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Managing Data Collected with Mobile Devices
Greg Ciparelli, Connecticut DOT
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Managing Data Collected =
With Mobile Devices

, Planning, and Data
AASHlCI

Gregory Ciparelli

Many applications allow users to collect field data via mobile devices

(phone/tablets). Learn how DOTs are managing the collection and editing of this
data.



Managing Data Collected With Mobile Devices

Technology

Due to the additional complexities of
mobile data collection, these 3
components really need to work

together towards building a sustainable

solution.



Managing Data Collected With Mobile Devices

The Basics

* Know Your Systems & Architecture

* Know Your Resources

* Understand Your Existing Processes

« Understand & Appreciate the User Environment
« Have a Clear Goal

« Demonstrate Value



Know Your Systems & Architecture

* |Is this application standalone or dependent upon accessing
other systems’ data?

* Does this application need to write back or otherwise
communicate with a different system or database?

 How does your architecture handle edits?
- Versioned ArcSDE?

- Relationships?
- Maintaining history?
 Limitations of the platform?

- Survey123 & Versioned Environments
- Workforce with inflexible schema




Know Your Resources

* Technology

- What types of devices does the agency support?

- Do the right people have access to the right devices?

- Is there the ability to enable location services? Do you need it?
- Is the software compatible?

* Personnel
- Is there a confirmed list of expected users/roles?
- Does this fit within their job description?

* Licensing
- How is security/access/login credentials handled?
- Are all the components licensed at an appropriate level?




Understand Your Existing Processes

* Is this a complete rebuild of a process with opportunities to
improve?

* Is the process mature and the steward is primarily looking
to upgrade the technology/accessibility?

* Are there gaps in the process that can be addressed?

« Can you create communication pipelines through utilization
of the application?

 What are the pain points in the existing process?




Understand & Appreciate the User Environment

* Mobile data collection presents safety challenges
* Infrastructure/Connectivity can create issues

- Be weary of adding responsibilities

- The goal is to make it easier to do their job, adding even small
components will be perceived as potentially making it more
complicated/cumbersome

- Need to directly correlate new components with value to user
 Training, Training, Training
 Listen to the users, it won’t succeed without their buy-in

* Identify advocates & change agents




Have a Clear Goal

 Document clear business requirements of the application

- ldentify all involved parties
- Separate out essential components from enhancement requests
- Identify a process for reconciling requests

« Set target dates for stages of deployment

* Obtain buy-in from Management

- Without direction that this is now “the way” there’s risk of
holdouts/workarounds

» Agile approach, but avoid scope creep
- Treat the personnel as a “customer”




Demonstrate Value

* Value to the User vs Value to the Agency

- Intuitive applications easier for new staff
- Access of work to decision makers

» Collect once, make accessible, use many
- Daily work reports?
- Justification for more funding?

* Higher data quality and confidence
- Linking data directly reduces research time or redundancy

* High visibility of the critical work they do everyday!




Managing Data Collected With Mobile Devices

Linear Referencing System  Traffic Signals Maintenance Report
Network & Asset Collection Maintenance 88 Form

I'd like to... X

Description
Click HERE for Web M88

Click HERE for Mobile M88
Click HERE for as-built
Click HERE for Google Maps

Artery: 015

Cross Street: AT RTE 173 (RICHARDS ST)
& DEMING ST

Town: NEWINGTON

Signal Type: Traffic Control Signal, Semi-
Actuated

Maintenance Level: Level 1 (24 Hr)
Controller:

Conflict Monitor:

Attachments

DOWNLOAD

none

Control Boxes

i View
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Managing Data Collected With Mobile Devices

Road Network & LRS Asset Data
Mobile Collection Tool

obile sset erification and oadway nventory ollection (MAVRIC)

Rebranded by Rizing Geospatial as



Roadway Data Mobile Collection - History

No geospatial component to Access application — strictly driven LRS based

Limited attribution — character limits
Wouldn’t support expanded asset attribution

Limited access — Whole route & all assets locked

Roadway Inventory Personnel were only editors

Disconnected systems - all integration of data required time consuming post

processing

Aspects of the methodology were sound, but the technology was
extremely limiting.

