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ODOT Districts 1 & 2 GIS

contacts

© John Puente

© LPA Program Manager
© GIS Coordinator
© ODOQOT District 1

Lima, Ohio

© Fred Judson, GISP

© GIS Coordinator
© ODOT District 2
Bowling Green, Ohio




History of ODOT Assets

Everybody in ODOT had

Questions?

Questions?

Questions?

How many do we have?

Where Is It and How OId?

When's the last time it was inspected?

What's the Life Expectancy?

What's the total value of our assets?



Data Integrity Issues

» Multiple Data Formats

Autodesk’

* No Department wide Standardizations
- only Localized Standards

e Log Point used As Primary Spatial Reference ‘
« 1 mi = 5280 ft Most Locations o cmpioyee eedinh el
Carried to .01 mile = At +/- 52.8’ \‘-
e Average Error In Log Point +/- 300 ft.
« Mile Marker Signs Would Be Placed
Wrong or not recorded correctly
 Locations of assets recorded by
multiple methods
e Landmarks, County Log Points,
State Log Points and Intersections




Collection Methods

2"d Most common location referencing
method used by ODOT is GPS.

* Requires Specialized Equipment,
Software and Logistical Planning

* Requires Specialized Training

e Subject To Weather Conditions

 Most Importantly: Increased Safety Risk
To Field Crews And The traveling Publigh
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Mobile App & Statewide
Culvert Implementation
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Reason for inventory urgency.

Emergency Culvert Projects

- — e _' —— b ) _ Emergency culvert
= = [epairs and project
change orders can
be very expensive

And dangerous to

public

ODOT needed a
systematic way to
remedy this from
occurring



Culvert Inventory

Resulting Actions

Began standardization of
Culvert database
structure in 2004

Utilized Trimble GPS
handheld units and
GeoMedia OnDemand

-480 Dec.
2001
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District Data

© 12 Districts within ODOT — Each had different ways
of keeping data:

GIS Database

GIS Database

Old Inventory — Decided to start over

GIS Database — Different from D1 & D2
Bridge Management System (BMS) Database
Access Database

Old Inventory — Decided to start over
Mainframe Database - BMS

© 00 N o o B~ W DN P

Bridge Management System (BMS) Database
Access Database

Paper Copies

Access Database
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ODOT Culvert Management Manual

STATE OF OHIO DEPARTMENT OF TRANSPORTATION

CULVERT INSPECTION REPORT

STATE OF OHIO DEPARTMENT OF TRANSPORTATION
CULVERT INVENTORY REPORT

CR-

86 12-03
Bl ETE R ED

CULVERT FILE NUMBER C

DISTRICT, l SHAPE, m MATERIAL E

7@ !‘E — YEARBL
ROUTE  SIM D
LENGTH E

MAX. HEIGHT OF COVER E FEATURE INT.

LATITUDE

LONGITUDE

ENTRY CLASS 2]

NUMBER OF CELLS

CULVERT

1. General

2. Culven Alignment

3. Shape [FOR FLEXIBLE CULVERTS ONLY]

4. Seams or Joints

5. Slab

6. Abutments

7. Headwalls

IE 8. End Structure

CHANNEL

9. Channel Aligament

10. Protection

11. Culvert Waterway Blockage

12. Scour

APPROACHES

CR-87 1203

EEEEEEEEE

CULVERT FILE NUMBE

| 1. Entry Class

LOCATION AND ROUTE INFORMATION

3. County

2 District |
4. Route |

5. Straight Line Mileage
=

6. Latitude

" Longitude

8. Road [D

9. Maintenince Responsibility

10. Feature Intersection

CULVERT

11. Year built

12, Number of Cells

14, Material

16. Rise (in.)

Length ()

18. Gage (no.) / Wall Thickness (in.)

B

19. Gage (no.) / Wall Thickiess (in.)

20. Type of Protection

[1-13 89 = NOT LISTED]

21. Slope of Pipe (%)

23_ Inlet End Treatment  [1- 10 00=OTHER Ul

22, Skew (degrees)

24. Outlet End Treatment [1- 10 00=0THER UU=UNKNOWN]

25. Maximum Height of Cover (ft.)

26. Modification Type

27. Year Modified

28. Modification Material

29. Modification Size (in.)

EXTENSION - INLET

30, Year Extended

31, Shape

13. Pavement

14. Guardrail

32. Material

33. Span (in.)

34, Rise (in.)

