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Since the initialization of research based on Vehicle Infrastructure 
Integration (VII) and Connected Vehicles (CVs), numerous in-vehicle 
technologies are being deployed that make use of wireless 
communications. These advanced technologies lay the foundation 
for the proposed research effort to test vehicle speed advisory and 
adaptation systems on intersection performance. The main idea of 
the speed advisory system is to display a suggested speed to the 
driver who has the choice to follow or ignore the advice. 
Alternatively, the speed adaptation system entails automatic 
control of the vehicle speed using advanced cruise control systems. 
Our research group has developed a simulation/optimization tool 
that manages intersection operations entitled iCACC. The main idea 
of this tool is to optimize the trajectories of vehicles approaching an 
intersection to prevent crashes and reduce the total intersection 
delay simultaneously. Simulations using this tool showed significant 
savings in total delay and fuel consumption when compared to 
traditional intersection control. Consequently, this research effort 
proposes a field test of the iCACC tool using the Smart Road’s CV 
test-bed. The research will attempt to study five different cases in 
the field experiments, namely: signal control with no exchanged 
information (base case), signal control with displayed speed 
advisory and green/red time countdown, flashing signal control 
with speed advisory, flashing signal control with speed adaptation 
and finally, a roundabout case study. The research findings are 
expected to provide researchers, automobile manufacturers and 
decision makers with information regarding the degree of 
acceptance of drivers and the potential of such systems for use in 
intersection control. 
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There has been research conducted to develop speed control 
systems at intersections; however, none of these approaches 
explicitly attempted to minimize the total intersection delay. 
Previous research efforts have made simplifying assumptions and 
failed to capture the impact of various aspects in studying speed 
control (automation) systems on intersection operations. These 
limitations include:  
1. All previous simulation tools manage the movement of 
automated vehicles without optimizing the global benefit (i.e. total 
intersection delay). Some algorithms only optimized conflicting 
vehicle trajectories not the entire intersection operation and others 
simply applied First Come First Serve (FCFS) rule for managing the 
intersection.  
2. Most of the simulators/algorithms do not use vehicle physical 
characteristics (e.g. vehicle power, mass and engine capacity) in the 
simulation of vehicle acceleration and deceleration behavior; 
instead these are assumed to be constant.  
3. None of the previous research efforts studied the impact of 
different vehicle classes/types on the intersection operation.  
4. Most of the previous studies ignored the level of penetration 
(automation) in developing their proposed algorithms.  
5. None of the previous research considered the latency and 
uncertainty in exchanged information in the simulation evaluations.  
6. Most of the previous research efforts did not consider driver 
interference and driver acceptance of the system.  
7. In a number of studies, the functionality, architecture, or design 
of the CACC systems were not described; however, field testing of 
advanced cruise control systems at intersection has been done by 
very few researchers.  
8. None of the previous research efforts addressed the concept of 
speed adaptation or advanced cruise control systems at 
roundabouts, although the number of roundabouts in the US has 
increased significantly in the last decade.  
The goal of the proposed research effort is to apply and validate the 
iCACC tool in a real environment using CV technology. The basic 
idea of the proposed tool is to optimize the speed of vehicles 
approaching an intersection in order to ensure no crashes occur 
and minimize the total intersection delay. The optimum speed 
concept will be tested for two different methods, namely: speed 
advisory and speed adaptation. In the first method, the speed will 
be displayed to the driver as an advisory message with the driver 
having the freedom to follow the system recommendation. In other 
words, the driver will have full control of the vehicle speed with the 
iCACC system as a driver assistance device. In the second method, 



the iCACC controls the vehicle longitudinal motion and identifies 
the optimum cruise speed using the modified ACC system. In this 
method, the speed is controlled by the vehicle itself; however the 
driver can override the system by pressing the brake pedal in case 
of an emergency. 
The tool has the ability to model any type of intersection control 
and takes as inputs: the traffic volumes, intersection characteristics, 
weather conditions, vehicle physical characteristics and the level of 
penetration of the system. Subsequently, the iCACC optimizes all 
levels of automation, i.e. from legacy vehicles (e.g. standard 
vehicles with no automation) to fully autonomous vehicles. 
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This study is still in progress, actual impacts and benefits of 
implementation will be determined in Summer 2013 when the study is 
completed. This page will be resubmitted in the next round of 
reporting to state these actual impacts and benefits. 
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