.0109,, 3,000,000 0000s0000ssres0isnes0isrne0issss0

15 09/15/2018 00:00:00,715926 +08,100,4,.0044,,8,4,.0044,,1,,0000: 000000000000 00000002000002240044440

16 09/15/2018 00:00:00,715927 »+8,100,10,.0162,,8,10,.0162,,1, 00000 00ss000v0sQrvess0rrnss0rrers0iress0
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Processing Raw Data

# Desired data is downloaded
from the Clearinghouse,
selecting District, interval (5-
min, hour, or daily data), and
the specific days.

# A Python script is used to read
the Comma Separated Value
data, and extract only the
PeMS stations of interest.

¥ The script outputs an excel file

with the desired data for further
analysis.

38

temp = pd.read_csv(filename, headershone, namesshead, parse_datess['Timestasp'], infer_datetime_formatsTrue)
T 3

In [4): df.head(10)

Timestamp ~ Station District Route Direction Type Length Samples %Observed TotalFlow AvgOCc AvgSpeed DelaydS Delaydd Delayd5 Delay50
100 1080 00115 542 00

100 410 00043 5
109 0 2660 00226 669 0
63

630 0o

tggze.
]
8
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Analyzing Raw Data

# Once data is selected for the region and time of interest,
heat maps can be developed to visualize speeds,
congestion, flows, and quality of data for a specific time
period.

Arroyo
ey Grande
'BROADWAY HWY 135 101 SB VDS MLSB
OAK PARK BLVD 101 NB VDS MLSB SB ‘
'SHELL BEACHRD 101 NB VDS MLSB S Price St
SPYGLASS DR 101 SB VDS MLSB SB ! s
AVILA BEACHDR 101 NB VDS MLSB S ! Pismo Beach
SAN LUIS BAY DR 101 SB VDS MLSB .
SO HIGUERA ST EXIT 101 NB VDS ML Avila
SO HIGUERA ST ON RAMP ST 101 NB Beach
LOS OSOS VALLEY RD 101 SB VDS ML Dr
PRADO RD CMS 101 NB VDS MLSB SB
PRADO RD 101 NB VDS MLSB SB
MADONNA RD 101 SB VDS MLSB SB Los Osos
MARSH ST 101 SB VDS MLSB SB . Valley Rd
BROAD ST 101 SB VDS MLSB SB
TORO ST 101 NB VDS MLSB SB
GRAND AVE IN SLO AT 101 SB VDS M San
MONTEREY ST 101 NB VDS MLSB SB Luis
FOX HOLLOW RD 101 NB VDS MLSB SB Obispo
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THANK YOU!

For further questions and comments you can email:

» Aldo Tudela — atudelarivadneyra@camsys.com
» Rajat Parashar — rparashar@camsys.com
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