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WhatisGIS? H [~

A computer system designed for
Geographically Referenced Data:

* Capture * Relationships
» Storing/Managing > * Patterns

* |ntegration * Trends

* Analyzing

* |Interpreting
* Visualizing

* Increase Productivity ;
* More Informed Decision Making 3
* Improved Communication
* Improved Record Keeping
*» ManagingData Geographically

Source:
http://egsc.usgs.gov/isb/pubs/gis poster/; http://www.esri.com/what-is-gis/overview 2




Free Android App Adds Collision Avoidance

by MATT BALL on NOVEMEEER 1, 2011




GIS-T applications ...

REVEALING A GEM
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GEOGRAPHIC

INFORMATION
SYSTEMS FOR
TRANSPORTATION

PRIMCIPLES AND
APPLICATIONS

SPATIAL INFTIRMWATION SYSTIRT

Aviation

Use GIS for managing airport facilities, regulating use of
airspace, and noise modeling.

Michigan's Lane Mile Inventory

GIS helps the Michigan Department of Transportation
efficiently and accurately deliver annual maintenance and
capital funds to various regions.

GIS in Transportation, Winter 2012

Ports and Maritime

GIS helps engineers build and manage port facilities and
helps planners accommodate community and
environmental constraints maore easily.

Railways

Rail system operators use GIS to keep accurats
inventories of facilities and report safety and performance
statistics.

Public Transit

GIS is an excellent tocl for analyzing ridership and
service, as well as revenue, patterns, and usage, by sealect

populations.

4
WWWw.esri.com



GIS-TS applications ...

Airport and Transit Security

Click to LOOK INSIDE!

AIRPORT SECURITY @
Protection from perimeter to terminal Watch video T

www.intergraph.com
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Computer-Aided
Dispatch/E911
Putting spatial intelligence at the

. fingertips of dispatchers and

field personnel ensures proper
response fime. Learn More

Fire/Rescue and EMS

GIS helps firefrescue and EMS
protect life and property using
information and analysis as a
powerful tool. Learn More

Law Enforcement

Discover how to leverage data
collected each day to create
intelligence you can use and
share. Learn More

Emergency/Disaster
Management

GIS is essential for all phases:
preparation, mitigation,
response, and recovery.
Learn More

Homeland/National Security
Federal, state, local, and tribal
agencies use GIS to support the
homeland/national secunty
mission. Learn More

Wildland Fire Management
Access to information, increased
safety and efficiency, and
resource management are
redlized with GIS. Leam More

?
WWW.Eesri.com
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NATIONAL TRANSPORTATION SAFETY BOARD T TR

o A7
R

HOME MNEWS & EVENTS TRANSPORTATION SAFETY INVESTIGATIONS DISASTER ASSISTANCE LEGAL ABOUT

The Most Wanted List represents the NTSE

s and save lives. Link for Most Wanted List Press Conference Video

PRESERVE THE INTEGRITY OF AIRPORT SURFACE OPERATI( *
TRANSPORTATION INFRASTRUCTURE

WA ELIMINATE DISTRACTION

FIRE SAFETY
"
e GEMERAL AVIATION SAFETY
L MR | s
INFRASTRUCTURE *
.
FPIPELINE SAFETY *

o o BTN e )
‘! POSITIVE TRAIN CONTROL *

SUBSTANCEIMPAIRED DRIVING

- £ _4 B 3 .
COLLISION AVOIDANCE

]
i & - LY

Most Wanted List Archive Pagéa



Evolution of GIS-TS

NASA
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Evolution of GIS-TS applications ... Inventory

Yucca Mountain - 1989
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Evolution of GIS-TS applications ...

/ e ~.  /
Figure 3: Thematic map of a neighborhood in Sioux City, Iowa. Traffic volumes are
reflected in the shading of the roads. Accidents are displayed as flag symbols on the
road network. This kind of graphical representation of data was not readily
available before GIS-ALAS.

2 Polk County BRI

« 9 Foli Crashes Time of Day) 21 _';]—E_r'_r"—'—
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« Primary Roads

Figure 4: The spatial pattern of accidents by time of day can be easily displayed
using the power of a GIS.

