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Formulation of RAMS IlI

W Background

* A3uaTCKui 6aHK pa3BUTMA NPEAOCTaBAAET TEXHUYECKYIO MOMOLLb
Kbiprbiackon Pecnybavke ans npoeKkTa no ynyyweHuto goporu Mccbik-
KynbCKOro Konbua.

* [lpoeKT npeaycmaTpmuBaeT PEKOHCTPYKLUMUIO 75 KM A4OPOrn mexxay
BapKkcooH n Kapakonom Ha 1o»KHOM obxoaHom gopore.

* B pamKax NOAroTOBKM NPOEKTa Mbl NPOBOAUM NOAPOOHLIN aHaNU3
NPOEKTHOM AOKYMEHTAUUN, ayaAnuT 6€30NacHOCTN AOPOKHOIO ABUKEHUS,
NOAroTOBKY TEHAEPHbIX AOKYMEHTOB U ApYyrne MeponpuaTms.

* HoBbIN NPOEKT NpeAyCMaTPMBAET AOMNOJHUTENbHYO NOAAEPHKKY YCUNUN B
obnactn RAMS, yto byaet normyeckmm npogomnkeHnem RAMS IlI.

* Lenb gaHHOM KpaTKOW Npe3eHTaummn - onucaTb npouecc popmMrUpPoBaHMUS
obnactn RAMS Il n BbiAENUTb NOTEHLUMANbHbIE MEPONPUATUA

P P
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" Content

1. Formulation of RAMS I

Overview of RAMS Ill formulation process and key considerations

2. Possible components of RAMS I
Initial list of possible activities that could be considered under
RAMS Ill scope

3. Examples of data collection technologies
Technologies for traffic and condition data collection
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2 RAMS 11l formulation process

e RAMS lll gonHa 6bITb NPOAOAKEHMEM PAHEE BbIMOAHEHHbIX PaborT,
no3TOMy

e Xopoulee NOHNUMaHUe oXunaaembix pesynbtatos RAMS Il Kputnyecku
BaXXHO

 (O6paTHaA cBA3b C 3TOr0 CEMMHAPa N pe3ynbTaTbl OUEHKKN 3penoctn RAMS
byayT pykoBoauTb onpeaeneHmnem obnactm RAMS Il

Obnactb AonKHa bbITb chopMyIMPOBaHA COBMECTHO Ha OCHOBE BaLLMX
noTpebHoCTel 1 AONXKHA OXBaTbiBaTb pPAA obnacTen:

*  WNHCTUTYLUMOHANbHbIN YPOBEHb

* Pas3BuTMeE NoTeHUMana

 (Ob6opyaoBaHue anAa nogaepkKm cbopa AaHHbIX

* YnyyweHue PyHKLMNOHANBbHOCTU NPOrPaMMHOro obecneyeHmna n CUCTeMbl
e Cb6op n obHOBNEHME AQHHbIX
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I Key Considerations for successful RAMS project — PPT Framework

[na nomolm B onpeaeneHmm obaactm MOXKHO MCNOAb30BaTb CTaHAAPTHbLIN NoAXoa, K
cocTaBneHuto npesenTauum (PPT).

1. Jlioan - caman BarxKHAA 4acTb 3TOM paMKK. [OHMMaHMeE paKTUYECKMX NPeanOChbIIOK U
6a30BOW KaapOoBOW rOTOBHOCTU ABNAETCA XXU3HEHHO Ba*KHbIM Nepes, Ha4yanom npouecca
pa3Butnua RAMS. Mprmepom xopoller npeanocbiIKM MOXeT ObiTb HaAM4YMe nogpasgeneHuns
RAMS 1 Hannumne TexHMYEeCKoM KoOMMNeTeHUNM ana nepenavm 3HaHUn.

2. Processes

2. [pouecc - 370 Noc/eaoBaTe/IbHOCTb AEUCTBUM UM LLIArOB, KOTOPble HEOHX0AMMO
NpeAnpPUHATL ANA AOCTUXEHUA onpeaenieHHoM uenn. Jlroan HeadpPpeKTnBHbI 6e3
noaAepXmBatoLwmx npoueccos. MNpumepom xopoLlen NpeanocbiZIKM MOXKET ObITb Hann4yme
LLEENOYKM NPOLLECCOB ANA NOATOTOBKM MHOMONETHErO NNAHUPOBAHMUSA, BKAOYAA €ro
BbICOKOYPOBHEBbIN 0630p U GopManbHOE YTBEPKAEHUE.

