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“You cannot manage what
you cannot measure.”

-Bill Hewlett, Co-Founder of HP and Lord Kelvin, Physicist




Measuring our Performance helps:

Results-oriented management
Demonstrating accountability

Enhancing the decision-making process
Justifying projects and cost/benefit analysis

Knowledge
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System
Management

ITS Assets Roadways
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Process for Evaluation of the Reporting Tool

< Industry review of available tools
9 < Review of 6 reporting tools
_~— < Evaluation based on the following

a\uatloﬂ «

g o ] criteria:
Q « Accessing archived database
« User interface and reporting options
« Support/Maintenance/References

* Price
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Chosen Performance Reporting Tool

2 birst

<+ Capabilities of the tool to “drilldown”
<> Customizable reports
< Level of support at a reasonable price
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How the Tollway Uses BIRST

< Monitor, report and evaluate traffic operations
< ITS field equipment inventory and status

<» Monitor performance of existing and new ITS
equipment

< Highlight event characteristics and locations
<+ Evaluate event/incident response times
< Future performance reporting
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Using Information to gain Knowledge

ITS Device
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Information Used by Operations

< Traffic Flow and Congestion Areas

< Travel time segment comparison and
evaluation

< Speed Profiles
*» Smart Work Zone




Traffic Flow/Congestion Analysis

'Lane by Lane VOS data

Historical Data for Station: 1L088264 [ 47714_3 ] Route: 188 Milepost: 445

Lane by Lane Data —
Volume, Speed,

Mainline Detector Good 3 1 0 2 o ISTHA
Cl a Ssifi Cat i on b ti me of d a RIGHT Mainline  Detector Good 66 52% 5 1 0 1 3 ISTHA
y y LEFT Mainline  Detector Good 61 5% 2 2 0 0 0 ISTHA
5/29/14 9:58 AW RIGHT Mainline  Detector Good 68 20% 4 1 2 0 1 ISTHA
5120114 9:57 AM 1 L Mainling Detector Good 61 1.1% 1 0 0 1 0 ISTHA
5120114 9:57 AM 2 East RIGHT Mainlineg Detector Good 70 1.9% 4 2 0 1 1 ISTHA
5/29/14 9:56 AM 1 East LEFT Mainline Detector Good 62 3% 1 o 1 o o ISTHA
SpeEd PFOﬁle - Monthly 5/29/14 9:56 AM 2 East RIGHT Mainline Detector Good 69 23% 2 o 0 o 2 ISTHA
5/29/14 9:55 AW 1 East LEFT Mainline Detector Good 63 7% 3 3 0 o o ISTHA
30 5/29/14 9:55 AM 2 East RIGHT Mainling Detector Good 69 1.4% 2 1 0 o 1 ISTHA
’—.‘ﬁ_‘_ﬁ ® — e 5120114 9:54 Al 1 East LEFT Mainline Detector Good 63 1.0% 4 3 1 0 0 ISTHA
O et
E 60 5120/14 9:54 AM 2 East RIGHT Mainline Detector Good 70 3.8% 4 1 0 0 3 ISTHA
E 5120114 9:53 AM 1 East LEFT Mainling Detector Good 63 3.0% 6 4 0 2 0 ISTHA
E 40 5120114 9:53 AM 2 East RIGHT Mainling Detector Good 69 2.4% 3 1 0 0 2 ISTHA
g_ 20 5/29/14 9:52 AM 1 East LEFT Mainline Detector Good 62 ISTHA
w
5/29/14 9:52 AM 2 East RIGHT Mainline Detector Good 70 1 ISTHA
0 5/29/14 9:51 A 1 East LEFT Mainiine  Detector Good 61 VO | U I I I e_o CC U p a n Cy_ 0 ISTHA
445 551 67.3 76.1 79.8 838 87.8 931 52014 9:51 Al 2 East RIGHT Mainling Detector Good 72 . 1 ISTHA
5/20/14 9:50 AM 2 East RIGHT Mainline Detector Good 72 S p d C m p 0 ISTHA
5/29/14 9:49 AW 1 East LEFT Mainline Detector Good 60 e e o a r I S o n S 0 ISTHA
5/20/14 9:49 All 2 2 29 0 a 0 2 ISTHA
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Traffic Flow/Congestion Analysis

Chart v

Heat Map - Station Speed
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Travel Time Segment Comparison
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Travel Time Key

Events | CMS | MVDS | TIMSAlarms | VOS | Travel Time | Device Inventory

Travel Times

Jrompts &

Road Section ID

1-284 [+ l 7 [Start MP: 52.8 - End MP: 78.25] vJ
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Volume/Speed Profiles

Speed Profile - Daily

Heat Map - Station Volume
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Smart Work Zone