AV-ALAS PC-ALAS
s bpes =l Uehicle Information
ek [ oK
s S Driver Information
i_informanion =] cancel Injured Records
fehicie_lrformetion _I Combination Requests
Drnvar_romnafion Hiscellaneous
rds Node/Link Information
V-SOEHEPEDH; Select Logic »
HNode/Link_Informaticn
- Select Accidents
]| Clear All Parameters F4

Figure 5: Selection of Refinement Parameters.

Basic analysis, data collection
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User Interface Menu
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Evolution of GIS-TS applications ... Services, more sophisticated analysis

1999 lowa Traffic 2001 High Crash
Safety Data SerV|ce Locations

: — Study Topics
|
4. Head-on
PP T Y L e 3 1. Horizontal 5. Urban, Four-lane
_/?1?-’“ C&ﬁ\ = s af | = Curves Undivided Corridors
f * &A\ Bl Sohart '
| Ir 05 |M e 2. Four-lane, Rural
e . Expressway Intersections
——— . 3. Fixed P y
’ Objects
'4?'4 SE“\‘\G L‘ \ Crash Frequency
T RCIE ) . b -
1595-2000 Fatnl Crashes in lowa Invelving Driver §- per S X TR Yt 22 Roads ‘:'““_r':” Define Curves
- e e N VR pEor] . I
3 .;. cf:ﬁ\ 'C,;;rrl':: "_ ' "
|I| | [ALAS) N °
ll-q, a a y * " Derive Curve
+ o ' Radius and
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Significance Rank Locations

Test'Causal Factors (Freq, Sev, Rate) -p

Tearmg Samry
Dara Seawale

ra nge in bearing
ween road segments
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Evolution of GIS-TS applications ... GUI

2002 — Crash Mapping Analysis Tool/SAVER

- Interface/GUI

(e.g. Data Years or County(ies))

S

3
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Minnesota Crash Mapping Analysis Tool
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Evolution of GIS-TS applications ...

Multidisciplinary

2003 ERIS — Emergency Response Information System
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Evolution of GIS-TS applications ... Comprehensive Mitigation

Today — usRAP — US Road Assessment Program

ek : Protocol 1. Risk Maps * ok Protocol 2. Performance Tracking
USAAR Wiichigan
Mlap 1, Cramh Dunsity (Fatal & Major Inury Crashes pod Miep
it A 10 Map 1 - Crash Density
-— : = Dark green (40% of roadway — TR Y g L
i length)— lowest risk
» Green (25% of roadway
length)
I —1 « Yellow (20% of roadway
AN 5 length) =
3 « Red (10% of roadway length) - i
{ = Black (5% of roadway length) = w
\ — highest risk
X P .
2000 - 3004
Genasse Tounty
Fraral Trunkine Highways &
Loyt Prawwd Py Ansds n
| e §
P E‘E.R—AE - :::-F--" @’7 e Vipmr H Vopas© oot | o oy b 1 bl ‘Sasiegmn 520 %

* % K Protocol 3. Star Ratings based * Kk Protocol 4. Safer Roads
on Road Protection Score Investment Plans

RPS x traffic volume x calibration factor

Deaths and serious injuries (before)

Apply countermeasures = new RPS
Deaths and serious injuries (after)

Wk

N NN
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usRAP

MAP 2. Crash Rate (Fatal and Major Injury Crashes per 100M VMT)
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GALLERY MAP
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TRB

TRANSPORTAT'ON Home ContactUs Directory

RESEARCH BOARD

OF THE NATIONAL ACADEMIES

About TRE Annual Meeting Calendar Committees & Panels Programs Projects Publications Resources & Databases

Promoting Innovation and Progress in Transportation

Transportation practitioners, researchers, public officials, and other professionals need credible, high-guality
information and research results to address the transportation challenges of the 215t century.

The Transportation Research Board engages professionals worldwide in a broad range of interdisciplinary,
multimodal activities to lay the foundation for innovative transportation solutions. Join us!

