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Motivation

= Transportation Manager
= How is the freeway today? Yesterday?
= Which locations are worst performers?

= Traffic Engineer
= Where are the (in time and space)?
= Which of these recurrent congestion?
= Which loop detection are not working properly?

= Traveler, Commuter
= What is the on a route?
= Will I make to destination in time for a meeting?
= Where are the incidents and events? '

Real-Time Analysis
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ATVMS: At a Glance

= Tool for real-time monitoring and analysis
= HOV/non-HOV traffic visualization

Traffic behavior prediction

Traffic comparison

Travel time estimation

Automatic incident detection

Detector status monitoring

= High performance
= Quick response time: 3 seconds/query

= Web-based user interface
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Main Web Interface

Report - Microsoft Internet Explorer

- 1. Traffic Only (Expected
Response Tims: 3 Sed)

- 2. Chuarrenit Traffic and Prediction
2 T_(Date)
4. 3 (Highway) I-6& I-35
5 2 _(Highwawv) - T_(Time) I-6&
I-25
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7. Y Flot: [-88 I-95
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Time Plots

|-66 EB Station 121

Time Plot
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Time Plots

|-66 WB Station 52

Time Plot
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Spatial Plots

|-66 All stations

Spatial Plot
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Spatiotemporal Plots

|-66 All stations in a given day
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HOV vs. Non-HOV Lanes Time Plots

Time FPlot Avg Non-HoOow
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Spatiotemporal HOV Monitoring

Weekday, 1-95 NB, Traffic Flow (All Stations)

SpatialiTime Plot - Avg Speed Hov SpatialiTime Plot - Avg Speed Non-Hov
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MVirginiaTech

Traffic Comparison and Detector Monitoring

%3 TrafficComparison - Mozilla Firefox

(=1
File Edit Wiew Go  Bookmarks Tools  Help
I, I—
‘<::| - I_L,’ - %‘ @ I Ll http:fispatial.mve, cs. vt edu:8080) TrafficComparison) TrafficComparisonGoogle , asps ;I @ [1a} é‘,
Traffic Comparison : Google Trafic Comparison  AITYS
Date & Time Measure Type Comparison Type Weeaks

[srzsrz006 = [00 =] :[75 =] _Ga |

Traffic Speed on Mon, 5/29/2006 at 00:15

Speed: & wolume: © Occupancy: ©

Vienna > .
o P

Falls Churc

Fairfax

Aanassas

1al Bal[le%

Clifton

Manassas Park

Manassas

Station Id: 523 Mile Post: 155.6

Total Lanes:3 Direction: SB

Selected Comparison

otink
Speed a7 =9 2ay
Yolume 127 71
Occupancy 3 1

State Park

[% Leasylvania Indian

Brince William
MNat Forest Park

FOWERED BT

Google

'y Map data 2006 Tele Atlas - tErI'I'IS_ of U_se
Speed Ranges: £ ~=51 |Q 36 - SD|A 0- 35|A Malfunctioning Detectar

average: © |Dater | Gao | |13

Average Traffic on a Monday at 00:15 Over the Past 13 Veeks

= g B
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Manassas Park Clifton

Manassas

Station Id: 523 Mile Post: 155.6

Total Lanes:3 Direction: j=i=)

Selected Comparison

satink
Speed a7 <49 By
Yolume 1z7 71
Occupancy 3 1

Leesylvania Indian
State Park:

Prince William
FONERED EY MNat Forest Park

Gouogle

hap data 22006 Tele Atlas - 'I:Erms_ of U_SE

| Done
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Case Study: #3 Ranked Congestion

Weekday, |1-95 NB, Dale Blvd and Prince William Pkwy (Milepost 157-161), 5-7AM
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Case Study: #/ Ranked Congestion

Weekday, I-66 EB, between dulles toll and westmoreland st (milepost 64.8-68.7), 5-7PM

SpatialiTime Plot - Volume SpatialfiTime Plot - Speed
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Case Study: Highway Closure

2/8 (Wed), 2006 I-95 NB, Traffic Flow (All Stations), Incident 8-10AM:10-12PM, MP 153.8-157
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Traffic Prediction

Time Plot
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Travel Time Estimation

=10i x| =[]
Fle Edt View Go Bookmarks Tools Help Bile Edit Vew Go Bookmarks Tools Help
I =
= <":| - B - &9 hitp:{fspatial.nve cs.vh.edu:S050/AITYSDirections froute. aspxid=FidieySSxr2zip > | @ Go
<::| = |::> = %‘ [(5¢)] @ |u btk ffspatial. ive.cs. vt 2du 8080 AITYSDirections/index. aspsx j © o |G], = & @ @ [E =
- Calculated Route Information Directions | Route Map | New Search > =]
- - - - Starting Address Ending Address
IT[I]TI ‘ Jir 1 ia Iech AI I VS D rlvlng DI rectlons Place : Manassas, virginia, United States Place : Falls Church, wirginia, United States
Re72) Point 1 (-77.4871475,35.7447275) Point $ (-77.1719965,35.86842885)
Invent the Future Exact :ves Exact s ves
Powered by: Google Maps | ArcGIS Web Services | Virginia DOT
Travel Timeframe Route Summary
- . . B S Date : Tuesday, Movember 15, 2005 Total Distance : 26.62 miles
Welcome to the AITYS Driving Directions Website! This site is a result of . R - ) N
Independent Study project by Arseny Bogomalov at the Computer Science department i LI B Gl Total Duration : approx. 50 minutes (was 34)
at Wirginia Tech University. This service provides driving directions and travel time Professor Chang-Tien Lu
estimations for any route within the United States. Routes that traverse the Arseny Bogamalov
washington, DC metro area highways are enhanced with data provided by the Wirginia Driving Directions A note on the route times: all times and durations below are
rounded to whole minutes, Gonsequently, the total route duration