Events | CMS | MVDS | TIMSAlarms | VOS | Travel Time | Device Inventory 91O % | search ?
DMS - Current Status ~ PCMS - Current Status ~ CMS Current Failures ~ CMS Failure History ~ CMS Message History
Prompts 4
Road Direction
-0 4 Al
I-g8 EB
0. | we PCMS availability and status
134 5|
Apply / \ /
o PCMS Enabled Status P PCMS State
c c
2 1 2 1
= =
o o
60 g !
2 oo~ N NW T~ OO0 © W0~ M oML T I~ 2 NOF~ONLNDOOO YN0 DWMNONNO - T T O~
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NI 00‘ UJl Nl — NI ‘_I NI NI 3l NI NI NI NI NI NI NI Nl Nl f")l ﬂl [3¢] ﬂl C")l o Nl O'Jl U’)‘ NI ‘_I NI ‘_I 3l NI NI NI NI 3l NI NI 3 NI 3] NI ﬂl 3] C")l [3¢] ml C")l
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2D 02222 222 2222222222222 2 =2 S D022 2 2222 2222222222222 2 =2
Oa o 0000000 0000000000000 00 Oqg 4000000000000 000000 0000
o T R i R A N R i o R R s R
CMS Name CMS Name
I Enabled I Disabled I Displaying I Hardware Failure I Other
PCMS Summary Table
CMS Name 4 Route ¥ Milepost ¥ Direction ¥  CMS Manufacturer v CMS Model ¥ Enabled Status Y| Error Status ¥ Display State v Last Known Sign Message
PCMS_109 1-90 589 EB Wanco WTMMB-ILTOS Disabled Pixel Error Unknown TIMETO | -290 ] 12 MIN
PCMS_110 1-90 65.6 EB Wanco WTMMB-ILTO8 Enabled None Hardware Failure
PCMS_115 -390 61.3 WB Wanco WTMMB-ILTO8 Disabled None Unknown NEW | TRAFFIC | PATTERN || WEEK | OF | JUN 8
PCM3_144 1-90 635 WB Wanco WTMMB-ILTO8 Disabled Pixel Error Unknown OBEY | SPEED | LIMIT || IN | WORK | ZONES \
|4[ ]
@ ot PCMS message history

Return to Chart




Information Used by Maintenance

< Device Inventory - total number by roadway,
communication type and status

< ITS Asset Management - alarms, failures, and
outages

<+ VDS validation and resulting changes in design
and SPs
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ITS Device Inventory

Events | CMS | MVDS | TIMS Alarms | VOS5 | Travel Time | Davice bnventory wtlEA [k
Directory Dewice Inventory - Cameras Dherwice Imventory - MVDS
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CCTV Inventory
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ITS Asset Management

MDY | Fallure Bepoms | Y05 | Travel Time Alarm Trends —_
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equipment T I B TR T

Sk 1 i i o,

DMS Communications Error - Polling | ™ =« | * = ®mn «
Error/Cannot Communicate to
Controller




i | Travel Time

ITS Asset Management

TIMS Performance Measures - Traffic Data and Devices

HOME DASHBOARDS 2 istha ~

D) O G [search 2

DMS Enabled Status
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DMS Failure and
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VDS Validation Example

Events | CMS | MVDS = TIMSAlarms | VOS | Travel Time | Device Inventory 02O # |search ?

MVDS Data Availability ~ MVDS Status Lane Direction -Hidden-  Data Evaluation  Lane by Lane Data  Speed by Lane Distribution ~ Volume by Classification Distribution ~ Volume by Lane Distribution ~ MVDS Configuration Com

Prompts 4

Road Direction Milepost [TS Description Month Date

1-88 |* EB 67.1|* | ILOS0360 | ¥ 2015/07 ||| 2015-07-09 | v |_90 WB MP 67.6
1-50 WB 67.6 2015/06 07/09/2015 VDS

1-54 68.8 2015/05
1-294 4| 70.0 (| 2015/04 |4
Apply
Speed by Lane AM Speed by Lane PM Volume by Lane AM Volume by Lane PM
100 /7 LEFT 100 /" LEFT 50 /7 LEFT 80 /" LEFT
= 80 /" LEFT CENTER —an /" LEFTCENTER /" LEFTCENTER /" LEFTCENTER
'E. " 7 RIGHT RIGHT CENTER ; T RIGHT p /7 RIGHT ® _/ RIGHT
E &0 RIGHT CENTER =G0 g RIGHT CENTER E RIGHT CENTER E RIGHT CENTER
-] g 9 2 2
£ E E
4
0
70726 775 82 8 16.0 165 17.0 1756 18.0 185 16.0 165 17.0 175 18.0 185
Time Time Time