-‘"' Volunteer lﬁ:'l Join / Support @ Stay Informed

Browse Information By Mode

o @ o

Aviation Highway Marine Motor Pedestrians Pipelines Public Rail
Transportation Carriers: and Transportation
Bicyclists
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RESEARCH BOARD

OF THE Ml TIOMS. ACADERET

TRB Committees Related to Safety and Human Factors [ IR IS [RANSEORTATION

Standing Committees Policy Study Committees

Code  Committee Name Code Committee Name
ABEGD  Accessible Transportation and Mobility B0102 Committee for the Study of Traffic Safety Lessons from Benchmark
Mations

AFB20 Roadside Safety Design
AHBED  Highway/Rail Grads Crossings

BO105 Committee for Beview of the Federal Railroad Administration Research
and Development Program

ALOTD  Tort Liability and Risk Management B0110 Commercial Truck and Bus Safety Synthesis Program

ANDOD  Safety and Systems Users Group B0113 Committee for 3 Beview of the En Route Air Traffic Control Complexity
ANBOD  Section - Safety and Workload Model

AMB10  Transporation Safety Manaoement B0115 Committee on Offshore Oil and Gas Platform Inspection Program of the

Minerals Management Service: A
E1008 Transportation Safety IDEA Program Committee

ANB20  Safety Data. Analysis and Evaluation

AMNB23T Task Force on Highway Safety Warkforce Development
ANB25  Highway Safety Performance

AMB30 Operator Education and Regulation

AMB40  Traffic Law Enforcement

ANB45  Occupant Protection (Continued from left)

AMBED  Alcohol. Other Drugs. and Transportation AND4AD  Visibility

AMBED  Safe Maobility of Older Persons ANF10  Pedestrians

AMBT0  Truck and Bus Safety AMNF20  Bicyele Transportation

AMBT5  Roundabouts AMNF30  Motoreveles and Mopeds

AMBS9C Research on the Health and Wellness of Commercial Truck and Bus AP0994A Committee for Research on Fatique in Transit Operations: A
Drivers: A Conference Conference

ANDDD  Section - Users Performance ARO7D  Railroad Operational Safety

AND10  Wehicle User Characteristics ATD40  Transportation of Hazardous Materials

ANDZ20  User Information Systems AVOS0  Awiation Security and Emergency Management

AND30  Simulation and Measurement of Vehicle and Operator Performance AWD40 Marine Safety and Human Factors

17



TRB Committees Related to Data and Information Technology [ | TRANSPORTATION

RESEAR

Standing Committees Policy Study Committees

Code  Committee Name Code Committee Name

ADD30T Special Task Force on Data for Decisions and Performance Measures gon0?  TRE Information Services Committee

ABC30 Performance Measurement BO114  Committee on Strategies for Improved Passenger and Freight Travel

ABCAD Transportation Asset Management Data

ABJ10  National Transportation Data Requirements and Programs E1002-B Expert Task Group on LTPP Special Activities

ABJ1ET Task Force for the Using Census Data for Transportation Applications E1002-  Expert Task Group on LTPP Traffic Data Collection and Analysis
Conference C

ABJZ0  Statewide Transportation Data and Information Systems E1003  Data Analysis Working Group (DAWG)

ABJ25T Task Force on the Traffic Monitoring Conferences

ABJ30  Urban Transportation Data and Information Systems
ABJ35  Highway Traffic Monitoring
ABJ40  Travel Survey Methods

ABJAET Task Force on Understanding New Directions for the National
Household Travel Survey

ABJSD  Information Systems and Technology

ABJE0D  Geographic Information Science and Applications

ABJTOD  Adificial Intelligence and Advanced Computing Applications
ABJB0  Statistical Methods

ABJ90  Freight Transportation Data

ABJSS  Visualization in Transportation

ABJ99F Using Census Data for Transportation Applications: A Conference

ABJ99G Committee for Access to International Transportation Besearch
Information: A Conference

AFBB0 Geospatial Data Acguisition Technologies in Design and Construction

ANB20 Safety Data, Analysis and Evaluation 18




TRB | TRANSPORTATION
RESEARCH BOARD

Search results for "GIS"
13 matches were found.

