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ABSTRACT 

Deploying innovations in transportation products and services to Stage 5 of the product 
development process represents a growing challenge for the California Department of 
Transportation’s (Caltrans) Division of Research and Innovation (DRI). This technical 
agreement focused on communicating the promise of select products and services 
through outreach and promotion in an effort to gain broader knowledge, understanding, 
and acceptance of the innovations leading to their adoption by Caltrans and the 
transportation community at-large.  Attention is given to outreach and promotion of 
ROSA-CRP which addresses integration of traffic collision data packaged in a web-
based analysis tool utilizing the Continuous Risk Profile approach to improve 
identification of high collision concentration locations, and the CCIT portfolio of Caltrans 
sponsored projects including the Mobile Century and Mobile Millennium projects that 
opened the door to the use of GPS smart phones as traffic probes for determining real-
time traffic flows.  
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EXECUTIVE SUMMARY  

This document represents the final report for a Caltrans - California Center for Innovative 
Transportation (CCIT) project, Technical Agreement 65A0306.  The goal of this project, 
Promoting Research Results and New Technologies: Making the Case for Accelerated 
Deployment was to accelerate, via outreach and promotion, the deployment of promising 
projects of importance to the Caltrans Division of Research and Innovation.  

Three categories of outreach and promotion -- (i) internal, (ii) external, and (iii) a mix of 
both -- have been used to organize this document and to illustrate differences in the 
application of each type using guidance from Report 610, the NCHRP guidebook on 
communicating the value of transportation research. 

Originally proposed project work plan included four broadly defined tasks: 1) selection of 
the project for accelerated deployment, 2) assessment of the business/operational need 
for accelerated deployment, 3) internal and external promotion of the project, and 4) 
establishment of a framework to assess the value of accelerating deployment. 

Early on in the project DRI provided background information on a short-list of potential 
projects for internal promotion including WeatherShare, Responder, IRIS, Fog Detection, 
and Identification of High Collision Concentration Locations (HCCL) Using the 
Continuous Risk Profile Approach (CRP). DRI directed CCIT to focus attention on 
accelerated deployment of CRP (later called ROSA-CRP) based upon the research 
findings in the December 2008 California PATH report, Methods for Identifying High 
Collision Concentration Locations for Potential Safety Improvements ((UCB-ITS-PRR-
2008-35) (1) and the July 2009 SafeTrec report, The Continuous Risk Profile Approach 
for the Identification of High Collision Concentration Locations on Congested Highways 
(UCB-ITS-TSC-2007-6-Updated July 2009) (2).  

DRI also directed CCIT to maintain flexibility to provide deployment assistance – 
particularly external outreach and promotion – for in-progress, high profile, innovative 
projects including Mobile Century and Mobile Millennium. This sharpened focus of the 
project from the four broadly defined tasks to emphasize outreach and promotion with 
special attention given to ROSA-CRP. 

Outreach and promotion for the Mobile Century and Mobile Millennium projects included 
the creation of project fact sheets, websites, video segments, and posters to broadly 
communicate the value and significance of using smart phones as traffic probes to a 
range of external audiences including other transportation agencies, the media, and to 
the public at-large.  

Also requested by DRI was the creation of mixed audience outreach and promotion 
materials highlighting the portfolio of CCIT projects sponsored by Caltrans. This included 
the production of the 2008-2009 CCIT Biennial Report of activities, a services brochure 
emphasizing the movement of transportation innovations from research to real-world 
implementation, the development of a CCIT website (http://www.calccit.org) highlighting 
CCIT’s unique academic-public-private partnership approach to accelerating 
deployment, as well as project specific fact sheets. 
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Accelerated deployment of CRP focused largely on internal outreach and promotion to 
Caltrans district offices. The emphasis of the Caltrans internal effort was orientation and 
training on the use of the web-based database and analysis tool called ROSA – 
ROadway Safety Analysis. ROSA combines the existing sources of traffic collision data 
available from the Traffic Accident Surveillance and Analysis System (TASAS) with the 
analysis capabilities of the Federal Highway Administration (FHWA) SafetyAnalyst 
software package for HCCL identification, but uses CRP as the methodology.   

In addition to providing functions currently available within TIRTS, ROSA offers 
important new functions that dramatically improve and modernize the traffic collision 
data and report tracking system. The aim of the advanced functionality within ROSA is to 
enhance communication among safety engineers and planners to optimize financial and 
human resource utilization while also improving highway safety.  

This report summarizes ROSA-CRP and its functionality and identifies the next step 
toward Caltrans adoption, now underway as Technical Agreement 65A0373, 
Experimental Evaluation of the Continuous Risk Profile (CRP) Approach to the Current 
Caltrans Methodology for High Collision Concentration Location Identification. 
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BACKGROUND 

Originaly proposed, the goal of Promoting Research Results and New Technologies: 
Making the Case for Accelerated Deployment was to facilitate and accelerate, via 
outreach and promotion, the deployment of transportation research and innovation. A 
key objective was to assist the Caltrans Division of Research and Innovation (DRI) 
promote promising – cutting edge, high profile – transportation products and services 
through Stage 5 of the Caltrans project development process shown in Figure 1.   