35, Gage (no.) / Wall Thickness (in.}

15. Embankment

36. Extension Length (f.)

EXTENSION - OUTLET

37. Year Extended

38. Shape,

16. Level of Inspeetion LWAYS NON-ENTRY]

GENERAL APPRAISAL& OPERATIONAL STATUS E

39. Material

40. Span (in.)

RECOMMENDED REPAIR CODE(S):

41. Rise (in.)

42. Gage (no.)/ Wall Thickness (in.)

43. Extension Length (fi.)

COMMENTS:

HYDROLOGY / HYDRAULICS

44. Drainage Arca (acres)

45_Design Discharge (c.05.)

46. Abrasive Conditions

47.pH

HIS CULVERT IS IN BAD SHAPE AND IN NEED OF IMMEDIATE ATTENTICN ON INLET (CATCH BASIN) END.

48. Channel Protection (Inlet)

49. Channel Protection (Outlet)

COMMENTS

INSPECTED BY: DATE

REVIEWED BY:

INVENTORIED BY:
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Current Statewide Process

District 2 Mobile Culvert\Asset
Program

(1) Developed from ODOT Culvert
Documents and District One’s
GeoMedia OnDemand Pilot

(2) Writes GeoMedia Locational

Information and exports to Oracle

(3) Developed\Deployed By ODOT
District 2 in 2008

(4) Standardized in 2009 by District 1

(5) Abllity to Inventory\Inspect 30+
Culverts per Day

(6) Currently Manages 66,467

¥ £ 12:05 /5 |Edit: Overheac § P o€ 12201 [X

H g | 0ODOT Maobile

_ Latitude
 Click to Locate-

Culverts statewide (7 of 12 Districts) T B sewnos SR




Culvert Management Mobile GPS

Application

}';lnssetuf oZ 450 [X

Culvert
Point Asset

Enfry Class

N .

Year Built

Store assets on device

Back -

Culeert Inlet Ext

e B | Outt £ :
Back - Save

Back - Save

Looks and Works the same on GPS units, Windows Mobile 6.5
and older, the ODOT Video Log and WebMap Applications P




Web Mapping\GIS Applications for both ESRI and
GeoMedia WebMap Platforms

e [t Yow Qooimaks ot (lection Jook Window e

- : . ~
DEES By - - & fmm o QO N QAENOORI B RQRALET IR C JUd 0
= X \ 5 "l G
M dba Layer A | Le§ arcioskox |
# <alother vihest & 70 Anslyst Tocke aya - . -’
e o (@ tndiyss Took
*c @ Cartogaphy Took
LB + @ Converson Took 9
* O0-1e + iy Data Maragemert Tock ) . o
* D = @ Geocadng Tock C . Cl
* DiHa @ Gestalisticd Anhst Tk
* DIB (@ Lnaxr Rafersncing Tock
+ D3 + @ Mobde Tooks
+ Dns + @ Mubidransion Tack
* DinHSa 0y Pt Ayt Tooks randul
* Dl @ s L o
* Did2 Jp Schamatics Tock g »
* D124 v @ server Tooks
+ e G oot syt Tocks *
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o
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o D41
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* 550
+ 0
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o D74
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LR [Asset
* B [ Assats
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* ElHiv [<] Cubveris lass than 11
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Mobile Video Collection -
Sign Data Collection
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D2 Mobile Video Asset Capturing

Application - Image Calibrations

» |ssue: How to extract 3D info from a 2D picture

* We were not sure of the camera
configurations for the different video
cycles.

» We attempted to take physical
measurements of everything
ourselves and found that we were not
very accurate.

Solve for H using line on ground of known length L:

I'= [:.-‘i'z - -Yj_:}z + [:Fz - Fj_:}z

* Solution
* By manipulating Tao’s equations and S . ‘)‘+ ot (e _])
- - COS“T\¥pp—¥2  Yew — Wi, ST COS T\ (Y — ¥ N Vom — W1 ).
coming up with a few of our own we T TR e T
were able to develop methods to e
. . ( Xq _ Xy ) ELE( Vo — W )
calibrate the videos for our use P ) Ao | ey ey |

e Uses the imagery with known points
and measurements to rectify accuracy.




