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1 Executive Summary 

As part of the Opus International Group (Opus) submission for the Punjab State Road Sector 
Project Loan # 4843-In Consultancy Services and Project Preparatory Studies For Package II 
(Phase II) a provisional sum was included for the supply of high speed data collection equipment.  
Collection of roughness, rutting1 and video data was specified as a minimum requirement.   

Opus additionally strongly recommends the inclusion of texture measuring capability as it can be 
readily captured by the same high speed data collection equipment at marginal additional cost, 
and provides a measure that directly influences the safety of the network.  While the direct 
measurement of skid resistance may be a more common measure in some countries, this requires 
additional and expensive equipment to collect. Texture measurement is a sensible first step in our 
opinion.  

The Opus submission proposed the use of the ROMDAS system for meeting the RFP 
requirements.  Before committing costs against the provisional sum, the client has requested a 
short justification report on the ROMDAS system, including a comparison with other similar 
solutions.   

This report summarises the outcomes of our review and concludes that the ROMDAS is an 
appropriate value for money solution and meets the contract’s requirements.  In addition to 
meeting the functional requirements, the extensive support base (30 other users plus permanent 
offices) within India is seen as a strength of this solution. 

A review of other systems in the market did not identify any other products that had the capability 
of meeting the RFP requirements without significantly increasing in costs and/or the forgoing of 
video collection equipment. 

 

 

                                                
1 While the task heading refers to rutting data, the task description does not include rutting. 
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2 Introduction 

As part of the Opus International Group (Opus) submission for the Punjab State Road Sector 
Project Loan # 4843-In Consultancy Services and Project Preparatory Studies For Package II 
(Phase II) a provisional sum was included for the supply of high speed data collection equipment.  
The RFP in regard to the data collection equipment stated the following: 
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Within the Opus submission, the ROMDAS equipment as supplied by Data Collection Limited 
(DCL) New Zealand was proposed as being suitable to meet the requirements on the RFP.  This 
report reviews that previous endorsement of the ROMDAS equipment, with the aim of confirming 
(or otherwise) its suitability.   

The aim of the report is to confirm whether or not the ROMDAS system is an appropriate solution 
for this contract. 

We have not considered the potential to use an existing system from elsewhere within India to 
undertake the data collection for this contract.  Based on the information provided by DCL (who 
have over 30 systems within India), and assuming some other suppliers also have products within 
India (ARAN/Roadware for example), there is likely to be some capacity to collect the information 
under contract for this 600km road network, without the specific need to purchase new equipment.  
If it were determined that there was limited need to use the system on the remainder of the 
PRBDBs network, then it is likely that hiring in an existing system would be more cost effective. 
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However it our understanding that the PRBDB wishes to use the equipment on their wider network 
so purchasing the equipment is the appropriate option. 
 

3  The ROMDAS System 

3.1 Introduction 

The Road Measurement and Data Acquisition System (ROMDAS) was first released 
commercially by Data Collection Limited (DCL) in 1995 (the first sale being to India).  While 
each system is customizable and scalable (this is one of the advantages of the ROMDAS 
system), in total over 200 systems have been sold into 60 plus countries according to DCL.   

Note:  the facts and figures provided below have been provided by DCL during May 2008.   

3.2 Ability to Meet the Requirements of the RFP 

The RFP provided some flexibility with regard to the exact specifications required, other 
than to specify the need for: 

·  A laser profilometer for measuring road roughness; and 
·  A video recording function. 
 
Additionally, the RFP suggests that long term asset performance measures are developed 
which include:   

·  Roughness profiles 
·  Rutting profiles  
·  Skid resistance profiles (either texture or scrim data) 
·  Strength profiles 
·  Residual Life profiles 
·  Vegetation control envelope 
·  The retro-reflectivity of road signs and markings 
 

Practically, the roughness and rutting data is readily achieved by high speed profilometers.  
While not listed within the RFP, texture data can also be collected using the same 
equipment (although different processing software is likely to be needed).   

For this contract, we recommend that in addition to the roughness and video requirements, 
that the ability to collect robust rutting and texture data (as a measure of skid property) 
should also be considered.  ROMDAS offers both laser and ultrasonic means of collecting 
the rutting data, the former is more accurate, the latter (ultrasonics) are lower cost and 
more robust.  As provided for in Section 3.6, our proposal is to use laser technology for 
measuring the roughness in each wheelpath, and ultrasonics for the transverse profile 
(rutting) measurements. 