 

Figure 1: Caltrans-DRI five stages of research and CCIT services. 

 

To achieve this objective, and the ultimate goal of the technical agreement, four broadly 
defined tasks were identified: 

1. Project/product review and selection 

2. Business case development 

3. Development of internal and external promotional materials and events 

4. Development of an economic framework to assess the value of research 

Critical to accomplishing these tasks was that the projects or products considered for 
inclusion in the technical agreement be, a) readily identified by their ability to solve a 
serious transportation issue, b) intuitively promise a significant benefit over cost, and c) 
possess a high likelihood for deployment success by DRI.  

From the outset, however, these criteria posed a significant challenge to progress. DRI 
provided early background information for a short-list of candidate projects/products 
including WeatherShare, Responder, IRIS, and Fog Detection.  The final determination 
directing CCIT to make Identification of High Collision Concentration Locations Using the 
Continuous Risk Profile Approach the focus of the technical agreement was made by 
DRI.  
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DRI's decision to proceed with CRP was based on the findings of the December 2008 
California PATH report, Methods for Identifying High Collision Concentration Locations 
for Potential Safety Improvements (UCB-ITS-PRR-2008-35) (1) and the July 2009 
SafeTrec report, The Continuous Risk Profile Approach for the Identification of High 
Collision Concentration Locations on Congested Highways (UCB-ITS-TSC-2007-6-
Updated July 2009) (2).  More about the factors leading to the selection of CRP will be 
discussed in the section on ROSA-CRP. 

At the time CRP was selected to be the focus of the technical agreement in December 
2009, DRI brought additional clarity to the project by focusing the four broadly defined 
tasks to emphasize outreach and promotion for in-progress projects including ROSA-
CRP and the CCIT project portfolio. As a result, outreach and promotion associated with 
the execution of technical agreement presorted here was divided into three categories. 

Category I, illustrated by ROSA-CRP, represents outreach and promotion largely 
internal to Caltrans. Category II, illustrated by Mobile Century and Mobile Millennium, 
represents outreach and promotion largely external to Caltrans. Category III, illustrated 
by the CCIT project portfolio sponsored by Caltrans, represents outreach and promotion 
at a mix of both internal and external audiences.  

This document is organized to provide a discussion of each of the outreach and 
promotion categories described above, with the most extensive discussion given to 
Category I where approximately sixty percent of the technical agreement budget was 
utilized.  

Sections of the document addressing outreach and promotion of ROSA-CRP include a 
discussion of the method, navigation of the technical and institutional pathways 
necessary to successfully achieve deployment, and a description of the functionality of 
ROSA.  
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CATEGORY 1: INTERNAL AUDIENCES 

OUTREACH & PROMOTION OF ROSA-CRP WITHIN CALTRANS 

INTRODUCTION: CRP "THE METHOD" 

Reducing the estimated 200,000 collisions that occur annually on California highways, 
and the potential tort liability they represent, is a high priority for Caltrans. Though 
resources devoted to collision investigations and improvements are significant, the 
statewide economic picture demands that more be done with less. 

A promising new method for monitoring traffic collision data called the Continuous Risk 
Profile (CRP) approach, proposed by Chung et al. in July 2009 (2) not only showed the 
potential for improvements in highway safety, but also demonstrated significant resource 
savings both in terms of dollars and time spent on collision investigations. 

In brief, CRP offers a number of advantages over the existing methods for detecting high 
collision concentration locations including the current Sliding Moving Window (SMW) 
method used by Caltrans for more than 30 years. Specifically, CRP does not require 
segmentation of the roadway under investigation, nor does spatial correlation in the data 
affect the results of a collision analysis.  

Though highly technical in its foundation, the bottom line message is that CRP 
significantly reduces the number of false positive results (i.e., identifying a site as an 
high collision concentration location when it is not) when compared to the SMW method 
(See Table 1). This directly translates into fewer sites requiring a safety investigation 
and the redirection of limited financial and human resources to higher priority locations 
where investment in collision countermeasures would demonstrate the greatest 
improvement in public safety. (2) 

Given the potential improvement to public safety coupled with significant monetary and 
labor savings it's clear to see why DRI would want to accelerate adoption of the CRP 
approach statewide.  

The challenge for CCIT was to navigate CRP from a promising concept demonstrated at 
small scale on 413 miles of freeway in one Caltrans district to a multi Caltrans district 
pilot test leading to statewide adoption. 