Mobile Video Asset Capturing Application

Sign Collection (2003)

(= ODOT Video and Asset System - Microsoft Internet Explorer provided by ODOT

e Der'head_isset_—i'ji- . = = Se| eg t A S S et-— Ty p a

| Found | End Frame/Fole
T T [ 1]
| Cantilever/Span I Sign/Light

Latitude

| 41.6329061301089

MLF ID

District [ 2
County | Lucas
Route |IR-75
SLUCIROO07S5**C
Incidental Damage?
| Mo

General Appraisal

Owverhead | Location | Support




Mobile Video Asset (2007)

New Look and Feel

I".’ 0DOT Video and Asset System - Microsoft Internet Explorer provided by ODOT

A () Choose from
’ = \,tiple Video

Lat/Long: 41.3743" 3.6504095

Elevation: 583.0 ft Heading: 0.684 N

Export | Advanced Setrch EX p O rt F u n Ct i O n

"D Code  Sign Width  Sign Height  Number Sign Cluster  Facing Direction | Support Type | Number Posts | Lumination Type
1 s NONE
2 NONE
HONE
R7-200-v2 1 NONE

RZ-4 0 0 2 STD NONE

®J Local intranet
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Mobile Video Asset Capturing

Application (2007

and Asset System - Microsoft Internet Explorer provided by ODOT

/= 0DOT Video

~ | Ability to spatially
* | capture signs and
other point data

from the vi(%eo log

Ability to take
| Vertical and
Horizontal

K
| Measurements

—_——— - =
9 Start & C/\Doctments and Se.. /7 GDOT video and &ss... &)« MLVE s




Mobile Video Asset Capturing

New look - 3 Screens

{= ODOT Video and Asset System - Microsoft Internet Explorer provided by ODOT Q@@

ey r— e e R LT
| g i - . - Mealif -
| m b . R




Enterprise Communication Made Simple

a‘Q’wsampe

® Ui Lighting Control Center
® L lightPole
D ® Bl ighting Pull Box
» gfa’cL;gmingTowers
D ® U1 ignting Wal Packs
O] ® Besion Lighting
1 B sien
[ B curb Ramp
[lGis Analysis
[ state Bridges
["ILocal Bridges
Clculverts less than 10°
[ B‘;;_Fﬁshﬁica} Pavement Data
[ % Hicore Logs
[IPians
[ BhcExternal web Senvices
1 MY Roadview
O H%&a\mgﬁ.’ea_s
[ Construction Materials
[ 4 BeRis Tower

QQQ%'EE{E Overhead Asset

| Found | End Frame/Pale

| Cantlleveh-"Span

Owerhead Lcu:atlon

3L0ngitude
| 83.5418516350537

sign/Light

| Support

Latitude
| 41. 5329051301089

'Ir_1ci amage?
| Mo

e
R

General Appraisal

L

Inspected By
|F1

Video and Assat System - Microsaf! Intevnet Explorer provided by 00T
—

_f. IEdi Overheat @

Bridge Mounted?

& Support Type
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Current Inventories
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Asset Management — Current Managed

Asset Processes

Culverts - 5,181 (D02) 11.568 (D01)
 Inventory
e Inspr-uivn Every 5 Years
 Managed Process 4 Years
Signs - 40,000 (D02) 23 152 (D01)
 Inventory
 Est. 4 viiuon Value
* Work Order — In Development
Overhead Signs - 320 (D02)
 Inventory
* Inspection Every 7 Years
Lighting (D02)
e Inventory — 40% Cc:oete
« 22 Control C=1ers
« 405 ol >,

.73 Pole Boxes
e 42 Towers

* Inspection — Yearly Contract

ADA Curb Ramps — 279 (D02)
 [nventory

Roadway Weather information

Systems (RWIS)

 [nventory
« 34 Towers ' ’
* 117 Sensors
» 4 Repeaters

. WorI&Order - Development

|IJDIJTM bile ¢ G &F 4% 1205 [X [ |Edit: Overheac 2 & o5 12201 [X

N2

Longitude
 ~Click to Locate-

Latitude
 <Click to Locate-




Enterprise Communication Model

Interoperability Asset Management _
[ ] i i A AtdEk P Z"' 3 Autodesk
Communicate With Internal And ety _9_0, | :

External Customers © @% | s
 Conflate To Meet ODOT -

Standards
Asset Administrative and

Reporting Programs

 Add Change Or Remove Assets :