3. HecmoTps Ha CBOM BO3MOKHOCTU, TEXHO/IOMMA (NporpammHoe
obecneyeHne/obopynoBaHme) cama no cebe He MOXKeT peLwaTtb Npobaembl 6e3 NoaaepPKKU
NOAEN U NPOLLECCOB.

® Chnwkom 4yacto OpraHmn3auunn BKkNadbliBatoOT CpeacTtBa B TEXHOJ/IOTNIO, HE y4NUTbIBAA NMPEANOCbLIIKWN.

*  TexHONOrMa He JOMKHA ObITb U3/INLLHE CNOXKHOM, TaK KaK 3TO MOXKET MPUBECTU K 3aTPYAHEHUAM Y
Nofer 1 NogopBaTb NPAaKTUYHOCTb UCMONb30BAHNA 3TOM TEXHONOTUM
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W People

To achieve RAMS institutionalization:

There must be an leading unit to manage, monitor and
continually improve the RAMS

Unit must have appropriate staff, clear job responsibilities,
defined reporting lines to upper management

Written guidelines and technical manuals in combination with
video recordings of all capacity building and training activities—
classroom videos + computer screen recordings.

Continuous training, development and commitment to
improvement

Support from upper management
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™ Processes

RAMS must have an active role in the agency
To Achieve This:

 The RAMS must be an integral part of the agency’s monitoring and
planning process and be part of overall asset management strategy

* Have written guidelines for annual cycle of activities

* Qutputs should be used to prepare annual reports to ensure that
data is regularly collected and systems are being used

Outputs can include:

* Reporting on Key performance indicators
* Multi-year plans/goals
* Annual asset management plan
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2 Technology

Data collection must be appropriate and sustainable

 Basic data
At the adequate level of detail based on capacity and needs
 With technology based on agency’s constraints and capabilities

 Focusing on automated data collection and processing
methodologies — such as high speed IRl measurements, spatial
analysis tools (GIS) for automated data processing, etc.

 Has to be systematic. Outdated data is no much better than no
data
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2 Technology

RAMS can be a combination of commercial off-
the-shelf (COTS) software instead of all in one
custom solution.

* Lower cost

* Avoid dependence on individual developers
 Timeframe — implemented much faster

* Experience — reflects inputs and testing from a larger
number of users

* Ongoing development — continual upgrades and
improvements

 Exchange of ideas — conferences and other users
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2 Examples of RAMS Ill potential components

1. Preparation of RAM Strategy document

Document should outline strategic goals, objectives, and priorities
for managing a road network's assets over a defined period.
Document will include guidelines for asset inventory, condition
assessment, service levels, funding and resource allocation, etc.
and guide decision-making for efficient and effective road network
management.

Such document will help to plan, approve and execute annual
activities related to RAMS operation.
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2 Examples of RAMS Ill potential components
2. Additional Data Collection/Update

e Continuation of data collection and
update efforts.

 Road condition data update.

* Inventory of road assets, culverts, km
posts etc.

* Increase the coverage of Traffic Data
points.

* Bridge inventory and inspection.

Assessment of bridge health index. Etc.

e Data related to climate resilience

Example of risk/hazard GIS dataset
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2 Examples of RAMS Ill potential components
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Examples of RAMS Il potential components

4. Bridge Inspection / BMS — e 4,;;"3:47;-:-.»;_' L

.),;2;"'
Development of Bridge Management Wy i = &) 4
System and relevant field inventory and I, S
inspection mobile app Ml S
Guidelines for bridge inspection, detailed '
inventory of elements r

Bridge health index assessment and

multi-year approach
Climate resilience considerations for
bridge assets.
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2 Examples of RAMS Ill potential components

ArCG I S@ ArcMap™

5. Trainings and Capacity enhancement for COTS
software solutions

ArcGIS/QGIS trainings for MOTC, PIU, PIC

* Even with fully operation custom RAMS software,
there is a need for GIS capacity as it plays major
role in data processing and analysis.