To address the challenge CCIT forged an internal collaboration with the Deployment 
Branch of DRI to develop an outreach and promotion roadmap to guide the statewide 
deployment. Essential to the roadmap was the development of a set of deployment 
questions that would be used as the framework for building an internal outreach and 
promotion strategy. The set of roadmap questions included: 

 Who are users of CRP?  
 How would they benefit?  
 What current problem is being addressed? 
 What is innovative about CRP?  
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 Is there competition to CRP?  
 What is the track record of comparable solutions? 
 What prevents CRP from being implemented right away?  
 Is procurement involved?  
 Are standards and specifications required?  
 Are there salient operational, institutional, or legal implications?  
 How significant is the challenge posed by these implications? 
 Have previous efforts presented CRP to a wide audience of practitioners 

and decision-makers? 
 Have previous efforts identified customers and stakeholders, inside and 

outside of Caltrans? 
 Have previous efforts identified potential business/operations models to 

introduce CRP into daily practice? 
 Have previous efforts quantified the costs and benefits to Caltrans and 

society? 
 

Arriving at the list of roadmap questions above was driven by a review of previous 
Caltrans sponsored research addressing the problem of HCCL identification, a review of 
internal documentation evaluating performance of the current Caltrans HCCL procedure 
and recommendations for improvement – both short and long term, and finally extensive 
conversations with Caltrans traffic safety professionals statewide.  
 
This wealth of information was then methodically processed using new guidance on 
communicating the value of transportation research described in the 2009 National 
Cooperative Highway Research Program (NCHRP) Report 610. (3) Specifically 
employed by CCIT was the communications process (Context  Strategy  Content  
Channels  Style) and associated methods described in NCHRP, Report 610.  
 
In effect, NCHRP Report 610 became the roadmap, or operational framework, utilized 
by CCIT for all three categories of project outreach and promotion. 
 

PATHWAYS TO ACHIEVING ROSA-CRP ADOPTION 

To tackle the internal outreach and promotion questions raised during CCIT’s application 
of the communication process described in NCHRP, Report 610 it became evident that 
two distinct pathways would be needed to achieve successful statewide adoption of 
ROSA-CRP.   

One pathway would need to address outstanding technical issues surrounding CRP as 
the procedure of record to be utilized throughout Caltrans for HCCL identification in the 
future.  

The second pathway, viewed as more qualitative and perhaps less tangible, but no less 
significant, would need to address institutional barriers associated with the widespread 
implementation of a new procedure that would replace one with more than a 30 year 
history. Also included here is the added dimension posed by what has incorrectly been 
labeled as competition to the CRP approach, namely the FHWA SafetyAnalyst program. 



5 

 

ADDRESSING THE TECHNICAL ISSUES PATHWAY 

Responding to issues relating to the first pathway involved creating a stronger technical 
foundation for adoption of CRP by applying the approach to an expanded list of highway 
routes from multiple Caltrans districts, and to experimentally compare via simulation the 
outcomes of CRP versus SMW analyses. The scope of this effort was determined to be 
beyond the outreach and promotion scope of the project being reported here, which led 
to the creation of Technical Agreement 65A0373, Experimental Evaluation of the 
Continuous Risk Profile (CRP) Approach to the Current Caltrans Methodology for High 
Collision Concentration Location Identification currently underway by CCIT.  The primary 
goal of 65A0373 is to quantitatively demonstrate the efficacy of CRP as a state-of-the-
practice approach for HCCL identification. Results from the project are anticipated in 
March 2012. 

ADDRESSING THE INSTITUTIONAL ISSUES PATHWAY 

Issues associated with the second pathway to CRP adoption, namely institutional 
barriers, are summarized here and organized thematically by issue. 

UNDERSTANDING WHAT CRP "IS" 

Chief among the institutional barriers to Caltrans' adoption of CRP is achieving an 
understanding of what CRP "is" and how it relates with to the current Caltrans HCCL 
process.   

The current Caltrans HCCL method (SMW), imbedded in TASAS the legacy system 
database for the analysis of Table C and Wet Table C, shown in Figure 2, has a 30-year 
institutional history.* 

Overcoming the inertia associated with transitioning from a familiar, well-established 
procedure to a new one, regardless of the benefits, can be difficult particularly when the 
new method is not well understood by the intended users. 

 

*Note: Readers of this report requiring detailed information about TASAS, Table C and Wet Table 
C should review the Table C Task Force Summary of Task Force’s Findings and 
Recommendations dated September 2002. (4)  
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TASAS

Current Method

Table-C

TSN/TIRTS

Table-B, TSAR

CRP Method

Improve Detection

 

Figure 2: Relationship of CRP to the Caltrans TASAS legacy system database and the Table C, 
Wet Table C methodology for HCCL identification. 

 

In the case of CRP, Caltrans safety engineers have long recognized that the SMW 
method suffers from a high false positive rate (i.e., identifying sites for safety 
investigation when one is not needed). (4)  

However, in spite of this, there has been reluctance to embrace CRP as the Caltrans 
HCCL method of record due concern that CRP has been tested on only 413 miles of 
roadway. The limited number of CRP test miles has raised the issue of whether the 
method would filter out so-called "true hotspots" presently identified by SMW, leaving 
Caltrans vulnerable to potential litigation. 