« Reporting Functions For R
Documentation M

Asset Collection and

Maintenance
Ensures The Data Is Updated
All Assets Stored In ODOT et e - @ esniaIs st o
Databases. (oo
Currently Moving To ODOT
Enterprise Oracle Database

Collection
Form Builder




Asset Management -

Collection\Maintenance

GPS Units — Already In Place Video Log Asset Collection
e Survey Grade « Safest And Most Efficient Method For
« Highly Accurate, Most Expensive Collection
* Used For Construction Projects  Available For Entire State - NOW
« Contractor Compliance « Flexible - )

e Future Automated Job Closing And
Asset Collection
 Mapping Grade
e Accurate, Less Expensive
» Used for Areas And Accurate Asset
Location
* Cell Phones
o Least Accurate, Least Expensive
 Used For Most Asset Information
 Real-Time Data Updates and Work Orders

 We can add delete or change any
asset any time.

* Independent From AnygVendor

« User Friendly And Efficient

« Leverage Existing Investments
 OGRIP - LBRS\OSIP\ VRS
« ODOT - AlfAvailable Video Cﬁcles

100% ODOT Owned and Developed
e Supported in-house

Information 1 m
1 Mapping GPS = 33 Cell Phones In Cost s
e 1 Survey GPS = 167 Cell Phones In Cost & 2
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Construction GPS
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Construction GPS

© GPS Technology

@ Contractors
Machine Control
Increased Demand on Our Survey Department

© PN 623\823
© Plan Note Modification

@© Purchase GPS Units Stays the Property of
ODOT
Used to Maintain the Roadway Through its Lifecycle
Provide Training
Provide Data

© FHWA — Funds and Approval

@ 2012 - 9th National Conference on Transportation Asset Management



Construction GPS

© D-2 purchased first GPS units
in 2008

© Currently have 7 units in field
Engineers
Units with Training

© Reduce Demand on Survey
Department

© Reduce construction Costs
Staking

© Reduce Change Orders
Mitigate Construction Issues Quickly
Profile\Sections and Cut\Fill Real-Time
Area and Volume Calculations




UAS Implementation
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UAS Implementation

1/2 Hour
Battery
Air Speed GPS and IMU
Sensor

Elect. Motor
18-30 mi/h

Crash-Resistant
Flexible Airframe

Built-in Data Link
2.4 GHz, 1 Mile
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UAS Implementation

© Reduce need for expensive traditional
aerial photography.
@ $450 per hour — Traditional
@ $120 per hour — UAS
@ Big plane — 1.3 Million
© UAS - 13k

© On-Demand Aerial Photography

© Highest Resolution
@© 0.75 inch per pixel or less.
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UAS Implementation Timeline

© FAA Requirements

© Pass Written Private Pilots Test
Scheduled for next week

© Private Pilots License???

© HR 658 - FAA Modernization
and Reform Act of 2012

© Next Generation Air Transportation
VAL

© Commercial UAS’s NAS In Three
Years (Mid 2014)

© sUAS's for Governmental Public
Safety Use

®ne Wundred Twellth Congress
of the
Anited States of America
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Future Asset Management

Direction
Current

© Large Asset Management Implementations
ProblemFldéntified

Consultant Hire/= ¢ \ @ 3,

Persc .l T_ "Anage Proress

Consu. ..uit Hired To Irp». n 2.t

Equipmeant ar 4 < vare Purchased

Yearly'h, 1 lienance

d Internal Personnel™™ired\Reassigned to Maintain

O 0 0 0 0 0 O




Future Asset Management
Direction




Future Asset Management

Direction

© Benefits of Cloud Technologies
@© Cost Savings
© Reduce Labor Costs
@© Reduce IT Infrastructure
@© Standardization Through Common Platforms

@© Innovation\Implementation At Any Level
© Reduce Complex Bureaucracies

© Enable All Mobile and Desktop Platforms

@ 2012 - 9th National Conference on Transportation Asset Management






Asset Management - Final

\A O &t Federal Base

Network Control

lspor tant-

) Used to Measure

Compiete

© Establish CORS

Picture

@ Signs Caused Multi-
Path Errors In GPS
Signals
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OHIO DEPARTMENT OF TRANSPORTATION

JOHN R. KASICH, GOVERNOR

JERRY WRAY, DIRECTOR

Questions\Contact
Fred Judson
Fred.Judson@dot.state.oh.us
John Puente
John.Puente@dot.state.oh.us
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