Comm Peroenlage Upstream vs Downstream Speed Upstream vs Downstream Volume
1800
99 6 0/ — MP: 882 g — MP: 82
s M e oo e s 0 I e — w07 1,500 i ANT.* —— MP: 871
x 0 jand 7 : — MF: 638 1900 # * 11 — MF: 838

Trailing 7 day ave. daily NOtlce the SpeEd
COMMm. percentage . .
== | differential

U

Vol. (15min Sum)
m  w
= =
= =

=]
=
=

=

01234567 8810121314158 17T1819200223 0123 456873 8111213141516 17183192021 2223

Time Time



VDS Validation Example

Events | CMS | MVDS | TIMSAlarms | VOS | TravelTime | Device Inventory 0O # |search ?
MVDS Data Availability ~ MVDS Status Lane Direction -Hidden--  Data Evaluation  Lane by Lane Data  Speed by Lane Distribution ~ Volume by Classification Distribution ~ Volume by Lane Distribution ~ MVDS Configuration CQM

Prompts %
Road Direction Milepast TS Description Maonth Date
1-90 |4/ ne 20.6 | +|| 1355500 | v | 2015/07 4| 2015-07-09 | v |_355 SB MP 20 6
1-54 5B 21.8 2015/06 '
1-294 23.0 2015/05 07/09/2015 VDS
1-255 [ | 23.8 || 2015/04 |4 |
Apply
Speed by Lane AM Speed by Lane PM Volume by Lane AM Volume by Lane PM
100 _/" CENTER g0 _/” CENTER 40 /" CENTER 50 _/" CENTER
- 80 W LEFT _ 7 LEFT 7 LEFT 7 LEFT
'E. e y /" RIGHT 'E. 60 /7 RIGHT /" RIGHT @ o 7 RIGHT
=1 ' T 4 % f
@ 40 @
2 2 >
9 o w 20
0 0 0
70 725 75 775 8.0 825 85 875 16.0 165 170 175 180 184 70 725 75 775 8.0 825 85 875 16.0 165 17.0 175 180 185
Time Time / Time Time
Comm Percentage \ \ Upstream vs Dy/ Ad Upstream vs Downstream Volume
0 / — MP: 182 1,800 — MP: 132
99 7 /0 Vo MERE =gy — MP:208
" — MF:213 5 — M 2138
‘: 1,200
Trailing 7 d dail E o
railing 7 day ave. daily . 8
comm. percentage NOtICG the Speed :‘o" én
300
and volume ,
. . f4 15181718 1920 21 22 23 00123 456 7 8 9 10111213 141516 17 18 1920 21 22 23
differential of the

right lane

Return to Chart




Information Use by Incident Mgmt

< Incident response time evaluation

<» Number and location of incidents

< Events by type

<+ Safety issues by location and type of events
< Secondary events analysis




TIMS Event Core Analytics

Events | CMS | MVDS | TIMS Alarms | VOS | Travel Time | Device Inventory

Event Location  Event Distribution ~ Event Timeline
Prompts 2

Road Direction  Year Month  Date

-4 |+ Al 2015/07 |+ || 7/10/15 | ¥

1-294 | || nB 2015/06 C h OOSe
1-255 |=| | 5B 2015/05
v 2015/04 | eve nt

Aot | by map

n v U 'g' Search

Event Info

including lanes
blocked

Events Concentration Map —

Event Info Table

4
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w
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Oﬁlonva C‘ES hbrook -
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I, LIS
(7] N\\_‘Des Pl
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EIk\vae Y | £ '{;43
\fllage Wood Dalt =2
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[a3] /. Evanston
“)

Roselle

eam (&

Elrmht Ma)’WUOd
Glen Elly}'l Lk gelwood  oakpark  (CNIC ago
aton LLombard ichester

Riverside |, Acerd 9
V'// La Grand Berwyn

_.,——[-—.‘J./ Hinsg Brookfield  Stickney

Asle Downers Grove (50
Ummit ,j

Woadridge t'. ) :hank (& \
“ I}iﬂen ..Eu." Rldge_ & 1 3um vamrpelrL Park

Lane Blocking v

EventID ¥ Road ¥ Dir. ¥ MP ¥ Event Type ¥ Impact ¥ laneType ¥ Date/Time ¥ Lane 4 RPActy ¥ ToVOS v =_
1427594 1284 | 3B 343 Roadwork Low Mainline THOMS 2:02PI J
1427590 1264 | NB 330 Roadwork Low Mainline THOM5 202 I
1427591 1284 NB 330 Roadwork Low Mainline THOMS 2:02PM
1427530 1284 | SB 365  Roadwork Low Mainling THOM5 200 P
1427540 1284  NB 528 Roadwork Low Mainline THOM5 2:01 P
1427522 1284 8B 111 Roadwark Low Mainline THOM5 200 P
1427533 1284 | 8B 252 Roadwork Low Mainline THOMS 2:00 PII - -
Event Lane Location Event Type