Although previous research conducted by Chung et al. (2) demonstrated that CRP 
detected all of the true hotspots identified by SMW as summarized in Table 1, CCIT 
recognized that a multi-district experimental evaluation of CRP and SMW was needed to 
create confidence in the method among Caltrans traffic safety professionals. To more 
fully establish the efficacy of CRP for HCCL identification and analysis, CCIT is now 
performing an experimental evaluation of CRP and SMW under Technical Agreement 
65A0373. 
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Table 1: Comparison of SMW and CRP true hotspot and false positive counts for a 413-mile 
test section of California freeway. Note that the CRP method located all true hotspots and 

significantly fewer false positives compared the SMW approach. 
 

Perhaps more importantly, it was clear from meetings with Caltrans headquarters and 
district staff that confidence in CRP had less to do with the miles tested, than having a 
complete theoretical understanding of the method. In effect, that which could not be 
understood would be rejected. 

WHERE ROSA FITS IN THE EXISTING CALTRANS PROCEDURE 

To address this barrier, CCIT initiated an extensive on-site outreach and promotion 
campaign to traffic safety professionals in all twelve Caltrans district as well as Caltrans 
headquarters. Rather than bring all 170+ Caltrans safety professionals up to speed on 
the statistical underpinnings of CRP, of interest to few, CCIT adopted a practical strategy 
focusing on the ROadway Safety Analysis (ROSA) web-based software application 
toolkit that incorporates CRP. 

Shifting attention to ROSA (Figure 3) and its analytic capabilities enabled CCIT to 
actively engage Caltrans safety professionals in the process of better understanding 
CRP while also providing them with an opportunity to add new functional features to the 
application that would increase both the efficiency and effectiveness of the work they 
perform. 
 
In effect, CCIT turned the conversation from equations and statistical methods to one 
emphasizing modernization, simplification, and resource optimization driven by the input 
of traffic safety professionals at the ‘where the rubber meets the road’ level. 

Miles Examined Accident Hotspots 
(HCCL)  

Expected HCCLs 
using SMW 
method 

Expected
HCCLs 
using 
CRP 
method 

413 miles 9 sites 62 sites 20 sites 

False positives  53 sites 11 sites 
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TASAS

Current Method

Table-C

TSN/TIRTS

Table-B, TSAR

CRP Method

Improve Detection

ROSA

 

Figure 3: Relationship of ROSA to the Caltrans TASAS legacy system database and Table C, Wet 
Table C. 

For example, safety engineers can currently perform standard Table C, Table B, and 
TIRTS analyses to collect statistics about an accident site before conducting a field 
investigation.  However, the existing system lacks the analytic flexibility, desired by 
investigators, to accommodate custom analyses in a timely manner.   

As an example, a request to locate where rear-end type collisions occur during the AM 
and PM peak periods within a 20 mile freeway corridor over a period of years, would 
require many hours of effort by an investigator.  The same request, using ROSA, would 
be completed within a few minutes. 

ROSA also enables safety engineers to attach GPS-referenced digital images of an 
investigation site as well as the as-built construction drawings.  Consolidation of the 
various sources of site investigation information in ROSA not only increases the 
analytical power available to investigators, but also streamlines documentation that can 
be invaluable during litigation. Using ROSA, investigators can also graphically visualize 
where safety improvement projects have been implemented with respect to the site 
under investigation.  

ROSA has been widely accepted among, and in fact, endorsed by, safety engineers for 
its user friendliness, analytic features that expedite routine tasks, and making essential 
information needed for safety analysis available with just a few clicks of a mouse. (See 
Table 3.) 

Summarized in Table 2 are the results of a five-question survey administered during 
each on-site district orientation and training for ROSA-CRP between December 2009 
and November 2010.  A total of 86 respondents, representing all twelve Caltrans district 
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offices, completed the survey. 

 

ROSA Survey Questions 
1 (Strongly Disagree) to 

 5 (Strongly Agree) 

1. Statewide implementation of ROSA/CRP should be 
a high priority for Caltrans. 4.55 

2. Use of ROSA/CRP will aid me in the performance of 
my Caltrans duties. 4.48 

3. Inclusion of STIP/SHOPP info in ROSA is a value-
added benefit. 4.67 

4. I would like to begin training on the use of ROSA-
CRP as soon as possible. 4.36 

5. Reclassification of the current Caltrans Highway 
Rate Groups is necessary.  4.24 

Table 2: Summary of ROSA-CRP survey results obtained from 86 traffic safety professionals 
representing all twelve Caltrans district offices. 