Department of Transportation, Specifically, historic and current traffic conditions are

used to improve travel time estimations and visualize the expected congestion areas. e e e e e

Segment Description Distance Time Duration
Depart Manassas, Virginia, United States 0 miles 5:00 AM 0 mings)
1) Please enter route end-points ! Go Morth East on Driveway 0.04 miles 8:00 AM < 1 min(s)
Take ramp to Wellington Rd 0.01 miles 8:01 AM < 1 min(s)
Starting Address Ending Address Turn left on Wellingtan Rd 1.31 miles g:02 AM 3 min(s)
Take ramp to Godwin Dr 0.04 miles 8:05 AM < 1 min(s)
Street: Street: Straight an Gaodwin Dr 0.87 miles 8:06 aM < 1 min(s)
| [ Turn left on SR 234 (Sudley Rd) 2.49 miles 8:07 AM 4 rmings)
; . ; . Take ramp and go East on I 66 21.15 miles 8:11 AM 39 min(s)
City: State:* Zip: City: State:* Zip: . . .
At exit 69 take ramp 0.03 miles a:50 am = 1 mings)
|manassas B IUA j | |Fa\|s church N IUA j | . .
- straight 0.17 miles a:51 am = 1 mings)
B left Fairfax D 0.04 mil a:s52 am 1 mi
* only states around the Washington, DC area are currently applicable. If and when more state DOTs make their data accessible to this =ar leftan Fairfsx= Dr roites < 1 min(s)
zervice, additional states will be added. Note thatthe traffic information mustbe in a standard OGC WFS format, Go South West on US 29 (Lee Hwy) 0.53 miles 8:53 AM < 1 minis)
Turn right on Park Ave 0.4 miles 5154 am =< 1 min(s)
Arrive at Falls Church, ¥irginia, United States o miles 5:55 aM 0 mings)
2) Please enter travel options :
Approximate Travel Timeframe Please approximate your Route Map I
departure time as precise as speed <= 30 mph 30 mph < speed <= S0 mph speed > S0 mph
weekday: OR specific Date: possible. The date and time of
your departure will be used in LI 3 E
- conjunction with histaric and - || satenite || Hvbrid
“ Mavember 2005 &4 current traffic data in order to 9
U R U e R R e give the hest possible travel time
estimation and congestion W\
Departure Month: 1 2 3 4 5 warnings.
4 b & IR Mote that narrowing dawn the
13 14 15 16 i7 is 19 departure timeframe to a precise
I w_eekday_ or date and hour of day
EO RN will significantly reduce server
Departure Hour: 27 28 z9 30 response time since less data will
need to be analyzed, Fairfax

sas

Manas:
E‘\e[\unal Battle Park

3) Get Directions : ¥ use statistical traffic data GET DIRECTIONS!

Manassas Park. Clifton

Dere (@ (@@ 2] = 4 Done
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Travel Time Estimation

Time
35
307 O Google
25 1] B Yahoo
20177 B MapQuest
15 7] 0 MSN
10 41 M Prototype
51T] W Actual Goagle ) . -sug'mi«usv«.a-n-- ot o
o
Manassas -> Falls Church (8AM)
Time —
40 OO0 Google
B Yahoo
301 B MapQuest| «——
20 41 8 MSN
M Prototype
10 17] H Actual o
oot B i )
@)

Falls Church -> Manassas (4PM)
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Automatic Incident Detection

Traffic Model: Thursday-West Bound Traffic ".Iodef Sunday-East Bound
| :p=-l:|=- 727 - =
. cp—— Pt EEB-; = — |
. e e L Compare o2 PR Wl
I | ' 0.0 e M L Compare
1 s0.3- B0 L T
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T ‘ — 517 - T . S G |
moo- 1 "] == B — o -__,
w79 SSESE - =5 Traffic Sample P —
B O 474 q:;llnjelial 1|q 1|2 1,4 .1Ia 1I;_2ID_:..:2E.: _2|q ' Trqﬁ’fc Sﬂiilpfe?
N -
Milepost [P = ,! |> Alarm _ Alarm
AT —_—— o TR p Milepost-
S Level | RN |> Level
B - e —-—
BE.G- - s ——— — 100%
| E—
- | i i 6.5 o 80%
628- —
L LR . ?% i 1 50%
[ 1] | - - L 1 Ll n ...\
603 - -.;” . e R T T 1 40%
n | !-l 40% 0.8 - . !I :_I.rl.ll SR
AR 1 > " 503 I L Incident
558 - (o I . ![ g | 5 e L i
- g LT Lt Al | wd 55.7 - P Koin maaisk
S = , e B "ls | T
.133 . 30 93.2- HNSYSEIRE AP .
20 e i S— .
80 50.0 ] ?g 50.4 - IR J A
75 )
80  47.3- : 9]  47.4- ENEE | |
T T A Iy Y AR F , T A T T A Y T A )
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ATVMS Architecture

Applications _ _
* Quick response times

» Multiple visualization

components
Traffic engineer Operation Manager Emergency Personnel
ATVMS
) = .
% Data Mining == @ Visualization
N TR » Components and layers
Y  Real-time constraints
figgy  Database « Composite indexing

* Data caching

aﬁﬂiﬁ?@ﬁ?é Data Pre-processing

T

Data Sources

* Raw detector data
* Stored and compressed

Interstate 66 Interstate 95 Interstate 395 Interstate 495
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Conclusion

= Multiple visualizations
= Support data mining tasks
= High performance

= Application: Operations
= Routing and guidance for travelers and
commuters

= Ramp meter control (freeway
operation)

- management
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