* Basic and Advanced training can be considered
under RAMS lll that will include preparation of
training materials including video/screen
recordings for future reference
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Examples of RAMS Il potential components

6. Enhanced traffic data collection with video
analytics

Increase number of automated traffic

counters and network coverage

Introduction of more advanced and
accurate counters
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2 Manual Traffic Counts (While Driving)

One of the additional manual count methods is a
mechanical Tally or Tally App for mobile. This
method is practical only if done in parallel with
other road surveys, such as centerline data
collection, or during inspections by maintenance
contractors.

Operator needs to count vehicles on opposite lane
and in addition to final count number must record
the duration of the trip, this can be later used to
determine approximate daily traffic levels. If used in
parallel for example by maintenance units or
anyone who has to drive the road anyway, it can
provide planning level data with negligible cost.
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2 Automated Counts (Radars, Infrared, etc.)

PIC already operates few radar counters:

Advantages:

* Mobility, can provide reliable data on traffic volume, speed, and other relevant
metrics.

* Time-efficient as Automatic traffic recorders can operate continuously, 24/7 and
if equipped with solar batteries can operate continuously.

* Most automatic traffic recorders (apart from acoustic) can capture additional
data, such as vehicle classification, speed, and direction.

Disadvantages:

* Requires installation and site configuration.

* May not be suitable for all locations or situations.

* Accuracy can be affected by adverse weather conditions such as rain, snow, or
fog as well as high traffic levels.

e Requires supervision if there is a risk of theft or vandalism
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W Video Analytics

Advantages:

Video analytics system can provide highly accurate and detailed
data on traffic volume, classification, speed, and other relevant
metrics.

Automation enables its use for large-scale studies or projects, and
can cover wider areas than manual counting methods.

Video analytics solutions come as Equipment and Software sets
but standalone software is also available that can process existing
footages.

Disadvantages:

Analytic software dependent on lighting and visibility conditions,
and may not function effectively in adverse weather or lighting
conditions.

Video analytics software may raise privacy concerns, as it
captures and stores images of vehicles and drivers.

Payment mechanism based on length of video processed /
number of vehicles processed

migvision
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2 Mobile Adaptive Recognition

Pricing Information

Below are the total costs for these different subscription durations.
Additional taxes or fees may apply.

ANPR Cloud powered by Carmen® | Vehicle identification software

Units Description 1 MONTH

Basic_10k 10.000 requests / month £125 A
Basic_20k 20.000 requests / month £24 ::::::{%%&gﬁ@
Basic_40k 40.000 requests / month $46.5 HUN[NZER :
Basic_B0k 80.000 requests / month £86

Standard_160k 160.000 requests / month %164

Standard_320k 320.000 requests / month %310

Pro_640k 540.000 requests / month %£589

Pro_1280k 1.280.000 reguests / month $1,117

---DO-NOT-USE-1---  This dimension doesn't include any requests, do not selectit! 30
---DO-NOT-USE-2--- This dimension doesn't include any requests, do not selectit!  $0

VIP_S5m 5.000.000 requests / month 4,034

VIP_10m 10.000.000 requests / month $7,484

VIP_20m 20.000.000 requests / month $14,220
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Datafromsky

Intermediate Package

1000 Credits

1000 hours

of video

only 3.32 €/h

https://datafromsky.com/
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- s 1

Programming elements ¥

I Datafromsky

~
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[~ Motion filters v ﬂ Category
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| é .
= -~

© | saojesado ¢ _ )

Intermediate Package

1000 Credits - §
1000 hours E Z0NEA |
of video 2 cc PED ZONE
only 3.32 €/h e ‘ =
&

Precise raw trajectory data

No video length limitation
Easy file management
Better Value for money

Medium Processing priority

https://datafromsky.com/
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2 Road Condition Data by Manual Coding

Advantages:

* Coding enables wide variety of data classification
related to road condition as well as safety such as
traffic signs, markings, etc.