Also gleaned from the surveys were common and noteworthy responses given by traffic 
safety professionals concerning the features of ROSA they found to be most beneficial 
as well as suggestions for new features to be added. Table 3. 
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 Common Responses  Noteworthy Responses  

Most 
Beneficial 
Aspects of 
ROSA 

 Reduction of false positives 
 

 Real-time ability to see and 
analyze data results 
faster/more accurately  
 

 User-friendly system with 
quick responses  
 

 Significant improvement form 
current Oracle-based system 
 

 Inclusion of completed and 
under-construction projects 
 

 Inclusion of STIP and 
SHOPP is very beneficial  

 
 

 Everything about ROSA is so 
easy to use and understand! 
 

 Almost instantaneous 
identification of hotspots – 
huge time saver! 
 

 The fact that it’s here; we’re in 
dire need of moving beyond the 
Oracle system  

Additional 
Features to 
Include in 
ROSA 

 Redo the rate groups 
 

 Collision diagram that 
improves upon current ACD 
Caltrans program  
 

 Ramps and intersections, 
motorcycles and bikes 
 

 Street or aerial view 
 

 Photo log  
 

 Use of SWITRS for real-
time analysis 
 

 Minor projects in addition to 
STIP/SHOPP 
 

 Previous investigations  

 Implementation of historical 
reports to allow for easy access 
to past investigations of the 
subject locations under study  
 

 Giving access to other 
engineers to view TIRs would 
be helpful  
 

 Expand the types of collisions 
 

 Pictures! 

Table 3: Summary of common and noteworthy written comments given by survey 
respondents. 

A summary of ROSA functions, demonstrated to traffic safety professionals at each on-
site orientation and training session, is presented in the section on ROSA "The Tool". 
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ADDRESSING THE COMPETITION 

FHWA SAFETYANALYST, FEDERAL HIGHWAY SAFETY MANAUAL & CRP 

Second only to understanding what CRP "is" the next significant institutional barrier to 
adoption of ROSA-CRP is the perception that a comparable competing product has 
already been deployed and is available for widespread use.  

The so-called competitor is the SafetyAnalyst program developed by FHWA as a one-
size fits all solution for collision analyses and safety improvement prioritization. The 
purpose of the SafetyAnalyst program is to use available data sources to review the 
entire roadway network of a given highway agency and identify and prioritize sites for 
detailed investigation and subsequent countermeasure implementation. The system 
utilizes Safety Performance Functions to drive the ranking process.  

The Safety Performance Function (SPF) is an observed mathematical relationship of an 
explanatory variable (in most cases, average annual daily traffic (AADT) volume) and 
collision frequency.  To develop an SPF, one needs to have (a) AADT, (b) traffic collision 
data, and (c) the start and end post-mile of different roadway classification groups.  
Currently Caltrans classifies highways into 67 groups and there is no systematic way of 
getting this information except by running Table B with the group breakdown option 
checked.  An example of a Caltrans SPF is shown in Figure 4. 

SPFs are regression models for estimating the predicted average crash frequency of 
individual roadway segments – the parameters in an SPF can be estimated using 
different methods.  

The SafetyAnalyst software developed by FHWA comes with default SPFs that have 
been developed using data from multiple states.  The SPFs within SafetyAnalyst can be 
replaced with SPFs developed specifically by a given transportation authority.   

Based upon how much the observed value deviates from the SPF, the software can 
detect hot spots and rank them.  Then, based upon the collision modification factor 
(CMF) of a countermeasure, SafetyAnalyst can be used to assist a safety engineer in 
selecting a countermeasure.  The most up to date CMFs are publicized by FHWA at 
http://www.cmfclearinghouse.org/.   
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Figure 4: Example of Caltrans SPF for Highway Group 64 

ROSA-CRP also uses SPFs in the ranking process. What is frequently misunderstood is 
that in order to effectively use either SafetyAnalyst or ROSA-CRP, unique SPFs for each 
highway classification group (or appropriate subset thereof) will need to be developed by 
Caltrans.  Also misunderstood is that both ROSA-CRP and SafetyAnalyst use HCCL 
identification methods that are consistent with the Federal Highway Safety Manual 
(FHSM). Caltrans' adoption of ROSA-CRP would be not in conflict with the procedures in 
the HSM. 

The logic behind the CRP method is consistent with the procedures proposed in the 
Federal Highway Safety Manual (FHSM) for HCCL identification.  Within the FHSM, the 
Sliding Moving Window Method (SMW) and Peak Searching (PS) methods are 
presented.  SMW, PS, and CRP each represent different HCCL screening methods. 

The Sliding Moving Window Method (SMW) and PS methods can be used in 
SafetyAnalyst. ROSA however, can utilize SMW, PS, and CRP.  

When the SMW method is used, the collision rate within a fixed window size is 
compared with to a selected performance measure described in Table 4-2 of the FHSM. 
When the PS method is employed, the roadway segment is subdivided into windows of 
similar length. The size of the windows used by the PS method start of 0.2 miles and 
increase gradually until finally reaching the full length of the roadway under investigation. 
For each window, the selected performance measure is calculated. By contract, 
utilization of CRP filters noise contained in the collision data using a weighted moving 
average technique and then plots the collision risk profile continuously along the 
highway.  