The collection of skid, strength (and from this residual life), vegetation control and retro-
reflectivity all require different equipment outside the scope of the ROMDAS system and 
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the other systems we looked at.  These are therefore not factors that should influence the 
decision on which high speed data collection product to purchase and have been excluded 
from further discussion within this report. 

Brochures are included within Appendix A on ROMDAS and provide further detail.   

It is noted that the ROMDAS equipment is designed to be portable and attach temporarily 
to a vehicle on an as-required basis.  This portability should provide the opportunity to 
maximise the efficiency of use of vehicles both within this contract area and elsewhere 
within the Punjab state. 

3.3 Supply and Support in India 

DCL has advised that they have sold over 30 systems in India since 1995.  DCL advise that 
ROMDAS is used in more than 15 Indian States by consultants/contractors/govt agencies 
on different projects.    

DCL provide primary service and maintenance support from New Zealand for all countries.  
DCL have also maintained a distributor in India (AJS Scales International, New Delhi) since 
2006 who has also been providing support to their customers in India. In addition to this, 
DCL (in conjunction with HIMS Limited of New Zealand) have registered an Indian office in 
May 2008 with the intention of initially opening Indian subsidiaries in Hyderabad, Bangalore 
and Gandhinagar (Gujarat) to provide value added services to their clients in the region.  
DCL advise of an intention to further expand into Delhi during 2009 in recognition of their 
growing business. 

DCL have also started organizing bi-annual ROMDAS user conferences. The inaugural 
user conference was held in October 2007 at TAJ Business Hotel, New Delhi.  DCL have 
indicated that they would be able to assist the Government of Punjab with ongoing training, 
calibration and maintenance of the equipment (even after the project completion) as 
required (both from their Indian or New Zealand offices). 

The significant number of systems already in use in India, alongside the combined Indian 
and New Zealand support arrangements should ensure that a Punjab installation is part of 
a local “community” of users.  

3.4 Track Record 

Contact was made with Scott Wilson Kirkpatrick (Bangalore office) who has been an Indian 
based user of ROMDAS system since 2001 (a seven year track record).  Comments 
received included: 

·  They are satisfied with capability of ROMDAS to meet their needs; 
·  They are aware that there are now other competitors in the market place, some of who 

may have more advanced technology, but that for their needs the ROMDAS is still the 
appropriate choice; 

·  Technical support is fine, and should be even better now that DCL have a permanent 
base in India; 

·  The ROMDAS system is easy to use; 
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·  One of the Indian Public Works Departments now has 6 ROMDAS units (started with 
two in 2001) in use, collecting data on 30,000 – 40,000 kms of state roads. 

 
DCL have provided the following reference details of other Indian based clients for the 
PRBDB to contact directly should they so wish: 
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These additional referees have not been contacted by Opus to date, as the combination of 
the above comments with the fact of there being 30 systems in India alone, suggests that 
the ROMDAS system is a reliable, robust solution.  
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3.5 Flexibility and Ongoing Development 

While not a specific requirement of the RFP, the ongoing development of a system is an 
indicator of the progressive nature of the supplier of the system.  DCL advise that over the 
last three years they have:  

·  redesigned the Transverse profile logger; 
·  introduced miniROMDAS for simple measurement of roughness; 
·  enhanced the Z-250 profiler; and  
·  introduced annual maintenance subscription which also entitles users to 5 free hours of 

support etc.  
 

DCL also advise that they are currently developing a geometry option and continuous 
scanning laser for measuring transverse profile for market release in late 2008.   

Further information on ROMDAS is available from the website (www.romdas.com).  

3.6 Affordability 

The ROMDAS unit proposed within the contract is affordable within the provisional sum 
allocation within the contract, with a copy of the quote received (current as of 13th August 
2008) is on the following page. 

3.7 Integration with Information Management System and HDM-4 

One of the features of the ROMDAS system is that it is paired with the Highway Information 
Management System (HIMS) database.  This close integration enables for ready transition 
of data from the field to the end user. 