Keep the methods
Upgrade the technology

. RAC Plus | —

Select a Route Number: n Inventory Month/Year: | 11/2011 Log Direction: E
Town Name: Route Name: (I 95 - GOV JOHN D LODGE TPKE) |
Current Pavement:  [4 101 00000 361 00000 101 1 112 11/11 |
ilepoint: A NOTES HILES |ANG DESCRIPTION R
Current Milepoint: A 0.53 SB END ACCEL LANE m
_ 0.63 4 10I 00000 36I 00000 10I 1 112 11,11/ |
0.63 1 10I 00000 36I 00000 10I 4 F005
- - 0.63 SB BGN ACCEL LAKNE
0.65 09 STE OVNED SIGNAL # 056-518(VHS)
0.77 4 10I 00000 36I 00000 10I 4 112 11-11
- 0.77 4 10I 00000 36I 00000 10I 4 FOOS
0.78 4 10I 00000 36I 00000 10I 1 112 1111
0.78 1 10I 00000 36I 00000 10I 4 FOOS
[\addipt i update)) 0.78 BGN OP DELAVAN AVE
v 0.82 END OP DELAVAN AVE -

Selected Tiepoint Information

D iption:
secipton-| s B JAJC|C) JF|R| JOJEJL|AJV|A|N] | sspace]
[ALVIERCqoqo2d L 1 I || Cear |
Angle: Route #:[ 095 |+] Town #: [ 056 |+] Road #: :B
HOV/Ramp #: IZE] I:I Road Class: @ Log Direction: IEl One Way Direction: |:]
Exit Number: l:l Sufﬁx:l:l Tie point type code: |:|




High Level Concept

Route: 71-N

./ Rumble Strips Log inside
XSP - No Data

/" Rumble Strips Log Outside A
XSP - No Data
Log Outside
9
Asphalt ]
13 miles) *
./ Bridge Structures

I ' ~ /' Runaway Truck Ramp /5
- End Point: No Data

Log Outside

|||||||

Rev Outside

-/ Exits

(2.013 mites)

e
v R rel: =

" Highway Type Route: 71-N Measure: 16.494 GPS Measure: 16.142 " Entire Roadway Inventory Dates
Highway Type InventoryYear

= /" Partial Roadway Inventory Dates
InventoryYea

Q Intersection Point ®  —Intersection A —Intersection Approach A XJS:.HI b'e! S A ZRiSTiePoint ® ryYear - 2019

./ State Route Overlap
PrimaryRoutel

> > » ©

A browser-based roadway and asset data field collection web application that works in connected or
disconnected environment, caches data locally within the browser, is GPS tracking enabled, and
supports parallel (e.g. multiple asset simultaneous) data collection efforts for creating or modifying road
network and asset data in a simple interactive user interface




Business Requirements — Features & Functionality

Utilize the Geospatial LRS of Record

* Ability to load current LRS roadway geometry for asset and attribute referencing
» Snap attribution and/or assets to appropriate route — use GPS tracking for location purposes

* Ensures continuity in data collection and location referencing
* QA/QC process before integration back to system of record

Review/Collect Multiple Assets Concurrently (Parallel Collection)

» Singular Asset/Attribute collection requires time consuming repeat reviews
* Planning data has expanded with MIRE to cover a wide variety roadway characteristics

* Need for possible expansion of collectable data elements — build for asset type (e.g. point, line, polygon)
as opposed to specific assets

Integrated Visual Display of Data Elements & Attributes

* Real time visual interaction with collected/modified assets and attribution

» Simplified heads up, asset-based, visual display that is touch screen enabled
* Multiple views of data depending on collection type (e.g. Map View, Road View, SLD View)




Data Flow Diagram

MAVRIC Database

MAVRIC

|—> ETL
(Nightly)

Exor Schema
Data populated by ETL from AWLRS

AssetWise

=
Field Data Collection Tool (FDCT)
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T Data uploaded from the field tool
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File Formatting AVRIC
—— R A
Loader
|

Assets
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Field Data
Collector
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https://tds-stg.dot.ct.gov/tds/apps/mavric/