The only difference between the SMW and PS methods is the way these methods 
segment the freeway.  An advantage of the CRP approach is that segmenting of the 
roadway is unnecessary since it employs continuous evaluation of risk along the length 
of the corridor. 
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ROSA VS SAFETYANALYST 

A common criticism of the SafetyAnalyst software, reported by safety professionals who 
have attended workshops on its use, is the lack of user friendliness associated with the 
system. Were Caltrans to adopt use of the SafetyAnalyst package, users may be 
reluctant to utilize it due to difficulties experienced when attempting to perform analyses 
with the product. Counter to this is the approach CCIT has employed with ROSA-CRP 
which has actively involved users throughout development of the toolkit inclusive of the 
statistics used to generate reports.  

 

Table 4.  Comparison of FHWA SafetyAnalyst to UCB/Caltrans ROSA HCCL analysis application 
software. 

Finally with regard to SafetyAnalyst is the cost. As currently marketed, the fee for a 
single workstation or site license for SafetyAnalyst is $15,000 and $25,000 per year, 
respectively. 

Additionally, the product requires installation, estimated at $350 per workstation. Also for 
consideration is the need for maintenance and upgrading of the product in the future.  

ROSA, by contrast, is a web-based application developed collaboratively by a Caltrans 
engineer and researchers from the University of California, The current version of ROSA 
works with the current Caltrans SPFs, and like SafetyAnalyst, ROSA can be used with 
other SPFs. ROSA minimizes Caltrans' cost by offering a web-based product, owned by 
Caltrans that can be easily maintained and upgraded from a single location like CCIT.  

Perhaps most importantly, ROSA-CRP effectively eliminates the need for paper 
documentation and recordkeeping saving both space and labor, while also providing the 
flexibility to produce customized reports specific to the needs of investigators. 

Table 4 provides a comparison of SafetyAnalyst features to those of ROSA. 

 

Safety Analyst Roadway Safety Analysis
Develped by FHWA Caltrans Engineer and UCB 
Type workstation web based
Annual license fee for Caltrans $15,000 per station or $25,000 for site None

Network Screening Tool SM and PS Currently CRP, but SM and PS can be used.
Ecomonic Appricsal Uses CMF. Ready to use. Uses CMF. Module not yet included.
Can it be used to document findings from 
site investigation?

N.A. Yes

Can it be used to locate STIP and SHOPP 
location?

N.A. Yes

Abiltiy to attatch GPS referenced site 
images with a site

N.A. Yes

Ability to conduct corridor wide safety 
analysis

N.A. Yes

Can the functions within the application be 
modifed to meet Caltrans needs?

Maybe. Yes

Is the method used in the software 
consistent with the method explained in 
Highway Safety Mannual?

Yes Yes

Does it use SPF? Yes Yes
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DESCRIPTION OF ROSA “THE TOOL” 
 
This section features a "user's-eye" view of ROSA-CRP highlighting the functionality and 
ease of use of the tool.  
Authorized users may access the ROSA-CRP demonstration site at: http://www.safetrec-
demo.berkeley.edu/rosa/ 
 

1. SPECIFYING THE INVESTIGATION SITE 

 
Selecting year, date, and route information is easily obtained via dropdown menus 
customized to meet the needs of each Caltrans district. After selecting the route, the 
user can see the starting and end point on the map. The user may also use the pushpin 
feature on the map to define the start and end points of the route for analysis.  With the 
route defined, a user can see the CRP graph for the section by clicking the “Show CRP” 
button. This graphically shows the result of the CRP analysis. If the user has a sub-
section to analyze in detail from the CRP graph, clicking the starting and end point on 
CRP graph in select mode will produce the analysis for the sub-section (Figure 5). 
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Figure 5: Specifying the investigation site. The red pushpins represent the complete roadway 
segment under analysis. The yellow pushpins represent a sub-section for detailed analysis. 
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2. VIEWING STIP AND SHOPP PROJECT INFORMATION 

 
 A feature universally requested by safety engineers was the addition of STIP and 
SHOPP project information to ROSA.  This function provides users with a history of STIP 
and SHOPP projects occurring within the roadway segment under analysis (Figure 6). 

 

 
 

Figure 6: Display of STIP and SHOPP project information within the roadway segment of 
interest. STIP projects are presented by green dots. SHOPP projects represent red dots. 

Clicking on a dot will generate a bubble depicting the relevant project history. 
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3. GRAPHICAL REPRESENTATION OF CRP ANALYSIS RESULTS  

 
The CRP analysis function dramatically reduces the time required to analyze the data 
from days or hours to just minutes. The result shows location information including route, 
period, post mile and collision count. The user can download collision data information 
for the selected section and period into an Excel spreadsheet file. Also depicted is the 
CRP graph for the most recent year, the percent collisions by time of day, and CRP 
graphs and safety performance functions for the selected period (Figure 7). 
 