ABJ60 Geographic Information Science and Applications

ADB30 Transportation Network Modeling

AFB80 G(eospatial Data Acquisition Technologies in Design and Construction

AL0O50 Environmental Issues in Transportation Law

AT015 Freight Transportation Planning and Logistics

AT035 Miltary Transporiation

AT060 Trucking Industry Research

ATOBST Task Force on the Logistics of Disaster Hesponse and Business Continuity

AT099C Committee for EU-U.S. Transportation Research Symposium Mo. 1: Urban Freight Transport-The Last Mile

B0125 Committee for Operating in the Ocean Environment: A Workshop on Offshore Renewable Energy
Development

D0&87 MNCHRP Project Panel on Best Practices in GIS-Based Asset Management

DA0411 ACEP Project Panel on Integrating GIS into Emergency Management at Airports

DF040 NCFERP Project Panel on Improving Export Freight Logistics

19



TRB GIS/Safety Key Committees (DRAFT)

Software,
_ABJ 1 Systems,
National Data Hardware

Passive Data ABJ60
Statewide Data Collection GIS (GISA)

ABJ70
Artificial
Intelligence
Volunteer ABJSO
Geodata

Spatial statistics
Urban Data

ABJ35
Traffic Monitoring

Statistics

ABJ40
Survey Methods ABJ9O RO
ANB20 Freight Data
Safety Data, ﬁ f}L
Analysis and Smart ABJ95 = |
Evaluation maps Visualization “

Example of 20
Volunteer Geodata



Challenges

GRT Corp

MANRCFMENT [ESNES:

1.

DATA NEEOS and DATA ACQUISITION I1SSUES:

40 igsues received weres reviswesd and analysis reduced issues to the followimg &
major categories:

1s

s

TECHNOLOGY THSIES:

Education - How to get top management ©o uhderstand the magnitude of GIE
without getting them turmed of f befors the syslea s completed:

Training for esecutlives and sansjers
E Training for Legislators

Good definition of GIE

Cwf ine benefits of GIS

Daf ine needs

a How will quallty be malntalmed

st aaoe

Organization = What changes ahould be made to organizatliomal structure
related to GlS:

a. GIE /[ DBA 7
b. Whoare/wWho should control

External Coordimatiom:

o, FHER rols
b Standardas

[ keportieg
d. Goals - FHEA/State/local

Data Standacdizst lon
Data Accuracy
Mata Sharing = Federal, Stats, Local governoents

Creats interface amomg peparate data basss (crested at different scales.
cosolut ione, obto. )

Optimize data collection amd maintemance techniques

Technology Transfer:

A Gensral information of what's goimg on in GIS
. Dislogue betwssn DOT's and Vendor Comsssinity

Integretion lssues:

[ B Multiple hardware platforss
b. Istegrating = CADD, Imsge, Spatisl Data, Workstations, Mainframe,

1989 A.D.



Some not-so
“simple”
guestions

22



Where are the roads? (Incorrect or incomplete cartography)

Feature under
construction

Feature not
represented




Where are the roads? (Improving cartography)

Alignment

|

N

moves

Alignment N . *
stays put 100 O 100 200 Feet ‘ '

oA ]



Where are the crashes?

Crashes are not
necessarily point events

Some crashes may be
located using different
methods and degree of
accuracy

— Temporal (e.g. link node
to lat long)

— Spatial (e.g., state police
v. local)

— Techno (GPS v. smart
map)

25



’)

What’s “the” traffic volume on “the” road?

* Need traffic level for the yeér t'
happened

A

 Requires muItlpIe&flgs_\'\ |
working on. gomg b'\‘tk”pa |
difficult to do e o \

 Was the road even t‘r’ier"iffﬁ '
road st|II there.?},. =



How to segment the road system?

™

e
i
@ ' %
; ;
(!

LF
Ly

* Requirements
— Logical breaks (engineering and
public)
— Relationship to inventory data

— Long enough for manageability
and presentation

— Short enough to reflect
important changes

— Clear and understandable to use

e Facility location and type

— What is rural/urban? Character is

important ...
Designated

“rural”




What is an intersection crash?

®

Can use attributes and/or proximity...
Red: probable, Yellow: spatial @ 75’, Blue: possible + spatial
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ArcNews rai 2012

The 50th Anniversary of

Some events, like birth-
days, weddings, and
graduations, are easy
to mark on the calen
dar. Others, like the
htginning of a social
movement or a lan-
guage—or
tion of GIS—are harder
to pinpoint. However,
the confluence of three
pivatal events in 1962
and 193 makes this as good a time as any to
celebrate a half-century of GIS.