Managing Data Collected With Mobile Devices

Maintenance-88 Form Replacement

1. DISTRICT 2. TOWN
NO.

Complaint 8. MALFUNCTION AS REPORTED

called in:
9. REPORTED BY {NVamte, efc) 10.CAEL AKEN (Nang)

- 16. DAY
Arrived at SONE

Location:

13.S NAL CONDITION 14. VISUAL MALF. 15.PHASE AFFECT 16. SIGNALAFFECT 17. CAUSE OF MALE, 18. CORRECTACT. 19. MAINT. FRIORITY (1.5)
(code} foodte) {coda) (code)
QFtasH  QdcoLors  Qout

20. DATE 21. TIME 22, EXISTING CONT. MANUF /MODEL NO. 23, INSTALLED CONT. MANUF.MODEL NO.

Signal back
in operation: L

25.TIME 26.EXIS ING CONF. MON. MANUFAMODEL NO. 27. WNSTALLED CONF. MON. MANUFJMODEL NO.
Departed

Intersection:
28. COMPUTER CONTROLLED INFERSECTION YES( ) NO{ ) 29, CONF. MON. FAILURE - TYPE 2a. CONF. MON. FAILURE -GiHaN. NO, 30.CONTROITER PHASE & INTERVAL

ON ARRIVAL DEPARTED
ONLINE( ) OFFLINE( ) I ONLINE( ) OFFLINE( )

31. BRIEF DESCRIPTION OF MALFUNCTION

32, BRIEF DESCRIPTION OF CORRECT{VE ACTION

BEAR DOWN. You are writing four copies.
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A. Always fill in blocks 1-4, 6-25, 29, 31-36; Where applicable, blocks 26-30. 33 EMPLOYEE'S NUMBER 34. SERVICED BY: SIGNATURE

B.Timesare 1o be indi at d asin the militaly. Forexample: 0 00 is 3 A.M. Standard Time; 1 00 is
1 P.M. Standard Time. NOTE: Add 12 to Standg d P.M. Time

C. Attach pait 4 to eguipment 10 be replac d at lab.

D. Miitary time chart: 0100, 0200, 0300, 0400, 0500, 0500, 0700, G800, 0900, 1000, 1100, 1200 (A.M.) [ 3% EMPLO/EE'S NUMBER 36, SEAVICED BY: SGNATURE
1 00, 1400, 1500, 1€00, 1700, 1800, 1900, 2000, 2100, 2200, 2 00, 2400 (P.M.)

E. All blocks are to be printed except for SIGNATURE. I | I | |

TRAFFIC SIGNAL MAINTENANCE REPORT, MAINT. 88 REV. 03-07 STATE OF CONNECTICUT DEPARTMENT OF TRANSPORTATION

Traffic Signals Maintenance Report




Business Requirements

Replace the Paper Driven Process

* Paper and carbon copy process; updates collected, distributed, and filed away at set intervals
* Legal documents subject to FOIA requests

* Legibility an issue

* Free form text and check boxes, many codes to reference on back

* Not searchable, accessibility limited

Create an Environment that Ensures Consistent & Timely Data

» Set domain values for appropriate fields
* Provide access to those not on CC list
* Timely updates in database ensure work isn’t duplicated, creates accessible record of work done

Provide Efficiencies Where Possible

* Access to as-built information

* Provide accessible history of work at location

» Access records to ensure proper equipment is brought to site for repair
» Access data updates performed in Signals Management System

21



Data Flow Diagram  Hosted in Azure

Replication Script .
Production

. Read Only ArcGIS
_ _ Production Datamart SIS Enterorise
Production Transactional Database — cEnterprise
Database (By Bureau) Portal
Edita!ble
Reconcile & 1 Services o
Servﬁ:é izl Service
Traffic Signals QA M-88 (Unversioned)
(Version) 1
>

Reconcile &

Post 3° Collector

Application | aYo]ollfer=11{e]g
Traffic Signals Edit

(Version)



https://gisportal.dot.ct.gov/portal/
https://gisportal.dot.ct.gov/portal/
https://gisportal.dot.ct.gov/portal/
https://gisportal.dot.ct.gov/portal/

Managing Data Collected with Mobile Devices

Questions

Gregory Ciparelli
Chief Data Officer - CTDOT
gregory.ciparelli@ct.gov
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