 
Figure 7: Display of the Selected Route Information, Most Recent Year CRP Analysis, Collision 

History, and Safety Performance Functions. 
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4. COLLISION SUMMARY GRAPHS  

 
This function produces bar graphs of data based on TASAS code definitions for the sub-
section under analysis in left column, and for the complete roadway section in the right 
column within a few seconds. Producing these graphs was previously a time-consuming 
task for safety engineers (Figure 8). 
 

 
 

Figure 8: Summary display of Day of Week, Roadway Surface, Collision Distribution, Primary 
Collision Factor, and Type of Collision for the selected subsection and route under analysis. 
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5. EXTRACTING CRASH DATA BASED ON SELECTED COLLISION FACTORS  

 
Users can select 5 types of collision factors (time of day, roadway surface, collision 
distribution, primary collision factor, and type of collision) for analysis.  Users can also 
use this function to analyze dry/wet as well as fatal/injury patterns (Figure 9). 
 

 
 

Figure 9. Display of Collision Factor Analysis options and Dry/Wet and Fatal/Injury Pattern 
Analysis options. 
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6. PRODUCING & SAVING COLLISION ANALYSIS REPORTS 

 
Upon completing a collision analysis, the user can save all reports and archive them 
using the My Report/CRP function (Figure 10). 

 

 
 

Figure 10. Collision Analysis Reports like the one shown can be archived using the My 
Report/CRP function. 
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7. ANALYZING COLLISION TRENDS 

 
Users can analyze the collision count trends according by severity, roadway surface, 
and type of collision. This function shows the trends of collision counts during a user-
selected period by route (Figure 11). 

 

 

Figure 11: Display of Collision Count Trend options. 

ADDITIONAL  INTERNAL PROMOTION OF ROSA-CRP 

Beyond the promotion of ROSA-CRP to its intended users (safety engineers and traffic 
operations professionals) through active outreach and engagement, CCIT also 
developed high-level, overview outreach and promotion materials for widespread 
distribution to Caltrans management. These materials took three forms.  

The first, shown in Figures 12 and 13, consisted of a highlights sheet that includes a 
project summary, improvements and advantages offered by the product, the readiness 
of the product for deployment, and metrics for gauging the impact and success of the 
project. 
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Figure 12: Front page image of the ROSA-CRP highlights sheet used for high-level 
communication about the project within Caltrans and the transportation community at-large.
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Figure 13: Back page image of the ROSA-CRP highlights sheet used for high-level 
communication about the project within Caltrans and the transportation community at-large. 

 

The second form of high-level outreach and promotion involved presentation of ROSA-
CRP as a featured project on the homepage of the CCIT website 
(http://www.calccit.org/). As a featured project, information about ROSA-CRP was 
immediately accessible to interested Caltrans managers in electronic form.  
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To provide Caltrans managers, and others, with accessible project information, a twelve 
month effort was undertaken to develop and implement an architecture for the CCIT 
website that would accommodate frequent updates that could easily be initiated by 
project managers as project conditions changed or new milestones were achieved. This 
effectively eliminated the need for website updates to be performed by a single 
webmaster as well as the need for specialized website development training. 

The third form of high-level outreach and promotion involved the production of a two-
minute video overview explaining ROSA-CRP and the motivation for its development.  
The mp4 format video can be downloaded by going to: 
http://gateway.path.berkeley.edu/PATH_Downloads/Video/ROSA/ 

Production of the overview video required extensive pre- and post-production covering 
an eight month period. Pre-production included development of the script, screenshots, 
narration (voiceover), and visual content necessary to produce the video. Post-
production included editing, segment timing, and voiceover corrections. 

The combination of Category 1 outreach and promotion elements utilized by CCIT to 
advance deployment of ROSA-CRP has been used by DRI as a model for the internal 
promotion of other projects including See-Through Bridge Rail, Safety Edge, ShakeCast, 
Virtual Design Construction, Networked Traveler, Warm Mix Asphalt, Rapid Rehab, and 
WeatherShare.  
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CATEGORY 2: EXTERNAL AUDIENCES 

Although ROSA-CRP became the primary focus of this technical agreement, DRI also 
requested that CCIT assist with the external outreach and promotion of two notable high 
profile Caltrans sponsored projects Mobile Century and Mobile Millennium. Both projects 
featured the groundbreaking innovation of using GPS smart phones as traffic probes for 
real-time traffic flow determination.  

To accomplish this, CCIT utilized that assistance of web and print designers, copy 
editors, and communications specialists to develop a unique “brand” for each project. 

Development of the project brands required extensive consultation with the research 
team as well as the creation of user focus groups.  

Focus groups were utilized to assist the CCIT communications team with the 
development of recruitment materials aimed at engaging and retaining members of the 
public to be participants in the research effort. Figure 14 is an example of a recruitment 
flyer for the Mobile Millennium project. Note the flyer includes the URL for the Mobile 
Millennium website used to provide research participants with near daily updates of the 
project. (Figure 15.) 