Additionally, the HIMS system has been developed to facilitate the production of the input 
files for HDM-4. 
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4 Other Systems 

4.1 Introduction 

It is not the intention of this report to review other systems in detail.  However, the following 
table provides a brief scan of some common systems that are in the market place and for 
which it could reasonably be assumed that a quality product could be purchased.   

Data sheets on the products are contained in Appendix A. 

Table 4.1: Brief Review of Other Systems 
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4.2 Conclusion of the Review of Other Systems 

While not a comprehensive market scan, all the indications are that ROMDAS offers the 
best overall value for money solution for this project.   

Only the ARAN Road Profiler appears to offer a similar capability to the ROMDAS device, 
although this system does not include the videoing requirements specified in the RFP. To 
get a comparable collection of roughness, rutting and texture, the ARAN Road Profiler is 
some 80% more expensive than the ROMDAS unit. 

The lower cost Dynatest Portable device does not have the ability to collect rutting 
(transverse profile) data or video and was therefore considered a non-compliant option. 
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5 Conclusions 

The RFP for the Punjab State Road Sector Project Loan # 4843-In Consultancy Services and 
Project Preparatory Studies For Package II (Phase II) contract requires for the supply of a laser 
profilometer that explicitly collects roughness (and video) data.  Additionally, the suggested long 
term asset management performance measures require the collection of robust rutting data.  
While not covered in the RFP, we strongly recommend the collection of texture data as it can also 
be readily collected at a minimum addition to cost. 

The ROMDAS system, as produced and sold by DCL, was nominated within the Opus submission 
as being a suitable instrument with which to meet the above contractual requirements.  This report 
has examined the ROMDAS solution in terms of: 

·  Ability to meet the RFP requirements; 
·  Support within India; 
·  Track record; 
·  Flexibility and Ongoing Development; and 
·  Affordability. 
 

A basic comparison with four other devices in the market place was also undertaken to ascertain 
the value for money offered by the ROMDAS equipment.  This confirmed that the ROMDAS 
system is an appropriate solution, with other products either being a higher price for the same 
capability, or a lower capability for the similar price. 

Furthermore, the ability of the ROMDAS system to integrate with both the HIMS database and the 
HDM-4 predictive modelling tool will provide a more usable end result for the PRBDB. 
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Appendices 

6.1 Appendix A – ROMDAS Brochure 
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6.2 Appendix B - Dynatest Brochures 
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Dynatest Model 5051 Mk III - Road Surface Profiler (RSP) 

The Dynatest Model 5051 Mk-III RSP is a modular product line of vehicle mounted, highway speed 
pavement roughness and profile measurement systems. The product line consists of a series of “L” 
(Laser displacement sensor) versions which are state-of-the-art, laser-based longitudinal & 
transverse pavement profile and roughness measurement test systems. Capabilities of the “L” series 
range from a single wheel path longitudinal profile, through a standard “South Dakota profiler” 
configuration, up to a maximum 21 laser high-end longitudinal and transverse profile measuring 
system.  

The RSP is capable of real time continuous highway-speed measurements of longitudinal profile 
(International Roughness Index (IRI) and Ride Number (RN)), transverse profile, rut depth, macro 
texture and geometrics (crossfall, curvature and gradient). Measurements can be referenced to linear 
chainage or GPS, allowing easy integration to Geographic Information Systems (GIS). 

Flexible vehicle layout and sensor mounting configurations are available, including a roughness 
measurement system bumper mounted “rut bar”. The standard Mk-III 5051 RSP Test System 
includes high speed matching electronic registration hardware and software for automatic recording 
and data processing. The systems are virtually vehicle independent, i.e. they may be used on a wide 
range of available vehicles.  