The first event was the establishment of the
Canacla Land Inventory (CLIJ in 1962, CLT sat
oul to produce about 1,500 maps of land use

the inven-

Roger Tomlinson

L

uisS |

Tomlimson, B F. 1963

Computer Mapping:
An introduction to the Uss of Electionsc Tompubers

In the Storage, Cempllation and Azcoccmaont of
‘Wotarsl nmd Cconomiz Dots for tha Evalustion of
Warginal Lands

The title page of Roger Tomlinson's 1962

naper that started the work on GIS in the

Government of Canada

for Regional Planning

R. F. Tomlimon

Deparmienr of Forezire and Rural Develepme
(Fovermment of Conada

A2 ol o ftr priggram of rural develapminl, o I SOenlping o companes-
bomedd Wnfumasrlan spreeve S che aavage and mosipalereen of mopbaard el
data. The ytem and e capabilities see devribed

Caauda. live many countries, fices o immense problem i bath unikriandlag
aml guiding the devslopmen of s land, water, snd Byman menurces, One ol
tke mafar mpencien sooated specideally be implerment policy o sinschothis problem
is ik Aol Development Branch of (he Doparimesd of Fucsiliy a6d Rl
Deveingmeat A arsniey ik ficg thls agency Bt asexhble social (Semo-
praphis], spanamiz, iad laed A0t T an imepered anslyls 0 eaahe poblme
of rural devebapemewt 1 be specifiad, dealspment programs 1o be implemenied,
andl thelr elfecivenss evaluined.

Pamslisl with Che gaiheriag of dals has Sees thy developanant, by the Rogional
Fhanning Informaton Systems Divier of the Deanch, of inlapgliied sompoler-
bareed infonmdbon wywiems o handle tad analyse he dara. The {eographic
Infoemaiion Ssulem, S ihe aorage and nasipalation of lasd dsta & the o
developzd of thess wysiema, §1a design and develepment simnzd in 1983, impie-
erwrfaivon besar bn PR ard s onow e iy foel sliees© peuCos e b orhed ched

and land capabilities at 1:50,00(
scales. Though the maps were

tipnal manual methods, Roger Ty
emploved by Spartan Air Servi
convinced the head of CLI that g

“A situation can be reached where the amount of data precludes its use.”
- Tomlinson, 1962

b used to automate map analysis CLT mated
Tomlinson to define the functional require-
menits of what would liter be called the Canada
Geographic Information System. His carefully
considered use of the gualifier “geographic”
caught on and has created opportunities and
challenges for the discipline of geography ever
since.

In August 1963, just as Tomlinson delivered
his feasibility report to CLI, Edward Horwood
of the [_:I'IIM'{':‘SI[:H of 1.."-'1|.1.|'|'.||g|_|_|:1 ulgu.llljg'd e
First Annual Conference on Urban Planning
Information Systems and Programs. Within a
few years, that event became the annual con-
ference of a new omganization called the Urban
and Regional Information Systems Association
MIAIEAY  1lrhan and

Bomrnal  Infnrmation

grant from Dhe Ford Foundanon, Fisner et
founded the Laboratory for Computer Graphics
at Harvard, where he oversaw an important
strand of the evolution of computer mapping
into GIS,

Whether we choose these milestones or oth-
ers as the origins of GIS, the fact remains that
GIS has come a long way, baby, in a relatively
short persod of tine, Tts impact extends far be
yond the hundreds of thousands of GIS profes
sionals af work around the world, The recent
Penn State-Public Broadcasting video series

und Tederal ichdmace pelicy add) tegmual planciky, will gERETAlE AN elmaled
DN pap dkeeli, ai vanes wales The laverion his cufrently piccuded
000 oep sheets, of which 3000 have beesy poepared for compmer inped, The
maps aoamin an aeerage of 300 distiner areas on each sheet, and hawe betn
Tourd 1y COBLIEN 48 @ENY 35 4000 Addiboaally, other 19pss of mRgs e ing
wamerihede, climaie, goalegy. adrinivrasive boundarics. and land titles e
grnevebed by oriher opercies

The need for & compuner-biged systems, whereby map and relabed dota =in
e anooed i @ oo suidslle far rwpid and camp Ji
an kean a8 The magailude of ihe peoblem of handling largs numbsry of maps
iz apprecaosd. Lack of traised persosnc] males it impoasible bo caamire such
karge amounts of deis fizaaadly bn any senslizle tlme, much less to provide &
syl 3nalyuiy of fhe consant & siuElion s be reached whers (he ameaunk
ol eais preciedes fis e, The end peoduct of wosslless Toars of serey €an
remns mimed with the pesull that sdministratoes de not receive information
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Big data: Sensors

TranStar Traffic Uses Bluetooth for Real-Time
Monitoring

by MATT BALL on AUGUST 22, 2011
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Big Data: SHRP2

Strategic Highway Research Program

Accelerating solutions for|l & i T
AR | L wivich the participant/DAS
operates:
roadway, safety
campaigns, laws,
traffic, weather, wark
zones, crash history...