 

 

Figure 14: Image of the Mobile Millennium flyer distributed to individuals interesting in being 
a pilot study participant. 
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Figure 15: A participant of the Mobile Millennium project utilizing the project website to 
obtain the latest project news. 

Other forms of project “branding” utilized by CCIT for high profile projects like Mobile 
Century and Mobile Millennium included posters (Figure 16) and project fact sheets 
(Figure 17) used at conferences and professional meetings to summarize technical 
features of the projects as well as to promote members of the research partnership.  

The suite of external outreach and promotion materials – websites, posters, flyers, and 
fact sheets were also accompanied by “branded” media spreads such as one presented 
in the Appendix I published by Information Quarterly featuring the Mobile Millennium 
project. 
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Figure 17: Front page image of a fact sheet for Mobile Millennium used to disseminate project 
information to a wide audience. 
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CATEGORY 3: INTERNAL & EXTERNAL AUDIENCES 

Last among the outreach and promotion materials produced by CCIT for DRI were those 
designed to communicate with both internal and external audiences. 

In this category are the CCIT website (http://www.calccit.org) (Figure 18), CCIT 2008-
2009 Biennial Report (http://www.calccit.org/?page=resources), CCIT services brochure 
(Figure 19) and CCIT project fact sheets (Figures 20-28).  These collectively present 
high-level information highlighting the mission, values, organization, and capabilities of 
CCIT to successfully accelerate deployment of DRI research. 

 

Figure 18: The homepage of the CCIT website. Note the three featured projects including 
Mobile Millennium and ROSA-CRP. 
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Figure 19: Inside image of the CCIT tri-brochure promoting the creation of partnerships. 
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FACT SHEET INDEX  

 

 

Figure Title Page(s) 

20 Testbed Integration and Maintenance of Berkeley Highway 
Laboratories 

32-33 

21 Corridor System Management Plan Microscopic Traffic 
Simulation Evaluation 

34-35 

22 EDAPTS 36-37 

23 Online Transit Trip Planning for Small Agencies with Google 
Transit 

38-39 

24 Hybrid Data Traffic Collection Roadmap: Pilot Procurement of 
Third Party Traffic Data 

40-41 

25 Hybrid Data Traffic Collection Roadmap: Objectives and Methods 42-43 

26 Hybrid Data Traffic Collection Roadmap: Travel Time in District 3 44-45 

27 Limited Deployment Pilot Project: Monitoring Truck Traffic 
Patterns in Caltrans District 7 

46-47 

28 Implementation and Evaluation of Automated Vehicle Occupancy 
Verification 

48-49 
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Figure 20: Fact Sheet on Tested Integration Maintenance of Berkeley Highway Laboratories 
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Figure 21: Fact Sheet on Corridor System Management Plan Microscopic Traffic Simulation 
Evaluation 
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Figure 22: Fact Sheet on Deployment Support of Efficient Deployment of Advanced Public 
Transportation Systems (EDAPTS) 
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Figure 23: Fact Sheet on Online Transit Trip Planning for Small Agencies with Google Transit 
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Figure 24: Hybrid Data Traffic Collection Roadmap: Pilot Procurement of Third Party Traffic 
Data 
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Figure 25: Fact Sheet on Hybrid Data Traffic Collection Roadmap: Objectives and Methods 
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Figure 26: Fact Sheet on Hybrid Data Traffic Collection Roadmap: Travel Time in District 3 
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Figure 27: Fact Sheet on Limited Deployment Pilot Project: Monitoring Truck Traffic Patterns 
in Caltrans District 7 
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Figure 28: Fact Sheet on Implementation and Evaluation of Automated Vehicle Occupancy 
Verification  
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CONCLUSION 

CCIT's development of three categories of outreach and promotion emphasizing the 
particular audience to be served – internal, external, and both internal and external –and 
utilizing the guidance of NCHRP Report 610 presents a model for accelerating 
deployment of DRI sponsored research.  

Had outreach and promotion not been an integral element in the evolution of the projects 
presented in here, they might well have remained as merely interesting research 
summarized in technical reports. By actively engaging the media, transportation 
practitioners, and Caltrans management throughout the research process significant 
attention was brought to bear on the technological and societal impacts of this 
groundbreaking work.  

Equally important was the fact that outreach and promotion of these projects (and others 
like them) enabled Caltrans to leverage available resources and to draw the attention of 
industry to create public-private partnerships.  The formation of these partnerships 
spurred the transfer of the technology directly into product development saving years of 
the traditional process of technology transfer.  

In effect, outreach and promotion via project fact sheets, the CCIT services brochure, 
website (http://www.calccit.org), and biennial report 
(http://www.calccit.org/?page=resources) accelerated deployment of the Mobile Century 
and Mobile Millennium research into real-world products now in daily use by the 
traveling public. 
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