* Low cost for the equipment

Disadvantages:

* Slow process, not applicable for medium or large
scale network

* High cost for coding, labor intensive

Pedestrian abserved fow song the road dnves ade: [

Land use - dwver sde: |Fan

(11 CB I B/ CH /88 O O R R 1

Chansge| 250 A74176m | Frome| & ‘ll Select

e NN T WO |11 —1 |~ [l 2 L o
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" Road Condition Data collection with RoadLAB

Advantages:
 RoadlLab mobile app is free

Disadvantages:

Low Accuracy

Optimal only if done in parallel with other
surveys, otherwise not worth the effort
Data quality not suitable for prioritization
and multi-year planning

Screen always on
Keep screen on during testing

ROAD CONDITION CATEGORIES DATA

LOG IN TO DROPBOX

RESET ALL DATA

Back Road Condition Categories Data

Paved

Unpaved

Roughness Data Ranges for Paved Roads

Quality Threshhold 1

Quality Threshhold 2

Quality Threshhold 3

Quality Threshhold 4

Default Roughness

< 20

< 40

< 60

< 100

IRI Range

<20

20-40

40-6.0

6.0-10.0

> 100

80

vV VvV VvV V
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I Road Condition Data collection with bump-integrator

Is part of RAMS Il — equipment for unpaved roads.

Advantages:

* Low Cost

* Can be used on unpaved as well as paved roads

e |f calibrated can provide sufficient accuracy for
planning

Disadvantages:

* Low Accuracy

* Requires frequent calibration

* Individual calibration takes few days to one week
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¥ Road Condition Data collection with IRI Laser profilometers

Similar to TRASSA vehicle used by PIC

Advantages:

* One of the most common methods, fast and cost
efficient.

* Can collect additional data with Extra modules

e Accurate up to +-0.1 IRl sufficient for PBC contract
monitoring

Disadvantages:

* Relatively expensive (100K-200K USD depending on
modules), only IRl is not sufficient to assess
pavement condition

Survey Vehicle

2x Class 1 Laser IRI W

Profilometers

360° Camera
GPS

Geometry Unit
Odometer
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I Road Condition Data collection by Laser Crack Measurement System

Advantages:

e Accurate and fast data collection method for surface
distresses, texture, cracks, potholes, including rutting.

 Automated data processing of distress quantities and
severity

e Data can be used for preventive maintenance
planning

Disadvantages:

* Expensive system (500K-800K USD depending on
modules)

* Potentially high support/maintenance costs
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2 Road Condition Data with computer vision and machine
learning techniques

|||||

sssss

Advantages:

* Automated data processing of surface distresses

* Low system and setup cost

e Scalable for large networks

e Some solutions can also process road signage and marking

F2885§
Ef 3
R R

\
&
=rrepE

Disadvantages:

* Limited accuracy, no distress quantities

* Video quality dependent (weather, lighting, etc)

* Per KM cost too high for large scale networks (~50USD per km)

examples:
https://www.roadbotics.com/
https://www.vaisala.com/en



https://www.roadbotics.com/
https://www.roadbotics.com/
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" Road Condition Data with LiDAR integration

Advantages:

* Automated data processing

* High accuracy

* LiDAR datasets can be used for various other uses, including
utilities

Disadvantages:

* High Cost

* LiDAR generates very large volumes of data

* Processing is time consuming and storage may become an
issue

* High expertise requirement

Example: Road Scanning Services | XenomatiX



https://xenomatix.com/our-solutions/road-surveying/
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I Road Condition Data with Remote Sensing, Synthetic Aperture
Radar (SAR)

Advantages:

Disadvantages:

10‘m im 10°m 10°m
|
Radio Frequencies Microwaves m‘

No field survey required Vil Light
Data available for free use and coverage and
quality is expected to be improved
Automation and scalability to any network
Size

Cost almost independent on network size

WB pilot is ongoing

SAR Bands

Frequency (GHz)

Double Bounce

»

What is Synthetic Aperture Radar? | Earthdata (nasa.gov)

RELATIVE SCATTERING STRENGTH BY POLARIZATION:

Rough Surface Scattering 1S, 1715w 1215, 1 0 |5, |

Double Bounce Scattering IS 1215, 215, 1 or S, |
Volume Scattering Mainsource of |S,, | and |S,. |

Limited accuracy, only condition classification e
(good, fair, poor, bad)

e . uz,
New approach, limited expertise



https://www.earthdata.nasa.gov/learn/backgrounders/what-is-sar

Data Collection Technologies

2 Summary and Q&A