The following chart outlines typical Mk-III 5051 RSP versions and descriptions:  

Configuration Guide 

L = Laser-Based Profile Measurement System  

x = Number of Lasers  

y = Number of Accelerometers (for longitudinal profile)  

C = Crossfall / Grade / Radius of Curvature Option  

 

Version 
 (L)x.y(C) 

Description / Purpose 

L1.1 One Wheel Path Longitudinal real-time Profile and IRI,  

Lx.1 
(5 �  x  �  21) 

One Wheel Path Longitudinal real-time Profile and IRI, 
Transverse Profile and real-time Rut(s)  

Lx.2 
(2 �  x  �  21) 

Two Wheel Path real-time Longitudinal Profile and IRI. 
If x � 5: Transverse Profile and real-time Rut(s)  

Lx.2C 
(5 �  x  �  21) 

Above Version (Lx.2) plus Post Processed Crossfall / Grade / 
Radius of Curvature  

An accelerometer is used to obtain vertical vehicle body movement, and a laser sensor is used for 
measuring the displacement between the vehicle body and the pavement. Road profile 
measurements are then obtained by summing the body movement with the appropriate body-road 
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displacements. IRI is calculated in accordance with World Bank Specifications. The measured 
longitudinal profile meets the Class 1 precision and bias specifications as defined by ASTM E-950. 

The longitudinal pavement profile is calculated, graphically displayed and stored in real-time as 
elevation values at selectable intervals (for every approx. 25 mm of road travelled or more), from 
which the IRI is calculated (in accordance with guidelines in ‘World Bank Technical Paper No.46’), 
displayed and stored in real-time. IRI values are calculated in real time for each pre-selected interval 
(of 5 m or more).  

Additional features of the system are: 

·  It is capable to report profile data under a various profile indexes such as International 
Roughness Index (IRI), Profile Index (PI), Ride Quality Index (RQI), Ride Number (RN), 
Half-car Roughness Index (HRI) 

·  The System can be operable at a wide range of speeds up to 110 km/h 
·  The System has a repeatability error on IRI data of typically less than 5% (coefficient of 

variation) or 0.1 m/km. 
·  All output data is stored in ASCII format. 

 
Number of Lasers 
The RSP is a modular system that can be upgraded at any time and therefore you can purchase a 
minimal system and then look to expand it in the future. 
 
Standard lasers are 16kHz selcom lasers, texture lasers are 62.5kHz laser, either can be used in any 
configuration, there can be a maximum of 3 texture lasers in any system. 
 
Examples 
L1.1 1 laser sensor and 1 accelerometer, measures the IRI/RN in one wheel path 
L1.1T 1 Texture laser sensor and 1 accelerometer, measures the IRI/RN and 

macrotexture in one wheel path  
  L2.2 2 laser sensors and 2 accelerometers, measures the IRI/RN in two wheel 

paths 
L2.2T 1 Texture laser sensor, 1 standard laser sensor, 2 accelerometers, measures 

the IRI/RN in both wheel paths, and macrotexture in one wheel path  
  L3.2 3 laser sensors and 2 accelerometers, measures the IRI/RN in both wheel 

paths and in the center line 
L3.2T 1 Texture laser sensor, 2 std. laser sensors, 2 accelerometers, measures the 

IRI/RN in both wheel paths and in the centerline, and macrotexture in one 
of these three lines 

 
5 laser sensors is the minimum requirement for measurement of transverse profile and the ability to 
add an IMS. 
 
The Inertial Motion Sensor (IMS) allows for the measurement of the geometric measurement 
(Gradient, crossfall and radius of curvature), obviously as above texture can be added also. 
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Examples 
L5.2 5 laser sensors, 2 accelerometers, measures the IRI/RN in both wheel 

paths and in the centerline, plus cross profile and right side, left side and 
full lane ruts 

L17.2 7 laser sensors, 2 accelerometers, measures the same as the L5.2, but 
with higher accuracy for cross profile and right side, left side and full 
lane ruts, see below. 

L17.2CT Same as L17.2, but with the additional capability of measuring 
geometric data (gradient, crossfall and radius of curvature) AND 
macrotexture in one line. 

 
The graph below is a study from Sweden that shows the benefit of adding lasers when determining 
the rut depths. The Dynatest reading of this is that the optimal number of laser sensors is between 
11-17, above this there is little benefit, but a large amount of cost for the additional laser sensors 
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Standard Unit with Winged Laser 

 
 
 

RSP L13.2 T 2m  SHORT beam, 3.2m measuring width 
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6.3 Appendix C - Roadware Data Sheets 

 



Punjab State Road Project: High Speed Data Collection Equipment 

 8-00719.0B/B31AC 

 14 August 2008 22 

 

 


