
LESSON 1: INTRODUCTION TO ITS/CVO 

Course objectives 

After completing this course, students should be able to: 

• Discuss ITS applications to Commercial Vehicle Operations 
• Explain the four broad program areas of the national ITS/CVO Program  

o Safety assurance 
o Credentials administration 
o Electronic screening 
o Carrier operations  

• Describe the CVISN initiative 
• Relate the CVISN deployment process 

 

Objectives of ITS/CVO 

CVO is an area in which public agencies interact closely with motor carriers to accomplish a 
wide range of activities including vehicle registration, fuel tax collection, driver and vehicle 
inspections, and hazardous materials routing. The idea behind the ITS/CVO program is to use 
ITS technologies to accomplish three broad objectives:  

1. Streamline administrative procedures  
2. Improve highway safety  
3. Increase the productivity of the trucking and bus industries 

 

CVO Issues and ITS Opportunities 

In ITS we are not using technology just for the sake of technology. What we are really trying to 
do is to see how technology can help us solve our current problems, or help us enhance the 
productivity and safety of our system. So what problems are we trying to solve here?  

Well, the ITS/CVO program addresses three broad problems: 

• Difficulties in enforcement of safety and regulatory compliance 
• Complexity of motor-carrier regulatory processes 
• Increase in pressure to reduce costs while satisfying customers 

We will start discussing these issues on the following screens.  

 



 

Difficulties in enforcement of safety and regulatory compliance 

 

 



How can ITS help? 

 

 

 

 

Complexity of motor-carrier regulatory processes; How can ITS Help? 

 

 

 

 

 

 

 

 



Reduce costs while satisfying customers 

 

How can ITS help? 

 

 

 

 

 

 

 

 

 



The National ITS/CVO Program 

 

 



LESSON 2: SAFETY ASSURANCE 

Safety Assurance 

 

 



Safety Information Exchange (SAFER) 

At the core of safety information exchange, as well as the overall Safety Assurance area, is a 
system called the Safety and Fitness Electronic Records (SAFER). This system provides access, 
from both fixed and mobile inspection stations, to the data residing within Federal and State 
motor-carrier safety information systems.  

Using laptop computers, for example, enforcement officials could access this data, as well as 
enter inspection results. Decision-support tools that screen carriers for inspection based upon the 
SAFER data (i.e. to decide whether a particular vehicle should be inspected or not) have been 
developed.  

 

 



Automated Roadside Safety Inspection 

 

 

On-Board Safety Monitoring 

 

 

 

 



Technology Truck 

 

 

Sensing Systems 

Onboard safety monitoring systems also include systems for sensing and collecting data on the 
condition of critical vehicle components such as brakes, tires, and lights, as well as the ability to 
determine thresholds for warning and countermeasures; for sensing shifts or unsafe conditions 
related to the cargo as the vehicle is moving; and for monitoring driving time and time-on-tasks. 
Some sensors already exist for monitoring vehicle systems, cargo temperature, and driver 
alertness.  

Approaches to on-board driver identification and monitoring still need to be established. One 
approach involves monitoring steering movements to detect "drift-and-jerk" movements, which 
are indicative of driver's fatigue. Another approach involves the use of machine vision 
technologies to monitor driver/vehicle lateral position in relation to normal lane edge markings, 
and the processing of the data captured to detect excessive weaving or other aberrant patterns.  

There are also efforts aiming at developing low-cost, unobtrusive psychological and 
physiological monitoring devices, including eye activity monitoring. These devices are based on 
the fact that excessive eye closure is an a priori indication of unsafe driving and driver's non-
alertness.  

 

Roadside Communication 

After collecting information on the safety status of the vehicle, cargo and driver, the information 
will have to be compiled and transformed into a comprehensive output. This can easily be 



accomplished using an on-board microprocessor. The output can then be communicated to 
roadside enforcement officers with vehicle-to-roadside communication (VRC) technologies, as a 
part of an electronic screening system. 

 

LESSON 3: CREDENTIAL ADMINISTRATION 

Credential Administration 

 

Electronic credentialing 

 

Electronic Credentialing is an operational process that uses software under the applicant�s 
control to send credentials applications and fuel tax returns to a government agency, and to 
receive electronic notification of credentials status in return. When feasible, the credential itself 



is returned electronically, and it may be printed as needed by the customer. Electronic payment is 
normally associated with electronic credentialing.  

Most credentials are issued by state agencies, sometimes acting on behalf of the Federal 
Government. CVO credentials include: 

• International Registration Plan (IRP) 
• International Fuel Tax Agreement (IFTA) 
• Intrastate Registration 
• Carrier Registration 
• Oversize/Overweight Permits 
• Hazardous Materials (Hazmat) Permits 
• Vehicle Titling 
• Commercial Driver License (CDL) 

Electronic credentialing approaches fall into two basic categories: 

    Person-to-computer solution. State provides a web site that the carrier accesses using a 
commercial browser and HTML or XML web standards (note that HTML and XML were shown 
in the previous diagram). 