(DAS GPS is Link)

|

- 1550 DAS
-3000 participants

MNew Roadway

Data collected
and QA
(incl, curvatura)

Passenger Car, Van,
SUV, Pickup

CHarIes Fey, 'I_'RB
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Big Data: Scanners

EEENCO=ES

Motorway crash closures to be cut by 3D

laser scanners

New technology is to be employed to cut down
the time that motorways are closed after
crashes, the government says.

A £2 Tm deal will allow 27 police forces across
England to get 3D laser scanning technology.

This quickly makes a 3D image of the crash site,
instead of investigators surveying multiple sections
of a scene.

Roads Minister Mike Penning said the technology
will benefit drivers "by reducing incident clear up
times by 39 minutes on average".

There were more than 18,000 full or partial
motorway closures in 2010

Related Stories 32
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Sometimes, the cure is worse that the disease ...

NGAC Meeting Addresses Transportation and 1&‘%

ATT BALL on JUN : . }

I baLl,ondUNE 20, 2011 ﬂ_'\"-:

; N — Ty
Laser Regulation ok N

The National Geospatial Advisory Committee (NGAC) met June 8-g, in
Washington, D.C. On the agenda were discussions on transportation for the
nation, Census address and road features and pareels, and parcel data on
tribal lands. There was also concern about the impact on lidar mapping

technologies from new Federal Aviation Administration regulations that ban
39

the pointing of lasers at aireraft.



Challenges, or Opportunities?

WITHIN REACH

Carmena on meshing mend and machine

Lee nd Ramamsorthy Ramesh.

PUBLIC HEALTH

Anewloo

Aiming to improve sanitation services in developing
countries, the Bill and Melinda Cates Foundation
challenged engineers to make toilets clean, afford
able and sustainable for the 2.5 billion people—40
percent of the world's population—who lack access
to modern latrines. In response, environmental
postdoctoral
red a toilet

S without
endangering humans or the environment. Their
goal is for each toilet to cost less than $50.

Owver the next year, the researchers plan to refine
their design, test it under actual use conditions and
investigate ways to incorporate their solution into
existing w:aate management systems The display
model, shown here, was designed to b-; transparent
to show the toilet’s inner components.
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A penerate at wsas vinuses to m machanical anagy into alcricity
ny'll, was developed by Mrﬁﬂrhﬁm'ﬂgm Seusg-

| v ey v

produce ammon atter wo

ENERG

Electricity
goes viral

What if you could create electrical energy

with the tap of a finger? Scientists at

ce Berkeley National Laboratory

have discovered a novel way to do just that
Bioengineering professor Seung-Wuk

Lee, materials science professor

Ramamoorthy Ramesh and researcher

Byung Yang Lee have developed a gen

tor m‘n uses genetically engineered

o convert mechanical energy into

elec 'c‘L ty. When a finger

rode coated with the nm%@s—wh ch
ple—the viruses

Their generator makes enoug)
to run a small liquid-crystal display and
is the first to utilize the piezoelectric

this development will eventu:
to microelectronic devices that capture
electrical energy from the movements
of everyday activities, such as walking,
climbing stairs or shutting a door.

. Mixture
The hand-cranked auger moes
the unne and faces. then moves
the axcreta down the cyiindar
which prowides $e necassary
tw-howr storage penod 1o ore-
&% ammoniz. When e waste
reaches the end of e cylinder,
1t meves mip the collecaon b

Collection bin

The 10-gallon callecion bin
contans a lime soksbion hat
will rasse $he pH of the waste
mixtwe to 12, comerting he
ammona 1 3 dunfectant

Removal

After 3 waek of storage in ®e bin,
pathegers are disinfecied. The

“safe sudge” s ready tn be taken

1 2 processing facity, pessbly bo

be comverted 1 feraloes or fuel 40
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