Mainline - 222 [97%)]

Exit Ramp - 5 [2%]

Events by
Lane Type

Roadwork - 44 [19%]

Police Activity - 65 [29%]

Other - 15 [7%]
Accident - 11 [5%]

Debris - 13 [6%]

Med. Emergency - 3 [1%]
Stall - 76 [33%

Type

Events by |———




Road

1-284 v | B Radar 2015/07 |*| 2015-07-10 | *

Speed Heat Map Associated to Event

Direction  Device Type Year Month Date

SB IPass 2015/06 2015-07-09

Affect on Speed

2015/03 2015-07-08
2015/04 n 2015-07-07 n

Apply

Chart | v

Heat Map - Station Speed
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Events = CMS MVDS TIMS Alarms | VOS

Event Location Event Distribution ~ Event Timeline
Prompts 2

Event Type “fear Month Date

All +|  |z015/07 |+|| 2015-07-10 |+¥

Accident 2015/06

Stall 2015/05

Debris |v| |2015/04 4]

Apply

Travel Time Device Inventory

Location Reference.Road
I-50 *

I-90 ALT

I-94

-94 ALT | 7|

ldentify “Hot Spots” of Events

0 7 QO B | Search

Event Distribution

3

2

No. Events

2 23

23 2
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26 28 N
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60 62

53 o4 67 58
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Event Evaluation Example

'} Eventinfo Table

EventID Y/ Road Y Dir. Y MP ¥ EventType Y Impact ¥ LaneType ¥ Date/Time ¥ LaneBlk'" ¥ RPActv ¥ ToVOS ¥

118 l-294 5B 40.8 Accident Low [ainling 63114 7:53 AW

118550 l-294 5B 405 Accident Low [ainline 6314 7:53 AW
Isolate by Filter for
Event ID: lane—
1185983 blocking
-Goal to incidents
evaluate on 1-294
the on 6/3/14
event’s
speed




Event Evaluation Example

! nuieais

7] winer Delcan TIMS Performance Measures - Traffic Data and Devices HOME DASHBOARDS DESIGNER ADMIN

Events CMS MVDS Failure Reports VOs | Travel Time Data Review 4 GIESLVE - Y
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Event Evaluation Example

s

g/ wivs, Delean TIMS Performance Measures - Traffic Data and Devices HOME DASHBOARDS DESIGNER ADMIN

Events | CMS | MVDS | Failure Reports | vOS | Travel Time | Data Review | + LIRIEVE - BE]

VDS Evaluation Heat Map - Speed Heat Map - Volume Speed Profile - Daily Speed Profile - Monthly VDS Comparison

Heat Map - Station Speed
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Event Evaluation Example

J.I "f’,\..",:", Delcan TIMS Performance Measures - Traffic Data and Devices

CMsS MVDS Failure Reports | VOS5 | Travel Time Data Review | 4
Event Clearance - Event ID  Event Response - Event ID  Event Timeline

Event Location Event Distribution

TIMS Event Lane Clearance Timeline - Event ID

Events

[ Create to Confirm

[ Create/Confirm to Lanes Blocked
[T Lanes Blocked to Lanes Clear
I Lanes Clear to Event End

I Lanes Blocked/Clear to Event End

1185938

Event ID History

0 20 40 60 80 100 120 140 160
TIMS Event Response (min.)

Return to Chart




Information Used by Planning

<» Volume /Speed Profiles
*» Lane Use Characteristics
“»» Vehicle Classification




Volume Lane Use Characteristics

Y. i
Events | CMS | MVDS | TIMSAlarms | VOS | Travel Time | Device Inventory 017/ Q # |Search ?
MVDS Data Availability ~ MVDS Status Lane Direction -Hidden—-  Data Evaluation  Lane by Lane Data ~ Speed by Lane Distribution ~ Volume by Classification Distribution ~ Velume by Lane Distribution ~ MVDS Cenfiguration COM
Prompts  #
Road Direction Milepost ITS Description Month Date Time
roo 4|lue | 473|+|[ 1i2eae2z v | 2015707 |+][ 20150531 | v VOl ume by Ia ne
I-94 5B 48.3 2015/08 012345678 91011121314151617 18152021222324 . .
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Apply /
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Vehicle Classification
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Future Performance Information

Weather integration
AVL integration

Lane performance/capacity analysis/system
operational reliability

Integration with ITS maintenance/repair tool
Estimated travel time data archived

Birst can be tied with other Tollway databases with
relevant data (e.g., CAD, GIS, etc.)
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Contact:
Ahmed Ghaly, P.E., PMP

lllinois Tollway Traffic Operations Manager
630.241.6800 x3320

aghaly@getipass.com