    Computer-to-computer solution. This involves Carrier Automated Transaction (CAT) software 
stored locally that exchanges credentialing information with state credentialing systems using 
Electronic Data Interchange (EDI) credentialing standards (also shown on the previous diagram). 
EDI will be discussed in more detail in Lesson 6. 

Electronic credentialing differs significantly from the traditional paper-based process. The next 
page illustrates the steps in processing paper forms. 

 

One Stop Shopping 

 

 

 



 

 

LESSON 4: ELECTRONIC SCREENING 

Objective 

To improve the verification of size, weight, safety, and credentials information by roadside 
enforcement operations. 

Benefits 

• Reduced delays and congestion costs for motor carriers 
• Improved traffic flow 
• Focused inspections on high-risk operators 

 

Transponder-equipped vehicles  

Electronic screening is based on vehicle-to-roadside communication (VRC), using a device 
known as a transponder. As a vehicle approaches a checkpoint, an electronic reader at the 
roadside reads the transponder; vehicle identification and data about credentials, vehicle weight, 
and safety status can then be electronically checked by the authorities. Enforcement personnel 
can then select potentially unsafe vehicles for inspection and allow safe and legal vehicles to 
bypass the checkpoint.  



The transponder carries a vehicle unique identification code, and is capable of communicating 
with a roadside device (commonly called a reader). By communicating, we mean that the device 
is capable of sending and receiving information to and from the roadside readers.  

Electronic screening is dependent upon two basic technologies: Automatic Vehicle Identification 
(AVI), and Weigh-In-Motion (WIM). We first learned about transponders and vehicle-to-
roadside communication (VRC), which are a form of AVI, earlier in this lesson. 

 

 

 



 

International Boarder Clearance 

The electronic screening program area also includes International Electronic Border Clearance. 
The program, IBC for short, provides for electronic safety and credentials screening at the border 
with Canada and with Mexico for all carriers, vehicles, and drivers that want to cross the border 
for international trade. The objective of IBC is to provide for efficient, safe international trade 
transportation, into and out of the U.S.  

AVI and information exchange systems have been installed and tested at a number of northern 
and southern border locations. At these sites, CVO operations are integrated with many other 
Federal and International processes. The border crossing systems allow selected vehicles to cross 
the border without stopping or with expedited inspections. The systems address customs, 
immigration, administrative, and safety requirements.  

The process is demonstrated below.  



 

 

LESSON 5. CARRIER OPERATIONS 

Fleet Management Systems 

These systems provide real-time communications for vehicle location, dispatching, and tracking, 
between commercial vehicle drivers, dispatchers and intermodal transportation providers. The 
availability of real-time information on vehicle location would help dispatchers optimize their 
fleet operations and improve customer service. The basic components needed for implementing 
such systems are: 

1. Vehicle tracking devices (e.g. GPS) 
2. Wireless communications between the vehicle and dispatcher 
3. Optimization algorithms for real-time routing and dispatching 

Traffic Management and Traveler Info Systems 

The idea here is to collect, package, and disseminate information on highway travel conditions to 
motor carrier dispatchers and drivers. The objective is to enhance motor carrier safety and 
operating efficiency through better routing and dispatching based on accurate and timely 
information on highway construction, incidents, congestion and weather.  

The I-95 Corridor Coalition's Fleet Forward Project is a good example of such applications. 
Fleet Forward is being developed jointly by the motor carrier industry, and the states as a value-

http://www.i95coalition.org/


added repackager of traffic information. The system will collect information on highway traffic 
conditions, construction activity, traffic accidents, and incidents from state transportation 
agencies as well as other sources. It will then repackage, market, and deliver the information to 
motor carrier dispatchers and drivers to help them make timely and cost-effective routing and 
dispatching decisions.  

 

Hazardous Materials Incident Response 

The main objective of this service is to develop a system that would provide a description of the 
hazardous materials carried on a vehicle after an incident has occurred. The focus is on 
identifying the materials involved so that they can be handled appropriately.  

The required information could reside in infrastructure-based systems such as existing carrier 
databases or States information systems, or it could be stored in vehicle-based systems such as 
the transponders used for electronic clearance. In the former case, emergency responders would 
have to have remote access to the databases, while in the latter case, they would have to be 
provided with readers capable of communicating with the transponder.  

 

LESSON 6. COMMERCIAL VEHICLE INFORMATION SYSTEMS AND NETWORKS 
(CVISN) 

 

 

The CVISN program provides a framework or "architecture" that will enable government 
agencies, the motor carrier industry, and other stakeholders exchange information and conduct 
business transactions electronically using national standards governing communications 
protocols.  

http://cvisn.fmcsa.dot.gov/downdocs/cvisndocs/guides/intro_p2/pdf_all1/intro_p2full.pdf


In other words, the CVISN Architecture is the CVO part of the National ITS Architecture 
(discussed in detail in CITE's Introduction to the National ITS Architecture course).  

 

 

 

 



CVISN Core Capabilities 

 


